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COLLOIDS AND THEIR UTILISATION. 


TueE term ‘‘ colloids” was introduced half a cen- 
tury ago by ThomasGraham. When experimenting 
on the rate of diffusion of two liquids in direct con- 
tact with one another, or separated by a membrane, 
he observed that substances like glue (Greek, kolle), 
starch, hydrated silica, &c., diffuse very slowly, and 
these same substances seemed also to. be incapable 
of assuming the crystalline form. He therefore dis- 
tinguished between colloids and crystalloids, and 
his dialyser— an apparatus for separating mixtures 
of liquids by their different rates of diffusion 
through porous membranes—soon became an im- 
portant help for scientific and practical work. 
Since those days a very large number of memoirs 
and papers have been published on colloids by 
physiologists, physicists, and chemists, but little 
progress has been made as regards the fundamental 
questions at issue. 

In investigating colloids we are attempting to 
draw demarcation lines between solutions and sus- 
pensions, between liquid and solid bodies. We do 
not always bear in mind that physicists merely 
distinguish between three states of aggregation of 
matter, but not between three states of matter, 
although the term ‘‘ fourth state of matter pheno- 
mena” has become convenient for comprising 
vacuum discharge and radioactive, phenomena. 
Whether an elementary substance will exist in the 
solid state, or in the liquid or gaseous state, is 
a question of temperature and pressure; the 
matter always remains the same. The transition 
from the first to the third state need not pass 
through the second; some elements, like arsenic 
and carbon, evaporate without melting, and all 
solids probably have a certain vapour tension. 
The chemist speaks of sublimation when he con- 
denses the directly evaporated solid particles again 
to a solid, and of distillation when he starts and 
ends witha liquid. There is no essential difference, 
however, and it looks at the present time as if only 
the one of the two terms, distillation, would 
survive. 

But in what state do the solid particles exist 
when dissolved in another substance? In a real 
solution the mixture of the solute (dissolved solid 
or also liquid substance) and the solvent appears 
to be perfectly homogeneous. Filtering does not 
affect it, and we can re-obtain the solid by crystal- 
lising, and redissolve it as often as we like. In a 
suspension of a solid we have merely a mixture 
of solid particles and an indifferent solvent. Asa 
rule, the filter will separate these two constituents ; 
but when the particles are very fine, the filter and 
the dialyser will fail. Graham supposed the non- 
dialysability of colloids to be due to the fact that 
their molecules were too large to pass through the 
pores of the membrane. Modern scientists regard 
the colloids either as substances of extreme mole- 
cular complexity, or as very finely divided particles. 
Perhaps the two views come to the same in the 
end. Linder and Picton have spoken of solution 
and pseudo-solution, and their careful experiments 
on sulphides of arsenic and mercury, on hydrated 
oxides, and on organic substances led them to the 
conclusion that there is a series of grades of solu- 








tion passing without break from suspensions to real 
solutions. That view affords a good working hypo- 
thesis. We know that a solid iron test-bar begins 
to ‘‘flow” under high mechanical stress, and that 
the gas laws are, with certain limitations, applicable 
to solutions. We meet everywhere with transition. 

Most colloidal solutions will settle more or less 
in the course of time, be it days or months. The 
settled portion is the gel, the liquid above still 
containing colloid is the sol ; ordinary solutions con- 
tain both the sol and the gel. When water is the 
solvent we have to deal with a hydrosol and hydro- 
gel; organic solvents give us organosols. These 
terms have come over from the Continent. A. A. 
Noyes would for convenience discriminate between 
colloidal solutions and colloidal suspensions. Gela- 
tine gives a colloidal solution ; such solutions are 
more viscous than water, gelatinise on cooling or 
evaporation, and can be redissolved by heat or sol- 
vents; they are not coagulated by a moderate 
amount of salt, show osmotic pressure and diffiusi- 
bility, are permeable to crystalloids, but not to 
colloids, and they protect colloidal suspensions from 
coagulation. Colloidal suspensions, like the solu- 
tion of arsenious sulphide, are not more viscous 
than water ; they do not gelatinise on cooling, and 
can, once gelatinised, not be redissolved; salts 
precipitate them at once, and they do not exhibit 
either osmotic pressure or diffusibility. We shall 
refer to several of these peculiarities just men- 
tioned. It has long been known that albumen is 
coagulated by acids; sour milk curds. Addition 
of many substances will cause colloids to coagulate, 
and the precipitated colloid will tear other solid or 
liquid substances down with it. That the formation 
of river deltas was a cognate phenomenon was first 
recognised, in 1887, by Walthére Spring, to whom 
we Owe so many original researches on the states 
of aggregation. The river carries colloids, organic 
and inorganic matter, down with it; when the 
sweet water meets the salt water, the mud is pre- 
cipitated by the salt of the sea-water. The experi- 
ment can be tried with finely-divided clay, and the 
principle is utilised by potters. Now salt is an 
electrolyte, and this and other observations directed 
attention to the electric behaviour of colloids, 
which has particularly been studied of late. Col- 
loids appear to be electrically charged, the parti- 
cles, say, positive, the liquid, negative. The 
sign of the charge varies with the nature of the 
colloid and of the liquid, and with the size of the 
particles. When the are neutralised the 
colloids coagulate, or de-solution takes place. The 
charge may be static or ionic. Larger particles 
particularly seem to be statically charged, and, 
according to Billitzer and Coehn, they become 
charged as metals are charged when passing through 
gases, or drops of liquids falling through gases 
(Dorn and J. J. Thomson). More frequently the 
charges seem to be ionic, and the ions may attach 
themselves to the ionised as well as to the non- 
ionised matter in solution; the phenomena may, 
therefore, be very complex, and one colloid may, 
totally or partially, coagulate another ; this mutual 
precipitation has been studied by Larguier des 


Bancels. _Billitzer all solutions, true or 
apparent, with c particles or ions as of the 





same character, differing only as to the ratio of 
charge to mass. According to Linder and Picton’s 
most recent researches, arsenious sulphide is a 
representative of the acidic electro-negative group 
of colloids, and ferric hydroxide of the basic electro- 
positive group. Both can exist in every grade of 
pseudo-solutions, and ferric hydrate in particular 
may almost be considered a true solution, from 
which it differs in one respect only : it scatters and 
polarises light, proving that it contains particles 
commensurable with the wave-lengths of light. We 
can conceive that any electrolyte should precipitate 
colloids when non - electrolytes leave them un- 
altered, and, further, that certain electrolytes 
should travel to the anode, and others to the 
cathodes, some to either, according to circum- 
stances. 

This brings us to the question of osmosis, which 
is, of course, concerned in Graham’s dialysis. When 
the electrolytic dissociation theory again drew 
attention to the osmotic pressure problems, it was 
assumed that the membrane itself had no part in 
the phenomena. Subsequent researches by Morse, 
Frazer, and others have modified this opinion, and 
J. Duclaux last year demonstrated an osmotic 
pressure of colloids which would be of importance 
for the walls of the living cell, as those walls tly 
consist of colloids. -Duclavx has also shown that in 
colloids both the gels and the sols conduct the elec- 
tric current. J. Perrin, who has studied these 
phenomena in connection with his researches on 
contact electricity, finds that infinitesimal traces of 
certain ions, and especially of acids (hydrogen ions) 
and of bases (hydroxyl ions), may change the direc- 
tion of the osmosis. Matters electrically neutral 
will become positively charged in neutral water 
when one five-milliénth part of acid is added, and 
electrically neutral liquids become charged if forced 
through porous partitions, especially if the liquid is 
inclined to dissociation. Chanoz has come to similar 
conclusions. Hardy and Schulze observed that 
albumen becomes positively charged in slightly acid 
liquids, and negatively in slightly alkaline liquids, 
as Perrin later found for many metallic hydrates, 
and that the coagulative power of electrolytes 
added to the colloids was much greater with poly- 
valent than with monovalent ions. Malfitano 
regards colloids as dissociated ions surrounded by 
a ates of insoluble molecules. 

That gelatine starch and gum arabic follow 
albumen as regards electro-osmosis, and travel to 
the cathode in acid liquids and to the anode in 
alkaline electrolytes, has quite recently been demon- 
strated by E. Miiller and P. Bahntje. The first 
observation that a trace of gelatine improved the 
galvanic copper deposit seems to have been made 
years ago in Sir Joseph Swan’s laboratory. Betts 
and Kern found that the deposition of lead from 
their refining baths, containing lead anodes in 
hydrofluosilicic acid, was much facilitated by the 
addition of gelatine—about 1 part in 12,000; Senn 
had confirmed this. Investigating this influence of 
colloids, Miiller and Bahntje conclude that the 
metals like copper are themselves in the colloidal 
state when deprived of their electric charges, and 
that the gelatine present forms a kind of protective 
coating for the copper, so that a complex colloid 
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is electro-osmotically pressed upon the cathode. 
They have no direct proof for this colloidal state of 
the metals. But the gelatine is actually deposited 
with the copper, and at the expense of the copper ; 
for the copper density is noticeably diminished 
from 8.6 ts 8.2—e.g. That the copper deposited 
contained organic matter had been noticed, but 
not fully proved. It is also noteworthy that the 
addition of gelatine influences only acid copper 
sulphate baths, not the slightly alkaline copper 
cyanide baths. This may be because in alkaline 
baths the colloid would travel to the anode. It is 
of practical interest that, according to these investi- 
gators, the improvement of the copper deposit by 
gelatine is only apparent. Sometimes their cathode 
looked as if beads of molten copper had run down 
on it; with proper current density, concentrations, 
&c., the whole deposit became lustrous; but the 
copper was brittle. 

here are other technical applications of colloids. 
Dyeing and tanning depend largely upon colloidal 
effects, and that was known long ago. The 
often-tried electric tanning has everywhere been 
abandoned, we believe. But the dehydration 
of peat and of dye-stuffs and other chemicals by 
electro-osmosis, as practised by B. von Schwerin, 
has met with success, Another quite recent appli- 
cation of colloids starts with electrically-prepared 
metallic colloids. Faraday made colloidal oad ter 
reducing the chloride with phosphorus ; Zsigmondy 
and Siedentopf, who have made the ultra-micro- 
scopic particles visible by their optical appliances 
constructed by the Jena Glass Works, use for- 
maldehyde for the reduction ; Carey Lea’s soluble 
silver was obtained by reducing silver salt with 
ferrous citrate. But this silver contained iron, 
and the colloidal ferric hydrate always contains 
chlorine, and the chemically prepared colloids are 
frequently of a somewhat uncertain composition. 

oa certain extent this difficulty is met by the 
electric preparation of colloids, which became known 
through G. Bredig’s researches of 1898. Just to 
prove the old rule that there is little new under the 
sun, we may mention that Bredig subsequently as- 
certained that he had been anticipated by Tichomiroff 
and Lidoff. Haber having observed that metallic 
cathodes became spongy at high-current densities, 
although no metal was deposited, Bredig let the arc 
or current pass between two electrodes of the respec- 
tive metal —or a cathode of the metal and some other 
anode—dipping into pure water, or, better, water 
containing a trace of caustic potash. Currents of 6 
to 10 amperes and 30 to 40 volts gave a beautiful 
purple or blue gold solution, which passed unchanged 
through the filter and through clay cells, but which 
was precipitated by acids and alkalies, and yielded on 
evaporation an insoluble blue-black powder ; on 
rubbing this powder, the gold colour appeared. 
The purple s>lution can itself be electrolysed and 
the gold travels to the anode. Electrolytes pre- 
cipitate the solution, non-electrolytes (alcohol, 
sugar, acetone) do not; gelatine prevents precipi- 
tation unless it is itself precipitated. It was also 
noticed that certain kinds of fungus and bacteria 
prospered when sown into the colloidal gold or 
silver, and that they concentrated the gold in their 
membranes ; it is possible that crustaceous animals 
heap up the colloidal silica or lime in their shells by 
similar processes. 

The colloidal silver, prepared in this way, is 
greenish-brown, yellow when very diluted ; plati- 
num gives a dark-brown or fawn-coloured solu- 
tion ; both the colloids travel to the anode. Bredig 
prepared also colloidal solutions of many other 
metals—e.q., the colloids of cadmium and zine, 
which are unstable, and J. C. Blake, Hofmeier, 
Gutbier and Resenscheck, Ley, Lucas, Ruer, and 
others have followed him. In order to prepare 
colloids of the alkali metals which at once de- 
compose water, organic solvents were tried ; but 
with organic solvents the method fails, because 
the strong currents decompose these substances, 
and deposit some carbon. Svedberg takes in 
such cases foil electrodes (of iron or tin, for 
instance), and currents of 110 volts at barely 
measurable intensity ; or he applies special elec- 
trodes as poles of an induction apparatus in circuit 
with a condenser, and disin tes the metal in 
the form of clippings or small grains placed be- 
tween the poles. Sparks pass between the pieces 
of metal, and in this way colloidal solutions of 
m wnesium, iron, tin, &c., and even of potassium 
and sodium, have been obtained in ether. The solu- 
tions of the alkali metals are blue or violet, and it 
is remarkable that the solid chlorides of potassium 





and sodium also turn violet, according to Elster 
and Geitel, when radiated upon. It is pretty 
clear that the formation of these colloids is 
reg amy to the disintegration of cathodes by 
the glow discharges. It had been assumed that in 
these latter phenomena the residual gas in the 
vacuum tube had no influence; the recent re- 
searches by Kohlschiitter and Miiller* prove that 
the chemical affinity between gas and metal comes 
into play. Emich’s researches on the disintegration 
of iridium in carbon monoxide entirely support 
this conclusion. Haber has suggested that in 
Bredig’s process an amalgam is first formed between 
the alkali metal in solution and the cathode, that 
this sodium amalgam or natride is decomposed by 
the water, and that the amalgamated metal is dis- 
integrated under evolution of hydrogen; more 
amalgam is then formed, again decomposed, and so 
on. In the absence of any other metal a hydrogen 
amalgam or hydride may first be formed. Though 
not arguing on the same line, Jordis has gone 
somewhat further. He suggests that there is no 
such thing as pure colloidal silicic acid, the colloid 
which he has particularly studied. There will 
always be a trace of alkali, from contact with the 
fingers or from the glass, and that alkali dissolves 
some silica to soluble silicate, which is hydrolysed, 
liberating the little alkali again for dissolving more 
silicic acid, and soon. Similarly, there would, in 
his opinion, be no pure colloidal metal. Jordis 
may not be right; but the purely elemental 
character of metallic colloids is not above doubt, 
though the metallic character of the probably 
analogous vapour or mist clouds which are noticed 
when fused lead chloride and other salts are 
electrolysed has not been questioned. 

We return after this somewhat long digression 
to the novel application of metallic colloids above 
alluded to. Or. Hans Kuzel, of Baden, near 
Vienna, manufactures filaments for electric lamps 
out of the most refractory colloidal metals, such as 
chromium, molybdenum, uranium, tungsten, plati- 
num and osmium; and also metalloids, such as 
mobium, thorium, titanium, &c. He mentions in 
his English Patent Specification No. 28,154, of 
1904, particularly the process of Bredig and as 
metal platinum; but the actual filaments with 
which experiments have been made consist of 
tungsten, and popularly the lamps are known as 
tungsten lamps. The patent specification does 
not confine itself to any particular metal, nor to 
lamp filaments, but concerns in general the pre- 
paration of wires or filaments from colloids with- 
out the addition of any cements. The finely 
comminuted colloidal metal produced with the 
aid of the electric current is either evaporated 
to dryness or concentrated by decantation, filtra- 
tion, suction, or similar means. The mass, 
especially if evaporated to dryness, is kneaded 
with alcohol, glycerine, chloroform, glycol, or 
some other substance which is to replace the 
water ; some finely divided metal, not in the col- 
loidal state, such as also results from the Bredig 
treatment, may be added. The metallic paste is 
then, by means of a plunger, forced through fine 
bores in a cup-sha die, emerging as threads of 
uniform thickness, which are dried. After being 
heated up to 60 or 80 deg. Cent., the threads will 
begin to conduct the electric current, and they are 
then raised to incandescence by the aid of the current 
in a vacuum or in a hydrogen atmosphere. This 
treatment transforms the colloidal metal into a 
crystalline condition. The firm of Joh. Kremenezky, 
of Vienna, has taken up the manufacture, and the 
following results have, according to the inventor, 
been obtained in the K. K. Gewerbe Museum, of 
Vienna, with 30-volt lamps, containing U filaments 
12 centimetres in length ; the hours stated indicate 
the time during which the lamp had been burning. 








Power in Watts per 
Hours. Hefner Candles, 4™Peres. Hefner Candle. 
2188 13.5 0.47 1.05 
$103 14.0 0.48 1.03 





This lamp continued to burn; another filament 
burned through, but soldered itself automatically, 
and continued to serve. 

We are thus furnished with another lamp 
material, further supplementing the carbon, 
platinum, osmium, tantalum, and Nernst fila- 
ments. The efficiency and life claimed for the 
tungsten lamp are quite remarkable. That the 
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use of tungsten is not quite novel may be men- 
tioned, though it is not essential. A. Just, also of 
Vienna, proposed some years ago to convert carbon 
filaments into filaments of tungsten or molybdenum 
by glowing carbon electrically in an atmosphere 
containing oxy-chlorides of those metals, or by 
starting with a paste made of oxides, sulphides, 
&c., of these metals and water, and heating this 
paste in a hydrogen atmosphere. The Austrian 
Auer-Welsbach Company also reduces pastes of 
the trioxides of tungsten and molybdenum and 
ammonia. 

We need not further dwell on these new lamp 
materials, nor on the difficulties which their low 
voltage would cause. We want lamps fit to be run 
directly on our 100 or 200-volt circuits. But we 
will, in conclusion, refer to another possible appli- 
cation of colloidal metals. We have all heard of 
the powerful catalytic effects produced by finely 
divided metals. Spongy platinum condenses hydro- 

en so energetically that the hydrogen catches fire. 
Sulphuric acid is now largely made by catalytic 
or contact processes. Sabatier and Senderens de- 
monstrated more than ten years ago that finely- 
divided copper, iron, nickel, and other metals are 
most energetic in effecting organic reactions, in in- 
troducing hydrogen into compounds, and in obtain- 
ing reductions and condensation products. Mailhe, 
last year, resumed these researches, and has, for 
instance, prepared petroleums from acetylene. 
This last reaction is only of theoretical interest, 
and the influence of colloids on fermentation and 
roteids, recently studied by Biltz, Dauwe, Much, 
iss, Siebert, and others has not, so far, much 
practical bearing. But many of the organic reac- 
tions may develop into technical processes; and 
it may be worth trying whether colloidal metals 
are not more active even than mechanically-divided 
metals. 








TEES-SIDE AS AN INDUSTRIAL 
CENTRE. 

In the absence of such a periodical industrial 
census as is about to be instituted by Act of Par- 
liament, it is not possible to write definitely as to 
the increase in the number of factories established 
in this country ; but our general experience, and 
especially our frequent visits to the important 
centres of industry, justify us in expressing the 
view that within recent years a considerable num- 
ber of new establishments have been constructed 
throughout the United Kingdom. There is also, as 
we have time and again pointed out, an extensive 
migratory movement from large centres like Lon- 
don, Glasgow, Manchester, and Liverpool, to urban 
or suburban districts, where there are cheaper 
sites for the accommodation of works and work- 
men’s houses, lower rates, and more direct com- 
munication with railways and tidal waters for the 
importing of raw material and the exporting of 
finished products. 

The authorities of several towns, realising the 
advantage of encouraging such new industries in 
their district, in order to provide greater opportuni- 
ties for employment for the inhabitants, and 
generally to improve the prosperity of the com- 
munity, have organised special committees, or 
departments, with the view of preparing for firms 
seeking new sites such information as will facilitate 
their choice of venue for new establishments. 
Amongst the most carefully organised of these 
systematised efforts is that directed by the new 
commercial agency of the North-Eastern Rail- 
way, a branch of administration which is indicative 
of one of the latest and most commendable develop- 
ments in railway enterprise in this country. The 
idea originated in America, and trans-Atlantic ex- 
perience has been utilised to assist in the realisa- 
tion of the maximum of benefit. The chief of the 
agency, Mr. E. C. Geddes, whose headquarters 
are at York, aims at assisting in every feasible way 
the transit problems which beset more or less 
every factory : he and his superiors are actuated by 
the conviction that assistance which brings economy 
for clients must directly benefit the railway com- 
pany. The prosperity of the client re-acts on the 
volume of railway traffic. 

The commercial agency has therefore deter- 
mined to include in its many operations the 
collation of data regarding the suitability for manu- 
factories of certain districts, and in connection 
with Tees-Side they have been fortunate in securing 
the co-operation of the Tees Conservancy Commis- 
sioners, with Sir Hugh Bell, the Chairman, Mr, 
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John H. Amos, the Chief Clerk, and Mr. George 
J. Clarke, the Engineer, as personal agents in the 
enterprise. The project is a laudable one ; and, be- 
lieving that it is for the advantage of the general 


a borough in 1853, were influential factors in this 
progress. Perhaps the best indication of develop- 
ment is afforded by a glance at the increase in 











9 apogee of Middlesbrough and of Stockton ; the 
atter a community which dates from the pre-iron 
days, and earned historical fame as one of the ter- 
mini of the first public British railway. 


and Rateable Value of Middles- 
brough and Stockton. 


manufacturing community, and particularly of en- 
gineering firms, we accepted the invitation of the 
authorities to make a personal inspection of the 
district, so as to present in complete form its claims 
as an industrial centre. The available data are of 
interest to all students of industrial economics, 
and may afford all firms bases of comparison with 
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TaBLeE I.—Pop 





RateableValue 








the conditions obtaining in other districts. More- Penaiitien Maas Population | of Stockton, 
over, as the facts are seldom brought together | Year. of Middles- | of Middles- |) (hat | including 
thi i ; brough. | brough. CE RNSCKISR. | South 
within the compass of one article, the placing of s all re 
them on record will, we believe, have the further | ___/ _» _ Ls BM OS a 2 
advantage of enabling the future historian or ‘ t a x 
student to measure, by comparison, developments | {%)1 an. i ume | cx 
affecting the condition of British commerce and of | 1851 7,631 | 20,235 11,931 | 29,033 
soe 1861 18,892 | 35,581 16,463 40,140 
British workmen. —_ hich : 1871 39,284 =| «(128,045 34,705 90,879 
An important consideration which may influence 1881 55,288 | 211,298 51,605 | 176,217 
the prospective builder of works at Tees-Side has Le a eaves 178, 7a 
A . 90 302 365,: 51,47 | 221,326 
reference to the rapid advance of the community, | j99| 100/098" | 400.75 ss,640" | 


since such progressive movement develops a 
psychological condition on the part of the authori- 
ties conducive to enterprise and liberal adminis- 
tration. Middlesbrough is almost: unique in respect 
of its growth. In 1829 the whole area was arable 





* Estimated. 
The population and rateable value of Thornaby-on-Tees, formerly 


and 1996. In the last-named year the population of Thornaby is 
estimated at 17,000, and the rateable value as 69,535/. 








South Stockton, are not included with Stockton for 1891, 1901, | 
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laying down works on the north side. ‘There can 
be no doubt that the future will see a considerable 
development in this direction. This will be assisted 
by the fact that the iron industry is more or less 
affected by the slow but steady depletion of the 
present supply of rich ore, which will necessitate 
an increasing proportion of imports of such ore 
from foreign sources ; already 2,000,000 tons of 
iron ore are brought annually into the Tees from 
Sweden, Spain, and other foreign sources. 


TABLE Il.—Production of Ironstone and Pig Iron 
in Tees-Side District. 


napetene Pig Lron 
n juced. 
Date. tons tons 

1856 1,246,612 179,400 
1861 1,130,760 234,656 
1866 809, 546,091 
1871 4,581,901 1,029,885 
1876 6,768,463 1,261,018 
1881 6,538,471 1,792,217 
1886 5,462,564 1,735,885 
1891 x 1,769,492 
1896 5,784,892 2,209,074 
1901 5,150,€56 1,859,083 
1905 5,984,283 2,507,715 


Simultaneously with the development of the 
primary industry of the district there has been an 
extensive advance in other manufactures, and while 
many of these are cognate to the iron trade, others 
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As we have indicated, the principal factor in the 
development shown by Table I. was the growth in 
the iron industry. The great iron de 
jan average, within 14 miles of the 


land where now stands a town with a population of | 
100,000, with a great range of 116 blast-furnaces, 
producing, from an average of about 87 in blast, 
about two and a-half million tons of iron per of 
annum. ‘The first house was built in 1830 ; in 1832 Tees, and yield ironstone which is 
the first ship loaded coal in the river ; and in 1834 | for smelting. It contained 30 to 33 per cent. of 
the first steamer commenced trading between |iron, but is not so rich now as formerly. Re- 
London and Middlesbrough. These beginnings | covered principally by adits driven from the side 
were the result of the discovery of rich ironstone in 
the range of hills to the south of the river. As 
coal had been worked for some years in the district, 
this ironstone offered the necessary material for the ¢ ; ) 
development of a great metallurgical ee the Pea being = ie Ena so that ~ 
Messrs. Bolckow, Vaughan, and Co. commenced | conditions were especially suited for the economica 
the construction of their works in 1840; the Town | production of pig-iron. It is therefore not sur- 
ne bare ag = case , nage . — — — = ag —_ - a rapid 
acres was constructed in ; an e first | development. n e make of iron was 
train of ironstone for smelting was run from the 24,000 tons; ten years later it was about 400,000 
mines in 1851. Since then great advances have | tons. Since then there has been a very consider- 
been made. The late Henry W. F. Bolckow, the | able increase, as will be seen at a glance from 
first Mayor, became the first Member of Parliament | Table IT. 
for the district in 1868 ; and he, with his partner, One remarkable fact connected with the iron in- 
John Vaughan, the late Sir Lowthian Bell, Joseph | dustry is that, with a _ pny te see 
Pease, and many others, brought to bear on the | works in the lower reaches are on the sout oO 
development of the community an enthusiasm, po river. The explanation rd this preference a 
business acumen, and broad-minded liberalism which | the early years was, of course, the proximity of the 
were important elements in the development of the ironstone ; but railway charges have been so -_ in 
district. | recent times that there is room for surprise that a 
The organisation of the Tees Conservancy Board | greater number of ironmasters have not followed 
in 1852, and the incorporation of Middlesbrough as' the example of Messrs. Bell Brothers, Limited, in 


nks of the 


| 





| 


sits are, on | future. 


slopes of the hills, it is brought by railway to occupied in repa 
the iron furnaces on the south shore of the river, | cording to the review of shipbuilding annually 
where most of the blast-furnaces are located. The | published in ENcinzEeRInG, has averag 
coal, coke, and limestone are conveyed by railway, | tons per annum during the past ten years. The 





are entirely independent. The variety of the works 
in the district is suggestive of possibilities for the 
In addition to the thirty-six iron and 
steel makers, there are sixteen firms engaged in 


pony! suited foundry work generally. The shipbuilding industry 


has greatly developed in recent years ; there are 
six firms building new vessels, another firm is now 
constructing large works and docks, and one other is 
irs. The output of the Tees, ac- 


ed 126,000 


largest steamer built was the Velasquez, launched 
towards the end of last year, and having a carryin 
capacity of nearly 10,000 tons. The largest vesse 
loaded in the river was the Knight Bachelor, of 
6409 gross registered. tonnage, and of a carrying 
capacity of about 8000 tons. The cargo loaded was 
7501 tons of salt. 

The salt industry is one of considerable impor- 
tance. The salt is recovered from wells by twelve 
firms. It is found at a depth decreasing from south 
to north, the maximum depth being 1800 ft. at 
Eston Grange, and the minimum 900 ft. at Haver- 
ton Hill. There are eleven firms engaged in the 
manufacture of machinery, partly for the steamers 
built on the river and partly for stationary work. 
Bridge - building and constructional steel - work 
generally are extensive industries. Several estab- 
lishments have grown up in association with the 
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GAS-DRIVEN BLOWING-ENGINES. 
CONSTRUCTED BY MESSRS. EHRHARDT AND SEHMER, SCHLEIFMUHLE, SAARBRUCKEN. 


(For Description, see Page 10.) 
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credit: for a considerable part of the industrial | important factor in the tuture of Tees-Side. The 
development clearly indicated by these tables is | railway serves directly about 7000 square miles of 
undoubtedly due to the enterprising policy of the | country, and the aggregate length of its lines 


North-Eastern Railway Company, and this is an| equals about 5000 miles of single track. The! 
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(9962.0) 
company carry more merchandise than any other 
railway in the kingdom ; and an enlightened policy 
is indicated by the fact that the statistical depart- 


|ment now analyses the ton-mileage and train- 
‘mileage costs, with the result that there is an 


increased haulage efficiency. The consequence is 
that many of the works have been encouraged to 
bring in their supplies of raw material—notably of 
coal from the mines—in complete train-loads of « 
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length suited to their sidings, and the haulage rates 
charged for these complete traction units are of a 
very favourable character. The company, being 
anxious to develop the district, will naturally offer 
every facility for sidings and for cheap transit. 


Tas_e III,—Return of Shipping at Middlesbrough Dock. 





| } 
jLargest = otal Average | Keeuaes _ | aroma 


| Cargo } 

Yeos.|Ganded — — <7 ster Register 
| in 0 ba © a * | Ton- | Ton- | Ton- 
Dock. MEGOe,. | Wergee nage. | mage. | nage. 





| tons tons tons | tons | tons tons 
1874 2006 178,605 222 =| oN 147,617 184 
1 3659 445,942 8419 | 2120 297,831 567 
1895 7256 484,279 1195 | = «(3806 396.679 679 
1896 | 6583 538,222 1825 | 3688 497,445 | 1067 
1897 7628 649,650 1340 = 8709 513,532 1107 
1898 | 7227 434,185 1179 3709 424,505 1180 
1899 | 6657 440,485 | 1079 3748 445,996 | 1117 
1900 | 4437 | 840,805 | 955 | 8970 408,740 , 1148 
1901 | 6882 | 880,148 1095 8835 420,919 1213 
1902 ©5590 9 1212 


148 | 

, 

| 421,803 | 1023 | 3785 | 499,67 

|. 491,521 | 1280 | 8827 | 540,650 | 1407 
1904 | 5818 | 659,321 | 1934 4908 653,889 | 1443 
1905 | 7938 | 639,007 | 1362 4944 788,284 | 1680 


Tapix 1V.—Principal Imports to Tees Ports. 





ek BUTE ES 
~ 1885. 1800. | 1995. 1900. 19:5. 
peeceeten 








tons tons tons tons tons 
Ore of all kinds 563,685 1,158,342 1,544,267, 1,717,601 2,073,776 
Iron and Steel : 


Manufactured 2,598 768 1,471 1,722 7,824 
Pig iron --| 1,026 11,806 3,870 10,276 9,565 
Old and scrap 
iron.. ..| 21,460 28,652 17,010 21,267 6035 
Machines and 
machinery | 4 258 131 293 930 
Clay, sand, and 
building ma-| 
terials. . ..| 68,317 65,039 48,994 58,040 92,680 
Timber(inloads)| 50,554, 47,192 60,269, 61,136 48,271 
Cement .. --| 2,701 . 


° | 6,333 14,483 
' | 

TaBLe V.—Principal Exports from Tees Ports. 
<3 ee 

For the Year Ending October 31, 


| 








1885. 1900. 1905. 
Iron and steel :— tons tons | tons 
Manufactured (other than, 
rails and fish-plates) . 228,691 33,166 827,596 
Rails and fish-plates .. --| 98,818 111,529 192,009 
Machinesand machinery .. 20 4,554 5,703 
Curriage and wagon-work .. oe 2,031 6,619 
Galvanised sheets, bars, buc- 
kets, &, és os » 15,433 25,435 
Wire (galvanised and plain), 
wire-rods, and rope es 1 9, | 2,088 
Pig iron .. oe es . 875,292 1,073,971 862,578 
Scrap... is - ° 1,226 ll, 32,434 
Billets, blooms, slabs, &c. .. 9,969 169 2,606 
Brass, copper, nickel ingots, | | 
aluminium, diamond grit, 
lead, lead-paint, tin, slag- | 
WOOE \ oo om a : 309 983 | 2,152 
Zine and spelter .. 14 £60 | 267 
Coal fe ee ot -- 67,107 59,996 108,398 
Coke ve ee ‘a : 69,483 44,375 46,928 
8,953 143,034 98,352 


Salt... ee - ~ = 
Chemical manufactures and 
ducts or preparatione 
(other than sulphate of am- 





mo. ae ae ‘ 2,886 8,975 10,535 
Sulphate of ammonia .. ‘ 410 8,541 13,614 
Pitch, resin, andtar .. ~ 4,502 13,513 27,076 
Slag (ground basic or phosphate 

powder) .. 320 79,576 91,698 


Slag (rough and granulated), 
cement, clay, and manufac 
tures thereof, bricks and 
blocks (scoriw), stone, grind- 
stones, limestone, mill cin- 
der, ore .. a “ a 


6,340 63,024 87,275 

Another factor influencing the development of 
the district is the enterprise and prudence of the 
Tees Commissioners. One hundred years ago the 
inhabitants of Stockton took action with the view of 
improving the river, and in 1808 a company was 
formed for making cuts in order to shorten the 
channel to the sea. But it was not until the incor- 
poration in 1852 of a representative board, in- 
cluding three commissioners appointed by the 
Admiralty, five by the Corporation of Stockton, 
five by the ratepayers of Middlesbrough, and two 
by the ratepayers of Yarm, that a continuous 
scheme of development was embarked upon. Here 
it may be interpolated that in 1875 the board was 
increased in number and broadened in its repre- 
sentative character, and now it includes three 
members nominated by the Board of Trade, four 
each by the Stockton and Middlesbrough Corpora- 
tions, two by the ratepayers of Yarm, two by the 
oe of dues in Stockton, two by the Middles- 

rough payers of dues, two by the Stockton ship- 
orem on two by the Middlesbrough shipowners 
—21 in all. 

The river channel has been regularised by the 
construction of over twenty miles of half-tide train- 





ing walls, and, as shown on the map (Fig. 1, page 3), 
it is now 124 miles long from the fairway buoy 
to the Stockton Bridge. The depth of water on the 


bar has been increased to 20 ft. at low water and | 


37 ft. at high water The channel is 220 ft. wide at 
Stockton, 350 ft. at Middlesbrough, 660 ft. at 
Southbank, and 900 ft. near where it joins the 
North Sea. There is a mean depth at low water 
of 9 ft. at Stockton, and of 15 ft. from Middles- 
brough to the sea. The depths at high water of 
spring tides are 26 ft. and 32 ft. respectively. To 
effect these improvements, continuous dredging 
operations have been carried out, the average 
quantity of dredgings-taken from the bed of the 
river during the past ten years having been 583,000 
tons per annum. 

The tidal current, as shown on the map, is 
about 2 knots at Middlesbrough, and 3 knots near 
the entrance to the North Sea. In some cases 
blasting operations had to be carried out in con- 
nection with the deepening works. The material 
was found to be hard boulder clay, intermixed with 
large boulder stone. The Tees Commissioners have 
also constructed breakwaters at the mouth of the 
river. The South Gare, commenced in 1863 and 
completed in 1887, is over 24 miles in length, and 
cost 219,3931. ; and the North Gare, commenced in 
1881, is now completed fur a length of 3330 ft. 
These gares greatly improve the entrance to the 
harbour. The prevailing winds in general are from 
the west and south-west, and ships have little difti- 
culty in entering the river in any weather. 

As regards wharfage accommodation, the river 
frontagers have been left with a free hand to con- 
struct their quays, the annual charge being 2s. per 
lineal foot, two-thirds of which is payable to the 
Crown, the remainder going to the Tees Commis- 
sioners. Wharf-owners are now taking advantage of 
the deeper water being made in the river by the Tees 
Commissioners, and are also deepening their ship- 
ping berths. Many of the ironmasters deposit their 
slag for the reclamation of land behind the half- 
tide channel-walls, and on the foreshore. The 
charge in such cases is 2d. per ton, partly payable 
to the Tees Commissioners, partly to the Crown 
—_ and partly to the frontagers. Asa rule the 
ultimate height of such deposit is 18 ft. ; but as 
experience has shown that there is a settlement, 
the actual height of deposit is 21 ft. In this way, 
and also by the erection of water-tight embank- 
ments, there have been reclaimed during the past 
forty years 2750 acres of land. Others of the iron- 
masters send their slag to sea, and the cost for 
conveyance and deposit in the North Sea, about 
5} miles from the mouth of the river, is 5d. per 
ton, exclusive of loading. It will be realised that 
there is considerable saving in the tipping of 
the slag on the foreshore, as compared with the cost 
of deposit at sea. There are now in process of 
reclamation on the banks of the river 890 acres, 
and as the slag-heaps are suitable for considerable 
loads per unit of area, the result is quite satis- 
factory. 

From first to last there has been spent on the 
improvement of the harbour upwards of one million 
sterling, and the debt of the Commissioners now 
amounts to 845,000/. A proof of the appreciation 
of their policy by the financial world is found in 
the fact that this money is borrowed at the average 
rate of interest of 3l. 33. 6d. per cent. The gross 
receipts now exceed 100,000/. per annum, having 
increased 50 per cent. during the past twenty 
years. 

And now we may turn to the question of. the 
available sites, and to the considerations which 
directly affect economy in construction, leaving for 
the moment loading and other facilities associated 
with the import and export of manufactures. If we 
exclude Bell Brothers’ iron-works, the several salt- 
works, cement-works, and one or two other factories, 
— north bank of the river is pasture land for several 
miles. 

As shown in the map, there is an extensive 
sandbank, known locally as the ‘‘Seal Sands,” 
over which the water flows at high water, between 
part of the available land on the north bank of 
the river; but through the backwater there is a 
fairly deep channel. In any case there is con- 
venient land on the banks of the navigable channel 
— to Middlesbrough, between Port Clarence 
and Haverton Hill, and between Haverton Hill 
and Portrack. The most convenient sites are 
undoubtedly those adjacent to Haverton Hill and 
Port Clarence. Here, between the railway and the 
river, there are some 650 acres, practically all of it 


in the market, and between the road and the rail- 
way, without river frontage, there are 320 acres 
more. It is this land of nearly 1000 acres which 
the North-Eastern Railway and the Tees Con- 
servancy Commissioners are anxious to see occupied ; 
and there can be no doubt that the sites are 
worthy of consideration by any firm having in view 
the construction of new works. The ground is ata 
satisfactory level in relation to the river, is flat, 
and, so far as load-bearing is concerned, corresponds 
with that on which the other firms in the neighbour- 
hood, such as Messrs. Bell Brothers, have erected 
very heavy blast-furnaces. This land is beyond the 
boundary of the Borough of Middlesbrough, which 
is formed by the river. The rates chargeable for 
the Port Clarence sites, which are within the 
Cowpen Bewley parish, are -2s. 4d. in the pound. 
Consequently there would be a great saving as 
compared with the conditions prevailing in populous 
centres. 

The prospective purchasers of the sites north of 
the river in the parish named will naturally con- 
sider the prospects of the annexation by Middles- 
brough of these two districts, especially if the oft- 
mooted idea of constructing a bridge across the 
river is carried into effect, to replace the existing 
steam vehicular ferries. But the probabilities 
are against this absorption north of the Tees, 
because Middlesbrough itself is in the County of 
Yorkshire, whereas the northern bank is in the 
County of Durham, and Parliament has rarely 
sanctioned the extension of a borough beyond the 
county boundary. 

Other points to which reference may be made are 
those relating to the supply of building material, 
water, fuel, power and labour, and these will be 
considered in detail in our next article. 

(To be continued. ) 





THE ROYAL AGRICULTURAL 

SOCIETY’S SHOW AT DERBY. 

In our last issue we described the principal 
| exhibits of traction and portable engines to be 
found last week on the Show-ground of the Royal 
| Agricultural Society at Derby. Reference should 

| however, be also made to the fine exhibits of roa 

| locomotives and traction engines made by Messrs. 
Charles Burrell and Sons, of Thetford, and Messrs. 
J. and H. McLaren, of Leeds. These engines, 
though excellent examples of a types which have 
established a world-wide reputation, are of the 
makers well-known standardised patterns, and do 
not call for further comment here. 

Messrs. Davey, Paxinan, and Co., Limited, of 
Colchester, haye at this year’s show made a 
|new departure, and exhibited for the first time 
a traction engine, a type not previously manu- 
factured by them. This engine has a single cy- 
linder, 84 in. in diameter by 12-in. stroke, and in 
it are embodied many of the special features of 
the firm’s portable engine practice. The cylinder 
rests on a planed seat, and is cast in one with the 
elbow through which the steam is taken from the 
boiler. A ferrule, expanded both into this branch 
and the boiler-plate, prevents any possibility of 
leakage at the joint. The boiler is designed for 
160 lb. working pressure, which is somewhat in 
excess of the usual practice for. simple engines. 
The top of the fire-box is stayed direct to the outer 
shell, thus avoiding the use of girder-stays. The 
slide-valve is of the ‘‘ Trick” type, and has there- 
fore a relatively short stroke, whilst giving a large 
opening for steam. .The whole of. the gearing, in- 
cluding that in the ‘‘ differential,” has been cast 
from machine-cut patterns. 

Messrs. Brown and May, Limited, of the North 
Wilts Foundry, Devizes, had on view at their 
stand an 8-horse-power portable engine, the special 
feature of which was an arrangement for clearing 
the boiler-tubes by means of a steam blast. The 
device in question consisted simply of a steam jet 
under the chimney, by turning on which for a 
few seconds at a time a very sharp draught can 
be momentarily produced through the tubes, which, 
it is claimed, is sufficient to cleanse them from 
soot or other deposit. 





Moror-Lorris. 

The many stands at which motor-lorries were 
shown are striking testimony to the favour now 
‘enjoyed by this means of transport. It is, how- 
ever, not yet certain whether the final victory will 
|rest with these or with the small traction engines 
| built to come within the limits of weight prescribed 
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in the Motor-Car Acts. Both have their good 
points. With the small independent tractor one 
wagon can be hauled whilst a second is loading ; 
whereas with the steam-lorry this is not possible. 
For town use, however, the small tractor, with its 
trailer, requires more road space than its rival, and 
the latter certainly has also advantages in the 
matter of appearance. 

Two steam-lorries were shown at the stand 
of Mann’s Patent Steam Cart and Wagon Com- 

any, Limited, of the Pepper Road Works, Huns- 
et. Of these one was the makers’ well-kaown 
standard pattern, designed to carry loads up to 
5 tons, whilst the other was a new and lighter 
pattern, built to carry a 2-ton load, but in its 
general lines very similar to its heavier predecessor. 
In this case the compound engine fitted has cy- 
linders 3} in. and 5 in. in diameter and a 6-in stroke, 
the designed speed being 350 revolutions per 
minute. A single eccentric reversing-gear is used, 
thus economising space. At need high-pressure 
steam can be admitted to the low-pressure cylinder. 
As this wagon weighs under 3 tons, it may legally 
be driven at a speed of 8 miles per hour, so that 
its capacity is not so mnch below that of the larger 
wagon as the respective full loads would indicate. 
The boiler is of the makers’ modified locomotive 
type, the fire-door being at the side of the fire-box. 
Gear-chains are not used to transmit the motion 
from the engines to the driving-wheels, but cast- 
steel gearing, which is for the most part mounted 
on square shafting, and all the high-speed gears 
work in an oil-bath. The steering is of the traction- 
engine type, and not of the Ackerman type; but 
the worm and quadrant drive the front axle direct 
without the use of chains. 

Apparently a demand is arising for a motor- 
wagon of relatively small carrying capacity, since, 
in addition to that already described above, we 
noted that the Yorkshire Patent Steam-Wagon 
Company, of the Vulcan Works, Leeds, were also 
exhibiting a 2-ton steam motor-lorry, in addition to 
their heavy standard pattern, whilst a petrol-lorry 
of similar capacity, made by Messrs. Horn, Little- 
wood, and Co., Limited, of the Standard Works, 
Gainsborough, was shown at the stand of the 
St. Pancras Iron-Works Company, Limited, of 
171, St. Pancras-road, London. The vehicle in 
question was rubber-tyred, and was fitted with a 
two-cylinder engine, giving 15 horse-power on 
the brake. The St. Pancras Iron Works Company 
also showed at their stand one of their heavy steam- 
lorries designed to carry a load of 5 tons on the 
platform, and fitted with compound engines, having 
cylinders 44 in. and 7 in. diameter and a 6 in. stroke. 
A special feature of this wagon is the method by 
which the fore portion is 5 Bas on a gimbal 
frame, making it possible for the wheels to accom- 
modate themselves to very uneven ground without 
straining the frames. 

Messrs. E. 8. Hindley and Sons, of Bourton, 
Dorset, are another firm exhibiting a steam-lorry. 
This is of the heavy pattern, being designed to take 
a load of 5 tons on its platform. It has a boiler of 
the locomotive type, but so designed that neither the 
fire-box crown nor the tubes can be uncovered 
even when the vehicle is ascending or descending 
the steepest gradients. We learn that a number 
are now in use by a large metropolitan firm of 
carriers, who employ them on their long-distance 
deliveries, and find a large economy, due, amongst 
other matters, to the punctuality on which it is 
now possible to rely. 

The steam-lorry exhibited by Messrs. Robey and 
Co., of Lincoln, was illustrated and described in 
our last issue (vide pages 854 and 856 ante), so that 
we need merely mention it here. 


MISCELLANEOUS. 

A variety of petrol-engines of the vertical type 
were on wt at the ao of the Fairbanks Com- 
pany, of 78-80, City-road, E.C. Two of these were 
mounted on wheels to serve as portable engines, 
and a third, of the same type but of larger size, 
being rated at 6 brake horse-power, was exhibited 
in the stationary pattern. he engines work on 
the Otto cycle, a peculiarity being the method of 
driving the exhaust-valve, the inlet-valve being 
of the automatic type. The exhaust-valve is 
operated by a rod connected by a spring to the 
a framing. This spring tends to keep the 

in its highest ible ition, in which case 
the exhaust-valve is cl . When at work on 
full load, a cam on the half-speed shaft depresses 
the rod against the tension of the spring every 





second revolution of the engine, thus opening the 
exhaust. A detent controlled by a fly - wheel 
governor holds the rod down, and thus the exhaust- 
valve open, whenever the speed of the engine 
exceeds the normal, releasing it and allowing a 
charge to be drawn in when the speed falls. Electric 
ignition is employed. At the same stand was also 
shown a small two-cylinder petrol marine engine, 
working on the two-cycle principle. As usual in 
this type, the closed-in crank-chamber forms a 
pump, drawing in air on the up stroke, and de- 
livering it under a slight pressure through a port in 
the cylinder wall, which is uncovered by the piston 
near the end of the forward stroke. The burnt 
gases are then swept out through an exhaust-port by 
the incoming charge, a bafile-plate fitted to the 
piston preventing the mixing together of the new 
charge and the products of combustion. In this 
engine the upper surface of the piston is inclined 
to the cylinder axis, sloping from the inlet to the 
outlet port. This not only facilitates the discharge 
of the burnt gases, but makes it possible to put the 
port through which the new charge passes through 
the piston, on its way to the cylinder, very near the 
top of the piston, thus helping to keep it cool. 

A fine selection of motor-driven lawn-mowers 
was exhibited by Messrs. Ransome, Sims, and 
Jefferies, Limited, of the Orwell Works, Ipswich, 
who were, we believe, the first to produce a ma- 
chine of this type. The motor-mower has the 
advantage that it can be used on ground too soft 
for a horse-drawn machine to work over, and under 
all conditions is very much more rapid in its action 
than the latter, besides being much better under 
control. The largest size shown makes a cut 42 in. 
wide, and is driven by a single-cylinder petrol- 
engine capable of developing 6 brake horse-power. 
Provision is made by which, when not required to 
cut, the knives and gear can be removed and re- 
placed by weights, thus converting the machine 
into a heavy motor-roller. 

Messrs. Barford and Perkins, of the Queen 
Street Iron Works, Peterborough, had entered two 
new implements at this year’s Show. One of these 
is a combined ted-rake and swath - turner, the 
machine being capable of alteration from one to 
the other in a few minutes. As a swath-turner it 
can at will be arranged to throw two or four 
swaths into one, or merely to turn over the swaths 
separately without throwing them together, as is 
often desirable when rain has fallen after the hay 
is cut. The other new machine is a motor-driven 
water-ballast roller, weighing 34 tons when the 
roller is filled with water, and driven by an engine 
using common paraflin, and not petrol, as the fuel. 
Two travelling speeds are provided—one and three 
miles per hour respectively ; and with the low speed 
in gear the machine can mount a gradient of 1 in 7. 
Provision is also made for using the machine as a 
portable engine for driving other machinery by 
means of belting. 

Messrs. E. H. Bentall and Co., of Heybridge, 
Malden, Essex, had at their stand a large variety 
of chaff-cutters and grinding-mills, but from a 
mechanics point of view the most interestin 
feature of their exhibit was a series of samples o 
bright steel bolts, nuts, and screws and other 
turret-lathe work in both steel and gun-metal. 
We use ‘the term “ turret-lathe” work as de- 
scriptive of the character of the exhibit ; but we 
are informed that the machines used are of the 
firm’s own design and have special features, ‘and, 
moreover, that the bright nuts and hexagon-headed 
bolts are not cut from drawn stock, but are produced 
from forgings or rough bars and machined to shape. 
We believe that in some cases where bolts have 
been cut from drawn hexagon bars unannealed, 
there have been some annoying cases of breakage 
after they have been taken into use. 

In addition to the suction-gas plant mentioned in 
our last issue, Messrs. Tangyes, Limited, of Bir- 
mingham, had at another stand a number of their 
well-known oil-engines. The firm are now fitting 
these with water injection, although the ignition is 
on the automatic principle. The water is admitted 
from the jacket through a small snifting-valve. 
Provision is made by which the e to the 
ignition-chamber is throttled at full load and 
opened out at light load. In this way it is possible 
to run the engine steadily at light load without 
having pre-ignitions at full. The governor fitted 
is of the so-called “inertia” type, which has been 
modified so that it can be depended upon to gre 
regulation steady enough for dynamo-driving. e 
striker, which opens the inlet-valve, is a block 





pivoted at one end on a small crank on the side 
shaft, and ig at its other end the usual steel 
striking-plate. It is prevented from falling down 
bya pin, over which it is reciprocated to and fro 
by its crank. At its forward end the block is cut 
away, forming an inclined plane, so that in making 
its forward stroke the block is raised as well as 
reciprocated. If the speed rises, its upward velo- 
city becomes such that the striker-plate on the 
block clears that on the ignition valve, which there- 
fore remains closed. 

A very interesting plant was that for the bleach- 
ing of flour by subjecting it to the action of ionised 
air, which was exhibited at the stand of the Alsop 
Flour Process (1906), Limited, of 21, Mincing- 
lane, London, E.C. In this process air is drawn 
through a chamber in which an arc is alternately 
started and broken by drawing it out. It is claimed 
that in passing through this chamber the air is 
ionised, and this air is then passed into a revolving 
cylinder or agitator, in which is placed the flour 
which it is intended to bleach. The process is 
said to be a very rapid one, the small plant shown 
being capable of bleaching four sacks per hour. 

The advent of the roller mill has conduced to the 
abandonment of a number of small mills through- 
out the country which used to work up into flour 
most of the wheat produced in the immediate 
neighbourhood. This wheat has now to seek a 
market further afield, to be brought back again for 
distribution after it has been reduced to flour. At 
the stand of Messrs. A. R. Tattersall and Co., of 
75, Mark-lane, London, E.C., a midget rolling- 
mill plant was exhibited, which may, perhaps, go 
far to check this disappearance of the small miller, 
besides being extremely useful in many colonies 
and foreign countries. The whole of the plant, 
including three pairs of rolls, elevators, conveyor, 
centrifugal scalpers, and dressers, is combined in a 
single frame, the over-all dimensions of the machine 
being & ft. by 4 ft. by 6 ft. 3 in. high, and it re- 
quires but 2 to3 paenepenvs to drive it, whilst 
its output is 140 Ib. of flour per hour, or, in other 
words, it is a half-sack plant. Three pairs of rollers 
are provided, the two upper pairs being fluted, 
whilst the finishing set are smooth. The flutes 
on the two members of a pair differ, being much 
coarser on one than on the other, an arrange- 
ment which, we are informed, experiment has 
proved to have considerable advantages. The 
upper pair, or first break rolls, deliver the grist into 
a centrifugal scalper, covered at one end with a 
very fine mesh, through which any fine flour can 
pass, whilst at the other end is a coarser mesh, 
through which the coarser particles pass, aud are 
then conveyed to the second pair of rollers, whilst 
the ‘‘overtails,” unsuitable for further treatment, 
pass to the offal sack. A very similar arrangement 
is provided for the succeeding stages. The whole 
of the fine flour separated at each stage falls on to 
inclined boards, kept in vibration by cams, which 
guide it into a single worm-trough, into which the 
whole of the fine flour formed is thus delivered. It 
should be noted that with each pair of rollers the 
plane through the axis of the rolls is inclined to the 
vertical, which is stated to give much better results 
than if the rolls stood one directly over the other, 
or lay side-by-side in a horizontal plane. 

The North British Rubber Company, Limited, 
of the Castle Mills, Edinburgh, had at their stand an 
interesting exhibit of rubber goods, including belt- 
ing ahd tyres. The firm in question are just intro- 
ducing two new variants of the solid tyre suitable for 
motor omnibuses, or for even the heaviest patterns 
of motor-lorries and goods delivery vans. In each of 
these new tyres the rubber is arranged in a series 
of distinct blocks, and any one of these segments, 
if damaged, can be removed and renewed indepen- 
dently of the others. Each pattern is made in a 
number of different sizes, the maximum load pro- 
vided for being 3 tons per wheel, the tyre in this 
case being tripled. In the trial of a vehicle weigh- 
ing 5 to 6 tons loaded, which was what the tyres 
were designed to carry, the wear was found to be 
} in. in 4375 miles. Of ordinary motor-car tyres 
a very large selection were on view. These tyres, 
we may note, have been adopted by the War Offics 
after a prolonged series of trials, in which the com- 
peting makes of tyres were subjected to the roughest 
treatment it was possible to devise. The result 
was such as to prove, in spite of popular pagan 
to the contrary, that it was unn ‘0 out- 
side this island to obtain tyres of the very highest 
quality manufactured. 

A new machine—stated to be the first which has 
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500-KILOWATT (MELMS-PFENNINGER-SANKEY) STEAM-TURBINE UNIT. 
CONSTRUCTED AT THE EISENWERK HIRSCHAU, MUNICH. 


(For Description, see Page 11.) 











solved the problem of pressing floor and wall-tiles 
out of dry clay by power—was shown at the stand 
of Messrs. Pullan and Mann, of the Cambrian 
Works, Elland-road, Leeds. Hitherto this work 
has always been done with hand-presses, each of 
which requires the services of a man, a girl, and a 
boy, the output being 1500 tiles, 6 in. square, r | 
gang per day. With the machine exhibited, 
to 6000 such tiles can, it is claimed, be made daily, 
one man being required for every three or four 
machines, and one girl as ‘‘taker-off” to each. 
Special provision is made by which the die and | 
mould can be got at for cleaning. This is required 








at the end of every 30 to 40 working strokes. The 
charge of clay to make the tile is automatically 
carried and measured into a carrier, which conveys 
it between the mould and the die, both of which 
have a rising and falling motion. Ordinarily, when 
the die is up, the carrier-box is immediately beneath 
it, and so it is inaccessible for cleaning. By pulling 
outa lever, however, the carrier can be disconnected, 
and then both mould and die are easily got at for 
cleaning, which, as stated, has to be done pretty 
frequently. The tiles have countersunk depres- 
sions on the back to form a key for the cement, by 
which they are secured in place. This counter- 
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sinking is effected by means of rubber plugs in the 
mould, which, when the tile is pressed, are inde- 
pendently acted on by a set of rams, putting the 
rubber under a heavy compression, and thus making 
it swell out above the surface of the mould-plate 
into the body of the tile, thereby giving the desired 
countersink. This done, the rubber plugs are with- 
drawn below the level of the bottom of the mould, 
leaving the tile free for removal. 

A very fine exhibit of weighing-machines of every 
type and pattern was shown at their stand by 
Messrs. W. and T. Avery, Limited, of the Soho 
Foundry, Birmingham. Amongst them was a 10-ton 
weigh-bridge, with a platform measuring 12 ft. by 
7 ft. This machine turns with under 7 lb. when 
the full load is on the platform. It is made en- 
tirely of cast iron and steel, no woodwork being 
employed. Another interesting exhibit was a re- 
cording weigh-bridge, where by turning a key the 
weight on the platform is printed both on a loose 
ticket and on a long tape, together with the num- 
ber attached to the key. Each key has a separate 
number, the idea being that each carter, as he 
comes in, records in this way the weight he has 
carted and his own number on the tape, receiving 
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himself the loose ticket, which shows him the work 
with which he is credited. large-dial weighing- 
machine was also on view, the pointer of which was 
remarkably dead beat. This is a dead-weight ma- 
chine, and not a spring balance, and therefore free 
from the secular changes which are common with 
. the latter. At another part of the stand the firm 
- were exhibiting an impact testing-machine, - 
cially designed for the notched-bar tests now be- 
coming so common. The machine is of the 
pendulum pattern, the specimen being fixed in a 
vice at the lowest point of the swing. =-=§ =» * 
In windmills there is little new to chronicle, but 
one in which some novelties were embodied was 
shown at the stand of Messrs. Thomas and Son, of 
64, Broad-street, Worcester. As usually built, there 
‘is a spring connection between the tail vane of a 
windmill and the mill proper, the arrangement 
being such that the spring tends to keep the mill at 
right angles to the vane. If it is desired to stop 
_ the mill, it is n to haul in a rope or chain 
which pulls the mill parallel to the tail vane. If 
_ this rope breaks through wear, there’ is no way 
of stopping the’ mill. In that exhibited by 
Messrs. Thomas and Son, which, we should add, 
was entered as a new implement, the arrangement 
adopted is the inverse of that described. The 
spring tends to keép the mill out of the wind ; to 
start the mill it is necessary to haul it into the wind 
: against the compression of a spring, so that in case 
., of breakage the mill stops, At the same stand 
was shown an automatic stopping and starting gear 
for a windmill-driven’ pump. The arrangement, 
adopted is to fit a ball-valve in the tank, which 
when the latter is full, shuts the supply-pipe, 
and the water pumped, having then to go else- 
where, is for into an hydraulic ram, which 
throws the mill out of the wind, and at the same 
time applies to ita brake. The mills, as is usual, 
run on ball-bearings. The balls are in. in dia- 
meter in the larger sizes, and the cups, which are 
of hardened steel, are 44 in. in diameter, 








SOME LARGE GAS-ENGINES. 

In the adoption of gas-engines of large size, this 
country is making steady progress, as our pages 
amply testify, though it is still a disputed point 
as to whether it is best to obtain the power re- 
quired by using one or two large cylinders or by a 
number of cylinders of moderate dimensions, In 
Germany, ‘where the taste runs to massive machinery, 
the former solution has been generally adopted. 
One of the striking features in connection with 
the development of the large gas-engine abroad is the 
number of steam-engine makers of repute who have 
recently taken up the manufacture of gas-engines, and 
apparently out-distanced those who have for years 
been known as gas-engine manufacturers, Without 
doubt, the large Continental gas-engine has been 
brought much more into line with the large steam- 
engine as there made, and the outward resemblance of 
the two types is more than ever noticeable. This is 
well brought out by the large gas-engines recentl 
made by Messrs. Ehrhardt and Sehmer, of Schleif- 
miihle, Saarbriicken, who until very recently were 
known mainly as manufacturers of steam-engines and 
high-speed pumps. This firm only took up the 
building of gas-engines so recently as 1903, but have 
since then built a number of very large size. 

A blast-furnace gas-engine of 525 horse-power, 
coupled to a direct-current dynamo, has recently been 
erected by them at the Cargo Fleet Iron Works, and 
has just completed its thirty days’ full-load trial run 
without giving any trouble, This engine is of the 
- double-acting 4-cycle type, with two cylinders ar- 
ranged in tandem, the leading dimensions being :— 

Diameter of cylinder... 640 mm, (25, in.) 

Stroke . Ee aa 750 mm. (294 in.) 
and the speed is 150 revolutions per minute. The 
normal load of the engine at this speed is 500 brake 
horse-power, while the maximum load is 600 brake 
horse-power. With the last-mentioned load, and a 
mechanical efficiency of 82 per cent., the mean effec- 
, tive pressure works out at 71}. per square inch. * It 
is somewhat remarkable that the engine was put to 
the thirty days’ continuous trial only six days after it 
had been first started, 

The longitudinal section (Fig. 1, e 4) clearly shows 
the design of the engine, and it will be noticed that it 
is as much on the lines of an ordinary steam-engine as 
possible. The concentric system of fitting is adopted, 
so that the principal working stresses are evenly dis- 
tributed, “and are parallel to the main axis of the 
cylinder. “Another very J of this arrangement is 

© great accessibility of all parts, whieh makes it 
easy for those in charge to look after the engine, and 
assure themselves of the proper working of the various 
parts. Great care has been taken to make those parts 





which are liable to be affected by dust or dirt easy to 
inspect or remove. 
he engine at Cargo Fleet is an exact copy of a gas- 
engine at the Government mines in Heinitz, near 
Saarbriicken (see Fig. 2). This engine, working with 
coke-oven gas of 4500 to 5000 calories per cubic metre 
(500 to 560 B.T.U. per cubic foot), has been running 
day and night for nearly a whole year. The average 
load on the engine has been about 500 to 550 brake- 
horse-power, while a load of 650 to 750 brake horse- 
wer has often been easily carried for several hours. 
The accompanying diagrams (Fig. 3) have been taken 
while the engine was giving 650 brake horse-power 
Although the engine has been running for nearly a 
year, it has not been cleaned since the day it was 
started. Even the cylinder-covers have not been re- 
moved for inspection of the cylinders and pistons, and 
the engine still carries an overload just as easily and 
safely as when first started. A second engine of the 
same type, but with four cylinders, and giving 1200 
brake horse-power, has been installed in the sate 
power-house, and began to work under full load four 
days after it had been started for the first time. Both 
engines are driving generators supplying alternating 
current, and are working in parallel with the existing 
steam-engine plant. 
At Homecourt, in France, Messrs. Ehrhardt and 
Sehmer have installed three blast-furnace gas-engines 
of 1500 brake horse-power each. A continuous indi- 
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cator-diagram from one of these engines is also re- 
roduced in Fig. 4, and shows excellent working. 
h engine was built to give a maximum output 

of 1650 brake horse-power for a short period, corre- 
sponding to an average pressure in the cylinders of 
5 kilogrammes. The smallest of the diagrams taken 
shows a mean pressure of 5.41 kilogrammes, corre- 
in to an output of 1780 brake horse-power. 
(The switchboard instruments actually showed 1800 
brake horse-power.) It will be seen from these 
figures that the engine is built to carry an overload 
of about 20 per cent. above the normal output. 
The capacity for carrying an overload is an impor- 
tant feature when considering the application of gas- 
engines for driving blowers, especially in the case of 
blast-furnace blowing-engines, which have to run 
most of the time with a heavy load. When the resis- 
tance in the blast-furnace increases, it is a great 
advantage to the blast-furnace manager if he can 
increase the air-pressure without having to reduce the 
quantity of air blown into the blast-furnace. Should 


‘| the engine have no margin of power, and pull up, the 


consequences would be extremely serious. 
The blowing-engine illustrated in Fig. 5, page 5, has 
the following dimensions :— 


Diameter of gas-engine cy- 

linder... rea a 830 mm. (32}} in. 
Diameter of air-cylinder 2250 ,, ie 
Stroke of air-cylinder ... 1000 ,, (398 ,, ) 


Normal output at 100 revolutions per minute, 
750 cubic metres, or 26,400 cubic feet per minute, 
against a pressure of 7.1 lb. per square inch. The 
air-valves are represented in Figs. 6 and 7. 

The cylinder and water-jacket in these engines are 
cast in one piece, and some of the stresses coming on 
the cylinder walls are allowed to be taken by the 
jacket, The water-cooling space is made unusually 
large, and this incidentally assists in the cleaning and 
inspection, and renders all parts more accessible. 
noteworthy feature is that the cylinder-covers, back 
and front, are identical, and as the diameters of the 
distance-piece, frame, and back-guide connection are 
larger than the flanges and the cylinder-covers, the 
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covers themselves can- easily be moved along the 
piston-rod, thus allowing the most complete inspection 
or the entire removal of the piston at either end of the 
cylinder. The cylinder casting, we may add, is sub- 
jected to tests by applying pressure and by unequal 
heating before being accepted. As there are no sepa- 
rate liners to the cylinders, it is important that they 
should be protected from heavy wear, and therefore 
the piston-rod is made exceptionally stiff, and the 
piston is made as light as possible. The rod is guided 
and supported ~~ erossheads in the frame, in the dis- 
tance-piece, and by the back-guide. With these pre- 
cautions it has been found that the wear shown by a 
cylinder which has been working continuously da. 
and night for a whole year is only one-tenth of a milli- 
metre, 

* The stuffing-boxes are fitted with the now largely 
used self-closing metallic rings, with a few white-metal 
rings at the end. The rings are free to follow any 
slight lateral movements of the piston-rod, and are 
kept lubricated, and last for a very long time without 
any attention. The mixing-valves are worked by trip- 

ear, and do their work well, even when supplied with 

irty gas. “ The governing is arranged to give a larger 
card as the engine begins to slow down, and is very 
sensitive, causing the engine to pick up rapidly. 








CANTILEVER BRIDGE OF 1800-FT. SPAN 
ACROSS THE ST. LAWRENCE. . 

Last September* we described the great cantilever 
bridge now being built across the River St. Lawrence, 
six miles above Quebec, and gave several illustrations 
of the work. The bridge is noteworthy on account of 
the immense size of the central span, which will have 
a length of 1800 ft., oe that of the Forth Bridge, 
at present the longest in the world by 90 ft. The 
railway approach was completed over a year ago, the 
four pneumatic caisson piers forming the substruc- 
ture of the bridge are also finished, the falsework and 
the travelling crane are finished and in use, and the 
south anchor-arm a on the point of completion. 

Allerecting work to be stopped during November 
for the winter, but on April 17 last operations: were 
again commenced. The south portal of the bridge, as it 
appeared on May 19, is shown in Fig. 1, on the pre- 
vious page, and the partly completed anchor-arm, of 
which it is a termination, is illustrated in Fig. 2. .The 
anchor-arms will have a span of 500 ft., and their depth 
over the main piers will be 315 ft., tapering down to 
96 ft. 9 in. over the anchor-piers. Each anchor-arm will 
consist of 10 panels, approximately 50ft. wide each. The 
tension members of the bracing are designed with pin- 
joints, generally 12 in, indiameter, but the compression 
members have riveted ends, Some of the joint-pins 
are 10 ft. long, and carry as many as 60 links threaded 
on them. A single panel of the top chord is formed 
of 28 links of 15 in. by 2/4 in. metal, and weighs alto- 
gether about 60 tons, The links are assembled on the 
ground, with distance-pieces between them, and 
clamped solidly together. The complete panel thus 
made is brought under the crane, and it and its fellow 
on the other side hoisted simultaneously, as shown in 
Fig. 3, which is reproduced from a photograph taken 
on November 17 last. The corresponding pieces of the 
verticals are also erected simultaneously with each 
other. The top sections of the two main posts being 
lifted are shown in Fig. 4. They are delivered on 
specially-built low steel trucks, which are run under 
the crane, and removed as soon as the load is taken 
from them. The tackle used in lifting the posts is 
clearly indicated in the illustration. Yokes embrace 
each end of the posts, and the blocks are attached to 
plates _— universally to the yokes, so that the 
work may be drifted to any angle required, either by 
its own weight or by other tackle. 

The anchor-arm span is now practically complete, 
and the erection of the main cantilever span has 
commenced. No direct support can be obtained for 
this span from the river-bed, as there is at times a 
depth of 200 ft. of water in the centre of the river, 
and masses of ice often come down which would sweep 
away any auxiliary work put down to help in erection. 
The bridge is: being built by the Pheenix Bridge Com- 
pany, of Pheenixville, Pennsylvania, to the order of 
the Quebec Bridge and Railway Company, Mr. E. A. 
Hoare being the chief engineer, a Mr. Theodore 
Cooper the consulting engineer to the latter company. 





Tue Late Mr. CHARLES BuRRELL.—We regret to re- 
cord the death, which occurred somewhat suddenly on 
Friday morning, the 29th ult , of Mr. Charles Burrell, of 
St. Mary’s House, Thetford, Norfolk. Mr. Burrell was 
well known as the head of the firm of Charles Burrell and 
Sons, makers of agricultural engines and machinery, but 
retired from active participation in the management of 
the firm several years ago. At the time of his death he 
was ei ca aged ig of age. Mr. Burrell was a Justice 
of the Peace, for several years served on the town 
ial board of Thetford. He had 
been a widower since 1900. 





*See Encingerinc, September 22, 1905, vol. Ixxx., 
page 376. 
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TESTS OF A 500-KILOWATT STEAM. 
TURBINE UNIT. 


Some remarkable results have recently been obtained 
during the tests of a steam-turbine, of a type recently 
introduced by Messrs. Melms, Pfenninger, and Sankey, 
Limited, of 25, Victoria-street, S.W. The turbine 
was coupled to two continuous-current generators, the 
normal electrical output of the set being 500 kilowatts, 
which was less than the economical load. These tests 
were carried out early in June by Professor Schriter, 
of Munich, at the power-house of the well-known loco- 
motive works of Mr. E, I, Maffei, Hirschau-Munich, 
Bavaria. The construction of the turbine is clearly 
shown in Figs. 1 and 2 on page 8. 

The system adopted by the patentees of this turbine 
is based upon a combination of the impulse or action 
principle for the ny pernies end, and of the reaction 
principle for the low-pressure end of the turbine. 
At the high-pressure end the fixed guide-blades are 
arranged for the admission of steam over only a small 
portion of the circumference—that is, this portion of 
the turbine works on the partial-admission system. 
In consequence of this, the diameter of the drum can 
be made large at the high-pressure end, and, followin 
this, as indicated in Fig. 2, there is a step-down cau 
by the smaller diameter of the first part of the reaction 
portion. The annular surface thus formed enables the 


axial thrust of the steam due to the reaction portion | 


to be balanced in a remarkably simple manner. The | turbine of the same power as that shown in Fig. 4. 





reasons, as well as to reduce the space occupied, that 
a rotating drum of the form shown in Fig. 5 would be 
preferable. If, however, such adrum were adopted in 
the ordinary reaction turbine, the length of the blades 
at the high-pressure end would be, for instance, a small 
fraction of an inch for a 1000-kilowatt turbine running 
at 1500 revolutions per minute, so that the necessary 
clearance (say about ;#, in.) would be relatively t, 
and the steam leakage would be serious. With the 
reduced diameter of drum the blade length is increased 
approximately as the square of the reduced diameter, 
and the leakage is reduced. But there is the disad- 
vantage that the blade speed is also reduced, and 
consequently, in order to maintain the best practical 
relation between the blade speed and the speed of the 
steam, the latter has to be reduced in the same pro- 
portion. To effect this, the energy converted into 
work by each row of blades must be diminished ; conse- 
quently a far greater number of rows of blades must be 
employed, resulting in greatly increased length of the 
drum, as is shown in Fig. 4. To allow for the ‘‘ whip- 
ping ” of solong adrum, and for the deformation of the 
casing due ‘to difference of temperature, known as 
** hogging,” it has been found necessary as a practical 
matter to increase the clearance between the tips of 
the blades and the casing, or the drum, respectively 
above what otherwise would be needed, and even 
then stripping has occurred. Fig. 5 is a diagram- 
matic representation of a Melms-Pfenninger-Sankey 


adoption of the impulse principle for the high-pressure | By adopting the impulse principle for the high- 


end of the turbine makes possible a great reduction 


pressure end, a very considerable reduction in length 


in the length of the drum, and enables it to be of a| of the drum, and far greater stiffness, have been ob- 
form which is cheaper to manufacture than that! tained. In this turbine the clearance over the moving 


Fig. 4. 
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usually adopted in the ordinary reaction turbine. 
Further, the diameter being everywhere large, ‘‘ whip- 
ping” of the drum cannot occur. The casing being 
also shortened, there is practical immunity from the 
serious troubles caused by differences of temperature, 
which in the ordinary form give rise to ‘‘hogging”’ 
of this casing, and there is a marked reduction 
in the number of rows of blades necessary, as compared 
with the ordinary type, in which the reaction prin- 
ciple is used throughout. Although, in the absence 
of leakage losses, the theoretical efficiency of the 
reaction steam-turbine, so far as friction losses are 
concerned, is considerably superior to that of the im- 
pulse type, yet in practice this superiority cannot be 
realised at the high-pressure end, since the clearances 
necessary over the b — there lead to a relatively 
large loss by leakage. ence, in practice, as the 
result of Professor Schriter’s tests, annexed, prove, 
the adoption of the impulse system for the high- 

ressure end of the turbine, in addition to cheapening 
its construction, has also resulted in what we believe 
is the lowest steam consumption yet recorded for a 
turbine of similar output. The distinctive features of 
this mixed-type turbine, as com with the ordi- 
= reaction pattern, will be clear on examination 
of Figs. 4 and 5, which show diagrammatically the 
relative proportions of the two, each pattern being 
designed for the same maximum output. 

Fig. 4 is a diagrammatic representation of the 
— reaction parallel flow turbine as usually con- 
structed. It will be noticed how much smaller the 
diameter of the drum is at the high-pressure end than 
at the low-pressure end, and, as is well known, this 
reduction of diameter is ne to minimise the 
oe the blade-tips due to the clearance which 
must left between the tips of the moving blades 
and the casing and between the tips of the fixed 
blades and the surface of the rotating drum. It is 
ebvious that both for mechanical and commereial 












































blade tips at the high-pressure end is immaterial, and 
at the low-pressure end the clearance can be reduced, 
because owing to the increased stiffness there is no 
danger of the ‘‘whipping” of the drum or the 
‘*hogging” of the casing. The simple way in which 
the axial thrust of the steam is balanced in the new 
turbine is also indicated in this diagram. 

It will be seen that in this turbine even the impulse 
section is of the drum pattern in place of the multiple- 
disc type generally adopted for impulse turbines. As 
the drum aes much less surface than the discs, the 
losses from fluid friction are correspondingly reduced. 

The results obtained by Professor Schriter are given 
in the annexed table, translated from his report, and 
the figures recorded have also been plotted as the 
curves reproduced in Fig. 3. Professor Schriiter's 
name is sufficient guarantee that these tests were car- 
ried out with due regard to accuracy, and that every 
care was taken to calibrate all the instruments in use. 
The whole of the steam ing a the turbine, 
including that required for packing the glands, &c., 
was taken through a surface-condenser, the discharge 
from which was accurately measured. 

It will be noticed that the observation points for 
total water, which are marked in Fig. 3 with small 
circles, follow the Willans law with great accuracy. 
It will be seen also that with the maximum load of 
the dynamos—i.c., 500 kilowatts—the water consump- 
tion was only 17.2 lbs. of steam per kilowatt hour, 
which is a very remarkable result for comparatively so 
small a turbine. This consumption, we believe, has 
not been previously recorded with any turbine of less 
than 1000 kilowatts output. It should be noted, more- 
over, that the turbine tested by Professor Schriter 
was underloaded, and could have driven dynamos of 
over 600 kilowatts output. Extrapolating by means 
of the dotted portion of the Willans line, the total 
consumption at this higher load can be inferred with 
considerable aceuracy, and from it the consumption 





per kilowatt-hour at an output of 600 kilowatts. The 

result, as shown by the dotted curve line on Fig. 3, is 

16.6 lb. per kilowatt hour. 

It should also be noted that as two dynamos were 
driven instead of a single one, there would be pre- 
sumably somewhat higher frictional and electrical 
losses than if the whole of the current had to be gene- 
rated by a single unit of a capacity equal to the com- 
bined output of the two, 

Results of Tests of a 1000-Horse-Power Melms-Pfenninger- 
Sankey Steam-Turbine Driving two Generators of 250 
Kilowatts each, Carried out by Professor Dr. Schriter at 
the Power-House of the Locomotive Works of I. A, 
Maffei, Hirschau-Munich. 

VIL |VIt. 


Trial Numbers vol. = IL. Il | IV. Vv. 





Running Light. 








Both Gene- | 
Lond nbere ume }| 600 | 400} 980 10{ | oe i 
4 | nn “1g 
| | ——-= 
| 
Load in round ie | ex. | Not |B ¢ 
numbers in p.c. }| 100 80| 56 wo cited Ex- 55 
of max. load | | | cited B= 
Aver: number of | | | ores 
revolutions per | | 
minute... . | 2548 | 2469 | 2477 |2489 | 2516 | 2535 |2505 
Absolute steam pres- | 


sure at stop-valve | 
of turbine, lb. per | 
in, .. | 19L| 180) 192 | 182 | «186 | 166 | 186 





Steam pressure | } 
above atmosphere | | } 
(gauge pressure) } } | 

Ib. per sq. in. 176) 178) 177 | 167 | ATL) 7h) 171 

Actual temperature j | 
of steam deg. ©.) 317.5 | 312.4 | 308.2 | 306.2 | 280.2) 286 | 238 

Actual temperature | | 
ofsteam deg. F.| 603, 594 | 587 | 683 552)/ 6547 | 4c 

Vacuum (absolute } 
pressure in pounds | | | 
per square inch)..| 0.48. | 0.43 | 0.34 | 0.36 | 0.47 | 0.48 (0.55 

Output measured at | | | } 


the switchboard 
kilowatte 504.2 | 402.9 | 277.5 | 146.6 | 
Consumption of 
steam per hour, Ib. 8690 | 7055 | 5120 | 3300 | 1225 | 1055 | 582 
Consumption of | | } 
steam per kilo- 
watt-hour.. Ib.) 17.2 | 17.5 | 18.5 | 22.5 } 
Proportionate steam | 
consumption ex- 





pressed as per 
cent. of that at 
maximum load ../ 100 | 101.6) 107.4/ 1904) | | 
Munich, June 18, 1906, (Signed) Dr. M. Scnrérer. 
As will be seen from the figures, the general arrange- 
ment of the turbine is very compact. The main 
governor is fitted directly to a cross-shaft underneath 
the main bearing, which also drives the oil-pumps. 
This shaft is actuated by worm gearing, and the usual 
skew bevel gearing for driving the main and trip 
governors is entirely dis with ; the considerable 
8 usually occupied by these governors and this 
skew gearing, &c., at the side of the turbine, is thus 
eliminated, effecting a saving in the floor space. The 
emergency governor is fitted directly to the end of the 
turbine shaft, and actuates the trip-valve immediately 
behind the spoked hand-wheel of the main regulating 
valve by means of the horizontal rod, and the link and 
lever seen to the left of the figure. By this arrangement 
the action of the emergency governor is ensured, even 
if by some accident the gearing driving the cross-shaft 
were thrown out of action, The main governor, 
which is completely enclosed behind the circular 
cover to be seen immediately under the main bearing, 
actuates, by means of the sloping rod, the throttle 
valve shown on the top of the turbine. Immediately 
under this throttle valve will be seen the hand-wheel 
of a by-pass valve, provided for admitting steam direct 
to the low-pressure portion when it is desired to takea 
large overload, Owing to a wide angle lens having been 
used when taking this photograph, the main bearing 
looks abnormally large, which it is not in reality, 








Tae Nationa Paysicat Laporatory. — After the 
ceremony of opening the Electrical Laboratory of the 
Nati Physical LEabeontety by Mr. Haldane, on Monday 
the 25th ult., Sir John Brunner most generously placed 
the sum of 5,000/. at the disposal of the Committee, to be 
used towards the completion and equipment of the ad- 
ditional buildings for Engineering, Metrology, and Metal 
lurgy, now in course of erection. 





ENGINEERING STanparps CommittTexr. — Specification 
No. 15 has just been issued by the Engineering Standards 
Committee. It relates to structural steel fee tebliets and 
general building construction. In it reference is made to 
the process of manufacture, selection of test-pieces, ten- 
sile tests, tend tests, tests of rivets, branding, inspection, 
&c. Italso contains an ap ix in which are given 
a of test pieces for — revk it stays; tyres, 
axles, forgings and castings. ification ma: 
wane eee from any bostaniien, or direct from the offices 
of the Committee, on payment of 2s. 6d: : 
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FORCED LUBRICATION IN ENGINES OF H.MS. “AFRICA.” 
MESSRS. JOHN BROWN AND CO., LIMITED, CLYDEBANK, N.B. 


CONSTRUCTED BY 







01, DRAIN TOOK WELL 


Fig.1. 


O1L DISCHARGE TO 


| 
| O14 ORAIN TO 
' 


(vega a) 






GAUGE | 
mee WORKING LEVEL 


thi 
i 











RESERVOIR OIL TANK 









STRAINER BOX 





+3 SEPARATING 


OVERFLOW TO O/L WELL 


01. OVERFLOW. 





|TANK ' 








| PY Ma. 










































jP_CENTRE 








-—AL 



















































































..FOR® 


















































DISCMARG 
10 FILTERS Suction f 


~IOD--------4-* 








CoNFORMING to the promise made a few weeks ago, 
when recording the results of the steam-trials of 
H.M.S. Africa, we now publish general drawings 
illustrative of the forced-lubrication system applied 
to the main propelling machinery of this vessel. The 
ship, as generally known, belongs to the King Ed- 
ward VII. class, and: was constructed at Chatham 
Dockyard, the engines being manufactured by Messrs. 
‘John Brown and &o., Limited, of Clydebank. 

The general design of the engines will be clearly 
seen from the engravings of the two sets, published 
on page 16, This illustration is made from a photo- 
graph taken while the machinery stood in the erecting- 
shop at Clydebank; the forced-lubrication system 
was not in place when the photograph was taken. 
As will be seen, the engines are of the four-cylinder 
‘type, arranged for working on the triple-compound 





RVOIR NK 
RESE ON TAI Cc D 


"8 
~ Olt. OVERFLOW TO WELL 


system. The high-pressure cylinders are 38 in. in 

iameter, the intermediate 60 in., and each set has 
two low-pressure cylinders of 67 in. diameter, the 
stroke in all cases being 4 ft. All the auxiliary machi- 
nery is worked independently of the main engines, 
and the condensers—four in number, two to each set 
of engines—are arranged in the wings of the ship. 
The condenser surface is 21,500 square feet. 

The 1. feature, however, is the application 
for the first time on large marine engines of the 
forced lubrication system, for the principal bearings, 
and the general arrangement is clearly shown in 
the engravings on this and the opposite page. This 
comprehensive application was decided upon after the 
Admiralty had made practical tests in the engines of 
destroyers. The results there having been satisfac- 
tory, it was decided to fit the system on board their 
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largest vessels, and of these the Africa is the first to be 
tried. 

This step is only characteristic of that progressive 
policy of the engineering branch of the Navy, to which 
we have time and again had occasion to make allusion ; 
and shows that instead of the Admiralty following 
general practice, as was the case in former years, the 


engineering branch is now an active and important ~ 


element in the development of marine engineering. 
Experience has shown that this application of forced 
lubrication is a decided step in advance towards the 
more complete reliability of naval machinery. It 
tends also to a reduction of the wear and tear of 
moving parts. These at all times are important con- 
siderations in the design and working of machinery ; 
but in connection with naval machinery they are of 
vital consequence, becayse on the reliability of the pro- 
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pelling engines during a war may depend the success 
of any tactical operations. 

In Figs. 1 to 3 we show the arrangement of pumps, 
pipes, filters, &c., for supplying oil to the main bear- 
ings, crank-pins, and eccentric sheaves of the main 
engines. After the necessary quantity of oil has been 
pvt in the reservoir oil-tank, the umps D and E are 
used, either together, or separately, for drawing oil 
from these and te discharging it through two separate 
leads of pipes to the bearings, &c., each lead being 
provided with a filter A and B. The fitting of a 
double lead of pipes and filters to the bearings, &c., 
is to enable one lead to be overhauled and cleaned with- 
out interfering with the working conditions of the 


engines. 

“Phe oil, after being discharged through the bearings, 
drains to an oil-well fitted between the centre crank- 
pits (Fig. 1). This oil is drawn through a‘strainer-box 
in the well by means of pumps C or E, and discharged 
through filters to the reservoir oil-tanks for further 
use. These filters are so arranged that one can be 
overhauled while the other two are working. The 
oil-well is fitted with a water suction, so that at 
stated times, by means of pump E, any water there 
collected may ie drawn off and discharged to the 
water-separating tank, where any accompanying oil 
can be separated from the water. , 

Both water-separating tanks and reservoir oil-tanks 
are fitted with oil and water-drains, so that after 
settling the oil may be drained to the suction-well and 
the water to the bilge. © 

Figs. 4 to 7 are detailed sketches of the strainer-box 
as fitted in the suction-well, showing the duplex grids 
fitted on each side. These are made duplex, so that 
either can be removed and cleaned while the other is 
working. 

Throughout the- steaming trials of the ship the 
system worked admirably, and greatly conduced to 
he practical success of the new arrangement, whereby 
the engine-room is entirely closed down, and the trials 
conducted in strict accord with the conditions which 
must prevail during @ naval engagement. 

The engines, which are supplied with steam at a 
working pressure of 210 lb. from three cylindrical 
and pen Aa Babcock and Wilcox boilers, easily deve- 
loped the required power. In our preceding article* 
we gave full details of the steaming —— and 
one onl t here that on the thirty hours’ trial 
at three-fo of the full power, which is supposed 


~ * See ENGrvgERING, vol. Ixxxi., page 755. 





















ex te 







































































to represent the steaming capability of the ship for an 
indefinite period, the ——, working at 115.7 revo- 
lutions per minute, develo 12,847 indicated horse- 
power—coal consumption being 1.79 lb. per unit of 
power per hour. The loss of water due to leakage in 
the boilers, &c., was less than a fourth of that allowed 
in the contract, which of itself is proof of the satis- 
factory character of the work on the boilers and their 
fittings and the steam-pipes. Several runs were made 
over the deep-sea course down the English Channel, 
and the speed was found to be over 174 knots. On 
the full-power trial the speed realised was about half 
@ nautical mile per hour in excess of the legend s , 
being 18.953 knots, as compared with the 184 knots 
anticipated in the design. The power was 671 indi- 
cated horse-power in excess of that required by the 
contract, being 18,671, which was developed with the 
engines running at an average of 128.9 revolutions. 
The coal consumption on this trial was 1.87 lb., and 
the loss of water again compared most favourably with 
that allowed by the specification. 








HOo.ipAyYs ON THE CONTINENT.—Anyone contemplating 
a holiday would do well to procure from the publishing 
department of the Great Eastern Railway a copy of 
“* Holidays on the Continent,” a little book devoted to a 
description of trips to Holland, ium, Germany, 
Switzerland, Norway, Denmark, and Sweden, by the 
Harwich and Hook of Holland route. Some useful 
information is contained in its pages. 

Tue Junior InstiTuTION oF EnGingeRs. — For the 
summer meeting of this institution this year, Manchester 
and district, with headquarters at Southport, has been 
selected. On Saturday, July 14, the members will be 
received at the Town Hall, Southport, by the Ex-Mayor, 
Mr. Councillor Trounson, and will, 
tion’s and electricity estates and tramway dépét. The 
Lord « of Manchester will welcome them at the 
Town Hell, Manchester, on the following Monday, and 
visits will be paid to the Municipal School of Technology, 
the works of the British Westinghouse Electric and Manu- 
facturing Company, and the ico Printing Works of 
Messrs. 8. Schwabe and Co. An excursion to Scarisbrick 
for a visit to the Hall takes — on Tuesday, and on 
Wednesday the National Gas Engine Works, at Ashton- 
under-Lyne, are to be inspected in the morning, and the 
Tudor Mill and Atlas Mill in the afternoon. Thursday 
will be devoted to places of local interest at Southport, 
and Friday the members visit Wigan for an inspection 
of a colliery and a cloth-weaving factory. In the even- 
ing; the institution’s summer dinner takes place at the 
Queen’s Hotel, Southport. 


inspect the Corpora- | ing 














PERSONAL.— We are informed by the Brush Electric 
Engineering Company, Limited, Victoria Works, Bel- 
vedere- . London, 8.E., that they have appointed 
Messrs. Hunter and Swan, of 1, James’s-street, Bute 
Docks, Cardiff, as their representative in South Wales 
for their manufactures, consisting of steam-electrical 
plant, rolling stock for electrical and steam lines, &c., 
and that enquiries may be addressed to them.— 
Mr. 8. H. Morden, Gil House, Alexandra Cres- 
cent, Slough, has severed his connection with the Con- 
solidated Vacuum Brake and seeaeering ngs, 
Limited, of gy te! House, South Place, don, E.C. 
—Mr. Geo. T. Rockwood has been appointed to the 
rofessorship of Steam Engineering in the Worcester 
‘olytechnic Institute. Mr. ‘wood was a graduate of 
the Worcester Polytechnic Institute in the class of 1888.— 
Messrs. A. and Dudgeon, 63, Leadenhall-street, 
London, E.C., consulting engineers and marine sur- 
veyors, announce that owing to increasing calls upon the 
time of the surviving partner, Mr. A. J. Dudgeon, the 
business of Mr. Harry Gray, M.I.N.A. consulting 
engineer and marine surveyor, of 110, Fenchurch-street, 
will be amalgamated therewith, and will be carried on 
— at the above address under the title of Dudgeon 
and Gray, consulting engineers and naval architects, 
marine surveyors and arbitrators.—The Leeds Engineer- 
ing and Hydraulic Company, Limited, late of Providence 
Works, Stamford-street, Leeds, now occupy their new 
works and offices at Oaklands-road, Rodley, near Leeds.—- 
Messrs. Alfred Ingram and Co., Queen Anne Chambers, 
Westminster, have severed their connection as carriage 
and wagon superintendents with the Metropolitan Rail- 
way Company, and have opened offices at Queen Anne 
Chambers, Westminster, for the supply of all materials 
for railway and electric traction. purposes. — govern- 
ing body of the Battersea Polytechnic, London, S.W., 
have appointed to the position of head of the department 
of electrical engineering Mr. A. W. Ash Sc., of 
the University of Mr. Ashton is a Whitworth 
Exhibitioner, an 1851 Exhibition Scholar, and he obtained 
his B.Sc. in electrical engineering with honours at the 
Durham College of Science in 1898, afterwards mediuoting 
M.Sc.—We have been requested to state that Mr, T. W, 
Tamplin, of 83, Gracechurch-street, London, E.C., hag 
severed his connection with Messrs. H. E. Moss and Co., 
brokers for the building and sale of steamers and sail- 
ing ships, in which firm he had been a partner sincd 
1879, but that he will continue in the sanie line of 
business under the title of T. W. Tamplin and Co. ; 
and that Mr. Percy Millward, who has been asso: 
ciated with him for many years, will continue as his 
manager.—The Buffalo Forge Company have ch 
their address to Caxton House, Westminster, S.W.—The 
Abner Doble Company, San Francisco, Cal., announces 
that it has relocated its offices at its former site, Fremont 
and Howard-streets, San ‘Francisco. The company is 
one of the first to resume operations in the burned dis/ 
sap and has taken contra¢ts for a largeamount of work, 
= es to the per Rowe — Laer to the Arse 
ork is progressing rapidly on the company’s new 
and warehouses in the Potrero district at Seventh and’ 
Hubbell-streets. Temporary pattern and forgé shops 
are already in operation on the new site, ; 
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NOTES FROM THE NORTH. 
Giasuow, Wednesday. 

Glasgow Pig-Iron Market.— Last Thursday morning the 

ig-iron market was very quiet, and the tone was easier. 
Pieveland warrants opened at 50s. 24d. cash, and after 
dropping to 503., recovered to 503. 14d., and closed at 
503. 2d. cash sellers. There were no dealings for the 
month position, but one lot was done at 50s. 10d. three 
months. The turnover was only some 3000 tons. Hema- 
tite was quoted lower at 643. 9d. one month sellers. In 
the afternoon the market was weaker, and 2000 tons of 
Cleveland warrants changed hands at 50s. cash, 50s. 3d. one 
month, and 50s. 7d. three months. At the close the quo- 
tations were 503. cash and 50s. 3d. one month sellers, 
with buyers at 1d. less in each case. On Friday morning 
prices of Cleveland warrants were firmer, but the busi- 
ness was only i The dealings, which amounted to 
1500 tons, were at . 1d. cash, 503. 2d. ten days, and 
50s. 14d. five days. Sellers’ closing quotations were 
503. 14d. cash and 50s. 4d. one month. In the afternoon 
no transactions of any sort were recorded, but the tone of 
the market was steady. Cleveland warrants were named 
at 503. 1d. cash, and 503. 4d. one month sellers, while 
hematite was quoted 64s. 6d. cash and 64s, 9d. one month 
sellers. On Monday morning the market was again quiet, 
and the tone was easier. Cleveland warrants declined 
slightly, and were done at 50s. cash, 50s. 3d. to 50s. 1d. 
one month, and 50s. 8d. three months. The turnover 
was 3000 tons, and the closing prices were 493. 11d. cash 
and 50s. - one month sellers. Hematite was quo 
at 64s. cash buyers and 64s. 64. one month sellers. At 
the afternoon session the tone was still dull, and the 
dealings were only some 1500 tons. Cleveland warrants 
changed hands at 50s. 14d. one month and 50s, 74d. three 
months, and the closing quotations were 493. 114d. cash 
and 503. 24d. one month sellers. Some hematite was 
done at 64s, 3d. three months, and the closing prices were 
easier at 633. 9d. cash buyers and 643, 3d. cash sellers. 
On Tuesday morning a lifeless condition prevailed, and 
the dealings consisted of 1000 tons of Cleveland warrants 
at 49s. 10d. cash and 50s. 1d. one month. The closing 
quotations were firmer at 50s. cash and 503. 24d 
one month sellers, and the settlement prices were :— 
Scotch, 56s ; Cleveland, 50s. ; hematite, 64s. ; and Stan- 
dard foundry iron, 493. 104d. The afternoon session was 
almost a repetition of the morning one, and 1500 tons of 
Cleveland warrants were dealt in at 493. 104d. and 495. 10d. 
cash, and 50s. 14d. one month. The close was easier, 
with buyers at 49s. 10d. cash, and 50s. 1d. one month, 
while sellers quoted 1d. more in each instance. When 
business opened this (Wednesday) morning, the condition 
of the market was unaltered, but the tone was steady. 
The dealings amounted to about 3000 tons of Cleveland 
warrants at 493. 104d. cash, 503. 1d. twenty-six days, 
50s. 2d. one month, and 50s. 6d. three months. At the 


close the prices were firm at 49s. 11d. cash, and 50s. 2d. 
one month sellers. In the afternoon the market was 
very and: the total turnover was again only 


$000" 

some tons of Cleveland warrants at 493. 10d. 
cash, and 503. 14d. one month. These prices were 4d. 
lower than in the forenoon, but the close was the same, 
with sellers at 493. 1ld. cash and 503. 2d. one month. 
Hematite was unquoted. The market quotations for 
makers’ (No. 1) iron are :—Clyde, 64s. 64.; Calder and 
Gartsherrie, 653. ; Summerlee, 66s. 6d. ; Langloan, 69s. ; 


and Coltness, 72s. (all shipped at Gl w); Glengarnock 
(ship at Ardrossan), 65s. ; Shotts chipped at Leith), 
653. 6d. ; and Carron (shipped at Grangemouth), 67s. 


Sulphate of Ammonia—Sulphate of ammonia is not in 
very great seqees at present, and it is stated that the 
consumption of this article has with difficulty kept pace 
with the expanding production. The market was slow 
to-day, and the current pe is no better than 11/. 17s. 6d. 

r ton Glasgow or Leith. The amount shipped last week 

rom Leith Harbour was 1400 tons. 


Scotch Steel Trade.—The tone prevailing in the Scotch 
steel trade is practically unchanged, and there is an evi- 
dent slowness in general wae. The scarcity of fresh 
shipbuilding contracts is being felt by steel-makers, as the 
booking of orders for ship-plates has not been very heavy 
for some time. There are prospects, however, of several 
first-class merchant steamers, and it would seem that the 
Clyde is likely to be favoured with some of the orders. 
Makers report that the work on hand will keep the plate- 
mills running for some months yet. The demand for 
structural material for export still continues good, and 
the steadiness with which inquiries are arriving in this 
market is very satisfactory. Prices remain unaltered. 
working arrangement has been come to between the local 
and the North of England makers re the selling prices of 
angles, &c. The holiday season is now almost on us, and 
work promised before the stoppage is being pushed ahead 
with all speed. 

Shipbuilding.—The month of June, 1906, will long be 
remembsrei in Clyde shipbuilding circles for the enor- 
mous tonnage of the launches, the total heing 124,544 tons. 
That total creates a record, andis very much greater 
than the figures for any previousmonth. Of course, the 
great increase is accounted for by the coincidence that 
the Ounard liner Lusitania and battleship 
Agamemnon both happened to be ready for launching 
during the same month. Without these two monsters, 
however, the other thirty-four vessels make the: very 
respectable a ate of 75,544 tons. For the six months 
which have just ended the total stands at 336,258 to 
whereas the previous best was 1902, when the to 
for the first six months of that 
tons. The new contracts placed with 
during the past month were certainly not excessive, and 
the launching of the above-mentioned thirty-six vessels 
shows that the recent boom is steadily being worked off, 


A | off, and it is ho 


a was 236,009 
yde shipbuilders | been 





There have been many rumours lately of the placing of 
new orders, but these cannot be considered until proof 
is forthcoming. The cost of material is still very high, 
and that may, or, perhaps, has, a deterrent effect with 

to new contracts. Freights continue to rule very 
low, and if only animprovement would take place in that 
direction, then the outlook might be very much brighter 
for shipbuilders than it is at the moment. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Technical Education in Sheffield.—Sir William White, 
late Chief of the Naval Construction Deggremaent, was 
present at the Forfeit Feast given by the ter Cutler, 
and in gem a toast said, he had known a good deal 
of Sheffield during the past thirty years, and he had 
always been impressed with the ready assistance given b: 
the municipality to the cause of education, Well 
acquainted as he was with the technical education of this 
and other countries, he could say now, as he had said 
before, that he had never known a school more admirably 
adapted to the work which it was intended to do than 
was the Sheffield Technical School. 


Messrs. John Brown and Co.—Mr. J. D. Ellis had not 
sufficiently recovered from his recent illness to be able to 
reside at the annual meeting of the shareholders of 
essrs. John Brown and Co., and the position was occu- 
pied by Sir Charles McLaren, M.P. He said the hopes 


ted | expressed at their last meeting that trade had begun to 


improve had to a certain extent been realised ; but in the 
metallurgical trades, while raw material was much higher 
and wages had gone up, the price of the finished material 
had not advanced in proportion. Still, there had been 
regular work, and as the prices had not been unduly 
pushed up, trade had remained fairly steady, and at pre- 
sent there was no prospect of things going back. With 
regard to the al trade, he was not able to give a 
favourable report, although, now that the coal tax had 
been removed, coal-owners felt there was a better chance 
of making money. The company in their shipbuilding 


- | department had achieved remarkable successes with the 


new Cunarders, the Carmania and Lusitania, and they were 
now in a position to equip battleships and cruisers with 
the heaviest type of guns. Captain Tresidder alluded to 
the company’s venture at Coventry, and said they were 
employing there now about 3000 men, above nine-tenths 
of whom were producers. They were about to build a 
new dock on the Clyde, and had secured a range for 
proving big guns, shells, and armour-plate ; and it would, 
with possibly one exception, be the finest heavy-gun range 
in the world. They had an uninterrupted range of fire of 


20,000 yards—over 11 miles. What the ultimate range | 635 


of the modern 12-in. gun would be no one knew, but he 
knew he should want to protect himself with an armour- 

late if he was anywhere within 25 miles of it. A divi- 
Sond at the rate of 10 per cent. was declared. Mr. C. 
Ellis, Colonel Davies, and Mr, B. A. Firth were re-elected 
directors of the company. 


The Iron and Steel Trades.—The local firms engaged in 
the manufacture of points, crossings, and similar tramway 
and railway accessories are just now extremely busy, 
some departments running night and day. A very con- 
siderable portion of the work is for the London County 
Council, but there are large orders on hand from Canada, 
India, and Russia. There is no falling off in the demand 
for bright rolled steel, and some places have orders on 
hand which will keep them fully employed for some time. 
A ee deal of the steel is — for cycles, motors, 
and electrical machinery. ufacturers of crushing 
machinery have more orders on their books now from 
South Africa than for some considerable time. Busi- 
ness with the mining districts has considerably im- 

roved, but it is not yet equal to what was expected. 

t is a somewhat remarkable fact that file-manufacturers 
who use only the best crucible steel, and cut the files by 
hand, are well off for work. A at many of the files 
are going to Russia, and others to South America. 


The Coal and Coke Trades.—There has been little or 
no change in the coal trade during the week. The sales 
of house fuel are still tapering off, and some of the pits 
are not working more than two daysa week. The re- 
stricted output is seriously affecting the su ne of small 
coal, quotations for which are very firm. e steam-coal 
collieries are running full time, and the outlook is 

ed as encouraging. There are inquiries for supplies 
at the end of the year, after the coal tax has been taken 
that the relief will bring back a 
deal of the trade that formerly came to thisdistrict. The 
railway ge yes are taking full supplies, but less is 
ing into the gas works. nufacturers of coke are 
eeping busy. 





The tate Mr. Avaust WALDNER.—We have to an- 
nounce the death of Mr. August Waldner, engineer, 
which took place at Cannes on June 29, Mr. Waldner 
nae through great suffering before the end came. 

e was 62 years of age, and was for some time editor of 
the Schwettzerischen Bauzeitung. 





_ Tur Arcyti Company’s New Moror Works. — The 
importance of the Motor-Car Industry, and the rapid 
strides it has made during the last few years, are ex- 
emplified by the increase in the number of large works 
which are devoted entirely to the construction of a form 


of vehicle which, ten peste ago, may be said to have been | registered 


unknown. One of the most recent of these works has 


built by Argylls Limited, at Alexandria, near 
eager, and constitutes a typical modern establishment 
for the manufacture of high-class motor-cars. 

were opened on June 26, 


works 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on Change, and only a small amount 
of business was transicted. Such is generally the state of 
affairs about this time of year, and there is not much 
likelihood of any business until next month, when a good 
sound autumn demand is looked for. No, 3 g.m.b. 
Cleveland pig was 50s. 3d. f.0.b. Sales were recorded at 
that price, and by the close of the market merchants were 
ready enough to sell at that figure. Several of the leading 

roducers, however, held out for a rather higher price. 

0. 1 was 51s. 9d.; No. 4 foundry, 49s. 6d.; ery orge, 
483. 6d.; mottled, 483. 3d.; and white, 47s. 9d. East 
Coast hematite Pig was rather quiet, on the basis of 
652. 9d. for early delivery of mixed numbers, and the 
competition of West Coast makers was said to be felt 
a good deal. Spanish ore was somewhat easy. Buyers 
were few, having satisfied their requirements for the pre- 
sent, and, on the other hand, sellers had little to offer. 
Wit! ag tag A business passing, quotations were not 
easy to fix. ubio (50 per cent. quality) was about 
193. 6d. ex-ship Tees. Freights, Bilbao to the Tees, were 
said to be rather stronger. To-day, quotations were un- 
changed. 

Manufactured Iron and Steel.—In manufactured iron 
and steel quotations are stationary. Some departments 
are getting well through their contracts, and new orders 
are none too plentiful. In other branches, however, 
there is plenty of work. As was — the angle 
manufacturers have arranged their combination so that 
North of England and Scotch manufacturers do not com- 
pete with each other in their own districts. The same 
arrangement is in vogue with the plate-makers. Quota- 
tions stand :—Common iron bars, iron ship-plates, and 
iron ship-angles, each 7/. 53.; best bars, 77. 15s.; iron 
ship-rivets, 7/. 17s. 6d.; steel hars and steel ship-plates, 
each 7/.; steel ship-angles, 6/. 12s. 6d.; steel Sane epee 
8/.; steel joists, 6/. 7s, 6d.; steel sheets (singles), 8/.; and 
steel sheets — 82. 5s.—all less the customary 24 

r cent. discount. Cast-iron railway chairs are 3/. 15s.; 

eavy sections of steel rails, 6/. 7s. 6d.; and steel railway 
sleepers, 6/. 173. 6d.—all net cash at works. 


Shipments of Iron and Steel.—Iron and steel shipments 
from this port last month were excellent, totalling 173,769 
tons; and, considering the — in June, they are 

uite equal to the unpreceden shipments for May. 

hipments, so far this year, are a record, being 696,285 
tons, the previous best for a corresponding period being 
those for the first six months of 1903, which reached 
. tons. Last month’s clearances were composed of 
129,877 tons of pig iron, of which 97,161 tons went 
abroad and 32,716 tons coastwise ; 17,079 tons of manu- 
factured iron, of which 10,439 tons went abroad and 
6640 tons coastwise ; and 26,813 tons of steel, of which 
19,827 tons went abroad and 6985 tons coastwise. Holland, 
with 26,382 tons, was the largest importer of pig iron, 
Germany coming next with 23,882 tons, Scotland third, 
with 23,847 tons, and Italy fourth, with 14,162 tons. A 
— deal of the pig sent to Holland, however, was for 

ermany. As usual, India took the most of both manu- 
factured iron and steel, receiving 7909 tons of the former 
and 9174 tons of the latter. 


Coal and Coke—The fuel trade ga very little. 
Owing to the warm weather, household coal is hardly 
inquired after at all, but other kinds are in good request. 
Bunker coal is selling well at 93. to 9s. 14d. f.o.b. Manu- 
facturing coal is steady and coking coal is strong. Coke 
is in good request both for shipment and for home use. 
Export coke is quoted 17s. 6d.. and upwards f.o.b. 
a qualities of blast-furnace coke are 17s. delivered 
ere. 








TRAMS OVER THK Liitues.—On Wednesday last the 
vexed question of running trams over Blackfriars and 
Westminster Bridges was settled by the passage through 
the Lords Committee of the Bills Sem respectively 
by the London County Council and the City Corporation. 
A double track will be laid across Westminster Brid 
close to the down-stream curb, and will run along the 
Embankment on the river side. Blackfriars Bridge is to 
be widened by 30 ft., the City Corporation undertaking 
the work, and the tramways will be laid down on the new 
portion. The entire cost of the scheme will be well over 
nu eaotee of a million sterling, and much more has 
pro bly been already spent in parliamentary fees and 
egal costs. The two Bills now only await a third reading 
and the Royal assent. 





Fortucomine Trenpers.—According to the Board of 
Trade Journal, the Egyptian Journal Offciel of June 18 

ublishes the following announcements :—The Sudan 

vernment Railways require quotations for stores. 
Address Agent, Sudan Government Railways, 4, Cleo- 

tra-street, Alexandria.—The’' Commercial Intelligence 

ranch of the Board of Trade have received from 
H.M. Consul-General at Antw a copy of a speci- 
fication issued by the municipal authorities of that 
port, calling for tenders for the supply of material and 
the construction of four railway bridges to be erected on 
the fortifications surrounding the new Bassins Interca- 
laires at Antwerp. The cost of the work is estimated at 
8920/., and a deposit of 400/. is required to qualify rm | 
tender submitted. Tenders should be sent in seal 

i envelopes, ressed ‘‘ A Monsieur le Bourg- 

mestré en l’Hotel de Ville d’Anvers,” and should reac! 
the Hotel de Ville on August 2. A copy of the speci- 
fication. may be seen at the offices of the Commercial 
Intelligence Branch of the Board of Trade, 73, Basing- 
hall-street, London, E.C, > 











-on Monday at the annual meeting of the Tredegar Iron 


‘light rails for colliery purposes, &c. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.— Quotations for large steam coal have remained 
nominally unaltered, but concessions have not been in- 
frequent. The best large steam coal has m making 
15s. 9d. to 163. per ton, while secondary qualities have 
ranged from 143. 3d. to 15s. 6d. per ton. House coal 
has shown some depression ; the best ordinary qualities 
have been ee at 14s. to 14s. 6d. per ton, while 
secondary descriptions have 4 from lls. to 13s. 

ton. No. 3 Rhondda large has made 15s. per ton. 
Foundry coke has brought 193. to 193. 6d. per ton, and 
furnace ditto 17s. to 17s. 6d. per ton. As regards iron 
ore, Rubio has been quoted at 18s. 9d. to 19s. per ton, 
and Almeria at 18s. 9d. per ton, upon a basis of 50 per 
cent. of iron, and c including freight, insurance, 
&c., to Cardiff or Newport. 


Manchester and Milford Ruilway.—On Monday, the 
Great Western Railway Dengeny took over the working 
and management of the Manchester and Milford Railway, 
which runs between Pencader and Aberystwyth, a dis- 
tance of about 49 miles. For many years the line has 
been under the administration of the Court of Chancery, 
and a few months since the Great Western Company 
obtained a lease of it. It was opened for passenger 
traffic in 1866. The engine-driver and guard of the first 
passenger train on the line also brought the last passenger 
train into Aberystwyth on Saturday night. They are 
Richard Jones and Edward Edwards respectively, and 
both have been employed on the line for the whole of the 
intervening pericd. 


The Swansea Valley.—The steel trade has been active. 
Orders for bars are pressing, and the chief rolling mills 
have been kept fully employed. The tin-plate trade has 
been depressed, and seven mills have been idle in the 
neighbourhood of Morriston. 


Swansea New Dock.—An embankment enclosing ‘the 
proposed new dock at Swansea having now been com- 
pleted, the exclusion of the tide has enabled the autho- 
rities to test it, and it has been found water-tight. The 
tide has been excluded, and the water on the site itself 
is gradually draining away, enabling the work of excava- 
tion to be commenced. 


Tredegar Iron and Coal.—Sir C. McLaren, presiding 


and Coal Company, Limited, said that during the past 
year the output of the company’s collieries had amounted 
to 1,598,000 tons, as compared with 1,421,000 tons in the 
previous twelve months, while the coke production had 
risen from 57,000 tons to 73,000 tons. The company 
owned four collieries—three were old pits, but one, the 
McLaren, on the Glamorganshire side of the Rhymney 
Valley, was the pit from which they obtained their 
highest-priced om They were acquiring another coal- 
field, from which they expected good results. Towards 
the cost of this they had already set aside 50,000/., and 
they would be able to provide the full cost of 300,000/. 
out of their working resources, with, perhaps, the issue of 


a few debentures. The profits of the past year amounted Eas 


to 89,703/., as compared with 74,0007. in 1904. 


Dowlais.—The demand for heavy section steel rails has 
shown no falling off, and the output of the Goat Mill, 
which has been running full time, has been large. The 
bulk of the rails made have been turned out for the 
Indian State lines and the Buenos Ayres and Pacific 
Railway. The Big Mill has been making fish-plates, 





INTERNATIONAL MINING CONFERENCE.—At the recent 
International Colliery Exhibition, held in the Royal 
Agricultural Hall, Islington, it was resolved to hold, in 
connection with the Exhibition of 1908, an International 
Mining Conference. The offices of the Conference are 
30 and 31, Furnival-street, Holborn, E.C., and all com- 
munications should be addressed to the secretary. 





Tue Royat Sanitary Institute.—In the July number 
of the Journal of the Sanitary Institute is given an 
account of the chief features of interest in the city of 
Bristol, where the Twenty-third Congress of the Institute 
is to be held from July 9 to 14. The article is illustrated 
with reproductions from photographs.. The con will 
be held under the su mage of’ the Right Hon. Sir 
Edward Fry, P.C., D.C.L., LL.D., ¥.R 8. 








Tue Kinc’s Brmrapay Honours.—Amongast the ap- 
pointments which the King has been pleased to make 
on the occasion of his vy oe birthday are the follow- 
ing:—Peer—The Right Hon. W. J. Pirrie, chairman of 
Messrs. Harland and Wolff, shipbuilders, Belfast. 
Privy Councillors—Sir James Kitson, Bart., M.P., Leeds ; 
Sir 5. T. Brunner, Bart., M.P., of Brunner, 
Mond, and Co., Limited. New Baronets—John Wilson, 
Airdrie, N.B. New Knights—W. R. Copland, M. Inst. 
C.E., Glasgow, to be an Ordinary Member of the 
Civil Division of the Second Class, ora Knights Grand 
Cross. Thomas, Baron Brassey, K.C.B., tobe a Knight 
Commander of the Bath ; Colonel Edward Raban, C.B., 
Royal Engineers. To be ann: Engineer Rear- 
Admiral Henry John Oram. o be a K.C.M.G.— 
William Matthews, ., C.M.G.. a Vice-President of 
the Tustitution of Civil Engineers, for services in connec- 





tion with harbour works in certain colonies. To be 
Knight Commander of the Victorian Order—G. C. V. 
Holmes, C.V.O., C.B., chairman of the Board of Public 
Works, Ireland, and formerly Secretary of the Institution | 
of Naval Architects. © | 


MISCELLANEA. 


AccorpINnG to the Railroad Gaztte various syndicates, 
native and foreign, have sought for a concession for a 
railway over the caravan route from Peking North-West 
to the gate in the Great Wall at Kalgan, on the most 
direct route to Irkutsk, over which from time immemorial 
**Caravan tea” has been carried to Siberia and Russia. 
All these overtures have, however, been rejected by the 
Chinese Government, who declare that they will build 
this railway themselves. 


The fifteenth annual general meeting of the Association 
of Private Owners of Railway Rolling-Stock was held at 
the Midland Grand Hotel, don, on Friday, the 29th 
ult., under the presidency of Mr. F, Parker Rhodes, the 
chairman of the association. Mr. Rhodes moved, and 
Mr. G. C. Locket (deputy chairman) seconded, the adop- 
tion of the report and balance-sheet, and this was carried 
unanimously, the balance-sheet showing a continuously 
increasing reserve fund. A discussion followed on one or 
two points of interest dealt with in the committee’s 
report for the past year, the retiring members of the 
committee were lected, and the proceedings closed 
with a cordial vote of thanks to the chairman. 


At a sitting of the Canals end Waterways Commission 
on Tuesday, the 26th ult., evidence was given by Mr. 
Arthur Currer-Briggs, managing director of some col- 
lieries near Normanton, on behalf of the West Yorkshire 
Coal- Owners’ Association. He stated that from his 
collieries the rates for coal to places on the Leeds and 
Liverpool Canal were, if anything, rather higher than 
railway rates, and it was only in cases where works were 
situated on the canal, with no direct railway communica- 
tion, that the canal was utilised for carrying coal. On 
the Aire and Calder Navigation rates were reasonable, 
and kept the railway rates low. The German canal 
system was described by another witness. 


An example of excellent a | is recorded by the 
New York Engineering Record. The work was done 
between Grafton and Chicago, Ill, in connection with 
the survey of a 14-ft. waterway between Chicago and 
St. Louis, a distance of about 334 miles. It is stated 


that the — error of the whole line is 13,55 milli- | i 


metres... In the equalisation of the fore and back sights 
great care was exercised, as well as in keeping the bubble 
centred while reading the rod. An original and a 
check reading were always taken on the back rod, 
one immediately before and one immediately after the 
reading on the fore rod, and their mean was used in 
their final reduction. The level was protected from the 
sun by one large umbrella, while another, held by a steel 
rod stuck in the ground, kept off the wind. It is need- 
less to point out that in a survey of such a length a 
and unremitting care is needed to keep the accumulated 
error within about half an inch. 


. The Board of Trade Journal contains the following 
notices of railway construction :—H.M. Minister at 
Monte Video (Mr. W. —~ reports that it has been 
authoritatively announced that the Uruguay Great 
tern Railway will be prolonged from its present ter- 
minus—La Sierra—to San Carlos, in the Department of 
Maldonado, a distance of about 30 miles. In the south- 
eastern part of Uruguay the country is ru and 
broken, and the construction of the line will expen- 
sive, costing 70007. per kilometre. A despatch has bé 
received at the Foreign Office from H.M. Embassy 
at St. Petersburg, reporting a recent announcement in 
the Novo Vremya to the effect that a plan is now being 
worked out for uniting the Finnish railways with the 
main Russian railway system. Itis noted that thescheme 
involves the building of a railway bridge over the River 
Neva. H.M. Consular Agent at Quilimane, Mr. A. Frei, 
reports that the construction of a railway to British 
Central Africa is stated on good authority to have been 
approved by the Portuguese Government, ahd that con- 
struction will probably be commenced within the next 
year. Such a railway would, says Mr. Frei, . entirely 
alter the present financial outlook, lend an impetus to 
local trade, and open up the vast hinterland beyond, 
which is rich in minerals and agricultural uce, and 
only awaits the advent of a railway to develop rich 
natural resources. a 


re - - 
Conrracts.—The South Metropolitan Gas Company 
have placed a contract for a complete ammonium sulphate 
handling plant with the Chain-Belt Engineering Com- 
pear, Der ag are also erecting a coal-handling plant 
‘or Grays Company, and two refuse-conveyors for 
the Southwark Borough Council.—The order for. the 
whole of the millwright work in connection with the 
new mill now in course of erection for the Crest Ring 
Mill Company, Limited, Castleton, near Manchester, 
has been with Messrs. David Bridge and Co., 
engineers, Castleton. — Messrs. Willans and Bobinson, 
Limited, Rugby, have received an order from the 
Salford Corporation for a 1000-kilowatt Willans- 
turbine, coupled to a direct-current dynamo of Brown- 
Boveri manufacture.—Messss. C. and A. Musker (1901), 
Limited, Liverpool, have received an order from Sir 
A. B. Kennedy for the electric overhead travelling crane 
for the Eccleston-place sub-station of the Westminster 
Electric Supply Corporation, and also for the hydraulic 
capstans for the South-Eastern and Chatham Railway ; 
the hydraulic cranes for Nicholson’s Wharves, Limited, 
and for the electric wharf crane for Owen’s European 
Bottle-Machine Company, Limited. — The tinuous 


| Rail-Joint Company of Great Britain, Limited, have 


just received orders from the India Office for a large 
uantity of their patent continuous rail-joints (350 tons) 
ie the Indian State railways. 





LAUNCHES AND TRIAL TRIPS. 


THERE was launched on Wednesday, the 27th ult., from 
the Cartsburn Dockyard of Scotts’ Shipbuilding and 
Engineering Company, Limited, a twin-screw steamer of 
about 8000 tons gross. This vessel has been built to the 
order of Messrs. Donaldson Brothers, Limited, Glasgow 
being intended for their trade between the Clyde an 
Canadian Fwy and is of the following dimensions :— 
Length, ft.; breadth, 53 ft. ; depth to shelter deck, 
40 ft. The cargo holds are five in number, and provide 
stowage for 9000 tons of deadweight cargo. The vessel 
is fitted with twin-screw triple-expansion engines. The 
cylinder diameters are :— High-pressure, 26 in. ; medium- 
pressure, 42 in. ; and low-pressure, 70 in., with a pis- 
ton-stroke of 4 ft. All the machinery has been con 
structed to the Board of Trade and Lloyd’s requirements. 


Oa Wednesday, the 27th ult., there was launched from 
the thipbuilding-yard of Messrs. David and William 
Henderson and Co., Limited, Partick, Glasgow, a steel 
screw steamer, the Arrino, of the following dimensions :— 
Length between perpendiculars, 392 ft. ; dth, 50 {t, ; 
depth moulded, 29 ft. 2 in., which has been constructed to 
the order of the Australian Steam Shipping Compan 
(Messrs. Trinder, Anderson, and Co., he may me sam | 
The vessel will have a gross tonnage of about 4400 t 
and has been specially designed to suit the owners 
Australian trade. The machinery, which has been con- 
structed by Messrs. Henderson, consists of a set of triple- 
expansion engines, having cylinders of 26 in., 44-in., and 
73 in. diameter, with a stroke of 48 in., and three single- 
—_ boilers, working at a pressure of 200 lb. per square 
inch. 








On Thursday, the 28th ult., the steel screw-steamer 
Thistlemor, built by Messrs. Craig, Taylor, and Co., 
Limited, Stockton-on-Tees, to the order of the Albyn 
Line, Limited (Messrs. Allan, Black, and Uo., Sunder- 
land, managers), was taken to sea for her trial trip, 
which proved highly satisfactory. The vessel is of the 
following dimensions, viz. :—360 ft. by 51 ft. by 28 ft. 
aah, moulded. She is built of steel, to the highest class 
in Lloyd’s, under special meow. Her engines have been 
constructed by Messrs. John Dickinson and Sons, Limi- 
ted, Sunderland, the cylinders or | 244 in,, 41 in., and 
67 in. in diameter, with a stroke of 45in. There are two 
large steel boilers working at a ure of 180 Ib., and 
over a course of 17} milesa speed of 12 knots was main- 
tained. After the trial trip the vessel proceeded to Tyne 
‘e to load for Genoa, under command of Captain 

. Yeo. 


On Friday, the 29th ult., the coastal destroyer Gadfly, 
built by Messrs. John I. Thornycroft and Co., Limited 
of Chiswick, made a satisfactory Pay nm contractors 
trial on the measured mile at the Maplin. This is the 
first of the twelve boats of this new type to make a steam 
trial, and although the weather was very unfavourable, 
wind and sea bot being high, aspeed of 26.05 knots (the 
contract speed being 26 knots) was obtained, with a load 
on board rather in excess of that which she will have i 
the middle of the eight hours’ official trial. The vessel is 
fitted with Parsons’ turbines and oil-fuel apparatus, and 
considerable interest therefore attaches to the trial, 





CompressrD-Aik Brakes ror E:xecrric TRamways.— 
In our article on the Highgate tramway accident, 
which appeared on page | of our last volume, we 
omitted to make any mention of air-brakes, which have, 
of course, been — tosome cars. On ordinary railways 
and on electric railways air-brakes have been adopted, an 
do not seem likely to be displaced by any other form. 
On electric tramways, however, they do not appear on 
the whole to have found favour. The reason for this 
seems to lie in the fact that they have been made 
emergency brakes, instead of service brakes. But pro- 
bably the chief reason is that hitherto these brakes 
have been made to act on the wheels, like the ordinary 
hand-brake in common use. At mt some form of 
electric or magnetic-brake is provided for use in case of 
emergency, but for this very reason a brake of this kind 
is often forgotten till too late, or, when wanted, fails to 
act, owing to the fact that the wheels are locked by the 
hand-brake. An air-brake acting on the wheels may, of 
course, skid the latter, and do so even quicker than a 
hand-brake. It is not essential, however, that the air- 
brake should be applied to the wheels, for it can act 
directly on the track, and can be used either as 
&@ service or an em y brake. A compressed-air 
brake of this kind is now supplied by Messrs. 
Estler Brothers, 25, Laurence Pountney-lane, Cannon- 
street, E.C., and is known as the Hewitt and Rhodes 
patent pneumatic trach-brake. A special chain-driven 
compressor is used with it. The compressor is driven 
from the axle, off a smali wheel specially adapted to 
allow of its being fitted in the small-space available. 
If a compressor on the car is considered objectionable, 
what is known as the “‘s' system ” may be adopted, 
which consists in the production of compressed air in bulk 
and its distribution to cara having suitable storage reser- 
voirs. The brake is fixed to the truck, and is applied 
to the rails between the wheels. Some tests were recently 
carried out with this brake on the Stockport tramways. 
They consisted in some very severe trials on steep hi 
and proved so satisfactory that the brake has been fit’ 
to the cara of the system, since which time there have 
been no accidents due to faulty or i t brake-power, 
The objections to the use of compressed-air brakes appear 
- pore been removed by the advent of this slipper- 

ake. 
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THE ACCIDENT ON THE LONDON AND SOUTH-WESTERN 
‘ RAILWAY AT SALISBURY. 


(For Description, see Page 19.) 

















Fie. 1. Fig. 2. 
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THE COMMAND OF THE SEA. 
THE naval manceuvres have not quite succeeded 
in determining: the full extent of the damage that 
may be done by an enemy with a fleet which, 
although not numerically strong, is composed of 
many satisfactory units, with’ a large number of 

werful and fast commerce-destroyers. One week 
is too short a period for a conclusive test, and thus 
the ‘“‘enemy,” while they did a fair amount of 
damage to our commerce, were forced to relinquish 
their, attack on our merchant ships. They, how- 
ever, escaped by reason of superior speed, and 
got into a position to play such havoc with our 
coast. towns as would have involved at least incon- 
venience, if not panic. That the ‘‘ enemy” would 
soon have been defeated, or placed beyond the pos- 
sibility of doing mischief, is undoubted ; so far the 
command of the sea would not ——— have been 
affected. A point once more conclusively proved is 
that to be effective, even in the destruction of com- 
merce, command of the sea is essential. 

Although disconnected, and in some cases biased, 
the narratives given by newspaper correspondents 
enable one to construct a sufficiently complete, 
although somewhat cursory, review of the week’s 
warfare to justify.one or two general deductions. 
Admiral Sir Arthur Wilson was in command of the 
British, or defending force, and hada powerful fleet, 
including twenty battleships of the Channel and 
Mediterranean Fleets, and several cruiser squadrons. 
He decided to.send the merchant ships across the 
war zone under a modified convoy system. The 
steamers were sent in groups along one of three 
routes between Gibraltar and Falmouth or Milford 
Haven. These groups, however, were not accom- 
panied by warships, but were instructed to dis- 
perse if they met the ‘‘enemy.” The reutes north- 
wards and southwards converged at a point off Ca 
Finisterre, and this became a pivot of defence. The 
sections of the defending fleet in home waters and 
at Gibraltar moved southwards and northwards 
respectively, each with a screen of considerable 
diameter formed of scouts and cruisers. In this 
reconnaissance work the scouts seem to have done 
well, each supported by an armoured cruiser astern ; 
but wireless telegraphy was still more effective. 

The ‘‘enemy,” under the command of Admiral 
Sir William May, proceeded from Berehaven, his 
nine battleships ma “> detour westward to mis- 
lead possible spies on the headlands, but ultimately 
going to a rendezvous off Cape St. Vincent, there 
to meet the fast cruisers. The idea was to form 
here three main lines, stretching east and west, with 
30 miles between the ships in each line ; the nine 
battleships formed the mid line, with a line of 
cruisers 120 miles northwards, and another a cor- 
responding distance southwards. Thus a great net 
was stretched across the line of traffic; while on 
the approach of danger there could be concentration 
by wireless telegraphic orders. This ingenious 
scheme deserved a better success than that attained, 
for no sooner had the net been cast than the British 
fleet from Gibraltar, under Lord Charles Beresford, 
moving northward, got the battleships Royal Oak 
and Victorious into trouble, and they had to make 
good their escape separately, and were later—on 
the 27th ult.—with some cruisers, put out of action 
by Admiral Wilson’s south-bound squadron. Lord 
Charles Beresford did not seem then to press his 
advantage; but Admiral Wilson, coming from the 
north, broke through the screen from the other 
side, and the Majestic and the cruiser Niobe met 
the fate of the two other ships. The Magnificent 
—the fourth of the ‘‘enemy’s” slow battle- 
ships—was likely to be a drag on the battleship 
fleet, and was directed to take to the Atlantic and 
make for safety as best she could. The remaining 


, | vessels—five battleships of the King Edward VII. 


class—were left ; and we have here a strong case 


25| established in favour of speed being the dominant 


factor in aiming at homogeneity of squadrons. 


30| Admiral May, with his five battleships, escaped 


on the 28th ult., with Admiral Wilson’s squadron 
in hot pursuit, but with a deficiency in speed. 

The ‘‘enemy’s” cruisers forming the southern 
border of the net soon got into trouble on the 
29th ult. with Admiral Wilson’s first cruiser 
squadron, and perhaps the most interesting engage- 
ment of the manceuvres was fought off St. Vincent. 





The British force was slightly deficient, having two 
cruisers of the Edgar class, deficient in ont un- 
rotected, and with guns of relatively short range. 
e details of the fight are meagre: the result 
was not decisive. On the British side the two 
Edgar cruisers and the Antrim and the Devonshire 
—two of our last completed cruisers—were put out 
of action, while the enemy lost the Berwick and 
the Amethyst—the latter a third-class cruiser. All 
> however, were badly ‘‘ mauled,” and practi- 
cally hors de combat. ‘ Two interesting points are— 
that much of the fighting was done at 6000 yards 
range, so that the great number of 6-in. guns on 
board would be ineffective, and that during the 
two hours’ fight the ships were manceuvred at 
21 knots. The enemy’s cruisers later fell in with 
Lord Charles Beresford’s squadron, and suffered 
badly, the flagship of Admiral Prince Louis of 
Battenberg, the Drake, being captured. Thus it can 
scarcely be said that the ‘‘ enemy ” seriously chal- 
lenged ‘‘ our command of the sea.” A slightly longer 
war period would have run him off the waters. 

The details are incomplete, and there are many 
points for the = to settle, but there are suffi- 
cient facts available to justify one or two reflections. 
The first point of importance is the enforcement 
once more of the vital necessity of an adequate 
fleet. The lesson taught by Admiral May’s escape, 
even although it was only temporary, comes at an 
opportune time, and we hope will awaken the 

overnment to a full sense of their responsibility 
in, at least, maintaining the rate of naval construc:- 
tion laid down as necessary by their predecessors: 
The successful evasion by the ‘“‘enemy” of our 
superior force shows that it is of the greatest im- 

rtance that the nation should have implicit con- 
dence inthe Navy, and in the earnestness of the 
Admiralty in safeguarding the interests of the 
country by retaining command of the sea. The one 
thing to be avoided is panic, especially with a fleet 
like Admiral May’s practically running amok, even 
although chased by an immensely superior force: 
Such a fleet could never win a battle, and ulti« 
mately must fail ; but the paralysing effect of panic, 
nurtured by laxity at the Admiralty or uncertaint; 
as to naval strength, would involve a serious chec 
upon our commerce. On the other hand, were 
public opinion fully convinced that no considera- 
tion whatever could influence the Admiralty or 
the Government in continuously pursuing with 
vigilance and liberality the maintenance of our sea 
power, then the tendency to panic would be 
counteracted. It cannot be said that the Govern- 
ment are now developing a universal confidence 
when entertaining, even for a moment, the reduc- 
tion of a programme of construction considered 
irreducible only a few months ago. 

he manceuvres, although they have not greatly 

added to our knowledge of tactics, have again 
established the importance of speed. Admiral 
May, with a fleet weak in numbers but strong in 
the gun-power and speed of the individual units, 
represented our probable enemy, who, because of 
weakness, will adopt the guerre de cowrse, and will 
avoid the ‘‘ grand battle” which Captain Mahan has 
insisted upon as the ultimate aim of the Power seek- 
ing to maintain command of the sea. Sir William May 
“sompeer rather to tempt his opponent to divide his 
orce, and thus defer a decisive action. Admiral 
Wilson, commandant of ‘the British Fleet, resisted 
all these temptations ; but Admiral May claims to 
have outwitted the British Fleet by reason of his 
superior s , and came up the English Channel 
with the British Fleet to the-rear. It is still in 
doubt whether the war zone included the eastern 
part of the English Channel and North Sea, and 
whether Admiral Wilson did not therefore re- 
linquish the chase. But there is no question of 
the ‘‘enemy’s” superior speed, and thus we must 
contemplate—among possible contingencies—a re- 
petition in actual warfare of Admiral May’s sig- 
nalled demand to the British Government for 
indemnity, and his threat to cause damage to 
British coast towns. This could not influence the 
final result of the war, but it would be awkward. 
The enemy, after doing damage and creating more 
or less of a panic, might escape to his own ports; 
but there he could be finally contained aie cease 
from troubling. 

Admiral May achieved much, and this success 
he readily admitted was due to the engineer officers 
in the Fleet. But for the superior speed of his 
ships, he could not possibly lave escaped from 
Admiral Wilson’s superior force. This speed was 
not only a result of satisfactory prescience on the 
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part of those responsible for the design of the 
ships, but was in a large measure a consequence of 
the vigilance and skill of the engineer officers in 
eharge. It is therefore peculiarly appropriate that 
Admiral May, a former Controller of the Navy, 
should have been included for a K.C.B. in the list 
of recipients of Birthday Honours, and that Engi- 
neer-Admiral Oram, the Deputy Engineer-in-Chief 
of the Navy, should receive a C.B., the latter an 
acceptable honour to the whole engineering branch. 

The water-tube boiler has in the manceuvres 
once again justified its selection; its use con- 
tributed to the increase in speeds. The adoption 
of higher steam pressures has had an influence 
to the same end. Satisfactory mechanism for the 
efficient consumption of liquid fuel, the result of long 
and patient research by the engineering branch, 
gave a slight increment to the speed, otherwise not 
possible at the end of a long chase. The coal avail- 
able in the bunkers immediately adjacent to the 
stokeholds was exhausted ; time would have been 
required to get a further supply from the more 
distant bunkers. The boiler fires and tubes were 
dirty, as a result of long steaming at nearly full 
power. Fortunately, however, there was available 
a large store of oil fuel with efficient burners, and 
thus, even with the dirty boilers, it was possible to 
maintain speed at the crucial moment of the ‘‘ war.” 
The maintenance of what is known as the con- 
tinuous full-speed steaming power for two or three 
days is an evidence of the efficient work of the 
engineer officers aboard, and shows that, as in 
design so in the endurance of machinery, great 
reliability has been achieved. 

There is, however, one more point which ought 
not to be lost sight of, and that is, that in 
the military councils of the admiral of a fleet 
the engineer must take a prominent place. If 
speed is to be, as all evidence proves, an important 
factor in success, the engineer responsible for this 
must be accepted as an official of first importance 
on the admiral’s staff. In the first place, it is not 
enough that the engineer should maintain his 
machinery in a satisfactory condition—that all 
defects should be vigilantly guarded against, and 
when discovered should be at once made good. 
There are other questions to be determined closely 
affecting the success of tactics in any engagement. 
It is important, for instance, that the endurance 
of the engine-room personnel should be carefully 
measured. The possible requirements, as regards 
fuel, have become more and more of first importance. 
Frequently the question arises as to whether a 
destination should be reached at a moderate speed 
with the coal that happens to be on board a ship, 
or whether it is better to wait in port and fill u 
the bunkers, to cover the distance at a higher bent 
and thus save the time lost in port. Here the com- 
parison of advantages involves the consideration of 
the possible contingencies arising on the way which 
requires the best speed. Again, there is also the 
question of water supply. 

In fact, it must be realised, sooner rather than 
later, that the admiral is in great measure depen- 
dent for success in tactics upon the ——— 
and efficiency of the advice given by his engineer 
fleet captain, and for this reason it is most surpris- 
ing that in no squadron is this —— officer carried 
on the flagship. It seems inexplicable to thus sepa- 
rate the admiral and one of the most important 
members of his military staff, and we hope that 
one effect of the success of Sir William May’s fleet 
will be to change all this, and, at the same time, 
to encourage the Admiralty to take that further 
step in the — regarding the engineers of the 
Navy of placing the existing engineering branch on 
a state of equality with the executive branch. 

Any practical or military objection which may 
have existed to this has been put out of court by 
the new scheme, whereby the new officers will be 
trained under a system which assimilates the 
two branches of the Service. We vould wish for 
no stronger commendation in favour of this change 
than Admiral May’s signals to the Fleet at the 
moment of his triumph. These may well be taken 
as the watchword for future action. When, under 
the stimulating influence of successfully outwitting 
the immense Fleet defending Britain and excelling 
it in rae he signalled to every vessel in his Fleet: 
—‘* Ships are steaming very well, and great credit 


is due to the engineer officials and to the engine- 
room department. 
that are 
I hope to pass up the 
damage we can, and pro 


I fully appreciate the efforts 
ing made. If we can ma this speed, 
ae es Channel, doing what 

‘bly finish at Rosyth ”—- 





his home port. Later, when he had achieved his 
ambition, he again congratulated the engineer 
officials and their staff ‘‘ on having done the finest 
record of any battle fleet’s long-distance steaming.” 
He eluded the superior force solely by speed under 
conditions which may be repeated any day under 
the stern realities of war, and the fact that the 
future command of the sea may thus depend 
primarily on the engineers of the. Navy ought to 
awaken the Board of Admiralty to their responsi- 
bilities towards this branch of the Service, which in 
the past has been so much neglected, alike as regards 
emoluments, rank, and credit for services un- 
grudgingly and loyally rendered under conditions 
of an exceedingly trying nature. 





THE ROYAL COMMISSION ON LONDON 
TRAFFIC. 

AnoTHerR volume of the Report of the Royal 
Commission on London Traflic, presided over by 
Sir David Barbour, has just been issued. This is 
Vol. IV., seven other volumes having been pre- 
viously published and duly noticed in our columns.* 
The present issue is not less comprehensive than 
those which preceded it, as it consists of over a 
thousand quarto pages without counting indices 
and contents tables. It adds to the report another 
330 cubic inches of Blue-Book to the thousand odd 
already issued. The present volume contains four- 
teen appendices, each preceded by a table of con- 
tents, and followed by an index. The amount of 
painstaking and skilled work that has been ex- 

mded upon this report by the Secretary, Mr. 

ynden > sondern and those who have assisted him 
deserves the grateful recognition of all who have 
to consult this tremendous report. Without the 
orderly arrangement with which it is presented, 
and without the indices and tables of contents, the 
greater part of the information brought together at 
so much trouble and expense would be lost beneath 
its own bulk. 

The first Appendix contains a report of the 
proceedings of that part of the Royal Commission 
which proceeded to the United States to inquire 
into the conditions of traffic. This Appendix 
occupies 610 of the thousand and more pages of 
the volume, not counting the table of contents and 
index. The former fills six pages, and the latter 
over 62 pages. This will give some idea of the 
complete scale on which the work has been carried 
out. The members of the Commission who visited 
America were the chairman (Sir David Barbour), 
Lord Ribblesdale, Sir John Dickson-Poynder, and 
Sir George Bartley. Amongst those to whom we 
in this country are indebted for giving evidence are 
Mr. W. Barclay Parsons, the chief engineer to the 
Board of Rapid Transit Railroad Commissioners 
of New York; Mr. Bion J. Arnold, consulting 
traffic engineer ; Mr. H. H. Vreeland, president of 
the Inter-Urban Street Railway Company, New 
York; Mr. E. W. Winter, the president of the 
Brooklyn Rapid Transit Company; Mr. Samuel 
Rea, fourth vice-president of the Pennsylvania Rail- 
road Company ; Mr. E. M. Shepard, counsel to the 
Board of Rapid Transit Railroad Commissioners, 
New York; Captain A. R. Piper, second Deputy 
Police Commissioner, New York City; and Mr. 
Robert W. de Forest, Tenement House Commis- 
sioner, New York City. The members of the 
Royal Commission visited Boston and Phila- 
delphia, in addition to New York. In_ these 
cities they also took evidence, and our thanks also 
are due to the many gentlemen who afforded 
information. With such a list of witnesses it 
may be well imagined that the Commissioners had 
ample opportunity for gaining instruction upon 
the condition of traffic in New York, one of the 
chief cities in the world where the transit problem 
is especially difficult to solve, both on account of 
density of population and also geographical con- 


figuration. 

One of the most interesting features of this 
of the report is the ‘‘ Memorandum on the New 
York Rapid Transit Board,” compiled from docu- 
ments furnished to the Commission by the secre- 
tary, Mr. Lynden Macassey. This occupies over 
120 pages of the volume, and gives a complete 
history of this most interesting and successful 
organisation. Various efforts been made pre- 
vious to 1894 to provide means for organising and 
regulating traffic in New York; but in that year 


* See ENGINEERING, vel ‘Wexx, pages &5, 488, and 625, 
and page 277 ante. 





an Act was passed by which a new Rapid Transit 
Board was substituted for the former y. Th 

Board is not subordinate to any authority except 
the State Legislature, and a veto by the Mayor and 
Aldermen in the case of the use of the public streets 
being involved. Mr. Shepard, who was counsel 
to the Board, in an official report has put forward 
‘*the plain theory” of the Rapid Transit Act of 
the New York Legislature, by which the Board was 
established. Briefly, the chief functions created 
enabled the Board to initiate and carry out rapid 
transit plans, including negotiation with existing 
companies. The majority of the members of the 
Board were to have no other public function, and 
were to devote themselves entirely to the study of 
transit problems, whilst other members were chosen 
for a limited term and had other official duties. 
The powers of the Board at present existing 
are :— 

1. Administrative, in virtue of which the Board is em- 
powered to ‘“‘project,” ‘‘locate,” design, and carry out 
schemes in itself, and which include supervisory powers 
over the construction and o tion by private parties of 
underground or elevated railways ‘‘ projected,” ‘* located,’ 
and designed by the Board. 

2, Legislative, pee the Board are authorised to 
adjudicate on and grant franchises for the construction of 
railways to existing railroad corporations. 

3. And what may be called advisory, the powers of 
considering and wane 2 existing deficiencies in 
transportation services in New York. 

The records of the New York Traffic Board are 
well worthy of study by those interested in 
traffic problems, but we can do no more than 
mention the subject here, referring our readers to 
the voluminous pages of the blue-book under con- 
sideration. 

The general report of the Royal Commission in 
Appendix A states that the tramway system of New 
York supplies to those who cannot afford the expense 
of cabs a means of transit with a degree of rapidity 
and comfort which cannot be equalled in London ; 
but in other respects New York is rather behind 
our own Metropolis ; the regulation of traffic by 
the police being better carried out with us. Con- 
solidation of tramways for working purposes has 
been a prominent feature of the New York proce- 
dure, so that allthe systems in Manhattan are now 
operated by one company, known as the Inter- ~ 
urban Street Railway Company. This company 
carried in the year ending June 30, 1903, no less 
than 433 millions of passengers, 188 millions of 
transfer tickets from one car to another being 
granted. As is well known, the ownership of the 
New York Subway rests with the municipality, the 
construction and operation having been carried out 
by contract. The initiation of the scheme and 
the control of the work of operation are in the 
hands of the Rapid Transit Commission. The 
working of the subway was placed in the hands of 
the same company that worked the elevated rail- 
ways of New York; another instance, the report 
of the Royal Commission remarks, of unification 
for purposes of working. Since the report was 
written arrangements have been made for the 
virtual amalgamation of all the street railways of 
the Island of Manhattan with the Manhattan 
Elevated Railway, and the subway controlled by 
the Interborough Rapid Transit Company. It 
should be stated that the island on which the 
original New York City is built—it is separated 
from the mainland by a river or creek—is known 
as Manhattan Island. Brooklyn, which is on the 
other side of the East River, is now part of New 
York City. Whether New York passengers will 
gain or lose by the amalgamation of interests above 
mentioned remains to be seen. When big corpo- 
rations establish a monopoly and extinguish com- 
petition, p sometimes lags, and the public 
suffer. On the other hand, unity of working tends 
towards better arrangements for distributing traffic. 
The tendency generally in America appears to be 
towards amalgamation of interests in regard to 
tramway traffic, and the evidence taken indicates 
that once a powerful combination obtains control, it 
is practically impossible for any rival company to 
gain a footing. Under these circumstances, the 
report of the Royal Commission states, the workin 
of tramway lines should be subject to the contro 
of a public body. 

In Boston the question of constructing railways 
within the cen parts of the city was also not 
left to private enterprise to devise and initiate 
schemes. An Act was passed by the State Legis- 
lature authorising the construction of an elevated 
railway by a company, and. providing for the cdst 
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of a subway to be built by a Transit Commission 
at the expense of the city; the subway to be 
operated by the companies running tramcars into 
the city. The result was the completion of the 
now celebrated Boston Subway, which has so often 
been described, and has done so much to facilitate 
traffic in this crowded American city. The evidence 
given as to the disturbance to householders by 
the construction of the subway is of importance. 
Naturally, a good deal of inconvenience was caused, 
but it does not appear to have been excessive, con- 
sidering the magnitude of the work and the import- 
ance of its object. Indeed, modern experience 
tends to show that the construction of subways 
even in crowded districts is not so impossible a 
feat as wasat one time imagined. In Boston, again, 
the five or six different tramway corporations ulti- 
mately came together in one big surface system. 
The accommodation given is excellent, bringing 
outlying districts into easy communication with 
the centre of the city, but the fares for short dis- 
tances are much higher than in this country, as is 
the case generally throughout America. In Phila- 
delphia also some valuable evidence was taken. 
Here the tramway system is most extensive and 
complete, although there is no State railroad com- 
mission in Pennsylvania, and no special control or 
supervision in the working of the tramways appears 
to be exercised on behalf of the public. At the 
time of the visit of the Commissioners an ele- 
vated railway and a subway were in process of 
construction ; these have since been completed. 
The Philadelphia Rapid Transit Company works 
about 500 miles of track. The general fare is 
5 cents (24d.), but an extra charge of 3 cents is 
generally made for transfers. The company pays 
nearly a million dollars yearly as city and State dues. 

In another appendix to the report Sir George 
Bartley, a member of the Commission, gives the 
result of inquiries he was deputed to make respect- 
ing the working of traffic in European cities. For 
this purpose he visited Vienna, Budapest, Prague, 
Cologne, Dresden, Berlin, Brussels, and Paris. This 
part of the report is brief, and from the nature of the 
case there is, for us, less to learn from Continental 
practice than from that of America. In Vienna there 
are numerous trams and many omnibuses, and also 
a subway or underground railway worked by steam- 
engines. The subway was built by the State and 
the town, and it was arranged that the profits 
should be divided. There are none, only losses ; 
so these are divided instead. In Budapest there 
is a complete system of electric trams managed by 
seven independent private companies. There is 
also a short underground electric railway. In 
Prague, Cologne, and Dresden there are many 
trams, omnibuses, and cabs, but there appears to 
be nothing special to notice beyond the extension 
of motor-cabs in Cologne. 

Berlin has an immense number of electric tram- 
ways, all of which belong to private companies, 
subject to city control in some respects. The 
city had, at the time of Sir George Bartley’s visit, 
been endeavouring to negotiate with a private 
company for a scheme of subway trams, but the 
terms offered were too onerous for any private com- 
pany to care to acceptthem. Thereis, however, an 
electric railway which runs from the centre of the 
city to Charlottenburg ; this is a combination of 
underground and overhead railway. The line is 
especially interesting, and whilst underground is 
much like the Metropolitan Railway of Paris. It 
comes to the surface, and then crosses over one of 
the large railway stations on a series of bridges, 
after which it runs along a fine new street as an 
overhead railway. The conditions, however, are 
very different from those which render overhead rail- 
ways hideous in New York. Thestreetis wide enough 
for trees to be planted on each side of the railway, 
and these hide the structure to a large extent. Sir 
George Bartley describes the arrangement as the 
best he hag seen, and we think those who know 
Berlin will be inclined to endorse his view. 

Brussels is described as being covered with steam 
and electric trams, which are managed by private 
companies under concessions from the town, and 
subject to certain regulations as to fares, &c. On 
some of the boulevards there are regular steam 
trains, sometimes with as many as six carriages 
besides the locomotive ; a feature which it is to be 
devoutly hoped will never be imitated in this 
country. In Paris there are many means of loco- 
motion, but the most interesting is provided by 
the Metropolitan Sub-Tramway, which extends 
over a great part of the city. It was largely paid 





for by the municipality ; but the expense of some 
= of the outlay—about one-third—has been 
rne by the company to which the undertaking 
has been let for working. *A concession for thirty- 
five years from the opening time has been granted, 
and the amount paid as rent to the town is about 
one-third of the gross receipts. In the year 1893 
the company paid to the city ly 6 million francs. 
Of the 72 million francs raised to build the line, the 
City paid 2} million francs. The Corporation there- 
fore made a very good bargain from a balance-sheet 
point of view ; and it must be remembered that the 
ear in question suffered from the dreadful accident 
fire which cost 800,000francs, besides frightening 
passengers away for'a long time. At the end of 
thirty-five years the company gives up possession, 
but the cars and other movable property are to be 
taken over at a valuation. On busy days the traffic 
amounted to over half a million a day at the time 
of Sir George Bartley’s visit. 

The Paris tramways are, or, rather, were at the 
time the report was written, worked by steam, 
electricity, and horses. They have been con- 
structed by private companies, who receive licences 
for fifty years. Each car, whatever its size, and 
whatever mileage it makes, pays 1000 francs a year 
to the town, and the companies contribute to the 
maintenance of the roadway. The omnibuses work 
on a concession which expires in 1910. Each one 
pays 2000 francs a year to the town, whatever its 
size ; a fact which doubtless accounts for the un- 
wieldy nature of these vehicles. 

As a general result of his observations, Sir George 
Bartley expresses his opinion that :— 

In the cities named surface trams are being largely 
— —t and subways with electric trams are also ex- 
tending. 

The _ facilities seem in every cate to produce, 
not only a large increase in the amount of traffic, but an 
increase almost in geometric ratio. The facilities them- 
selves thus afforded for rapid travelling do not appear to 
seriously reduce the congestion in the traffic in the 
streets or on the footways. : 

Every town appears to recognise that with the increase 
in the facilities of traffic, the multiplication of trams, 
and other means of locomotion, a very largely extended 
system of far wider streets is essential to the satisfactory 
solution of the traffic of modern cities. 

The other appendices in the report contain the 
results of mab valuable inquiry, but we cannot do 
more at present than state the subjects with which 
they deal. This will enable those of our readers 
who are specially interested in these matters to 
consult the report itself. The first a A, 
as already stated, gives the report of the inquiry 
in the United States. Appendix B consists of 
some ‘‘ Notes on the Visit to the United States of 
America,” by Sir John Dickson - Poynder. Ap- 

mdix © is a ‘‘Memorandum on the Rating of 

ilways, Existing Exemption, and Possible 
Methods of Relief from Rates,” by Sir John 
Dickson-Poynder. Appendix D consists of ‘‘ Notes 
on the Visit to the Cnited States of America,” 
by Sir George C. T. Barclay. Appendix E con- 
tains Sir G. Bartley’s Continental inquiry, noticed 
above. Appendix F is on ‘‘The Kegulation of 
Traffic in the Metropolis and the City of Lon- 
don by the Police,” by Mr. C. S. Murdoch. 
Appendix G consists of ‘‘ Statistical Tables of 
Areas, Houses, 
Birthplace and Residence, Occupations, and Births 
and Deaths for ‘Greater London.’” Appendix H 
is a ‘‘ History of London Traffic,” by Mr. T. F. 
Ordish. Appendix I is a “ Report on the Build- 
ing Laws in ‘Greater London.’” by Mr. Louis H. 
Haynes. Appendix J consists of a ‘* Report on 
the Tramway Systems in the Principal Cities 
and Towns in the United Kingdom (excluding 
London),” by Mr. 8. Sellon. Appendix K is a 
“Report on the Law of France Relating to Tram- 
ways,” by Mr. W. M. Acworth. Appendix L 
is a ‘‘ Chronological List of Bills, Papers, Accounts, 
Reports, and other Parliamentary Documents Re- 
lating Specifically or Generally to the Subject 
of London Traffic, 1801 to 1905.” Appendix M 
is a *‘Summary of the Populations and Areas 
within Various Radii from Charing Cross.” Ap- 
pendix Nisa ‘‘ Census of Typical Factories within 
the Administrative County of London.” 








THE SALISBURY RAILWAY 
ACCIDENT, 

Ir is not our custom to chronicle the events 
attending railway accidents. That is the function 
of our contémporaries of the daily Press, who are 
most assiduous in collecting evidence from all 
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sources as to the events which precede and follow 
such mishaps. A professional jo can, as & 
rule, only deal usefully with a railway collision, or 
derailment, when the official inquiries have eluci- 
dated the facts and gathered material on which 
criticism can be founded. But the accident 
which occurred to the boat-train express on 
the South-Western Railway early last Sunday 
morning is remarkable in many respects, and we 
therefore break through our rule to say a few words 
previous to the completion of the Board of Trade 
inquiry. The accident is unique, we believe, in the 
fact that the sufferers were all, or nearly all, of 
another nation. We cannot recall an instance 
of a train filled almost entirely by citizens of a 
distant country being completely wrecked. It is 
this circumstance which lends additional pathos to 
the event, and makes us feel that if it should eventu- 
ally be shown that there was carelessness on the part 
of the railway officials, we could never adequately 
express our sorrow or make amends. The fact that 
the passengers were Americans only just landed 
on our shores invests the occasion with an inter- 
national importance, and raises it out of the rank 
of domestic events. Many of those killed were 
well known, both in England and America ; and 
among them was, we regret, Mr. Louis Cassier, the 
proprietor of our contemporary, Cassier’s Magazine. 

e train to which this most deplorable accident 
occurred was a light one, consisting of one of 
Mr. Dugald Drummond's large four-coupled inside- 
cylinder bogie locomotives, with bogie tender, 
three bogie corridor carriages, and a guard’s van. 
It seems to be beyond a doubt that the train 
was travelling at a high speed, a view substan- 
tiated by the amount and character of the wreckage 
depicted in the photographs we are enabled to place 
before our readers on Plates I. and II., and which 
give a fair idea of the extent of the disaster. It 
must be remembered that ere these were taken a 
certain amount of the débris had been cleared 
away. The train, which started from Plymouth, 
had passed the up platform of Salisbury Station 
safely, but on entering the curve just beyond, for 
some reason, at present unexplained, the engine 
left the rails, and flying off at a tangent, dashed 
into a milk-train which was standing on the down 
line. After collision with the milk-train the boat- 
train ran into the bridge over Fisherton-street, 
and from there rebounding, collided with a loco- 
motive standing in a bay. 

In Figs. 1 and 4 there may be seen the over- 
turned express tender, and in Figs. 3, 5, and 7 
the engine. Forced into the front end of the 
boat-train engine may be seen, in Fig. 3, what is pre- 
sumablya portion of the guard’s vanof the milk-train, 
which was the first thing to be demolished. The 
complete destruction of the rolling-stock is shown, 
for instance, in Figs. 4 and 5, where the roof of 
the second carriage will be noticed on the top of the 
overturned tender. Some idea of the force of the 
impact may be gauged by the broken tyre and 
one remaining spoke of a wheel shown in Fig. 10, 
or in Fig. 5, where a tyre and half of a wheel have 
gone altogether. The bodies of the carriages were 
reduced to splinters, and the destruction, at least, 
of the second coach, could not have been more com- 
lete. The pressed-steel ies of the carriages 
were twisted and torn out of all shape, and the 
frames of vehicles shown in Figs. 8 and 9 will be 
seen to be completely wrecked. 

It is, of course, unwise at present to hazard an 
opinion as to the cause, and we shall not attempt to 
do so. Special precautions had evidently D 
taken at this point by the oanage of a guard- 
rail, but the spot is one where there are yard 
lines, so that a great superelevation of the outer 
rail is, it would seem, impossible. The place is 
undoubtedly one demanding great care and discre- 
tion in the working of high-speed passenger traffic. 
Further than this we are not prepared to go at pre- 
sent, pending tho coroner’s and Board of Trade 
inquiries, in the course of which it is to be hoped 
that the questions raised by such an accident will 
be thoroughly sifted. It is only fair, however, to 
remember, in the meantime, that excessive speed 
round the curve is not the only hypothesis that 
is possible. The fracture of an axle, a wheel, 
a tyre, or a rail, would cause the derailment, and 
it will be recalled that more than twenty years 
ago the breaking of an axle at Penistone involved 
greater loss of life. So far the evidence points to 
the speed being high, and the fact that the station 
lies at the foot of an incline of 1 ig 115 more than 
a mile long lends corroboration to thistheory. But 
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it does not therefore follow that the high speed 
caused the derailment. 

For safety in travelling the London and South- 
Western Railway holds an excellent record ; and such 
a disaster occurring on a first-class road leads to re- 
flection on the general safety of the public in rail- 
way travelling. The United Kingdom rejoices, in 
this respect, in a reputation high among the nations, 
so that when a serious accident does occur, it, 
maybe, causes more consternation and greater 
chagrin than in a country where life and limb are 
exposed to greater risks. Though accidents happen 
and lives are lost, the care taken by the rail- 
way companies, and the complete organisations of 
systems, have reduced the number of disasters in 
this country toa minimum. This is a point which 
needs to be insisted upon just now, when a good 
deal of hysterical writing appears each morning 
on this subject. Certain papers seem to assume 
that, because one bad accident has taken place, our 
railways generally are conducted recklessly, and 
that safety is being everywhere sacrificed to speed. 
It is suggested that the companies adopt fast 
running for the sake of gain, and that they care 
nothing for their passengers’ lives. The exact 
contrary is the case. Nothing is so expensive to a 
company as speed, and they only provide it because 
the public are always demanding it. Yet in spite 
of the great acceleration of trains which has taken 

lace during the last six years, very few accidents 
ve been traced to high speed. It will be remem- 
bered, perhaps, that in 1901 not one passenger travel- 
ling on the railways of the United Kingdom lost 
his or her life from any accident to trains, rolling- 
stock, permanent-way, &c. The number of pas- 
sengers travelling (exclusive of season - ticket 
holders) amounted in that year to 1,172,395,900, 
so that this result is at once as remarkable 
as it is pleasing. While the list of casualties 
of other years has been greater than this, the 
totals have always been comparatively low in re- 
cent years ; the year 1889 being the last in which 
the number of fatalities amounted to large figures. 

Thus for the years since 1901 we have the 
numbers killed, in order of sequence, of 6, 25, 6 and 
39 for 1905. The figures for 1903 and 1905 do not 
imply necessarily an increased number of accidents, 
or either carelessness or increased recklessness on 
the part of the railway companies. At their 
worst, if rightly interpreted, the figures show 
what is in reality an excellent record for the 
railways. Taken alone, the actual figures may 
strike the public as high; but if taken in con- 
junction with other railway statistics, even the 
worst of recent years compares favourably with 
the risks run under many other circumstances in 
life. More than one hundred people are killed in 
the streets of London each year. 

If we take the year 1903, for example, we find 
that the twenty-five passengers killed are but an 
infinitesimal proportion of the travelling public. 
In that year the railways conveyed 1,195,265,195 

nyers, exclusive of season-ticket holders. The 
season-ticket holders numbered 618,005; and if 
we allow to each season-ticket holder four double 
journeys a week, these —— take no less 
than 257,090,080 trips a year. The total number 
of the travelling public on this basis amounts, 
therefore, to no less than 1452 millions, and 
twenty-five lives lost out of this number is a 
truly small percentage. In some years the pro- 
rtion is better than this ; for the year 1896, for 
instance, only one passenger in every 196,067,887 
was killed. 

The fact that many of the unfortunate pas- 
sengers in the Salisbury accident were from acrogs 
the Atlantic induces us to compare these figures 
with similar statistics from the United States ; and 
while we have no wish to make this sad occasion 
one for boasting, we cannot refrain from the remark 
that the travelling risks run in that country are 
enormously greater than with us. For the year 
ending June 30, 1904, 262 passengers were killed 
in the United States by accident to rolling-stock 
and permanent way. Unfortunately, the statistics 
available are made up for the year ending with 
midsummer in the United States, and for the mid- 
winter in Great Britain. The figures will, how- 


ever, serve our purpose, and we have in no wise 
specially selected. particularly favourable periods. 
On the other hand, on the railways of the United 
Kingdom during 1904, as we have stated above, 
only six passengers lost their lives through acci- 
dents to trains, rolling-stock, or permanent-way, 
&e. These figures in themselves are noteworthy, 





but the contrast is marked in a far more striking 
degree if account be taken of the number of 
passengers travelling, as we have already done 
above in connection with the figures for the United 
Kingdom. Thus we see that for the twelve months 
ending June 30, 1904, the railways of the United 
States carried 715,419,682 passengers, and there- 
fore the life of one passenger in every 2,730,609 was 
lost owing to accidents for which the companies 
were responsible. This compares very unfavour- 
ably with the figures above quoted for the United 
Kingdom, and we may still congratulate ourselves 
that our guests run far less risk in travelling in 
this country than they do at home. That, how- 
ever, is poor consolation under the present circum- 
stances, and does not minimise the acute regret we 
feel that the results of this accident have fallen on 
visitors who came full of confidence in our railway 
systems. 








ELECTRIC POWER SUPPLY IN 
LONDON. 

THE report presented to the House of Commons 
by the Select Committee, which was appointed to 
consider the Electric Power Bill promoted by the 
London County Council, is a very important and 
interesting document. The duty of this Committee 
was of a two-fold character : it had, first of all, to 
consider the Bill on its merits; but it was also 
instructed ‘‘ to consider, with special reference to 
the pro s of the Bill, the best means of pro- 
viding for the supply of electrical energy in bulk 
and for power and motive purposes, and to report 
thereon.” Thus the report now issued is intended 
to lay down the lines on which future legislation on 
this great subject should be framed, and it is this 
fact which gives the document its special impor- 
tance. Before we deal, however, with recommen- 
dations for the future, let us consider the judg- 
ment passed on the County Council’s Bill by the 
Committee. 

No one can accuse the present Government of 
being unfriendly to the County Council, and when 
the Government refused to allow any of the Power 
Bills, except that of the County Council, to go to a 
Committee, and at the same time, through the 
President of the Board of Trade, announced its 
opinion that ‘‘ priority ought to be given to the 
scheme of the ratepayers,” it was generally felt 
that the Council’s Bill, however imperfect it might 
be, had a strong chance of passing through the 
House of Commons. It must therefore be a dis- 
appointment to the Council that the Committee has 
decided ‘* that the preamble of the Bill is not good,” 
and we do not think the Council will find much 
comfort in the reasons given by the Committee for 
this judgment. When we look behind the form of the 
Committee’s argument, couched in terms of studied 
moderation, to its real substance, we find that it 
amounts to a complete stultification of the County 
Council. The scheme was put forward as a. fair 
and adequate proposal for the supply of electric 

wer in London and surrounding districts, and the 

resident of the Board of Trade referred to it in 
the House of Commons as a scheme brought for- 
ward ‘‘after mature consideration.” The Committee 
has declared it to be neither fair nor adequate, and 
expresses the opinion that ‘‘ further consideration 
should be given in regard to many matters pointed 
out during the course of the inquiry, with a view to 
amending and improving the scheme.” As to the 
fairness of the Council’s proposals, the Committee’s 
report contains this.striking passage :—‘‘ The Com- 
mittee doubt whether due consideration has been 
given to the fact that both local authorities and com- 
panies, as authorised distributors, have expended a 
great amount of capital in the erection and equip- 
ment of generating stations ; and that this has been 
done and the money borrowed under Parliamentary 
sanction. Any alteration of existing conditions 
ought to uphold in a fair and reasonable manner 
the interests of the authorised distributors.”” The 
Council’s scheme was solely ‘‘ permissive ”—that is 
to say, the Council sought to capture the field for 
the supply of electric power so as to age - out all 
private enterprise, and yet to be under no obligation 
to supply anyone ; but the Committee has refused 
to accept this proposal, and insists that if powers 
are given, they must be compulsory, so that any 
authorised distributor should have the right, under 
fair and reasonable terms and conditions, to require 
a bulk supply. Perhaps no more severe condem- 
nation could have been on the scheme than 
the Committee’s mildly-worded statement that 





‘the adoption of these proposals would alter the 
whole scope and intention of the Bill; but it would 
at the same time make the measure more practical 
and effective for all purposes.” 

When the Council’s proposals were ‘first made 
public we were compelled to subject them to severe 
criticism as being unwise and inadequate ; and the 
report of the Committee has fully justified our 
attitude at that time. On every point the Council 
has been beaten before a friendly tribunal, and the 
main result is that many-thousands-of pounds of 
the ratepayers’ money have been spent, only to 
obtain a certificate from Parliament that their re- 
presentatives are incompetent, and are not un- 
willing to promote a scheme which wilfully dis- 
regards the interests of, and is unfair to, a section 
of the ratepayers themselves. Further, all this 
has been done in order to block the passage for 
another scheme promoted by private individuals— 
a scheme which was vigorously opposed in the 
previous year by the County Council, and ridiculed 
as unsound; yet this same Parliamentary Com- 
mittee, while condemning the Council’s own scheme, 
adds that ‘‘the scheme put forward by the Ad- 
ministrative County Company appeared to be con- 
ceived on scientific lines, and calculated to afford 
a cheap supply of electrical energy at private risk.” 
Surely this is the most unkindest cut of all. 

As regards the recommendations for future legis- 
lation on this subject, we are glad to find ourselves 
in substantial agreement with the Committee on 
every point but one. The Committee recommends 
that there should be one central authority for the 
supply of electric power in London and the adjoin- 
ing boroughs and districts ; that the powers given 
by Parliament should be compulsory and not merely 
permissive ; that any provisions made for the re- 
vision of prices charged by distributing authorities 
must take into account fairly the existing financial 
position and obligations of these distributors, 
whether local authorities or private companies ; 
and that in arranging the distribution system the 
question of duplicated routes, as pro d in the 
administrative county scheme, should be taken 
into consideration. To all of these recommen- 
dations we can give our assent, except, perhaps, to 
the first, as it seems too late to say that there 
must be one supply authority for the whole of the 
County of London and surrounding districts, when; 
in fact, portions of that area are already allotted to 
power companies. But this point need not detain 
us ; we would rather consider the one important 
recommendation of the Committee to which we feel 
bound to take exception. That recommendation is 
that the central authority for supply of electric 
power over this large area should be the London 
County Council. Now it is curious that while the 
Committee gives reasons for practically all. the 
other recommendations, no reasons are given for 
this, and the omission seems to us significant. 
We are only told that this is the conclusién at 
which the Committee has arrived ‘‘after givin 
full consideration to this question ;” but we bse 
like to know what were the grounds for that opinion. 
On this point, we fear, personal predilections of 
members of the Committee may. have had more 
weight than actual argument, and the Committee 
does not seem quite at ease in its own mind over 
its decision, for it goes on to point out alternative 
courses which the Council might..adopt, and sug- 
gests very strongly the advisability of the Council 
leasing the whole enterprise to a private company. 

We have already given at some length in a pre- 
vious issue (ENGINEERING, November 3, 1905, at: 

e 595) our reasons why such an enterprise should: 
not be entrusted to the Same Council, and we do 
not propose to recapitulate them now, but we would 
mention two which appear to us conclusive. The 
first is that if the area of supply is to include, as 
the Committee proposes, the districts around 
London—and those scheduled in the. County 
Council Bill had a total area equal to twice that 
of the County of London—then the County Council 
has no locus standi in those areas at all ; it is ina 
less tenable position there than a private company 
would be, as it is spending the money of the rate- 

yers of its own area on a speculative business: 
In quite a different area. If it be decreed that a 
rivate monopoly cannot be allowed, then the public 

y entrusted with the monopoly should be one 
created ad hoc, like the Metropolitan Water Board. 
The area is sufficiently large to justify this pro- 
cedure, and the undertaking would be of such 
importance as to require for its management and 
control a body which has no other duties to per- 
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form. When Mr. Merz gave evidence against the 
County Council Bill he stated, apparently to the 
surprise of the Committee, that when he first drew 
up his scheme he thought of taking it to the County 
Council, and he then gave reasons why he had 
abandoned that idea. Mr. Merz has shown that he 
has a most intimate knowledge of this class of 
-business, and as his proposals generally have been 
accepted as sound, we should have thought that his 
opinion on this important point merited notice ; 
but we look in vain for any argument on the point 
in the Committee’s report. As we shall no doubt 
be told in future that this recommendation by the 
Committee is the final word on the subject, and 
that any opinion to the contrary effect is rank 
heresy, we may point out that the subject was 
specially considered in 1898 by Lord Cross’s Com- 
mittee, which reported that an undertaking for 
supply in bulk at high voltage is not, as a rule, so 
desirable for the local authority to acquire as a low 
voltage undertaking for distribution. 

Our last point is that even if such a scheme as 
that under discussion might properly be vested in 
the County Council, the financial position of that 
hody makes it exceedingly unwise to adopt such a 
course. The financial commitments of the County 
Council are already enormous, so great indeed that 
the Finance Committee reported strongly against 
the promotion of the Bill which has just been 
rejected. Thatthe Houseof CommonsCommittee was 
more alive to the situation than the Council itself, as 
a body, is apparent from the passage in the report 
that ‘‘ the Committee are of opinion that the report 
of the Finance Committee of the County Council 
renders desirable 4 careful consideration of alter- 
native schemes ”—that is, a scheme of leasing the 
undertaking to a private company. But ownership 
by the Council means that the Council must provide 
the capital, and that still involves further increase 
of debt. Leasing would-reduce the evil ; but why 
should it not be abolished altogether by allowing 
private ownership under statutory restrictions ? 








THE FIXATION OF ATMOSPHERIC 
NITROGEN. 

Proressor Kr. BrrKewanp, of Christiania, read 
on Monday last, at the Faraday Society, a paper 
on ‘*The Oxidation of Atmospheric Nitrogen in 
Electric Arcs ” by the process which he himself has 
worked out in conjunction with Mr. Eyde, and 
which he applies in the Norwegian saltpetre works 
at Notodden. We have dealt at some length with 
this problem in our issues of January 19 and 
February 9, and again in our columns of May 25, 
when commenting upon the paper which Professor 
Guye read before the Society of Chemical Industry. 
Our present remarks are therefore of a supple- 
mentary character. 

The three furnaces at Notodden, of 500 kilo- 
watts each, are fed with currents of 5000 volts at 
50 periods per second. The electrodes are bent 
copper tubes of LU shape, 15 millimetres in 
diameter, with 5-millimetre bore; the electrode 
sparking distance is 8 millimetres. Water circu- 
lates through the copper electrodes, which last 
300 hours. The electrodes are pitted all over, but 
‘can be used again. The disc arcs cling more to 
the negative electrode than to the positive, 
and the former becomes hotter, the arc being 


thicker there. The usual width of the vertical 


furnace chamber is 7.5 centimetres, and the 
arc-disc then has a diameter of about 2 metres. 
.When the width of the vertical chamber is reduced 
to 2 centimetres, the arc-disc expands to a diameter 
of 6 metres, but the yield of nitric oxide is dimi- 
nished. Professor Birkeland’s experiments on the 
thickness of the are are very interesting. The 
thickness of a small high-tension disc flame was 
estimated at 0.1 millimetre. Pieces of tissue paper 
quickly inserted into the flame were pierced in holes 
0.05 or 0.08 millimetre in diameter, showing that 
the disc flame—which, it will be remembered, is 
obtained by spreading the arc discharge with the 
aid of a strong magnetic field—consists of filiform 
arcs, several of which will pass through the same 
hole in the paper. Even with powerful currents 
the arcs start as filiform threads. Arc-pritits were 
obtained by instantaneous photographs, or by un- 
screwing new electrodes immediately after striking 
the arc, and studying the pitting of the electrodes. 
On the positive electrode the photographed arc- 
prints resemble continuous bands ; on the negative 
terminals round spots, about 0.6 millimetre in dia- 
meter, in close juxtaposition, The commercially 





applied arc-discs of 500 kilowatts appear to have a 
thickness of 35 millimetres. They are not'so bril- 
liant as might be thought ; it is possible to gaze at 
them for some time. e cooled copper electrodes 
carry away about 7.5 per cent. of the heat of the 
arc. The electromagnets absorb 0.7 per cent. of the 
total furnace energy ; the Roots blowers, which force 
the air into the furnace-chamber through many 
passages in the furnace-walls, absorb 3 _ cent. 
of the energy. The furnace lining of fire-brick 
was supposed to last about six months, but need 
not be renewed so frequently. Oscillograph curves 
show that there are sometimes several—five and 
more—-ares during every alternation of the cur- 
rent, so that several hundred arcs are formed and 
broken per second; this is only when the mag- 
netic field is too strong, however; as a rule, 
one arc is formed at each reversal. 

Some 75,000 litres of air pass through each 
furnace per minute. The gases leave at a tem- 
perature of 700 deg. Cent., and are cooled, 
oxidised in‘ reaction chambers, and absorbed in 
four couples of towers of sandstone or granite 
filled with quartz, over which water percolates, 
and further in two towers charged with fire-brick, 
over which milk of lime trickles, The first tower 
gives a nitric acid of 50 per cent., the fourth 
a 5 per cent. acid; this latter acid is pumped 
back to the third tower in order to omnis the 
concentration, and the finally resulting acid is 
used to decompose the mixture of nitrate and 
nitrite of lime obtained in the last tower, so that 
only nitrate is gained. This mode of absorption 
is being modified as regards the yield. Pro- 
fessor S. P. Thompson, -who was in the chair, 
mentioned that Professor O. N. Witt, who in- 
spected the works together with the chairman and 
others, arranged for a fourteen days’ trial at the 
experimental station at Arendal, where a 300- 
kilowatt furnace is used. It was ascertained 
that from 500 to 600 kilogrammes of nitric acid 
anhydride. were produced per kilowatt - year. 
Experimenting later with gas-meters having a 
capacity of 21,000 litres per minute, Professor 
Birkeland realised a higher yield. He found 179 
grammes of NO per minute, while theoretically, 
according to Nernst, 236 grammes should be 
obtained at a temperature of 3200 deg. Cent. The 
estimation of the real temperature of the are is very 
difficult ; the temperature is certainly not uniform 
throughout the arc. Nernst’s formula would 
promise the maximum yield of nitric oxide at a 
am ge paw of 5200 deg. Cent. Professor Birke- 
land did not state how such high temperatures— 
his calculations go up to 8000 deg. Cent.—could 
be produced. But his paper contains some inte- 
resting speculations on the nature of the ionisation 
in the arc, and ,he agrees with most investigators 
in regarding the phenomena rather as thermal than 
electrical. It is not a little characteristic, as we 
pointed out in our first article, and as Dr. Thompson 
remarked in thanking the lecturer, that Professor 
Birkeland should have been led to this technical 
process from the study of cathode rays and of the 
Aurora borealis. 








NOTES. 
Tue Pia-[ron InpustRyY oF THE UNITED 
States. 

Tue last report issued by the Bureau of Census 
of the United States, and which refers to the 
year 1904, shows some remarkable statistics con- 
nected with this industry. Compared with the 
figures of the year 1900, the influence of labour- 
saving devices and improved organisation is clearly 
visible. . The production of pig-iron in 1904 
amounted to 16,623,625 tons, as against 14,447,791 
tons in 1900. This increase of production was 
attained in spite of the fact that the number of 
establishments engaged in the industry fell from 
223 in 1900 to 190 in 1904, and the number of 
wage-earners fell from 39,241 in 1900 to 35,077 in 
1904. It will thus be seen that the average 
output per wage-earner was 474 tons in 1904, 
against 368 tons in 1900. The improvement of 
106 tons is accounted for largely by the use 
of pig-casting machirery, and also to the delivery 
of the metal to the converters in a molten con- 
dition. In like manner, improvement of output is 
shown in the daily capacity of blast-furnaces. 
This tota) capacity per diem was 77,970 tons in 
1904, com with 54,425 tons in 1900. The 


number of blast-furnaces completed numbered 344 
in 1904, and 343 in 1905; but during the inter- 


vening period many old furnaces have been rebuilt 
and modernised, or altogether demolished and new 
built in their stead. The amount of capital invested 
amounted to 236,145,529 dols. in 1904, against 
143,159,233 dols. in 1900. This large increase was 
due to the installation of improvements and -other 
outlays which come under capital expenditure. 
The return on capital invested was 33 per 
cent. in 1900; but this, owing to the large 
increase of capital, had fallen to 9 per cent. 
in 1904. Though the value of pig-iron at the 
furnace was 13.77 dols. per ton in 1904 compared 
with 14.29 dols. per ton in 1900, yet the average 
annual earnings of the employés (excluding salaried 
officials, clerks, &c.) amounted to 540 dols. in 1904 
as against 471 dols. in 1900: an increase of 69 dols. 
per wage-earner. The cost of both domestic and 
foreign ores was higher in 1904 than in the former 
year; and with conditions of business generally 
much more.strenuous, the figures disclose the re- 
sults of the keener competition of later years. 


A New Type or Exectrric Vatve Tuse. 


When platinum foil is coated with barium oxide, 
and this oxide electrode is made the cathode of a 
vacuum tube and heated, the drop of potential at 
the cathode is much diminished. Joined to an accu- 
mulator battery of 110 volts, the tube does not indi- 
cate a drop of potential of more than 19 volts, pro- 
vided the current strength is not raised above 2 
amperes per square centimetre, and this drop is very 
constant at different current intensities. Thousands 
of volts may be reduced in this way to 18 or 20 
volts, but only when the oxide electrode is made 
the cathode. When oscillations of high frequency 
are sent through the tube, only the phase for which 
the oxide electrode is the cathode is allowed to 
ng The limits of the valve actions are given 

y the current intensity and by the potential 
of the oscillations, which must not exceed the 
drop of potential at the cathode. The cathode 
must be at high temperature. The valve-tube is a 
pear-shaped glass vessel. Three anodes, consist- 
ing of steel rods, are symmetrically arranged about 
the cathode, which is a platinum strip, 4 centi- 
metres in length, 1 centimetre in width, and 0.03 
centimetre in thickness, soldered to two stout 
copper wires, through which the heating current 
is introduced ; this current is taken from a small 
transformer. The two copper wires are not sold 
directly into the glass, as it would be impossible 
then to keep an air-tight joint, and to maintain 
the necessary high vacuum in the vessel. The wires 
pass through tubular inward projections in the 
glass, the inner ends of which are fitted with cylin- 
drical platinum caps, through which the wires 
enter. Although it may be convenient to speak of 
the ‘‘ cold” anode by distinction from the heated 
cathode, the anode really becomes intensely hot, 
as in this tube almost the whole current energy 
is transformed into heat at the anode. The anode 
must therefore be made strong; and it would 
appear that these valve-tubes might be converted 
into efficient vacuum incandescence lamps, with 
anodes of metal er carbon. The rays emitted by 
vacuum lamps fitted with mercury electrodes are of 
a peculiar colour. In the arrangement of the valve- 
tube which we indicated only the one current phase 
would be utilised. But connections resembling 
those of Hewitt and of Graetz can easily be adopted. 
Two valve-tubes are then-joined in series in the 
secondary circuit, and the apparatus in which the 
rectified current is to be utilised is placed in a 
shunt between the two tubes, starting from the 
middle of the secondary. When triphase currents 
are to be rectified, the three anodes of the tube 
are coupled with the three terminals of the trans- 
former, and the oxide cathode is joined to the 
neutral wire. The valve-tubes are recommended 
for use in combination with the Wehnelt electro- 
lytic current interrupter, which will not work ve 
well alone with alternating currents. Several small 
valve-tubes are preferable to one of large dimen- 
sions. It will be remembered that Professor 
@leming has recently made use of the same 
emission of negative electrons by applying incan- 
descent carbon filaments as wave - detectors. 
According to Wehnelt the oxide cathodes are 
much more efficient radiators of negative electrons 
than carbon cathodes. 


Rattway ConsTRUCTION IN JAPAN. 
The war with Russia caused the cessation of all 
railway construction in Japan by the State, as 
the money which would have been devoted to that 
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purpose under ordinary circumstances was applied 
to meet the expenses of the war, The result of 
measures submitted to the Diet last session is that 
some of the suspended work is to be resumed, and 
some new roads are to be commenced, and in view 
of the Bill which was for the nationali- 
sation of the private railways, railway construc- 
tion in Japan is likely to be confined in 
eat part to that undertaken by the State. 
al and branch lines may, however, be still 
undertaken by private capitalists. The fol- 
lowing are the most important items of con- 
struction which are proposed for the current 
fiscal year:—The line between Kagoshima and 
Yatsushiro, when completed, will be 94.34 miles, 
and of this the section between Kagoshima and 
Yoshimatsu (40.55 miles) has been opened to 
traffic, and the work is now to be continued, 
the Diet having granted an appropriation of 
1,170,000 yen for the pur Some heavy 
operations have to be undertaken. Thus, the 
upper waters of the Kumagawa, a very rapid 
river, have to be twice crossed by bridges of 
200-ft. span, and three times by bridges of 80-ft. 
span. ‘There is, further, the formidable Yadake 
fama, 6883 ft. long. These 53.79 miles of road 
will, therefore, require come time to build. During 
the current year 18.8 miles of the Fukuchiyama- 
Wadayama section of the San-in Railway will be 
surveyed and the land required will be pur- 
chased. If, thereafter, any of the money assigned 
for the year’s work on the line remains over, 
it will be applied to tunnelling purposes. Work 
will be started on the Wadayama - Shirmoseki 
and the Tottori-Awaya sections, and some parts 
of the line will be opened for traffic. The 
sum allotted for the San-in Railway during the 
current year is 1,590,000 yen. On the Maizuru 
Railway the unbuilt section between Sonobe and 
Ayabe measures 26.6 miles. It has, however, been 
surveyed, and the route laid out. During the year 
the work will be proceeded with, and the amount of 
the grant is 240,000 yen. Of the Central (Chiso) 
Railway, the portion eastward of Shiojiri (in Shu- 
shin) has been virtually finished. There remains 
the section (16.73 miles) between Okandya and 
Shiojiri, which, however, will soon be completed. 
With regard to the portion west of Shiojiri, the 
bridging of the rivers Kiso and Kawakami, and 
the building of the Sakashita station will be 
continued. The appropriation is 610,000 yen. On 
the O.-U. Railway the programme for the year 
is to increase the rolling-stock, to build the 
Tsuchizaki workshops, an 
remaining constructions. The appropriation is 
1,100,000 yen. A survey will be made of the 
Soyama-Naoetsu Railway, the route marked out, 
and the purchase of the land commenced. The 
appropriation is 300,000 yen. On the Hokkaido 
Railway the joining of the Takachi-Kushiro line 
will be effected ; the Ochiai-Obishiro line will be 
completed ; work will be continued on the lines 
already under construction, and the survey of new 
lines, as well as of lands required in connection 
with them, will be commenced. The appropriation 
is 73,000 yen. In view of the Bill for the nationali- 
sation of the railways the work of railway con- 
struction in Japan will be followed with interest, 
not only by all engaged in railway work, but also 
Ly those who study social and economic problems. 








Transvaal Duty on Stream TROLLEYS AND Moror- 
Cars.—Engineers in this country, as well as in South 
Africa, will be interested in the new Customs’ Tariff now 
in force in the Transvaal, particularly where it affects the 
duty on steam trolleysas com with traction engines. 
According to the South African Mines, Commerce and 
Industries, the new tariff has rectified one striking 
anomaly which existed under the old tariff in the taxing 
of these machines, Under the old tariff it was held that 
steam trolleys were primarily and essentially vehicles 
upon which 10 per cent. ad valorem (British 74 per cent.) 
was payable, the machinery being subsidiary and com- 
ponent parts, which, according to almost universal 
customs’ ruling, were subject to the same duty on the 
articles whereof a formed part. These vehicles, under 
the new tariff, will, however, pay 3 per cent., ad valorem, 
on foreign goods, and British goods will be free. It was 
ruled by the Customs’ artment that traction engines 
came in free of duty if British, oduiins that the traction 
engine was essentially machinery, Under the new tariff, 
traction engines, power lorries of every description, an 
trailers for the same, are entered together in the 3 per 
cent. ad valorem class, the whole of the duty being re- 
bated in the case of British goods. A motor-trolley will, 


therefore, enter the Transvaal free if a British article, 
a & motor-car or omnibus will pay duty under the 


of 


r cent, ad valorem class, if foreign, and 12 per cent., 
ritish, 


to complete all the} - 





NICKEL AND CARBON STEELS. 
By Epwarp Drxon. 

SomE extensive experiments have been recentl 
carried out by Messrs. Thomas Firth and Sons, Limited, 
of Sheffield, on nickel steels, and the results of these 
investigations are of much interest. The principal 
advantages of nickel steels as compared with carbon 
steels for reciprocating and revolving parts of engines 
are :— 

Higher limit of elasticity. 

Higher ultimate tensile strength. 

Higher resisting power against shock or fatigue 
stresses, ; 

Tle general specification governing the supply of 
these materials calls for a steel to satisfy the flowing 
conditions :— 

Ultimate tensile strength 
Elongation in ‘2 in. not less 


... 80 to 35 tons per sq. in. 


27 per cent. 
180 deg. for 1 in. 
square specimen 
Elastic limit shall not be less than 40 to 45 per cent. 
of the ultimate tensile strength. 


An annealed acid Siemens-Martin carbon steel, 
containing 0.28 to 0.32 per cent. carbon, is capable of 
fulfilling these conditions, while the same steel, with 


tle Shee: Sh 
Bending angle not less than... 


the addition of 4.75 per cent. of nickel, will affect the 
results of tests as follows :— 
Ultimate tensile strength ... 48 to 50 tons per sq. in. 
Hiasticlimit .. .. ..90t09235 ,, 5, 
Elongation in 2 in. oa 26.5 per cent, 
Bending angle, 1 in. square 
specimen os Aik 180 deg. 


It will be seen from these results that the presence 
of this percentage of nickel in the steel makes the 
elastic limit equal to the ultimate tensile strength of 
the carbon steel, without materially reducing the per- 
centage of elongation. Whilst for a carbon steel to 
have an ultimate tensile strength of 48 to 50 tons the 
elastic limit would not be more than 24 to 26 tons, 
and elongation in 2in. only 18 to 20 per cent., not 
only are the results of tests in the low carbon nickel 
steel greatly superior to the high carbon steel, but 
there is an entire absence of brittleness, which is so 
frequently and painfully evident in the latter. 

These facts are of first importance in the highest 
development of petrol engines, it being clearly shown 
that by the use of nickel steel a material reduction in 
weight may be effected, and at the same time an 
increased strength attained. This point may be 
further illustrated by Table I., showing the results 
of longitudinal tests obtained from various percent- 
ages of nickel and carbon steels, as follows :— 


Tasie I.—Annealed Longitudinal Test Specimens. 
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In view of obtaining a correct comparative series of 
results of tests, these specimens were selected from 
steels as similar in chemical analysis as possible, 
except for the presence of nickel in tests Nos. 2 to 6, 
as may be seen from the following figures :— 


* Silicon ... 0.18 to 0.22 
Manganese... 0.70 ,, 0.75 
Phosphorus ... 0.027 ,, 0.032 
Sulphur - 0.010 ,, 0.015 

The percen of carbon in the first series of tests 


being 0.24 to 0.26 per cent., and in the second series 
0.40 to 0.42 per cent, 

Crank-shafts, connecting-rods, and other important 
parts of petrol engines, when made from carbon steels, 
are frequently oil-hardened at 1450 deg. and 1600 deg. 
Fahr., and afterwards annealed at a temperature of 
900 deg. Fahr, both in rape oil at a temperature of 
65 deg. Fahr. ; a 0.35 per cent. carbon steel is usually 
selected for ad y » which, when treated in the 
manner descri above, would give the results of 
tests recorded in Table I[. in the next column, whilst 
the results recorded in Table III. may be obtained 
from the same steel, containing different percentages 
of nickel and reduced percentages of carbon. 
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These results clearly demonstrate the distinct ad- 
vantage of nickel steel as compared with carbon steels 
in the oil-tempered state. 

Turning to the resisting power against shock or 
fatigue stresses of nickel steels as compared with 
carbon steels, the following experiments will show the 
superiority of the former. 

est specimens 4 in. square by 4 in. long, with a 
V nick 4 in. a and wide in the centre of each 
specimen, were placed on supports 3 in. apart, and 
subjected to a series of blows from a 10 1b. weight 
falling from a height of 18 in., the specimen being 
reversed after oath blow. Under these conditions a 
0.24 per cent. carbon steel cracked at the bottom of 
the Y at the fourth blow, and broke at the sixth, 
whilst the same steel, with the addition of 2 per cent. 
of nickel, showed no signs of cracking until the 
thirtieth blow, and only broke at the forty-ninth. 

This particular property in nickel steel is a gain of 
great importance, as should a small crack appear on 
the surface of a shaft, due to some unforeseen accident, 
it will not develop as in the case of carbon steel, 
owing to the tendency of nickel steel to tear, whilst 
carbon steel breaks short. 

Having pointed out the advantages of nickel steel 
as compared with carbon steel in connection with the 
reciprocating and revolving parts of high-speed en- 
gines, there yet remains to be shown that even a higher 
ratio of elastic limit to the breaking strain, and with- 
out material loss in elongation, may be attained by the 
addition of chrome in nickel steel. Owing, however, 
to the combination of these two alloys producing a 
steel of so tough a nature, constdumnble difficulty and 
additional cost may be experienced in machinin 
intricate engine parts; and therefore, for commercia 
reasons, it has been found necessary to confine the use 
of chrome to low percentages only. 

In the following series of longitudinal tests a steel 
has been selected containing :— 





Per cent, 
Nickel ... ei 5 
Chrome ... 0.60 
Carbon .., ® - se 0.22 
Ce: Ye sPeerree og 
When Elastic Limit Ultimate Tensile Elongation 
Normalised in Tons per Strength in Tons in 
at Square Inch. _ per Square Inch. 2 Inches. 
deg. Fahr. per cent. 
1400 75.11 103.94 9 
1300 50.59 62.63 18 
1200 59.85 64.98 16 
1100 53.06 68.00 15 
1009 46.30 63.36 17 
900 60.70 66.44 14 
800 64.65 71.70 13 
700 | 70.45 74.75 ll 


From the results recorded in Table IV. it will be 
noticed this steel reaches its softest point under nor- 
malised conditions when heated to 1000 deg. Fahr., 
then gradually re-hardens up to 1200 deg. Fahr., but 
again softens between this temperature and 1300 deg 
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Fahr. ; after which, howéver,a t change takes place, | on this national question ; and I might add that, in order | do not see any simple way of getting over the slight com- 
a be * mad ge | to better focus the position, it has been decided that fur- | plication to iis ye coe tows Gate and 


and at 1400 deg. Fahr. the steel becomes self-h 
consequently exceedingly difficult to machine. 

Again, the following tests were obtained from this 
steel when furnace-annealed at 1175 deg. Fahr., and 
allowed to remain in the furnace until perfectly cold. 

Elastic limit met ane ... 45 tons per sq. in. 
Ultimate tensile strength . 54 


Elongation in 2 in. ‘ 27 per cent, 

In addition to the very high ratio of elastic limit to 
the breaking strain, ther with the abnormal elonga- 
tion, this steel also displays very great superiorit 
over carbon and nickel steels when submitted to shoc! 
and fatigue stresses, as will be seen from the following 
result. A test specimen 4 in. — 4 in. long, 
with a 3 in. V nick in centre, showed no signs of 
cracking until the thirty-fifth blow, and only broke 
at the fifty-seventh. 

This test was carried out under exactly the came 
conditions as similar tests on carbon and nickel steels 
before mentioned. These exceedingly fine test results 
clearly demonstrate that this steel, when furnace- 
annealed at 1175 deg. Fahr., is in a perfect condition 
for high-speed engine construction. 








“NAVAL ENGINEERS AND ADMIRALTY 
POLICY.” 


To THE EpiTor oF ENGINEERING. 

Sir,—Your correspondent, Mr. George Hepburn, of 
Liverpool, draws attention, in your issue of June 29th, 
to the fact that further consideration will be given to the 
naval engineer problem by the members of the Marine 
Engineering Institutions during the coming session. It 
will doubtless be remembered that the question of the 
influence of naval oe on warship efficiency was ex- 
haustively dealt with by various engineering institutions 
during the years 1900-01 and 1902, and reference to their 
transactions will reveal a mass of valuable and accurate 
data on the subject, contributed by leading members of the 
marine engineering profession throughout the kingdom. 
On the appearance of Lord Selborne’s famous memoran- 
dum, in December, 1902, it was resolved that nothing should 

done which could in any way prejudice development 
along the lines which the memorandum foreshadowed. 
resolution has been strictly maintained, and the interval 
usefully occupied in keeping in close touch with the 
various phases of an psec awe and yet dangerous situ- 
ation: interesting by reason of the traditional hostility 
towards the aon engineer branch which is still so fre- 
uently and recklessly persisted in, and dangerous from 
the fact that such an attitude indicates that all-round 
efficiency is only too often overshadowed by departmental 
jealousy. Your correspondent rightly states that no solid 
progress can be made until the naval engineer problem, 
as represented by the existing engineer officers, been 
solved by complete assimilation between them and the 
engineer officers of the new creation. This assimilation 
should, to be real and effective, convey to the existing 
engineer officers all the attributes of rank, executive 
control in their own de ment, identical titles, iden- 
tical uniform, qualification to sit on courts martial, 
retention of signatures on technical and departmental 
reports, pay as promised, improved promotion, adequate 
retirement, &c. It been suggested that the existing 
engineer officers have no other qualifications beyond their 
professional knowledge; but this entirely overlooks the fact 
that as naval officers they have the direction of large 
bodies of men and the administration of a large depart- 
ment, which are really executive duties, without possess- 
ing the necessary status and disciplinary powers to enable 
them to perform these duties efficiently ; whereas the 
engineer officers of the new creation will have a general 
acquaintance with executive duties and a particular 
knowledge of engineering. Whilst it has yet to be proved 
which will be the better engineer of the two, it 1s per- 
fectly obvious that any policy of splitting straws at this 
juncture will inevitably create such jealousy, discontent, 
and ill-will, that general efficiency will be eo pre- 
judiced, and the entire engineer branch completely 
disorganised. : sas : 

The complement of the official recognition of engineer- 
ing as a factor in warship efficiency, evidenced in the new 
scheme of naval training, is a generous and broad-minded 
appreciation of the existing engineer officers who have 
during the last two decades been associated with the 
greatest technical development in the greatest Navy 
the world has ever seen, and any carping, grudging policy 
in the completion of reforms still considered necessar 
would be both a reflection on these officers and an insult 
to the profession to which they belong. Personally, I am 
convinced that the engineers and eering have no 
more ardent supporter than the creator of thenew scheme 
of naval organisation, which it is hoped and expected will 
prove the masterpiece of a life strenuously devoted to 
the service of his country ; and, what is more, I feel 
assured that the vital importance of the developments 
advocated are fully ap; ted by him, and they will be 

ranted at no distantdate. If such proves to be the case, 
it will enable the further consideration of the engineer 
problem to be devoted to the scheme of hey ay and a 
new era will thus be inaugurated which, for the first time 
in the history of the steam navy, will enable all to work 
ae roe ong | in the one great cause of naval efficiency, 

I enclose, Sir, for your 1 a pamphlet contain: 
extracts from the discussions which took place in 
meetings of the North-east Coast Institution and the In- 
stitution of Engineers and Shipbuilders of Scotland in 
in the years 1900 to 1902, from which you will see how 
remarkable was the unanimity of the opinions expressed 


ther papers on the subject will be edited by a committee 
representative of marine engineering throughout the 
kingdom, as in this way time will be economised and a 
more general discussion promoted. 


Yours truly, 
Dd. B. Morison. 


‘THE SPANNER IN THE FLEET.” 
To THE Epitor OF ENGINEERING. 

Sir,—I could wish all your correspondents were as 
temperate, when writing on the above subject, as is 
‘- A Simple Soul” in your issue of the 22nd ult. His letter 
sounds so free from prejudice that I hope he will listen to 
the few remarks below, if you see fit to publish them. 
_L = one ene y to neo ay =e ts < er hea pad ; 
if, is the pro employment for the stoker when pro- 
moted to which quugien is taken. There is ample scope 
for the employment of stoker warrant-officers and mecha- 
nicians in positions where they would not supplant the 
engine-room artificer—e.g., in the clerical work, and the 
care and maintenance of stores, su ision and care of 
mess decks, J am , flooding, and ventilating arrange- 
ments, &c. One could be borne in each ship for this duty, 
and two in large ships. 

2. The above being incontrovertible, I would ask your 
correspondent which of the two would in all probability 
turn out the better man to take charge of a watch—the 
stoker specially trained, or the engine-room artificer 
specially trained? In the Navy it should not be a 
question of what is gent enough, but what is best. 

3. “‘A Simple Soul,” I fear, is not a sea-going engineer, 
ree with me that there is no comparison 

of a few auxiliary engines and boilers 
at sea, 


Hartlepool. 





or he would 
between the c 
in harbour to the charge of a steaming watch 
except in the very smallest of ships. 

4. May I ask how we are going to have in future the 
necessary supply of engineer warrant officers? If the 
engine-room artificer is to have nothing to do with the 
steaming of the ship, it is clear he can never be an =e 
neer officer. In fact, the Douglas Report hints at . 
ing him in future a *‘ toolsman ” (this is worthy of the 

who evolved the “ observational” engineer) ; but 
the introduction of such coined words is an example of 
the fatuous passion for change at all costs now rampant 
at Whitehall, reminiscent only of the French Revolution. 
I fear that the chaos produ by the ‘‘ reformers” in 
the latter will have its counterpart in our Navy by the 
ill-considered proposals of the former. 

Had such pro been made after full and careful 
inquiry the whole matter would bear a different aspect ; 
but the absurdity of proposing such radical changes in 
the organisation and manning of the engine-rooms of the 
Fleet after only such an inquiry as is revealed by the 
Douglas Report, is but on a par with the fortune 
which, by a change of Government, enabled the public 
to obtain the publication of this record of ‘‘ My Lords” 
trifling investigations. 

Can one wonder that it was published with reluctance ? 
Surely no document was ever more self-condemnatory. 

I am, Sir, yours, 
A Navat Siete Sout. 








THE WORKS OF MESSRS. BARR AND 
STROUD: THE METHOD OF STORE- 


KEEPING. 
To THe Epiror or ENGINEERING. 
S1r,—Referring to the very interesting account of the 
above in your issue of June 30, it is difficult to appreciate 
the advantage of the ‘“‘bin” method descri without 
some further explanation. It would appear that although 
the bin numbers have no connection with the location of 
material, the latter is stored in racks or bins in the usual 
manner, and different bin numbers of the same material 
would sometimes be placed in one rack. Take, for in- 
stance, the example given of 1 in. diameter brass rod, 
and suppose that a sufficient quantity is withdrawn on a 
Friday to reduce the stock below the minimum of 50 Ib. ; 
anew order is issued in the ordinary course, and when 
delivery is made, the consignment is ticketed with a new 
bin number and ney in the usual rack; on Monday, 
haps, the workman who drew out 1-in. brass bar on 
riday finds that he has some over, and returns it tostores 
with a returned card ; this small quantity is also given a 
new bin number. We now have, including the original 
stock, three batches of 1-in. brass rod in one rack sepa- 
rately tied up and ticketed with three different ‘‘ bin 
numbers.” No doubt Messrs. Barr and Stroud have some 
means of preventing this complication, or good and suffi- 
cient reasons exist for continuing it ; in either case further 
details would be most interesting and instructive, 
Yours faithfully, 
W. O. Horsnaitt, A.M.I. Mech, E, 
To THE EpiTor or ENGINEERING. j 
Sir,—We thank you for giving us an opportunity of 
replying to Mr. W. O. Horsnaill’s inquiry regarding the 
outed of storekeeping in our works. ; : 
The condition to which Mr, Horsnaill draws attention 
larly occurs, but no confusion arises from there being 
‘“‘three batches of 1-in. brass-rod in one rack separately 
tied up and ticketed with three different ‘bin numbers.’” 
A certain amount of extra work is involved in filling u 
the heading of the bin sheets for the material returned, 


Ipswich, 


but against this extra work must be placed the great ad- | beq 


vantage that; by our system, stores are automatically 
checked, and that our office does not contain the vast 
quantity of useless records that would be necessary if the 
stores were kept by a book system. 


we have never found any difficulty to ensue in practice. 

Tn some cases we have more t three bin numbers 
for the same kind of material. For instance, if a Jar, 
quantity of one kind of material is required, it ma Ee 
ordered from several makers, In this case there will be 
a bin number for each delivery of material. 

Wedo not think we can improve upon the clearness of 
the description given in your journal, and it is evident 
from Mr. Horsnaill’s letter that he thoroughly under- 
stands our system. . 

Yours traly, 
Bakk AND Srrovup, 

Caxton-street, Anniesland, Glasgow, July 4, 1906. 





CoAL IN THE PHILIPPINES.—American army officers in 
the Philippines have been making an examination of coal 
deposits in Polillo Island, 20 miles due east from Binan- 

nde Lampon. The idea was to ascertain the advan- 
tages of Polillo, as compared with Batav, as a coaling 
for the United States Army, 


station or point of spp y 
but the judgment of the military obeervers is in favour 
of Batan. 





Tue Loxnpon Manvat, 1906.—The tenth issue of this 
annual is before us, and is, like its predecessors, full. of 
useful information. Besides dealing with statistics re- 
lating to such subjects as population, the book forms a 
resumé of the work of local government and recent 
development in civic progress. In these pages may be 
sought information on a great variety of subjects— such 
as the water supply of London, the housing of the work- 
ing classes, tramway statistics, education, &c. he 
statistics are enough to arrest the attention of anyone 
who has taken but little heed of the enormous growth of 
the County of London. For instance, we find that in 
the year 1904-1905 me 4 165 millions of passengers made 
use of the tramways, either electric or horse-drawn. In 
the section devoted to water supply, the total volume of 
water — during the year is given as over 80,201 
million gallons, drawn from seven sources. Some interest- 
ing figures are to be noted in the lighting section, wherein 
the costs relating to electric lighting are shown to have 
fallen Mer! considerably of recent years. Other subjects 
include the organisations for dealing with the unem- 
ployed, the London markets, telephone systems, and, 
in fact, all relating to progress and well-being of the 
County of London. The book concludes with reference 
to the constitutions, work, and problems of the various 
borough councils. It is published by Edward Lloyd 
and Co., Limited, Salisbury-square, EC, at 1s. 6d. 

Some Cuarities or Mr. Grorce Monrteriors-Levi,— 
The munificence of Mr, George Montefiore-Levi, formerly 
a member of the Belgian Senate, and President of the 
Association of Engineers, is widely known, and science 
benefited much from his generosity. Mr. George Mon- 
tefiore-Levi was a native of Streatham, and died in 
Brussels on April 24 last, at the age of seventy-four. 
Among his gifts to science may be mentioned the foun- 
dation and endowment of the Liége Electrical Insti- 
tute, and 300,000 francs to the Association of Electrical 
Engineers of the E.T.M. Institute, one-half of which 
was to go towards the award of a prize every three sears 
for the best original work presented relating to scientific 
advancement and the ae in the technical appli- 
cation of electricity in all its branches; the other het to 
be devoted to the creation each year of bursaries of 150 
francs each, to assist the scientific excursions of students, 
The Association of Engineers of the Lidge School re- 
ceive 50,000 francs in grateful acknowledgment of the 
benefits from study received there by the testator, and of 
the honour of the presidency which he had filled. 





_ THe WILL or THE Late Mr, Francis W. Wess.—It 
is well known to many persons that the late Mr. Francis 
William Webb, who was for man a chief mechanical 
engineer of the London and North-Western Railway, was 
a liberal we of various charities, and to these 

rsons it will be no surprise that he has left behind him 
rge sums for similar purposes, as well as for other 
useful objects, in addition pod rem bequests, Probate 
of his will has been granted, and from this we gather 
that his estate has been sworn as of the gross value of 
211,543/., with a net personalty of 196,158/. With the 
object of founding a -—y home at Crewe, he kft 
arg to the ee und of the | ey ey of 

ivil Engineers, .; for @ parsonage house for the 
Church of St. John at Crewe, 300005 for the Crewe 
parish church, vestry hall, or mission room, 3000/.; 
and for a mission room for the parish, 3000/. Owens 
College, Manchester, was not forgotten, and will re- 
ceive 20001. for a Webb scholarship for London and 
North-Western Railway employés or their sons; and 
University a Hospital receives 2000/., wherewith 
to endow a , preferably for London and North- 
Western Railway employés; 30000. will go to the Univer- 
sity College, me for a scholarship similar to that 
at Owens College, Manchester ; 1000/. to the Men’s Con- 
valescent Home at Rhyl; 10007. to the Devonshire and 
Buxton Bath Charity ; 1000/7. to the Manchester Royal 
Eye Hospital ; 1000/. to the Railway Servants’ an - 
age, Derby ; 10007. to the Institution of Civil Engi- 
neers, for Webb prizes for a paper on railway machi- 
nery; and 500/. to the Royal Albert Asylum for Idiots 
and Imbeciles at Lancaster. In addition to these are 
uests to relatives and friends, totalling 83,000. The 
residue of the estate (about 75,000/.), after payment of 
30,0007. to the Exchequer, is to be dev to the erection 
and endowment of an orpha: e at Crewe for the children 
of deceased employés of the don and North-Western 








* The method we follow seems, perhaps, clumsy ; but we 





Railway Company, to be known as the Webb Orphanage. 
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THE PRICES OF METALS. 


In the accompanying diagrams each vertical line 
represents a market day, and each horizontal line 
represents Is. in the case of tin-plates, hematite, 
Scotch, and Cleveland iron, and 1/. in all other'cases. 
The — of quicksilver is per bottle, the contents of 
which vary in weight from 70 1b. to801b. The metal 

rices are per ton. Heavy steel rails are to Middles- 

rough quotations. Tin-plates are per box of I.C. 
cokes, eeeepis 





NOTES FROM THE UNITED. STATES. 
: PHILADELPHIA, June 27. 

Tue sensational drop heard of a few days ago 
in Southern pig iron has been followed by a partial 
explanation — namely, that it was simply a step 
in a game in the .organisation of another gigantic 
trust, to be made up of the leading independent steel 
plants, beginning with the Jones and Laughlin Com- 

y, of Pittsburg. This may be mere newspaper 
talk, He ma it is the = cote Se Sates — there is 
something going on,. although there. ma: no t 
Combindehin of large iron ‘and stéel janeeate, eT he 
great Pittsburg concern has stood out against all 
offers to combine, ‘and the iron and-steel public will 
await developments before forming any opinions. 
There are heavy transactions in pipe iron, but only a 
few transactions in — forge, or other kinds. 
We are entering upon the Midsummer holiday season, 
when usually very little buying of crude material 
takes place. One interesting development of the pre- 
sent situation is the continuous demand for large 
amounts of machinery and machine-tools. The sho 
equipment of the country is being greatly cxpended, 
and much new machinery is crowding out old ma- 
chinery. The engineering plants and the larger 
foundries and machine-shops are taxed to their utmost 
capacity. The locomotive se ae the car-buildin 
plants have been buying heavily of machinery, an 
the railroad companies have also been buying heavily 
to put their machine-shops in better condition. 
Nearly every important railway system of the 
country has been in the market during the last 90 
days, or is at the present time. The next prominent 
feature in the steel situation is the continuous de- 
mand for structural material and for bridge material. 
During the past week inquiries have been made for 
14,000 tons of bridge material, and some of the 
contracts have already been awarded ; the purchasing 
railroad companies include the St. Paul, the Bur- 
lington, the North-Western, the Illinois Central, and 
one or two lesser systems. There is a very urgent 
demand for bridge material. The New York Central 
has just re-entered the market for steel to erect fifteen 
new bridges. This is in addition to its recent order 
for 25,000 tons, required to complete its new terminal 
station in that city. 

Quite a number of steel plants will be shut down 
for a short time on July 1. Repairing is urgently 
needed. Quite a number of blast-furnaces are prepar- 
ing to blow-out ‘also, and this will restrict to some 
extent the Midsummer supply of pig iron. Our latest 
information is that the railroad companies are still 
anxious to place orders for steel rails, and some of 
them are anxious to obtain deliveries during the latter 

rt of this year. One of the latest inquiries received 
5 the rail-mills of this country comes from the Temis- 
camingue and Northern Ontario Railroad of Canada, 
which is in the market for 85,000 tons of 80-lb. rails, 
either open-hearth or Bessemer, and the rails are not 
wanted until next year’s delivery. The same road is 
also in the market for 1,545,000 ties. One feature of 
the demand during the past few days for structural 
material is the large number of orders that call for less 
than 1000 tons: 








A Soypanesk Briper.—A contract for a ralling lift- 
og to carry the .Sondanese Government railway over 
the harbour at. Port Soudan, has been, awarded by the 
any — : Works oa rc _ to Reg te ema 

ri an ngineering Com y, Limited, Darlington. 
The nt at Port Soudan has a breadth of svaterwa 
of about 400 ft. On both sides heavy masonry piers will 
be constructed; fora distance of 200 ft. on one side .and 
about 40 ft. on the other ; while the bridge will havea 
span of 164 ft., and will.rank as the ldngest-rolling-lift 
bridge ever built, with the single ex eption of a some- 
what similar structure built two or three-years since in the 
United ‘States. In addition to providing, fortwo railway 
lines, the bridge is designed to accommodate foot and 
wheel traffic, and the machinery will -be worked by two 
electric motors of 650 horse-power These will 
enable the bridge to be -eit opened or closed in 
40 seconds: Some 1300, tons of steel and iron work 
will be absorbed in the: bri and the whole of the 
material is to he des from Darlington within 
twelve weeks, and will be shipped direct from! Mid- 
dlesbrough. Native Egyptian and Soudanese labour 
will be utilised on the contract, and a small staff of 
erectors and ineers will be sent from Darlington, 
under the control of Mr. F. Imbault, who had charge of 
the construction of the great railway bridge over the 
Zambesi at Victoria Falls, ; 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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THE PARIS METROPOLITAN RAILWAY; THE PLACE DE 


LOPERA. 








Fic. 9. Excavations ; PLace bE L’Opéra. 





Fic. 10. Station ror Line No. 3; Near Pace ve 1’Opéra. 


Tue Paris Metropolitan Railway, as now mapped | line; it then runs near the St. Lazare Station, and 
out, will form, when completed, a very intricate net-| under the Place de l’Opéra. Special difficulties were 
work of lines. At present there are but three lines in | encountered at the latter point ; the subsoil is water- 
service : the one first built, which follows the Seine, | bearing, and provision had to be made for the crossin 
and was opened in time for the Exhibition of 1900 ; | of three Metropolitan lines in separate tunnels, pla 
the second forming a curve to the north of the city ;|one above the other, with separate stations at three 
and the third, starting from a junction with the second, | different. levels. The three tunnels were taken in 
and running to the crowded eastern suburbs. Work hand simultaneously. The work is illustrated in our 
is being pushed forward on new lines with almost two-page plate and in Figs. 9 and 10, above. The 
feverish activity, and although several years must|tunnel for line No. 3 has been completed, while 
elapse before all the lines forming the complete system | the twe lower ones, for two other lines, will be 
are built and linked together, doubts are being pretty | completed when these lines are being built. Of 
generally expressed as to whether the company who | the two lower subways crossing each other and line 
will ultimately have charge of the service will be able | No. 3, underneath the Place de l’Opéra, the upper 
to make the working pay, considering the great in-|one is to be for a line joining the Palais Royal to the 
tricacy of the system, and also the large number of Place de Danube, in the north of the city ; the lower 
limitations, rules, and regulations prescribed by the | line will join Atteuil, a western suburb, with the 
municipality. Place de l’Opéra, and will run underneath the 

The third line above referred to starts in the vicinity | Boulevards. The upper line, No. 3, and the two 
of the Parc Monceau, where it joins the north circular | lower subways, the latter ready at the Place de 





l’Opéra for connecting up, are shown in the plan, 
Fig. 1. The method followed has been to form a 
large concrete underground construction containing 
the three tunnel sections ; the three stations are pro- 
vided outside the space covered by the Place de 
l’Opéra, underneath the streets which converge to it. 
Owing to the depth of the concrete construction 
required, and also to the water-bearing nega 
of the subsoil, the foundations have been driven by 
compressed air. The track of line No. 3 is 29.73 metres 
(97 ft..6 in.) above sea-level. The middle track will 
be at a level of 25.23 metres (82 ft. 9 in.), while the 
track of the lowest, Auteuil-Opéra, line will be at a 
level of 20.13 metres (66 ft.), or 16 metres (52 ft. 6 in.) 
below the ground-level. The water-bearing strata 
ending at a level of 24.10 metres (79 ft.), compressed air 
will have to be resorted to for constructing the subway 
for the latter line. 

The concrete construction above referred to has 
been built in three ys joined together. Its founda- 
tions were driven by comp air, three caissons 
being used simultaneously, their dimensions being 
19.50 metres (64 ft.) length, and 8 metres (26 ft. 3 in.) 
width ; 24.50 metres by 8 metres (80 ft. 4in. by 
26 ft. 3 in.), and 8.24 metres by 5.99 metres (27 ft. by 
19 ft. 8in.). Their location is shown in Fig. 2, and in 
dotted lines in Figs. 3 and 4, the latter being a plan of 
the tunnelling works before completion of the ground 
level flooring. Figs. 6 to 8 are respectively longitu- 
dinal sections of the excavations at the Place de 
YOpera for line No, 3, Boulevard de Courcelles to 
Ménilmontant ; for the line from the Palais Royal to 
the Place du Danube ; and for the Auteuil-Opéra line. 
The view, Fig. 5, shows line No. 3 in service and 


the work in progress for the Palais Royal line. The 
smallest caisson was in operation at the point where 
line No. 3 commences crossing over the Palais Royal 


line. The centre lines of the two larger caissons are 
parallel to that of the Auteuil Railway, and between 
them is the subway for the latter railway, of which only 
the springing of the vhult and part of the side walls are 
built so far. This line will be carried on a steel floor- 
ing, which will rest on supports provided on the outer 
surface of the masonry blocks laid by compressed air. 
The three of the concrete construction have been 
carried down through sand to solid ground, ata level 
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of 11 metres (36 ft.), the upper sucface of the highest 
part being at a level of 24 metres (78 ft. 9in.). The 
concrete construction has been completed by masonr. 

work in the shape of a pentagon, on the top-of whic 

is laid a steel flooring directly beneath the street-level. 
The flooring is built of main girders with longitudinals 
and jack-arches, on which the street paving is pla 

The track of the line now in service (line No. 3) is 
laid on sleepers fitted to a steel flooring formed of four 
girders stayed together ; the jack-arches of this floor- 
ing form the roof of the Palais Royal line. Figs. 9 
and 10, pige 25, show the excavation at the Place 
de ’Opera and the underground station in course of 
completion for line No. 3, in the vicinity of the said 
Place. 

The stations for such underground railways should 
be provided with lifts, but these apparatus will not 
form part of the Paris Metropolitan equipment. 

The tunnel work for line No. 3 at various parts of 
the subsoil cuts through marshy ground and fillings 
of ages gone by, the sulphurous emanations from 
which caused some inconvenience. One of the in- 
teresting portions of the work was the driving of the 
tunnel underneath the St. Martin Canal, and for this 
the period of the year was chosen during which canal 
traftlo is practically at a standstill to permit of repairs, 
and when the canal section above the proposed un- 
derground railway was drained. The canal itself, 
within the city limits, also runs underground. The 
tunnelling underneath the canal has cost 1,350,000 
francs for a length of 500 metres (175,000/. per mile). 
The railway tunnel cuts underneath the canal in an 
oblique direction, and runs under it for a distance of 
60 metres (197 ft.), and slightly below the water- 
bearing level, which is, at that part, at 23.83 metres 
(78 ft. 4 in.) above sea-level. At the same time as the 
railway tunnel was being driven the invert and side 
walls of the canal over the tunnel section were pro- 
vided with an armoured concrete lining. 

Difficulties of a different nature were encountered 
near the end of the line, in the vicinity of the Pére La 
Chaise Cemetery, caused by water-bearing Fontaine- 
bleau sand, where extensive drainage, shoring-up, and 
foundation work had to be carried out. 








INDUSTRIAL NOTES. 

AmonG the more vigorous of the younger trade 
unions in the engineering trades the Amalgamated 
Society of Tool- Makers finds a foremost place. 
Established in 1881, it was registered in 1883, its 
central oftice a © Birmingham. It has a monthly 
journal of a genera character, but especial attention 
is always given to the particular branch of trade it 
represents. The society is affiliated to the General 
Federation of Trade Unions, and to the Labour Re- 
presentation Committee, so that it takes its place in 
the two great forward movements of labour. Its 
annual report for 1905 speaks of continued pro, 
in membershipandinfunds. The increase of members 
in 1905 was 514, since which date—up to the date of 
the issue of the report—there was a further increase of 
268, or a total of 782 since January 1, 1905. The presi- 
dent attributes some of this progress to the ‘lively 
little monthly journal ” of the society ; and it certainly 
deserves that description. The income in 1905 was 
the largest since the union was established, the total 
being 6886/. 17s. 10d.—an increase of 711/. 19s. 7d. 
over 1904. Of that total, 164/. 16s. Sd. was interest 
on invested funds. The cost of benefits in the past 
year was 3120/. 4s, 2d., showing a decrease as compared 
with the previous year of 854/. lls. 9d. The total 
cost member was, in 1905, 1/. 4s. 6d. ; in 1904 it 
was 1/. 15s. One member claimed, and was paid, 100/. 
as accident benefit, the first for some years past. Out- 
of-work benefit amounted to 160/. 15s. 4d. in the Bir- 
mingham district, and in Coventry 198/..1s.; the total 
for all branches was 2258/. 7s. ld. The list of benefits 
compares well with those of the Amalgamated Society 
of Engineers and kindred unions. 





The American Federationist for June indicates a 
forward movement in the United States by the labour 
organisations of that country. The open letter to 
President Roosevelt shows the character of the legis- 
lation demanded, the first and foremost subject in 
which is the Anti-Injunction Bill. It is felt keenly 
that these yee om by omapjayers, syndicates, 
and trusts strike a blow in the » as it were, at 
the labour movement on ex parte evidence, so that 
in the case of a dispute the union is at once handi- 
capped by legal process which ties the hands of the 
organisation’s officials and renders the organisation 
itself powerless. The complaint of the Federation is 
that the House Judiciary Committee failed to report 
or to take any definite action in the matter of that 
Bill. There is an insistent tone in the letter that 
Congress should, ere the end of the present session, 
take up and a measure such as that formulated 
in the Bill or Bills before Congress. Failing this, the 
American Federation of Labour wili embark upon an 
agitation somewhat similar to that of the Indepen- 
dent Labour Party in this country, calling-upon all 





candidates for Congress to give a to the Bill. 
Those who promise support will be upheld by 
Labour men at the polls, those who oppose will be 
denounced for their conduct. It looks as if political 
campaigns in the United States will, in the near 
future, be dominated more or less by the voice of 


ced. | Labour ; should this be the case, even the Presidential 


Election will be affected, as well as Congress and the 
Senate. 





The formal announcement of the completion of the 
new sliding-scale basis for the Midland Iron and Steel 
Trades is most gratifying from all points of view. It 
has been under consideration for eighteen months, and 
the committee has shown great patience and care in 
all those lengthened negotiations. The old scale 
had caused some friction at times, and the men had 
threatened more than once to break away from the 
Midland Wages Board. It is generally admitted 
that the men were not wholly to blame for the 
restiveness manifested, but there were difficulties in 
the way of revision, on both sides. Under the new 
scale the books of seventeen firms are to be examined 
every two months, and the average net selling price of 
all classes of iron ascertained, For every 1/. of selling 
price per ton puddlers are to be paid 1s. and a 
premium of 2s.; so that if the ascertained price is 6/., 
puddlers’ wages will be 8s., and other workers in pro- 

rtion. This is a concession of 6d. per ton as com- 
pared with the old scale, which allowed a premium of 
Is. The new scale includes what are known as 
‘* Northern extras.” The scale is to continue in opera- 
tion for at least two years, and thereafter to be subject 
to three months’ notice on either side. This new scale 
will regulate the wages of about 10,000 men in North 
and South Staffordshire, East Worcestershire, Shrop- 
shire, Lancashire, South Yorkshire, and South Wales. 
While negotiations have been going on the wages in 
those districts have been pond scm by the North of 
England scale, subject to the ‘‘ extras” before men- 
tioned. Thus, while on the Continent and elsewhere 
capital and labour have been in a ferment, often in a 
hostile attitude, sometimes in bitter conflict, we in 
Britain have been drawing closer together in mutual 
negotiations for the settlement of labour disputes. 
We are going forward in this direction ; in no case are 
we going back upon conciliation, though there is now 
and again some friction as to results. 


The Workmen’s Compensation Bill has ed 
through Committee in a form very favourable to 
the workmen. Employers will think it too favour- 
able, but it is to be hoped that improved methods 
of insurance may reduce the cost to what would 
generally be regarded as reasonable. The new pro- 
posal of the Government to provide a life annuity 
through the Post-Office Savings Bank, in lieu of a 
lump sum of 500/., equal in value to 75 per cent. 
of the annual value of the weekly payments, may 
indicate a ible extension of that method to 
suit particular cases. The lump sum might dis- 
appear, and then Poor Law relief would have to 
be resorted to for the person injured, and possibly 
for a family. The proposal to extend the measure to 
trade diseases has led the Government to appoint 
a small committee of experts to decide what trades or 
processes may be scheduled. Some objected to this 
course, especially as regards certain well-known cases, 
such as lead-poisoning ; but in the end all the amend- 
ments to the schedule were withdrawn, except as 
regards certain processes in the Potteries There is 
really no reason why certain well-known branches of 
trade known to be gerous should be excluded from 
the Bill, for their effect may be quite as bad as any 
cases of accident. The only question is how best to 
protect human life and health without ruining such 
trades. There was reason in the Home Office view 
that a long schedule of diseases would result in litiga- 
tion, and in losses, not only to employers, but most 

robably to the injured persons. Insurance companies 

ave a perfect right to protect themselves, but they 
have no right to evade the well-known intention of 
provisions in an Act of Parliament. 





The inquiry into the administration of the Poplar 
Board of Guardians has disclosed a state of things 
that reflects discredit not only upon the persons con- 
cerned, but upon the system which tolerates it even 
for a short period. The proceedings at the inquiry 
are not creditable. The conduct of some members 
was such that their own counsel had to rebuke 
them and intimate that their absence from the 
inquiry was needful. The personal matters alleged 
in the evidence ought to be a subject for other pro- 
ceedings, for, if true, they are a — disgrace to local 
institutions. But this part must be left for the 
parties concerned to fight out. The maladministra- 
tion of public funds, by neglect or otherwise, is a 
matter of vast importance to the community, for 
local bodies are and parcel of our constitu- 
tional system. Treat the poor—the aged, the infirm, 
children, and even those in temporary distress— 
kindly, even generously, if you will, but let it be 





done in such a way that it can be defended on the 
grounds of justice and expediency ; extravagance and 
waste are altogether unjustifiable. The ratepayers of 
the district complain of high rates, and no wonder 
under the system pursued. The result will be a re- 
action in favour of rigid economy. 





At the quarterly meeting of the Amalgamated Asso- 
ciation of Cotton-Spinners held last week in Man- 
chester, the executive committee reported that the 
condition of trade in the cotton industry was one of 
all-round prosperity. Machinery had been running 
at its full capacity, and the operatives had been pro- 
vided with regular employment. The volume of Lan- 
cashire trade, both with home and foreign countries, 
had continued to increase, and employers had been able 
fully to maintain that excellent profit-earning position 
which they had now enjoyed for nearly two years. 
The situation was regarded by the executive as suffi- 
ciently good to warrant the association in taking 
steps to obtain an advance in wages of 5 per cent., 
so that the workers should participate in the tide of 
prosperity. Steps were therefore taken to obtain 
such advance in all the districts covered by the Em- 
on aed Federation outside the Bolton district, in which 

istrict no change was sought. Thecouncil also re- 
ferred to the negotiations, still pending, for the estab- 
lishment of a system for the automatic regulation of 
changes in wages—of advances in times of prosperity, 
and_of reductions in periods of adversity in the trade. 
In accepting the report the delegates stated that they 
did not regard the task of completing such a scheme 
as impossible. There are, no doubt, difficulties, but 
the mere effort to effect such a change shows that there 
is a desire to settle disputes amicably, and to avert 
them where possible. ference was also made in 
the report to the system of ‘‘ time-cribbing,” as prac- 
tised in some of the mills ; the operatives sought for 
help to prevent such a system by the employment of 
the police force in the several districts. But the watch 
committees did not approve of such a system, neither 
do the employers. The less the police interfere in 
labour disputes the better. The association has de- 
cided to perpetuate the memory of the late general 
secretary by a system of old-age pensions, rather than 
by any statue or other memorial. The —— heartily 
approved of the proposal, much to the credit of all 
concerned. 





The great success of the Sweated Industries Exhibi- 
tion, held in the Queen’s Hall, London, has led to a 
movement for a similar exhibition in Manchester, to 
be held in October next. It is thought that if people 
only knew the conditions under which goods are made 
by sweaters, the system would die out. This may 
not be the case, but it is certain that sweaters would 
suffer by diminution of business. It is well known 
that manufacturers of proprietary articles often boast 
of the conditions under which their goods are made, 
and it is singular that the firms or companies which 
produce under the best conditions, prosper the most, 
as arule. The worst of it is that in some instances 
the ‘‘ great houses” buy. ‘‘ sweated goods,” aud eell 
them as manufactured by themselves. For nearly thirty 
years the head-quarters of the Amalgamated Society 
of Tailors have been in Manchester, and the worst 
forms of sweating are in that trade, and in some 
branches of the wood-working trades. The Tailors’ 
Union ought to be able to bring pressure to bear on 
the clothing trades,-and it has done so to some extent. 
The result of the Sweated Industries Exhibition in 
London, and of the East End tailors’ strike, which 
was an outcome of it, will doubtless be again manifest 
in Manchester. Manchester is also the head-quarters 
of the great co-operative movement, which sets its face 
against the sweating system, not in theory only, but 
in practice. The Exhibition ought, therefore, to be a 
great success, 





On the eve of the ager 4 meetings in the iron 
and steel trades there was little to indicate what 
would take place. Quietude was the order of the 
day in the Midlands and in the Lancashire districts ; 
but the users of finished material have needed good 
supplies throughout the past quarter. 





The dispute in the London Printing trades seems 
not to have been quite settled ; one section has taken 
the vote as to giving in notices since the settlement 
with the London Compositors’ Society, on the ground 
that the terms were not to their satisfaction. But it 
is expected that there will be a satisfactory settle- 
ment without ceasing work. 

In other parts of the world the printing trades 
appear to be engaged in a Serweed movement as 
regards wages, hours of labour, and other condition, 
of employment. In Russia the letterpress printers 
are taking their full share in revolutionary troubles, 
which now and for some time past have n goin, 
on in that unfortunate country. In Germany an 
Austria they are busily engaged in trying to increase 

and reduce the hours of labour. In France 
they are striving for a nine- hour day and for an 
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increase in wages. In America a hard fight has 
been going on for an pe day, and reports 
state that the men have been completely successful. 
In Canada the ‘‘ open shop” question is being fought 
with vigour and persistence. 





The Municipal Employés’ Association has been 
organised for the next London County Council and 
the borough councils elections. It is said that the 
Independent Labour Party have determined to contest 
every seat not represented by a Labour representative. 
Such a policy will not be to the advantage of labour. 
The ratepayers are already alarmed, and a determined 
effort will be made to prevent the employés dominating 


the councils and thereby forcing their own claims.! }, 


The example of Poplar will b2 in the minds of the 
ratepayers when the contest comes, and the result 
cannot be very doubtful. 





A new difficulty is threatened over the Workmen’s 
Compensation Bill. It is reported that some of the 
Sheffield employers have instituted a regulation for 
the medical examination of workmen with a view of 
svfeguarding themselves against the provisions of the 
Compensation Act when it comes into force. It is 
stated that 15 unions are associated together in the 
heavy Sheffield trades to resist what they call 
‘*the obnoxious regulation.” The Amalgamated 
Society of Engineers has issued instructions to its 
members prohibiting them from submitting to exami- 
nation. If the law is unduly stretched in one direc- 
tion, there is sure to be reaction. 





The Mail Drivers’ Union stated at a deputation to 
the Pustmaster-General that their wages were only 
21s. per week, and the hours 15 or 16 perday. The 
Postmaster-General said that he had no idea that the 
wages were so low and the hours so long. He would 
do his best to remedy the grievances complained of. 





The Welsh anthracite miners have taken a step 
which they may regret. It is reported that the whole 
of the fifty-seven collieries mining that class of coal 
employ about 12,000 men, of whom 800 are non- 
unionists. The union men have resolved to hand in 
their notices unless the non-union men join the union. 
This coercion is regrettable. 





A strike of brass-finishers in the Ashton-under-Lyne, 
Stalybridge, and Dunkinfield districts has been 
averted by the employers granting the 10 per cent. 
advance in wages asked for by the operatives. This 
concession was made at a joint meeting of both parties. 


The platelayers in the Paddington district of the 
Great Western Railway Company are agitating for an 
increase in wages and better conditions of employment. 
These men assert that they are subject to more 
dangers than most of the railway workers, and that 
their pay is unsatisfactory. 








CANADIAN Stexzt.—The production of steel ingots and 
cast first fusion steel in Canada showed a considerable 
advance last year, the increase realised, as compared 
with 1902, being as much as 221,412 tons. The yearly 
os for the ten years ending with 1905 was as 
ollows :— 


Year. Tons. Year. Tons. 
1896 16,000 1901 26,084 
1897 18,400 1902 182,037 
1898 21,540 1903 181,514 
1899 22,000 1904 a 148,784 
1900 23,597 1905 es 403,449 


The production of finished iron and steel in Canada last 
ear also beat all previous records, having amounted to 
,826 tons, as compared with 180,038 tons in 1904. 
Steel rails were made in Canada last year to the extent 
of 178,885 tons, as compared with 36,216 tons in 1904. 
There were twenty-one rolling-mills and steel works in 
Canada at the close of last year. Of these, four are 
situated in Nova Scotia, five in the province of Quebec, 
ten in that of Ontario, one in New Brunswick, and one 
in Manitoba. 





Large Ferro-Concrete WHarr.—A coal-wharf now 
being built for Messra. Cory and Co, on the Medway, at 
Rochester, was designed by Mr. H. Shoosmith, C.E., 
in Hennebique ferro-concrete. The wharf has a river 
frontage of 340 ft., and is connected to the shore by two 
return ends, 180 ft. and 100 ft. long respectively. It is 
founded upon 200 ferro-concrete piles, connected longitu- 
dinally and transversely by ferro-concrete girders, hori- 
zontal and diagonal bracing, and a continuous decking of 
the same material, covered by tar macadam laid — a 
foundation of Thames ballast. Double railway tracks are 
laid along the entire wharf, and a third track provides for 
the installation of travelling-cranes to facilitate the trans- 
shipment of coal from river to rail in an expeditious and 
economical manner. The area between the river- 
face of the wharf and the shore will be ultimately re- 
claimed and filled in to quay-level. To hold up the 
material for this purpose, a deep curtain-wall of ferro- 
concrete is provided at the back of the wharf, and ferro- 
concrete sheet-piling between the foundation piles along 
the front. The sheet-piling will also permit dredgi 
operations to be undertaken for the purpose of providing 
ample water-depth for vessels lyirg ak n_sid>. 








CHILL IN CAST IRON.* 
Influence of Silicon, Phosphorus,-Manganese, and 
Aluminium on Chill in Cast Iron. 

By E. Apamson. 


Hiruerto the constitution of cast iron has not received 
the same attention from metallurgists as steel, although 
having regard to the wide variations which occur in its 
five chief constituents—carbon, silicon, sulphur, phos- 
phorus, and manganese—it probably presents a more 
complicated problem than steel. 

According to Professor Howe, the intermediate stages 
between mild steel on the one hand, and pure white cast 
iron, averaging, say, 4 per cent. of carbon, on the other, 
form an unbroken series, and as a similar continuity may 
iscerned between white cast iron and the greyest of 
hematites, it would seem that the difference between 
mild steel anda No. 1 hematite is one of degree rather 
than of kind. The chief distinction between hematite, 
foundry, and basic iron is, of course, the presence of 
phosphorus ; in other words, cast iron may be ed, 
chemically speaking, as very impure steel, a view which 
may help to explain its greater complicaticn. 

Amongst those who have devoted attention to the 
problems presented by cast iron are Professors Turner 
and Unwin, the late Sir Lowthian Bell, Messrs. Stead, 
West, and Keep, Professor Howe, Dr. Moldenke, Mr. 
G. R. Johnson, and Mr. Percy Longmuir, and a study of 
the various papers and discussions which have a 
will reveal many conflicting opinions, due, = to 
some extent, to manufacturers and users not being suffi- 
ciently in touch with each other. 

Some writers consider that when the total carbon is 
under 2 per cent. the metal should be called steel, and 
when over 2 per cent., cast iron. As a convenient 
nominal line of division this may be satisfactory enough, 
as very little steel is required of such high carbon. Diffi- 
culty, however, arises from the fact that, commercially, 
cast iron or pig iron cannot now be obtained direct from 
the blast-furnace—that is, with any degree of regularity— 
with as low a total carbon as 2 per cent.; and whilst low 
carbon undoubtedly makes for tenacity, if such an iron 
were specially made and remelted in the cupola, the total 
carbon mone be increased to about 3.25 per cent.; hence 
any tests which show a total carbon of less than, aay, a 
minimum of 2.75 per cent. can only be conside as 
purely comparative. 

In the following experiments to determine the in- 
fluence of some of the metalloids on chill, and under con- 
ditions as nearly as possible identical, to obtain com- 
parative data on mechanical tests and other conditions, 
the author has endeavoured to keep the total carbon 
approximately such as would be obtained in air-furnace 
practice, such as for the manufacture of chilled rolls, or, 
under certain conditions, in the cupola, varying the 
silicon, phosphorus, and manganese, whilst keeping the 
other constituents approximately constant. 

Table A, page 28, gives the chemical analyses and depth 
of chill, together with the temperature at which each 
sample was cast, and the chief mechanical tests. The first 
three results were obtained with increasing percentages 
of silicon, the next three with increasing percentages 
of phosphorus, and the remainder with increasing per- 
centages of manganese; and whilst not attempting an 
exhaustive research, the results may assist in as at 
ceaeeve hypothesis as to the cause of a given depth of 
chill. 


Table Aa shows combined carbon and chills, with casting 
temperature. 

Table B is intended to show the true depth of actual 
chill, and the depth and class of mottle behind the chill. 


lumn A gives the depth of pure white chill. Column B 
shows the depth to which what may be termed the spotted 
white of the mottle after the true white is thrown, 


rt 

and oohenm C shows the depth to which the chill mottle 
is thrown before iron mes grey. This distinction 
was thought desirable by reason of a slight difference in 
practice in detining what is true chill, the more customary 
way in England being that the chill finishes as soon as 
fine spots of grey iron begin to appear. The following 
figure illustrates the table :— 
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Table C gives the rate of cooling of the molten metal. 
The differences in the temperatures of each chill, divided 
by the number of minutes between the casting of each 

ill, give the fall in tem ture in degrees per minute. 

Tables D, &c., give a few analyses referred to in the 
paper. 

CHEMICAL ANALYSES. 

With the exception of tests 2 and 3, in Table E, the 
experiments were carried out in the Metallurgical De- 
partment of the Sheffield University, and the metal was 
melted in best clay crucibles in an ordinary coke crucible 
steel melting-furnace. : 

Each chargé of 100 lb, was melted in two crucibles, and 

* Paper read before the Iron and Steel Institute on 
May 10. 








immediately poured into a small ladle. The first chill 
was then cast, the temperature of the metal being taken 
as it was running out of the ladle; then the mechanical 
test-bars were cast, and immediately afterwards the 
second chill, the temperature of the metal being taken a3 
before. A Wanner pyrometer was used, and it was origi- 
nally intended to check each temperature with the Le 
Chatelier pyrometer, but the variations in the few tests 
taken were so slight, and could be accounted for in the 
difference in temperature between the metal in the ladle 
and in the chill mould to which the latter instrument was 
— that it was decided to use the Wanner pyrometer 
only. 

Keep”! bas shown that with constant silicon the com- 
bined carbon increases with the smaller size of the test- 
bar, and, further, that the quicker the metal is cooled the 
higher is the combined carbon. This will sufficiently ex- 
plain the difference between analyses from a 2-in. by 1-in. 
test-bar, and a section of 5-in. by 2-in. by 1}-in. area chill; 
the former, analysis for analysis, may be mottled in sec- 
tion, whilst the latter would show a distinctly grey frac- 
ture above its chilled area. Tests 4 (a) and 4 (b) in Table 
E will show the possible difference in carbon between the 
chill-test and the transverse bar, and as these tests were in- 
tended primarily for the depth of chill, the analyses are 
taken from the grey fracture referred to, as giving the 
more accurate result in carbon distinctions for compari- 
son with pig iron to obtain similar chills. 

It is difficult to obtain true combined carbon in cast 
iron in one determination by the colour test, hence the 
average of several have m taken in each case. The 
total carbon has been determined by combustion. 


MECHANICAL. 

The size of the chills was 6 in. by 2 in. by 5 in. deep, 
tapering to 54 in. by 1} in., and the molten metal poured 
on to a sufficiently heated steel block, 3 in. thick, coated 
on the top with blacking. 

The transverse bars were 2in. by lin. by 3 ft. 6 in. 
long, tested on the edge on 3-ft. centres, and were cast 
on the edge with a slight fall. Two bars were cast ther 
in each set, one tested with the “fin” up (marked ‘u” 
on Table A)—i.¢., with the ‘‘fin” in compression ; and the 
other with the “fin” down (marked ‘‘d” in Table A)— 
i.c., with the fin in extension ; and it will be observed 
what a great difference there is in the tests owing to the 
alteration in the position of the “fin.” The Buckton 
testing-machine was used with a downward pressure for 
the transverse bars. 

The three tensile tests in Table A were obtained with 
the skin on, and whilst they are by no means high, they 
are sufficient to show that, within limits, the tensile 
strength increases with increasing silicon. 

It is somewhat difficult accurately to com mecha- 
nical tests in cast iron, as the standard test- vary so 
much, as also do the methods of testing, and thermal 
conditions also have to be considered ; but it is interest- 
ing, as illustrative of the advances made by science, to 
record in Table F a few of the transverse tests which 
have been obtained since 1847, when Robert Stephenson 
conducted some experiments in connection with the 
high-level bridge at Newcastle-on-Tyne, to determine by 
the transverse test the most suitable mixture for the con- 
struction of the girders of the bridge. The table is quotcd 
from Professor Turner’s — 

Conclusions.—A study of these tables will reveal data 
tending towards some rather different conclusions from 
those which have been generally accepted, either theo- 
retically or deduced from observations on experiments. 
Whilst not prematine these as final, owing to the vary- 
ing chemical and physical conditions of pig irons, the 
tests are commercially obtainable, and it may be taken 
generally that the depth of chill is primarily dependent 
upon the percentage of combined carbon and the tem- 
perature of casting, as shown in Table Aa. Combined 
carbon 0.67 per cent. gives yy-in. chill, and combined 
carbon 0.88 per cent. gives 7 in. and 1 in., but the 
latter was cast at a much higher temperature. These 
figures are taken from the silicon and phosphorus tests, 
and the manganese tests also show an increase in true 
chill with the increasing manganese up to combined car- 
bon 1.60 per cent., when, whilst the true white is not 
deeper, the mottled fracture at the back is, as will be 
seen in Table B. 

Carbon.—It will be conceded that the total carbon and 
its condition in pig iron (and consequently any portion 
of the gr i part of a casting immediately behind the 
chill, which approximates more nearly to the pig re- 
melted) are the primary, or dominating, factors in the 
production of chill, and also of obtaining mechanical 
tests, the influence of each constituent having its par- 
ticular direct or indirect effect upon this condition Dat 
there seems to much misconception in this respect, 
and negative opinions rather than positive. For instance, 
it is stated that the higher the graphitic carbon the lower 
the chill, but it is quite a to have two irons equal in 
graphitic carbon and other elements, but differing in total 
carbon, and. pages poe dey combined carbon, in which 
case the higher total carbon would give the deeper chill 
by reason of the higher combined carbon. Would it not, 
therefore, be more accurate in regard to chill and all 
mechanical tests to consider the total carbon and com- 
bined carbon as definite factors, rather than the graphitic 
carbon as a negative, by reason of the possible variation 
in total carbon, treating the graphitic carbon more as an 
impurity, or, rather, a se te constituent to combined 
carbon. The graphitic carbon also may have to be subdi- 
vided. Moissan?* shows that the higher the temperature at 
which graphite is formed the more refractory is it towards 
oxidising agents. The average practical man has usually 


2 ‘The references are to the Bibliography at the end of 
the paper. 
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the present time, is not sufficient to enable one to inter- 
eee 2 TABLE A. 5 oe i ae ie Rien t — Fe what the eon nm oo will 
n other words, two pigs can have apparently the 
pe eR Onn. Tests TRANSVERSE. Tense | Same composition, but alffcrent fractures, and when 
- | gan. x In. x 8 Fr. | Tests. | treated exactly in the same way may have very different 
Ne. | eee PES OL SN EO Ge ae = ete ae <= mage properties, from which it can only be concluded 
| | | t . * :. 
| otal |Graphitic (Combined | siticon, | Sulphur. Fann 0 Senge) Bee | ont Bahco: | Tene pet | tien m2 Ry cole adn gage wine ne 
234 : ? sm z P 2 . : ‘ Boys It is stated that silicon turns carbon into its graphitic 
deg. | in. in. | ~ |form, but from observations at the blast-furnace the 
1 | 3.30 2.82 0.88 0.740 0.030 0.629 | 0.970 | 1216 29.92 (u 0.50 8.76 | author has been led to the conclusion that this conversion 
| 1187 28.54 (a 0.60 | may be largely of a thermal nature—that is, due to th 
2 | 3.33 2.58 0.75 1.166 0.082 0.538 0.800 — 7. ‘ 0.45 14.79 temperature | manufacture and of joan Th as may “ 
| 41.70 ¢ 50 | judged f: inspection of Table D, which, f 
8} 32 | 261 067 1.400 | 0.029 | 0.567 | judges Hom on teegestion ef Selle D, walsh, Ser con 
edad — " f oo 4 oa 16.86 venience, is divided into four parts. The first (samples 1 
4) 3.80 2.42 0.88 0.910 | 0.088 | 0.808 | 0.770| 1258 | 1° +} 48:90(u) | 0 55 to 6) gives several complete analyses—according to present 
1236 35.42 (d) 0.35 chemical practice—of No. 1 hematite made at the Seaton 
5 | 8.35 | 2.50 0.85 1.050 0.048 0.690 | 0.590 1968 n.06 (u) 0.80 | Cuore Iron Works. The second (sample 7) gives an 
= Ms . is of a No. 1 hematite pig iron containing an ab- 
6 | 3.80 2.54 0.76 0.980 0.054 1.075 | 0.620 | 1258 i | 40.96 (u) | 0.30 penn oy As 8 
; #%. normally low tage of silicon, and refers to a sample 
7 | 882 2.58 0.74 1080 | oo | 0.670 | 0613 | 1298 | Siow | oz which was exhibited by the President, Mr. R. A. Had- 
1215 | 40.40 (d) 0.71 field, when the members visited bis works last September, 
~ 3.48 2.58 0.90 1.070 0.042 0.490 1.170 1388 1} | 47.16 (u) 0.50 * the autumn meeting in Sheffield. The analyses and 
1 34.20 (d 0.3 togra i i 
9 | 3.88 1.68 1.65 1 060 0.042 0.550 | 1.600 | 1274 y | 28.48 (up 0.26 ar ge oe wy a 
1229 1 24.80 (d 0.27 ; : : , 
10 | 3.34 | 1.24 2.10 1.050 | 0.083 | 0490 | 3.250 | 1966 i | frosty | O88 The fractures Nos. 2 and 3 are almost identical with 
1201 | 1 | 2640(d) | 0.24 those of No. 5, whilst the graphite flakes of sample 1 are 
not quite so large, but it is still a No. 1, and a ‘‘kishy” 
(up @ tented with “fa” up—ia., in commpecniion. iron. The sample 7 is a much closer-grained iron, but 
(d) = tested with “fin” down—i.e., in extension. still a No. 1 crystal. , d . 
Charpy and Grenet!® give the following conclusions :— 
TABLE Aa. TABLE D. 
Combined Tempera- | Tempera- | P 
Carbon. | ture. Chill. ture. | Coll. asst 
} ra t ae No. Fracture. | iat "agin REMARKS. 
. 3 Total Graphitic|Combined! . Phos- | 
by = 4 ad rg? | Carbon. | Carbon. | Carbon, | Silicon. | Sulphur. | phorus, | Manganese. 
0.76 oa" 
ie a = 1 No.1. 4.23 3.62 0.61 0.670 | 0.026 | 0.040 1.40 
asslCU«|saas 1187 3 |» 1. | 308 3.08 0.57 L4 0.040 | 0.08 0.72 
0.88 | 1258 1 1286 i ; ” .? we e en om oo 2 pons — =. 0.78 
0.74 1298 1215 H a ts ae | Hr =o “< oa pas one 1.30 Very large flakes. 
an 1 1 ume | 1 oe epee 3.49 0.18 4.63 0.084 0.041 is i o a Fs 
”» oe ee le }e . - . 5 . le o. 
16500 | «(es | 2290 | S$ jodie | BM 3.02 0.12 5.85 0.083 | 0.043 | 1.00 : Saag 
etiialaaedeeliiie a 9 iclose .. .28 2.22 1.06 0.35 0.026 0.02 0.07 7 
. . 8(a) Spotted white |.| 8.30 0.10 et Gee ee eS ee dee ee eee 
: ABLE B. ae (0) Open No. 4 forge ..| 3.30 2.58 0.72 0.64 Same cast. 
egy : : 9 oi --| 0.80 “a | 0.80 3.30 Supplied by R. A. Hadfield 
dali | 2 = sot esenreeser serrata — 
se | =8 8 TABLE E. 
Variable | S @ 33 a3 Fracture of Grey Back. | ~ a a - iinet 
. | Element. | BE £5 = Tranaverse. 
g 3 nD ee ANALYSES. | eit oe” x 1" x 8. Tensile. 
: | No. lot Chill. | ATE ——y 
4 mT or S | Total |Graphitic Combined| i | rot Defi — By 
ale AR node | ic mbined | g.)- os- | Man- ectio 
reent.| in. | in. | in. |\Carbon., Carbon. | Carbon. | Siticen. Salphar phorus. | ganese Gute, In. _— 
1 | Si. 0.740 14 2} |Hard grey, verging onmottle. ~~ | — 
> Pee 1} 24 ‘——- 1 Die 1 | 3.75 3.24 0.61 | 1.21 0.04 | 0.050 | 0.70 4 = s 11.9y \ Close - grain test- 
Ey % . a .55 1. bars. 
i | BOS ic, eae 2 | ss2 | 322 | 0.60 | 1.20 | 0.08 | 0.039 | 0.95 i | 2000 | oso | joss || 
3 | 8.1400] we) | a Ditto. | | | | s0.00 0.58 | 8.80 |} Very open grain. 
PS iwene| “f Ditto, | 3 | 846 2.64 0.82 0.90 | 0.054 | 0.300 | 0.84 | i 38.00 0.58 12.38 | 
4] P.0.308] 1 1} | 2 |Hard grey; top chilled by | “ 38.00 0.50 
atmosphere. | 4 (a)| 3.27 2.32 0.95 | 0.79 0.02 0.020 | 0.55 *40.5 (u)| *0.10 . Analysis from grey 
y/} 1 Ditto Ditto. ees | | | | 46.5 (d)| 0.45 % } back of chill. 
5 | P. 0.690 1 2 Ditto Ditto. 4(6)| 3.27 | 0.30 } 2.97 | 0.80 | 0,025 | 0.020 0.55 | - ee os Analysis of trans- 
1 9 Ditto Ditto. | | } verse bar. 
6|P. 1.075 ys | 14 [Hard grey | Le cok a 12 
tto. s Te aie ae aa gr Sei : . s 
7 | Mn. 0.613 1 : Hard grey, inclined to miottle Flaw (u) Tested with “fin” up—i.e., in compression. (d) Tested with “fin” down—i.e.. in extension. 
tto Ditto. 
8 | Mn. 1.170] 1 2 .. |Above 2 ome mottle to TABLE F. TasLe G.—Aluminium. 
1 ¢ 23 avore % A er Poe. Sr Se First Test.—Twelve Chills. 
clined to chill. 5 i Transverse on | 3 ¢: Average Analyses of Metal. 
9 | Mn. 1.600} 14 24 Above 3 in. even mottle to | Experimenters. Year.) 2in. bylin. |$. Authorities. Totalcarbon .. © .. ie * ; 3.67 
| top of chill. by 8 ft. Centres.|4 > Graphitic carbon. . ; : 2.82 
iH | 2% itto Ditto. | Combined carbon 0.85 
10 | Mn. 8.250} 14 | 4 Above 4 in. lower chill meets cwts. in. Silicon ¥ 0.98 
atmospheric chill at top. | Robert Stephen-) 1847 | 38.2 masimum |Pole ; Iron, p. 88. Sulphur . 0.11 
oP Si. Se rr ats | atone 0nd las Box; “Strength ot|  _nosphorus 0 05 
ospheric at to | Sl. ” |Box; ‘Strength oi 
nee ¥ P| Fairbairn Materials,” p. 186. — ee! ee 
a 7 ree | Fairbairn --| 1853 | 87.0 = B. . Report, 1853, 4 vd 
. . 87. ee 4 : ni Thi 
sage Oo) Woolwich ..| 1858/2811, Report, p. 2. jFiret Chill. |“ Onill. Chill 
Tiere | ie Turner .. -| 1885 | 42.1 * R —— fm Iron | 
y me in ° | Steel Institute, in. in. in. 
No. | Variable |p, casting | Differ. | Minutes | Cooling in 1886. menew"*) | No alloy added. a * “4 
"| Element. [of esch Ohill between |Degrees per 42.5 .. |Tron, xxix., p. 186. | Alloy 0.05 added .. & ‘ 
; each Chill.| Minute. 44.5 ail 7 ; Alloy 0.10 added * i vs ts 
— ——— Adamson ..| 1904 | 46.5 0.45| Sheffield University. | Alloy 0.40 added .| bare chill | bare chill bare chill 
leony Do. .. — «.| 1905 | 47.16 |0.50) Do. Do. | » Hyeadal Gaeiles 
1| Si. 0.740 th 2x 20 14.00 | 490 0.65) Do De Seconp Txst.—Twelve Chills. 
1222 a Re ROT: Si hic Sa a ORO pean ere aaa ae Average Analyses of Metal. 
2/| Si. 1.166 35 2.25 15.55 — , 
oo carbon. These variations in carbon would appear to open Totalcarbon = .. --  -) we we 3.23 
3 | Si. 1.400 { ite? 53 2.0 26.50 | a very large field for investigation. poe ne pee trace 
é eal 1258 ) . Silicon.—Grading by the silicon contents of pig iron is — carbon oo 
. 1236 22 2.41 91 undoubtedly an excellent guide to foundrymen, but Sulphur ||. 0.022 
5 0.690 1258 98 3.50 22.90 | OWing to the great changes in the methods of manufac- Phosphorus 0.16 
= | ture duri he last quarter of a century, it does not now Manganese 0.36 
6 1.075 1208 50 2.0 25.00 —, sufficient a 7 a chill and — eR ee 
298 | physi tests are required. ‘ests whi have been Lore { ; | 
7 | Mn. 0.613 ar 83 2.66 31.20 | made by West® on behalf of the American Foundry- Firet Chill. | sity Chill. | Fig. 
3 | Mn. 1.170 1282 88 3.68 24.08 | men’s Association demonstrate this, and help to prove 
pee 108 , ° | that pig or cast iron has a physical condition indepen- mal in. in, | in | 
9 | Mn. 1.600 tH 45 2.50 18,00 Gens - the chonienl. =e ‘is pertioularly aetna we alloy added .. a. white) As first | As first ; 2 
blast-furnace practice, as it is perhaps remar! e how Hard | | 
10 | Mn. 8.250 {in 65 3.66 17.76 | analyses vary, fracture for fracture, and the fracture, TO CES «| at a. atts fa : 
a & analysis. An example of this is given in Alloy 0.10 added ..| 1 | 1 4 
: " 7 : Table E; tests 1 and 2 have a similar analysis, but the | Alloy 0.20 added ../ 4 gtos { 5 
considered all ites as alike, but Moissan’s researches | physical tests are very different, as are also the fractures} __ 
show several variations, to one of which Ledebur* has | of the transverse test-bars. It would seem, therefore, Photographs of this set of chills are shown in Figs. 2, 3, 4, __ 
given the name ‘‘Temper,” or amorphous graphitic | that chemical analysis, so far as is usually carried out at and 5, page 29, tite 
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(a) ‘‘ The higher the silicon, the lower the temperature , obtaining chilled ‘‘shot” samples of a ‘‘ kishy ” iron, and 
at which graphitic carbon separates out.” i on breaking in two, the shots of the size of a pea sho 

(b) ‘* At a constant temperature the separation of gra-| very fine amorphous graphite on the white surface, 
phitic carbon is effected progressively at a rate which is | whereas, having been obtained within 6 ft. of the fur- 
slower the lower the temperature and the lower the silicon | nace and immediately chilled in cold water, the shot 
contents.” might have been expected to be white. 

Hence, presumably, it may be inferred that the higher | The valuable work of Charpy and Grenet!® and of 
the temperature the quicker the separation of graphite. | Saniter? just quoted would appear to clear away a great 

These conclusions, while not affording a complete ex- | deal of the mystery respecting the variations in analysis 
planation of the first part of Table D, show that the | of the same grades of pig iron, and would perhaps point 
separation of graphitic carbon is not necessarily depen- | to the influence of silicon not necessarily being direct in 
dent upon silicon. its conversion of carbon into hite. 

In this investigation the highest temperature was 1170| In the discussion of Saniter’s’ paper, Mr. Hadfield 
deg. Cent., and the iron contained only 3.60 per cent. | stated that he thought graphite would be precipitated 
carbon, also silicon 0.07 per cent., and other a ae we under certain conditions even if silicon were not present, 
0.04 per cent., and the highest graphite separation obtained and gave an example of a Swedish iron, together with a 
was 1.87 per cent.; but at a temperature of 1400 deg. photograph, showing separation of graphite in patches. 


1 2 3 6 5 4 
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rature. It may also be interesting to state that in 

ith this opinion the author is in full accord, Mr. Stead 
also stated that in an electric furnace iron would, as 
Moissan had found, combine with more than 4.81 per cent. 
carbon, quoted as the ‘‘saturation ” point, which amount, 
therefore, was only the residue of what was originally 
present. This also would be quite in keeping with the 
separation of graphitein “‘kishy ” iron after solidification. 


C Ser. 
Cent., and by allowing the metal to cool gradually, 
Saniter’ obtained the following results :— 





Keeping Metal Molten for 


(2) (3) 





3 Hours. | 4} Hours. | 5} Hours. ibe Cy pees - hn D comin te analysis fs 

———— aooede Fi ‘ igh silicon steel kindly suppli . R. A. Hadfield. 

Total carbon Sigats > gg | —— a te A. No. 1 pig iron of the same chien contents would 
Graphitic carbon separa- ordinarily have contained about 0.15 per cent. combined 
tion.. ie i me 3.00 3.84 4.03 carbon ; but the combined carbon is 0.80 per cent. in this 
Combined carbon (by dif. p! m sample, showing that the silicon had no influence on the 
ference) .. ..  - 1.03 0.97 ro} separation of graphite, which would appear to be in 
~~ = oo - es 0.024 0.04 0.005 keeping with the theory that the higher the total carbon 


the greater the separation of graphite, and vice versd. 
ony and Grenet'® give two chief points of recales- 
cence, the second one of which confirms Keep’s*! cooling 


This appears to show that the higher the total carbon 





the greater the separation of graphite, the separation 
being facilitated the longer the metal remains at a high 
temperature. In this case the metal was molten for the 
hours quoted, which seems to point to a great separation 
of graphite before solidification,as would also the samples 
given in the third part of Table D—8 (a) is the true 
fracture and carbon percentage of the open-sand cast pig 
cooled at the ordinary rate on the pig beds; and 8 (0) is 
the same iron sheeted over with molten meta] before 
complete solidification, and thus allowed to cool much 
more gradually, being equivalent to a small and a large 
casting from the same ladle, thus confirming the late 
Sir Lowthian Bell’s experiment of casting a 6-ton block 
of white iron, and finding a separation of graphite 
in the centre. In this case the temperature would 
exceed that of Charpy and Grenet’s!® experiments, 
but was lower than Saniter’s,’ and confirms their re- 
sults. This is also quite in keeping with Arnold’s and 
McWilliam’s® results. These investigators have shown 





that carbon diffuses the more readily the higher the tem- the molten metal. 


curves; but the latter are much clearer, in that they 
show greater expansion with increasing silicon contents 
and a more gradual curve. Baker!? has shown that with 
increasing silicon the recalescence points generally are 
lowered, and Arnold and McWilliam® have given the 
recalescence points in carbon steels, showing a meeting of 
Ar. 3.2.1 at about carbon 0.75 per cent., and with increas- 
ing carbon a longer period of recalescence. It would be 
interesting to know if graphitic carbon had any different 
influence to combined carbon on these pvints, as no doubt 
they play nage pn part in the conversion of graphite ; 
theoretically, of course, the influence should presumably 
be identical, — 

Whilst grey iron—usually high in silicon when high in 
—_ carbon—undoubtedly remains in a molten con- 

ition in the ladle longer than does white iron, and grey 
pig iron does not solidify as rapidly as white, yet from 

able C it will be seen that the higher the silicon the 


}more rapid is the rate of fall in the temperature of 
Professor Turner is contributing a 





piper to this meeting which deals with the cooling of 
cast iron, and his curves incidentally show that irons of 
different composition cool at different rates. 

Baker? further shows that the tensile tests of com- 
mercially pure iron advance with each increase of silicon 
up to 4 per cent., whilst the elongation falls rapidly after 
2 per cent. of silicon, and no doubt a higher tensile 
test would have been obtained than 15.86 tons per square 
inch by increasing the silicon to nearer 2 per cent. 
West” states that cast iron with above 4 per cent. silicon 
is ‘‘soft rotten.” 

Whilst not disputing the fact that silicon lowers the 
saturation point of carbon and iron, comparing the total 
carbons of the No. 1 irons in Table D with their silicon 
contents would lead to the supposition that temperature 
may play an important part in this also, within limits, 
as it would naturally be inferred that the No. 1 irons 
lowest in silicon would be the highest in total carbon ; but 
silicon 0.35 per cent, gives total carbon 3.28 per cent., 
silicon 0.67 per cent. gives total carbon 4.23 cent., 
and silicon 5.85 per cent. gives total carbon 3.14 per cent. 

Phosphorus.—From Table A it would appear that 
phosphorus has some influence in reducing he gover 
of combined carbon, as it certainly has in ucing the 
depth of true chill, which would point more to a soften- 
ing effect rather than a hardening one, as suggested by 
Keep,” although it would be better Lae 28 to qualify 
this statement as ‘‘ within limits.” Stead’! has separated 
a phosphide of iron containing 5 a! cent. phosphorus, 
thus p cs very imperfect diffusion, and in 1885 
Major Wm. Thomlinson, of the Seaton Carew Iron 
Works, conducted experiments to ascertain the satura- 
tion point of phosphorus and iron, which was found to 
be 16 per cent. phosphorus, after which, under the con- 
ditions prevailing, any additional phosphorus into 
the slag. The latter was very brittle, and could easily be 
ground to powder. Of this experiment there is, unfor- 
tunately, no sample available for microscopic study, but 
Stead" has shown this percentage to contain no carbon 
which points to a high phosphorus eutectic, and would 
explain the comparatively small area occupied by the 
phosphide of iron, leaving the remainder of the area free 
for the diffusion of other elements, Thus, whilst the 
phosphide itself is hard, and the higher the phosphorus 
the more brittle the material, it does not necessarily 
follow that the remainder of the area is also brittle. 
Mr. Stead!* states:—‘‘The microscope shows this eutectic 
exists in isolated tches embedded in the centre of 
the masses of metallic matrix, which latter are bownded 
by sheets vA graphite. They rarely, if ever, join to- 
gether or form continuous bands, and, as a rule, do not 
come into contact with the graphite plates.” The words 
in italics indicate a much higher percentage of phitic 
carbon in the areas outside the phosphide jas the 
average over the whole of the area, and the higher the 
graphite the softer the iron ; and Stead’! has shown that 
in @ Cleveland iron with 1.56 per cent. phosphorus the 
total carbon in the area, exoluding the phosphide, is 
practically identical with hematite. Thus with increas- 
ing Phosp orus (and hence increasing areas of the phos- 
phide eutectic) the larger the hard and brittle areas 
would be; a fact which, taken together with the softness 
of the remaining areas, due to the decreased percentage 
of combined carbon, would appear to make the lines of 
cleavage greater between the phosphides, and thus, in 
col uence, give a more “‘rotten” iron. The areas of 

—_— ide in foundry irons rarely exceed 10 per cent., 
and therefore in these pig irons it is fair to presume that 
the higher the phosphorus the softer the iron, and hence 
the decrease in the depth of chill. It is admitted that 
phosphorus makes cast iron brittle, but the brittleness is 
perhaps more of a “‘ soft rotten” nature. 

Nor is this view out of keeping with some of Charpy 
and Grenet’s!® conclusions on silicon, which may be termed 
“temperature conclusions.” It is admitted that phos- 
phorus imparts fluidity, which would presumably assist 
the separation of graphitic carbon. This is alsoconfirmed 
by Keep’s”' cooling curves, which on similar silicons, but 
different phosphorus, the first expansion continued longer, 
and the third was greater and also continued longer, 
pointing to a slower rate of solidification ; and therefore 
he states the casting is ‘‘ softer,” owing, no doubt, to the 
reduction of combined carbon. 

West's” conclusions are similar to those shown on 
Table A, but they differ from Keep?! and Johnson,* and 
one of the chief values of the present phosphorus test is 
that the first of each of the three phosphorus chills from 
which the analyses were taken were cast at the same 
temperature—1258 deg. Johnson® gives two chills with 
varying phosphorus, and a note that ‘the chill of phos- 
phorus 0.18 per cent. extended into the grey by fibres, 
whilst in the chill of phosphorus 0.875 per cent. the white 
and grey weresharply defined,” and West” states that phos- 
phorus makes the interlacing of grey and white very pro- 
nounced. Table B confirms West,” and shows that whilst 
er ae reduces the true chill, it increases, rather than 

ecreases, the interlacing between the white and grey. 
_Johnson’s* sharply-defined chill seems to be a pecu- 
liarity of certain irons, and is usually associated—at 
least, in irons used in this country—with the ap ance 
of amorphous phitic carbon immediately behind the 
chill, which replaces the average fibrous appearance. It 
is most frequently seen in charcoal irons, but it is also 
well known in some hot-blast irons used in the manu- 
facture of ploughshares. In Table D the second chill of 
the second test (4 in.) is sharply defined, and the grey is 
very open in fracture. From observations in many chill 
tests where this amorphous graphitic carbon has appeared, 
the cause would seem to be more the condition of carbons, 
especially when the graphitic carbon is high; but it gives 
scope for investigation. 

Charles. Wood? states that it is a well-known fact that 





Cleveland pig-iron, or iron containing a large percentage of 
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silicon, would not chill in the least. They might, he 
continued, make a very fine thin casting on the chill, and 
yet not have any effect in the shape of chilling, that 
oes entirely upon the quality (? quantity) of the 
silicon, It would appear, however, from the phosphorus 
tests in Table A, if the phosphorus had been still further 
increased to compare with a Cleveland pig, that even 
with low silicon there would be no chill. 

The transverse and deflection tests fall with the increase 
of phosphorus, and thermal differences would hardly in 
these tests alter the results, as the temperatures are nearly 
— These mechanical tests also confirm Johnson’s® 
results. 

There is so much difference of opinion as to the ques- 
tion of the influence of phosphorus that it seems to point 
to the necessity of a more complete research in this direc- 
tion, inclading pyrometric data and recalescence curves. 
Professor Turner! in 1866 said :—‘‘ What is badly wanted 
at the present moment is a series of experiments in which 
various proportions of phosphorus should be added toa 
specimen of cast iron in which all other constituents 
should be kept as nearly as possible constant.” Kee 
has since given valuable data, and whilst this paper adds 
something to the information, it points to the need of a 
more complete record. 

Manganese.—As was to be expected, manganese seems 


to have a direct influence in retaining carbon in the com- | 1 


bined state, and eae cage J increases the depth of chill. 
Table C also shows that the higher the manganese the 
longer the metal retains its initial heat. Manganese does 
not appear materially to interfere with the transverse, 
otherwise mechanical, tests up to 1.17 per cent., although 
the deflection is lowered, which confirms Mr. Stead’s re- 
sults ; but both the transverse strength and deflection are 
considerably reduced with further increases of manganese. 

Chill.—In each pair of chills the deepest chill is at the 
highest temperature. Webster!’ states, ‘‘the hotter the 
iron cast the deeper the chill. Why the deeper should g 
to the hotteriron is a question still unanswered.” Would 
not @ probable explanation be on the analogy of hot water 
freezing more quickly than cold? Thus, the hotter the 
metal coming into contact with a comparatively cold sur- 
face the greater will be the reaction, hence the deeper the 
chill. In the physics of cast iron this might be termed a 
physical condition, and whilst the chill at the higher 
temperature is deeper than at the lower, the combined 
carbon in the grey back is the same. This is also con- 
firmed in the analyses of combined carbon in the aluminium 
chills referred to later in this paper. 

Aluminium.—Table G shows the influence of alumi- 
nium on chill. Each set of twelve chills from the same 
metal were melted at the same time, in the same furnace, 
in four crucibles, each crucible containing sufficient metal 
to cast three chills. The time between drawing each 
crucible out of the furnace and casting the first chill (in- 
cluding the addition of aluminium) was the same, as 
also between the casting of the first and second and the 
second and third chills in each set. 

The depth of the chills given in Table G, and shown 
on the p ye (Figs. 2, 3, 4, and 5, page 29), are 
sufficient to demonstrate clearly that by additions of 
aluminium white iron is converted into grey, and the 
depth of chill reduced. 


sthe depth of the chill cast at the higher tempera- | P8& 


ture is ter than that cast at the lower, it might be 
infe’ that the former would be higher in coubined 
carbon, but the analyses from the grey portion of the 
chills, cast out of the same crucible, and hence containing 
the same additions of aluminium, showed no difference 
in combined carbon. This further shows the direct in- 
fluence of casting temperatures on the depth of chill, 
quite independently of the percentage of combined carbon 
in the grey portion of the casting. 

No mechanical tests were taken with these aluminium 
chills, as it was not originally intended to include them in 
this paper, but in view of discussions which have taken 
place in some of the technical papers, it was thought these 
results would be interesting. 

Of the twelve chills of the second test shown in Figs. 2, 
3, 4, and 5— 

1, 2, 3(A set) had no aluminium added, No. 1 (the 
whitest) being cast at the highest tempera- 
ture, and No. 3 at the lowest ; 

4, 5, 6(B set) had aluminium 9.05 per cent. added, 
No. 4 » ed temperature, No. 6 lowest ; 

7, 8, 9(C set) had aluminium 0.10 per cent. added, 
No. 7 highest temperature, No. 9 lowest ; 

10, 11, 12(D set) had aluminium 0.20 per cent. added, 
No, 10 highest temperature, No. 12 lowest. 


CHARCOAL versus COKE 1RONS. 


From time to time there has been much discussion as 
to the relative values of charcoal and coke irons, both in 
chilling properties and mechanical tests ; but such tests 
as have been published are not strictly comparative, dif- 
fering in analyses and a exact fracture, either of 
which would cause a difference in results. Reimers* 
states :—‘* So far the strongest iron wss considered to be 
charcoal pig-iron made from good ores, this, as already 
mentioned, having been solely used by Gruson for many 
years in making chilled cast iron, but no results of tests 
are given.” It is not claimed that the present tests are 
comparative as regards these two classes of iron, and, so 
far, no reliable comparative tests seem to have been pub- 
lished which confirm the opinion expressed by Reimers 
and others ; whilst, on the other hand, coke irons have to 
their credit very high mechanical tests, quite equal to 
those of ordinary charcoal irons. The present tests 
are made from coke irons, and would suggest that under 

roper treatment coke irons are as good as charcoal irons 
or high mechanical tests and depth of chill. 

In conclusion, I wish to thank Professor Arnold and 
his staff, and particularly Mr, A. McWilliam and Mr, 





J. K. Knowles, for their invaluable assistance during the 
carrying out of the chill tests at the Sheffield Univer- 
sity, and to say how excellent is the plant and other 
appliances in the metallurgical department for the carry- 
ing out of research work on a practical scale. I wish 
also to thank Messrs. F. W. Dick and T. E. Dodgson, of 
the Parkgate Iron and Steel Company, Limited, for so 
kindly a ra part of the material at a moment’s 
notice ; jor . Thomlinson, J.P., of the Seaton 
Carew Iron Works, for permission to quote his phos- 
phorus experiments of 1885, published now for the first 
time, and for his Mey during the investigations, 
which have resulted in the opinions expressed in this 
paper; and my colleague, Mr. G. W. Hewson, for his 
assistance in the analytical work, as well as to Messrs. 
R. A. Hadfield and J. E. Stead for the information 
kindly supplied by them. 
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Upper Conco Rartway.—The Yow Congo Railway 
Company realised a profit of 36,4497. last year. The 
company is a general trading undertaking as well as a 
omens | enterprise, and it collected last year 158 tons of 
caoutchouc and 24 tons of ivory, the net profit realised 
being 23,5807. The corresponding collection in 1904 was 
91 tons of caoutchouc and about 2 tons of ivory, the net 
profit for the twelve months being 12,2437. Two stern- 
wheel steamers of 500 tons each, the Segetini and the 
Kintambo, specially ordered by the Independent State 
of the Congo for the conveyance of construction material 
for the company’s railway, are now in regular operation, 
and are giving every satisfaction. Saw-mills have been 
established, from which 8000 to 10,000 sleepers are 


turned out monthly. The average duration of the} 4 


sleepers when laid down is from 2 to 2h years; 
notwithstanding the rapid rate of deterioration, it is 
considered more advantageous to use wooden sleepers 
than to introduce metallic permanent way. At the 
close of March, this year, about 65 miles of the com- 
peag’s line had been completed. Nine bridges have 

built: one over the Mongamba, another over the 
Malinda, another over the Yoko, another over the 
Biaro, another over the Lokamba, another over the 
Kalenko, another over the Uluko, another over the 
Ubelo, and another over the Aussau. These bridges 
are either partially or wholly of metallic construction. 
The company has had sent out from Europe ten locomo- 
tives, 114 carriages and trucks, a crane truck, a quantity 
of machinery and tools for repairs, 9200 tons of rails, 920 
tons of accessories, appliances for an hospital, &c. A 
stern-wheel steamer of 35 tons has been set to work for 
fluvial transport, and a second stern-wheeler is being built 
by the John Cockerill Company. Another stern-wheeler 
of 100 tons has also been ordered ; a further section of the 
company’s railway from Kindu is under survey; the section 
will be about 12 miles in length. 





CATALOGUES. 


THe Bateman’s Machine -Tool Company, Limited, 
Balm-road, Hunslet, Leeds, have sent us their illustrated 
amens of high-speed planers. The machines have 
been designed with a view to meet the demand for tools 
suitable for use with the high-speed steels now em- 
ployed ; and it is claimed for them that they take full 
advantage of these steels when on the “‘ cut” stroke, and 
make the “‘ return” strokes at hitherto impossible speeds. 
The catalogue contains many reproductions from photo- 
graphs of actual machines, and a formula for ascertaining 
the mental of a planer. 

Messrs. Babcock and Wilcox, Oriel House, Farringdon- 
street, London, E.C., have sent us their catalogue of 
mechanical chain-grate stokers. It is profusely illus- 
trated, and contains tables of the results of tests. There 
are also a number of testimonials received from users of 
the apparatus. 

We have received from Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, Wallsend, and Walker-on- 
Tyne, an illustrated publication which gives a brief 
history of the company, and contains a description of 
their extensive works, together with a very good plan 
of the same. Some beautiful illustrations are also given 
of steamers built by the firm. 

Gas-exhausting plant, manufactured by the Bryan 
Donkin Company, Limited, Chesterfield, aye described 
in a pamphlet we have just received. In this, multiple- 
blade exhausters are particularly dealt with, and are 
illustrated by many reproductions of photographs from 
actual machines. 

We have received from Messrs. Heenan and Froude, 
Limited, Worcester, their catalogue of coal-screening and 
washing plants. Various types are illustrated. The 
same firm have also sent us pamphlets describing their 
railway rolling-stock, and also their steel-plate fans, 
These latter are used for ventilating purposes, and for 
induced-draught plants. 

We have received from Mr. James Richie, Glenavon 
Engineering Works, Partick, by Glasgow, sheets Nos. 9 to 
15 of his catalogue relating to the marine engines manu- 
factured by him. these sheets are given views and 
descriptions of some of the engines made by the firm. 

An wlustrated sheet has been sent us by Messrs. W. G. 
Crawford Hughes and Co., 24, Ryder-street, St. James’s 
London, 8.W., showing the different tools they manufac- 
ture, of which there is a great variety. 

‘We have received from the Electrical Company, 
Limited, 121 to 125, Charing Cross-road, W.C., leaflet 
No. 209, describing their patent controller-finger, which is 
made to suit all types of controllers. 

The Economical Gas Apparatus Construction Com- 
pany, Limited, 19, Abingdon-street, Westminster, S.W., 

ave sent usa booklet describing the Merrifield-Westcott- 
Pearson type of carburetted water-gas and blue water- 
gas installations, of which they are the sole manufacturers. 








_ GoLp.—The great increase in the production of gold 
in South Africa is telling upon our gold imports, which 
attained a value in May of 4,557,082/., as compared with 
2,664,717/. in May, 1905, and 2,450,4147. in May, 1904. 
Ag received in May from British South Africa, 
British India, and Australasia compared as follows with 
the en sane receipts in May, 1905, and May, 1904, 
respectively :— 


Colonial Group. | May, 1906. | May, 1905. | May, 1904. 





hone £ £ £ 
British South Africa .. 2,815,312 | 1,665,861 1,302,926 
British Indias. =. 294818 | 209,746 176,567 
Australasia... |. .. 984,819 | 306260 | 407,927 


The aggregate imports in the five months ending with 
ef 31, this year, amounted to 20,660,013/., as compared 
with 16,284,206/. in the first five months of 1905, and 
13,962,798/. in the first five months of 1904. Here, again, 
the marked increase observable in the imports this year 
is almost entirely accounted for by increased deliveries 
from South Africa. The three principal gold-producing 
Colonial groups made the following deliveries to May 31, 
this year, as compared with the corresponding periods of 
1905 and 1904 respectively :— 








Colonial Group. | 1906. 1905. 1904. 
|g £ £ 
British South Africa ..| 10,322,653 7,929,965 6,119,483 
British India «+ ee| 2,056,660 2,941,628 8,570,787 


4,868,675 1,892,998 1,960,609 


The only other quarter from which considerable quantities 
of gold were imported this year was Germany, which 
sent us 1,318,226/. to May 31, as compared with 1,733,838/. 
in the first five months of 1905, and 1,202,930/. in the first 
five months of 1904. These German imports represented 
an adjustment of commercial balances. The gold ex- 
ported from the United Kingdom in May was valued at 
4,197,0677., as com d with 1,454,0727. in May, 1905, 
and 2,384,663/. in May, 1904. For the five months ending 
May 31, this year, the exports represented a value of 
16,920,029/., as compared with 9,929,4352. in the first five 
months of 1905, and 12,815,141. in the first five months of 
1904. Our principal 3 exports this year were made to 
France, 3,235,567/ ; the United States, 6,211,788/.; South 
America, 197,853/.; and British India, 2,017,160/. The 
exports of gold from this country to the United States 
show the most violent fluctuations; they amounted, to 
May 31, this year, to 6,211,788/., as has been already 
me ; In the firat five months of 19€5 they only came out 
at 69,000/. 
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ELECTRICAL APPARATUS. 


5899. Mather and Platt, Limited, E. Hopkinson, and 
J. Manchester. Electric Motors. [5 Figs.) 
March 21, 1905.—This invention relates toa construction of electric 
motors of the induction type, actuated by polyphase electric cur- 
rents, wherein there are two stators and between them a plurality 
of rotors that can Be caused to rotate at the same rate or at dif- 
ferent speeds. a@ and b are the two stators formed with slots c 
and with intervening teeth d, constituting the poles, which pro- 
ject inwardly, and are made of such length as to leave spaces 
between them for the reception of the rotorse. At those places 
where no rotors are to he mounted the teeth from the opposite 
stators may be continued, and thus caused to constitute cross- 
stays, as at dl. The stampings composing the stators may be 
further held together by screw-threaded rods g that pass through 
them and through cross-stays A, and are provided with nuts i, 
between which the stampings can be tightly clamped. The 
cross-stays h may also, as shown, be utilised to carry the bear- 
ings for the axles k of the rotors e. Insulated conductors m are 
wound in the ordinary way in the slots c between the teeth d and 
d! of the stators to form the stator windings, which are traversed 
by polyphase electric currents supplied, as usual, from an ex- 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,582. J. 8S. Critchley, Shortlands. Ignition 
Mechanism. [2 Figs.) July 15, 1905.—This invention relates 
to low-tension electric ignition for internal-combustion motors. 
Between the two pairs of mary is a vertical shaft A running 
in suitable bearings, and driven at half the speed of the crank- 
shaft of the engine by bevel or other suitable gearing. On the 
upper end of this shaft A, at about the level of the cylinder heads, 
are fixed two cams, which are preferably made in one piece. On 
each side of the upper end of the shaft A are two levers O, C and 
Cl, Cl, hereinafter called the vibrating levers. These have their 
fulcra at the ends of a rocking bar D pivoted at its centre. Each 
of the vibrating levers carries a roller, those on the levers C con- 
tacting with one of the cams, and those on the levers C! con- 
tacting with the other of the cams. The rollers are kept in 
engagement with their respective cams by means of springs F, 
which couple the free ends of each pair of levers, so that as the 





cams rotate the levers are in turn given a vibratory motion. 
The internal contact levers contact with insulated plugs Y in 
the cylinders in the well-known manner, the said contact being 
effected by springs G which operate through external levers H, 
which are connected with the levers C, C and O!, C! by means of 
rods J. Thelength of each of these rods is such that the springs 
F, which are stronger than the springs G, keep the internal contact 
levers out of contact with the insulated plugs Y. As each cam 
rotates, the vibrating levers operated by it move sideways in turn, 
and the spring pressure holding the internal contact levers away 
from the insulated plugs Y is momentarily released, thereby 
enabling the lighter springs G attached to the external levers H 
in turn to pu'l the internal contact levers over, and thus make 
the internal contact with plugs Y, which is instantly broken 
by the action of the cam, which allows the stronger spring F to 
come into action again, and so effect the sudden internal break 
required in this form of ignition. (Sealed June 14, 1906.) 


GUNS AND EXPLOSIVES. 


23,371. Fried. Krupp Aktiengesellschaft, Essen, 
Germany. (2 #igs.] November 14, 1905.—According 
to this invention, the spindle A receives in its upper portion, 
upon which the -closing nut C is screwed, the needle D and 
the pellet bolt E. On to the spindle A are pushed the two 
composition rings F, G, of which the one F is connected to 
the spindle A, so as to be —. oe of rotating, while the 
other G can be set by setating t. | 
F,G are placed the priming circles F!, G!, which are covered 
in by plates of felt. In the base of the fuse is located the 

ion chamber L, and the passage M leading to it. Now, 





ternal source, whereby a agen | magnetic field will be ind 
in the stators in a manner well understood. The windings m 
are, however, according to this invention, connected and arranged 
in such manner that the moving magnetic field set up in the 
stator a will progress in the opposite direction to that simul- 
taneously set up in the stator b; that is to say, if the field set up 
in the stator a progress in the direction of the arrow 2, that set 
up in the stator } will progress in the direction of the arrow y. 
For this purpose a single set of —— windings m may be 
arranged to extend in one direction along one stator, and then 
be bent down and arranged to extend backward or in the oppo- 
site direction along the other stator. Since the direction of pro- 
gression of the moving magnetic field in the stator a is opposite 
to that in the stator b, electric currents will be induced in all the 
rotors e between them, and the rotors will thereby be caused to 
rotate simultaneously. If the pitch of the magnetic poles—that 
is to say, the number of poles per rotor—be equal, the rotors 
will rotate simultaneously at a uniform speed which will be pro- 
portional to the frequency of the polyphase currents supplied to 
the stator windings, since the moving magnetic field is common‘to 
all the rotors. (Sealed May $1, 1906.) 

1242. Vertes. Jéneteed, London and Birmingham 
and A. E. tt, Switches. [4 Figs.) 
January 17, 1905.—Conducting cont f a bif ted, or forked, 
construction are extensively used in electrical switches, particu- 
larly in switches of the knife pattern, such usually forming parts 
of brackets connected to the bases or slabs of the switches. The 
invention consists in constructing a bifurcated or forked contact 
so that on one side of the blade the contact is rigid, and upon 
the other side of the blade yielding and resilient. e rigid and 
resilient parts form the branches of the bifurcation or fork, and 
the resilient part is either set up by a spring or by a clamping 
connection, so as to bring the blade into intimate contact with 
both branches. The bifurcated or forked pivot contact shown in 
the figure is formed by an angle-bracket a secured to the slab c 


+ 








of the switch, and having, at a2, a rigid branch against the 
inside face of which the one side of the blade d of the switch is 
adapted to make contact. The branch a? is part of a bifurcation, 
the other branch of which is mted at ¢ as carried upon a 
flexible piece f, which is securely fastened to the base of the 
bracket. The branch e is adapted to make intimate contact 
with the outer side of the blade d. There is, therefore, to the 
bifurcation, or fork, a rigid branch a? and a yielding or flexible 
branch e, between which the blade of the switch is adapted to 
make frictional contact when the branch e is closed on to the 
blade. g isthe pivoting pin for the blade and also for a hand- 


lever A, from which the switch is operated. The hand-lever 


according to this invention, between the base B of the fuse an 

the composition ring G, or the felt plate, is arranged the annular 
ring or plate P. This plate must be made of a material of com- 
paratively great strength ; for example, it may be made of steel. 
The ring P is loosely passed over the spindle A of the fuse body, 
and before the discharge of the projectile it lies with its lower 
surface closely against the base B of the fuse, while the felt plate 
or ring and the composition ring G lie closely upon the upper 
surface of the said ring or plate P. The ring or plate P is 
formed with a fire-hole p! extending through it in the direction 
of the axis of the fuse, which fire-hole coincides, when the plate 





is in position, with the passage M in the body of the fuse; anda 
in passed in a vertical direction through the ring P and into the 

B of the fuse prevents the plate P from rotatin relatively 
to the body A, B of the fuse during the setting of the composi- 
tion ring G, and during the commencement of the rotation 
of the projectile. When a projectile fitted with the fuse con- 
structed as described is fired with great initial velocity, the 
base B of the fuse suffers a buckling at the moment of discharge. 
Oa the contrary, the plate P does not alter its form, as its mass 
is only small, and as it is, in addition, of high resisting power if it 
is made of steel. The plate P lies, therefore, even after the pro- 
jectile has been fired, c against the felt plate, so that the fire 
of the priming circle G! cannot strike prematurely to the fire- 
hole p', or the passage M. In fact, the position of the plate P is 
not affected in any way by the buckling of the fuse, and therefore 
while permitting such buckling to take place, yet at the same 
time the said plate supports the position ring G i diatel 
above it, and prevents the untimely bursting of the projectile, 
the plate P not following the buckling of the lower part B of the 
fuse when the discharge takes _ because it lies only loosely 
upon the lower part of the said fuse which is supported by the 
end of the projectile into which such fuse is inserted. (Sealed 
May 31, 1906.) 


MINING, METALLURGY, AND METAL- 
WORKIN: 


7280. M. Whitaker and Whitaker Brothers, 
Limited, Leeds. Excavating aratus. (2 Figs.) 
April 6, 1905.—This invention relates to what are known as steam 
crane navvies and transporters, wherein the material removed by 
the bucket or grab of the navvy is transferred to the ie or 
wagon of the transporter and then delivered from the latter on to 
a tip or bank at a suitable distance away from the trench being 
excavated. The object of the present invention is to combine a 
steam-crane navvy and transporter in such a manner as to form 
the two into a single compact apparatus, whereby the excavating 
and t ing operations may be performed in a more efficient 








adjacent to the pivoting pin is of a fork-like construction to fit 
over the branches a2, e. 


(Sea'ed June 14, 1906.) | 





n the composition rings | C48’ 


| carriage 1 an out extending horizontal table 7 provided 
with a horizontal face- 8, so as to be capable of a swiveilin 
movement abouta pin 9, while to this swivelling plate 8 is attach: 
a latticework jib 10 forming the upwardly-inclined overhead 
tramway of the transporter, on the rails 11, 11 of which the e 
or tipping: wagon 12 is ——— torun. The main support to the 
ib 10 comprises a vertical pillar or frame 13, provided with swivel- 
ing runners at its base adapted torun on a rail located at the base 
| of the tip or bank 16, to the upper end of which pillar or frame 13 
the jib 10 is pivoted and carried on runners p to run on 
platforms 19, 19 located on the head of the said pillar or frame 18, 
80 as to allow of a free movement of the said jib 10 in any direc- 





S 


S 


tion. On the inner end of the pivoted jib 10 is provided a plat- 
form, on which is mounted an engine and a hauling gear 22 for 
operating the tipping wagon 12; and steam may be suppli 
direct from the boiler 3 of the steam crane navvy to the said 
engine to drive the hauling gear of the tipping wagon 12. It will 
thus be seen, by attaching the tran r to the steam-crane 
navvy in the manner above described, that the navvy forms the 
counter-balance weight to the t r; and, further, that 
the combined or entire contrivance is free to be moved together 
at will, whilst at the same time the cay pend jib 10 is capable 
of a swivelling movement, not only about its main support 13, but 
also upon its pivoted connection 9 with the side of the steam- 
crane navvy. (Sealed May 31, 1906.) 





LIFTING AND HAULING APPLIANCES. 


13,577. Clarke, Chapman, and Co., Limited, and 
Ww. er, Gateshead-on-Tyne. tric Hoists. 

(8 Figs.) July 1, 1905.—-This invention has reference to electric 
hoists suitable for use on warships. In an electric hoist according 
thereto, the electric motor is attached direct to the top of the 
movable cage, and is arranged to drive mechanism whereby the 
e and motor are caused to climb up and down the hoist-tube, 
the motor being controlled through conductors extending from 
the upper to the lower portions of the hoist-tube and sliding or 
rolling contacts, by controlling mechanism arranged at the 
bottom of the hoist-tube, and designed to be worked either by 
hand alone, or by hand and also automatically from the cage for 
the purpose of stopping the motor when the cage reaches the end 
of its travel in each direction. In the arrangement illustrated 








the electric motor a is mounted upon the top of the cage b, so 
that its armature shaft c is vertical, and drives through worm 
Fig.1. 
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gearing d, ¢ a horizontal shaft / that is mounted in bearin, at 
the upper part of the cage b. The horizontal shaft, whic is 
mounted to one side of the axis of the hoist-tube h, is provided at 
its ends with two toothed wheels m that are in gear with vertical 
racks o carried by angie-bars that are fixed at ——— sides of 
the hoist-tube A, and extend from the top to the bottom thereof. 
Each of the racks o is fixed to one side of one of the flanges of 
the corresponding angle-iron which or towards the centre 
of the tube, and against the opposite side of which works a plain 
guide-roller carried by the cage. The lower end of the cage is 
provided with similarly.arranged toothed wheels and plain 
rollers arranged at opposite sides of the inwardly-extending 
flanges of the two angle-irons, the lower pair of toothed wheels 
being free to work in the rack when the cage is raised and 
lowered by the operation of the upper pair of toothed wheels by 
the electric motor. (Accepted April 19, 1906.) 


MOTOR ROAD VEHICLES. 


12,900. L. K. Clark, London. Driving Mechanism. 
(2 Figs.] June 22, 1905.—This invention co of improve- 
ments in driving mechanism for motor-vehicles, and has for object 
so to arrange the driving mechanism that, without any chan; 





and expoutions manner than when employing the contrivances 
at present in use, To this end there is attached to the side of the 





‘ 


gear-boxer, the power of the motor can be gradually applied to 
the driving-wheels, thus avoiding the usual shocks when starting, 
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and decreasing the wear and tear and cost of by direct-acting steam cylinders fitted with any type of steam 2 to sectional headers 8. The drum 1 is also connected 
of the car. The driving-shaft 1 of the motor 2 is a actuating valve, but, for convenience, ft doneribes in conjunction by inclined down-flow pipes 4 to a water and mud-drum 5, which 
directly to the field 3 of a dynamo which is adapted to with steam cylinders fitted with the well-known Weir type of | in turn is ected by p ~~ — a 1 a : Ning 

8 Of inclin water-tu . 


the armature 4 of the dynamo is mounted on a shaft 
is connected with the axle of the rear wheels of the motor-vehicle 
so as to drive the same. Two d el 


E 


and 

in electrical connection with the dynamo ?, 4, driven by the 
motor 2. An ordinary controller is provided to give three or 
that for the first 


when 











to that of the motors, but in the opposite direction. As the 
vehicle acquires headway the second speed is by the controller 
introd , and now the electric motors .are connected in 
parallel to the dynamo 3,4. For the third, or full speed, the 
motors are cut out altogether, and the dynamos 3, 4 are short- 
circuited, and act as a magnetic clutch to transmit all the power 
from the motor 2 to the rear wheels. Between the armature 4 
and the field 8 of the dynamo an expanding or other friction 
clutch may be so arranged that after the dynamo has been short- 
circuited for a sufficient period to bring the armature 4 approxi- 
mately up to the speed of the field 3 of the dynamo, this clutch 
can be en , and then the drive from the motor 2 to the rear 
wheel-axle will be direct, and the dynamo 3, 4 will eg / act asa 
fly-wheel, and thus there will be no electrical losses. (Accepted 
March 28, 1906.) 


56. The Wolseley Tool and Motor-Car Com- 
ae and 4 R. and 


verman, (11 Figs.) A 
Radiators. \ 

1, 1905.—This invention relates to radiators or water ing 
devices for motor-propelled vehicles, and comprises numerous 
cylindrical and flat tubes combined together to form a single 
structure of honeycomb appearance, the flat tubes lying trans- 
versely with respect to the cylindrical tubes. The water to be 
cooled through the flat tubes, and air one the 
cylindrical tubes during the travel of the vehicle, or under the 
influence of a forced draught produced by a revolving fan or the 
like. In manufacturing the vee radiator or water-cooling 
device the applicants take cylindrical tubes A of appropriate 
ength and diameter, and stamp therefrom a series of elongated 





use 


holes or longitudinal slots a in such manner that the said holes 
or slots will lie opposite one another in pairs, and through these 
holes or slote the flat tubes B are threaded. Numerous rows of 
these cylindrical and fiat tubes are superimposed to form a 
radiator or water-cooling device of the uisite dimensions, and 
all the ts thereof are secured together by solder or the like. 
The ends of the flat tubes of one row are connected with the ends 
of the flat tubes of an ensuing row by elbow connections or by 
bending the said tubes at their ends, thus forming a sinuous 
passage for the flow of the water to be cooled. The free ends of 
the sinuous flat tubes are respectively connected with the inlet 
and outlet pipes of the water-jacket of the engine in any appro- 
priate or usual manner. In some cases the flat tubes may be 
connected together in groups by means of headers or the like at 
the opposite ends. (Sealed June 21, 1906.) 


5921. W. Weir, Cathcart. Air- (3 Figs.) 
March 21, 1905.—This invention relates rely ~ ES 
direct-acting air-pumps of the aerees TP where these 
are driven by woe egy bag cylinders, designed more 

e of these more efficient, 


ly to render work 
ion, more compact, and less 


more economical in steam consum 
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steam actuating valve. According to one modification, the steam 
ane» is arranged with the usual steam and exhaust ports 
, J, but the steam actuating valve G is arranged so that when 
the piston K comes to the top end of ite stroke the steam on the 
under side of the piston, instead of being exhausted to the atmo- 
sphere or condenser, is passed on to the top of the piston, and, 
acting on the area of the piston-rod, it suffices to drive the pump 
on its downward or light-load stroke. The 
course, made of sufficient area to secure that the steam pressure 
acting on this area will cause the pump to make its downward 
stroke at the speed desired. When the piston K reaches the 
bottom end of its stroke, the steam actuating valve G is 
to exhaust the steam from the top of the piston to the atmosphere 
or condenser, and admit the full pressure of steam required to the 
under side of the piston, and cause the pump to make its upward 
or loaded stroke at the desired A small steam stop-valve 
may be fitted to the top side of the cylinder to ensure easy 
starting of the pump if the pump should have stopped in such a 
position that no steam was supplied to commence the downward 
stroke. (Sealed May 31, 1906. 


SHIPS AND NAUTICAL APPLIANCES. 


2 John I. Thornycroft and Co., Limited, and 
J. Chiswick. Propellers. [17 Figs.) Octo- 
ber 27, 1095.—This invention relates to tl he J of the 


kind in which the blades may be turned at will about their axes, 
so as to be placed in an operative position for either direction of 
motion or in a feathering or inoperative position. The propeller 
comprises two blades a, each formed with a shank or base b 
working in a hole c in the propeller boss d, which is fixed on its 
shaft ¢ by a cap-nut fat its outer end in a well-known manner. 
At ite inner-end —_ the bore g of the propeller boss d is 
greater than the diameter of the adjacent portion of the shaft e, 
and within the annular chamber h so formed a collar j is arran 

to slide on the shaft. This collar is prevented from rotating 
relatively to the shaft by a pin k, screwed through the wall of the 
propeller boss d, and engaging a longitudinal groove m in the 
collar. The outer-end portion of the sliding collar j is formed 
with two inclined slots, Fig. 2, in each of which works a slide- 
block o that is threaded on the inner-end portion of a pin 
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screwed through the shank or base b of the corresponding 
propeller blade a, the arrangement ‘being such that by sliding 
the sleeve i on the shaft within the chamber / the propeller 
blades a are partially rotated about their axes, the shanks b being 
simultaneously screwed slightly in or out of the propeller boss d. 
For the purpose of actuating the sliding collar j it is fixed to the 
outer end of a tube or sleeve r encircling the propeller shaft ¢, 
and extends through a suitable stern-tube into the interior of the 
vessel to which the ae woed is applied, its inner end being con- 
nected by suitable m ism to hand or other gear, whereby the 
tubular sleeve r is moved in the desired manner. In the example 
under notice the actuating gear is hand-operated, and the 
mechanism comprises a screwed spindle furnished with a hand- 
wheel connected to a link x carried by an arm y on the tubular 
sleeve r. The sleeve r rotates in the boss of the arm y, which is 
prevented from moving longitudinally on the sleeve by collars z, 
which are adjustable on the sleeve 7, and are fixed in place after 
adjustment by a key. (Sealed June 14, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


4940. C. B. Rearick, New York. Steam-Generators. 
{8 Figs.) March 9, 1906.—The invention consists in improved 
means for collecting the steam from the header of water-tube 
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The in the steam and water drum. 


boilers, and conveying it to the steam space above the water-level 
In carrying out the invention a 


1 is connected along its underside by 


piston-rod L is, of | throug’ 





3 and 7 are connected by 
Tubes 8a are larger than tubes 8, and are arranged over the 
furnace 10 to support refractory material to form a fire-arch 9, 
At each side of the furnace are arranged tubes 8), connecting the 
drum 5 with one of the headers 3 on each side. 20 is the steam- 
collector and separator. The steam is tapped from the centre of 
the header 3 and flows through the passage S, and the water 

h the passage 2. (Sealed May 24, 1906.) 


MISCELLANEOUS. 


Optische Industrie-Anstal 
vorm. A.G., Rathenow. Prism e- 
scopes. (3 Figs.] December 1, 1905.—This invention relates to 
binocular telescopes with means for varying the power. Bino- 
cular telescopes provided with four exchangeable oculars as 
heretofore made have the great defect of causing the article to be 
inconveniently large and cumbersome in use. To avoid these 
drawbacks, this invention provides a prismatic telescope in which 
several object lenses, having different focal range, are arranged to 
vary the power and are made capable of being adjusted. qaisa 
case receiving the prisms a! and the interchangeable object 
lenses b, b, b1, b1 ; b, b having a short focal range and b!, bl a great 
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focal range. The lenses b, b, b!, b! are arranged within tubes c 


and c! respectively, the tubes being situated eccentrically on and 
secured to the end plates d,d. For the purpose of adjusting the 
lenses the annular end age d is capable of being rotated by 
means of the ring ¢, which is of smaller inside diameter at its 
lower Sa and provided with a screw-thread to screw in the 
plate d. With its upper part the ring e rests on the flanged ring f 
fixed to the casea. By this means the end plates d, together 
with the object lenses, can be rotated independently of each other. 
In the figure the object lens on the left-hand side of the telescope 
having the long focal range is connected, and on the right-hand side 
wa lens having the short focal range. (Sealed May 31, 


24,476. J. Crichton and John Macdonald and Son, 
Glasgow. Lubricating Devices. [1 Fig.) 

November 27, 1905.—This invention relates to lubricators princi- 
pally adapted for use with p tic h 8, drills, and like 
tools. Under this invention the oiling is performed in a con- 
tinuous and economical manner by a spray of oil carried by the 
motive fluid to the working parts of the pneumatic hammer, drill, 
or other tool. The device comprises a cylinder a fitted with a 
piston b. Into one end of the cylinder is screwed a cover c fitted 
with a screw-gland d. Screwed into the other end of the cylinder, 
and passing through the cylinder, cover, and gland, is the com- 
pressed air or other fluid-supply pipe e. This pipe is drilled at / 
with a hole for the supply of pressure to the piston, and also at g, 
with a hole for the outlet of the oil to the compressed air. The 
piston is acted on by a spring / which forces it to the rear of the 
cylinder when the compressed air is cut off, thus allowing the 












\ 


\ 





ta 
Wl tit ttt 


2 
“Ms 





cylinder to be refilled with oil on removing the filling-plug i. The 
hole g is bored opposite the plug i, so that the hole g can be 
cleaned out. The proportionate size of the hole f to the hole g 
should be such that, in the event of the cylinder being nearly 
emptied of oil, the hole f would admit a sufficient volume of con 
pressed air to force the piston forward with sufficient rapidity to 
prevent the compressed air ente from the pipe ¢ through the 
hole g, thereby establishing equilibrium on both sides of the 
piston and making the lubricator non-effective. In operation the 
compressed air passes down the supply pipe ¢ to the tool, and at 
the same time enters the hole f behind the piston b, which is 
forced forward, and as the _— in front of the piston is filled 
with oil, the oil is, in turn, forced through the hole g into the 
compressed-air pipe in the form of a jet, which is sprayed by the 
air and carried to the working parts of the mechanism. (Sealed 
May 31, 1906,) 
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| ENGINEERING, September 25, 1903) has been | of time and labour, as the machine was a m 
REPEATED -IMPACT TESTING MA- kindly lent to the Laboratory by oni W. and _ not self-acting. APTS 
CHINE AT THE NATIONAL PHY. |T. Avery. |_ As it was considered desirable in the National 
SICAL LABORATORY. The second method is the one which has been | Physical Laboratory tests to approach a limit of 
By T. E. Sranton, D.Sc., M. Inst. C.E. | Tecently used by Messrs. Seaton and Jude in their | 100,000 blows for each material, a self-acting 
; work on “‘ Impact Testing ;”** Mr. Seaton’s opinion machine was indispensable, and the machine here 
In the research on the resistance of metals to | being that since in everyday practice accidents were described was designed and made in the Laboratory. 
impact now proceeding in the Engineering Depart- | often the effect of a large number of comparatively | It will be seen from the illustrations annexed 
ment of the National Physical Laboratory, it has | small blows repeatedly applied, and rarely due to that the striking hammer consists of a cylin- 
been decided to carry out impact tests on the|one definite shock, this test had considerable drical bar of steel, moving in a cast-iron guide 


Fig. 2. Fig. 3. er! 
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bop is part of the base-plate of the machine. 
This hammer is provided with a hardened steel shoe 
| where it comes into contact with the specimen, and 
| two side-rods passing through the base-plate and 
| terminated by a cross-head. The cross-head is 
| fitted with a small roller for engagement with the 
| lifting cam, and with two conical rollers working in 
| vertical guides, which take the horizontal thrust of 
| thecam. Theside-rods areattached to the cross-head 
| by lock-nuts, so that the fall of the striking ham- 
| mer can be regulated from 0 in. to 34 in. The cam- 
shaft makes approximately 45 revolutions per 
minute, and receives its motion from an electric 
| motor, through the epicyclic reduction-gear shown 
| in the photographic view, Fig. 4. 
| To rotate the specimen through 180 deg. between 
| successive blows a link motion is re pede which 
is worked from a countershaft parallel to the speci- 
|men, and revolving at half the speed of the cam 
shaft. A secund shaft, whose axis coincides with 
that of the specimen to which it is coupled, receives 
its motion from the countershaft by means of the 
two cranks and slotted link shown in the figures. 
By correctly proportioning the length of the slot, it 
can be arranged that when the motion of the crank 
on the countershaft is continuous, that of the crank 
on the second shaft is oscillatory through an angle 
of 180 deg. 
| In order that the second shaft shall not interfere 
| with the free vibrations of the specimen when 
| struck, its attachment to the specimen is made by 
a semi-Oldham coupling, which is set so that the 
| plane of its slot coincides with the plane of free 
| vibration of the specimen. The knife-edges on 
which the specimen rests are made of V shape, so 
Fic. 4. that there is no tendency for the specimen to move 
sideways. The specimens are }in. in diameter, 
materials chosen for experimental treatment, by |advantages. In Messrs. Seaton and Jude’s tests | the knife-edges being 44 in. apart. The diameter 
each of the two general methods of testing which | the specimens were notched in the centre and sup- | at the bottom of the notch is 0.4 in. 
have been used in recent work on this subject. ported on knife-edges at the ends, the blow being| [If the fall of the hammer is adjusted eo that the 
These methods are :— delivered over the notch. The specimen is turned | specimen will bear not less than, approximately, two 
1. A test to destruction by a single blow, in- | through 180 deg. about its axis between successive | thousand blows before fracture, there is no appre- 
volving a measurement of the energy absorbed in | blows, so that the material is alternately in tension | ciable permanent set in the specimen until a com- 
fracture. and compression. In these tests the number of tively short time from the ultimate fracture. 
2. A test to destruction by a relatively small | blows for fracture was carried as high as 300, so |The manner of failure of the specimens, whether 
blow, many times repeated until fracture takes | thata single test involved considerable expenditure | of soft or hard material, is that a crack isdeveloped 
place. | eee ae : ; /on each side of the specimen in the plane of the 
The first is the method most commonly adopted; « “Impact Tests on Steel.” Proceedings of the In- ‘notch, the two cracks proceeding inwards as the 





























gies t 
in impact testing, and for the purpose of the present | stitution of Mechanical Engineers, November, 1904. (See | test proceeds. : ' 
work an Izod testing-machine (fully described in aloo Hvengantne, val. lxxviii., pages 704, 728, and 765.) The machine seems likely to be of considerable 
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service in the impact tests of mild steels which can- 
not be broken, even when notched, by the single- 
blow bending method. The following is an example 
of a set of tests made on a sample of mild steel :— 


Fall of Striking | Energy of Blow Numberof Blows 
——- - Inches. in = for Fracture. 


0,50 2 85 12; 400 
0.30 1.41 44,634 








TEESSIDE AS AN INDUSTRIAL 
CENTRE. 
(Concluded from page 6.) 

We pro now to deal with the supply of 
building scutosial, water, fuel, power, and pe 
As regards building material, the conditions are 
favourable. On both sides of the Tees the subsoil 
is red clay, which is locally used for brick-making, 
and in addition is utilised in the manufacture of 
Portland cement at local works. Bricks for build- 
ing are cheap, the rate for 3. in. bricks being about 
25s. per 1000 at the yard. The cement and con- 
crete can also be secured at a low figure. Stone is 
not available ; but its place is taken, where bricks 
are not suitable, by concrete, which can be produced 
economically, use there is used for this pur- 
pose slag from the blast-furnaces—a material which 
makes fairly good roads, and is useful also for 
ballasting railways.* Timber is imported direct to 
the river, and is cheap; and, as the Tees is an im- 
portant iron and steel-producing district, all girder 
and other constructional metal would be obtainable 
at a low price. Sand is also readily obtained from 
the sand-banks at Seaton Carew and at Redcar, 
while in the river itself the sand is taken in 
barges from the North Gare Sands. Where filling 
up is necessary, the residual slag from the blast- 
furnaces affords a cheap material ; and where level- 
ling has to be done, the conveyance by barges to 
the sea of any surplus material is inexpensive. 

The water supply of the district is controlled 
by a board which includes representatives from 
Middlesbrough, Stockton, and Thornaby Corpora- 
tions The source of supply is the upper valley of 
the Tees, and the main reservoirs at Balder have 
a capacity of 1322 million gallons, while other 
storage reservoirs bring the total capacity to 1590 
million gallons. Asregards quality, chemical tests 
show that the water is soft, has an alkaline 
reaction, and is free from all objectionable saline 
matter. The organic matter present is small in 
amount, and there are no indications of any of this 
organic matter being derived from sewage or similar 
sources of contamination. It is effectively filtered. 
The chemical analysis may here be given :— 

Results in 


rains Parts 
Determinations. 


per per 
Gallon. 100,000. 
Total solid matter dried at 180 deg. CO. 8.4 12.0 
Chiorine.. oe ee pam in 0.9 1.3 
Equivalent to chlorides (60 per cent. 
cl os rm * es 


> ee 1.5 2.1 
Nitric nitrogen... bs _ - 0.087 0.053 
uivalent to nitrates (17 per cent, 
-) os oe es “ - 0.222 0.031 
Nitrites Absent. 


Hardness ; permanent, 4 deg. . ; tempo- 
rary, ldeg.; total... ¥ . 
Lead, copper, zinc, iron .. ‘ aS Absent. 
Free ammonia: ws ee -- 0.0014 0 002 
Organic ammonia .. es - ee 0.0061 0.008 
Oxygen absorbed 4t 98 deg. Fahr. in 
three hours es * 9s -- 0.320 0.45 
This is the result of an ee by Mr. John C. 
Thrush, of the Public Health Laboratories, London. 
The bacteriological examination showed that there 
were eighty-one organisms cubic centimetre, 
capable of growing in alkaline nutrient jelly at 
20 deg. Cent. in four days. The smallest quantity 
of water in which growth occurred with production 
of acid and gas in bile salt glucose broth was 55 
centimetres. 
The consumption of water per head of population 
r day for all purposes is 53 gallons. The charge 
or water to domestic consumers is based on the 
annual value of the premises, plus 25 per cent. to 
consumers outside of the boundaries of Stockton, 
Middlesbrough, and Thornaby. As the works on 
the north bank will be beyond these boundaries, 





* These slag bricks, commonly known as scoriz bricks, 
are manufactured from slag directly it comes from the fur- 
nace, and are usually of an average size of 8 in. by 34 in. 
by 4 in., weighing 10.6 1b. Tests have been made todeter- 
mine their wearing quality. The crushing tests showed 
that such bricks had a strength of 13,366 1b. per square 
inch ; the cross- ing test gave an average of Ib. 
per —— inch, and a rather severe rattler test showed 
that the loes was between 11 and 12 per cent. 





this extra charge will be exacted. The charge to 
large consumers is by meter, and at a scale with a 
minimum rate of 3$d. per 1000 gallons to consumers 
of over 5,000,000 gallons per quarter. There has 
always been a full and sufficient supply of water in 
the district, even during the driest periods ; and at 

resent there is in course of construction another 

rge reservoir on the River Lune, which when 
completed, four or five years hence, will increase 
the storage to 2890 million gallons. 

As regards the fuel and power supply for new 
works little difticulty should be experienced. Coal, 
as we have already indicated, is to be found within 
16 miles of the sites, and is cheap. We are in- 
debted to a local firm for a note of the current 
prices of coal in trucks at South Durham pits. 
For the best steam coal the rate is 10s, to 10s. 6d ; 
for screened gas coal, 93. to 93. 6d., unscreened coal 
being 1s. cheaper; for breeze, from 6s. 6d. to 
7s. 6d. ; and for coke ballast from 6d. tols. The 
approximate railway rates to the sites available 
for works may be put at from 1s. 7d. to 2s. 3d. per 
ton. 

The probabilities, however, are all in favour of 
the adoption of electric power, as the conditions 
justify this. The Stockton Corporation have an 
electric power distribution scheme, and where 
350 units or above are used per quarter the rate 
per unit is 1§d. But the whole of the district 
available for works comes within the area of supply 
of the Cleveland and Durham County Electric 
Power Company’s scheme. The area embraced by 
this well-managed undertaking is 820 square miles, 
comprising the Cleveland district south of the river 
and a considerable part of the county of Durham, 
including, of course, the area north of the river. 

The company, since its incorporation, has taken 
over the provisional orders of Thornaby, North 
Ormesby, Eston, and Redcar, and has come to an 
arrangement with the Stockton Corporation to 
supply power to certain consumers in that borough. 
Sub-stations are in course of construction in 
Thornaby, to which extra-high-tension mains in 
duplicate are already run from the generating 
station ; at North Ormesby, on the line of mains 
already run; and at Stockton, supplied by the 
mains crossing the River Tees, near the North- 
Eastern Railway bridge between Thornaby and 
Stockton. The published rates for supply are a 
flat rate of {d. per Board of Trade unit for alter- 
nating current at 2200 volts to 440 volts at 
25 periods, or 1d. per unit for direct current where 
required. To accommodate consumers whose load 
factor is over 25 per cent., an alternative maximum 
demand tariff is quoted, by which it is possible for 
a consumer whose load factor reaches as much as 
80 per cent. to get current as low as 0.55d. per unit. 
The accompanying diagram (Fig. 2) will show at a 
glance the tariff. 


2. 


he 
CLEVELAND & DURHAM COUNTY ELECTRIC 
SOUTH TEES AREA 
HH OF CURRENT PER UNIT AT VARIOUS LOAD 
FACTORS | 


¢€ 





? 5 1015202530 40 S0 60 70 80 30 100% 
(sesse) 876 1152 2628 3508 4380 5256 6132 7008 7884 8960 


The principal generating-station, designed by 
Messrs. Bramwell and Harris (consulting engineers 
to the company), is situated south of the Tees at 
ee and has an alternating-current plant 
capable of supplying 6000 kilowatts of 11,000 volts 
at 25 periods per second, and a direct-current plant 
of 400 kilowatts capacity at 230 volts. 

Labour conditions must necessarily constitute 
an important condition in determining the locale of 
new works. At the present time Middlesbrough 
is a large manufacturing centre, but few of the 
industries offer employment to female labour, and 
it would seem as if there was, consequently, a 
favourable opening for factories employing women. 
The population is fairly well divided as between 
male and female, and as it is so essentially indus- 
trial it follows that there must be a large amount 
of utilisable female labour Thus in Middlesbrough 





the ratio of females to males, according to the 1901 
census, was 95 to 100; in Stockton-on-Tees, 94 to 
100 ; and in Thornaby-on-Tees, 92 to 100. As to 
the average wages paid, the rates may be taken 
as follows :— 


£ 8. d. £8. d. 
Metal-carriers 1 8 6 Pattern-makers .. 119 0 

Furnace-keepers 2110 0 Locomotive engine- 
Chargemen .. 170 drivers os aa © 
Mine-fillers .. 120 Blast-enginemen 226 
Coke-fillers .. 019 6 Bricklayers & masons 2 5 0 
ers ae .. 1 4 0 Labourers... ~~ ae @ 

Helpers toslaggers.. 1 1 0 Machinemen (lathe, 
Stone-fillers .. os fa. drilling & turning) 116 0 
Fitters .. . 1140 Riveters ee ~ sa © 
Smiths .. - 116 0  Angle-ironsmiths .. 119 6 
Joiners oy - 116 0 Salt-makers .. ss eae 
Gantrymen .. - 116 0 Cement-makers ees 
Moulders 118 6 Oil-engine men 220 


As to the purchasing power of the wage, there 
must always be a wide range. One fact influencing 
the result is that the rents of houses are moderate. 
We have the authority of the owners of the Mid- 
dlesbrough Estate, Limited, for the statement that 
the present charge for the erection of a workman’s 
cottage, with parlour, kitchen, scullery, pantry, 
and three bedrooms, is about 1801., and the rental 
is from 5s. to 5s. 6d. a week. New works on 
the north side of the river would encourage the 
building of cottages. Coal is cheap, and the net 
price of gas in the case of Middlesbrough is 2s. 4d., 
and at Stockton 2s. per 1000 cubic feet. The price 
of provisions is less than in London, and most 
favourable for provincial districts.* 

There are two flourishing co-operative societies— 
the Middlesbrough establishment having a mem- 
bership of over 13,000, with a share capital of 
125,0001., the dividend working out at about 2s. 3d. 
per 1l. of purchases ; while in the case of Stockton 
the membership is 11,684, with a share capital of 
94,0001., and the dividend is about 2s. 6d. per 1. 
of purchases. It is indicative of the prosperity of 
the working classes that, in addition to the share 
capital named, the banks in connection with these 
institutions are prosperous. The district is fortu- 
nate in its recreation and amusement facilities. 
There is a great variety of athletic clubs. At 
Thornaby there is a golf course with a large mem- 
bership, while at Redcar and Seaton Carew, which 
are reached by railway in a short time, there are 
two of the oldest established courses on the East 
Coast. Within quite a short area there are four horse 
race-courses, the mining and ironworkers of Dur- 
ham and Yorkshire being notoriously fond of a 
little ‘‘flutter on the turf.” There are various 
parks and recreation grounds, play-fields for chil- 
dren, libraries, a museum, and public swimming- 
baths in both towns. ‘There are in Middles- 
brough alone four theatres or music - halls, and 
good travelling companies include the district in 
their tours. At Stockton there are three theatres 
or music-halls, one of them built only last year. 
As regards social clubs, there are a large number, 
but the most notable are those in connection with 
the separate works : thus Bell Brothers, Limited, 
have the Clarence Club, run on total abstinence 
principles; and the Samuelson Club is another 


pe. 

An equally important consideration in the social 
life of the workmen is the possibilities for enjoying 
holidays, and the North-Eastern Railway are 
certainly not behind other companies in this 
respect. The ordinary return fares are at the rate 
of a single-journey fare and two-thirds, and the 
tickets are available for the day of issue up to 
20 miles, and beyond this distance for return at 
any time within six months. The company also 
issue cheap day tickets from the large industrial 
centres to the principal tourist and health resorts at 
about a single fare for the return journey. Week- 
end and ten-day tickets are also issued on Fridays 
and Saturdays, at the rate of a single fare and a 
fare and a third respectively. Circular-tour tickets 
have also been arranged to meet the requirements 





* The following rates are quoted by a first-class firm :— 
Flour, 1s. 4d. to 1s, 8d. per stone ; meal, 1s. 2d. per 
stone ; sugar (granulated), 2d. per pound ; bread, about 
1 Ib. 2 0z., 14d., and about 1 1b. 6 oz., 2d. ; eggs: Aus- 
trian, eighteen for 1s.; duck, twelve for 1s. ; coffee : 
mixed, 1s. per pound; pure, 1s. to 1s. 6d. per pound ; 
tea, 1s. to 2s. per pound ; bacon, 7d. and 8d. pes pound ; 
cheese : gouda, 6d. per pound ; American, 8d. per pound; 
lard, 54d. and 6d. per pound; butter: Finnish, 1s, per 
pound ; Danish, 1s. 1d. per pound ; margarine, 4d. and 
6d. per pound ; jams, from 5d. per 2-Ib. jar. The rates 
for meats are as follow :—English beef, 7d. to 9d. per 

und ; steak, 10d. and 11d. per pound ; American meat : 

f, from 3d. per pound ; steak, 6d. ; and chops, 6d. and 
7d. per pound. ere are a large number of American 
meat shops. 
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of tourists, and the holders of such tickets may 
break the journey at the intermediate stations 
en route; whilst cycling and walking tour tickets 
have been instituted. 

As to the health of the community, we have 
examined the annual report of vital statistics for 
two or three years, as well as the records of the 
Tees sanitary authorities. We find that there is 
vigilance with regard to the latter ; during the past 
ten years the maximum proportion of ships with 
disease was 5 per 1000, while recently it has been 
as low as 2 per 1000. There is a floating hospital, 
to which the invalids are taken. At the same time 
investigation is made as to the cleanliness of the 
ships, and complaint was justified in from 1 per 
cent. to 1.3 per cent. of arrivals. 

yenerally, the health of Middlesbrough is about 
an average for industrial centres. The death-rate 
is about 21.8 per 1000, and the birth-rate 34.23 
per 1000. As to zymotic diseases, the rate is 
slightly above the average, having been 2.8 per 1000 
in 1903, 2.5 in 1904, and 2.8 in 1905. The infantile 
death-rate ranges between 176 and 170 per 1000 of 
deaths. Diseases of the respiratory organs con- 
tinue to be the cause of the greatest number of 
deaths—nearly one-fourth—but this is apparently 
due to the continued dislike of the working classes 
to fresh air or ventilation. Deaths from tuber- 
culosis equal about 2.3 per 1000; deaths from 
pneumonia, about 3 to 4 per 1000. A firm insti- 
tuting works on the sites north of the river would 
naturally make an effort to improve the housing of 
the working classes. 

Notwithstanding the enormous amount of manu- 
facturing carried on in the district, the Tees itself 
is fairly pure, as is indicated by the fact that 
salmon fishing is carried on in the lower reaches, 
and in the backwater behind the Seal Sands. Last 
year, for instance, there were got, in the nets, 8706 

- salmon, weighing 67,704 lb., salmon trout bringing 
the total up to over 90,000 1b. The heaviest fish 
netted weighed 24} lb. It is quite an extensive in- 
dustry, and licences are granted by the Tees Salmon 
Fishery District, according to the length of net, 
5l. being the amount for a 200-yard net, and 10s. 
for every additional 40 yards, and 20s. for each 
single rod. 

The only other point to which attention may be 
directed has reference to the cost of exporting 
materials. We have described the wharf accommo- 
dation associated with the respective works on the 
river. There is a dry dock, owned by the Tees 
Conservancy, having a length of 576 ft., and a 
width of entrance of 50 ft. Other dry docks to 
accommodate very large ships are shortly to be 
constructed by private firms. 

The dock at Middlesbrough is owned by the 
North-Eastern Railway Company, and has only 
recently been considerably extended and improved. 
It was originally opened with ten small coal-staithes 
in 1842, and had a waterway of 9 acres. Not until 
1854, a year or two after the commencement of the 
mining of Cleveland ore, was there any record of 
merchandise shipments. Then 7627 tons were 
shipped, 7339 tons being pig iron, and the re- 
mainder bricks, clay, iron-stone, and earthenware. 
Of imported articles, timber was the only one of 
any importance. In the export of steel rails, 
railway material, general bridgework, finished iron 
machinery, bale and case goods, great strides have 
been made. Since the dock was first opened it 
has been enlarged and deepened three times to 
meet growing requirements. Originally the en- 
trance lock had a width of 30 ft., and at high water 
of ordinary spring tides there was a depth of water 
on the sill of 19 ft., and in the dock of 22 ft. In 
1873, when the area of the dock was increased by 
3 acres, a new lock was constructed, having a width 
of 53 ft. 5in. at top, and 474 ft. at bottom, the 
depth of water being increased to 23 ft. In 1889 
a further increase in area to 15} acres was made, 
and the lock was increased in width at top of 54 ft., 
and at bottom of 50} ft., the depth being still 
further increased 5 ft. The new work carried out 
quite recently by Sir John Wolfe Barry, with 
Mr. John Robinson as resident engineer, increased 
the dock area to 25} acres, bringing the length of 
quays to 6548 ft.; while the new lock, which has 
vertical side walls, is 80ft. wide, and gives a 
depth at spring tides of 33 ft. Four of the 


Ter are over 800 ft. in length, the longest being 
67 ft. 

Appliances for the loading of cargo have been 
enormously improved. Thus in 1859 the largest 
eargo ship was 490 tons ; fifteen years later it had 








grown to 2006 tons; at the beginning of the 
‘nineties it was 5642 tons, and now it has reached 
about 8000 tons. The docks are equipped with 
nineteen 3-ton and five 10-ton electric cranes, with 
twelve hydraulic cranes from 10 tons downwards, 
and seven steam-cranes from 8 tons downwards ; 
while in addition there are two hydraulic coal- 
hoists, and a special coaling- crane of 30 tons 
capacity. The hydraulic hoists have only recently 
been fitted, and have a height from quay-level of 
over 100 ft. In shipping coal by this hoist the 
trucks are ran over a hopper, into which the 
contents are dropped, the capacity of the hopper 
being 40 tons. When full, the hopper is lifted to 
the height most convenient for the loading of the 
ship, the coal being tipped from the —— into a 
spout, which is set at an angle, and, being tele- 
scopic, is made of a length convenient for 
depositing the cargo into the hold of the ship. 
The hopper is emptied into the spout, and is free 
to be lowered for a new supply ; the flow of coal 
from the spout is regulated to suit the trimming of 
the cargo. When the spout is at an angle con- 
venient to the ship, the height from the water-level 
to the under side of it is 55 ft., and it may dis- 
charge its coal at a distance of 30ft. from the front 
of the quay wall. 

The port facilities are thus very satisfactory, and 
it may be stated that there are from the river 
regular sailings to 84 ports, or groups of ports, 
including practically every foreign and colonial 
centre. For instance, there are weekly sailings to 
nearly all the north European centres, fortnightly 
services to the principal Indian ports, monthly 
ships to Australia and to the South European and 
Mediterranean ports, while to Japan and the Far 
Eastern ports there are regular and frequent ser- 
vices. here is a separate pilotage board, but 

ilotage inwards or outwards is not compulsory. 
here are several powerful tugs associated with 
the port. 

The dues levied by the Tees Commissioners are 
moderate, and compare favourably with other ports 
in the kingdom. The dues on vessels vary from 
4id. to 7} per net register ton, according to the 
length of voyage. This is for a cargo one way. If 
the vessel both discharges and loads cargo, addi- 
tional dues are payable. Vessels in and out light 
for machinery, repairs, refuge, &c., pay 23d. per 
ton. All these charges are subject to a cash rebate 
or discount of 15 per cent. Valuable reductions in 
the dues are made when a vessel either discharges 
or loads less than one-third of her carrying capacity. 
Vessels are allowed to take 1500 tons of bunker 
coal without it being treated as cargo in assessing 
the dues on the ship ; 500 tons of bunker coal are 
allowed to be taken free of dues, coal in excess of 
this quantity being charged 1d. per ton. These 
concessions are much appreciated by the shipping 
community. Noother river on the north-east coast 
enjoys this privilege. 

As to the rates on imports or exports, it is not 
possible to give anything like a complete list. For 
machinery, the rate is generally 6d. per ton ; for pig 
and puddle iron, 3d. ; for rough castings, 4d. ; for 
billets and blooms, 3d. ; for plates and angles, 4d. ; 
for bars, 3d. ; for manganese ingots, 3d. ; for rails, 
4d.; and for aluminium work, from 10s. to 12s. 6d. 
per ton. Generally, the other rates are within 10d. 
per ton, Copper and manufactures thereof work 
out at about 10d.; chemicals vary from 14d. for 
sulphate of soda to 10d. for prussiate or chlorate of 
potash. 

The wharfage and shipping charges at the dock 
may be briefly indicated. For chemicals, the rate is 
generally 1s. per ton ; for scoriz bricks, 9d. ; for iron 
or steel angle-bars, 1s, ; and for anchors and chains, 
from 1s. 2d. to 1s. 6d. per ton. Bridgework (provided 
the units do not exceed 5 tons) is charged at 1s. 3d. 
per ton, with a steady advance for increase in 
weight, so that in the case of units of 10 to 15 tons 
the rate is 3s. For pig-iron, the rate is 8d.; for 
cast-iron pipes, 10d.; for plates, 1s. to 1s. 3d., 
according to the weight of the unit ; for rails, 8d. ; 
for wheels and axles, 1s. 3d. In the case of machi- 
nery, the rate also depends upon the weight of the 
unit ; where the pieces do not exceed 1 ton each, 
the charge is 1s. 6d., rising something like 6d. per 
ton to 6s. for 10-ton units; for 15 tons, 7s.; for 
20 tons, 8s. 6d., and for 30 tons, 11s. 

In conclusion, we wish to express our indebted- 
ness to the many public officials in Middlesbrough ; 
and notably to Mr. J. H. Amos, and Mr. G. J. 
Clarke and the staff of the Tees Conservancy ; to 
Mr. E. C. Geddes, his assistant, Mr. H. D. Dryden, 





and to Mr. J. H. Patchett, the dock agent of the 
North-Eastern Railway, for their courtesy during 
our visit and for the information supplied. 





THE ENLARGEMENT OF VICTORIA 
STATION. 

PARLIAMENT, in the Session of 1899, authorised 
the reconstruction and enlargement of the Victoria 
Station on the London, Brighton, and South Coast 
Railway ; and on June 10 last, after six years of 
almost continuous work, the first part of the im- 
proved station was opened for traffic. The full 
advantage of the extensive works carried out cannot, 
however, be attained until the whole undertaking 
has been completed. 

The benefits accruing, even from the small part 
of the new station now opened, were not at once 
realised by the public. That was almost inevitable, 
owing to the time required to educate the staff to 
the greatly changed conditions. For a few days 
after the completed part of the new station was 
opened there was considerable disorganisation of 
traffic, and the company had the usual public com- 
plaints, encouraged by misconception and inade- 
quate information furnished by the newspapers. 
Some consideration of the situation will at once 
prove that the causes were transitory, and that they 
were practically unavoidable. 

The station, as we shall presently show, has 
been increased in length more than two-fold, 
and in width about 33 per cent. There are four 
running roads into the station instead of two, and 
the fantail into which these broaden out is 2150 ft. 
long to the buffer-stops, instead of 1100 ft. ; 
while the number of lines in the fantail is now 
thirteen instead of ten. There has consequently 
been an enormous increase in the number of points 
and crossings. To more thoroughly ensure the 
safety of the public, the signals are operated elec- 
trically, and are interlocked with the points which 
are worked mechanically, and detected both mecha- 
nically and electrically. There is no automatic 
signalling, as has been erroneously reported. 
This provision in the interests of safety involved 
much more care on the part of the men in the 
signal-cabin, who formerly had only to throw the 
levers over without requiring to be careful to com- 
plete the contact for electric signalling, as under 
the new conditions. Again, there is a greater 
number of points, and there are in the southern 
signal-cabin alone 106 levers and 163 electrical 
slides. It is true that for weeks the men had been 
practising with locomotives running to and fro, but 
only actual work with ordinary traffic could bring 
that familiarity which enables the mind to work 
automatically, and without requiring to analyse 
each step in any mental process. ee coe and 
practice is steadily developing this psychological con- 
dition, which dispenses with analysis and enables 
the signalman on his observing the approach of, 
say, the 9.50 a.m. from Brighton, to at once operate 
the required levers without studying any diagram 
as to the route of the train into the station. 

Much, too, was made of the adjustments found 
necessary in the electric contact at the points, 
necessitating hand-signalling for some of the trains. 
The detector connected with the signal interlock- 
ing gear was actuated by a rod, and unless this was 
hard home it was not possible to work the signal. 
Although a heavy locomotive had been used for 
several days to consolidate the permanent-way, 
slight adjustments still required to be made during 
actual work, since absolute contact at the points 
was necessary. This is only another indication of 
the care with which the ultimate safety of the 
public is being ensured. 

The third difficulty was that the main-line traffic 
could not be transferred to the new part of the 
station, as the new cab access could not be con- 
structed until the traffic had been diverted from 
the present station, upon which the new cab 
road had to be constructed. At the same time 
the work in progress prevented the old emergency 
lay-bys adjacent to the main-line platforms from 
being used, and thus empty trains had to be taken 
up to the platforms from the sidings south of Ebury 
Bridge, across all of the lines used for the suburban 
traffic. In this way for the passing of the empty 
main-line trains all of these suburban lines were 


blocked time and again for an appreciable period. 
The sidings above mentioned will ultimately be 
convenient for the new main lines when the whole 
scheme is matured. 

Other small details might be indicated, but 
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enough has been said to prove that the brief in- 
convenience was unavoidable, and was indeed 
largely the consequence of those new provisions 
which have been made to ensure absolute safety 
for the public, and the reliability of the system 
when the work is completed. The working demands, 
as we have said, experience on the part of the staft, 
which can only be achieved by practical acquaint- 
ance with the new arrangements. Now, however, 
that this experience is being acquired, the traffic is 
working most successfully, and the whole details of 
the system, which we are about to describe and 
illustrate, proves the great foresight of Mr. Charles 
L. Morgan, the chief engineer, and of the general 
management of the London, Brighton and South 
Coast Railway. 

On our two-page plate this week is a plan of the old 
station and of the area added to increase the accom- 
modation in the new station (Fig. 1) ; and under 
it, on the same scale, a plan of the new station as 





room, 120 ft. long, on one side, and large general 
waiting-rooms, &c., on the other. Beyond this is 
the circulating area, which is of much more gene- 
rous proportions than in the old station, the net 
dimensions being 192 ft. by 92 ft., equal to about 
18,000 square feet, as compared with 10,000 square 
feet in the old station. The dead ends of the 
railway tracks are 190 ft. distant from the fagade 
of the main-entrance buildings, as compared with 
120 ft. in the old station. 

In the old station there were eight platforms, 
with ten lines of rails; and in the new station 
there are nine platforms, with thirteen roads; but 
this conveys but a vague idea of the increase in the 
accommodation, alike for passengers and trains. 
The total length of the eight platforms in the old 
station was 4963 ft.; in the new station the nine 
platforms measure 11,698 ft. A much larger 
number of trains may thus be accommodated simul- 
taneously, 





leave by the extra running road in the centre, the 
engine of the second train taking the first train 
away. The train will be followed out immediately by 
the engine of the first train, the second train will 
be backed into the inner station by the locomotive 
from the first train, and it will also leave by the 
centre road. A third train arriving will deposit its 
passengers in the outer station. It will thus be seen 
that trains may follow in rapid succession without 
any shunting, even by locomotives, beyond the roads 
between the platforms, and there may be four trains 
simultaneously in each dock with its three roads. 
The result will be a considerable increase in the 
volume of traffic dealt with. When, however, there 
is a normal volume of traffic, the trains will arrive 
and depart from the inner, or northern, station, 
and at such quiet hours of the day the southern 
station will not be used by passengers. 

The following table gives a list of the platforms, 
with their length and width ;— 




















Fie. 20. Bounpary Watt at BuckineHam Patace-Roap. 


it will be when completed two or three years hence. 
It will be noted that not only has there been an 
improvement in the railway approach, but that 
two new platforms have been added, that all nine 
are of much greater extent, and that considerably 
more circulating area is afforded for the convenience 
of the public. This latter, indeed, is the most 
prominent feature. Improvements have also been 
effected for the quicker remarshalling and despatch 
of trains. Beginning with the station yard adjoin- 
ing Victoria-street—the main entrance to the station 
—-it will be seen that the line of buildings has been 
set back 54 ft., affording more room for cab and 
omnibus traffic. The building over the entrance— 
the upper floors of which constitute a very con- 
siderable extension of bedroom accommodation of 
the Grosvenor Hotel—is 239 ft. 10} in. long from 
the Grosvenor Hotel to the Chatham Railway, the 
depth is 55 ft. at the ends and 67 ft. in the centre, 
and the maximum height from pavement to roof is 
107 ft. With its interesting structural details 
we shall deal later on, but for the present it may 
be stated that there is on the ground floor a large 
general hall, 116 ft. by 65 ft., with a refreshment- 





The platforms in the new station vary in length | te RE 


respectively from about 1200 ft. to over 1460 ft.; 
and in almost all cases there is, in addition to the 


track immediately adjoining the platform, a central 
track, which constitutes an extra running road, 80} no 9 | Excursion 
that the first train into any dock need not be, as is| = 
almost universally the practice, the last train out. | 
As is shown by the plan on Fig. 2, cross-overs are | 


arranged between the working track alongside the 


platform and this central road. Moreover, the | 
station has been divided in its length into the} 


northern, or inner section, and the southern, or 
outer, section. Each has se 


the outer station to a gangway forming part of the 


Length, | 





te exits, stairs | 
being constructed from each of the platforms in| ~ 


Plat- ls " = | 
| form. | Traffic. | including} Width. Remarks. 
poses es 
te wae oe : 
«| 1812 | 20to27 | Adjoining enn | 
| | | ham Palace-road. 
» 8..|/Main arrival. . 1305 | 25 |Cab road on one side 
a“ 7 | Pa | 1468 | 80to36 | Ditto 
» 6..| Maindepar- | 1296 30 ,, 40 
ture 
» 5..| Ditto | 1296 25 
4../Suburban 1294 19 to 27 
oo Bel ” oa 1294 19 ,, 27 
ee SE ae ..| 1219 19 ,, 27 
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The platforms extend beyond both Eccleston and 


Eccleston Bridge over the station. The ingress for | Elizabeth Bridges. As faras Elizabeth Bridge they 


cabs is from the next—the Elizabeth— bridge. 


| are entirely roofed over, while the platforms beyond 


In dealing with the heavy traffic at certain | this have verandah roofs. The cab-road is reached 
periods of the day, the practice will be to run the from a ramp from the level of Elizabeth Bridge 
first train arriving at a platform through to the| down through the outer station, under Eccleston 
inner station, the second, or following train, stop-| Bridge, into the inner station, between the two 
ping at the same platform, but in the outer station. | main-line arrival platforms ; the exit for cab traffic 

e first train, after unloading its arriving pas-|is through the arch constructed in the wall along 
sengers and reloading the departing passengers, wil] ' Buckingham Palace-road, There are stairs from 
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each platform in the outer station to Eccleston 
Bridge for the exit of passengers from the outer 
station, while from the inner station passengers may 
leave either by the arch directly into Buckingham 
Palace-road, or through the main entrance into 
the existing cab and omnibus yard near Victoria- 
street. The main booking-office will be, as at pre- 
sent, at the main entrance from the existing yard. 
The arrangements for dealing with luggage are 
also very complete. There are in the general hall at 
the main entrance two electric lifts communicating 
with the subway running down the inner station, 
and communicating with a subway extending across 
the platforms immediately beyond the circulating 
area, as shown by dotted lines on Fig. 2. From 
this transverse subway there are electric lifts to 
each of the platforms. This main subway continues 
down the inner station to the platforms adjoining 
Buckingham Palace-road, to be used for the arrival 
of main-line trains. It also connects with the 
basement of the large parcels office adjoining the 
archway in Buckingham Palace-road. Another 
transverse subway is being constructed beyond 


. i —_ 


property between Buckingham Palace-road and 
the railway, from the Grosvenor Hotel to near the 
Ebury Bridge, had to be cleared, and a considerable 
een of the Grosvenor canal had to be filled in. 
The area cleared for the widening of the inner 
station, stretching between the Buckingham Palace 
Hotel and the Eccleston Bridge, was 470 ft. long 
by 73 ft. wide ; for the new outer station, between 
Eccleston and Elizabeth Bridges, 520 ft. by 245 ft., 
including part of the canal ; and for the lines and 

latforms south of Elizabeth bridge, 430 ft. long 
by 215 ft. wide. It will be noted from the plan 
of the new station (Fig. 2) that the sidings and 
turntables have been constructed on the eastern 
side of the station, as before, but much nearer to 
the river. These sidings are thus conveniently 

laced relative to the main-line station adjacent to 
Buthiaghen: Palace-road. 

There was little work of interest in connection 
with the demolition of ae rty. A chimney of 
150 ft. in height at the Pimlico Wheel Works had 
to be rased. Instead of substituting timber for a 





part of the ordinary brick base, and setting fire to it, 


clay. A section of this wall, with the timber coffer- 
dam, is shown in Fig 21, below. It will be seen 
that the wall is founded upon a concrete base, 
and is built of brickwork, the thickness up to 
2 ft. above highest water-level being 4 ft. 6 in., 
while above this there is a parapet wall 8 ft. in 
height. The rail-level on the station side of the 
wall is slightly lower than the water-level of the 
canal. The water was excluded from the canal 
during the construction of the brickwork. 

After the wall had been completed, the mud 
overlying the gravelly sand in the part of the 
canal to be filled in was removed, the amount ex- 
cavated being 10,000 cubic yards. The work of 
excavation was greatly facilitated by deferring the 
completion of the parapet, so that a rail-track could 
be laid from the bottom of the excavation over the 
wall, and on to barges alongside, for the removal of 
the mud. When all the soft mud had been removed, 
foundations for columns, &c., were sunk. 

Another important part of the preliminary work 
had reference to the widening of Buckingham 
Palace-road. New bridges had to be constructed 
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Eccleston Bridge, connecting the whole of the 
platforms in the outer station together. Thus a 
porter on any platform in the inner station will 
take luggage from an arriving passenger, and, 
using the lifts and the subway, he will be able to 
return it to the passenger at the main exit, or by 
subway on te, any floor of the Grosvenor Hotel 
without the luggage traversing any part of the 
passenger platforms. There is a lift communicating 
with the cab road within the station. 

As we have already intimated, the station has 


not only been very considerably extended, but the | p 


accommodation for ng traffic over the river 
and into the station been more than doubled. 
Two additional lines have been constructed across 
the Grosvenor Bridge, making five in all. Formerly 
there were two lines with two siding roads into the 
station. Now there are four lines, with an addi- 
tional. road for the running in and out of empty 
trains only, with sidings as heretofore. The bridge 
has been widened to the extent of 33ft. This work, 
however, we shall consider later. 

Dealing in detail with the construction work, we 
may adopt the chronological order, and therefore 
refer first to the demolition of the immense area 
of buildings for the enlargement of the station. A 
comparison of the plans on our two-page plate 
(Figs. 1 and 2) will show the extent of the area 
of Duildings demolished. It will be seen that 
whereas in the old station the ay TG lines only 
began to widen near Eccleston Bridge, they now 
begin at Ebury Bridge, about 1500 ft. further to 





the south. As a consequence, the whole of the 
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the Ee was that now increasing in favour : all 
the brickwork at the base of the chimney was taken 
out with the exception of three sections to form 
props. Two of these were so placed as to throw 
the greater part of the weight on the third, which 
was subsequently driven out by long joists passing 
through one of the voids.‘ The driving out of the 
rop carrying ‘the greater proportion of the load 
involved the collapse of the chimney, the debris 
falling within a narrow area. 

The closing of the canal was greatly facilitated 
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'to carry Eccleston and Elizabeth-roads across the 
widened station, and it was a condition that the 
gradient on the new bridges should not be greater 
than on the old structures. As the bridge had to 
be ata higher level to accommodate the traftic into 
the eastern part-of the station, it became necessary 
to alter the gradients of the approaches from the 
Buckingham Palace-road and adjacent thorough- 
fares ; in no case, however, was it found necessary 
to raise the level by more than 6 ft. or so. In 
order that the work -might be carried out in 





by the fact that the water could be locked out by 
gates near its junction with the Thames. A con- | 
siderable part of the work was thus carried out in| 
the dry. The canal is about 60 ft. wide, and in| 
the length dealt with there were two basins, increas- | 
ing the width at those points to 110 ft. The length | 
ed in was 950 ft. The first proceeding was to con- | 
struct a single-pile cofferdam, built up with 6-in. by | 
12-in. sheet-piling, stiffened at 10-ft. intervals by 
12-in. by 12-in. timbers. This piling was done with | 
the canal in use. Piles were also driven on the out- | 
side of the cofferdam to carry one line of rails for | 
the travelling crane and to stiffen the cofferdam | 
by stars; the other rails, of course, were carried | 
on the cofferdam. For the construction of the 
rmanent wall trenches were made, extending for 
rom 4 ft. to 7 ft. into the bed of the canal, so as 
to reach the close-bound gravel sand overlying the 


the minimum of time, the road was made up 
to the bed for wood- paving by concrete of 20 
= of ballast to 1 part of cement. Owing to the 
igher level at some parts considerable work had to 
be carried out on the frontages along the property 
on the opposite side of the road from the station. 
The property here is modern ; originally there were 
areas, enclosed by iron railings, and it was decided, 
in addition to paying money compensation to the 
proprietors, to increase the width of the frontage, 
ving the additional part, which became a shallow 
ment with steps to the new street-level. The 
maximum difference in level is 7 ft., decreasi 
with the distance from Eccleston or Elizabet 
Bridges. At the same time, as will be seen by a 
comparison of Figs. 1 and 2 on the two-page plate, 
the line of the thoroughfare has been straightened, 
the roadway widened about 7 ft., and altogether 
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the improvements made compensate for any in- 
convenience which may be due to gradients and to 
the roadway having a fall from the station side, as 
well as the usual camber. 

In describing the actual work of reconstructing 
the station, it may be well to deal first with the 
foundations of the various structures. The site of 
the station was, at some remote period, washed by 
the tidal waters of the Thames.. The site of the 
old station originally formed part of the canal. 


. The dotted lines on Fig. 1 show that the locks 


and basins extended up to Wilton-road. Part of 
one of the old walls was, indeed, exposed in 
excavating for the foundations of the hotel annexe, 
which we are about to describe. The London clay 
dipped from Buckingham Palace-road southwards 
from a depth below platform level of 20 ft. 
to 40 ft. at the southern boundary of the 
station, where the old canal basin was situated. 
There was, over the clay, a stratum of close-grained 
gravel, almost sand, while above this there was a 
layer of soft material or tidal deposit. In most 
cases the foundations were carried to the clay. 

The most interesting foundation work was un- 
doubtedly that in connection with the hotel annexe, 
with its fagide to the omnibus and cab yard. This 
building, as we have already stated, has the booking- 
offices and waiting-rooms on the ground floor, while 
the upper floors constitute an extensive addition 
to the hotel accommodation. The maximum height 
of the building is 107 ft., and it is built of masonry 
and brickwork carried on sixty-five steel stanchions. 
The point loads on these were exceptionally heavy, 
ranging up to 528 tons. As many as forty-seven 
were over 265 tons. As will be readily understood, 
very heavy stanchions were required. These we 
hope to illustrate later ; for the present we confine 
ourselves to the foundations. In all cases these 
were carried down to the London clay. This was 
done not £0 much because of the load, as it could 
be distributed over a great area; but the water- 
bearing sand might have been affected by the opera- 
tions of contiguous landowners. The clay, on the 
other hand, was permanent. The clay was found 
here at about 29 ft. 6 in. below the platform level 
at the Grosvenor Hotel side of the station, dipping 
gradually to 42 ft. at the South-Eastern Railway 
boundary wall. It was decided to carry the con- 
crete bases for the stanchions down to the clay, 
where the depth did not exceed 35 ft., and thus 
for about half of the area of the building this form 
was adopted. Where the clay was at a lower level, 
piles were driven at 3-ft. centres to support a 
concrete slab 7 ft. thick over the entire area, and 
thus to distribute the load of the building upon the 
piles in the clay. 

This work, which was carried out over the circu- 
lating area of the new station, occupied a very 
considerable time, without displaying to the general 
public any material result. The piling was done 
with a special machine having a monkey of 27 cwt., 
with a maximum height of drop of 6 ft. The piles, 
of pitch pine, were of a minimum dimension of 
12 in. by 12 in., having cast-iron shoes secured by 
steel straps. In many cases the fine gravel proved 
to be so compact that the work of driving was 
difficult. In some cases the progress was at the 
low rate of 1 in. for twelve blows. As soon as the 
pile-head had reached the blue clay, driving was 
stopped when the pile ceased to move more than 
1 in. per twelve blows, although in driving through 
the sand the pile required a greater number of 
blows to drive it. The piles varied considerably in 
length, and in some cases, owing doubtless to the 
existence of pockets of sand in the clay, they were 
driven to a depth of over 40 ft. below the platform 
level. As soon as the piles were driven over an 
area arranged to suit the convenience of the work- 
ing of the traflic, trenches were formed for the con- 
crete slabs, which were 7 ft. thick, and ultimately 
extended over the entire area. On the top there 
were built piers of blue br’ndle brick, varying in 
area to suit the point load. The average load per 
pile was about 144 tons. 

Where the foundation was entirely concrete the 
procedure was to form trenches which were covered 
in with heavy timbers, so that the circulating area 
in the old station was not interfered with. The 
dimensions of the trench were contingent upon the 
volume of traffic overhead. Thus, in the case of 
the cab-road into the station, the trenches were 
very short, and were transverse to the line of 
traffic, so as to limit the span of the temporary 

latform ; but where pe ome ar only had to 
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accommodated, it was possi to make large 





trenches, the maximum dimensions being 78 ft. by 
35 ft., and in this case the depth was 33 ft. below 

latform level. The trenches, of course, had to be 
one timbered with large walings, and the 
material excavated was, as a rule, removed through 
trap-doors during the night. In the trenches, 
when excavated to the clay, concrete of 8 of Thames 
ballast to 1 of cement was laid ; but, as shown on 
the cross-sections on page 37, Figs. 23 to 25, voids 
were formed 5 ft. and 8 ft. wide, having a brick 
arch and invert. The general construction is 
clearly shown in the sections, and accompanying 
them is a detail showing the archway over the lift, 
and subway for the luggage. 

The foundations for the columns carrying the 
roof of the station were taken down to the gravel, 
and were 7 ft. 6 in. square, the base being formed 
of concrete of 6 parts of Thames ballast to 1 of 
cement. The gravel contained little water, and 
no great difficulty was experienced in connection 
with the foundation work. ' 

For the new bridges forming Eccleston and 
Elizabeth Bridges over the station, the foundations 
were carried down to the clay, which in the case of 
Elizabeth Bridge was at a depth of 29 ft. ; but it 
was not found necessary to go so deep for Eccleston 
Bridge. Taking the former bridge as typical, the 
superstructure is supported at each pier on eight 
columns, there being eight rows of girders. A 
trench was excavated at right angles to the line of 
the bridge for the foundation of the eight columns 
for each span. The trenches for the bridges were, 
in several instances, constructed on the site of the 
canal, and their length was about 77 ft., while the 
width varied from 10 ft. to 6 ft.; the depth from 
the surface level was as much as 45 ft. As soon as 
a trench was completed it was filled in with 6 to 1 
cement, but here also voids were left, as in the case 
of the piers for the stanchions of the hotel annexe. 
The canal at the bridges, as elsewhere, was filled 
by a solid tip-bank. 

The foundations for the wall along Buckingham 
Palace-road were comparatively simple, as the load 
was not great. The wall is founded upon the gravel 
at a depth of 7 ft. to 12 ft. below the rail-level. Six 
to one concrete was again used, the foundation 
being the full width of the trench—varying from 
4ft. 9in. to 6ft. The construction was carried 
up to pavement level, as shown in the sections, 
Figs. 14 to 16, on the two-page plate. In the case 
of the main archway the foundations were taken 
down to the blue clay, a depth of 28 ft. below pave- 
ment level. 

This Buckingham Palace-road wall, which is illus- 
trated in detail on the two-page plate (Figs. 3 to 19), 
and on the engraving on page 36 (Fig. 2U), is one of 
the most effective examples of this type of architec- 
ture;which we have seen. It is of distinct Georgian 
character, somewhat severely treated. We are 
glad that the railway company have decided that 
no advertisements shall be displayed on the outer 
elevation, and that so far as the inner wall is 
concerned only approved advertisements will be 
permitted, and these must conform to the architec- 
tural features. The drawings reproduced on the 
two-page plate are almost self-explanatory. Fig. 3 
is an elevation to the Buckingham Palace-road of 
the wall at the Grosvenor Hotel end, while Fig. 4 
isaplan. Fig. 7 shows the elevation of the main 
archway to the station, and Figs. 5, 6, and 8 to 11 
give details. Figs. 12 and 17 are elevations of the 
wall on the station side, while Figs. 13 and 18 are 
plans, and Figs. 14 to 16sections. Fig. 19 shows an 
elevation to Buckingham Palace-road of that part 
of the wall between Eccleston and Elizabeth Bridges, 
which conforms to the elevation of the northern 
end shown in Fig. 3. 

The length of the wall from the Grosvenor Hotel 
to Eccleston Bridge, which includes the arch, is 
484 ft. ; between Kccleston and Elizabeth Bridges 
the length is 579 ft. There are returns at each 
bridge, so that the aggregate length of wall con- 
structed was 1103 ft. It is of specially hard 
selected Portland stone, with the panels faced with 
brindle brick. The interior elevations are of selec- 
ted box-ground Bath stone and pressed Leicester 
bricks, the effect generally being quite satisfactory. 

The main opening, which is shown in Figs. 3 
te 11 and on the engraving on page 36 (Fig. 20), 
has a span of 27 ft., and measures 36 ft. 
from the pavement to the soffit of the arch, the 
total height from the pavement level to the top 
of the masonry being 55 ft. In the centre there is 
a police-box, while in the towers, as shown in 


| Fig. 11, there are police quarters. Offices and 





stores are arranged within the walls of the arch, 
and are reached by circular stairways inside the 
piers. The wrought-iron gates are a special feature, 
and these, with their heraldic shields, were designed 
by Messrs. Starkie, Gardener, and Co., while the 
general carving is by Mr. Gilbert Seale. 

On the Grosvenor Hotel side of the entrance 
there is located (as shown on Fig. 3) the parcels 
department, with offices on the first floor. There 
are two van entrances, giving access to a large dock, 
where the goods are sorted for the various sections 
of the railway, and passed by electric hoists to 
the basement, where a large space is reserved for 
storage. Asa rule, however, the parcels will pass 
from this basement direct to the subways, connect- 
ing through hoists with the various platforms. 
Thus goods will be transferred from the receiving- 
offices to the train without in any way interfering 
with the passenger traflic in the station. 

There is an underground cycle-store south of the 
arch, as shown in Fig. 12. It has accommodation 
for one hundred cycles, and is approached from the 
archway by a ramp, having a gradient of 1 in 9. It 
is lighted by an extensive range of pavement lights, 
and ventilated through sashes fitted in the platform 
walls next the rails. Adjacent to the cycle-store is 
a general station store for lamps, &c. Protection 
is given to the ramp at the platform level by an 
ornamental wrought-iron railing 5 ft. high, sup- 
ported on the stone kerb. 


(To be continued. ) 








THE NATIONAL PHYSICAL 
LABORATORY IN 1905. 

Tue report for the year ending December, 1905, 
of the Executive Committee of the National Physical 
Laboratory, approved by the General Board at 
their meeting on March 16, 1906, recorded the 
deaths of two active members—Sir Edward Carbutt, 
one of the first representatives of the Institution 
of Mechanical Engineers; and Sir Bernhard 
Samuelson, representing the Iron and Steel Insti- 
tute. Both these institutions retain two mem- 
bers on the General Board, Mr. W. H. Maw 
and Mr. J. A. F. Aspinall sitting for the Insti- 
tution of Mechanical Engineers, and Mr. R. A. 
Hadfield and Mr. E. P. Martin for the Iron and 
Steel Institute ; Mr. Maw and Mr. Hadfield are 
members of the Executive Committee. The im- 
proved financial outlook, to which we shall pre- 
sently refer, has enabled the Committee to enter 
upon the erection of new buildings for the depart- 
ments of electrotechnics and photometry. The 
special Treasury grant of 5000]. and an anonymous 
donation of 20001. were available for this purpose. 
In our last issue we also announced that Sir John 
Brunner had generously placed 5000/. at the dis- 
posal of the Committee for the completion and 
equipment of the additional buildings for engi- 
neering, metrology, and metallurgy. Plans having 
generously been submitted by Messrs. Mott and 
Hay, tenders for the building were accepted from 
Messrs. Mowlem, and the new building was cere- 
moniously a on the 25th ult.* 

The new Laboratory consists of a large two-bay 
top-lighted one-storey brick building, 120 ft. by 
50 ft., designed for testing electrical instruments of 
allkinds. On the east is a wing 100 ft. by 25 ft., in 
two storeys, arranged for photometric tests; and to 
the south an annexe, 100 ft. by 20 ft., containing 
workshops, stores, and offices. The roof-lights face 
north. The room for resistance tests is provided 
with a double glass roof and special arrangements for 
ventilation. The battery is placed on the top floor. 
The additional available area is 13,000 square feet. 
During the opening ceremony, Dr. Glazebrook com- 
plimented Messrs, Paterson, Rayner, and Melsom 
on the skill and zeal they had displayed in de- 
signing and providing a new home for their work. 
A new boiler had to be installed, and the engine- 
house to be enlarged in connection with these 
additions, and the wiring and equipment of the 
new laboratories will have to be paid for out of 
the capital grant for 1906-7. 

The eer in the staff have not been important, 
and the staff of the Laboratory now consists of the 
following gentlemen :—Director, Dr. R. T. Glaze- 
brook. Observatory Department : Superintendent, 
Dr. Ch. Chree. Assistants: T. W. Baker, E. G. 
Constable, J. Foster, T. Gunter, W. J. Boxall, 
E. Boxall, G. Badderley, A. C. Cooper, B. Francis, 
A. G. Williams, H. A. Maulding. Physics Depart- 





* See ENGINEERING, vol. Ixxxi., page 856, 
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ment—Assistants: J. A. Harker, A. Campbell, 
H. C. H. Carpenter, W. Hugo, F. J. Selby, C 
Paterson, E. E. Smith, W. A. Caspari, H. Jeff- 
cott, E. H. Rayner, S. W. Melsom, J. de Graaff 
Hunter ; S. W. Attwell, C. A. Edwards, W. Gem- 
mell; computer, W. H.° Brookes ;_ instrument- 
maker, F. H. Murfitt. Engineering Department : 
Superintendent, Dr. T. E. Stanton. Assistants : 
C. Jakeman and L. Bairstow. The clerks, care- 
takers, &c., bring the total number up to sixty- 
seven. 

In the three years 1903, 1904, and 1905 there 
has been a considerable increase in the number of 
tests in nearly all the divisions. In the Physics 
Department—electricity and magnetism—the totals 
for the three years are 195, 415, 927. In thermo- 
metry the totals are 93, 141, 194. In metrology 
the totals are 714, 440, 698. In metallography the 
totals are 71, 98, 39. Chemical tests, complete 
analyses, 47, 22, 48; Optics; totals, 1216, 1834, 
2441. Engineering department ; totals, 114, 124, 
226. The tesis made at the Kew Observatory are 
mentioned at the end of this article. 

There has been less demand for metallographical 
and optical tests, especially of glow-lamps ; it must 
La stated, however, that much of the glow-lamp work 
for 1904 was done for the Admiralty. Some work 
has had to be declined for want of sufficient equip- 
ment, some as being outside the scope of the 
Laboratory. Special researches undertaken for 
private firms or public bodies will be mentioned in 
our notice. 

The receipts from test work have increased from 
38041. in 1904 to 4358). 14s. in 1905, and the total 
amount received in fees has been 5957]. 4s. The 
total receipts of the year, 13,637/., and the ex- 

enditure, 13,5831. 12s., nearly balance one another. 

he expenses incurred in special researches are 
met from the Government grant, the Gassiot fund, 
and donations. In June last some 150 members 
of the House of Commons signed a memorial to 
the Chancellor of the Exchequer on the position of 
the National Physical Laboratory, strongly urging 
further State aid for this State Institution, which, 
in Mr. Haldane’s words, receives only a tenth of 
the annual grant which Germany allows, and which 
has a splendid staff, doing valuable work in aid 
of our industries, but which is starved. The 
memorial was presented to Mr. Asquith in Decem- 
ber, and has borne fruit. The annual grant, the 
petitioners suggested, should gradually be increased 
to 10,0001., and 30,0001. be allowed for buildings 
and equipment. The annual grant for 1906 has 
been augmented to 5500/., and the special allow- 
ance of 50001. for building and equipment will, it 
is to be hoped, also be repeated in the Budgets of 
the following years. The voluntary cash subscrip- 
tions of the year aggregate more than 20001. ; 
there has been, however, apparently, a falling off 
in the donations of apparatus and materials. 

In briefly reviewing the work of the National 
Physical Laboratory during the year 1905 we 
follow the order observed in the Director’s Report, 
which refers to official and unofficial publications 
in papers brought before our learned and technical 
societies, and in journals, including our own 
columns. Volume II. of the ‘Collected Re- 
searches of the National Physical Laboratory ” will 
soon appear. We add remarks on researches at 
present being conducted. 

In the Electricity Division of the Physics De- 
partment Mr. Smith had, in March, 1905, com- 

leted the British Association ampere balance ; 
but accurate observations could not commence 
before September. The concentric cables proved 
faulty ; the silver strips for leading the current 
in and out of the suspended coils had to be re- 
placed by silver strands 1 millimetre in thick- 
ness; electrostatic and convection effects proved 
troublesome. But these troubles have been over- 
come and a complete determination in absolute 
measure can now be finished in 30 minutes. The 
current determinations made on different days by 
Mr. Smith, in co-operation with Professor Ayrton 
and Mr. Mather, agree within 0.001 per cent., and 
the calculations of the force between the coils when 
carrying 1 ampere, made om gong A Mr. 
Mather and Mr. Smith, agree within 0.0001 per 
cent. Fifty absolute determinations have been 
completed of the electromotive force of a cadmium 
cell in terms of the international ohm and of the 
silver deposited in a voltameter ; the greatest dis- 
crepancy between any two observed values has 
been 3 parts in 100,000. The investigation of silver 
voltameters of the Rayleigh and Richards types con- 





tinues; the cadmium standard cells prove very satis- 


C. | factory, and Steinwehr’s (Reichsanstalt) research on 


the influence of the size of the mercurous sulphate 
crystals on the electromotive force is being re- 
peated. In the comparison between the mercury 
units of the National Physical Laboratory and of 
the Reichsanstalt, six manganin coils served as sub- 
sidiaries. These coils, all made by O. Wolff, of Berlin, 
travelled by express goods service. In October 
Dr. Glazebrook tuok two more manganin coils, 
made in the National Physical Laboratory, over to 
Berlin, and these coils fell by 0.0003 per cent. in 
value within five days. The other coils, sent as 
goods, changed more, and in such comparisons 
hand transport would therefore appear to be pre- 
ferable. 

In order to arrange the Ewing permeability 
bridge for testing cast iron and other materials, 
whose permeability differs considerably from that 
of the usually applied soft iron standard rods, Mr. 
Campbell has given some of the new standards a 
tubular form, the outer diameter being kept con- 
stant, so as to fit the clamps, but the bore varying; 
pairs of these standards are tested by the Ewing 
yoke method, and the accuracy of the method is 
checked by ballistic tests with rings of the same 
material. The agreement is sufficiently good for 
practical purposes. Mr. Campbell's researches* on 
the magnetic properties of chilled cast iron confirm 
and amplify the conclusion arrived at by B. O. 
Peirce, of Maivast University, that magnets of 
chilled cast iron can, in galvanometers and other 
instruments, replace the much more costly magnet 
steel ; a simple method of chilling has been de- 
vised. The adie ore research has been delayed 
owing to the difficulty of obtaining suitable 
samples ; Messrs. Guest, Keen, and Co., and 
others having supplied material; rings are stamped 
out of the sample sheets and tested by the 
Searle method; fields of H = 800 can now be 
applied, and stronger fields will be used, as the flux 
densities in armature teeth are very high. The 
standard subdivided mica condenser, presented by 
Dr. A. Muirhead, has been found to have a total 
capacity of 0.9997 microfarad (the 7 being uncer- 
tain) at 18.5 deg. Cent., and its sections to be 
highly accurate. On the request of Mr. Gavey, 
chemical wood papers, used for insulation in tele- 
phone cables, have been submitted to inductive- 
capacity tests; a sample of the paper is placed 
between two metallic surfaces, so as to form a 
small condenser of about 0.0002 microfarad, which 
is subjected to quick periodic charges and dis- 
charges (from 20 to 50 cycles per second). A Wien 
variable standard has been provided for inductance 
tests, and is being calibrated ; and a series of self- 
inductance standards, wound on marble bobbins, 
are in course of construction. The mutual-induc- 
tance standards of the Laboratory are being re- 
tested by two methods. Mr. Campbell’s bifilar 
galvanometers, without zero creep, have been men- 
tioned in these columns. t 

In the continuous-current division of electro- 
technics, Mr. Melsom has tested many samples of 
conductor rails for electric traction, and found con- 
ductivities varying between 14.5 and 17 per cent. 
of the conductivity of pure copper-—an extremely 
good result. 

Mr. Rayner’s important special research on the 
effect of heat on the electrical and mechanical pro- 

rties of dielectrics, carried out on behalf of the 

ngineering Standards Committee, was noticed 
by us when the report was brought before the In- 
stitution of Electrical Engineers.{ Field coils were 
for this purpose wound by several manufacturers 
of electrical machinery with thermo-couple wires 
imbedded into them ; similar work has since been 
done on air-cooled and oil-cooled transformers, and 
the report will soon be published. 

As regards the work planned for this year, the 
experience gained in constructing the ampere 

nee will be of use in constructing the Lorenz 
apparatus to be presented by the Drapers’ Com- 
pany. A disc of phosphor bronze is to revolve at 
uniform speed in the field of a coaxial helix, and 
the induced current is to be taken off by brushes 
rubbing on the edge and the axis of the dise. The 
helix will, according to Viriamu Jones’s suggestion, 
consist of a single layer of wire wound in a double 
spiral on a marble cylinder, as in the ampere 
balance. The main difficulties will be mechanical. 

The new electro-chemicel division will have to 

* See ENGINEERING, vol. Ixxxi., page 227. 
+ See ENGINEERING, vol. ]xxxi., page 627. 
} See EnGIngERING, vol. lxxix., page 384. 





come to an understanding with the Engineerin 

Standards Committee as to the period for whic 

higher voltages than that for which the machine 
is intended may be applied during the tests. 
While some authorities urge that every machine 
should be strong enough to bear an excess pressure 
for some time, others object that high voltages 
damage the dielectric permanently. This damage 
is to be investigated, and transformers for 100,0U0 
volts and a motor-alternator for 20 kilowatts will 
be required. In connection therewith, the cause of 
occasional breakdowns of high-tension machinery 
will be studied. Such breakdowns have been 
ascribed to the formation of nitrogen oxides, and 
it is clear that the condition of the insulating 
material and of the atmosphere is of influence. 
The question has repeatedly been discussed of late 
in the Institution of Electrical Engineers and else- 
where. : 

In the Thermometry Division, Dr. Harker and 
Mr. Hugo continue the comparison between the 
British National Standard thermometers and the 
Laboratory standards ; thermometers of Powell and 
Jena glasses and verre dur are also being compared. 
Among the new apparatus are a set of electrically- 
heated vapour baths, modelled on Professor Wat- 
son’s arrangement for temperatures up to 350 deg. 
Cent. ; a calorimetric bomb, purchased from Messrs. 
Bryan Donkin and Clench; a 1000-ampere are 
furnace, from Messrs. Marryat and Place ; and a 
Paul millivoltmeter for thermo-electric work, the 
resistance-boxes for which have been designed and . 
constructed in the Laboratory. Dr. Harker’s 
ingenious Nernst-tube furnaces have been de- 
scribed by us.* They are built up on the cascade 
plan. A spiral of nickel wire is wound on an 
outer cylinder of hard porcelain, lagged outside, 
and when this jacket tube is heated to 1000 deg. 
Cent. a small current suffices to raise the tempera- 
ture of the inner tube, made of rare earths, to the 
melting point of platinum, which Dr. Harker iinds 
to be 1710 + 5 deg. Cent. This value agrees with 
that found last year by Holborn and Henning 
in the Reichsanstalt, so that Violle’s formerly 
accepted value of 1780 deg. Cent. will be corrected. 
Various thermo-couples, consisting of platinum and 
platinum-rhodium or platinum-iridium have been 
used in these researches, and the first of these fur- 
naces constructed still does service, after 18 months’ 
_ having often stood temperatures of 2000 deg. 

ent. 

Dr. Harker’s researches on the specific heat of 

iron at temperatures up to 1150 deg. Cent. are 
also very interesting. The specific heats of metals 
at high temperatures have not been much in- 
vestigated, and as to iron we had only the work of 
Pionchon, of 1886, a pupil of Berthelot. Dr. Harker 
heats his iron specimens, cut to the shape of a cold 
chisel and weighing from 7 to 197 grammes each, 
in a vertical tubular electric furnace, mounted on a 
swinging bracket ; when the desired temperature, 
read off on a platinum resistance thermometer or 
on a thermo-couple, is reached, the specimen is 
released, and dropped into the water calorimeter. 
As spring tongs would not answer at high tempera- 
tures, the specimen was suspended by a fine 
platinum wire hook, which was fused with the aid 
of a key and battery. Above 800 deg. Vent. the 
iron becomes rapidly oxidised and disintegrated 
when falling into the water. Various means to 
stop this were tried—gilding the specimen, for 
instance, but the protective covering led off 
in the water. Pionchon had used sheaths of 
= for his specimens. Dr. Harker finally 
ound that it was best to let the iron drop into 
a funnel tube charged with so-called light mag- 
nesia, which forms so loose a powder that the iron 
chisel sinks through 8 in. of magnesia as if the 
tube contained a liquid. This tube stands in 
the calorimeter. A sheath was still needed, how- 
ever. Quartz sheaths cracked in the water, and 
reacted with the iron; porcelain sheaths were 
adopted, and their specific heat had, of course, 
also to be determined. The specific heat of the 
porcelain was found to be 0.2582 at a temperature 
of 912 deg. Cent., and 0.2559 at 1075 deg. In this 
way the mean specific heat of iron has been found 
to increase from 0.1175 at 200 deg. Cent. to 0,1647 
at 850 deg., and to fall then to 0.1534 at 1109 deg. 
Cent. These results are in close agreement with 
Pionchon’s when the latter's temperature scale is 
revised. - 

The comparison of Jow - range the:mometers 


* See ENGINEERING, vol. Ixxx., page 158, 














' ‘te hydrogen; and a platinum thermometer. The 
“mean value is —38.86 deg. Oent. (—37.94 deg. | 


Martin flash-point apparatus for oy Nig oils, and 
.» of the flow calorimeter of Messrs. 
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THE SCHENECTADY SUPERHEATER FOR LOCOMOTIVES. 
CONSTRUCTED BY 



































necessitated the redetermination of the freezing- 
poirit of mercury against various standard instru- 
meénts—a Tonnelot mercury thermometer, a toluene, 


Fahr.), practically identical with Balfour Stewart's | 
value of 1863 (— 37.95 deg. Fahr,), which has been 
‘ase@ as the’ Kew standard. The work for 1906 
will continue on the lines of 1905; it comprises the 
‘eompletion, in conjunction with Messrs. Johnson | 
‘end Matthey, of arrangements for the rapid testing 
‘of thermo-couples, and the testing of the Pensky- 


ex. Wright and 
Sons. ‘Dr. Harker is also engaged in testing the 
‘new Féry telescope pyrometers.* This convenient 


on-asmall tripod. The ordinary range is up to 


Fig. 2 


THE AMERICAN LOCOMOTIVE COMPANY, NEW YORK, U.S:A. 


(For Description, see Page 43.) 

















1100 deg. Cent., and when the aperture is reduced 
the scale reads up to 2000 deg. Cent. For testing, 
the cylindrical boxes are mounted: on a slide, and 
are passed in front of the black body, whose tem- | 
perature is determined by means of a thermo-| 
couple. - With suitable arrangement the distance | 
of the glowing object from the instrument appears 
to be of little influence. 

The metrological division (Mr. Jeffcott. and 
Mr. Atwell) has carried out two investigations of 
great importance for the Engi i tandards 
Committee. The Committee desired to know the 
difference in dimension between a shaft and the 
hole in which it is intended to run, and the toler- 
ance on cylindrical work actually found in modern 
practice. Several of the most important engineer- | 











* See ENGINEERING, vol. lxxviii., page 724. 


_diameter. The errorsin workmanship between the 
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Mr. Atwell afterwards visited thirteen firms and | investigation, now mg ace carried out for the Sub 
| measured 800 larger size specimens up to 12 in. in| 
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size aimed at and the size produced are summed up 
in the following table :— 





Error in Workmanship in Inches. 

Class of Work. Shafts. Holes. 

Large machine-tools aie ee 0.0025 0.0033 
Small tools .. “ = & 0.0005 0.0010 
Locomotives . . 2 ‘ 5 0.0031 0.0025 
Gun-mountings . = = 0.0012 0.0014 
Marine engines s Si +: 0.0018 0.0028 
Gas-engines .. os ~ ah 0.0020 0.0028 
High-speed engines anddynamos 0.0011 0.0010 
Average of all specimens .. 0.0016 0.0018 


Ground shafts were found more accurate than 
turned shafts, the average errors being 0.0011 in. 
for ground shafts and 0.0019 in. for shafts not 
ground. The allowances—i.e., the difference in 
the dimensions of the shaft and hole for a given 
A similar 


Committee on Screw , tests-each bolt and 
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ELECTRIC TELPHERAGE INSTALLATION AT CEMENT WORKS. 


CONSTRUCTED BY MESSRS. SIEMENS BROTHERS AND CO., LIMITED, ENGINEERS, LONDON. 


(For Description, see Page 44.) 
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full core and effective diameter, partly with appa- 
ratus specially constructed in the Laboratory. e 
results of measurements made on bolt-heads, nuts, 
and spanners may be tabulated as follow, the 
diameters being the nominal sizes, and the errors 
averages measured across the flats :— 


Error in Workmanship in Inches. 


Diam. 1 In. Diam. under 

and over. 1 In. 
Bright nutes .. oe od 0.006 0.0025 
Bright bolt-heads_ .. ‘ 0.006 0.0045 
Black nuts - = és 0.020 0.0055 
Black bolt-heads ion 1“ 0.027 0.0080 


The Sub-Committee on Screw Threads, early in 
1905, offered a premium for the best set of limit- 
gauges for a 4-in. Whitworth bolt and nut ; the 
sets have been tested in the Laboratory. The Labo- 
ratory has also verified 120 standard pipe-flange 
templates, involving 6000 measurements, con- 
structed by Messrs. Sankey for the Sub-Committee 
on Pipe Flanges ; and, further, the various sets of 
bull-headed railway-rail templates, made in accor- 
ance with the British Standard specification by 
Messrs. Cooke ; these latter templates are depo- 
sited in the Laboratory for reference. Four screws 
cut on the leading screw lathe have been measured 
up, the error over a length of 36 in. in no case 
exceeding 0.0003 in. 

The new apparatus constructed include three 
electric ovens for the artificial ageing of invar, and 
Mr. J. H. Agar Baugh has presented the Labora- 
tory with sufficient invar tape to construct the 
following standards :—-50 metres, 20 metres, 10 
metres, and 200 ft., 100 ft., 50 ft., 25 ft. Two 
20-metre invar tapes for use in catenaries have 
been obtained from Mr. Carpentier, in Paris. For 
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the verification of tapes a 20-metre bench has been | deg. and 40 deg. Cent. The great acquisition is, 
constructed in the Laboratory, and the 4-metre however, the Hartmann automatic comparator, 
comparator for the comparison of line measures in constructed, through the courtesy of the French 
air is almost completed. The specimen to be|Government, by the French Artillery De 

examined lies on rollers on a gun-metal girder,; ment. The comparator is encased in a large 
which is supported at the ends, and the tempera- | box, the oe in the lower portion, the mea- 
ture of the water-jacket can be varied between suring and recording mechanisms in the. upper- 








42 


ENGINEERING. 


[JuLy 13, 1906. 








portion under glass. A motor and an endless belt 
drive a very accurate screw, to which a disc, pro- 
vided with spokes, is attached. The screw rotates 
and makes contact with the specimen whose ends 
are ground spherically. The specimen and the 
gauge are held in a slide which rocks forward and 
backward. Ata definite pressure against the end 
of the specimen, a prick is made on the recording 
drum, which marks 2000 times the difference in 
the length of the gauge and specimen. The auto- 
matic measurements are continued until the pairs 
of pricks lie on parallel lines, showing that tem- 
perature effects are eliminated. Readings are 
taken to 0.001 millimetre. With this Hartmann 
machine a complete set, in the metric system, of 
nineteen cylindrical gauges and 117 end gauges 
have been acquired. The Pratt and Whitney 
companeioe of the Laboratory has recently been 
combined with a Newall level-indicator; when a 
certain pressure is put on the screw by hand, the 
level tilts ; formerly a pin was dropped. 

The Chemical Division, under Dr. Caspari and 
Mr. Naylor, has performed seventy analyses and 
tests in connection with the researches of the other 
departments, particularly the metallurgical. The 
other work concerns the three kinds of glasses for 
chemical apparatus— Bohemian, Jena Geriite glass, 
and a new resistance glass ; the hydrocarbons of 
gutta-percha, balata, and caoutchouc, and the 
crystallisable constituents of balata—work under- 
taken for the India-Rubber, Gutta-Percha, and 
Telegraph Works Company—and the cause of the 
corrosion of a copper pipe on the steamer Orizaba. 
The corrosion was traced to the action of sea- 
water, which had penetrated beneath the lagging, 
and had, in conjunction with atmospheric oxygen, 
acted as a solvent for the metal. 

The important researches of Dr. H. C. H. Carpen- 
ter, Mr. Longmuir, and Mr. C. A. Edwards, made 
in conjunction with Mr. Hadfield, in the Metallurgy 
Division, will be remembered by our readers from 
the reports presented to the Alloys Research Com- 
mittee of the Institution of Mechanical Engineers 
and to the Iron and Steel Institute. The chief 
subjects investigated are nickel-steels and high- 
speed tool-steel; this latter research, which brought 
Dr. Carpenter the Carnegie Gold Medal, is being 
continued. There is a danger zone for certain nickel 
percentages (44 to 16), while tungsten and molyb- 
denum prevent changes in the iron-carbon alloys 
which result in the softening of the steel ; chromium 
has a different, not yet sufficiently explained, effect. 
In connection with the International ‘Stéel Re- 
search, steels containing 1.4, 0.9, and 0.6 per cent. 
of carbon are being examined in’ two series of 
tests, the specimens being prepared with or without 
aluminium ; the polished specimens are heated to 
1000 or 1200 deg. Cent. without being oxidised, 
then water-quenched, and examined. In order to 
study the troosto-sorbitic structure—as distinct 
from the austenite structure—two more steels, with 
0.2 and 1.8 per cent. of carbon, will also be prepared. 

In accordance with the wishes of the Alloys Re- 
search Committee, Mr. Longmuir, whose place was 
afterwards taken by Mr. Edwards, and Dr. Car- 
penter, commenced investigating the properties of 
copper-aluminium alloys. The copper, “given by 
the Broughton Copper Works, of Manchester, and 
the aluminium, given by the British Aluminium 
Company, of Milton, are melted in the Laboratory 
in bulks to make of each alloy six sand castings, 
three chill castings, and one billet for rolling, 20 in. 
long and 3 in. in diameter ; 50 such casts were made 
last year, and chemically, metallographically, and 
mechanically tested. 

In the Photometry Division Mr. Paterson and 
Mr. Rayner have investigated, on behalf of the 
Institute of Gas Engineers, the relation between 
the candle-powers of the pentane, Carcel, and 
Hefner standards of light. The Laboratory stan- 
dards were first determined in terms of the stan- 
dard pentane lamp burning in an atmosphere 
containing ten litres of moisture per cubic metre 
of pure air, in order to ascertain the influence of 
moisture and air-pressure on the candle-power. 
The experiments could not be pushed quite so far 
as was desirable, but they agree with Liebenthal’s 
results obtained at the Reichsanstalt. The com- 
parisons of flame standards for the International 
Commission are being continued, and glow-lamps 
are watched and aged to serve as photometric 
standards ; ten more large-bulb Fleming-Ediswan 
lamps are standardised as sub-standards. The 
candle-power distribution obtained from five dif- 
ferent types of parabolic reflectors is measured by 





rotating the reflectors. In arc-lamp- testing the 
light is reflected by mirrors from opposite sides of 
the lamps into the photometer, so that the mean 
intensity in two opposite directions is measured in 
one reading, after which the mirrors are moved 
for another series of observations; the special 
apparatus allows the easy calculation of mean 
spherical candle-powers. An interesting research 
concerns the suitability of various types of 
glow-lamps for signalling purposes, the time being 
measured which the lamp takes to gain and lose 
brilliancy after switching onand off. The lamp is 
viewed through an aperture in a rotating disc. 
With the aid of a similar device the candle-power 
at maximum brilliancy is determined. 

The Dioptrical Division, under Mr. Selby and 
Mr. Hunter, is doing good work with the new 
optical benches which we described in connection 
with our notices of the Optical Convention of last 
year.* Qne of these benches is specially designed 
for the rapid testing of lenses in oculists’ trial 
cases ; the other is for determining the loss of light 
by absorption and reflection in small telescopes and 
binoculars. This latter bench is provided with a 
Lummer-Brodhun photometer head. The absorp- 
tion by neutral-tinted and coloured glasses is being 
studied with a view of fixing standards for such 
glasses. The new shutter-speed testing-apparatus 
somewhat resembles in principle the apparatus 
used for testing the suitability of glow-lamps for 
signalling. A disc screen provided with nine radial 
slots revolves at measured speed in front of a long 
incandescent filament. The observer, looking 
through the shutter opening, will see a line of light 
which will be crossed by one or more bars if the 
shutter is not working in unison with the screen. 

For the tide-predicting machine, which prepares 
the Indian tide-tables, Mr. Selby and Mr. Brookes 
had had the valuable assistance of Mr. E. H. 
Roberts, of the Nautical Almanac Office; the work 
is now entirely conducted by the Laboratory staff, 
Mr. J. de Graaff Hunter having taken charge of it. 

The equipment of the engineering department 
for commercial testing has not been largely in- 
creased during the past year. The machine for 
testing pressure-gauges under forced vibration of 
varying period and amplitude, was mentioned 
last year ; it consists of a crank and connecting-rod 
mechanism, the gauge under test being attached to 
the slider, and the crank-pin fixed to a rotating 
disc which is provided with a device for varying the 
stroke. Low-pressure gauges are tested in a hot 
chamber whose temperature is regulated with the 
aid of glow-lamps and a fan. In the 10-ton 
testing-machine observations can now, with the 
help of a special standard carrying microscope- 
holder, be taken over lengths of 4ft. A high- 
pressure pump, made by Messrs. Hayward, Tyler, 
and Co., for 5 tons per square inch maximum, is 
being used for testing carbonic-acid cylinders up 
to the bursting pressure. The 1-ton single-lever 
testing-machine, for tension and compression, has 
been completed, and further improved by attach- 
ing an hydraulic cylinder, provided witha four-way 
cock, to the bed-plate, so that a finer adjustment 
can be made than by the screw and hand-wheel first 
adopted. 

e new impact-testing machine is an interesting 
novelty, and is described in another column of this 
issue. 

The research on the effect of wind pressure on 
structures, by Dr. Stanton and Mr. Bairstow, has 
not made much progress owing to the want of wind, 
ten days only proving suitable in the course of 
last year. Plates of 50 (10 ft. by 5 ft.) and 100 
square feet (10 ft. by 10 ft.) of area have been 
used ; and for plates of considerable area about 
200 observations (100 and 150 so far) appear to be re- 
quired in each case, because the Dines tube has to 
be put about 10 ft. or 15 ft. from the centre of the 
plate, and because the wind conditions may vary 
considerably at the two points. The wind direction 
is, moreover, in spite of all precautions, not always 
quite normal to the plate. It would result, how- 
ever, that for wind velocities up to 25 miles per 
hour the pressure intensity is substantially the same 
for the two boards (50 and 100 square feet) ; while 
the value of the constant in the formula connecting 
pressure and velocity does not much differ from 
that found for the small models. | 

The investigation by Dr. Stanton and Mr. 
Bairstow into the resistance of materials, iron 
and steel, supplied by Mr. Hadfield and by Messrs. 





* See ENGINEERING, vol. Ixxix., pages 734 and 755. 





Belliss and Morcom, under alternating stresses, 
has been continued, and the results are nearly 
ready for publication.* The form of the specimens 
was designed for the maximum range of stress ; 
the number of alternations was fixed at 800 per 
minute, and the ratio of tensile to compressive stress 
at 1.4, a common value in steam-engine practice ; 
but the ratio 1 hasalso been studied. Sufficient data 
have been obtained for determining with tolerable 
accuracy the limiting range of stress for one million 
reversals in each of the ten qualities of materials 
tested. Weaker forms have also been examined— 
viz., specimens with screw-threads cut on them, 
specimens having a sudden change of section, and 
specimens having a fairly rapid change of section. 
A microscopical examination has also been made 
of the gradual development of the slip-bands of 
Ewing and Rosenhain, and the views of Ewing and 
Humfrey are confirmed. 

Dr. Stanton and Mr. Bairstow have further sub- 
mitted ten pressure-gauges to endurance tests, and 
tests on the effects of friction, backlash, tempera- 
ture, and vibration. One of the ten gauges was 
balanced, and remained unaffected by the vibra- 
tions ; the nine others, all of exceptionally high 
quality, were unbalanced, and their pointers were 
disturbed to a considerable extent. ; 

Mr. Jakeman has continued his experimental 
determination of the specific heat of superheated 
steam, and has now succeeded in reducing the 
effects uf radiation, which make up nearly half of 
the total heat losses, and which may account for 
much of the discrepancy in the results obtained by 
various investigators. The dried steam is super- 
heated to 150 deg. Cent. and more in a gas-fired 
superheater, and further superheated electrically 
by about 20 deg.; the specific heat calculated is the 
mean for these 20 deg. Cent. The superheater has 
a diameter of 2in., and, together with the jacket 
adopted to preverit radiation, of 5} in. The jacket 
consists of a copper shield, manganin wire for 
heating, coils for temperature determination, 
mica, andpaper. There are still conduction losses 
of heat, owing to which experiments lasting 15 or 
20 minutes do not give consistent results, even 
after allowing several hours to attain steady con- 
ditions. It has been ascertained, however, that if 
observations are taken very frequently for 100 
minutes after three hours’ preliminary heating, the 
results do not differ by more than 2 per cent. 
Thus five points have been determined with a 
steam pressure of 4.3 atmospheres, and one point 
each at 7 and 9 atmospheres. But one complete 
observation makes a long day’s work, and progress 
is thus very slow. In order to increase the accu- 
racy, Mr. Jakeman intends to reduce the heat 
conduction losses in a glass apparatus. 

We must deal very briefly with the work of the 
Kew Observatory Department in the Old Deer 
Park at Richmond, of which Dr. Ch. Chree is the 
Superintendent. The work concerns magnetic, 
meteorological, and seismological observations, and 
experimental researches on fog, mists, the effects of 
air pressure on watch rates (to be published in the 
Horo’ogical Journal), and temperature observations 
with thermometers covered with black and white 
cloth, undertaken on Lord Kelvin’s suggestiont. 

We have said enough to indicate the high cha- 
racter and direct utility of the work done at 
Bushy House and Kew Observatory. The staff 
is thoroughly competent, conscientious, and per- 
severing. Recognition from abroad is not want- 
ing. After the.lethargy of the public had been 
overcome, and the desirability of an institution 
like the National Physical Laboratory was more 
generally conceded, a discussion on the scope of 
the work of the Laboratory has once more 
threatened its popularity. As regards chemistry 
and chemical testing, the disputants certainly were 
under a misapprehension. The Laboratory, the 
Directorexpressly states, does not undertake routine 
chemical analyses, but confines itself to chemical 
research needed to elucidate some physical or 
mechanical problem under investigation. As 
regards standardising, the question is not so 
easily disposed of. Standardising can, however, 
as the memorial presented to the Chancellor of 
the Exchequer emphasises, not be done in ordi- 
nary physical laboratories, because that would in- 
volve the danger of a multiplication of standards 
and of errors. The standards of length and mass 





* Dr. Stanton’s alternating-stress testing-machine was 
described in ENGINEERING, vol. Ixxix., page 201. 
+ See ENGINEERING, vol. Ixxix., page 647. 
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and of the electrical units are in the possession of 
the Board of Trade. The National Physical 
Laboratory possesses accurate copies, which it 
verifies from time to time. The gauges and tem- 
plates of the Engineering Standards Committee are 
verified at Bushy House. The War Office has en- 
trusted to the Laboratory the leading screw, and 
the Laboratory is the proper national standardising 
authority. University laboratories are not appro- 
priate for this purpose, and the National Phy- 
sical Laboratory, as the highest Court of Appeal, so 
to say, does not unduly interfere with commercial 
standardising. ; 








THE ‘‘SCHENECTADY ” SUPERHEATER. 

In common with locomotive engineers on this side 
of the Atlantic those of America have recently been 
turning their attention to the subject of superheating, 
and as a result still another type of superheater has 
been added to the already somewhat lengthy list 
introduced during the past few years. This super- 
heater is known as the “‘ Schenectady,” and it has been 
designed by Mr. F. J. Cole, the mechanical engineer 
of the American Locomotive Company. 

It will be seen on referring to the engravings, Figs. 1 
and 2 on page 40, that the main steam-pipe from the 
regulator enters a box-casting of rectangular section ex- 
tending nearly the full width of the smoke-box. This 
casting contains two distinct steam-passages A and B, 
the ends of the latter passage being connected to the 

ipes supplying the superheated steam to the cylinders. 

o the front of the box-casting eight distinct headers, or 
small box-castings, are bolted. These are each divided 
into two compartments by a vertical wail, the front 
communicating, by means of ports or openings A!, with 
the passage A, the back ina similar manner with the 
some 7 B. Twelve holes in three groups of four are 

ored through each header, 14-in. tubes being placed 
in those in the outer back walls, and expanded into 
copper ferrules and beaded over. The holes in the 
outer front walls are plugged by means of brass- 
screwed plugs, while those in the central dividing 
walls are occupied by ?-in. tubes (inside diameter) ex- 
panded into brass plugs screwed into the walls. These 
tubes rest inside on the bottom of the ]4-in. tubes. In 
referring to these internal tubes later on we shall call 
them the superheater tubes. 

The ends of the outer tubes (see Fig. 3) are welded 
up for a distance of 2 in., and to such a shape that 
they will rest on a small malleable iron support in the 
main flue in which each group of four tubes is 
situated. For better security the ends are riveted to 
the support. The superheater-tubes, which are left 
open at the ends, extend into their corresponding sur- 
rounding or outer tubes to within about 3 in. from the 
weld, both tubes being slightly bent before being 
introduced into the flues, so as to occupy the position in 
them shown in Fig. 6. It will be noticed that the 
flues referred to, which are twenty-four in number and 
5 in. in outside diameter, are, for a distance of about 
4} in., contracted I in. in diameter at the fire-box tube- 
— and that they are screwed into this plate and 
yeaded over, the other ends being merely expanded 
into the smoke-box tube-plate before beading. 

The whole of the tubes between the back of the 
headers and the smoke-box tube-plate are boxed in with 
mild-steel plates, and a damper-door is provided at 
the bottom (Figs. 8 and 9). The damper is automatic, 
and kept open when the regulator is open by means of 
a piston working in a small cylinder placed on the 
left-hand side of the smoke-box. When the regulator 
is shut, and consequently no steam is passing through 
the superheater tubes, the damper-door is closed by 
aspring. With this arrangement there is no draught 
through the flues when the engine is standing, and the 
outer superheater-tubes are therefore protected. 

The action of this superheater is as follows :—Steam 
from the boiler enters the passage A in the box- 
casting, passes through the openings A! to the front 
compartment of the headers, and from thence through 
the superheater-tubes. Emerging, it enters the annular 
space between the superheater and outer tubes, and 
returns to the rear compartment of the header, from 
which, through the openings B' to the passage B, it 
enters the pipes supplying the cylinders. 

From this very short description it will, no doubt, 
be observed that this superheater resembles the 
well-known Schmidt superheater used so extensively 
at the present time on the Belgian and Prussian State 
Railways. It possesses, however, in our opinion, at 
least one advantage over that type, in that super- 
heater tubes bent into J form are avoided; but 
whether it has practical disadvantages outweighing 
this we are not in a position to say, as we sess no 
particulars of actual trials. We think, however, that 
there is a probability that the main flues will become 
choked unless proper and very close attention is given 
to their cleaning. In regard to this point it will be 
noticed in Fig. 6 that the tubes are placed high up at 
the top of the flues, 

Several of these superheaters have, we understand, 





been fitted to the locomotives of the New York Central 
Railroad Company, and we are indebted to the 
American Locomotive Company, who constructed 
these engines, for the blue * oom from which our 
engravings have been prepared. 








STEAM TRIALS OF H.M. ARMOURED 
CRUISER ‘‘ COCHRANE.” 

TuHeE armoured cruiser Cochrane, the third of the 
cruisers of the Duke of Edinburgh class, has just 
completed her trials, and the results, so far as speed 
is concerned, are quite satisfactory. This vessel, which 
was constructed and engined by the Fairfield Ship- 
building and Engineering Company, Limited, Govan, 
N.B., belongs to the first class of cruisers designed by 
Sir Philip Watts since he went to the Admiralty as 
Director of Naval Construction, and has a very con- 
siderable increase in gun-power, as compared with 
preceding ships, having six 9.2-in. and four 7.5-in. 
guns, with twenty-six quick-firers ; whereas in the 
earlier ships there were fitted many 6-in. weapons, 
which experience has since thoroughly established, 
are not efficient in long-range fighting. This in- 
crease in armament necessarily involved an augmen- 
tation in all the dimensions of the ship, the vessels 
having 30 ft. more length than the improved County 
class and 2700 tons more displacement. The length 
of the Cochrane is 480 ft., the beam 73 ft. 6 in., 
and the draught 27 ft., with a displacement of 
13,550 tons. Part of the increased weight is due to 
improved armour protection. It was found desirable 
to reduce the proportion of weight allowed for machi- 
nery, consequently the engine power per unit of dis- 
placement was not increased in the same ratio as the 
displacement itself. In other words, the improved 

TABLE I.—Resvtts or Steam 


purposes, and a lower grade of coal had to be 

resorted to. Thus the coal consumption results 

of the trials are not so favourable as they might 

have been, averaging about 2 lb. per indicated horse- 
wer. 

The steam consumption is, however, excecdingly 
favourable. For the main engines it averages 15 |b, 
per horse-power, having been 15.3 lb. on the low- 
power trial and 14.4 lb. on the 30 hours’ trial. This 
is considerably better than in the case of the two pre- 
ceding ships. On the eight hours’ full-power trial the 
water u by both main and auxiliary engines was 
only 16.4 lb., as compared with 19 lb, in the case of 
the Duke of Edinburgh and Black Prince (see EnG1- 
NEERING, vol. lxxxi., pages 572 and 574). 

The propelling machinery includes two sets of four- 
| cylinder triple-expansion engines, arranged in separate 
| water-tight compartments. The diameters of the 
| cylinders are—high-pressure, 434 in. ; intermediate, 
| 69 in. ; and two dow-pressure, 77 in. ; the stroke in 
all cases being 42 in. The machinery generally is 
exactly similar to that of the Duke of Edinburgh and 
Black Prince, having been made from corresponding 
gauges, jigs, and templates to ensure interchange- 
ability, as fully described and illustrated in Enat- 
NEERING, vol. Ixxxi., pages 571, 649, and 750. 

The boiler installation, however, differs. In the 
Cochrane the six cylindrical boilers in No. 4 bviler- 
room work under the closed-stokehold system, the 
air being supplied by four motor-driven 365 - in. 
Sirocco fans. Each of these boilers is 13 ft. 6 in. 
in external diameter and 10 ft. 6 in. long, and has 
plain tubes 2) in. in external diameter, 8 L.S.G. 
thick, and stay-tubes 2} in. in external diameter by 
din. thick. In each boiler there are three D. ighton’s 
corrugated furnaces, 3 ft. 3 in. in internal diameter. 








Triats or H.M.S. ‘‘ CocHRanr.” 


























Date of trial - at as | June 24 and 25, 1906. June 30, 196. July 5 1906, 
Duration and nature of trial .. . 80 hours at 470u indicated| 30 hours at 15,700 indi- |8 hours at 28,500 indicated 
horse-power cated horse: power. horse-power 
Forward. | Aft. Forward. | Aft. Forward. | Aft. 
Draught of water its ‘i ..| 26ft.7in. 27 ft, bin. | 26ft. 6hin. 27ft.6in. | 2. 6in, 27 tt. 6in. 
Steam in boilers. . Ib, per eq. in 188.4 Ib. 194 Ib. 189 Ib. 
Starboard. Port. * | Starboard. Port. Starboard. Port. 
See 26.8in. | 27.6in. 26.8in. | 27.4 in, 26.4 in, 26.3 in. 
Revolutions per minute os ee oe 83 | 82.5 22.3 122.4 135. 135.2 
High .. ..| 83.61b, | 323 1b =e Ib. | 7 Ib. ary Ib. | 70.2 1b, 
Intermediate .. 12.2,, TRE on 7. 27.9 ., LB "ss 83.6 ,, 
Mean pressure --\Low, fore ..| 4.6, ee 1s. us | Tc 177 .. 
Low, aft 4.5,, 4.7,, 123, | 338 » 17.9. ,, 18.1 ,. 
_” -aaee 886 843 2604 | 2 $467 8,378 
oa : Intermediate .. 813 802 2621 2719 61 8,609 
Mean indicated horse-power .. --\ Low, fore.. | 391 401 1404 1487 2): 67 2,369 
Low, aft 382 393 1472 | 1484 2403 | 2,426 
Mean total indicated horse-power .. 2472 2439 8001 8079 x 11,867 11,782 
Mean collective indicated horse-power ; 4911 : 16,080 23,649 
Mean air pressure a aap! ns .| Nil Water-tube, 0.36 Ib. ; Water tube, 0.64 Ib. ; 
cylindrical, 0.4 Ib ¢: lindrical, 0.8 1b. 
Mean speed of ship + - - 14.3 knots by bearings [21.37 knots = measured | 23.292 — measured 
mile mile 
Mean coal consumption per indicated horse-power per! 
hour oe — 2g Be 2% “p ma sy 2 Ib. 2.04 Ib. 1.99 Ib, 
Total loss of water oe s oy = os e+| 12.6 tons 55.5 tons 13.4 tons 
Water used by main engines per indicated horse-power) 
per hour ee oe pa a as ws oof 15.3 Ib. 14.4 Ib. 
Water used by auxiliary engines per indicated horse-| 16.4 Ib, 
power per hour s w a és ‘y ¥; $3.4 23, 
County class have 1.93 indicated horse-power per ton | The grate surface is 60.9 square feet, and the heating 


displacement, whereas the new vessels have 1.73 indi- 
cated horse-power per ton. It was anticipated, how- 
ever, that the increased length and modifications in 
the design of propellers would give a speed of 22.33 
knots. As a matter of fact the trials, so far, of the 
three ships of the class have shown that they are 
as fast as any cruisers in the Navy. The Cochrane, 
although she only developed 149 horse-power in excess 
of the designed power, or 23,649 indicated horse-power, 
attained a oe of 23.292 knots over a measur 
course, and this has been about the average for the 
vessels of this class so far tried. They are thus a 
nautical mile per hour in excess of the designed speed. 
The model has thus been particularly satisfactory, and 
the propellers very efficient. 

On the first trial of 30 hours’ duration, which was 
run at one-fifth of the full power, the engines at 82.75 
revolutions developed 4911 indicated horse-power, 
which gave the vessel a speed of 14.3 knots. On the 


30 hours’ trial, at about 70 per cent. of the total power, | 


the engines, running at 122.35 revolutions, developed 
16,080 horse-power, giving the ship a speed of 21.37 
knots, according to runs made over a measured course. 
At full power the engines were run at 135.2 revolu- 
tions and developed 23,649 indicated horse-power. 
The designed revolutions were 135, to give 23,500 indi- 


cated horse-power, so that the actual result closely | 


approximates to that anticipated. The air-pressure 
in the stokeholds on this full-power trial was 0.8 in. 
in the case of the cylindrical boilers, and 0.64 in. 
where water-tube boilers were installed. 

A feature of the trials was the coal and steam con- 
sumption. Owing to the stoppage of the Penrikyber 
Colliery, it was not possible to get a supply of fuel 
which is deemed most satisfactory for steaming 


surface 1904.5 squarefeet. The shell-plating is 1 ,, in. 
thick. 

There are nineteen water-tube boilers of the Yarrow 
type, having a total grate surface of 971 square feet, 
and a total heating surface of 55,534 square feet. 
These are arranged in three separate boiler-rooms— 
seven boilers in the forward or No. 1 boiler-room, and 
six each in Nos, 2 and 3 rooms. Kach boiler has a 
steam-drum 4 ft. 2 in. in diameter, 888 generating 


ed | tubes 1? in. in external diameter by , in. thick. The 


water pockets are of the form usually fitted in the 
Yarrow boiler, and in addition to the generating tubes 
are connected to the steam-drum by four down-comers 
4 in. in internal diameter by yy in thick. The portion 
of the steam drum into which the tubes are expanded 
is 1,%, in. thick, while the remaining portion is ,°, in. 
thick. The boiler casings were zincked by the hot 
process, and are fitted with the usual sight-doors, 
ing, &c. 
oa boiler-room is fitted with separate main and 
‘auxiliary feed-pumps, by Messrs. G. and J. Weir, 
| Cathcart, either of which is capable of feeding the 
| boilers when working at full power. Nos. 1,2, and 3 
| boiler-rooms are fitted with See’s ash-ejectors, the 
| water spply to which is delivered by two duplex 
umps, by Messrs. Clarke, Chapman, and Co. o, 4 
iler-room is fitted with an ash-tube of extra large 
diameter, and a motor-driven ash-hoist. Each boiler- 
room is provided with the necessary soot-cleaning 
valves for compressed air at a pressure of 50 lb. per 
square inch, which is supplied by a three-cylinder 
single-stage compressor by Messrs. H. Watson and 
Sons, Newcastle. The Yarrow boilers are also worked 
under the closed-stokehold system, the air being sup- 
| plied by motor-driven fans, 
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ELECTRIC TELPHER FOR CONVEYING COAL. 


CONSTRUCTED BY MBSSRS. SIEMENS BROTHERS AND CO., 








Fic. 6. 


Apnout three years ago the Associated Portland 
Cement Manufacturers, Limited, decided to entirely 
remodel their Bevan Works, making practically a 
new plant of it, and embodying the most modern 
improvements and machinery used in cement manu- 
facture. Nearly all the machinery is driven elec- 
trically, and the works are replete with many interest- 
ing examples of this form of motive power. 

brobab y the most novel of these is the telpherage 
installation which is used for conveying all the coal 
required by the works. The capacity of the plant is 
400 tons per day. The coal is brought in in barges of 
150 to 250 tons capacity each. The plant is worked 
day and night, the barges being changed at high 
tide. For the accommodation of the barges a dock 
was constructed, as shown in the general plan on 
page 41, and the coal-handling problem then consisted 
in conveying coal from the barges over a large mill and 
warehouse to a set of twelve coal-hoppers arranged in 
three rows, and ae oe 300 ft. back ose ie 
riverside, the elevation of the top of the h in 
52 ft. above water-level at half tide. ‘Pre peter | 
arrangement of the plant is shown in Figs. 1 and 2, 
and a view from underneath during the progress of 
erection in Fig. 3, page 41. 

A complete steel structure was built over the dock, 
extending back over the storage hoppers. Upon this 
structure was supported a line of monorail track, 








as shown on the plan, Fig. 2, a single line being 
carried over the dock, thence back, and with a 
gradient of 1 in 5 5, until the necessary elevation was | 
secured ; the track then continued level and branched 
so as to form three lines over the three rows of hoppers. | 
Suitable switches were provided at the junction of the | 
three lines of track. 

Fig. 4, 48, is reproduced from a photograph 
showing the general appearance of the track structure | 
and the buildings, &c., which had to be crossed. The | 
portion over the coal-hoppers, where there are the 
three lines of track, is shown in Fig. 5, and in this 
illustration the telpher may also be seen, with the grab 
opening over a hopper. 

The main-track girder consists of a 15-in. by 5-in. 
I-beam, supported by brackets from the uprights of 
the general structure, as may be seen in Fig. 3, and by | 
G shaped cast-steel hangers at the switches On top| 
Qf the J-beam is placed the running rail, which is of | 
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Fig. 7. 


| ordinary bridge section, weighing about 50 1b. per yard. 
The total length of the longest journey is about 620 ft. 
The whole structure is braced vertically and hori- 
zontally by means of tie-rods, and is covered with 
corrugated iron in order to prevent coal dust being 
blown about. 

| The switches in the track are arranged to be operated 
by hand from the floor on top of the coal store. 

Upon the track runs the telpher, illustrated gene- 
rally in Figs. 6, 7, and 8, above, and shown in detail 
| in Figs. 9 to 14, page 45. It consists of a steel-framed 
truck with two wheels, each driven by a separate 
|motor. Suspended below the truck, and arranged so 
| that the whole machine is in balance, is a crab with 
hoisting drum, motor, and complete controlling gear, 
for handling a grab having a capacity of 1 ton of coal. 
|The maximum running speed of the telpher is 750 ft. 
|per minute; the average running speed is 600 ft. per 
| minute ; and the hoisting a 60 ft. per minute. 
| The total load hoisted, inclu ing the weight of grab, 
|is 24 tons. The total weight of the telpher, grab, 
| and load is 7 tons. 
| The nominal capacity of the telpher is 25 tons of 
| coal per hour, but its actual capacity is somewhat in 
excess of this. With a full barge, one man only 
driving the telpher is required for working the plant. 
As the coal in the barge gets low, however, an addi- 
| tional man is stationed in it for trimming. 

The frame of the telpher is built up entirely of 
| plates and — and is thoroughly braced by stiffen- 
|ing pieces. The portion forming the truck is com- 
posed of two plates §-in. thick, which carry the axle- 
xes and supports for the driving-motors. The top 
frame is set at an angle of 7 deg. with the shaft of the 
| winding-drum, which is approximately half the angle 
of the grade, so as to minimise the angle which the 
| drum-shaft makes with the horizontal when on either 
| the inclined or level portions of the track. The 
| travelling wheels are 15 in. in diameter, and rotate on 
| Spring-supported axles 3 in. in diameter, as shown in 
detail in Figs. 13 and 14, page 45. The wheels are 
each fitted with roller bearings, and bolted to one 
flange is a machine-cut steel spur-ring, into which 
ar the pinion on the motor-shaft. The wheel-base 
is 4 ft. 
| The driving-motors are totally enclosed, and of 
{the tramway type. They are series-wound, and are 
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) DETAILS OF TELPHER FOR CONVEYING COAL... 
CONSTRUCTED BY MESSRS. SIEMENS BROTHERS AND 0©0., LIMITED, ENGINEERS, LONDON. 


Fig. 9. 
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spring-supported in a manner similar to that used for | is a brake-wheel 3 ft. in diameter, and having a 4-in. | the hoisting-motor is shut off. This brake is suffi- 
tram-motors. A powerful foot-brake is provided, | face. The drum is driven through double-reduction | ciently powerful for sustaining the load, so that, with 
operating brake-shoes on both travelling wheels. gearing by a series-motor exactly similar to those used | the hand-brake, which operates directly on the drum, 

The hoisting gear consists of a cast drum mounted | for driving. The pinion on the motor-shaft is arranged | there is a duplicate means of holding the load.. There 
on a shaft 34 in. in diameter. The drum is 11 in. in| to slide so as to be thrown out of gear when lowering. | is a safety overwind device, which is arranged to auto- 
diameter, and of sufficient length to wind up 60 ft. of | There is a solenoid brake on the motor-shaft, which | matically “cut-out” the boist-motor should the grab 
j-in. chain in one layer. Cast to one end of the drum | sutomatically comes into action when the current of | be hoisted too high. The hoisting and driving-motors 
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are controlled by two crane-type reversing controllers, 
with levers placed conveniently to the driver, and 
provided with automatic return gear, so that the con- 
trollers are automatically returned to the ‘‘ off” posi- 
tion in case the driver releases the lever. 

Probably the most unique feature of the entire in- 
stallation is the arrangement of a counterbalancing 
weight and rope arranged to engage with the telpher 
when on the grade. The counterbalance consists of a 
heavy cast-iron weight, arranged to run in vertical 
guides placed at the top of the incline. The total 
vertical movement of the counterweight is about 
40 ft. To it are connected two §-in. ia diameter 
flexible steel ropes, which are roved round sheaves on 
the top of the counterweights and guides, and thence 
brought to a hook which engages with the telpher. 
The multiplication of rope travel obtained by the 
sheaves is 4 to 1. By this means, although the ver- 
tical motion of the weight is only 40 ft., the distance 
traversed by the hook attached to the counterbalance 
weight is about 160 ft., which corresponds to the 
length of the gradient. The counterweight is propor- 
tioned to counterbalance the entire weight of the 
telpher and grab, plus half of the load of the coal, so 
that the driving m>tors are required to exert a prac- 
tically equal force either in ascending or descending 
the grade. The arrangement on the telpher for auto- 
matically engaging with the counterbalance rope on 
the top of the grade consists of a steel casting con- 
taining aslot which automatically engages with a hook 
on the end of the counterbalance rope. The steel 
casting is arranged to slide on heavy steel bars fixed 
on the telpher trame, and on these bars are long com- 
pression springs. This arrangement enables the 
counterbalance rope to be picked up without shock. 

An emergency brake, shownin Fig. 11, is provided 
on the telpher to engage direct with the track, in case 
- ag telpher failing to pick up the counterweight 

ook. 

In average working the electric power required for 
operating the plant has been found to be one-third of 
a unit per ton of coal delivered into the hoppers. 
The labour amounts to ld. per ton, which ialean 
the wages of the man driving the telpher, the man in 
the barge, and cleaning and sundries, so that the 
total cost for power and labour is about 1d. per ton 
of coal, which is remarkably low considering the 
conditions under which the coal must be Snail, the 
distance from the barge to the hoppers, the difference 
in grade, and the comparatively large area covered by 
the hoppers. 

The telpher and structural work were entirely 
manufactured and erected by Messrs. Siemens Brothers 
and Co., Limited, of Woolwich and Stafford, and | 
York Mansions, Westminster. 








Prrsonat.—Messrs. Heinrich, Winby, and Co., 20, 
K ng William-street, EC., have received an order to 
construct a chimney-shaft and carry out boiler-setting 
work for Messrs. Umney and Peckett, London, E.C. 
—We are informed that the Buffalo Forge Company, 
heating and ventilating engineers and forge-shop spe- 
cialists, have removed to new and more commodious 
offices at Caxton House, Westminster, S.W., and have 
also tak»n new stores in Manchester, where they propose 
to carry a large and representative stock of their various 
apecialties. 

Tanyona PaGar Dock, Sincaporse.—The arbitrators’ 
award has now been given in the above matter. The 
Tanjong Pagar Company, Limited, owned land, wharves, 
docks. machinery, repair shops, &c., at Singapore and 
Penang; the Government of the Straits Settlements 
decided to take them over at a price to be fixed by the 
Court which sat in Singapore last ees it con- 
sisted of Mr. J. C. Inglis, the general manager of the 
Great Western Railway Company, arbitrator for the 
Government ; Sir Edward Boyle, K.C., M.P., arbitrator 
for the Dock Company ; and Viscount St, Aldwyn, um- 
pire. The award involves the large sum of 28,385,979 dols., 
an equivalent in English money of over 2,850,009/.; and in 
addition « further sum of 7139/, for personal compensa- 
tion. This very prosperous dock and engineering concern 
is now secured to Great Britain, and cannot be acquired 
by any foreign nation, as was possible when it was an 
ordinary commercial company. No doubt now very 
imp rtant extensions in both docking and mechanical 
facilities will be taken in hand. The Colonial Office 
retained the services of the following gentlemen, who 
went out to Singapore to prepare the case, give evidence, 
and represent their interest. The| counsel were :—Mr. 
Balfour Browne, K.C., and with him Mr. Adams and 
Mr. Wo idward, two members of the English Bar, lut 
practising in the Straits Settlements, instructed by 
Messrs, Sutton, Ommanney, and Rendall, solicitors to 
the Colonial Office ; Sir William Matthews, K.C.M.G., 
M. Inst C.E, &c., of the firm of Coode, Son, an 
Matthews ; and Mr. A. Hurtzig, M. Inst. C.E , who gave 
evidence as to the docks and wharves. The mechanical 
expert and valuer for the machinery, electric installation, 
and craft, &c., was Mr. John Place, M.I. Mech. E., 
Assoc. M. Inst. E E., partner in the firm of Wheatley 
Kirk, Price, and Co., and the accountant was Mr. Lionel 
Maltby, pirtner in the firm of Deloitte, Dever, Griffiths, 
and Co. The Dock Company’s counsel were Lord Robert | 
Cecil, K.C., M.P., and Mr. Matthew, instructed by 
Messrs. Druce Atlee, solicitors, 





NOTES FROM THE NORTH. 
; GLassow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market exhibited a firmer tone and Cleveland 
warrants advanced a little. The dealings amounted to 
5000 tons at 50s. 1d. to 503. 14d. cash, 50s. 34d. and 
50s. 4d. one month, and the closing quotations were 
503. 14d. cash and 50s. 44d. one month sellers. Hema- 
tite was offered at 64s. 6d. one month sellers, but no 
business was done. In the afternoon the tone im- 
a still further, and Cleveland warrants changed 
ands at 503. 2d. cash, 50s. 4d. and 50s. . 4$d. 
twenty-five days, 50s. 34d. and 50s. 44d. one month. 
The turnover was 4000 tons, and there was also some 
dealing in hematite, 1000 tons being done at 643. 6d. one 
month. On Friday morning the improvement continued 
and the market advanced. Cleveland warrants were 
dealt in at 50s. 2d. and 50s. 3d. cash, 503. 54d., 50s. 5d., 
and 50s. 6d. one month, and closed with sellers at 50s. 34d. 
cash and 50s. 6d. one month. The dealings amounted to 
about 8000 tons, and the settling prices were :—Scotch, 
563. 3d.; Cleveland, 50s. 3d.; hematite, 643. 14d.; and 
Standard foundry iron, 50s. 14d. At the afternoon session 
the market was steady, and business was again rather 
better than of late, fully 8000 tons of Cleveland warrants 
changing hands at 50s. 2d. cash and five days, and 50s. 6d. 
one month. At theclose there were sellers at 503. 3d. cash 
and 50s. 6d. one month, while buyers quoted 4d. less 
in each case. On Monday morning a much better tone pre- 
vailed, and Cleveland warrants advanced to 50s. 6d. cash, 
50s. 7d. and 50s. 6d. fourteen days, 503. 9d. twenty-eight 
daya, and 50s. 84d. and 50s. 94d. one month. . The close 
was rather easier, with sellers at 503. 5d. cash, 50a. 8d. 
one month, and 51s. 2d. three months. The turnover 
of 8000 tons included one lot of hematite at 64s. 44d. 
one month. In the afternoon the tone was fairly 
steady, and the turnover was fully 9500 tons of Cleve- 
land warrants at 503. 5}d. and 503. 4d. cash, 50s. 7d. 
fourteen days, 503. 74d. and 503. 8d. one month. Sellers’ 
closing quotations were 503. 44d. cash and 50s. 8d. 
one month. About 1500 tons of hematite were done at 
64s. 5)d. and 64s. 6d. cash, and closing sellers quoted 
61s. 7d. cash and 64s. 104d. one meath. On Tuesday 
morning the market was very quiet, but the tone was 
good. The dealings were 1000 tons of Cleveland warrants 
at 503. 74d. and 50s. 7d. one month, and 500 tons of hema- 
tite at 643. 9d. one month. Closing quotations were :— 
Cleveland, ‘50s. 4d. cash and 503. 74d. one month 
sellers; and hematite, 64s. 5d. cash and 64s. 9d. one 
month sellers. At the afternoon session the market 
was a shade easier, and Cleveland warrants changed 
hands at 503. 24d. cash, 50s. 7d. and 503. 6d. one 
month. The turnover was only about 2000 tons, and 
the closing prices were 503. 4d. cash and 50s. 7d. one 
month sellers. Hematite was easier, and 1000 tons were 
done at 64s. 6d. and 64s. 4d. one month. When the 
marked opened to-day (Wednesday), the tone was a shade 
easier, and some 3000 tons of Cleveland warrants were 
done at 50s. 3d. cash and 503. 6d. one month. At the 
close sellers quoted these prices, and there were buyers 
of hematite at 633. 9d. cash, but no dealing took 
place. In the afternoon the market was easier, and cash 
iron was actually weak. Cleveland warrants changed 
hands at 503. 14d. cash and 50s. 5d. one month, and at 
the close the quotations were 50s. 2d. cash and 50s. 54d. 
one month sellers. The turnover was about 4000 tons, 
which included some hematite at 64s. 44d. one month. 
The following are the market quotations for makers’ 
(No. 1) iron:—Clyde, 642. 6d.; Calder and Gartsherrie, 
653. ; Summerlee, 66s. 6d.; Langloan, 693.; and Coltness, 
72s. (all shipped at Glasgow); Glengarnock (shipped at 

rdrossan), 63s.; Shotts (shipped at Leith), 65s. 6d.; 
and Carron ; (shipped at Grangemouth), 67s. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is still very quiet, and the inquiry is limited. 
The price remains weak, and is round 11/. 153. per ton, 
Glasgow or Leith. The shipments from Leith last week 
amounted to 113 tons. 


Scotch Steel Trade.—Signs of much activity have been 
prevalent in the local steel works lately, and with the 
closing down this week for the Annual Fair holidays, 
there has been a large output of steel. The usual overhaul 
and alterations will take place, and in some cases this 
may mean a stoppage of about a fortnight. The general 
tone of trade is rather better, and this week there have 
been one or two = inquiries. Some makers report the 
placing of several good orders for shipbuilding material, 
but, on the whole, fresh contracts are scarce. Prices are 
very firm, and look like a ocean | thus, and the prospects 
for the autumn are certainly fairly bright. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Medical Examination of Workmen.—It is stated 
that the strong opposition brought against the proposed 
medical examination of workmen engaged by Messrs. 
Vickers Sons and Maxim has led to the order being with- 
drawn. About twenty of the leading trade unions had 
instructed their members not to submit to the exami- 
nation. 


The Coal Trade with Hull.—There was again a very 
large increase in the soneeae of coal sent to Hull last 
month. The returns show that thirteen Yorkshire 


despatched over 10,000 tons each. The total tonnage of 

consigned to the port last month reached 454,912 
tons, against 303,376 tons in the corresponding period of 
last year, an increase of 151,536 tons. There bas been a 
large business done coastwise during the. half-year, 
London being the principal customer. The total for 
the six months was 303,426 tons, of which quantity 





215,232 tons found its way to the Metropolis, leaving 
only- 88,194 tons to supply all the other places. With 
regard to the quantity of coal imported, it may be stated 
that, for the first time, the first half of the record year, 
1900, has been exceeded. The tonnage in the first six 
months of 1900 reached 1,848,646 tons, whereas the 
business done during the last half-year reached 2,319,808 
tons, an increase of over 470,000 tons. The same remark 
— to the exports. For the first time in the history 
of the trade a million tons has been yop in the first 
half of any year, the figures being 1,079, tons in excess 
of the hitherto largest tonnage. 


The Iron and Steel Trades.—There is still a well- 
sustained demand for all descriptions of material. The 
t bulk of it is for present use, and there is not much 
uying forward. The mills and forges are exceedingly 
busy, and plant that has for a long time been standing is 
being brought into use. There is a heavy run on tool 
steel of all kinds, a good deal of which is going abroad. 
Makers of Bessemer and Siemens steels are well em- 
ployed, and prices are firm. For all classes of Swedish 
material there is a good demand, and supplies are more 
plentiful than they were. One result of the use of high- 
speed steel is a reduced cost of machinery, which can be 
produced more cheaply than formerly. Some houses are 
doing a large business in twist-drills, cutters, and similar 
tools. The bulk of the lighter trades remains very quiet, 
and competition for what busineas is moving is so keen 
that there is little margin of profit. The run is chiefly on 
the commoner classes of 8. 


South Yorkshire Coal Trade.—The coal trade generally 
in this district is in a healthy condition, and prices are 
firm. Inquiries for house coal are but moderate, and 
merchants are accumulating stocks. There is no abate- 
ment in the call for manufacturing fuel, and considerable 

ressure is being experienced in meeting the requirements 
or export purposes. Full contract quantities are being 
taken by railway companies. The continued activity in 
the iron and steel trades is causing a brisk demand for 
coke for steel-melting purposes, all of which is readily 
taken up. In some cases owners have difficulty in 
making deliveries on account of the numerous feasts now 
going on. 








Tue Enarngeerinc Stranparps CommittTrr. — The 
Council of the Institution of Mechanical Engineers have 
appointed their President, Mr. Edward P. Martin, as 
one of the representatives of that Institution upon the 
Main Committee of the Engineering Standards Com- 
mittee, in place of Mr. E. Windsor Richards, Past-Presi- 
dent . the Institution of Mechanical Engineer?, who has 
retired. 


Tue Late Mr. Francois J. C. May, M. Inst. C.E.— 
We regret to have to announce that, after a long and 
painful illness, Mr. Francis J. C. May, M. Inst. C.E., 
past-president of the Incorporated Association of Munici- 
pal and County engineers, died at Hampstead on Satur- 
day last. Mr. May occupied the post of borough engi- 
neer and surveyor of Brighton for about fifteen years, 
but retired from it in March last year. Previous to his 
appointment at Brighton he had for many years held a 
similar appointment at Maidstone, and before that was 
district surveyor at Malling, in Kent, of which county he 
was a native. Mr. May was one of the best-known and. 
most respected municipal engineers in the country. He 
was 67 years of age at the time of his death. 


THe AmeERIcCAN Locomotive COMPANY AND THE 
PENNSYLVANIA Locomotive Tests at St. Lovuis.— Cer- 
tainly one of the most mage | features of the St. 
Louis Exhibition to engineers, and particularly to rail- 
way engineers, was the apparatus exhibited by the 
Pennsylvania Railroad Company for testing the power 
and capability of locomotives. For this purpose, the 
a Company brought into existence an entirely 
new plant, capable of mounting either freight or sen- 
ger locomotives, and capable of absorbing, for an indefinite 
period, the maximum power of a modern locomotive when 
running at any speed between 10 and 75 miles per hour. 
Eight locomotives were tested, four of them being freight 
engines, and the remainder for passenger service. Two 
of the freight engines were simple and two were com- 

und, while all the passenger locomotives were of the 
our-cylinder balanced compound type. The standard 
speeds for the freight locomotives were 40, 80, 160, and 
240 revolutions per minute, and for the passenger loco- 
motives 80, 160, 260, and 320 revolutions per minute. 
Most elaborate tests of the performance of the different 
engines were made, the log-sheets of each test containing 
nearly 400 items, many of which were averaged values. 
The elaborate data derived from these tests (over 100 of 
which in all were run) were published in a very handsome 
volume, containing over 700 pages, and form a record of 
which the Pennsylvania Railroad Company may well be 
proud. This publication is, of course, very large, and is, 
moreover, not a k that is procurable by every one; 
and it is gratifying to find that a summary of the tests, 
and the data derived from them, have been published in 
a very condensed and handy form by the American Loco- 
motive Company of New York, whose London office is 
26, Victoria-street, Westminster, S.W. Three of the 
locomotives, out of the eight tested at St. Louis, were 
made by this firm, two of them being for freight and one 
for passenger service; one of those for freight rt, of 
the simple type, and one a two-cylinder compound. The 
admirable little book to which we have alluded has been 
compiled by Dr. W. F. M. Goss, from the larger publi- 
cation of the Pennsylvania Company, and contains line 
drawings of the locomotives tested, together with the 
chief data of the trials. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.— Yesterday the attendance 
on ’Change was wae thin, and business was quiet, buyers 
and sellers alike showing little disposition to operate. 
Such a state of affairs is likely to continue until well 
into next month, when the autumn demand should set 
in. No. 3 g.m.b. Cleveland pig was 50s. 6d. for prompt 
f.o.b. delivery, but buyers hesitated to pay that figure. 
No. 1 was 52s.; No. 4 foundry, 493. 9d.; grey forge, 49s. ; 
mottled, 48s. 6d.; and white, 483. After being stationary 
for some little time, the price of East Coast hematite pig 
gave way, a drop of 9d. per ton being reported. is 
was in consequence of keen competition for orders, both 
among makers here and with ucers in other dis- 
tricts. 'The weakness displayed y makers caused buyers 
to hold off, and there was very little business passing. 
No yy oseny was experienced in obtaining Nos. 1, 2, 
and 3 East Coast brands at 65s. for early delivery, and, 
indeed, a trifle below that figure was said to have been 
accep’ Spanish ore maintained its value well, but we 
did not hear of any transactions, dealers being well sold 
and consumers well bought. Rubio of 50 per cent. 
quality was 193s. 6d. ex-ship Tees. To-day the market 
was steady, without change in quotations. 


Manufactured Iron and Steel.—There are few new 
orders for manufactured iron and steel in the market ; 
but as producers have good contracts running—though 
some of them are drawing near their end—they are not 
necessitated to look anxiously for fresh work just at 

resent. The outlook can hardly be described as bright, 

ut some firms have considerable confidence in the future. 
Quotations stand :—-Common iron bars, 7/. 53.; best bars, 
7l. 153.; best best bars, 8/. 53.; age iron, 6/.; iron 
ship-plates and iron ship- angles, each 7/. 53.; iron 
girder-plates, 7/. 103.; iron sheets (singles), 8/.; iron 
sheets (doubles), 8/. 5s.; vanised corrugated sheets, 
24 gauge, in bundles, 12/7. 15s.; steel ship-plates, 7/.; steel 
ship-angles, 6/. 123. 6d.; steel boiler-plates, 8/.; steel hars 
and steel hoops, each 7/.; and steel joists, 6. 7s, 6d.—all less 
the usual 24 per cent. discount. Cast-iron railway chairs 
are 3/. 15s.; steel railway sleepers, 61. 173. 6d.; and heavy 
sections of steel rails, 6/. 7s. 6d.—all net cash at works. 


Trade Statistics.—The Middlesbrough Chamber of 
Commerce returns, just issued, show that for the quarter 
ending June 30 last, of the 81 blast-furnaces built in the 
Tees-side town 60 were in operation, and produced 
536,000 tons of pig iron, of which 354,000 tons was Cleve- 
land iron, and 182,000 tons hematite, spiegel, basic, &c. 
For the previous quarter the total make was 530,000 tons, 
and for the second quarter of 1905, 538,000 tons. The 
imports of foreign iron ore into Middlesbrough durin 
last quarter reached 431,508 tons, as compared wit 
455,614 tons during the previous three months, and 479,474 
tons during the second quarter of 19035.' The total value 
of goods other than coal and coke exported to foreign and 
colonial destinations from Middlesbrough during the past 
three months amounted to 2,111,0232., “on an increase 
of 850,6652, as compared with the corresponding period a 
year ago. 

Coal and Coke.—A good demand for several classes of 
fuel continues, and quotations are steady. Unscreened 
Durham bunkers are 9s. to 93. 3d. f.o.b. The consump- 
tion of gas coal has commenced to show a slight increase. 
Household coal is very dull. Coking coal is strong. 
Coke continues in good request, both for home use and for 
shipment, and quotations are on the basis of 17s. for 
average blast-furnace qualities delivered here. 








INTERNATIONAL EvectTro-TEcHNIcAL Commission.—In 
September, 1904, towards the close of the International 
Electrical Congress at St. Louis, a resolution was unani- 
mously adopted by the Chamber of Government Delegates 
that steps should be taken to secure the co-operation of 
the technical societies of the world in the appointment 
of a representative commission to consider the question 
of the standardisation of the nomenclature and ratings of 
electrical apparatus and machinery. The President of 
the American Institute of Electrical Engineers was asked 
to take charge of the matter on the other side of the 
Atlantic, a Colonel Crompton was appointed to deal 
with the countries on this side of the water. After 
considerable correspondence with most of the exist- 
ing electro-technical societies, and, in those countries 
in which electro-technical societies did not exist, with 
their governments, most of the countries evinced con- 
siderable interest in the matter, and agreed to send 
delegates to a preliminary conference to be held in London 
on June 26, 1906. A preliminary meeting was held at 
the Hotel Cecil on Tuesday, June 26, with Mr. Alexander 
Siemens in the chair. The draft rules by which the organi- 
sation and work of the commission are to be regulated were 
very carefully considered. Several important amendments 
were introduced, and at the adjourned meeting on Wed- 
nesday, June 27, the meeting finally adopted the rules, sub- 
ject, of course, to ratification by the authorities by whom 
the delegates were appointed. Until this ratification has 
been obtained the rules cannot be published ; but as they 
were prepared by the joint efforts of the leading members 
of the electro-technical societies of so many countries, they 
cannot fail to be of an absolutely fair and equitable charac. 
ter. It is intended that the work of the commission shall 
proceed by correspondence, and that the efforts of the 
commission will be addressed, in the first instance, to 
the standardisation of nomenclature, so that the electro- 
technical terms used shall be common to all countries, 
and it is hoped then that a similar standardisation of 
physical formule, which must be equally common to all 
countries, may be reached. 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—Large steam coal has been in moderate re- 
quest. Quotations for best and second-class Admiralty 
descriptions have been maintained, but inferior qualities 
have m weak, and have shown rather a downward 
tendency. The best large steam coal has made lbs. to 
16s. per ton, while secondary qualities have ranged from 
14s. 3d. to 15s. 3d. per ton. House coal has exhibited 
some weakness; the best ordinary qualities have been 

uoted at 14s. to 14s. 6d. per ton, while secondary 

escriptions have from lls. to 13s. per ton. 
No. 3 Rhondda large has brought 15s. to 15s. 3d. per ton. 
Foundry coke has been quoted at 193. to 19s. 6d. per 
ton, and furnace ditto at 17s. to 17s. 6d. per ton. As 
regards iron ore, Rubio has brought 18s. 9d. to 19s. per 


cent. of iron, and charges, including freight, insurance, 
&c., to Cardiff or Newport. 

The Box Tunnel.—In connection with the 
ruption of traffic through the Box Tunne 
stated that there is now a gap some 150 square feet in 
extent in the brickwork lining thetunnel, Further quan- 
tities of débris continue to fall intermittently, but the 
pressure upon the brickwork is being relieved by the 
removal of a good dealof clayand earth. Traffic has been 
diverted vid Bathampton and Badminton, and there has 
been little, if any, interruption of business. 


Port Talbot Steel Works.—Negotiations have been com- 
wa by Messrs. Baldwin, Limited, for acquiring the 

ort Talbot Steel Works, and the works will be restarted 
within a month. It is estimated that 50,000/. will be 
expended in restarting the works, as the erection of 
blast-furnaces is being talked of. 


Welsh Coal Exports.—The exports of coal from the six 
rincipal Welsh ports—Cardiff, New Swansea, Port 
‘albot, Neath, and Llanelly —in the first half of this year 

amounted to 13,818,383 tons, as compared with 12,233,313 
tons in the corresponding period of 1905, showing an 
increase of 1,585,070 tons. The shipments from Cardiff 
to June 30, this year, were:—Foreign, 7,936,881. tons, 
showing an increase of 674 tons; and cuastwise, 
1,386,073 tons, showing an increase of 63,975 tons. From 
Newport—Foreign, 1,728,395 tons, showing an increase 
of 152,284 tons; and coastwise, 357,373 tons, showing 
a decrease of 54,425 tons. From Swansea—Foreign, 
1,227,357 tons, showing an increase of 378,125 tons; 
coastwise, 142,101 tons, showing a decrease of 1498 tons. 
From Port Talbot—Foreign, 499,364 tons, showing an 
increase of 123,682 tons; and coastwise, 184,174 tons, 
showing an increase of 31,469 tons. From Neath— 
Foreign, 57,386 tons, showing an increase of 10,274 tons; 
and coastwise, 117,820 tons, showing an increase of 


resent inter- 
it may be 


| 12,481 tons. ‘From Llanelly—Foreign, 131,421 tons, 


showing an increase of 32,772 tons; and coastwise, 
50,338 tons, showing an increase of 3257 tons. 


Dowlais.—The Goat Mill has been well employed upon 
home and foreign orders for heavy steel rails, and the 
output has been upon a large scale. The Big Mill has 
also had a good out-turn of tish-plates, light colliery rails, 
and other small goods. 


Cardiff Docks.—The new South Dock at Cardiff is not 
expected to be opened for traffic until the end of the 
year. The dock itself has been completed for some time, 
but the filling of the basin with water is still not fully 
accomplished. The depth of water is at present about 
22 ft., and it will remain at that level until some addi- 
tional work has been carried out. Good progress is being 
made in dredging the entrance channel. 





Tue Hieuoate Evectric:- Tramway AccipEnt.—On 
Tuesday last the inquest on the victims of the above 
accident was concluded. The verdict returned by the 
jury was that the deaths of the victims were due to 
accidental causes, and that, although the driver of the 
car did his best to stop, he was not sufficiently trained in 
his duties. 





AMERICAN IRON AND SteEev.—The value of the iron 
and steel exported from the United States in May was 
15,686,322 dols., as compared with 12,118,696 dols. in 
May, 1905. The aggregate value for the eleven months 
ending May 31 this year was 146,900,582 dols., as com- 
—, a 122,907, dols. in the corresponding period 
o -5. 





UntversaL Steamsure Guipr.— We have received 
from Messrs. Unwin Brothers, Limited, 27, Pilgrim- 
street, E.C., a Universal Steamship Guide for the use 
of passengers, which gives descriptions of the principal 
ports in the world and the ner companies, with 
the service from the several ports. The book, which is 
issued at 10s. net, has, however, much too large a page 
for convenience. > 

German Rarttway ConstrvucTion.—A law bearing 
date. June 15, 1906, authorises the Prussian Government 
to devote 13,557,350/. to the development and improve- 
ment of the Prussian railway network. It is proposed 
to build twenty-four new lines at an estimated cost of 
4,492,5007.; to lay a second track upon twenty-seven 
existing lines at an estimated cost of 3,425,200/. ; to com- 
plete certain lines now in course of construction at an 
estimated cost of 389,650/. ; to purchase additional rolling- 
stock at an estimated cost of 5,000,000/. ; and to construct 
certain secondary lines at an estimated cost of 250,000/. 
The Prussian Minister of Finance is authorised to re 
the necessary funds by an issue of State obligations or 








Treasury bonds, 


ton, and Almeria 18s. 9d. per ton, upon a basis of 50 per | ;, 





MISCELLANEA. 


AccorDING to the United States Geological Survey the 
production of Portland cement in 1905 amounted to 
35,246,812 barrels, valued at 33,245,867 dols. This repre- 
sents an increase over the output of 1904 of 8,740,931 


The large and valuable iron-ore deposits which have 
recently been discovered near Mosjien, in Norway, are said 
to be the richest ever found in that country, averaging 
65 per cent. metallic iron. The ore has a low percentage 
of phosphorus and sulphur, and is of the specular and 
magnetic variety. It is entirely free from titanium and 
chromium. Mosjien is situated in Helgeland, and the 
mining property lies at a distance of about two miles from 
+ rd waters of the fjord, where large ships can easily 
oad. 


Motor-boats for the coast fisheries have, during the past 
two years, been introduced into the Icelandic fishing 
industries, and during last year the number of these boats 
was greatly increased. Many of the boats were sent from 
Denmark, while some of them were built in Iceland itself, 
These boats are mostly used for fishing purposes, but 
some are employed for the carriage of goods only. The 
are mostly of the undecked ty though others, whic 
are to be used in the deep-sea fishery, are decked. Ac- 
cording to the British Consul on the island, the boats are 
fairly satisfactory, as far as the fisheries are concerned. 


According to the Engineer, of Chicago, in the city of 
Pittsburg every engineer of the fire department is a 
member of the Philadelphia Council of the American 
Order of Steam Engineers. It is recognised that fire 
engineers occupy a peculiar sphere as the conditions to 
be met at each fire are different from those at any other. 
A system has therefore been inaugurated by the members, 
in which blackboard diagrams play an important part. 
Any member who has had a new experience may, at one 
of the meetings, give an explanation of the conditions, 
together with a sketch, which may make the matter plain. 


One of the most remarkable features of the Alabama 
coal industry during the year 1905 was the increase in the 
number of mining machines employed and the amount of 
machine-mined coal produced. In that year there were 
196 machines at work, against 141 in 1904, and the in- 
crease in tonnage was from 741,170 tons to 1,786,474 tons. 
The total amount of coal mined by hand and machine 
labour was, according to the United States survey, 
11,866,000 short tons, the value of which was 14,387,721 
dols. Most of the larger mines were operated on a ten- 
hours’ day, and 19,595 men were employed at an average 
of 225 days. 


One of the lessons to be learned from the recent earth- 
quake in San Francisco appears to be that the ordinary 
tall brick chimney is a great source of danger when earth 
movements take place, particularly when the chimneys 
are built with large heavy caps. Of course, where tall 
stacks are constructed of reinforced concrete the case is 
different, as also it is with comparatively short steel 
stacks. It would therefore appear that, in countries 
subject to earthquake shocks, it would be a wise precau- 
tion to build chimneys either of reinforced concrete, if 
tall, or, of steel, if low, and use mechanical draught with 
the latter. If brick alone be used, the chimneys should 
be built short, and not have heavy caps. 


According to the Iron Age, two parts of aluminium and 
one part of zinc form an alloy to which the name of 
‘*algene” has been given. The strength of this alloy is 
equal to good cast iron, and is superior to it eo far as the 
elastic limit is concerned. It does not easily oxidise, and 
takes a fine polish. It melts at a low red-heat and be- 
comes very fluid, and it will then fill small thin places. 
While melting it, great care must be exercised, particu- 
larly when mixing the two metals. The alloy is not 
suited for articles which require the toughness posse 
by bars, but there are many purposes for which it can be 
used with advantage. It has a tensile strength of about 
22,000 lb. per square inch, and its specific gravity is 3.3. 


Sugar beets are cultivated in Spain mainly in Granada, 
Aragon, Asturias, and some parts of tille. The land 
is eae. well pre in Granada and Aragon, not so 
well in Asturias, and rather badly in Castille. The land 
is kept clean of weeds, and the roots are pulled from five 
to six months after date of sowing. In some parts of 
Aragon small nursery gardens are made, and the roots 
transplanted into the fields in the month of June. 
According to the Journal of the Society of Arts, the im- 
plements most commonly used for all operations are the 
spade, shovel, and the old Roman or Saxon plough. 
Some districts have begun to apply modern implements, 
mainly ploughs, cultivators, harrows, rollers, sowing drills 
and distributors, which are used on the larger farms. 
The number of these is, as yet, limited, the implements 
most in use being the modern plough of the double 
Brabant type in the lighter sizes. 








Fortscomine Tenpders.—The Commercial Intelligence 
branch of the Board of Trade are informed by H.M. 
Consul at Christiania that the Norwegian naval autho- 
rities invite tenders for the supply of 5799 weldless 
(*‘ heltrukne ”) steel tubes, tenders to be received up to 
lp.m. on July 19. The Consul adds that fuller parti- 
culars have been requested from the naval authorities, 
and will be forwarded when received, Apart from the 


usual Customs duties, a preference of from 10 to 15 per 
cent. is given to Norwegian manufacturers. Jn all cases 
of Norwegian Government contracts it is obligatory that 
a resident agent should act for tenderers not residing in 
Norway, and be responsible to the Governmént, but it is 





not necessary for the agent to be a Norwegian firm. 
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ELECTRIC TELPHERAGE INSTALLATION AT CEMENT WORKS. 
CONSTRUCTED BY MESSRS. SIEMENS BROTHERS AND CO, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 44.) 
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THE GOVERNMENT AND THE NAVY. 


In a recent issue we entered a protest against a 
reduction .of the Navy mme for the current 
year, which we were able ion to state was under 
consideration ; and we return to the subject now 
because the attitude of the Government is one which 
gives cause for grave anxiety. The Shipbuilding 
Vote for the Navy was to have been discussed in 
the House of Commons to-day, but at the. last 


moment it has been postponed. No reason, of 
course, has been given, and the proceedings of 


-| the Cabinet are supposed to be inviolable secrets ; 


but there is no doubt now that the Cabinet, 
at a protracted meeting held on Tuesday last, 
had under consideration the Navy mme, 
and it is understood that a large proportion of 
the members of the Government strongly con- 
tended for a reduction of the Admiralty pro- 
ls from four to two or three armoured ships. 
There was, however, we are glad to say, an equally 
firm resistance to any such tampering with the 
proposals of the responsible naval authorities, and 
the meeting had to dissolve without coming to a 
definite decision. Hence the delay in the debate 
on the shipbuilding programme. 
The proposal is inexplicable and untenable ; 
and calls for an active demonstration on the 


be| part of the public in favour of the maintenance of 


the rate of building decided upona short time ago. 
When in opposition the present members of the 
Government were free in their expression of the 
necessity of a strong naval fleet. The Prime Minister 
himself accepted ‘‘ in the fullest and most com- 
plete form the doctrine that it was necessary for this 
country to hold the supremacy of the seas.” The 
Foreign Secretary urged the last Government ‘‘ to 
spare nothing to maintain a strong Navy.” The 
Lord Chancellor has put it on record within the past 
twelve months that ‘‘if we lose command of the 
sea, we shall be half starved ; if we lose command of 
the sea, we shall be largely reduced to idleness ; 
if we lose command of the sea, we can no longer 
carry.” Even Mr. John Morley, who has time 
and again shown a leaning towards the Man- 
chester School, has stated that ‘‘ we should 
haye not only a powerful navy, but, I may say, 
an all-powerful navy.” Such a recognition by 
four of the most influential members of the 
present Government is enough of itself to justify 
a vigorous opposition to the new proposals of the 
Cabinet. It is true that some time ago ‘the 
Prime Minister received a communication from a 
number of his supporters in favour of a reduction 
in the Navy programme ; but a man of Sir Henry 
Campbell Bannerman’s wide experience knows well 
that on this question a large number of men are 
swayed by influences not always supportable on 
the score of expediency, or right ee ape and 
that the most reliable guides in such vital matters, 
requiring expert knowledge and experience, are 


58/the technical advisers of his Majesty’s Govern- 


ment. 

It is impossible to believe that the Board of 
Admiralty can have sanctioned the reduction of 
the Navy programme without a change in policy 
which would be unaccountable and inexcusable. 


56| Before the Balfour Government demitted office at 


the end of last year, the then First Lord of the 
Admiralty (Lord Cawdor) took the extraordinary 


7| course of announcing in an official memorandum 
59| © the nation that in order to maintain our com- 


mand of the sea it was necessary that the naval 


59| programme should each year include four armoured 


ships. This pronouncement was as precise as it 
was gratuitous, and it uires no stretch of 
imagination to accept the view that it was origi- 
nally dictated by the: Sea Lords. When we con- 
sider the constitution of the Board of Admiralty, 
we find that there has not. been sufficient change 
to explain a decision opposed to the declaration 
of policy to which we have referred. The ‘‘Com- 
mission for executing the office of High Lord 


64| Admiral of the United Kingdom of Great Britain 
6) and Ireland” includes four naval officers, and it 
e5|is well that their names should be given, since 


u them rests the responsibility for any change 
which may be made affecting the naval defence 
of the country, Sir John Fisher is the First 








Sea Lord ; Vice-Admiral Sir Charles C. Drury, 
Second Sea Lord; Captain H. B. Jackson, 
the Controller of the Navy; and Rear-Admiral 
F. 8. Inglefield, Junior Sea ‘Lord. The only other 
members of the Commission are Lord Tweedmouth, 
First Lord, and Mr. George Lambert, Civil Lord, 
with Mr. Edmund Robertson as Parliamentary 
Secretary. We have thus four Sea Lords to three 
Civil Members of the Board, and a simple rule in 
arithmetic will demonstrate that uniess one of these 
naval officers who held the same post in December, 
when Lord Cawdor issued his pronouncement, now 
changes his opinion, the view of the majority 
of the Board of Admiralty must be ed 
as absolutely opposed to the reduction of their 
Naval programme. It is difficult to reconcile with 
a proper recognition of responsibility any inclina- 
tion on the part of the Civil Members of the Board 
to di with the advice offered by the Naval 
Lords, since the latter are supposed by the nation 
to guide the lay members as to the requirements of 
the Service, and the confidence of the public would 
be seriously shaken if it were considered possible for 
the technical officers to be over-ridden in a matter 
of such vital importance. 

That the Cabinet should assume ‘the responsi- 
bility is equally serious, and we hope that the Sea 
Lords of to-day will be animated by the same high 
sense of duty as induced Lord Charles Beresford 
to announce his absolute disagreement with the 
late Sir William Harcourt when, as Chancellor 
of the Exchequer, he tried to enforce the re- 
duced Navy vote upon the Admiralty. Lord Charles 
Beresford’s resignation was at that time so salient 
a lesson that the politicians were forced to intro- 
duce a Naval Defence Bill, whereby absolute con- 
tinuity of the rate of naval construction was.insured 
for some years, and since then the public have 
accepted the view that the Navy was above party 
and the shibboleths of party. Such interference 
with the public expectations, quite apart from the 
serious diminution of our naval power, would in 
itself have far-reaching injurious effects, 

A reduction in the Navy vote cannot be justified 
upon any grounds. It is satisfactory that we have 
an alliance with Japan, whereby we secure addi- 
tional help in a quarter of the globe with the 
greatest possibilities of trouble. But to-morrow 
two other Powers may make as effective an agree- 
ment. Again, the entente cordiale is a matter 
of extreme satisfaction, but is no reason for Britain 
altering her attitude towards international ques- 
tions, and certainly does not justify any change 
in the naval policy. International agreements 
are more or less dictated by opportunist motives, 
and he would bea bold man who placed absolute 
reliance upon the continuance of friendship 
between any Powers where frequent elements 
arise to develop jealousy. This remark, we need 
hardly say, is made in a general sense, and is, 
perhaps, justified, in some degree, by the fact that 
notwithstanding the many evidences of the value 
of the entente cordiale, France has increased, rather 
than diminished, her determination to have a 

werful fleet. This year orders have been given 
or six new battleships, and a seventh is projected 
for next year. It is probable that this activity is 
due to distrust of other Powers than Britain ; but 
there is no guarantee that these six or seven 
battleships, when completed, may not be utilised in 
a challenge of our command of the sea by France 
alone, or in combination with other nations. Ger- 
many has laid down two battleships in addition to 
armoured cruisers this year, and pro to begi 
building two more next year. Both countries have 
increased their naval vote, while we have diminished 
ours. Russia, again, although seriously crippled 
by the war in the Far East, has almost matured 
her plans for a large building scheme, and it is 
probable that within the next month or so the 
arrangements now being made will be completed 
for the rapid reconstruction of her fleet. 

It may therefore be asked if this is the time for 
reducing what must be regarded as our very 
modest programme, since we have at the present 
moment, including the four armoured ships pro- 
jected for this year, only eight battleships and 
twelve armoured cruisers in course of construc- 
tion, whereas France and Germany have nineteen 
battleships and eight armoured cruisers on their 
building lists. It is not enough to contend that as 
we build at. a more rapid rate, we can make up 
any deficiency,when such is realised. The ab- 
no: rate of construction maintained in the 
case of the Dreadnought may have an unfortu- 
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nate effect in making politicians believe that if one 
ship can be built within eighteen months at Ports- 
mouth, six or seven battleships may be simulta- 
neously constructed at other yards within a like 
period. This is impossible, and there is no need 
to produce evidence of this fact. 

he number of ships building by foreign Powers 
does not give an adequate idea of relative fighting 
efficiency. The long step made within the last 
two years in connection with the gun-power of 
warships will give to new ships an enormous pre- 
ponderance in fighting efficiency. The six French 
ships, each fitted, as they will be, with four guns 
of 12-in. calibre and twelve guns of 9.40-in. 
calibre, will be more than a match for an equal 
number of ships of the King Edward class, which 
have four 12-in. guns and four 9.2-in. guns, with 
a large number of 6-in. weapons, now discarded in 
all modern ships, because of insufficient range to 
be effective against armoured vessels. In the case 
of Germany there is an even greater excess in gun 
power as compared with our King Edward VII. 
class, because the new German ships are prac- 
tically equal to our Dreadnought. In respect of 
speed, too, there has been a very considerable 
advance, and Sir William May, the Commander 
of the ‘‘Enemy’s” Fleet during the recent naval 
manceuvres, demonstrated that a small fleet of ships 
with a slight advantage in speed, and with effective 
gun-power, may seriously jeopardise the trade of 
the country. It is, therefore, not sufficient to 
merely compare the units available for defence. 
We have shown the way to every other naval Power 
in the matter of the elements in design. All 
foreign Powers have accepted the model we have 
set, and have shown a determination to have, 
within a short period of time, a sufficient number of 
modern ships to create such a fleet of fast powerful 
vessels as might do considerable damage, and 
which could not be easily contained within their 
harbours, because of the action of submarine and 
torpedo craft. We, on. the other hand, if the 
Government’s action is to be accepted, shall have 
only three of the modern ships, a serious disad- 
vantage and discreditable, especially since it was 
the strategical genius and the constructional ability 
of our technical officials that showed the way. 





THE POWER SUPPLY OF LONDON. 

As the private Bills for the supply of power to 
London were thrown out by the House of Com- 
mons, to give precedence to the scheme of the 
London County Council, and as the latter scheme 
has now met with the fate it deserved, the whole 
question of the future of London’s electricity 
supply is again shelved for at least another year. 
We dealt with the subject last week in a general 
manner, but it will not be out of place at this time 
to consider certain aspects of the case a little more 
particularly. The hybrid Committee, to whom the 
matter was referred, were unanimous that a bulk 
supply of electricity to London, and its surround- 
ings, by some central authority, was an urgent 
necessity, and a majority were of opinion that the 
County Council should be that authority. Further- 
more, all rival schemes are to be hung up to give 
the County Council a chance of bringing forward a 
reasonable proposal. 

This at once puts the County Council's engineers, 
and the eminent gentlemen with whom they colla- 
borated in devising the defunct scheme, in a very 
curious position. They have committed their pro- 
fessional reputations to the statement that the 
best conceivable solution of the problem consists 
in generating at 6600 volts at Greenwich and 
Battersea, and transmitting along single routes to 
certain sub-stations (mostly, it should be men- 
tioned, located with a totally distinct purpose in 
view). They are now required to bring forward a 
better solution. In spite of their evidence, the 
Committee report that they are not satisfied as to 
the desirability of building a power-house at 
Battersea ; that the transmission voltage proposed 
is far too low, and that duplicate routes are de- 
sirable. It is pointed out in the report that the 
scheme of the Administrative County of London 
Company embodied transmission at 20,000 volts by 
duplicate routes, and also ‘‘appeared to be conceived 
on scientific lines and ccliclahek to afford a cheap 
supply of electricity at private risk.” This is the 
scheme which the Council’s advisers spent weeks 
last year in fruitless endeavours to prove absurd 
and impossible, and the humour of the present 
situation, to outsiders, consists in the fact that the 








report is practically a direction to the Council to 
discard their present scheme in its entirety and 
produce another following almost exactly on the 
lines which they have endeavoured so earnestly to 
discredit. The task of proving the innate con- 
sistency of any number of opposing attitudes, how- 
ever, is not always difficult for expert, witnesses. 

We have no intention of discussing here the 
political or financial complications which will ensue 
when either a profit or a loss arises from the ex- 
ploitation by the London County Council of the 
outlying areas: Middlesex and Kent are governed 
by their own county councils, whose ambitions are 
as legitimate as those of the London body, and the 
latter has no more right to compulsorily invade 
their territories on trading excursions than the 
former would have to act similarly towards London. 
Nor shall we consider how the legitimate interests 
of the public and private owners of existing supply 
stations within the area may be protected. This 
important point was treated in so cavalier a fashion 
in the recent Bill that the authorised distributors, 
both local authorities and companies, offered a 
strenuous and successful resistance to the County 
Council’s proposals. That it is possible to safeguard 
the existing undertakers, and at the same time 
benefit the consumer by a cheap supply of power, 
is clear from the fact that the promoters of the 
Administrative Bill last year succeeded in drafting 
proposals acceptable to all concerned. 

The question of supplying the London area with 

ower has, however, a technical aspect which is of 
interest to all engineers, whether they are concerned 
with local wrangles or not. The supply in detail, it 
is generally agreed, had best be left in the hands of 
the existing authorised distributors. They at present 
generate for their own requirements in numerous 
independent stations, frequently small and not: in 
the best situations for economical working. If 
they were allowed to amalgamate their interests and 
build one or more large jointly-owned generating 
stations, from which they would each draw their 
future supplies in bulk and send out the current 
to their customers suitably transformed or con- 
verted, probably no more satisfactory solution 
could be devised. The companies are quite willing 
to come to such an understanding, and to join 
hands in one comprehensive scheme with the local 
authorities, if the latter will consent. Even if 
capital could not be raised, or it was thought inad- 
visable for other reasons to build the joint power- 
stations, amalgamation of interests alone would be 
of very great advantage. With mutual support the 
amount of stand-by plant now required might be 
reduced by, perhaps, 25,000 kilowatts, for at present 
every separate station has to be provided with spare 
plant for emergencies, and the smaller the station 
the greater the percentage of money thus lying idle. 
The effect of amalgamation would be equivalent to 
the immediate presentation to London of another 
large generating station, free af all capital charges. 
In fact, the plant set at liberty would almost cer- 
tainly be greater than the contents of any single 
London generating station, if we except the power- 
house of the underground railways of London at 
Lots-road. 

Amalgamation of the existing undertakings is, 
however, forbidden by Parliament, so that this 
source of economy is barred unless new powers 
be obtained. The undertakers, therefore, cannot 
make any appreciable reduction in their prices 
for current by their own efforts, for no single area 
will admit of such development as to warrant the 
erection of a huge power-house all to itself; at 
any rate, in the near future. There only remains, 
then, for a new authority to enter the field with 
equipment to generate on an enormous scale, and 
powers to supply the authorised distributors at 
such a price that they can transform, convert, 
and retail the current to their customers more 
cheaply than the latter can be supplied at present. 
The practicability of such a scheme turns solely 
on the question of price. The engineering diffi- 
culties of building a generating station and con- 
structing a transmission scheme of any magnitude 
are nothing out of the common, and it has been 
shown that it is possible to appease, or over-ride, 
the opposition of vested interests. It will not be 
out of place, therefore, to try and form some idea 
as to what price current could be supplied at 
under the conditions obtaining in a London power 
scheme. 

We are met at the outset with the difficulty that 
any estimate must be framed for certain conditions, 
both of the supply of and demand for the current, 





and the possible variations are almost innumerable. 
One customer will want alternating current of so 
many phases and periods, another will want con- 
tinuous current of such a voltage, a third will want 
something else, and not one of the valuable cus- 
tomers will take any other form or voltage but the 
one he specifies. Again, wherever the power-station 
is located, the cost of trunk mains will make it 
absolutely necessary to generate at some voltage 
at which it would be out of the question, except in 
very special cases, to deliver the current to the 
consumer. Hence the distributors will have a 
great deal of transforming and converting work to 
do to the current before sending it out along their 
feeders, and all this work costs power and money. 

Neglecting for the present those schemes—very 
attractive, indeed, from many points of view—for 
generating in power-houses fifty or a hundred miles 
from London, where coal, water, land, and labour 
are cheaper, the alternative is to generate from 
one or more river-side stations in the London dis- 
triet.' The capital cost and running expenses of a 
London power-station of this kind will probably 
be much the same per kilowatt of — for any 
station over, say, 20,000 kilowatts. This statement 
may be disputed, but it rests with those who chal- 
lenge it to show any proportional economy when 
this size is exceeded. However it may be, it is 
doubtful whether any power-station in this country 
has been put down for much less than 201. per kilo- 
watt of generating plant contained within it. One 
of the largest and most modern—that of the Under- 
ground Railways of London at Chelsea, to contain a 
total of 57,000 kilowatts of plant, when complete, in 
large turbo units—wasestimated to costabout 211. per 
kilowatt, and this estimate is no doubt a very close 
approximation to the actual figure. The estimated 
cost of the proposed London County Council station 
at Battersea was 151. per kilowatt ; but Greenwich 
station, which has only just been opened, will have 
cost 261. 4s. per kilowatt. We may take our figure of 
201. per kilowatt as a reasonable capital cost for a 
new large power-station if erected in the immediate 
future. 

The cost of generation will naturally be very 
largely influenced by the load factor which can be 
obtained. Now as the underground and tube rail- 
ways are already provided for by stations of the 
most modern type, it is very unlikely indeed that it 
would be to their advantage to become customers. 
Again, the suburban railway traftic offers little 
hope, for the railway companies themselves will 
probably decide to generate their own current 
rather than purchase it. We have still to consider 
the trams, but the London County Council will 
not buy current from a power company, whatever 
the saving. Mr. Merz made a sporting offer, on 
behalf of the Administrative Company, to supply 
current at a price which would save the ratepayers 
20,0001. a year if his scheme was adopted ; and 
certainly a saving should be possible, for the Green- 
wich station, with its reciprocating sets, is out of 
date in many respects already. 

Apart from these sources of custom, there is little 
hope of a great power load, and consequently of a 
high load-factor, in London. According to the Traftic 
Report, there are only 638 factories in the area, 
me these only require, on an average, about 
40 kilowatts each. This sort of load is hardly worth 
considering ; and, moreover, the tendency of London 
factories is steadily to become less. Besides, the 
introduction of suction-gas plant is making small 
factory loads very difficult to get at a figure which 
will cover expenses. Of all the existing supply 
authorities in the Metropolis, there are only five 
having a load factor of more than 20 per cent., and 
the average is only 18 per cent. Making all allow- 
ances for the development of a possible motor load, 
it is difficult to see how a power company is to get 
a load factor of more than 25 per cent., for even if 
any railway supply were obtained, by that time the 
lighting load would have increased enough toswamp 
the advantage. However, if we even grant a load 
factor of 30 per cent., and allow interest and 
depreciation at 10 per cent. of the capital cost, we 
have an annual charge of 0.175d. per unit to meet 
at the switchboard. 

On the general assumption—for it is impossible 
to estimate more closely except for an individual 
scheme— that the capital cost of mains is about the 
same as that of the power-station, the unit must be 
saddled with, say, a further 0.125d., the depre- 
ciation of the mains being less than of the buildings 
and machinery. This brings up the standing 
charges to 0.3d. per unit before the unit is even 
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generated. Management charges, even with a 
30 per cent. load factor, will F pec oy increase 
this figure to 0.4d. per unit, and when rent, rates 
and taxes are paid, the unit will have cost 4d. at 
the very least, and still it is not generated. 

To get some kind of an idea what the generating 
costs may be in the case of a very large London 
station, we will take the lowest figures for the 
various items that are obtained by the four London 
companies, which have a plant capacity of more 
than 12,000 kilowatts—namely, the City of London 
Company with 22,000 kilowatts ; the Metropolitan 
with 18,900 kilowatts; the Charing Cross with 16,400 
kilowatts ; and the Westminster with 13,725 kilo- 
watts. Forcoal the City of London Company pays 
the least—namely, 0.40d. per unit sold. For water, 
oil, and other stores, both the Charing Cross and 
the City of London Companies pay 0.02d. per unit. 
The workmen’s wages bill is least in the City of 
London station—namely, 0.16d. per unit, and the 
Metropolitan Company is slightly in the best posi- 
tion as regards repairs and maintenance charges, 
which cost it 0.25d. per unit. Hence, taking the 
lowest costs for each item of works expenses of the 
four largest London companies, we find the total to 
be 0.83d. per unitsold. It may be mentioned that 
the works costs of the City of London Company 
are the lowest of the four, being only 0.84d., while 
the works costs of the Westminster Company are 
the highest, amounting to 1.12d. per unit sold. 
Taking the works costs, then, at 0.83d. for our 
assumed large power-station, and adding the fixed 
charge of 0.5d. already arrived at, we find that the 
current must be sold to the distributors at an 
average price of at least 1.33d. per unit for the 
concern to be a commercial success. 

This, it must be remembered, is the price we 
have arrived at for the bulk supply to the autho- 
rised distributors. These latter must transform or 
‘convert it to suit the needs of their customers. 
The management charges that the uni has to bear 
for transformation and distribution will be a con- 
siderable item. For the present large London 
stations the management charges on the average 
are a good deal more than 0 3d. per unit. It is 
possible that the companies may reduce their staff 
when acting as distributors only ; but the assump- 
tion is that the total volume of their business will 
be even more than at present, so that very little 
saving is to be hoped for on this item. Then there 
is the capital cost of their plant, its running costs, 
and more rates and taxes to be met. They do not 
start with a clean sheet, as the power company did, 
but are already saddled with the capital they have 
spent in their existing plant. If we allow 50l. a 
kilowatt for this, the interest charges will be some- 
thing like 0.2d. per unit. Then there is the altera- 
tion of their plant to be paid for, and the installa- 
tion of the new plant necessary, which cannot be 
less than 2/. per kil»watt at least. It is doubtful 
whether the running costs of the distributing 
stations can be less than-0.1d. per unit ; and, add- 
ing up again, we find the price has now mounted 
up to about 2d. per unit. 

It must not be forgotten also that every conver- 
sion and transformation means a loss of energy 
of perhaps 10 per cent., and therefore the over- 
all efficiency of the system very rapidly falls. In 
other words, for every unit metered to the consumer 
on his premises, and in the form he wants it, 
perhaps two units have had to be generated at the 
main station. 

The figures we have given may seem unduly 

ssimistic to those who imagine that when once a 

ulk scheme for London is in working order they 
will be able to get current retailed at a flat rate of 
something like $d. a unit. Under a differential 
charging system, of course, a 24-hour user, or, 
better still, a restricted-hour user, might be. fairly 
and properly supplied at an extremely low rate ; 
but there has certainly been a lot of exaggera- 
tion regarding the possible cheapness of a supply 
to the ordinary user. We do not suggest that 
our figures are perfectly accurate and applicable 
to any scheme, but we think that if any one makes 
a fair attempt to count the cost of a bulk supply he 
will come to the conclusion that there is neither 
going to be an enormous profit in it to the under- 
takers, nor a sudden and a violent drop in the price 
of electricity. The bulk supply of London is a 
highly speculative business, and though, no doubt, 
a strong and ably-directed company might carry 
out a successful scheme, much is to be feared if it is 
attempted by municipal effort. One station on the 
meridian of Greenwich, costing 900,000/., is enough. 


“NAVAL ENGINEERS AND 
ADMIRALTY POLICY.” 


Unpver the above heading we have printed in 
our issue of June 29 and that of the following week 
respectively two letters which claim more than 
ordinary attention. They are both from marine 
engineers, who, although not in the service of the 
Crown, may claim to sperk to the public with the 
highest authority upon the subject which they dis- 
cuss. We say ‘‘ the highest authority ” because the 
engineer officers of the Navy, like other naval and 
military officers, are debarred from putting forward 
their views on subjects connected with the Services. 
This is, in many respects, a salutary regulation ; 
but on that account it is a duty for civilians who 
have knowledge to point out weak points in the 
administration and government of the Services 
upon which the safety of the country depends. 

The part that one of our correspondents, Mr. D. 
B. Morison, has taken in bringing about reforms 
in the naval service is well known; and these 
reforms are now acknowledged to have been 
necessary by the Lords of the Admiralty them- 
selves, as is evidenced by the radical changes in 
naval administration that have been made, and 
which are now in progress of being carried out. 
Mr. Hepburn, our other correspondent, has also 
proved his fitness to speak on this question by the 
valuable contributions he has uele to the con- 
troversy. We know it is the view of certain naval | 
officers that any outside criticism of naval matters 
—‘* meddlesome interference” it is generally called 
—is pernicious ; but that is a view which cannot 
be too strongly condemned. The nation pays for | 
the Navy, and the nation has a right to demand | 
that the money voted by the House of Commons | 
shall be directed to the most efficient uses. It is 
easy to understand that if any body of men enjoy 
emoluments and privileges superior to those pos- 
sessed by others of a corresponding class, that they 
would look unfavourably upon a public discussion 
of the matter. Fortunately, with a free Parliament 
and an untrammelled Press such views cannot 
prevail. 

When the Selborne scheme was first made public 
we, in common with many others, hailed it with 
delight. The promise that naval officers were to 
be trained engineers, or that engineers were to 
become executive officers—it is immaterial which 
way the case is stated—was a thing we had advo- 
cated through so many years, and which we had 
almost despaired ever to see, that our satisfaction, 
perhaps, led us to overlook sources of possible 
defects in the scheme. Subsequent official announce- 
ments brought these possibilities into view. One 
was the academical or scholastic nature of the train- 
ing to be given to the coming naval officer. There 
was evidence of a desire to spare him the drudgery 
of those practical details which appear so distasteful 
to a certain class : the young gentlemen were not to 
be required to soil their uniforms or dirty their 
hands over much ; in fact, they were to be obser- 
vational rather than executive, so far as engineer- 
ing was concerned. That, however, is a phase 
upon which we have already commented, and we 
only mention it again because of its primary im- 
portance. 

Mr. Hepburn and Mr. Morison now bring for- 
ward another defect which has become prominent 
of late. The former says that ‘‘it is quite im- 
possible to expect success from the new scheme of 
training until the disabilities of the present engi- 
neer officers have been removed ;” and he gives 
a very good reason for this belief. It is these 
officers, he says, ‘‘ who will be permanently respon- 
sible for the efficient training of the engineer 
officers of the new creation. The existing engineer 


are excelled by no other body of men who serve 
the Crown, either in professional ability, zeal, or 
loyalty to the interests of the country. Why then 
should they be debarred from those conditions and 
advantages which are to be conferred upon their 
successors? An answer to this question —an 
answer we should be loth to accept—has been sug- 
gested. It is said that the existing engineer 
officers are not to be put on an equality with 
those of the future because they have attained 
their positions by professional merit, whilst the 
latter will enter the Service by more exclusive 
nomination. Whether there is any truth in this 
it is impossible to say; but if such a state of 
affairs exist, it is quite contrary to the spirit of the 
country, and assuredly the House of Commons 
would refuse to pass the Admiralty vote if such a 
view were thought to prevail. As we have said, 
we are loth to credit such a condition of affairs, but 
it is difficult to avoid the impression that there is 
a reactionary influence brought to bear: at the 
Admiralty, and that this is sufficiently strong to 
hamper those who desire to put the naval service 
on a more practical and efficient basis. Such influ- 
ence can only act in a secret and underground 
manner ; for, if it were declared, public opinion 
would make short work of it. 

The points our correspondents consider should 
be observed to make the assimilation of the old and 
new creations effective, as put forward in Mr. 
Morison’s letter, are that engineer officers should 
have ‘‘all the attributes of rank, executive control 
in their own department, identical titles, identical 
uniform, qualification to sit on courts - martial, 
retention of signatures on technical and depart- 
mental reports, pay as promised, improved pro- 
motion, and adequate retirement allowance.” Mr. 
Hepburn’s views are expressed in a similar way. 
We think no unprejudiced person would consider 
these demands extravagant. 

We are glad to hear from our correspondents’ 
letters that the consideration of this subject is to 
be renewed by some of the marine and engineering 
institutions and societies. The members of these 
bodies speak with knowledge and authority which 
cannot be guinsaid, and the Heese of Commons will 
know how to value their opinions. 








THE SUPPRESSION OF DUST ON 
ROADS BY OIL SPRINKLING. 

Wuen we seek relief from a nuisance, we naturally 
and properly turn to those whose extensive suffer- 
ing from it drives them to the most effectual 
remedy. The hot winds of Australia have induced 
the city authorities there to cast about for the 
best remedies against the dust fiend, which, in a 
less intense form, harasses us here, and especially 
so in the months of summer. In considering 
the question here, as well as there, we must re- 
member that it is not only: personal discomfort 
to road passengers and injury to their clothes 
which is sought to be avoided, but serious injury 
to shop goods in the numerous thoroughfares where 
they are to be found; and the advent of the 
suburban electric tramcar brings another econo- 
mical objection to the dust, as it penetrates into 
all its working parts, and diminishes seriously the 
life of its mechanism. Then there is the question 
of germs—those dangerous and troublesome beings 
whose antics are so much developed by the con- 
junction of dust and wind—not to speak of the 
cost of maintenance. All this is intensified by 
the rushing and ever-increasing motor-car, so that, 
in the ‘‘ ethics of the dust,” as studied by the rate- 
ridden citizen, the question of the cost of laying the 
dust, and of any possible method of reducing it, 
takes a prominent place. 





officers are, in fact, expected to undertake the 
professional education of these débutants in the 
engineering branch of the Navy, so that they may 
be efficiently trained in their important duties, 
and that, when so trained, they may occupy 4a 
better official position, and perform their duties 
under much more favourable conditions, than do 
the existing engineer officers.” This, as Mr. Hep- 
burn very aptly remarks, is ‘‘ expecting a great 
deal from average human nature.” 

Both Mr. Morison and Mr. Hepburn desire 
that there should be complete assimilation between 
the existing naval engineer officers and those of 
the new creation. That this should be the case is 
but common justice. We have been told, over and 
over again, that the engineer officers of the Royal 








Navy are an admirable and efficient class. They 


Tar, in some form or another, has been used as 
|a coating for road surfaces in many counties in 
| England, especially in Essex, Bedfordshire, Buck- 
|inghamshire, Nottinghamshire, and Lincolnshire ; 
and in France, according to a recent number of 
| the Revue Technique, the municipality of St. Nazaire 
has been, by this means, successfully treating some 
of the nh under their charge for the last two 
years; while it has been largely used in America. 
Some surveyors, however, do not like it, and in 
many cases it is said to become very sticky and 
dirty in wet weather. The application of oil is the 
Australian example to which we more particularly 
wish to draw attention ; and we are enabled, by the 
courtesy of Mr. John Colin Ross, Assoc. M. Inst. 
C.E., borough engineer of North Sydney, New 
South Wales, to give some interesting particulars 
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as to the method, cost, &., of this treatment of 
the streets and roads under his charge, premis- 
ing that the system originated not there, but in 
America. he? 

The surface treated is macadam, consisting of 
bluestone of a very hard quality. The oil used, 
which is undiluted, is a residual product left after 
the distillation of petroleum in the extraction of 
kerosene, and consists of a portion of the petroleum 
with a proportion of waxy substance, nown as 
vaseline, bituminous substances, &c. These impart 
to the vil the valuable property of cementing the 
particles of dust into a plastic consistency, which, 
while fixing the dust, is not rendered viscid enough 
to adhere to the feet or to the wheels of vehicles. 

Operations were commenced on November 13, 
1903, the beginning of the Australian summer, 
and have been continuous since. The quantity 
applied is about one gallon—costing, in Sydney, 3d. 
—te 4.38 square yards, and it is poured by hand by 
means of ordinary watering-cans, with small per- 
forations in the rose. This, at first sight, would 
appear to be a costly method, especially where 
wages, as in Sydney, are high; but the engineer 
states that, after tests of various methods, he 
prefers it,,as by other processes an excess or uneven 
distribution causes a waste of oil, and also a great 
nuisance, as any surplus gravitates to the sides of 
the road. These, from the fact that they do not 
get the same amount of traffic as the centre, receive 
an excess, causing a puddle, which is highly objec- 
tionable. He therefore claims that the ultimate 
result.of sprinkling by can is cheaper and more effec- 
tive, since the man’s judgment comes into play in 
attaining a proper distribution. With the greatly 
lower wages in this country, this advantage would, 
of course, be much more cheaply pure R 

The labour for this work in North Sydney, at 
7s. 6d. per eight-hour day, works out to 0.113d. 
per square yard, and the oil, as above, to 0.685d. 
per square yard, being a total of, say, 0.80d., 
this lasting about 24 months as a minimum, 
the duration in some cases amounting to four 
months. 

The cest of the tarring in the French case re- 
ferred to, the material being coal-tar heated to 
a temperature of about 163deg. Fahr., was 0.86d. 
per square yard, labour accounting for 0.31d., 
and material to 0.55d., this lasting for the season. 
But in making any comparison between the two 
systems, several considerations are involved. In 
the first place, climate. In the colonial case the 
dry weather is fairly distributed over the whole 

ear, though, of course, its effect is greater in the 

ot season ; and though the actual annual rainfall 
is much greater, it falls in heavy bursts, and is 
evaporated much quicker than at home ; hence the 
system, if carried out in our climate, would not 
require nearly such frequent application as in the 
North Sydney case. 

Secondly, as to the labour conditions, not only 
are wages at home less than half the amount quoted 
for Australia, but trade-union regulations affecting 
hours of labour, the numerous public holidays, &c., 
as well as the effect of heat, in some parts of the 
year, on amount of work done, all practically 
contribute to increase the disproportion between 
the respective nominal wages of the two places. 
So aaah te the comparison between oil and tar. 
To get a clear idea of the saving by oil treatment, 
as against the ordinary watering, which it is in- 
tended to supersede, we must know the cost of the 
latter in the particular case. What the cost of the 
actual sprinkling amounts to can be easily esti- 
mated, but the cost of the water, in the Sydney 
case, is about 1s. per 1000 gallons, the water rate 
being about 7d. in the £. Watering three times 
a day, which is necessary in Sydney, costs about 
4d. per square yard per annum. 

It is stated that in the street which has been 
treated longest—viz., for about 24 years—the surface 
remains in first-class order, all the binding material 
being now plastic and much like india-rubber ; and 
the cementing cushion afforded by the bituminous 
substance causes the stones to cohere, instead of 
allowing every passing vehicle to loosen them. The 
effect of this is three-fold: to reduce the noise of 
the traffic, to banish mud, and to increase the life 
of the road ; the engineer stating that considerable 
economy has accrued to the ratepayers by the 
adoption of the system. 

hen it is remembered that, even in the mostly 
paved streets of the City and of the County Council 
of London, about 2,000,000 cubic yards of mud are 
removed per annum—viz., about 1000 cubic yards 





r mile—it will be seen what is meant by the 
Siadadiien of the dust, of which-it is the outcome, 
on suburban macadamised roads. Oiling has been 
tried on the hard-wood-paved streets of the City of 
Sydney, but was discontinued, owing to the obvious 
reason that the evils, dust and mud, against which 
it contends are less in evidence, and because in the 
case of hard wood it rendered the surface too slip- 


ry. 
Put there is no rose without its thorn. In this 
case the smell, which is undoubtedly disagreeable 
for the first two or three days after the sprinkling, 
is somewhat of nuisance to the neighbours ; though 
there are actually individuals who are said to like 
it. After the first few days, it gradually passes 


away, as the writer of these notes knows from 


rsonal experience. The inhabitants of North 

ydney, which is a largely populated suburb, have 
made no complaint, mA ly thinking that this 
not very serious inconvenience is well worth bearing. 
Certainly if we could be relieved of the dust and 
smell which each motor-car leaves behind it, after 
the first few days of its existence, we should be 
less inclined to agree with the cynical old states- 
man who said that life would be more tolerable 
without its pleasures. A minor objection, which, 
however, can be generally guarded against, is that 
if a very heavy shower of rain follows immediately 
after the sprinkling and before the free oil is 
absorbed, the operation is wasted, and the oil is 
carried away. It is, perhaps, unnecessary to add 
that where tram-lines run along roads under oil 
treatment, the rails must be temporarily shielded 
from it, otherwise the tram-car wheels would lose 
their necessary adhesion. 








THE GLASGOW TELEPHONE SALE. 
THE experiment in municipal telephony at 
Glasgow has come to an end by the transfer of 
the system to the Post Office at a price which is 
expected to show a loss of about 15,0001. The 
total capital expenditure on the system now reaches 
some 380,000/., and the difference between that 
figure and the purchase price of 305,000/. will be 
made up by payments to sinking fund already 
made, and by a contribution from the Glasgow 
rates. It was brought out in the discussion on the 
proposed sale that the National Telephone Com- 
pany was willing to purchase the Glasgow system at 
its full book value, which would mean a price 
20,0001. to 25,0001. higher than that offered by the 
Government. But the Glasgow Municipal telephone 
undertaking has been throughout run in opposition 
to the Glasgow business of the National aecbene 
Company; and by 45 votes to 13 the Council re- 
solved to forego 25,0001. rather than transfer their 
telephone venture to the successful rival. 

On several occasions during the past three years 
we have shown that the Glasgow Corporation tele- 
phone business was on wrong lines, both technic- 
ally and financially. The errors made in the original 
plans and estimates, and in the class of plant and 
method of working adopted, were radical and far- 
reaching. Their effect was quickly evident, and 
could only have been overcome by a complete re- 
construction of the plant and of the business. This 
has been practically admitted in Glasgow, as on 
several occasions it has been proposed to reconstruct 
the switchboards and telephones, and to raise the 
rates. But to do these things would have upset 
the finances, upset the service, and upset the 
public. So the Glasgow Corporation felt com- 
pelled to struggle on until a purchaser for the 
whole undertaking could be found. Inthe mean- 
time, the inferior service of the municipal tele- 
phone department enabled the National Company 
to forge so far ahead that the company’s system 
is now more than twice as large as that of the 
Corporation, and is still increasing rapidly, while 
the latter for a long time past has been virtually 
stationary. 

There have been occasionally some heated letters 
in our correspondence columns from defenders of 
the Glasgow telephone enterprise, who have dis- 

with our strictures on the plant used and 

on its excessive cost. But it has long been indis- 
utable, from the official fi that the system 
cost, in proportion to subscribers served or to 
revenue obtained, nearly double the estimated 
figures on which the business was founded. On 
the other points—the quality of the plant and the 
importance of depreciation—we are now amply con- 
firmed by the Chairman of the Telephone Commit- 





tee. In his speech in support of the proposed sale, 


Mr. Alexander said :—‘‘ Another objection to the 
Corporation continuing to work the telephone 
system is the fact that it would be n to 
borrow at least a sum of 100,0001., in order to make 
the necessary alterations on the switchboard and to 
carry on the system, and to meet the capital ex- 
penditure necessary in view of the increasing 
number of subscribers.” The ‘‘ increasing number 
of subscribers” has not been a serious factor for 
two years past, judging from the official statistics ; 
but the ‘‘ necessary alterations on the switchboard,” 
which is Mr. Alexander’s phrase for re-equipping 
the exchanges and subscribers’ stations, would cost 
well over 100,000/., without bringing in a penny of 
extra revenue, 

Nobody will be dis; to quarrel with the 
Chancellor of the Exchequer for giving a liberal 
price for the Glasgow plant. The Post-Office 
engineers, doubtless, have no delusions on the sub- 
ject, and know well enough what they are buying, 
and how much more it will cost them to bring it 
up to Post-Office standards. But it is a great deal 
better that a hundred thousand pounds of public 
money should be wasted now than that the sound 
and sane development of the telephone service 
should be indefinitely obstructed by an uncom- 
mercial competition. The municipal telephone 
competition was brought into being by a late 
Minister who was influenced by entirely erroneous 
notions concerning the telephone business. The 
public invariably has to pay the price of the errors 
of Government officials, and the best thing is to pay 
up and look pleasant. Fortunately for the Govern- 
ment, municipal telephone systems are few and far 
between. In every instance the municipal tele- 
phone systems are carried on at uncommercial rates, 
and even so have failed to attract more than a 
small proportion of the telephone-using public. 
Under these circumstances the transfer of the 
municipal telephone concerns to more capable 
hands has been inevitable, and it is only municipal 
pride that has hitherto stood in the way. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS AND THEIR GUESTS. 
THe members of the Institution of Electrical 

Engineers and of kindred institutions who, under 

the leadership of Mr. John Gavey, C.B., President 

of the Institution, took part in the circular tour to 

Birmingham, Manchester, Liverpool, the Lake 

District, Glasgow, Edinburgh, Newcastle, and 

Leeds, will look back upon a most pleasant and 

instructive journey. The programme was tempting 

enough, and it should be mentioned that the list 
of institutions and works specified for inspection 
by the party did not exhaust the number of estab- 
lishments thrown open to members on this occa- 
sion. This applied also to the London district, 
and not a few of the visitors were glad to avail 
themselves of this opportunity to see cable- works 
and other notable manufactories. Many fortunate 
circumstances united to make this return visit suc- 
cessful and memorable. Guests from across the 

Atlantic and the Channel on a hurried visit to this 

country were, perhaps, as anxious to obtain a 

limpse of the Thames and Windsor Castle, of 

hakespeare’s town, Fountains Abbey, Holyrood 

Palace, and of the English lakes and Scottish lochs, 

as they were of walking through old universities 

and new technical colleges, inspecting works and 
power-stations, and seeing the Forth Bridge and 
shipbuilding on the Clyde and Tyne. 

ne privilege which the party enjoyed will have 
impressed hosts and guests alike. If we are not 

mistaken, it is almost a royal privilege. On June 28 

the party took their seats at Euston Station in a 

special train of dining-cars of the London and 
orth-Western Railway Company, and that same 

train conveyed them to Scotland and Glasgow by 
the West Coast, over to Edinburgh, and vid the 
beautiful East Coast to Newcastle and Leeds, to 
ut them down finally at King’s Cross Station. 
he same train thus travelled over the tracks of 
somé of the chief railway companies of the United 
Kingdom. Even when the party divided on op- 
tional programmes, the same train was, as far as 
possible, made use of. Thus on the first day of the 
tour a large body descended at Rugby to inspect 
the steam-turbine and electrical works, while the 
others proceeded to Birmingham. The special 
train came back for the Rugby contingent, so that 
the party was reunited at luncheon in Birmingham. 
That arrangement was several times repeated ; the 





smaller party which had branched off at Blisworth 
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for Stratford-on-Avon had to go by a special train, 
as they could not join the main y before the 
afternoon. What a relief this happy arrangement 
meant to the hard-worked officers and committees 
of the Institution, and what a comfort it brought 
to all concerned, need not be emphasised. o 
wonder that everything worked without a hitch. 
Mr. Carter took charge of the special train on 
behalf of the London and North-Western Railway 
Company. 

The weather was, on the whole, propitious, as 
it had been on the former Institution excursions. 
But torrential rains which fell in London in the 


early hours of Friday morning, June 29, and|o: 


which disarranged the traffic on the underground 
railways, began in a somewhat milder form in 
the Midlands the day previous, and on the first 
day the Stratford and Birmingham parties studied 
medieval history and architecture and modern 
technical progress in an almost incessant down- 
pour. The sun shone next day, however, on 
the Lakes, and did not sulk long on the Clyde. 
The ladies of the party could thus enjoy the ex- 
_cursions as well as the men. We gave an epitome 
of the programme on page 725 of our issue of 
June 1, and we commented upon the visit in our 
editorial columns of June 29. The number of 
authorities, institutes, firms, and private persons 
who received the visitors most hospitably, and 
showed what they had to show or what they wished 
to show, was so great that it would be almost 
invidious to pick out names. As regards technical 
colleges, power-stations, manufactories, telegraph 
and telephone centres, and means of dealing with 
the great traffic problems, this country need not 
now shun the critical eye of the expert from 
abroad. 
In previous visits of the Institution to Switzer- 
land and Italy the visitors had seen what two-phase 
_current can achieve on railways, and Germany 
had demonstrated what triphase motors will per- 
form in works. What may be done by the mono- 
phase system was shown at Manchester; but it 
was, again, an experiment, and progress in this 
respect is slow. Otherwise, rapid progress marked 
most that the visitors saw, and they fully appre- 
ciated it. The British electrical engineers had 
profited from their visits abroad, and the guests 
will have taken some useful hints home with them 
from their return visit. Indirectly engineers in 
general are, perhaps, more indebted to the elec- 
trical engineer than to their other colleagues. 
Electrical science has worked out wonderfully ready 
and exact means of testing, which have clearly 
pointed out to the engineer where improvement is 
needed ; and one of the great pioneers in this field, 
Lord Kelvin, welcomed the party at Glasgow. 
They met also other of the great scientists of this 
country ; and they will have dispersed, we trust, 
with the conviction that friendly competition is 
compatible with international science, and applied 
science with international goodwill. Invitations to 
gatherings of this kind are tendered and accepted 
in that sense. Both sides should bear that in mind, 
after the visit. 








THE RAYMOND PHILLIPS SYSTEM 
OF TRAIN CONTROL. 

On Tuesday last a demonstration of the working 
of the Raymond Phillipe automatic train-control 
system was given at Stoke-on-Trent, on the New- 
castle Junction and Hartshill section of the North 
Staffordshire Railway. 

This system, in common with many others, aims 
at the complete automatic control of railway work- 
ing ; but as most of them fall something short of 
the -ideal, so this, instead of being rigidly a 
control system, is rather a repeater system com- 
bined with control of the engine. Rather than 
working a line as a whole automatically, the signals 
are operated in the usual manner, and the system 
insists on both driver and signalman taking cog- 
nisance of the state of affairs on the line ; nor, 
having once been deranged, can the apparatus be 
put in order without these employés acknowledging 
the fact by some definite action. This is, it will 
be allowed, very nearly approaching to our ideal 
of automatic working. 

In its essentials the system consists of mechanism 
on the engine and apparatus on the road, the latter 
being in communication with the signals and signal- 
cabin. At first the system might be thought to be 
similar to many Goethe which includes levers on 
the engine and trippers fixed on the permanent 





way, but this scheme, ingeniously worked out, is 
more thorough than others we have seen. 

The engine mechanism consists of sets of appa- 
ratus enclosed in a casing situated slightly to one 
side of the centre line, and under the front end, of 
the engine. The mechanism is connected by means 
of piping both with the brake ere om and with 
gauges and a horn in the cab. We illustrate dia- 
grammatically the contents of the case in Figs. 1 
and 2. In Fig. 1 is shown the apparatus in its 
normal position, and Fig. 2 shows it when the 
engine has just passed a signal at ‘‘ Danger.” The 
apparatus is practically supplied in duplicate in 
er to respond to both the home and distant 
signals. In the case is a lever A, which, when struck 
by one of the trippers in the permanent way, is 
deflected, causing the arm B to fall, as shown in 
Fig. 2. This action raises the hollow piston C, 
which thus, in rising, brings ports in the piston C 
into coincidence with ports in the cylinder D. This 
action admits air to the train-pipe and slowly 
applies the brake. If the engine the home 
signal, the action is quickened. At the same time 
that the arm B falls, a small piston-valve E also 
falls, and this admits, air to the tell-tale gauge in 































































































the cab, putting the semaphore arm of the gauge, 
normally at ‘‘ Clear,” to ‘* Danger.” imul- 
taneously, a small hooter, or horn, is sounded in the 
cab, and this continues sounding until the driver 
attends to the brakes. The arm B is returned to 
its normal position by renewing the vacuum in D 
under the piston C. Thus the engine portion is 
operated pneumatically, and can be arranged for 
working in connection with a vacuum or pressure 
brake. The lever A is of the scissor-leg type, and 
so long as it remains intact the limbs work together. 
Should the lever break or the. point be destroyed, 
or in time worn off, the two limbs become forced 
apart by the spring shown towards its upper end, 
and the arm B falls between them. This action 
at once puts the tell-tales to ‘‘ Danger,” and 
admits air to the train-pipe as in the ordinary way. 
A broken lever is quickly replaceable, and delay 
from this cause need only amount to a few minutes. 
While, therefore, in many systems the engine fix- 
tures may be out of order without the knowledge 
of the driver, in this system such a contingency is 
guarded against. 

The trippers consist of balanced pendulums 
swinging in cases, the engine levers striking the 
upper portion of the tripper. They are arranged 
to one side of the , between the rails, so 
as to be clear of coupling-hooks, chains, &. The 
sets are arranged in duplicate, and suitable elec- 
trical connections of a very simple character 
keep the operator in the signal-cabin informed 
either of their correct working, or of their failure. 
In the signal-box is a repeater, showing the work- 
ing by dial, and also a bell giving warning by sound, 
and this bell continues ringing after an operation, 
until the signalman acknowledges it. e dial 


‘repeater also indicates whether the arm is at 


‘*Clear,” ‘‘ Danger,” or ‘‘Out of order,” ‘for both 


home and distant signals. Separate sets of trippers, 
of course, work in connection with the home and 
distant signals. If the road is clear, the trippers 
are drawn down clear of the strikers, but if the 
road is blocked the trippers stand up, and catching 
the striker on the engine, the brake is applied. If 
a driver, therefore, wilfully or through negligence 
pass signals at ‘‘ Danger,” his attention is bound 
to be drawn to the fact, both by the horn or 
hooter, by the tell-tale gauge, and by the fact that 
the brakes are being applied. 

The apparatus is well designed with regard to 
durability, simplicity, and repairs in case of acci- 
dent. It has m installed experimentally on a 
portion of the North Staffordshire Railway for two 
years, during which period it is said to have given 
every satisfaction. e general adoption of such 
systems is often largely dependent on questions of 
cost, aud in this case cost has been kept at a 
moderately low figure. The engine sets are the 
most expensive portions of the system, and these 
cost only a few pounds, while the track mechanism, 
&c., is comparatively inexpensive. 





NOTES. 
Horst-Power or Mortor-Cars. 

THE attention of the Automobile Club has been 
called by Mr. 8S. F. Edge to the extraordinary 
variations in horse-power that different makers of 
motor-cars a able to obtain from a given 
number of cubic inches of cylinder capacity—e.g., a 
24 horse-power Fiat car is, according to the manu- 
facturer’s list, only able to obtain 1 horse-power 
from every 18.5 cubic inches ; while cars like the 
Darracq, the Daimler, and the Beaufort, seem to 
be about midway between the Fiat and the six- 
cylinder Napier car, which develops 1 horse-power 
for every 7.15 cubic inches of cylinder capacity. 
A comparison between the horse-power and the 
cubic capacity of a variety of cars may be seen in 
the following table :— 











Catalogue Cylinder . Oubic Inches 
Horse- “— of Dimension — r Catalogue 
Power. ’ in Inches. nant lorse- Power. 

40 Napier 4 x4 301 7.26 
60 pes 5 x4 71 7.85 
40-60 Pilain 5h OX 5h 622 8.7 
35-50 | ipe By, X BH 497 9.94 
30-40 Peugeot x4 605 10.1 
45 Beaufort x 5 457 10.15 
80-40 Daimler sf x 6 441 11,0 
35-45 ne by x 5 613 11.4 
40 Darracq x 5 457 1L4 
35 Ariel x 596 12.0 
60 De Dietrich x 732 12.2 
32 Siddeley 5} x 5 432 13.5 
36 Brooke x 6 670 16.3 
24 Panhard ‘ts x | 416 17.8 
24 Fiat 448 x 444 18.5 
' 








In the face of the above figures it would be better, 
Mr. Edge thinks, if some arbitrary means of 
deciding the horse-power were adopted by the 
Club, at least for hill-climbing work. If some 
arbitrary rule were laid down, the whole trade 
could be asked to accept it, and every manufacturer 
should be expected to class his cars on the basis 
that, say, every 7 in. of cubic capacity in the engines 
must develop not less than 1 horse-power. The 
usual hill-climbing formula (total weight in pounds, 
time in seconds, and horse-power) should be used, 
but the horse-power taken should be that calculated 
on the lines just proposed. Cars might be classed 
as follows. ose having any number of cylinders, 
with a capacity up to 150 cubic inches ; those with 
engines of from 150 to 350 cubic inches capacity ; 
those with a capacity of from 350 to cubic 
inches ; and lastly, those having a capacity of over 
500 cubic inches. There should also, Mr. Edge 
considers, be a minimum weight carried for every 
10 cubic inches of cylinder capacity, and this weight 
might include passengers if desired. 


New Hieu-Levet Brivce over THE Tyne. 


As a monument of past engineering skill and 
daring there-is, perhaps, in this country no record 
more striking than Stephenson’s old high-level 
bridge at Newcastle, which even now, after the 
lapse of so many years, is doing its full share of 
work ; although it been found necessary, owi 
to the continued increase of traffic, to relieve it a 
some of its duty by the erection of a new bridge. 
This new high-level bridge was opened for traffic 
by His Majesty the a company with the 
Queen, on Tuesday last. e new bridge has been 
built for the North-Eastern Railway Company, 





both as a means of relieving the c on the o. 
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high-level bridge and of expediting the through 
traffic north and south. From an engineering 
point of view, the undertaking is as on 
account of its being the largest structure of the kind 
erected in this country since the building of the 
Forth Bridge. It stands about half a mile to the west 
of the old high-level bridge built by Stephenson, 
which for so many years has been the connecting- 
link between Newcastle and Gateshead. The 
superstructure of the new bridge is of steel lattice- 
girders, which are carried on granite piers, the 
foundations for which are each 103 ft. long by 30 ft 
wide. The caissons, within which the foundations 
were built, were each 113 ft. long by 35 ft. wide, 
and were constructed of steel, the mean depth of the 
bottom of the caisson below high-water mark being 
about 69 ft. The girder spans are four in number, 
the first, starting from the Newcastle side, being 
240 ft. long, the next two 300 ft. long, and the 
one on the Gateshead side, 191 ft. long. Each 
span is made up of five lattice-girders, each 27 ft. 
deep and 4 ft. 6in. wide, which carry on their top 
booms thesteel decking andthe rails. The clear space 
between the underside of the girders and the water 
at high tide is 83 ft., a space sufficient to allow 
the warships constructed at the Elswick works to 
pass below, as well as any large merchant shi 
that may have to go upthe river. The bridge 
carries four lines of rails, which are laid on the 
steel decking above the girders. Very nearly half 
a million pounds have been expended on the new 
bridge, but it is expected that the increased facili- 
ties for handling traffic will repay this great out- 
lay ; for trains going north or south will now be 
able to go right through without having to run 
into the central station, and then back out again, 
as was previously the case. No toll revenue will 
be available on the new bridge, as was the case 
with the old, for it is intended entirely for railway 
traffic, but the manifest advantages now available 
will no doubt make up for this. The pre par | 
estimate that in locomotive power alone they will 
save 20,0001. per annum. At the opening cere- 
mony a silver model of the bridge was presented 
to His Majesty. The bridge, which will be called 
the King Edward's Bridge, was designed by Mr. 
C. A. Harrison, engineer of the North-Eastein 
Railway, the contractors. being the Cleveland 
Bridge and Engineering Company, Limited, Dar- 
lington. 


Unirep States BarrLesHIPs AND TURBINES. 


The tenders submitted by American shipbuilders 
for the construction of the two new United States 
battleships are more than usually interesting, be- 
cause in addition to naming a price for carrying 
out the plans according to the official designs, 
builders have complied liberally with the invitation 
of the department to subwit alternative proposals, 
and in most cases these provide for propulsion by 
steam-turbine machinery, instead of the ordinary 
engines included in the official scheme. Other 
modifications, however, are included, so that it is 
not possible to arrive at a direct comparison 
between the cost of turbine and ordinary engine 
installations in battleships. Nevertheless, the 
figures are instructive. The prices quoted show 
that the turbine ships, according to builders’ 
designs, are only from 4 to 10 per cent. 
more costly than the vessels designed in the de- 
partment with reciprocating machinery. The 
Government design provided for a_ battleship 
of 16,000 tons displacement, the length being 
450 ft., the Leam 80 ft. 2 in., and the draught 
24 ft. 6in. The point upon which there is greatest 
diversity in design has reference to armament. 
The official design includes eight breech-loading 
guns of 12-in. calibre, mounted in pairs in barbettes 
all in the centre line of the ship. All the guns are 
on the same level, so that only two fire forward and 
two aft, the arc of training in these cases being 
270 deg. The guns in-board have as large a train- 
ing as is possible on each broadside—135 deg. All 
eight may be used on each side. In addition there 
are a large number of quick-firing guns, including 
22 using 14-]b. shots, and 16 others. The main 
line armour - belt is to be 8 ft. wide, and will 
vary in thickness from 8 in. to12in. The feature 
about the machinery of the official design is that 
superheaters are to be used equal in surface to one- 
tenth of the heating surface of the boilers. The 
working pressure is to be reduced from 295 Ib. 
to 265 lb. at the engines. The lowest tender for 


the ogee ager, = was submitted by 
Messrs. Cramp, of Philadelphia, their price being 


708,0001. The New York Company come second, 
their price being only 90001. higher. The New- 
port News Company are third, with 734,600I., 
and other prices range up to 850,0001. Each of 
the firms submitted several alternative designs ; 
but the analysis of these will take a considerable 
time. The Fore River Company submit the 
lowest bid with an alternative design —737,8001. In 
this case Curtis turbines of 120 in. diameter are 
proposed, the weight of propelling machinery being 
given as 1337 tons, equal to 124 indicated horse- 
power per ton—rather more than in the case of 
recent battleships with piston engines. The other 
bids, with alternative designs, range from 742,6001. 
to 820,000/. These prices do not include guns, 
gun-mountings, or armour, so that the difference 
is due to hull and machinery only. 


THe SHIPBUILDING TRADE. 


The merchant ships in course of construction 
throughout the kingdom at the present time repre- 
sent a total of 1,409,456 tons, which is within 4000 
tons of the highest total ever recorded—that of Sept- 
ember, 1901—and this notwithstanding that the 
tonnage of vessels launched within the past six 
months equals previous records, the total tonnage 


P§| floated making up 994,857 tons, excluding war- 


ships. The tonnage of the vessels commenced in 
recent months is quite up to the average, the total 
for the past three months being 475,000 tons. It 
is instructive to note the fluctuations in the trade 
activity over a few years. The highest total was 
recorded in 1901. Between September, 1901, 
and June, 1902, there was a serious drop from 
1,413,000 tons to 1,129,582 tons. A year later 
the total had decreased to 1,028,099 tons. The 
lowest point was reached at the end of 1903, 
with a total of 898,478 tons. Since then there has 
been a steady increase, the total now being 57 per 
cent. higher than 2} years ago, and 7.7 per cent. 
higher than in July of last year. Shipbuilders, 
however, indicate that the booking of new orders 
has almost stopped, and it remains to be seen 
whether the collapse from the high-level now 
reached will be as severe as in 1902, when in a 
few months the total work in hand decreased by 
something like 25 per cent. The interesting point 
in connection with the distribution of the work 
now, as compared with the date in 1901 when 
high-level was marked, is the fact that the Clyde 
shows an increase, while the North-East ports 
and Belfast, particularly the latter, experience 
decreases. For instance, there is 35 per cent. more 
tonnage now on hand at Greenock than in 1901, 
and at Glasgow 6? per cent. There are decreases 
at Belfast of 274 per cent. ; at Hartlepool, of 
15 per cent. ; at Middlesbrough, of 7.2 per cent. ; 
at Sunderland, of 5.6 per cent. ; and at Newcastle, 
of 2.2 per cent. As compared with a year ago, 
the Clyde again shows a much better result than 
the other districts. Thus the 132 vessels building 
at Glasgow represent a total of 299,301 tons— 
30,000 tons, or 11 per cent., more than a year ago. 
At Greenock the sixty-four vessels make up the 
very high total of 228,629 tons, which is 29,500 
tons, or 14} per cent, more than in June last 
year. These two districts, therefore, seem to have 
about a year’s work on hand ; but it should be re- 
membered that much of the tonnage is in an ad- 
vanced condition, so that the actual state of the 
case is not sorosy. The North-East Coast districts 
collectively have 638,600 tons of work on hand, New- 
castle coming first with 90 vessels, of 285,216 tons— 
93 per cent. better than a year ago ; Sunderland has 
52 vessels, of 179,864 tons—an increase in the year 
of 12 per cent. The Tees builders have 27 vessels, 
of 92,859 tons—44 per cent. more than twelve 
months ago ; and Hartlepool 25 vessels, of 80,815 
tons—an increase of 274 per cent. The volume of 
warship work, however, is considerably less than 
formerly, and thus the comparison with a year ago 
works out as follows :— 


1906. 1905. 

tons. tons. 
Merchant ships sina ... 1,409,456 1,301,457 
H.M. ships: Dockyards ... 124,400 119,950 
= es Private yards... 122,195 125,040 
Foreign warships Z sila 23,020 33,230 
1,679,071 1,579,677 


It will thus be seen that the warship work being 
about the same as in June of last year, the grand 
total is still 100,000 tons more, which is quite a 
satisfactory condition ; at all events, so far as the 
immediate future is concerned. 








RAILWAY ECONOMICS. 


Ir is interesting to note that the Madras Railway 
Company was employing at the close of last year no 
fewer than 25,317 persons—viz., 278 Europeans, 1586 
Eurasians, and 23, natives. The Madras Railway 
Company is the largest employer of Eurasian labour 
among fe A railway companies, the Great Indian 
Peninsula Railway, which has nearly twice as much 
ane line, coming second with 987 employés of this 
class. In the second half of 1905 the Madras Railway 
suffered appreciably from the loss of coal traffic on 
the Kolar Gold-Fields lines, electricity having largely 
supplanted steam in the Kolar group of mines. The 
Kolar Gold-Fields line, which the Madras system 
works for the Mysore State Government, earned in the 
first half of 1902 as much as 8 96 per cent. upon the 
capital engaged in it, while in the second half of 1905 
the corresponding return declined to 5.50 per cent. 

The Madras system was thoroughly inspected 
in January and February this year by Mr. Morse, 
Government consulting engineer for railways in the 
Madras Presidency. Mr. Morse has since been suc- 
ceeded by Mr. Anderson, who is the fourth Govern- 
ment consulting engineer since Mr. Spring left in 1901. 
These frequent changes in Indian Government engi- 
neering staffs have been attended with some incon- 
venience and delay to business. 

One change of importance which has been introduced 
by the Madras Railway is an acceleration of statistical 
information collected in connection with the working. 
In former times Indian railway statistics filtered out 
in a slow and semi-useless fashion, some months after 
the expiration of the half-year to which they referred. 
The Madras Railway directors have come to the 
conclusion that such belated statistics are of little 
practical utility, and they have introduced what they 
style a policy of live statistics. In other words, the 
system is divided into a number of suitable sections, 
fitting in with the various district charges; and the 
district statistics compiled are issued seven days after 
the period of which they show some of the more 
striking working results. The live statistics of 
the Madras Railway show separately up and down 
traffic on each length, the loading of stock, and the 
capacity of stock employed, the up and down mile- 
age loaded and empty, the train mileage, assisting 
engine mileage, and light and attached engine mileage 
separately. The returns also show the engine power 
supplied and the extent to which it was utilised. 
They further show the time lost on sections and © 
the time taken up in shunting. With such details 
as these a district official can see at a glance how his 
particular charge is being worked, and how it com- 
pares with the results attained by his neighbours. If 
the figures show anything unusual, he can at once 
take steps with a view to further investigation ; and, 
if anything is wrong, he can put it right before serious 
results follow. So far the results have been decidedly 
satisfactory, and the information collected has been 
thoroughly appreciated by the staff themselves. 

Another innovation has been the introduction in the 
supervising offices of a visual wagon-register—a series 
of pigeon hetes representing stations with a supply of 
tablets re ne ae ; these are transferred in 
correspondence with the movements of the vehicles 
which they represent. The system thus exhibits at a 

lance the location of every goods wagon upon the 
ine and shows whether it is loaded or empty. A 
slip of paper secured to each tablet gives the history 
of the movements of each truck for a. month, or 
whatever period is considered necessary, so that the 
length of detention at any station can be ascertained 
at once upon reference to the proper tablet. To a 
busy traffic-officer the saving thus secured in time and 
trouble, in not having to search through a multitude 
of reports, is enormous; and the result in the better 
utilisation of the available wagon stock is being felt. 

The Madras Railway has been one of the Indian 
pioneers in the introduction of large ey stock, 
and it has now a fair number of four-wheeled trucks of 
about 20 tons capacity in daily use. There was at 
first some difficulty, in consequence of the scattered 
small consignments made upon the Madras system, in 
getting the capacity properly utilised ; but this diffi- 
culty appears to have been got over by making con- 
signors, as well as the company, interested therein, 
and the larger stock is now coming into general de- 
mand, with mutually satisfactory results. The 20-ton- 
capacity type is being adopted as a regular standard ; 
the vehicles have a capacity of 20 or 21 tons, but on 
account of limitation of wheel loads upon the rails 
they are at present only loaded up to 19 or 194 tons. 
The tare, including the vacuum-brake equipment, 
which is now being fitted to all new goods stock and 
a portion of the old, is 9 tons 6 cwt. for a box truck, 
and 8 tons 10 cwt. for an — high-sided vehicle. 
The only extensions of the Madras Railway under- 
taking which are at present under survey are some 
additions to the system of 2 ft. 6 in. gauge famine- 
protection lines which have been constructed, and 
which are being worked for the State. 

The board of the Madras Railway hss made ceveral 
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representations to the Government of India as to the 
desirability of securing to the Madras Presidency a rail- 
way outlet into the Central Provinces, so as to obtain 
through them a direct connection with Northern and 
North-Eastern India. The directors hoped that this 
might have been effected by entrusting the Madras 
Railway with the construction and working of the 
Vizagapatam and Raipur line, but this has been given 
to the Bengal and Nagpur Railway Company. The 
only other outlet remaining una) Prawn | would 
seem to be the Godavery Valley about Rajahmundri 
on the East Coast line to Nagpur. The importance 
to the trade of Madras of breaking down the com- 
parative isolation of local railways has been strongly 
urged upon the Madras and the Supreme Governments. 
An accident of some interest recently occurred upon 
the Madras Railway. The accident, which resulted in 
the deaths of one passenger and three of the company’s 
employés, was due to an excess of zeal on the part of 
a station-master and a neglect of duty on the part of 
a guard. The section of line upon which the accident 
occurred is worked by telegraphic line-clear messages, 
and the absolute block system under which only one 
train is allowed at a time between two stations. The 
engine of an up mixed train unfortunately ran short 
of water—water, as regards both quality and quantity, 
being one of the greatest difficulties in working the 
system. The engine was obliged to leave its train and 
run on to the next station, and the station-master, 
seeing the lights of the approaching engine, concluded 
it was the complete train, and telegraphed ‘‘ line 
clear” for the mail to come on. A mail train accord- 
ingly came on, the driver thinking he had a clear run, 
and dashed into the standing vehicles which their 
guard had apparently failed to protect. 

The working expenses of Argentine railways are 
showing a tendency to increase, probably in conse- 
quence of the higher wages now paid to Argentine rail- 
way employés. There is, at the same time, a general 
agitation in Argentina in favour of a reduction of 
tariffs, and this has to be judiciously dealt with. It 
follows that the future prospects of Argentine railway 
companies are largely dependent upon the general de- 
‘ velopment of their business. But this has been more 
than sufficient at present to make up all differences. 
In the case of the Buenos Ayres Great Southern Railway 
the increase in revenue for the second half of 1905 
was 319,034/ , but this was absorbed to the following 
extent by increased charges :—Maintenance, 87,139/. 
more; transport expenses, 119,835/. more; general 
charges, 16,819/. more; and miscellaneous expendi- 
ture, 42,004/. more. The total increase in outgoings 
was, accordingly, 265,797/., leaving the company still 
53,237/. to the good. Of the increased expenditure 
for maintenance 55,406/. represented an augmented 
outlay upon the maintenance of permanent-way, while 
18,3117. more was expended in the maintenance of 
locomotives, 4616/. more in the maintenance of coach- 
ing stock, and 8806/. more in the maintenance of goods 
trucks. As regards the increase of 119,835/. in trans- 
port expenses, lecomotive running cost 58,405/. more, 
running of carriages and trucks, 2182/. more; and 
traffic expenses, 59,248/. more. With respect to the 
increase in locomotive running charges, salaries and 
wages of drivers and firemen cost 17,857/. more, and 
fuel, 28,7217. more, 65,843 tons having been consumed, 
as against 46,432 tons in the corresponding period of 
1904. The total outgoings of the Buenos Ayres Great 
Southern Railway for salaries and wages in the second 
half of last year amounted to 498,377/., as compared 
with 389,074/. in the corresponding period of 1904, 
showing an increase of 109,303/., or 28 per cent. 








Gero.ocists’ AssociaTION Excursion.—A long excur- 
sion to the Yorkshire coast has been organised by the 
London Geologists’ Association. The official party will 
travel on Saturday, July 21, by the Whitby express, 
leaving King’s Cross at 11.30 a.m., and arriving at 
Whitby at 5.30 p.m. The head-quarters will be at the 
Crown Hotel, itby. The excursion will officially end 
on July 28. Further particulars may be obtained from 
the excursion secretary, Mr. H. Kidner, F.G.S., 78, 
Gladstone-road, Watford. 





Contracts.—We are informed by the Westinghouse 
Company’s Publishing Department that the Indiana 
Steel Company has given the largest single order for gas- 
engines ever pl by one company. It is for eight 
Westinghouse twin-tandem double-acting horizontal gas- 
engines of 3000 horse-power each, capable of delivering 
30,000 cubic feet of free air per minute to the furnaces 
which produce the blast-furnace gas, part of which, in its 
turn, is also used to operate the engines.—Orders for ge 
electric generating units recently placed with the Allis- 
Chalmers Company amount to 15,000 horse-power to be 
furnished for the Illinois Steel a horse 
power for the Homestead plant of the egie Steel 
Company, and 35,000 horse-power for the Indiana Steel 
Company. Each unit is of 2000-kilowatts capacity, and 
consists of a horizontal twin-tandem Allis-Chalmers 
engine direct connected to an Allis-Chalmers generator. 

the generators, ex two, are designed for alter- 


gas-| to be purely ornamental and ‘observational ;” that is all 
the “Admiralt 
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rails; the latest orders count up some 60,000 tons 
for various roads in the North-West. Quite a number 
of electric roads and small steam roads are in the 
market for small quantities, and there are two or 
three large systems who have yet -requirements to 
take care of. The largest order for the week was 
the final placing of the orders by the Harriman 
System, which calls for 160,000 tons. Other orders 
from Western sources foot up about 50,000 tons 
in large lots, besides those mentioned for the North- 
West. The structural mills are also booking large 
orders for bridge and constructional materials. Nego- 
tiations are under way to-day for some 20,000 tons 
of bridge-work. There is a possibility. of a strike 
among the tin-workers on account of a proposition of 
a reduction by the employers of 244 per cent. The 
lodges have voted upon the proposition, and have 
decided not to accept it. The foundries and ma- 
chine-shops and engineering plants are buying various 
kinds of pig iron. The orders for the past week 
aggregated 35,000 tons. The United States Cast- 
Iron Pipe and Foundry Company contracted for 
20,000 tons of Alabama and Virginia irons to be 
delivered between now and the close of the year. 
Negotiations are pending for some 50,000 tons of 
basic iron, but the oversold condition of the mills 
makes it impossible to accept cm dag like this amount 
of business at the present time. The bar mills are 
very largely idle throughout the East, as this is the 
repair season. Mills are in bad need of renovation, 
and some of them will not resume work until they 
can be assured of several weeks’ work double turn. 
The tone of the market is very strong, and buyers 
are watching the course of prices with more than 
ordinary interest. 

Bridge - building material is being delivered very 
rapidly just now, as the work of construction has been 
inaugurated ona largescale. The structural mills have 
an immense amount of work on hand, and their pro- 
ductive capacity will certainly be taxed until the ap- 
proach of cold weather. The rumours about a decline 
in foundry and forge irons have some little basis, but 
the weakness is observable at the Southern furnaces. 
Occasionally a Northern furnace accepts a contract at 
something below current prices, but there is no 

eneral drop. Basic iron continues to head the list 
or activity, and naturally prices are very strong and 
with an upward tendency br special accommodations 
as to delivery. Quite a liberal supply of old rails 
is being offered, as most railroads are getting rid of 
their old iron rails wherever they have them, and are 
substituting steel rails. Reports from the coke region 
indicate full activity at the ovens and ready sales of 
the entire production. The anthracite coal situation 
remains unchanged, and the region is producing its 
average output. The hardware industry is particu- 
larly active, especially along lines of building hard- 
ware, because of the remarkable activity in house and 
shop construction. 








“THE SPANNER IN THE FLEET.” 

; To THE EpiTor oF ENGINEERING. 
Srr,—I hope you will be able to find room for me to 
answer the questions of ‘‘ A Naval Simple Soul,” and to 
assure him that I have listened with care to his remarks. 
I divide my comments in accordance with his arrange- 
ment. 
1. It would certainly be very nice to have two extra 
warrant officers in a large ship to do the duties men- 
tioned, and the other engineer officers would thus be 
relieved of much bother. But as these duties are at 
present performed by various ratings at practically no 
extra cost, I am afraid it would require superhuman 
efforts to persuade the Admiralty to provide two highly- 
id stoker warrant officers in lieu. our correspondent 
oes not appear to be much im by the intellectual 
equipment of Whitehall; but I really think it is good 
— to avoid such extravagance. 

3. I may not be a “‘sea-going engineer,” but I never- 
theless still consider that there is sufficient ‘‘ comparison 
between the charge of a few auxiliary engines and boilers 
in harbour to the charge of a steaming watch at sea” to 
make the experience gained in harbour a good foundation. 
On this it is proposed to build two years’ mechanical 
training and five years’ service as mechanician, during 
which there will be constant sea eye em experience 
under another engineer officer; and then the resulting 
stoker warrant officer will, I submit, be quite a service- 
able article, provided the right material was selected in 
the first re: 

2 and 4. It is not proposed, as faras I have ascertained, 
to stop promotion from engine-room artificer to artificer 
engineer. Nine have already been promoted this year, 
and artificer engineers will, in my opinion, become in- 
creasingly necessary. The reason is supplied by that 
uaint expression, ‘observational engineer.” In the 
uture the whole of the detail work of running the engine- 
room department of a warship will fall upon the shoulders 
of the artificer engineer. The engineer officer is intend 


expect to the new scheme. 
And “ cherogtional af jaad A has been working now on 


Tae steel-rail makers continue to book orders for | ¢), 


of the Fleet have under their charge a large amount of 
extremely complicated mechanism, and a staff of capable 
mechanics to deal with it. But they are not engineers 
emselves in any sense of the word, and only pretend to 
exercise an ‘‘observational ” control. This system is in 
the future to be extended to the engine-room. 

I think no one who is interested in the engine-room 
artificer class need worry about their prospects. They 
will one day find themselves of more importance than 
even they seem to imagine at present. 

I hope your correspondent will observe that although 
I do thoroughly believe in the stoker warrant officer, I by 
no means wish to commit myself to any opinion as to the 
soundness of the rest of the scheme. have merely 
endeavoured to show that the engine-room artificer is not 
doomed, as some would have one believe, and also to 
emphasise a point which, I think, has not been sufficiently 
prominent in any discussion I have read on the Admiralty 
schemes for the improvement of naval officers. 

Yours truly, 
“A Smip_e Sout.” 








APPRENTICES’ PROSPECTS. 
To THe Eprror or ENGINEERING, , 

Sir,—In your issue of April 20, under the heading of 
“* Apprentices’ Prospects,” was written a letter pointing 
out the unfair way in which ray are treated. 

I was rather suddenly reminded of this letter recently 
when reading a so-called indenture, of which I enclose a 
copy. 

INDENTURE, 

In the event of your engaging me to serve my apprenticeship of 
Mechanical Engineering as a Fitter, Machinist, or any other 
work in connection with the engineering trade, I.............. 
— ae with the consent of my............ Ee 
promise to serve you faithfully for five years, in accordance with 
the Rules and Regulations of your workshops, and to keep good 
time, and not to interfere with any other apprentice, or workman, 
in your om and in the event of any strikes or lock-outs of work- 
men, I hereby promise not to take part in any of these strikes, 
or leave my work without the consent of my employer. 

I understand breaking of rules and inattention to duties will 
render me liable to being discharged without notice. 


Comment on such an “‘ indenture” seems needless, for 
it certainly does not induce the better class of would-be 
apprentices to follow the trade of engineering. 

Respectfully yours, 

London, July 4, 1906. ie 








ENGINE-ROOM ARTIFICERS, ROYAL NAVY. 
To THe Eprror or ENGINEERING. 
Sir, —A good deal has been made by one correspondent 
and another of the fact that some of the engine-room 
artificers are boiler-makers, and others cpanermnitne, &c. 
So much so, that the public generally might even believe 
that these trades represent by far the larger proportion 
of the engine-room artificers. Whatever else may be 
said on the subject, one thing is perfectly clear—viz., 
that arguments on such statements are practically 
worthless in the light of fact. , 
Of fifteen artificers who joined ina given month (not 
of remote date), one was a coppersmith, and the re- 
mainder were all fitters. An ordinary battleship will 
take, say, eighteen engine-room artificers. Of these, 
fourteen must, according to the regulations, be engine- 
fitters, three may be boiler-makers or engine-smiths, and 
one may be a copperemith. Not more than one engine- 
smith is to be borne on any one ship. 
Some writers have expanded the point that moulders 
are also allied to this wr: and have pictured a man 
of this type in charge of the watch at sea. Moulders 
and pattern-makers never take charge of watches at sea, 
as has already been pointed out. This is obvious when 
it isremembered that the very, very few men of these 
trades are entered for harbour and dép6t work exclusively, 
and consequently do not go to sea. 
The foregoing will be better grasped if we take the case 
of each of twelve ships from second-class cruisers up- 
wards. The aggregate number of chief and engine-room 
artificers will be 174, of whom 134 will be fitters, 16 will 
be boiler-makers, 12 will be engine-smiths, and 12 copper- 
smiths. Where is the justice on the part of those who 
are endeavouring to bolster up the new order of things, 
in continually asserting that our ships are being manned 
by coppersmiths and boiler-makers’? The foregoingfigures 
speak for themselves. 
It must be admitted that a large number of engine- 
room artificers enter the service without any experience 
of watch-keeping duties, and this fact has been suggested 
as @ reason why the stoker should be a better watch- 
keeper than the mechanic. Surely it is not forgotten 
that stoker and engine-room artificer alike join the Ser- 
vice as men, and thus the argument defeats itself. Both 
joining as men, surely the ine-room artificer, bei: 
the trained mechanic, should more readily learn his 
business than the absolutely untrained man, who need 
not necessarily be able to distinguish between a spanner 
and a file-handle. . 
Another point is worth referring to. Some writers are 
pleased to harp u the matter of combination, and 
glory in the new scheme as breaking down “ despicable 
cliques.” Your columns have already well-nigh chal- 
oy this statement, and although Mr. Arnold Forster 
in his speech in the House of Commons would have us 
believe otherwise, the fact remains, and can be proved, 
by service records, that the engine-room artificer class is 
noted for its high standard of discipjine, its ability and 
readiness to work under all difficu and its practical 


ed | immunity from crime. It is a libel to associate artificers 


y with trade unionism, and to place this at the 
loor of the artificers as a cause why they should be set 


back. Almost every branch of the Service, from officer 
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tion ; and those who attempt to eile ee substitution 
of the stoker for the artificer, use the latter is allied 
to a supposed combination, have their eyes closed to the 
existence of a similar union am the stokers them- 
selves. There are none so blind as those who will not see. 

_Now it has been asserted that the only possible way to 
give the stoker a lift is b os spony or subserving, 
the artificer, With clas hands and anxious look the 
votaries of the latest scheme affirm that the only solution 
of satisfying the stoker class is by fulfilling the proposals 
of the Cawdor Memorandum. Does it occur to them, as 
it has already to the 1 body of stokers, that the 
following is a very reasonable and workable way out of 
the difficulty ? 

SvuGeGEestep ALTERNATIVE ScuEME.—STOKER KaTINGS. 

On joining, six months’ course as now given in ‘‘ Nelson” on 
physical and boiler-tool training, 1s. 9d. per diem. 

A further three months’ training in names and uses of various 
tools used in engine-rooms as a preliminary to becoming engine- 
room artificer’s mates, storekeepers. Best writers also to be 
selected during this period. 

Then drafted to nnel-Fleet ships, and if showing adapta- 
bility in the various duties on , to be rated first-class stokers 
at the end of three months, with pay increased to 2s. per diem. 

After four years service as first-class stoker of very good character 
and ability, an increase of 6d. per diem. ; 2s. 6d. 

After three years’ service as first-class stoker, eligible for ad- 
vancement to second-class leading stoker, if recommended and 
qualified ; 2s. 9d. per diem. 

After one year’s service as leading stoker (second class), if satis- 
factory, rated first-class ; 3s. per diem. 

At end of eight years’ total service the most capable leading 
stokers to be selected on recommendation of superior officers to 

‘© through two years’ training in clerical work, uses of stores and 
king of same, care and maintenance of pumping, ventilating 
arrang ts, fined spaces, and making of ordinary joints. 
These will then undertake the above duties in all ships as store- 
keepers, writers, and charge of auxiliary watches in harbour. 
After one year in this capacity eligible for a moderate examina- 
tion in these matters, and, if pass, promoted to warrant officer ; 
6s. 6d. per diem. And have c! as:— 

1, Store officer and clerical work. 

2. All pumping and ventilating-arrangements. 

3. Workin rties and blocks in Royal Naval Barracks. 

4. Stokehold watches in large ships ; under orders of engineer 
officer in engine-room. 

On re-engagement for pension to be granted 2d, per diem as, at 
present given to executive ratings. 

Nots.—Non-substantive pay for stoker-mechanic, trained man, 
good-conduct badges, and progressive pay to chief stokers, not 
included in above, but to continue as heretofore. 


The present is a very opportune time for ape, on orf 
representatives to ascertain ‘official opinion” on rd 
the respective ships during the mancuvres. Let them 
ask (in strictest confidence) the responsible officers, engi- 
neering and otherwise, how they view the _ 

Then let them break their confidence, and publish to the 
world the replies they get. 

There is little doubt in my mind what those replies 
will be, any more than there is in the mind of Sir William 
White, who concludes a very able article in the Nineteenth 
Century of June, in the following terms :—‘* Their report 
does not furnish conclusive proof of its wisdom, and their 
recommendations are dissented from by many naval 
officers of twee tone f and by the on mr geen, Bassa 
They include also changes, which cannot now be discussed, 
in the watch-keeping staffs in the engine-room of His 
Majesty’s ships. These changes will displace from watch- 
keeping the engine-room artificers, whose past work has 
demonstrated their en and introduce a’ new class 
having no pretention to be skilled mechanics. This is a 
serious matter, and will become more serious if the super- 
vising engineer officers of the future are not given 
thoroughly practical training. 

Thanking you in anticipation for inserting this letter, 

Yours truly, 
Aw OLp Sgrvice Hanp. 











CHARING CROSS ROOF FAILURE. 
To THE EprtorR oF ENGINEERING. 

Srr,—The issue of Major Pringle’s report to the rail- 
way department of the Board of Trade revives interest 
in a question of some importance. The result of the 
inquiry held by the inspector, and of the inquest by the 
Westminster Coroner, is in each case to show that the first 
principal at the south end of the roof failed by fracture 
of a defective tie-bar. Suggestions as to other possible 
causes of failure are referred to by Major Pringle. These 
—five in number—are dismitsed after a brief reference to 
them. Conclusive as the evidence appears to be, there is 
yet one possible and primary cause of failure which is 
not mentioned. It may seem futile to seek further with 
such a very sufficient cause at hand, but the point to be 
raised is whether the tie-rod was the jirst item to yield. 

The connection of the tie-rod to the web-bracing was 
of a singularly faulty character. If one of these attach- 
ments first failed, the sudden straightening of a double 
bo of main tie may then, with a jerk, have snapped the 

at the weld flaw. It will be proper first to consider 
whether, on the evidence, this is a tenable supposition— 
whether, in fact, fracture of the bar was in this matter 
the only thing noticed. 

Eight eye-witnesses make statements respecting the 
broken tie; of these, Benjamin Barber simply saw the 
rod, and gives no particulars of value. arry Stone, 
Harry Cook, William Fitt, and Harry Foster agree 
one bay only was affected, the latter asserting that 
the broken end was hanging down from the nearest 
coupling. William E. Goodchild, William Lawes, and 
James Porter each state with great clearness that a long 
length of the tie-rod was hanging down, extending for 
more than one bay, which, as one witness or another is 
credited, hung from the second coupling, from the first, 
or from the wall (see Fig. 1). There is iderable 
divergence. It is possible that the statements refer to 


that | tie broken final collapse was delay 


times given by the witnesses does not favour this explana- 
tion, and it may be conceded that there is no sufficient 
ground, on the evidence, for contesting the statement 
that the tie separated from one or more of the bracing 
ae pe before the breaking of the rod 
itself. 

The broken lattice diagonal near the centre of the roof 
at George C. Stirling, who could not then see 
the tie-rod, was no doubt ruptured after the failure of a 
more important 6 

Fig. 2 shows the character of the attachments in ques- 
tion. The bracing members are riveted to a flat slab of 


jects a 14-in. bolt-shank, passing through the middle of 
the screwed coupling, and having a nut on itsend. The 
diagram has been prepared in part from a sketch made 
on the site by the writer four days after the accident, 
and substantially with the detail, given in the 
report. It will be evident that as the tie-rods meet at 


wrought iron 14 in. thick, from the bottom of which pro- | gate, 


plied at the top of a bay length—a gravity estimate 
simply. This resistance would be much enhanced by the 
mortar adhesion of so a wall, and still further in- 
creased, for the case of a push at one principal only, by 
the resistance to horizontal disturbance furnished by 
the neighbouring wall structure; so that the actual 
resistance may, perhaps, have been three or four times 
as t. : 
he thrust of the arch-rib at the wall top, when no 
longer restrained by the main tie, would be about 36 tons, 
less such opposition as would be offered by the covering 
structure of the roof. This was, no doubt, in the aggre- 
very considerable, and belps to account for the 
twelve minutes’ interval during which failure was pro- 
ceeding. 
The faulty connection to the bracing was not repeated 
in the construction of the Cannon-street Station roof, 
erected a year after that at Charing Cross—a much 





better detail was substituted. Whether this was so be- 
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an angle there must be a pull upon the bolt; this pull, 
using the table of stresses pals with Major Pringle’s 
report, works out at practically 11 tons at each of the 
joints, and in the directions shown in Fig. 1. lv- 
ing these forces into tensile and shear stresses at the 
root of the bolts, and determining the equivalent pure 


tension stress, gives results of 6.6, 7.1, 6.6, and 6.3 tons 
wy square inch respectively, at the connections Nos. 
, 2, 3, and 4. At the screwed end of the bolts the 


direct tensile stress works out at 8, 7.4, 8, and 8.7 tons 
per square inch in the same order. These stresses should 
not produce fracture of the bolts either at the root or in 
the thread, but it will be noticed that the round bolt 
stands out abruptly from the slab-head ; the corners are 
shown to be, and were, asa fact, quite sharp. The im- 
portance of this is largely affected by the manner in 
which the forging was made; but, in any case, the 
strength of the bolts at the root would probably be well 
below the normal value of the metal. Of the three or 
four connections accessible at the time, each one was 
broken in the bolt, and with one exception at the root ; 
the fall may, it is true, account for some of these break- 
_ No. 1, from the western end of the principal in 
question, showed, however, evidence, in the writer’s 
om ae of a flaw extending half across the section at 
the k, which was at the root of the bolt. 
_ A facsimile of a sketch made on the ground is given 
in Fig. 3. As the broken surface was slightly rusted, it 
is possible the indications may have been mistaken, but 
the writer does not think so. On this particular bolt the 
stress would, on the sound part of the section, be about 
12 tons per square inch. 
With these particulars available it is clearly, at least 
— .that though the of the tie-rod at the 
lefective weld is a sufficient explanation, it may not 
truly have been the first thing to happen. 
It appears somewhat extraordinary that with the main 
: for twelve minutes, 
and this alone might be considered a strong argument 
against the accepted belief, but that the evidence on the 
point is irrefragible ; and the fact is, perhaps, less to be 
wondered at when it is remembered, as Major Pringle 
points out, that so much work had to be done, by the 
rupture in turn, of other parts of the structure before 
the unrestrained arched rib could finally push the wall 
slowly outwards. 
That the resistance of the wall was great is probable. 





different stages of the failure; but examination of the 


Mr. Tempest stated that he estimated it as 4} tons, ap. 





164: 0° Clear Spar 





OF PRINCIPAL. 


cause the connection was recognised as open to criticism, 
or because of the inconvenience attending the making 
and fixing of heavy tie-bars with screwed ends, isa matter 


for conjecture. 
Yours as iy 
W. H. Tuorpe. 


A New ScrEentiric QUARTERLY JOURNAL.—“‘ Science 
Progress in the Twentieth Century” is the title of a new 
= the first (or July) number of which has just 

m published. It is edited by N. H. Alcock, M.D., 
and W. G. Freeman, B.Sc., F.L.S., and makes its début 
as a quarterly journal of scientific thought. We gather 
from the ‘‘editorial ” at the commencement of the volume, 
that the main object of the new journal will be to present 
summaries, as far as possible of a non-technical character, 
of important recent work in any branch of science, in 
order to show the progress achieved ; and, if possible, to 
indicate something of the line along which further advance 
is to be made. The editors hope that ‘‘Science Progress” 
will prove useful to scientific workers and others in dis- 
tant parts of the Empire, where, through want of access 
to much of the current literature published, more and 
more reliance has to placed on summarised informa- 
tion. In giving attention, however, to pure science, 
the practical side of things will not be lost sight 
of. This is fully borne out by the number of the 
journal which we have before us. Among the articles 
which appear in this number are some that deal par- 
ticularly with subjects of more or less direct interest to 
engineers, One of these is by J. E. Marr, Sc.D., F.R.S., 
in support of a better system of teaching the important 
subject of physical geography than that which is at 

resent in vogue; while another, by J. W. Gregory, 

-R.S., deals with the geology of some of the Australian 
mining fields. Many branches of science are, however, 
touched upon, including medicine, chemistry, agriculture, 
&c. We wish the journal every success. The publisher 
is Mr. John Murray, Albemarle-street, London, W., and 
the price is 5s. net. ~ 








CaNnapDIAN [RON Miverats.—If Canada has any great 
undiscovered fields of iron-ore, they should not long esca; 
the search which is now being carried on for them by 
authority. In the provinces of greatest repute for their 
mineral areas—Nova.Scotia, New Brunswick, Quebec, 
Ontario, and British Columbia—the crown lands are pro- 
vincial property, the Dominion Government having no 
power of disposal overthem. It is otherwise with the three 
provinces in the western interior. In the old provinces 
mentioned above, the several Governments give marked 
attention to mineral exploration and development. This 
has not prevented the Dominion Government continuing 
in these provinces the service of its _ survey, 
which has made many important discoveries of ore 
bodies, and pointed the way to others. Still another 
agency is to be added. This is the mines branch of the 


Interior ment at Ottawa, which is under the direc- 
tion of Dr. Haanel. He is beginning an investigation of 
the iron-ore resources of the inion. Properly speak- 


ing, this is not a new de ure. Sometime ago, a study 
of the zinc deposits of British Columbia was started 
under the same auspices, and the commission appointed 
for that work is expected to sent its report shortly. 
This year the iron-ore quest will be directed along three 
tracts: Kastern Ontario and Quebec will be in lat of 
Mr. Cirket. Western Ontario in charge of Mr. J. Shile, 
and Nova Scotia in charge of Professor Woodman. This 
investigation is undertaken in the interests of the prac- 
tical o tor and investor, but geological data will not 
be omitted where they are material to the economic ob- 
jects aimed at. Magnetic =r will be made of promis- 





ing deposits, and samples will collected for analysis. 
ater powers are also to be examined in any ore locality, 
and estimates of their capacity are to be made, ‘ 
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THE HASLAR FLOATING DOCK FOR SUBMARINE BOATS. 
CONSTRUCTED TO THE DESIGNS OF MESSRS. CLARK & STANDFIELD BY MESSRS. VICKERS SONS & MAXIM, LTD., BARROW-IN-FURNESS. 
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A sMALL, but what should prove an exceedingly 
useful, addition to the resources of Portsmouth Dock- 
yard was made last week, when the new floating dock, 
constructed by Messrs. Vickers Sons and Maxim, 
Limited, at. their Naval Construction Works at 
Barrow-in-Furness, from the designs of Messrs. Clark 
and Standfield, of 11, Victoria-street, Westminster, 
successfully went through its official trials. Intended 
primarily for the use of submarines, the dock is 
capable of picking any vessel of this class out of the 
water in half an hour or so, The length of the dock 
is 250 ft., the clear beam between the fenders is 32 ft., 
while the maximum depth of water over the blocks is 
16 ft. These dimensions are, of course, much larger 
than is required by any submarine ; but it is also in- 
tended, if necessity arises, to utilise the dock for lift- 
ing destroyers and other small craft weighing not 
more than the lifting power of the dock—namely, 
1000 tons. 

The destroyer Gala, which had been reduced toa 
displacement of 500 tons, was selected as the trial 
vessel, and by means of the dock’s own appliances 
she was centred and berthed in about 20 minutes, no 
cutting or wedging up of shores being necessary, and 
in 28 minutes from the time she touched the blocks 
the _keel of the Gala was out the water, and in 
8 minutes more the whole of the pontoon deck was 
above the surface. Owing to the supply from the power 
station not being available, current for working the 
pumps and capstans was obtained from a submarine 
moored a short distance off the dock. 

As will be seen from the illustration, this dock is of 
the double-sided type, and all the working arrange- 
ments are on one side. The motive power is elec- 
tricity, conducted on board by cables laid on a hinged 
boom, one end of which is attached to a jetty and the 
other to the back of the dock. One very noticeable 
feature is the valve-house, which, instead of being 
placed, as is usual, on the deck of the wall, is on top of 
the motor-house, so that the dock master has an ex- 
ceedingly good view of all that is going on without 
being interrupted by anyone going to and fro on the 
wall deck. On the opposite wall to the valve-house is 
a powerful travelling-crane, which can plumb the 
centre of the dock. is is worked by hand-power, 
oe ved of which is always available when a vessel is 

in 
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en the dock is placed in its final position—that 
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is, near Haslar, on the western side of the entrance | 
to Portsmouth Harbour—it will be moored between | 
four dolphins constructed of ferro-concrete, and will | 
be anchored in position by means of the hinged boom 
before referred to. The dock is fitted with all the 
usual labour-saving devices found on structures of this 
a and is admirably adapted for the work it has 
to do. 








INDUSTRIAL NOTES. 

THE position of the cotton trades in the United 
States appears to be even better than it is in Lanca- 
shire. } e operatives at Fall River have been able to 
secure an advance of 14 per cent. from the minimum, 
which brings them up to the rate of 1904, before the 
reduction of 124 per cent. was enforced. This great 
success of the operatives was due to the active trade 
demand, and to the fact that there was a pon in 
the supply of labour. These two causes in combina- 
tion enabled the operatives to refuse the 5 per cent. 
offered by the manufacturers, and to refuse any con- 
cession below. the 14 per. cent. demanded. The offer 
of 5 per cent. was on ‘‘ dividend guarantee,” and 
this the operatives refused to accept. The attitude 
of the workers and the action taken have virtually 
led to the abandonment of the sliding-scale adopted 
in October of last year. But this scale was based upou 
wrong principles, as it led to fluctuations in wages 
week by week, causing the earnings to be most irre- 
gular. The premium, as it was called, was, on the 
average, about 4 per cent., and it rose in a couple of 
weeks to 10 percent., and then it disappeared wholly 
in May of this year. It is thought by some that the 
abandonment of the sliding-scale at Fall River may 
have a retarding effect upon the efforts to adopt a basis 
for a sliding-scale, or some such system, in Lancashire; 
but it is pointed out that the methods would not be 
the same. It is said that the basis would be upon the 





ascertained weekly conditions, but changes would 
most likely be half-yearly, or, at the most, quarterly, 
so that the Lancashire ratives would not be sub- 
jected to frequent and irritating fluctuations The 
housewife and the operative worker would not like to | 
be placed in the position of not knowing what to | 


expect at the week end. Irregularity in wages is a 
bane to the working-man’s home. It is to be hoped 
that the Lancashire scale, when completed and 





———————— 


adopted, will be of such a character as to be permanent 
in its operation. 





The Associated Iron-Moulders of Scotland have 
been well advised in publishing a ‘‘ Report of the 
American Delegation, 1906.” The object of the 
delegation was to confer with the representatives of 
the ironfounders’ unions in the United States in order 
to see if it were possible for a closer mutual relation- 
ship to be established between the several bodies 
in Britain and in the United States, and also, inci- 
dentally, in Canada. There has been for years a 
friendly intercourse between the representatives of the 
several unions on both sides of the Atlantic, and some 
arrangements have been made whereby the members of 
the respective unions could act in friendly concert with- 
out giving up the membership of the particular union 
to which they belonged. There does not appear to 
have been the friction and strain which were so disas- 
trously manifest in the United Brotherhood of Car- 
penters towards the members of the American branches 
of the Amalgamated Society of Carpenters and Joiners 
in Great Britain and Ireland, which ended in a 
dispute with the employers and the two. respective 
unions. It a — probable that the result of this 
delegation will a working agreement on the part of 
the unions in America and Britain whereby each will 
help the other in any labour crisis. Employers in the 
long run will have less to fear from this cordial under- 
standing than from labour feuds, in which one union is 
pitted against the other; for then the em loyer must 
suffer, although no party to the dispute. It is well to 
reduce the causes of +, disputes to,a minimum, 
and then appeal to conciliation for the rest. 


The Amalgamated Engineers’ Journal states that 
the aggregate membership of the union had reached 
101,146—the increase since the last report being 690. 
There can be little doubt that the political suc- 
cesses at the last General Election have given an 
impetus to the trade-union movement. There was 
again a slight decrease of unemployed members on 





| donation benefit, while those on sick benefit remained 


stationary. The chart of employment shows that the 
number of unemployed has nearly dwindled down 
to 2000, as compared with over 3000, the lowest point 
reached last year. The present’ position compares 
favourably with the last ten years’ average propor- 
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tions. It is notified that a univeral eight-hour day, 
or forty-eight hours i 
in all the Royal Dockyards ; but there is a suggestion 
that the arrangement of the hours per day could have 
been better allotted ; how, we are not informed. It 
is further notified that the London County Council, 
which spends in —s alone 40,000/. a year, has 
had before it a proposal to establish a municipal 
printing works, the work to be done by municipal 
employés. Another pro is to establish a mini- 
mum wage for municipal employés of 30s. per 
week ; the latter suggestion comes from the Padding- 
ton Borough Council. The ‘‘ Editorial Notes” dis- 
cuss the proceedings of the recent Co-Operative Con- 
gress, and commend the proposal of the President 
to amalgamate the whole of the societies into one huge 
concern as a ‘‘ National Union,” and that one-half of 
all the dividends declared on profits shall be utilised 
as a propagandist fund for the further development of 
the movement. There are also technical notes on the 
launch of the Cunard steamer Lusitania, mechanics 
and drawing, the internal-combustion engine, and 
other matters. On the whole, the Journal keeps up 
its reputation as a workers’ journal especially for the 
engineering trades. 





The Ironworkers’ Journal is almost wholly occupied 
with a general report of the proceedings at the usual 
Triennial Conference, held in Liverpool recently. At 
these triennial conferences the general policy is fixed, 
and the officers are appointed. On this occasion all 
the officers were elected unanimously, the delegates 
showing by speeches and votes that the members were 
well satisfied with the conduct and work of those whom 
they selected to serve in office. This unanimity must 
be very gratifying to men who have served so long 
and so well. The chief reason why the work of the 
association goes on so —r is because almost 
all of the disputes are settled by the sliding-scales 
arranged by the North of England Conciliation and 
Arbitration Board and by the Midland Wages Board. 
Strikes and lock-outs were frequent, and often bois- 
terous, if not actually riotous, before this system 
was adopted, and sometimes the military were called 
out to suppress disorder. Now there are ful 
negotiations, and a two-monthly settlement of the 
wages to be paid on the basis of net prices of sell- 
ingiron. The work of the association is therefore sim- 
plified and minimised ; and the best of it is that the 
employers co-operate and work well with the associa- 
tion. In no other branch of trade is there such harmony 
as in the iron and steel trades; and the added years 
of experience only confirm both parties in their sincere 
regard for this mutual system of dealing with labour 
disputes. The last ascertainment of the net selling 
prices of iron and steel, as scheduled, shows that the 
net price was 6/. 93. 1.30d. per ton. This gave an 
advance of 3d. per ton on puddling, and 2} per. cent. 
advance on all other forge and mill wages. This shows 
that though there is not a boom in the iron and steel 
trades, there is no slump. The outlook is fairly en- 
couraging in most departments, for the use of finished 
material is increasing, especially in the engineering, 
shipbuilding, and constructive branches of the iron and 
steel trades, and these branches represent a vast pro- 

rtion of the total number consuming materials. But 
in the lesser branches there is also a large demand, 
and it seems likely to last for a considerable time, 
unless adverse circumstances arise to disturb trade. 





The report of the National Union of Boot and Shoe 
Operatives states that the improved state of trade was 
well maintained in the month, and the members are 
congratulated upon the fact that employment is better 
than for many years past, in most centres. Still, there 
are many hands out of employment, and this falls heavily 
upon the older membets. ‘‘ Youth and machinery are 
putting the matured worker upon the scrap-heap,” it 
is said. This is a sad state of things to contemplate, 
but there seems to be no practical remedy at hand. 
It is suggested that employers and employed should 
agree mutually to discuss the conditions and circum- 
stances that surround the boot and shoe industry, with 
a view of wry, b= the best practical way those that 
are prejudicial. e increase in the number of work. 
people employed was only fractional, but the: in- 
crease in wa, paid was material. In any case, 
the position is much better than for a long time 
past. A few disputes were reported in the month. 
At Stafford there was a sto e of work, but 
matters were settled by the officials of the union. 
At Edinburgh there was trouble at a co-operative 
establishment, the matter being left in the hands of 
a city councillor to settle. In the East End of London 
a firm sought to evade the conciliation agreement by 
getting their work done out of doors, presumably on the 
sweating system. Negotiations failed, and the men 
were put on strike-pay. Several attempts at different 

laces were made to reduce , but most of the 
Bisputes were mutually arranged after some trouble. 
It is said that the non-union workers were at one 
with the unionists in resisting those attempts to reduce 
wages. It is pointed out that if all been mem- 


r week, has come into operation. 





bers of the union, all would have been paid alike; and ' 
probably the dispute would not have arisen. As the, 


union and the employers now generally negotiate all 
terms and conditions of wages and employment, the 
union is better and stronger. 





The report of the Cotton-Spinners’ Association for 
June shows that the full membership increased by 80 
in the month, and for the year past by 591. The 
average weekly number of members unemployed and 
on the funds was 4 4 per cent.—a slight decrease, as 
compared with the previous month, but a slight in- 
crease over the same month a year ago. The figures 
show steady employment all over the area covered by 
the returns. The piecers on the funds were only 75 
and three half-timers. It is complained that quite 4000 

iecers are not in the union, and yet get all its benefits. 

he united membership at date was 16,410; previous 
moath, 16,381; same month a year ago, 14,742—an 
increase in the year of 1668. The officials dealt with 
35 cases of dispute in the month, all of which appear 
to have been settled. There were 32 accident cases, 
five of which had to be placed under special treatment. 
There were also 32 compensation claims sent in to 
employers; last month, 29; same month a year ago, 22; 
the total since the Act came into operation was 1474. 
There was a financial gain of 1474/. in the month. 
No dispute seems to have arisen as regards the com- 
pensation claims. 





The Durham Miners’ Monthly Circwar gives a very 
fair but conde: report of the seventeenth Inter- 
national Con , together with some notes as to 
the history of such congresses. There were 117 dele- 
gates, representing 1,460,200 men; Britain sent 85 

elegates, representing 708,200 men ; Germany 15, re- 
postes 18,200 ; America two, representing 365,000, 

rance, Belgium, and Austria were also represented. 
It would ap that these congresses are having a 
beneficial effect on the Continent of Europe, for the 
men appear to be leaning less upon State interference, 
and relying more upon their own organisations. 


A grave responsibility rests upon the North-Eastern 
section of the Amalgamated Society of Railway Ser- 
vants in rejecting the terms agreed upon by the 
representatives of the union in conference with the 
representatives of the North-Eastern Company. The 
conferences extended over ten weeks, many of them 
being prolonged far into the night. The mere fact 
that these negotiation§ were carried on so sedulously 
shows the age desire on both sides to arrive at a 
fair solution of the difficulties. The men’s repre- 
sentatives strongly urged the members of the union 
specially affected to accept the terms agreed upon, 
but the rejection was carried by a majority of 25 per 
cent. The executive have the power to deal with the 
case thus :—(1) To order the men to accept the com- 
pany’s terms ; (2) to enforce, or strive to enforce, the 
original demands ; (3) to invite the company to enter 
into fresh negotiations ; (4) to offer arbitration; and 
(5) to resolve upon a general strike to enforce the 
demands. It is said that the last extremity is not 
likely to be resorted to, It will require pluck and 
prudence to deal with the matter in the face of a 25 
per cent. majority in favour of rejecting the terms 
and concessions offered to the men, with the entire 
approval of their own delegates. It remains to be 
seen whether the executive will act with the same 
firmness as the éngineers’ executive did at the time of 
the Glasgow strike. Subsequent events show that the 
action of the Amalgamated Society of Engineers was 
regarded as wise, even by the Glasgow branches, for 
they sent in their own general secretary as member 
for one of the Glasgow divisions, after threatening to 
oppose him. 

It is to be feared that some of the Labour leaders 
in Parliament, and out of it, do not understand the 
gravity of the situation as regards local taxation—ex- 

diture and administration. Last week one of the 
bour Members for a Lancashire division said that 
he did not complain of the amount of local taxation, 
but of the mode of its expenditure. The Member for 
Woolwich, and ex-Mayor of Poplar, said that he for 
one was not disposed to cut down the comforts of the 
pauper in spite of the attacks made upon him. But the 
complaints referred to were not so much with regard 
to the expenditure upon actual poor-law relief, as the 
extravagant expenditure incurred by the administra- 
tion of that relief, by the guardians and officials. 
The revelations at the Poplar inquiry show not only 
extravagance, but apparently something worse. In the 
rer parishes expenditure is the main thing to be 
ooked after, the officials will look after the revenue. 





As the quarterly meetings of the iron trades take 
place this week, no report is possible at date of 
writing ; but on the eve of those gatherings business 
is reported to be quiet. The outlook is regarded by 
some favourably, by others as doubtful ; but at this 
season of the year there is usually a decrease in 





activity even in heey times. The quietude is general 
in the Midlands, and about the same in Lancashire ; 
but finished material is being freely used up. 


The Northumberland miners had an advance of 
3? per cent. awarded to them on Saturday last by the 
Coal Conciliation Board ; this makes a total of 214 per 
cent. above the 1879 basis. Improved trade in this 
country and the French strike in the previous quarter 
are mentioned as primary causes of the advance. 








A wages dispute at the Dunlop Rubber Company’s 
works at Aston, Birmingham, led about 100 of the 
men to strike, and a mass meeting of the operatives 
approved their action. The men asked for an advance 
of a penny per hour generally. The management 
offered to concede the advance to certain sections, but 
refused to grant it to the machine and case rubber 
workers ; hence the strike. 





The Army Clothing men have still another grievance 
—the three days’ annual leave has been withdrawn 
after existing for nearly twenty years. The union of 
the employés condemn the action as being contrary to 
the fair wages’ resolution of 1893. 





Several hundred operatives engaged in a branch of 
the prosperous woollen and worsted industries in the 
Colne Valley district of the West Riding of Yorkshire 
came out on etrike at the end of last week for an 
advance in wages from 2ls. to 25s. per week. The 
operatives have, it is said, the support of the textile 
workers in their attitude and action. 





The Board of Trade have appointed Mr. G. R. 
Askwith, under the Conciliation Act, to inquire into 
the dispute in the linen trade as to wages in Buchin, 
Forfarshire. Three mills and factories are closed, and 
about 1400 workers are affected. 





The Mayor of Chatham complains to the Lords of 
the Admiralty that the dockyards are not used for 
building new vessels of war. It is stated that 2500 
— have been discharged within the last twelve 
months. 





It has been found that a wood used in shuttle- 
making is poisonous, and several workers have of late 
been suffering from the absorption of such poison. It 
is, it appears, a new wood, only introduced for the 
purpose of shuttle-making a few months ago. 





In West Norfolk men are said to be so scarce that 
women and boys are employed in the fields, hay- 
making. If this be so, the agricultural labourers are 
having a fairly good time. 





The large Government order, for Windsor and smok- 
ing chairs, received at High Wycombe, Bucks, has 
— an impetus to the trade of the town, after a long 

epression iu the chair-making trade, which town is 
the centre of this industry. The orderis split up into 
four sections, and given to four firms. 





The ‘‘ Commercial Hand-Book of Canada” tells how 
it is that Great Britain suffers in trade in comparison 
with other countries: she has not a single commercial 
agent in the Dominion. America has 180 commercial 
agents; Germany, 16; France, 15; and Brazil, 
Greece, Norway, and Sweden are all represented by 
such agents. Manufacturers are urged to meet local 
requirements, instead of trying to impose goods un- 
suited to the country. 





Lonnon County Counci, Tramwayrs.—At last the 
committee of the London County Council have come to 
a reasonable decision in connection with the South 
London Tramway Company’s undertakings, which extends 
for 5? miles from Vauxhall through Clapham and Brixton 
to Camberwell Green and West Norwood. This under- 
taking became purchasable by the Council in 1903; but 
satisfactory arrangements could not be made by the 
London unty Council with the Lambeth Borough 
Council regarding street-widening to suit the conduit 
system of electric tramway, and the opportunity for 
purchasing the line lapsed. The company, however, 
made an amicable arrangement with the Lambeth 
Borough Council, and —_ t Parliamentary power to 
electrify the line and extend the lease, but the London 
County neil op their scheme, and it was lost. 
The London County Council have now arranged for a 
less expensive street-widening scheme, and propose to 
construct 4 miles of the line on the overhead system and 
about 1? miles on the conduit system. The total cost of 
acquisition and electrification will be about 274,430/., 
including expenditure for cars, &c. To this there falls 
to be added the cost of street-widening, amounting to 
63,0002., of which one-third will be paid by the Borough 
Council; but this latter contribution is not to ex 
25,1677. The company is to be bought out at a sum to 
be fixed by a mutually-appointed arbitrator. 
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CANADIAN RAILWAY DEVELOPMENT. _ | Portage and Midland Railway pes, ote A is building @] REINFORCED CONCRETE AND FIRE 


WE shall probably excite some surprise when we 
state that the length of railway either recently com- 
pleted, nearly completed, or in course of construction 
or projection in Canada now amounts to about 647 
miles. The new lines may be divided into four groups 
—viz., those of the Canadian Pacific Railway, those of 
the Canadian Northern Railway, those of the Grand 
Trunk Pacific Railway, and those of the J. J. Hill 
interest. The first line of the Canadian Pacific Rail- 
way route extends from Sheho, the present terminus 
of the Yorkton branch, to Saskatoon, 185 miles. The 
second line is one from Strassburg to meet the Sheho 
and Saskatoon extension, and represents a length of 75 
miles. The third line is one from Saskatoon west to 
Daysland, where it meets aspur of 53 miles, running 
out from Wetaskiwin, about 250 miles in length. A 
fourth line is from Tuxford, north of Moose Jaw, north- 
west to the Elbow of the Saskatchewan, on the way to 
meet a new Canadian Pacific section coming east from 
Lacombe, and already built out to Stettler; the total 
length of this line will be about 270 miles, and the por- 
tion to the Elbow will be built this summer; when com- 
pleted the line will afford almost a direct route to Ed- 
monton. A fifth line is one from Sheho to Prince Albert, 
another continuation of the Yorkton line, and about 
200 miles in length. A sixth line is one from Swift 
Current north-west to a point on the proposed Lacombe 
and Moose Jaw section, about 200 miles long. A 
seventh is a cut-off from the Sault line to some point 
on the Arcola and Regina branch, so that a 40-mile 
‘* jog” from Moose Jaw back to Regina may be saved 
to passengers going up into the Saskatoon and Prince 
Albert district. We have not included this line in 
our enumeration, as it is virtually an alternative 
route. 

As regards the Canadian Northern group of lines, 
the main line of that company is already completed 
between Winnipeg and Edmonton, a distance of 827 
miles, and between Winnipeg and Port Arthur, 439 
miles. The Canadian Northern Railway from Dauphin 
to Prince Albert, 320 miles, is already sufficiently com- 


pleted to be running to Melford, 302 miles, and through | Qo, 


‘ trains to Prince Albert have also been commenced. A 
section from Edmonton North-West to Morinville, about 
40 miles, has been commenced ; it is the beginning of 
a line which will ultimately go through to the coast. 
The Canadian Northern Railway has recently con- 
nected its line to Hartney with Virden, on the 
Canadian Pacific Railway, giving that point a double 
service east and south. The connection has involved 
the construction of about 40 miles of line. A fifth 
Canadian Northern Railway line extends from the 
Swan, on the Prince Albert branch, to connect 
eventually with the main line at a point a few miles 
east of Battleford ; this line will be 375 miles in length. 
An existing line to Prince Albert is to be continued 
150 miles, so as to connect with the Canadian Northern 
Railway a few miles east of Battleford. A Canadian 
Northern Railway line has been laid out from Erwood, 
on the Prince Albert branch, to Pas Mission, better 
known as the ‘‘ Pas,” on the Cedar ; this will be the 
most northerly piece of line in Canada, and it is 
expected that it will ultimately be extended to 
Hudson Bay ; the distance from Erwood to the Pas 
is sbout 100 miles. A charter has been obtained for a 
line running from Prince Albert to Battleford and 
Edmonton, on the south side of the Saskatchewan ; 
it is believed that the Canadian Pacific Railway is 
backing up this line, which will be about 375 miles 
in length. A short line now running to Rossburn 
is to be continued 100 miles, to connect with the main 
line at Kamsack. A 12-mile spur will connect the 
Canadian Northern main line with Saskatoon, on the 
Prince Albert branch. A line running from Portage 
la Prairie to Delta (Lake Manitoba) is to be continued 
110 miles on the west side of Lake Manitoba, so as to 
connect with the Canadian Northern line at Dauphin. 
Aline from Winnipeg to Oak Point, on the east side 
of Lake Manitoba, is to be continued 200 miles north, 
crossing the lake at. the Narrows, and connecting 
with the Canadian Northern line at Dauphin. . The 
Canadian Northern Railway has expressed a desire to 
build a line from Morris across to the Port Arthur 
section of its main line, provided the Provincial 
Government will build a bridge across the Red River 
at Morris; the length of the new line will be about 
100 miles. 

The Grand Trunk Pacific group of lines comprises, 
of course, the main line from Winnipeg to Edmonton. 
This forms the Prairie section of the new Trans-Con- 
tinental line, and will be 900 miles in length ; it is also 
proposed to build a branch from Saskatoon, through 
which the main line is expected to run, to Calgary ; 
this branch will be about 400 miles in extent. Regina 
is to be connected with the main line in the Touch- 
wood Hills district; the length of this connecting 
link will be about 100 miles. It is also pro to 
build a line, 500 miles in length, from{Prince Albert to 
Calgary, crossing the main line at Battleford. 

The J. J. Hill interest is pushing on a line, 100 
miles in length, from Boissevain to Brandon. The 


line from the boundary north to Portage la Prairie 
through Morden ; this is also a J. J. Hill line, although 
it is not being constructed in the name of the eminent 
railway magnate. The length of the line isabout 100 
miles. It is stated that within a territory roughly 
bounded by Winnipeg, Prince Albert, Edmonton, 
Lethbridge, and Regina, nearly 5000 miles of new 
railway will be completed before the winter ; but the 
estimate appears to be rather a vague one. ———— 
that it is substantially realised, the outlay involv 
may be taken at 100,000,000 dols. A Bill to incorporate 
the Grand Trunk Pacific Branch Lines Company is 
believed to have reached its final shape in the Cana- 
dian Parliament. It authorises the construction of 
lines aggregating 5000 miles, all subsidiary to the 
trunk line of the new National Trans-Continental 
Railway.. One provision added to the measure is that, 
to preserve the right to build any branch, its construc- 
tion must be begun within two years and completed 
within five years. These branch lines will, therefore, 
add another 5000 miles to the Canadian railway 
network before the close of 1911. 





Nortu-Eastern Raitway.—Commencing with July 1, 
the executive staff of the locomotive department of the 
North-Eastern Railway was reorganised. District loco- 
motive superintendents will be stationed at York and 
Gateshead only. Mr. A. C. Stamer, the present district 
locomotive superintendent at York, will shortly remove 
to Gateshead to become chief assistant to the assistant 
ree pete. 6 in gpm ocd Mr. at gery 
recently appoin to the general managership of the 
Motropoliten District’ Railway. The position of divi- 
sional locomotive superintendent of the southern division 
will be filled by the transfer to York of Mr. J. H. Smeddle, 
the present district locomotive superintendent at Dar- 
lington, while Mr. C. Baister, of Gateshead, will act as 
divisional locomotive superintendent of the northern 
division. 

SreeL-HARDENING ExHi1BITION AT VIENNA.—The Aus- 
stellung fiir die Hiirtetechnik, arranged by the Depart- 
ment for Trade Promotion of the Austrian Ministry of 
mmerce, was opened at Vienna on May 1, and closed 
last-week, the period for which the Exhibition had been 
planned having been extended, owing to the interest 
which the display created. The Exhibition was open 
every day from 10 till 6, on Sundays from 8 till 12. 
tures in tempering were deliv in the evening wv 
authorities on steel-hardening: O. Béhler, Walla, K. 
Poech, Schmidthammer, J. Heckel, Hans Juptner 
von Jonstorff, Posendeiner, Huber, Kick, and others ; 
and courses of practical demonstrations and instruction 
were given to parties of forty or fifty by the experts of 
two notable firms: K. Burian, of Messrs. Béhler and Co.; 
and A. Turner, of Messrs. Schoeller and Co. The course 
lasted one week, with several hours’ lessons daily. To 
these demonstrations only men interested in the heat 
treatment of steel, and of some practical experience, were 
admitted, and application had to be made in writing. 
There was no charge for the instruction, however, nor 
was there any payment for admission to the Exhibition. 
Most of the exhibitors were Austrian firms; German 
firms were also represented. A descriptive account of 
the machines and apparatus exhibited, and of the tests to 
which they were submitted, is to be published in the 
course of this year. The Exhibition, with its practical 
instruction, is a characteristic sign of the ways in which 
modern technics advance. 

American Nava Expenpiture.—The remarkable fact 
is now established that the expenditure of the United 
States last year upon the American navy was larger than 
at any previous period in the national history since 1865, 
which saw the end of the Civil War. In 1865 the 
Americans expended 122,617,434 dols. upon their navy ; 
last year their — in the same direction were 
117,559,308 dols. n 1800 the American navy cost 
3,448,716 dols. ; in 1810, 1,654,244 dols. ; in 1820, 4,483,890 
dols. ; in 1830, 3,239,429 dols.; in 1840, 6,113,897 dols. ; 
in 1850, 7,904,725 dols.: in 1860,. 11,514,650 dols., and in 
1870, 21,780,230dols. The great object at which American 
public men aimed, after the Civil War, was to pay off the 
war debt ; and in 1880 the cost of the United States 
navy had been reduced to 13,536,985 dols. Even in 1890, 
the corresponding cost did not exceed 22,096,000 dols., 
but in 1895, it had been carried to 28,797,796 dols. The 
yearly expenditure of the last decade has been as follows:— 


Year. Expenditure. 
Dols. 
1896 27,147,732 
1897 34,561,546 
1898 58,823,104 
1899 942,985 
1900 55,953,078 
1901 506, 7! 
1902 oe - os ee oe mh 67,803,128 
1903 be od es . es 7" 82,618,034 
1904 és “x ~~ re 7 os 102,956,102 
1905 117,550,308 


The increase in the «xpenditure cf 1898 and 1899 is 
readily explained, as they were the years of the brief war 
with Spain. The outcome of that conflict created new 
ambitions in the American heart. The old humdrum 
aay inaugurated by Washington, and continued by 
efferson, was utterly discarded, and American platform 
oratory never wearied of enforcing the importance of the 
United States taking their proper position in the world 
and exerting American influence upon internati 








! politics. 





PROTECTION. 


Among the rules recently drawn up by a special com- 
mittee of the American National Fire- Protection Associa- 
tion, those relating to reinforced concrete are of special 
interest at the present time, the material having shown 
such good results in the San Francisco fire. The rules apply 
to buildin The concrete used must be what is known 
asa “wet” mixture, and the cement entering into its com- 
position must be of a high grade. When tested neat, after 
one day in air, it must develop a tensile strength of at 
least 300 lb. per square inch, and after one day in air and 
six in water, the tensile strength must be at least 
500 lb. per square inch. After one day in air and 
twenty-seven in water, the tensile strength must reach 
600 lb, per square inch. The broken stone used must be 
clean and must pass through a ring # in. in diameter. All 
the steel used isto have an ultimate tensile strength of 
from 54,000 to 64,000 lb. per square inch, with an elastic 
limit of not less than 32,000 lb. per square inch, the 
minimum elongation to be not lest than 20 per cent. in 
8in. Reinforced concrete is to be designed according to 
the following assumption and requirements :—1. It shall 
be assumed that a load four times as great as the total 
working load (ordinary dead loads plus ordinary live loads) 
produces a stress in the steel equal to the elastic limit, and 
a stress in the concrete equal to 2000 lb. per square inch. 
2. The adhesion between the concrete and the steel shall 
be sufficient to make the two materials act together, the 
unit value of the adhesion being at least equal to the 
unit shearing strength of the concrete. 3. The modulus 
of elasticity of the concrete at 2000 1b. per square inch 
to be taken as being equal to one-eighteenth of thé tensile 
strength of the steel. 4. The steel must take all the 
tensile stress. 5. The stress-strain curve of concrete 
in compression, when the stress in the extreme fibre is 
2000 1b. per square inch, may be assumed either asa straight 
line ; as a parabola with itsaxis vertical and its vertex on 
the neutral axis of the girder, or slab; or as an 
empirical curve with an area one-quarter greater than if it 
were a straight line, and having its centre of gravity at 
the same height as that of the parabolic area previously 
assumed. 6. The assumption belonging to the common 
theory of flexure (where not modified by any of the fore- 
going) shall apply. The shearing strength of concrete 
shall be assumed to be 100 lb. per square inch ; and all 
beams must be reinforced against shearing stress along 
the plane of the junction of the rib and the flange; and 
where reinforced concrete ey carry reinforced con- 
crete beams, the portion of the floor slab acting as a 


. | flange to the girder must be strengthened with bars near 


the top at right angles to the girder, so that local leads 
may be transmitted direct to the girder, and not through 
the beams. Concrete under direct compression must 
not be compressed more than 350 lb. per square inch 
under the working load, and reinforced compression 
members are to be designed on the assumption that 
this stress acts simultaneously with one of 6000 Ib. 
~ square inchin the steel. e ribs of all girders and 
loor slabs must be monolithic, In ‘the determina- 
tion of bending moments, for uniformly distributing the 
loads, these may be taken at not less than 0.1 W.L., and 
in the case of square floor plates, which are reinforced in 
both directions, it may be 0.05 W.L. When the safe 
limit of adhesion between the concrete and the steel 
is exceeded, provision must be made for itive bond. 
In the case of columns, the ratio of len to least side 
must not exceed 12 to 1, and the reinforcing rods must be 
tied together at intervals of not more than the least side or 
the diameter of the column. The minimum thickness of 
concrete surrounding reinforcing members 2} in., or less, 
in diameter shall be 1 in., and for heavier members the 
minimum thickness of protecting concrete shall be four 
diameters, but more than 4 in. protecting thickness need 
not be employed for bars — p than 1 in. in diameter ; 
provided that all columns and girders have at least 1 in. 
of material on all exposed surfaces over and above that 
required for structural purposes. All beams and floor- 
slabs shall have at least ? in. of surplus material for fire- 
resisting pu , which must not be reckoned as increas- 
ing the total thickness of the protecting concrete, as 
before specified. 





Gemmuan, Syngenenes. EnTerpPrRisk.—The German Over- 
sea Electrica mpany pro} to increase its capital 
from 1,800,000/. to 3,600,000... ‘The company is olen to 
acquire the stock of the Valparaiso and Monte Video 
tramways, and it is also about to erect a power plant of 
100,000 horse-power at Buencs Ayres. 





THe German Navy.—The German Admiralty has 
ordered the construction of a new turbine cruiser. An 
ironclad is to be laid down at Wilhelmshaven, and a 
similar vessel is to be commenced at Kiel. Each of these 
ironclads is to have a displacement of 18,000 tons, and 
is to steam at the rate of 19} knots. They are to be 
ready for service in the summer of 1909. 





Natal Grapuite.—On page 868 of our issue of June 29 
we gave an account of the deposits of graphite in the 
Ingeli Mountains on the Cape and Natal borders. The 
notice stated that it was estimated that there were two 
million tons of saleable -— in the deposits. This 
estimate was formed on the strength of preliminary and 
hurried surveys. A detailed exploration is now bei 
made on be of the Natal Graphite and Mi 
Mines, Limited, and until the report has been received 
the former estimate can only be regarded as tentative. 
For the sake of the engineering industry it is to be hoped 
that it will be confirmed, but for the present the company 
prefer not to endorse it. 
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VERTICAL BORING AND TURNING MILL. 
CONSTRUCTED BY THE DEUTSCHE NILES-WERKZEUGMASCHINEN FABRIK OBER-SCHONEWEIDE, NEAR BERLIN. 
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Tue illustration on this page shows one of the heavy 
ween Meee turning mills which have been fitted in the 
aval 7 ge, Works of Messrs. William 

Co., Limited, at Dalmuir; but the 


new 
Beardmore an 
20-brake-horse-power Vickers constant-speed motor, 
by which it is driven, is not included in the engrav- 


ing. The principal dimensions of the tool, which was 
constructed by the Deutsche Niles-Werkzeugmaschi- 
nen Fabrik Ober-Schéneweide, near Berlin, are as 
follow :— 
Full diameter of work... 11 ft. 6 in. 
Greatest depth of work - es 
Face-plate diameter ... i Dict & 
Maximum and minimum 
speeds of face-plate 15.45 to 0.4 
feet per sec. 
Number of speeds of face-plate Br 
Spindle bearing de ae 15} in. 
orizontal, vertical, and 
angular feeds ick ... 0.0189 in. to 0.8075 in, 


The housings, which are of massive box form, are 
The bed proper is 


joined at the top by a wide girder. 
cast in one piece. The tool bars are octagonal in section, 
held in adjustable capped bearings, will swing to any 
angle, are perfectly counterweighted in all positions, 
and have convenient adjustment by rack and pinion, 


and feeds at all angles. The counterweight is half the 


weight of one bar, acts at all angles, does not interfere 
with the moving of the saddle, has no overhead 
brackets to interfere with cranes, and does not pull 
the swing and endanger the wo:kman. 

The tool-holders are solid steel forgings, held in the 
bars by steel shanks and keys, will hold in any posi- 
tion, and are easily removable for the insertion of 
cutter-bars or any special tools. 

The table is driven by internal spur gearing, giving 
a powerful and steady drive. The annular table bear- 
ing runs in an oil bath. The long spindle has a large 
upper bearing adjustable to take up the wear; its 
lower end runs in a cylindrical bearing. By raisin 
the latter from a convenient position at the front o 
the machine, the annular bearing can be relieved of 
load at high speeds. 

* The two heads are entirely independent as to 





amount and direction of feed. Each is provided with 
ten changes for feed derived from positive gearing. 
The cross-rail is adjustable by power. 





MEASUREMENT OF FRICTION IN 
GAS-ENGINES. 
By A. H. Burnanp. 


THE general methods in practice for ascertaining 
the work lost in friction by prime-movers leave much 
to be desired on the score of accuracy, and of a really 
satisfactory statement of the laws which govern fric- 
tion. One ay. accepted view is that for a constant 
number of revolutions per minute the friction horse- 
— may be taken as nearly constant at all loads, 

ut a comparison of various steam-engine tests will 
show that, at any rate, the variation, if not very great, 
shows an increase at the higher loads. In all cases 
the value of the friction horse-power is obtained by 
deducting the brake horse-power from the indicated 
horse-power ; and although this is the only method 
possible under test conditions, it is open to the objec- 
tion that either,.or both, of these values, from which 
it is derived, may not be absolutely accurate. 

As regards the relation between the frictional] losses 
of an engine at various revolutions per minute, very 
little ioicometion is available, nor does any experi- 
menter appear to have considered the matter of suffi- 
cient interest to investigate. It is possible in the case 
of the steam-engine to obtain some sidelight on the 

uestion by an examination of the tests carried out by 
the Steam-Engine Research Committee (Proceedings of 
the Institution of Mechanical Engineers, 1905), where 
trials were made at from 50 to 250 revolutions per 
minute under pro; ive loads. If from these the fric- 
tion horse-power is plotted on a base of revolutions, it 
will be found that in all cases the friction increases with 
the load, and very considerably with the revolutions per 
minute; but, in view of the fact that the trials were 
not for power p , it is only natural to expect 
some discrepancies in the plotted quantities, and there- 
fore ~~ attempt to formulate a law connecting them 
would be of little value. With respect to frictional 


information from which any idea of the influence of 
speed on frictional loss is deducible; but one point 
which is striking is that for uniform speed the friction 
appears to be much more constant than in steam- 
engines. In engines governed by entirely ‘‘cutting out” 
the gas the reason for this may easily be found. B 
taking ‘‘ bottom loop,” or light spring, diagrams, bot 
after an explosion and after a ‘‘ cut-out,” it will be 
found that the back-pressure line in the latter is con- 
siderably higher than in the former, while the suction- 
line is also lower, thus making the diagram of nega- 
tive work considerably greater for a cut-out than a 
working stroke. As the cutting out occurs proportion- 
ally to the load, the losses due to it are greatest at light 
loads, when the engine friction is lowest, and are least 
at the highest load, when the friction is greatest, thus 
more or less compensating each other. 

In considering the friction of a gas-engine, there 
are two kinds to be taken into account—that of 
piston and journals, &c., and that due to the admis- 
sion and expulsion of the air aad gases; the latter 
being measurable from the light spring diagrams men- 
tioned above. As both require the expenditure of 
power to overcome them, their combined value is what 
is usually understood as gas-engine friction ; but for 
analytical purposes it is convenient to be able to sepa- 
rate them, so that any defect in the design, either 
of ports and valves or mechanical elements, may be 
revealed. 

In a series of experiments made by the author,' in 
the mechanical laboratory of Hartley University 
College, on an Otto type of gas-engine, with a cy- 
linder of 6}4 in. diameter and a stroke of 15 in., 
running at 200 revolutions per minute, the friction 
horse - power, as measured by the indicator, was 
approximately 2, the positive area only of the dia- 
gram being measured. On taking a series of bottom 
loop diagrams, the mean back pressure—suction and 
exhaust—was 3.8 lb. per square inch for an impulse 
cycle, and 5.3 lb. for a ‘‘cut-out.” With eighty idle 
and twenty working cycles | ag minute this represented 
18,600 and 3340 foot-pounds of work per minute re- 
spectively, or a total of 21,940 foot-pounds = 0.665 








losses in gas-engines, there appears to be no published 





horse-power. This neglects a slight loss occurring 
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through compression and re-expansion of air only, 
during theidle cycles. The area of the bottom loop 
diagram for a given engine is a function of the engine 
speed, as may easily be shown by taking diagrams at 
various 8 8. 

It is known that the mechanical efficiency of a gas- 
engine rarely exceeds 80 per cent., especially in small 
sizes ; and considering the constructional simplicity of 
these engines, the friction seems very high, unless due 
allowance is made for the work lost as above. The 
particular mene experimented upon could develop 
from 7.5 to 8 brake horse-power ; and with the latter 
figure and a friction horse-power of 2, the mechanical 
efficiency is 80 per cent., while taking the friction as 
2 -— 0.665, or 1.33, its value is raised to 86 per cent. 

With a view to ascertaining what losses occurred 
through piston friction, the piston was disconnected 
and the pull necessary to keep it moving measured. 
This was found to be 13 lb., although an initial pull 
of 40 lb. was required to overcome the friction of 
repose. Assuming no increase at the working velocity 
of piston, the work lost would be, Stroke x 2 x revolu- 
tions per minute x 13, or 6500 foot-pounds, or very 
nearly 0.2 horse-power. The fiy-wheel, which was 
specially heavy for electric-light work, and weighed 
approximately a ton, probably caused considerable loss 
at the crank-shaft journals, but some difficulties pre- 
vented the measurement of this. he presence of 
such a heavy wheel suggested, however, a method by 
which the influence of the engine’s s upon its 
total friction might be ascertained with a degree of 
accuracy not offered by any other means, and to this 
end the fly-wheel was carefully measured and its 
kinetic — calculated. The average speed of the 
engine was taken during three minutes, and at a given 
instant the gas was shut off and the revolution-counter 
thrown into gear. Readings were then taken either at 
10 or 15 seconds intervals (the latter was found most 
reliable and satisfactory), and the results tabulated 
and plotted on squared paper. An equation was 
found of the form R = Nt —aé + cé*, connecting 
the revolutions made after shutting off gas (R) with 


_ the revolutions per minute at the moment of shutting 


off (N) and the time in minutes after shutting off (¢). 
The values of a and c, and also N, were obtained by 
simultaneous equations with values taken at one, two. 
and three minutes. As a check on the accuracy of 
the formula, the intermediate values were calculated 
from it, These are given in Table I., column III,, the 
greatest discrepancies being in the first and the last 
observations. In the first. some error might be 
anticipated from the speed of the engine and from not 
reading the counter at the exact instant, while in 
the last the engine was dragging over the final com- 
pression stroke previous to reversing its direction of 
rotation. The value of a was 42.5, and of c,3; but 
these amounts did not necessarily remain constant in 
other trials, although the differénce was not great. 
Although the value of N was averaged at 208.16 revo- 
lutions per minute before shutting off, its value by 
formula was 206.5, a difference which may be accounted 
for by the fact that the engine was running light, and 
that its speed just before an explosion would be less 
than just after one, the shutting off being effected 
during the cuts-out. 

If the formula is differentiated with respect to time, 


we obtain B as N — 2at + 3c??, or the rate of revo- 


lutions per minute at any instant. Values for this are 
tabulated in Column IV. In Fig. 1 the results of 
Column II. and Column IV. are plotted on a time- 
base. It is interesting to notice that the curve of the 
former is analagous to the path of a projectile dis- 


charged at an angle of elevation whose tangent is - ze 


The nature of its equation shows this: a being half 
the retardation in revolutions per minute, while c is a 
constant due to the fact that the negative work in 
drawing in and expelling the air varies as a function 
of the speed, as previously mentioned. 

If we successively differentiate with respect to time, 
RR 
dé 
us the rate of change of the revolutions per minute at 
any instant of time. 

lf, now, we consider the changes of speed, we see 
that they are due to the yielding up of the kinetic 
energy of the fly-wheel in overcoming the frictional re- 
sistance of the engine. It only remains, therefore, to 
determine the rate at which the fly-wheel is giving 
up its energy and connect it with the corresponding 
revolutions per minute of the engine to know just how 
much energy is required per revolution at varying 
speeds. The kinetic energy E of a fly-wheel may be 
expressed as E = N*?k, where N = revolutions per 
minute, and k= a constant. The value of k& for this 
fly-wheel is very nearly 2, and is taken at this. 

If, now, we differentiate E with respect to N, we 


obtain s = 2kN, or, in other words, the kinetic 


we obtain = — 2a + 6ct, a value which gives 


energy changes 2% times faster than the revolutions 





per minute. It was found above that the rate of 
change of the revolutions per minute was —- 2a + 6ct 
(the minus sign showing that the revolutions per 
minute are decreasing), and therefore the kinetic 
energy will change at the rate of 2 k(-2a + 6ct?), or, 
substituting numerical values, —- 340 + 72¢. 

This expression is represented by the straight line in 
Fig. 1, sloping from 340, where ¢ = 0, to 106, where 
t=3}. Taking the curve representing the revolutions 
per minute, with its corresponding values, on the same 
ordinates, of rate of change of kinetic energy, a new 
curve can be plotted (Fig. 2), in which revolutions per 
minute form the abscisse, and the energy equivalent 
the ordinates. This represents graphically the friction 
loss per revolution at various rates of speed, and it 
only remains now to find an expression connecting the 
two. Various methods may be employed for this pur- 
pose, one of the simplest being to plot the logarithms 
of friction energy and revolutions per minute as co- 
ordinates, and determine whether they lie in a straight 
line, and, if so, the slope of the line. For this parti- 
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cular case it was found that the relation could be 
expressed as follows :— 
Ey = 18.33 R?-551 , 
or from the logarithmic relation 
Log Er = n log. R + log. 18.33, 
where 
: Ey = foot-pounds energy lost. 
R = revolutions per minute. 
n = 0.551 (the slope of the line). _ 
18.33 = a constant depending on engine. 

It is interesting to notice that this relation shows 
that the friction is cpgeseney proportional to the 
square root of the revo utions per minute, or, in other 
words, the ./velocity of the rubbing surfaces, a point 
which has already boon shown by experimenters on 
the friction of lubricated surfaces. 

Taking the expression above, E, = 18.33 R®* and 


multiplying by — B » we have 
aa 
Le, Oe: Se R).551 
F.H.P 





as the relation between friction horse-power and 
revolutions per minute, the curve of which is also 
plotted in Fig. 2. It will be noticed that the part of 
this from 150 revolutions per minute upwards approxi- 
mates closely to a straight line, so that experiments 
made at about these speeds only would lead to the im- 
pression that the friction horse-power was directly 
proportional to the revolutions per minute; and in some 
previous experiments made by the author, by taking 
the indicated horse-power at from 180 to 230 revolu- 
tions per minute, light, this appeared to be the case, 





The equation to the data obtained, however, took the 
form of F H P = a R — OC, which was clearly impos- 
sible, as when a R = C the F H P = 0, thus showing 
the futility of generalising from insufficient data. 

In examining the results of this method of — 
mining frictional losses it is unnecessary to say t 
the absolute accuracy will a on correctly obtain- 
ing the kinetic energy of the fly-wheel, but the general 
law is unaffected by it, and in some cases the latter is 
of greater value than the former. Its application to 
steam-engines presents difficulties not existing in 
the gas-engine. Thus, for instance, with an engine 
equipped with electric ignition, the interruption of 
the circuit at the instant the counter is put into gear 
will ensure that no further impulse is received by the 
engine, and that its retardation is due to friction only ; 
but in a steam-engine, shutting off the steam is not 
sufficient, as that remaining in the valve-chest and 
clearance will still do work against the retarding action 
of friction. With a compound condensing engine the 
case is worse, as the period during which energy is 
received is considerably prolonged, owing to the steam 
in the receivers and vacuum in the condenser. The 
indicator is most suitable for the steam-engine, for, 
owing to lower pressures, lighter ee may be used, 
and a higher degree of accuracy obtained than in gas- 
engine diagrams, where with springs of 200 Ib. or 
300. Ib. per inch, even the thickness of the boundary 
line may cause considerable error. 

In Fig. 3 two curves are plotted from trials B B and 
DD in the work of the Steam-Engine Research Com- 
mittee. The loading is up to 32 indicated horse-power 
in one case and 15 in the other, showing in the di 
that friction does increase with load. In themselves 
the curves exhibit similar characteristics to that of 
the gas-engine in Fig. 2. 


TABLE I.— Experiment on Gas-Engine Coming to Rest from 
Mean Observed Speed = 208.16 Revolutions per Minute. 
Engine Light (no Belts on). 


I, IL. II, | IV. 





Revolutions by | 


. ; Rate, 
Revolutions by | Ogiculation from Revolutions per 


Time. | 





Observation. Formula. Minute. 
Seconds 
0 0 0 206.5 
15 | 47 | 49 185.81 
30 | 92 9 | 166.95 
45 | 131 132 | 147.91 
60 } 167 167 180.5 
75 197 197.5 | 114.31 
90 | 223 224.2 | 99.25 
105 247 | 247.3 | 85.31 
120 267 | 7 72.6 
185 283.5 283.6 60.81 
150 297.5 297.5 | 60.25 
165 309 | 308.8 89.81 
180 318 | $18 $2.5 
195 $23.5 | | 25.25 


While no novelty is claimed for the method of esti- 
mating friction by re tion curves, the author is 
not aware of any previous attempts to use it for 
measurement of gas-engine friction. Some means of 

uating the lost power to the revolutions per minute 
of prime-movers are valuable in many cases, and par- 
ticularly in the case of progressive trials of steamships, 
where the revolutions per minute, of course, vary. 
Indicated horse-power alone is of very little use for 
determining the real efficiency of screw-propellers 
under these conditions. It has seemed to the author 
that if some general law could be obtained for one type 
of engine to express its friction relative to its revolu- 
tions per minute, it might be applied successfully 
either to gas or steam engines, and some further 
experiments now in progress seem to confirm this view. 
Many cases will bend - suggest themselves where such 
knowledge would prove of great practical value, quite 
apart from any scientific interest attaching to it. 





Tue AsHrorp (Kent) AGRICULTURAL SHOw.—At the 
above show, held on July 4, the first prize of 5/., and the 
second prize—silver medal—for oil-engines, with sets of 
barn machinery, were awarded to Messrs. Blackstone 
and Co., Limited, of Stamford. 


Tron MInerats IN Francg.—The imports of iron 
minerals into France in the first five months of this year 
amounted to 838,471 tons, as compared with 828,061 tons 
in the corresponding period of 1905, and 640,786 tons in 
the corresponding iod of 1904. German minerals 
figured in these to for 616,373 tons, 635,336 tons, and 
450,901 tons respectively; and a minerals for 
163,448 tons, 135,974 tons, and 150, tons respectively. 





Tue Frencn Navy.—The expenditure proposed to 
be made upon the French navy in 1907 amounts to 
12,737,775., or 265,502. less than the amount actuall 
voted for 1906. The amount P to be expended 
upon new construction in French Government establish- 
ments this year is 2,356,142/. The corresponding amount 
proposed to be — upon new construction by 
private firms is 1,760,000/. 
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THE BOILER EXPLOSION AT LONGRIDGE 
GAS-WORKS. 


A FORMAL investigation has been held by the Board of 
Trade with regard to the fatal boiler explosion that 
occurred at the gas-works, Longridge, near Preston, on 
September 28 last., The inquiry was held at the Town 
Hall, Preston, the Commissioners being Mr. Frederick 
Sims Williams, L.L.B., ister-at-law, who presided, and 
Mr. G. Fullerton Bell, engineer. Mr. G. C. Vaux 

sgomeet for the Board of Trade, Mr. H. Wilzon (Messrs. 
olden, Whelan, and Wilson, caster) represen 
Mr. H. W. Lancaster, manager of the Longridge Gas 
Works, and Mr. H. Bennett Green, engineer, appeared 
-on his own behalf. The gas company was represented 
by Mr. Ashcroft. 

In opening the case, Mr. Vaux said that the boiler which 
exploded was purchased as a second-hand tank at Black- 
burn, and was supplied to the pay ape as Gas Company 
in or about 1899. It was set up in the works in 1900, and 
formed part of the plant for making sulphate of ammonia. 
This boiler was the evaporator. It was constructed of 
iron in the form of a plain cylinder, 7 ft. 8 in. long and 
4ft. 10in. in diameter. The original furnace from end to 
end had been removed, and the opening at the back end 
plated over. The front end was entirely renewed. The 
manhole on the top of the boiler had been plated over. 
There was an iron door, 18 in. in diameter, riveted to the 
top of the shell. The inlet pipe, 2in. in diameter, for the 
ammonia liquor was connected to a plate on the top of 
the boiler, the internal i of the pipe being carried 
down on oe 10 > of the aotton of the ee = 
was the liquor supply pipe. ere was another pi in. 
in diameter (closed by a screw-plug), which seniel through 
the top plates, and which was used for introducing lime 
into the liquor to assist in freeing the ammonia. About 
5 ft. 6 in. from the back end of the boiler, on the top of 
the shell, there was a small casting for connection with 
the pipe which conveyed the vapour from the boiler to 
the saturator, and there was a similar casting which 
formed the convection for the blow-out valve at the back 
end of the boiler. About 9 in. from the front end of the 
boiler, on the top, was fitted a wrought-iron pipe, ? in. in 
diameter, which appeared to have been fitted with a 
screwed plug; but whether that was fitted originally, he 
could not tell. The object of this pipe apparently was to 
act as a tell-tale to indicate any excessive pressure in the 
boiler, With the top end open, and with any excessive 
steam in the boiler, the liquor would be forced through 
the pipe, and fall on the top of the boiler, thus calling 
the attention of the man who was in charge. Near the 
front end of the boiler was a hole 1 in. in diameter, 
closed by a screwed plug, which was used for page a 
dipper to ascertain the depth of liquor in the boiler. 
These were all the mountings. The furnace of the boiler 
was 4 ft. Gin. long by 1 ft. 6in. broad. ke was u 
for fuel. The plant was set up by Mr. Herbert Bennett 
Green, who was the consulting engineer for the gas com- 
pany at that time, and the plant was used only occasion- 
ally. The ammonia liquor, which was collected in a tank, 
was allowed to run by gravitation into the boiler, an 
when enough had been run in, the furnace was lighted and 
kept burning until the temperature had reached boiling 
point, and the vapour given off was into the 
sulphuric acid in the saturator. When nearly all the 
ammonia had been evaporated, the residue was run out to 
waste by a drain-pipe at the back end of the boiler. From 
the time the boiler was erected, in 1900, to some time in 
1902, the whole plant appeared to have been looked after 
by a man named Samuel Smith, who was a practical gas- 
maker. It was his practice to leave the tell-tale pi 
open at the top when the evaporator was at work. 
When the work ceased it was the custom of Mr. Smith to 
screw a plug into the opening of the pipe, with the object 
of keeping the boiler from corroding. Mr. Smith left 
the works in 1902. It seems that at that time the plug 
was screwed into this pipe, and it was not apparently 
again removed. Mr. Green’s connection with the works 
ceased some time in 1902. He(Mr. Vaux) did not quite 
know who worked the plant between 1902 and January, 
1904; he thought it was worked by a handy-man in the 
employ of the gas company. In January, 1904, Mr. H. 
W. Lancaster was appointed manager and secretary to 
the company, and apparently concluded that the outlet 
pipe for the vapour was not large enough, and in 
cember, 1904, he made a report to the directors gene- 
rally as to the condition of the plant; and some time 
later the plant was overhauled, but nothing seems to 
have been done at that time. But in May, 1905, an 
inspector appointed under the Alkali Acts, 1881, visited 
the works, and pointed out certain necessary alterations 
in the arrangements for dealing with the waste gases, 
which at that time were discharged into the furnace. The 
company then called in plumbers, and a purifier and con- 
denser for waste gases were provided, but nothing ap- 
peared to have been done to the boiler, and, so far as he was 
aware, the arrangements of the boiler and the saturator 
ae not ee with. A few se before _ ex- 
plosion occurred a pipe next to the liquor-supply pi 
was put in by Mr. | paler to supply the lime to the 
liquor. On the afternoon of September 27 Mr. Lan 
caster saw that the evaporator was cha , and ordered 
the stoker, named Bamber, to light the furnace. Be- 
tween 11.30 p.m. and midnight Mr. Lancaster inspected 
the plant, and noticed steam escaping from the plug- 
hole used for testing the —_ of the liquor. He dis- 
covered that the screw of the plug had become loose, 
and he removed it, and scre in a new plug with 
his fingers. He then went to bed, leaving instructions 
with the stoker, Horton, to call him when the contents 
of the saturator boiled. At 6 a.m. on September 28, 


when Bamber relieved the stoker, the contents had not | be 
boiled. Mr. Lancaster visited the plant about 9 a.m. | 





to see how matters stood. He noticed that the oross- 
seam of the front end of the boiler was leaking, and 
he at once told the stoker to draw the fire and open 
the waste-valve at the end of the boiler. The stoker 
ay weer to draw the fire, and the explosion occurred. 

he front end-plate of the boiler was blown out and 
over some buildings into a garden beyond. The boiler 
itself was forced backwards through a stone wall an 
projected into a field, and the house in which the plant 
stood was damaged. William Bamber, the stoker, and 
John Ormrod, a local plumber, were blown into the gas- 


ted | holder and instantly killed. Mr. Lancaster was severely 


scalded, and had his left arm broken. 

Evidence was then given by various witnesses, at the 
conclusion of which Mr. Green, the consulting engineer 
to the gas company at the time the evaporator was in- 
stalled, addressing the Commissioners, said his evidence 
hinged on the question of the safety pipe, and his con- 
tention was that, when the liquor overflowed on to the 
hot plate below, the pungent smell and the constant 
attendance of the man who never left it for 10 to 15 
minutes at a time was sufficient to ensure the safe working 
of the plant, because the man’s instructions were that if 
the safety pipe did overflow, he had immediately to draw 
the fire. He considered the tell-tale pipe was adequate 
as a safety valve and premareannes. He protested 
against calling the vessel a steam boiler ; it was a still. 

ere had been too much use of the word boiler in the 
course of the inquiry. They were never classed as steam 
boilers, nor looked upon as such dangerous vessels as 
steam boilers. 

Mr. Ashcroft said it had been proved by competent 
people that a proper plant was laid down, and the com- 
pany were not to blame. They took care before they 
engaged Mr. Lancaster to enquire as to his it experi- 
ence, and he had m ed a similar plant at Carnforth. 

Mr. Wilson, on behalf of the manager, said Mr. Lan- 
caster was not an engineer, and did not come in that 
capacity. He came as a competent manager to work a 
plant similar to what he had been used to, and as such 
manager he took the plant over and did his best with it. 
He thought Mr. Lancaster took every precaution he 
could, and he spared himself no trouble and no pains on 
the night preceding the explosion. He sat up to one 
o’clock because he made up his mind he would not go 
to bed until the contents of the boiler did steam. He 
also -— instructions to be called early. As regarded 
the tell-tale pipe, it seemed pretty plain it was not the 
pipe Green put in, as they had heard from the man 

right that morning. The gas company ought to have 
told him that it wasa tell-tale pipe; at the same time it 
was only fair to point out that the gas company had h 
a series of managers since Mr. Green left, and he sup- 
posed they left that question more or less toeach manager 
as he came. As to the responsibility of the gas company, 


sed | they were certainly responsible in law for any acts of 


their managers as long as he was acting in the scope of 
his employment. 

Mr. Vaux said it was a very important inquiry, because 
it illustrated the absolute necessity for the most careful 
management of all or any vessels which were worked 
under steam-pressure at all. That fact was emphasised 
when they heard Mr. Green, who was a gas engineer, 
telling them that those vessels were never classed as 
steam boilers, and they were not looked upon as dan- 
gerous vessels, like steam boilers, with the result such as 
they had heard of ; he thought anything they could do to 
dispel such an idea was to the public advantage. 

In giving the judgment of the Commissioners Mr. Sims 
Williams said the total cost of the boiler was 26/. 10s. 
It was purchased from Mr. Perkins, of Blackburn, 
who obtained it from a Thomas Potter, of the same 
town. Mr. Potter having died, the name of the maker 
and the age of the boiler did not appearinevidence. The 
workmanship of the boiler was indifferent, and there were 
no means of examining the inside of the boiler. After 
Smith left, the ammonia plant was not much used, but 
was rather ag Mr. Lancaster had had practically 
to do everything in connection with the gas works at 
a salary of only 30s. a week. Alluding to the tell-tale 
pipe, it seemed quite clear from the appearance of the 
screwed plug that it had remained screwed in there 
from the time Smith left, in November, 1902. The 
manager did not know there were defects in the 
boiler, and in all probability the vapour-pipe had 
been gradually closing up with crystals. The boiler ap- 
parently had not been inspected by the officials of any 
society, and it did not appear that it was insured. No 
thorough examination was made by a competent person, 
and any such examination seemed to have been considered 
unnecessary by the directors of the gas company. The 
Commissioners considered the cause of the explosion was 
the choking of the vapour-pipe with sulphate of ammonia, 
at the bend of the pipe, and the tell-tale pipe being ren- 
dered inoperative by having a plug screwed in, and being 
corroded at its outerend. As there was, in consequence, 
no outlet for the vapour, excessive pressure took place, re- 
sulting in the failure of the unstayed flat front end of the 
boiler. The boiler was not fitted with proper and suffi- 
cient mountings. The tell-tale pipe, as a tell-tale pipe, 


- | was efficient when unplugged, but, as a safety-valve, it 


was not large enough in diameter to prevent a rapid 
accumulation of pressure, even if it had mn a 1-in. 
instead of a §-in. pipe. There was also the danger 
of the internal part being broken off, which, in fact 
happened. There ought also to have been a pres- 
sure - gauge of some kind. It was idle to attempt 
to differentiate this boiler, in which steam was in fact 

merated, from steam-boilers; and great harm would 

done if boilers forming part of the plant for the 
manufacture of sulphate of ammonia were allowed to 
by unqualified persons, although such boilers 
were supposed to be efficient without the necessary 








mountings and sufficient internal stays. They thought 
that was a matter of considerable importance, and that 
it should be erally known. The proper method of 
working the boiler and the sulphate plant was not ex- 
plained to Mr. Lancaster before he was entrusted with 
their charge, in or about January, 1904. They could not, 
however, exonerate Mr. Lancaster from blame for the 


d|explosion. He undertook the management of the hoiler, 


for which he was not qualified, in addition to the many 
duties of manager and secretary of the company, for 
which he was well qualified, and apparently had given 
every satisfaction. e was not, however, an engineer. 
He never contemplated any danger from over-pressure in 
the boiler, bat allowed the tell-tale pipe toremain plugged 
up. He did not know, and did not inquire, what it was 
for. When he ascertained that the pipe did not extend 
into the internal part of the boiler, his curiosity ended. 
He never contemplated that the vapour-pipe might 
get choked up with crystals, and that an explosion 
might ensue; and although on the evening of the ex- 
plosion, he gave the stokers instructions to call him if 
all went well, he gave them no instructions what to do 
if anything went wrong: for example, if the vapour 
soon to flow into the saturator, or if the tempera- 
ture of the liquor ceased to rise. Neither he nor the 
stokers contemplated any danger. But he worked well 
and hard, according to his lights. He did not spare 
himself in any way in working for the company. He 
faced the danger when it appeared, and was severely 
injured by the explosion. He had their complete 
ae og but they could not hold him free from 
blame for the explosion. During the time Mr. Green 
was under the company the management of the boiler 
was entrusted by the gas company to competent per- 
sons. After he left, and after Smith left, they ithe 
Commissioners) did not think the management of the 
boiler was entrusted to competent persons. The explo- 
sion was not caused by the conduct of Mr, Green, but he 
should not have fixed up the boiler in its then condition 
without stays at the front end, without a manhole, and 
without mountings other than the tell-tale pipe, even if 
it were 1 in, in diameter when fixed. The Commissioners 
thought the gas company were clearly liable in law 
for the —_- of any of their servants acting within 
the scope of their employ.. They thought the company 
failed to take any proper measures to assure themselves 
that the boiler was worked under safe conditions after 
Mr. Green and Mr. Smith left. The boiler itself was in- 
efficient with the tell-tale pipe plugged up and corroded, 
and the internal end broken off. The company failed to 
have any periodical inspection of the boiler or its con- 


ad | nections, and it appeared that the 1-in. tell-tale pipe, as 


originally fitted by Mr. Green, disappeared, and a ?-in. 
pipe was substituted in its place. hen, why, and by 
whom it did not appear. Fora long time the plant was 
left to look after itself, and it was conceded that Mr. 
Lancaster, who was really manager and secretary of the 
company, did not understand the whole of the working 
of the boiler. In their (the Commissioners’) opinion, the 
company were guilty of negligence, and at fault, and had 
caused the expenses of the investigation. The order of 
the Court was that the company should pay to the 
solicitor of the Board of Trade the sum of 50/. in part 
payment of the costs of the investigation. 








Fire Tests witH Fioors.—In No. 106 of the British 
Fire Prevention Committee’s ‘‘ Red Books,” there are 
some interesting particulars of tests carried out on a 
floor of reinforced concrete made on the Coignet System, 
and erected by Edmond Coignet.. The area of the floor 
was 334 square feet, and it was divided into three equal 
reinforced concrete bays, supported by four reinforced 
concrete beams, the latter having a span of 15 ft., while 
the bays measured 15 ft. long by 7 ft. 5 in. centre to centre. 
The floor was 6 in. thick, and the depth of the beams 
below the floor was 12} in. The load applied was 280 lb. 
per square foot. The centres on which the floor was con- 
structed were struck after fourteen days, and the floor 
was allowed to dry for forty days. h of the inter- 
mediate concrete beams had two steel rods, each 14 in. in 
diameter by 16 ft. long, placed in the lower part, and two 
rods, each ,*, in. in diameter by 16 ft. long in the upper 
part, the spaces between the rods in the horizontal 
= being in each case 34 in. centre to centre. The 

istance between the rods vertically was 13} in. from 
centre to centre. Each rod was connected to the one 
above it by steel slings }in. in diameter. The outer 
beams had each only one set of rods and slings. The 
beams were connected together by g-in. diameter steel 
rods, placed 4 in. apart and connected to the upper rods 
of the beam construction by loops or ties. These rods 
were cambered so as to bring them to within an inch of 
the wood centering. Transversely on the top of these 
rods, others } in. in diameter were placed 4 in. apart, and 
connected to them by wires. Clinker-concrete was used, 
and the soffit of the floor was plastered with cement- 
mortar. The duration of the test was 180 minutes, and 
the temperature ranged between 1800 and 2200 deg. Fahr. 
Within one minute of lighting the gas, the plaster to the 
soffit began to fall, and continued to do so till the end of 
the test. After fifteen minutes, the floor began to deflect 
downwards, and continued to do so till the end of the 
test, when a maximum of 5.6 in. had been reached. 
When water was applied, the concrete on the soffit of the 
beams was washed off, the iron rods being exposed, The 
soffit of the floor was also washed away in two bays, and 
the longitudinal rods exposed. When the load was re- 
moved, it was found that the ep ood surface of the floor 
showed cracks in the direction of the beams, and diagonal 
cracks at the corners. The permanent set of the floor 
averaged 5,/, in. Neither fire, smoke, nor water passed 
through the floor. 
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THE WORLD’S RAIL PRODUCTION. 


Tue United States of America, with their 210,000 miles 
of railroad, are naturally the test rail consumers ; and 
their annual production of rails is now nearly as great as 
that of the rest of the whole world put together. During 
the nine years ending with 1878, when nearly all Ameri- 
can railroads were Se yes with iron rails, American 
consumption was 8,356,000 tons. In the nine years ending 
with 1904 the total American consumption of steel rails 
was 18,391,000 tons, or a clear 10,000,000 tons in excess of 
the. consumption of the first period. Of late years the 
weight of the rails laid down upon American railroads 
has considerably increased. Formerly this weight ranged 
from 55 lb. to 65 lb. per yard, while now this has almost 
been carried to 1001b per yard. In the 25 years between 
1870 and 1895 the consumption of rails in the United 
States is estimated at 58,000,000 tons, the demand being 
ever continually growing. 

The production of rails in Germany has been irregular ; 
between 1875 and 1896 little progress was made, the 
production having only increased in 1896 to 605,000 
tons, while in 1875 it stood at 582,000 tons. Since 
1896, however, German rail production has made con- 
siderable strides, having risen in 1903 to 1,080,000 tons, 
of which 378,000 tons were exported. The consumption 
of rails in Germany has considerably increased of late 
years. Up to 1890 (with the exception of 1875) German 
railways never absorbed more than 300,000 tons of rails in 
any one year. During the twelve years ending with 
1904 the annual consumption advan to 580,000 tons, 
and in some of these years it even stood at 760,000 tons. 
Ia the twelve years ending with 1904 German railways 
absorbed 6,958,000 tons of rails, while the correspondin 
— in the twelve years ending with 1886 h 
bgen only 3,452,000 toris. . 

French rail production has been confined within com- 
paratively narrow limits. The maximum output was 
recorded in 1883, viz , 410,000 tons; in 1893, the produc 
tion had declined to 229,000 tons. French railways 
have been obliged to have recourse to foreign supplies ; 
but the course of business has been irregular, and we 
may note the fact that French rails were exported in 
1902 to the extent of 63,000 tons. 

The production of Great Britain exhibited the most 
rapid progress between 1876 and 1882, the annual output 
having pa:sed from 406,000 tons in the first of these years 
to 1,255,000 tons in the latter. The exports of rails from 
Great Britain increased from 369, tons in 1876 to 
794,000 tons in 1882, showing the great increase of 115 _ 
cent. This increase was largely attributable to consider 
able exports to the United States. If we extend the 
comparison to the two septennial periods ending with 
1882 and 1903, we find that the home consumption was 
carried from 1,600,000 tons to 2,600,000 tons; while 
the exports declined from 3,600,000 tons to 3,500,000 
tons. 


The annual rail production throughout the world is|h 


now estimated at 7,250,000 tons. In this aggregate 
American rails figure for 3,500,000 tons; British rails 
for 1,000,000 tons; German rails for 1,000,000 tons; 
Belgian rails for 350,000 tons; Russian rails for 500,000 
tons; and French rails 300,000 tons.. The odd 600,000 
tons are made in Canada, Italy, Spain, Japan, China, 
Austria, &c. Even now it is by no means certain 
that the maximum output has been attained, as many 


countries are still developing their means of pro-| Sh 


duction. During 14 years ending with 1904 the United 
States trebled their rail output. The rail production of 
Germany was also doubled in the same period ; but this 
did not prevent Canada, a Japan, Austria, &c., 
from making rapid progress in the same direction. The 
greatest consumption of rails ap likely to be now 
witnessed in Canada, British India, Australasia and 
Africa. Russia has by no means completed her railway 
network ; she has a territory double that of the United 
States, and her population exceeds that of the United 
States by some 70 per cent. But the political and econo- 
mic condition of the Czar’s empire is just now by no 
means calculated to encou fresh Russian railway en- 
terprise. China will probably be a large consumer, and 
possibly also an important producer of rails, as the 
Chinese authorities are giving considerable attention to 
the work of railway establishment. The same may be 
said of Japan. 








CAPE GOVERNMENT RAILWAYS. 

Tue revenue of the Cape Government railways in 1905 
showed a falling off of 2.34 per cent. The capital en- 
titled toa full year’s interest stood last year at 29,047,230/., 
as compared with 26,799,366. in 1904. While there was, 
accordingly, a large capital calling for remuneration 
there was less profit realised. Passen receipts de- 
clined last year to 1,210,041/., as compared with 1,251,587/. 
in 1904, walle the receipts from | and minerals 
were 2,234,667/., as compared with 2,443,173. The 
year’s working would have been a good deal more dis- 
couraging than it actually was, had not a reduction of 
17.28 per cent. been effected in working age oe thanks 
to the loyal co-operation of the staff. The decrease in 
goods traffic occurred principally in imported articles, 
and it is satisfactory to note that considerable increases 
were established last year in connection with South 
African wire, wool, mohair, grain, flour, malt, and coal. 
The falling-off in the receipts from imported commo- 
dities is attributable by the general manager to previous 
excessive imports, and the inability of the population to 
live up to the extravagant standard which was de- 
veloped by the Jate war. The number of passengers 
carried declined last year to 20,611,384, ss com- 
pared with 21,778,516 in 1904, showing a decrease 
of 5.40 pereent. The decrease in first class was from 





9,871,800 to 9,031,376; in second-class, from 4,551,605 to 
4,308,730 ; and in third-class, from 7,355,111 to 7,271,278. 
The weight of is carried declined from 1,930,283 
tons in 1904 to 1,836,946 tons in 1905. The proportion of 
South African products increased 13} per cent. and the 
receipts reached 8s. 8}d. per train-mile, the highest 
amount attained since 1887 ; this satisfactory result was 
due to a careful curtailment of the train service. In con- 
nection with the economical working introduced last year, 
the management benefited from the use of heavier engines, 
improvements made in gradients, and the efforts of the 
staff to load trucks more fully. A considerable saving 
was also realised in compensation for loss of goods ; the 
outlay under this head last year being 12,429/., as com- 
pared with 38,476/. in 1904, and 69,073/. in 1903. On the 
other hand, a claim of 5000/. had to be met for personal 
compensation. Com tion for live stock amounted last 
year to 2338/., of which 12497. was for live stock killed while 
straying on the line, for the most part where it is unfenced ; 
the continued high rate of com tion for live stock 
and grass fires appears to demand careful investigation. 
The refreshment-rooms upon the Cape Government 
system are carried on at a loss; restrictions having been 
placed upon the sale of refreshments except os the 
time occupied by trains at stations, and this period forms 
such a small fraction of the day that the expenses for 
staff, rents, interest on stocks, &c., are out of all pro- 
portion to the businese done. During the past year 
weekly excursion trains were run to and from large 
centres of population at unusually low fares; the object 
was to increase the social amenities of both town and 
country, and to afford visitors to South Africa an oppor- 
tunity of seeing places of natural beauty or historical 
interest. Upon the whole, the excursion trains were run 
at a profit, and they were also much appreciated by the 
South African public. The advance made in the South 
African railway establishment is reflected in‘ the fact 
that last year the Cape Government system comprised 
2808 miles, as compared with 1894 miles in 1897. At the 
commencement of 1906, the Cape Government network 
bad been further increased to 2987 miles of completed 
line. It may be interesting to add that the — 
account had grown from 20,027,299/. in 1898 to 29,047, 230/. 
in 1905. The distance run by trains had advanced from 
8,905,378 miles to 9,327,039 miles; the weight of goods 
moved from 1,507,600 tons to 1,836,946 tons; and 
a of passengers carried from 10,013,432 to 
611,384. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 2rd inst., the trial trip of the s.s. 
Wheatsheaf was run, The vessel has been built by the 
Ailsa Shipbuilding Company, Limited, at their Ayr yard, 
to the order of Messrs. Spillers and Bakers, Limited, of 
Cardiff, and is specially adapted for the requirements of 
the latter’s extensive flour trade. The machinery, which 
as been constructed by Messrs. Muir and Houston, 
Limited, worked satisfactorily, and the mean s 
attained over the measured mile at Skelmorlie was fully 
104 knots. The superintendence of the vessel an 
machinery has been in the hands of Messrs. Edward Hall 
and Thomas A. Reed, of Cardiff. 


On Thursday, the 5th inst., the handsome steel screw- 
steamer Stegelborg had her trial trip in Hartlepool Bay. 
e has been built by Messrs. William Gray and Co., 
Limited, of West Hartlepool, for Mr. C. K. Hansen, of 
Copenhagen. The vessel takes Lloyd’s highest class, and 


her principal dimensions are :—Length over all, 290 ft.; 





On Friday, the 6th inst., Messrs. D, Craggs and Sons, 
Limited, launched from their Tees Dockyard, Middles- 
brough, a fine steel teamer, 362 ft. 6 in. long by 
49 ft. Yin. beam by 25 ft. 10 in. depth. This vessel is 
nates bees to the os the Hungarian Levant Steam- 
ship Company, of Budapest, under special survéy, to 
take the highest class under Lloyd’s three-deck rule—one 
deck laid having poop, bridge, and forecastle. A special 
feature of this vessel’s construction is the arrangement of 
clear holds, the deck being supported upon girders and 
wide-spaced mast-pillars placed well clear of hatch sides. 
The construction of bull and machinery has been carried 
out under the superintendence of Mr. Walter Milne. The 
machinery will fitted by the North-Eastern Marine 
poe gegen J Company, Limited, of Wallsend-on-Tyne, 
and the engines will Tate cylinders 234 in., 39in., and 
66 in. in diameter, with a stroke of 45 in., steam being 
supplied by three large single-ended boilers working at 
a pressure of 180 lb. As she left the ways the vessel 
was named the Kossuth. 


There was launched on Friday, the 6th inst., from the 
yard of Messrs. John Brown and Co., Limited, Clydebank, 
the Royal Indian Marine steamer Northbrook, which has 
been built to the order of the Secretary of State for 
India in Council for the service of the Government of 
India. The principal dimensions of the vessel are :— 
Length over all, 374 ft. 6 in.; length between perpen- 
diculars, 360 ft.; breadth, extreme, 52 ft. 24 in.; depth to 
main deck, 31 ft.; gross tonnage, 5430 tons ; speed fully 
loaded, 16 knots. ‘There are three complete laid decks— 
spar, main, and troop decks, with a boat deck above, and 
the orlop and platform decks below. The spar deck 
= boot Ores aed te < a and as > after 

t deck is arra or the use of passengers, the spar 
deck on both sides is suited for the exercising of troops. 
The captain’s and officers’ cabins and chart-house are on 
the boat deck forward, and above this is a flying bridge, 
with steering-house, shelters, &c. Arrangements are 
made for carrying on the spar deck six 4.7-in. quick-firing 

uns, on the boat deck four 3-pounder guns, and on the 

ridge deck two 3-pounder guns. The magazines for 
the ammunition for these guns are well below the water- 
line, in accordance with Admiralty precios. Through- 
out the vessel all the wood-work is of East Indian teak, 
no soft wood being used. The first-class dining-saloon is 
on the main deck forward, and seats sixty-two persons. 
Abaft of this is the first-class accommodation, with the 
necessary baths and lavatories, &c. Above the first-clsss 
dining-saloon’ is the music-room, while aft on the separ 
deck, with access from the main deck, is the smoking: 
room. The whole of the first-class state-rooms and public 
rooms are furnished and fitted up equal to those in the 
highest class passenger service. ‘The second-class accom- 
modation is on the main deck aft, with dining-saloon 
seating twenty-four persons, and all necessary baths and 
lavatories, and is equal in all respects to the very best 
second-class. Special spaces have been set apart on the 
troop deck aft for soldiers’ wives and families. with sepa- 
rate dining space, which will allow these every comfort 


d | and convenience. Just forward of this space is the troops’ 


a. which bas been fitted up with orey modern 
appliance. The troops will sleep in hammocks, hooks 
being provided for the full number carried. Altogether the 
vessel will, when completed, carry about 1100 persons 
of which number about 750 will be European troops and 
their officers, The propelling machinery consists of two 
sets of vertical triple-expansion engines, fitted in two 
separate water-tight compartments. The propellers are 
three-bladed, and have cast-steel bosses and bronze 


breadth, 39 ft.; and depth, 21 ft. 4 in. Triple-ex ion { blades. The boilers are of the cylindrical return-tube 


engines have been supplied from the Central Marine 
Engine Works of the builders, having cylinders 20 in., 
314 in., and 53 in. in diameter, with a piston stroke of 
36 in.; and there are two la steel boilers adapted 
for a working pressure of 160 lb. After the trials the 
vessel proceeded on her voyage to the Baltic. 





On Thursday, the 5th inst., the s.s. Antzus, built 
by Messrs. Ropner and Sons, Stockton-on-Tees, to the 
order of Messrs. J. Sunley and Co., London, on account 
of the y= ache ptm Steamship Company, Limited, 
made her official trial trip in the Tees Bay, when she 
averaged nearly 104 knots. The vessel is designed to 
carry about tons on Lloyd’s summer freeboard. 
She is fitted with triple-expansion engines by Messrs. 
Blair and Co., Limited, Stockton-on-Tees. The trial trip 
passed off in every way very satisfactorily. 


On Thursday, the 5th inst., Messrs. Harland and 
Wolff, Belfast, launched the fine steel screw-steamer 
Salamanca. This vessel has been built to the order of the 
Hamburg-America line for the South American trade. 
The new vessel, which is about 400 ft. long and 6000 
tons gross, will be specially fitted up for the La Plata 
trade, and in addition to her large cargo capacity will 
have accommodation for a large number of passengers. 








On Thursday, the 5th inst., there was launched from 
the yard of the Sunderland Shipbuilding oer. 
Limited, Sunderland, a steel screw-steamer, 365 ft. in 
length between perpendiculars, 50 ft. 6 in. broad, and 
29 ft. 6in. deep, her deadweight carrying capacity being 
7400 tons oy a light draught of water. The main 
engines are by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, and have cylinders 
26 in., 42 in., and 70 in. in diameter, with a 45-in. stroke, 
steam being —— by three extra large boilers working 
at a pressure of 180 lb. per square inch. The vessel has 
been built to the order of Messrs. W. H. Cockerline and 
Co., of Hull, and during construction has been inspected 
by Mr. Strong on behalf of the owners. On leaving the 
ways the steamer was named Republic. 


type, two double-ended and two single-ended, and are 
suitable for a working pressure of 180lb. A smaller 
boiler is also fitted for auxiliary purposes and use in port, 
and is also suitable for a working pressure of 180]b. All 
the work has been done under the supervision of Sir E. J, 
Reed, K.C.B., naval architect and engineer to the India 
Office, with Mr. F. F. Hill as resident overseer. 








Tur American Mais.—The length of railroad upon 
which the American mails were carried last year was 
200,965 miles and the amount paid for mail transporta- 
tion for the twelve months was 45,576,515 dols. Durin 
the 20 years ending with 1905 inclusive, the railroad mai 
service of the United States has moved on as follows :— 


Year. Railroad Annual Cost. 
Miles. ols. 
1886 .. ; ia oe 123,933 17,336,512 
1887 .. oa a 130,949 18,056,272 
1888 _ .. : . a 143,713 19,524,959 
1889 . a3 se 150,381 21,639,613 
1890. . ‘ ws 154,779 23,395,232 
1891 ‘ : <a 159,518 25,183,714 
1892 7 ie P 162,576 7,126,529 
1293. 166,952 28,910,195 
1864_—t«. oe 169,768 30,358, 190 
1895 .. a i 171,212 31,205,342 
1896. , ; 172,794 32,405,797 
1897 . nw F 178,475 33,876,521 
1898 . +e “es 174,771 34,703,847 
1899 .. ' ” 176,727 36,117,875 
1900 é , “> 179,982 37,793,982 
1901 .. as ‘ : 183,359 88,519,624 
1902 % 187,130 39,953,608 
1903 , 192,852 41,886,848 
1904... re - 196,907 44,695,610 
1905 o- oa 200,965 45,576,515 





American railroad mail-transportation has become more 
|costly during the 20 years. In 1886 it worked out at 
0.1045 dol. per mile per annum. In 1891 the average 
advanced to 0.1101 dol. per mile per annum ; in 1896 to 
| 0.1205 dol. per mile srs in 1901 to 0.1273 dol. 
per mile per annum. t year it had been brought down 
| to 0.1256 dol. per mile per annum. 
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THE LOCOMOTIVE “INVIOTA.’ 


On this page will be found an engraving of a very 
interesting engine which was connected with the early 
days of railway enterprise. This is the locomotive 
. “Invicta,” which has been presented by Sir David 
Salomons to the Corporation of Canterbury, and which 
has recently been set up close to the Dane John 
recreation ground in that city. It is probably not 
generally known that this engine hauled the first train 
on the Canterbury and Whitstable Railway, the 
opening of which took place in May, 1830, and it 
enables us to make a comparison between the engines 
of the present day and one that more than seventy 
years ago was doing useful work in the county of Kent. 
The “Tnvieta ” was first offered to the London County 
Council, but was declined on the und that its 
erection as a public monument would form an un- 
desirable precedent. We imagine that the City of 
Canterbury will not regret this decision of the London 
County Council, for all such examples of early enter- 

rise help to give to the rising generation an interest 
in the doings of patient workers who have gone before 
them. 


THE LAW OF MASTER AND SERVANT. 
Moore v. City of London Electric Lighting Company.— 








This case, which was heard by the Recorder at the Mayor's 
Court on June 18, involved the consideration of a a 
e 


question as to the liability of electrical undertakers. 
laintiff was a wireman employed by Messrs. Austin and 

., electrical engineers. n January 26 he was at work 
in the basement of St. George’s House, in the City, 
running a wooden casing for the wires of a tenant of the 
basement. ; 

There was a cast-iron connection-box of the defendant’s 
in the hasement which was joined toa cut-out box by a 
cable. The plaintiff wished to his casing under this 
cable, for which oe he raised it up. It was a live 
cable, carrying amperes. When it was raised, one 
end, which had been in the box, touched the corner 
of the box and made a short-circuit, with the result 
that there was an explosion and a burst of flame, 
causing the plaintiff to rather badly burned on the 
left forearm. He brought the present action to recover 
dam: In giving evidence the plaintiff said that he 
found that the wire was loose, showing that there was an 
improper connection. In his view the wire should have 
been cased. It was pointed out on behalf of the company 
that according to the ‘‘ general conditions to be complied 
with in fitting premises for electric light” (of the 
existence of which the plaintiff admitted he had know- 
ledge) it was provided that ‘‘in no case should a land- 
lord’s or tenant’s common main be tapped or interfered 
with before communicating with this company.” In 
summing up the Recorder pointed out that it was for the 
plaintiff to show that the defendants were under a duty 
to protect him. If the plaintiff was not bound to lay his 
mains near the cable, he was not entitled to recover, even 
if there was a duty on the part of the defendants to pro- 
tect the cable. That there was such a duty was clear 
from the evidence of a witness called by the defendants. 
The following questions were left to the jury :—1. Ought 
the plaintiff on finding a live cable in his way to have 
sent for the defendant’s servant’—Answer: Yes. 2. 
Could the plaintiff have completed his job without touch- 
ing the cable at all?—Answer: Yes. 3. Was the cable 
sufficiently protected ’—Answer: No. : 

Upon these findings the learned judge entered judg- 
ment for the defendants. 





AvucKtaND (N.Z.) Harsour Works.—Excellent pro- 
gress is being made with contracts undertaken by the 
Ferro-Concrete Company, of Australasia, for the Auck- 
land Harbour Sean. The first section of the railway 
wharf, costing 8616/., was completed last year ; the second 
section, for 43,450/., is now practically finished ; and a 
commencement is being made with the third and final 
section, which will be 600 ft. long, or as large as the sec- 
tions now completed. The average width of the wharf 
will be 240 ft. The workalready completed has occupied 
about fourteen months, and at present about eighty men 
are employed on the wharf. The structure is being 
erected to the east of the old wharf, which is being 
used for storing materials, and when the present contract 
is completed the old wharf will be taken away alto- 
gether. The equipment of the railway wharf will be 
thoroughly up-to-date, and will tend to the expeditious 
handling of all material passing over it. There will be a 
double line of rails ae ne each side of the wharf, 
or four lines in all. This will enable material to be hoisted 
from the ships direct into the railway wagons, if requi 
and vice versd. It is also proposed to erect two 30-ton port- 
able electric cranes, one on each side of the wharf. These 
will run on a 13-ft. road, independent of the railway lines. 
Five cargo sheds will be contracted on the — —_ 

ow! 


measuring 300 ft. by 60 ft. Vehicles will onl lowes 
on one side of the wharf—the esst ; and special | vision is 
made for vehicles to back up against the portion of 


the wharf on the western side. The breakwater in the 
centre of the wharf is also completed as far as the present 
structure . A-start has been made with work at the 
Calliope dock, and in six weeks everything will be in full 
swing. A number of piles have a made, an 
the cylinders for the sheer-legs are ng got ready. 
Some of the piles are as long as 57 ft., and provision is 
being made for the poe pile-driving. The sheer- 
legs will be capable of lifting 80 tons, and should provide 
for the wants of the port in this respect for some time to 
come, 
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CATALOGUES. 

WE have received booklets from the Stanley Electric 
Manufacturing Company, Pittsfield, Mass., descriptive 
of their arc-lamps, poo=y motors, and switches. 

A t variety of electric motor and trailer trucks for 

all c of service are built by the American Loco- 
motive Company, of New York, which firm have offices 
at 26, Victoria-street, Westminster, S.W. Drawings and 
specifications of many of these trucks are given in a 
catalogue we have received from the makers, and show in 
detail the forms of construction adopted. 
_ A new catalogue, just to hand, which has been recently 
issued nw ope Crompton and Co., Limited, Salisbury 
House, London-wall, London, E.C., contains a description 
of electrical instruments for continuous-current circuits. 
The instruments have been specially designed for com- 
mercial use, and all the mechanical parts have been made 
to gauge and are interchangeable. This firm have also 
sent us their abbreviated price-list of arc-lamps, dynamos, 
motors, &c. 

The Globe-Wernicke Company, Limited, 44, Holborn 
Viaduct, London, E.C., have sent us their catalogue of 
office and library furniture, which includes desks, chairs, 
elastic book-cases, filing cabinets, card-index cabinets, &c. 

We have received a leaflet from Messrs. Shand, Mason, 
and Co., 75, Upper Ground-street, Blackfriars-road, 
London, 8.E., descriptive of some of their fire-extinguish- 
ing apparatus as shown at the recent show of the Royal 
Agricultural Society at Derby. 

e have received from Messrs. Tough and Henderson, 
steam-tug owners, 66, Upper Ground-street, Blackfriars, 
S.E., a little book containing a great deal of useful in- 
formation with totowage on the Thames. Among 
other things contained are tables of distances from London 
to Oxford, and from London Bridge to the Mouse, the 
headway under bridges, towage-rates, &c. There is also a 
calendar giving the times of high-water at London Bridge 
from day to . 

Messrs. T. W. Lampton and Co., brokers for the sale 
and building of steamers and sailing ships, of 83, 
Gracechurch-street, E.C., have sent us a circular giving 
a list of the steamers they have in course of construc- 


tion, and also a list of second-hand steamers which they | P® 


have for sale. 

‘We have received from Messrs. Johnson and Philli 
Limited, Victoria Works, Charlton, S.O., Kent., a leaflet 
describing the Collins testing-brake. The brake has been 
designed with a view to supply an apparatus of simpler 
form than those generally adopted for taking brake tests 
of dynamos, engines, &c. 








Exrcrric TRACTION ON THE LANCASHIRE AND YORK- 
SHTRE Rattway.—Messrs. Dick, Kerr, and Co., of Ab- 
church Yard, Cannon-street, E.C., have just published a 
handsomely-printed and illustrated book treating gener- 
ally of the advantages of working suburban lines elcc- 
trically, but describing more particularly the electrification 
iverpool and Southport line, which work, it will 
be remembered, was carried out by Messrs. Dick, Kerr, and 
Co. In the old steam days there were thirty-six trains a 
day each way between Liverpool and Southport, making 
a train mileage of 1900 or so, but under electrical working 
seventy trains run daily in each direction, increasing the 
train mileage to 3500. The running time for the journey 
has also been reduced from fifty-four to thirty-seven 
minutes. The work of electrifying the section, including 
forty-seven miles of single track and a power and trans- 
mission plant of 12,000 horse-power, was completed in less 
than a year, and without any interference with the steam- 


d | working of the line. The book which we have mentioned 


contains very full particulars of the scheme, and numerous 
illustrations of the track, rolling-stock, power-plant, &c. 
The power is generated by three-phase 25-cycle Dick- 
Kerr alternators at 7500 volts, and is transformed and 
converted by rotary converters in the syb-stations to direct 





current at 600 to 650 volts, 


INDIAN Raltway WorkING Expenses.—The ratio of 
the working expenses to the traffic receipts upon twelve 
of the pelattoel iedion systems in the second half of last 
year came out as follows:—Assam Bengal Railway, 
81.28 per cent. ; Bengal and North-Western Railway, 
46.16 per cent. ; Bengal Dooars Railway, 49.31 per cent. ; 
Bengal and Nagpur Railway, 47.53 per cent.; East 
Indian Railway, 86,49 r cent.; Great Indian Penin- 
sula and Indian Midland Railway, 53.66 per cent. ; 
Nizam Guaran State Railway, 45.32 per cent. ; 
Madras Railway, 58.56 per cent. ; Rohilkund and 
Kumaon Railway, 42.64 per cent. ; South Behar Railway, 
45 per cent.; Southern Mahratta Railway, 62.54 per 
cent. ; and Southern Punjab Railway, 52 per cent. It 
will be observed that there is a very t range and 
diversity in the ratio. The average for the whole twelve 
systems came out at 46.86 per cent. The corresponding 
average in the corresponding half of 1904 was 45.77 per 
cent. Upon the whole, however, the position of Indian 
railway property would appear to be improving rather 
than otherwise ; the net revenue acquired in the second 
half of last year upon the twelve systems coming out at 
3,738,8882., as ——— with 3,535,1602. in the corre- 
—_ period of 1904. The 3,738,888/. representing 
the net revenue for the second half of last year was made 
up as follows :—Assam Bengal Railway, 23,663/. ; Bengal 
and North-Western Railway, 204,400/. ; Bengal Dooars 
Railway, 29,8287. ; Bengal and Nagpur Railway, 388,946/.; 
East Indian Railway, 1,602,201/. ; Great Indian Penin- 
sula and Indian Midland Railway, 860,638/.; Nizam 
Guaranteed State Railway, 124,314/.; Madras Railway, 
261,7862.; Rohilkund and Kumaon Railway, 37,5502. ; 
South Behar Railway, 10,006/.; Southern Mahratta Rail- 
way, 137,168/.; and Southern Punjab Railway, 58,3887. 





Et.iott-FisHER WRITING AND ADDING MACcHINE.— 
On page 592, vol. Ixviii., of ENGINEERING we descri 
and illustrated a book typewriter manufactured by the 
Elliott and Hatch Typewriter Company, 87, Grace- 
church-street, E.C. This machine was mtended pri- 
marily for typing direct into a ledger or day-book, al- 
though single sheets could be written on if desired, the 
r being supported on a flat surface, and not on a 
roller. Useful as this machine was found to be, a ver 
ingenious addition has recently been made to it whic 
greatly increases its value for certain purposes. As a type- 
writer the machine remains practically unaltered, and can, 
as before, be used as an ordinary billing machine; but 
beyond this it will, with its recent addition, now add up 
figures in any one column or in any series of columns. 
It will print the figures in the columns, and automatically 
total the ne wherever the column or columns may be 
located. If carbon copies are ane, these may also 
be taken at the same time that the printing is done on 
the paper, or on the ledger, and this without any 
operation after the paper is in place, beyond the finger- 
ing of the keys of an ordinary Elliott: Fisher machine. 
The extra mechanism whereby the adding is accom- 

lished can be fixed to the back of the ordinary Fisher- 

iott typewriter, and takes up very little room. It 
consists of two or more counters or registers, by means 
of which a like number of columns may be added. By 
placing two registers in ition, one may be used for 
totalling the amount of the individual bill, and the total 
may then be carried into the adjoining register, and the 
totals of the successive bills preserved in the second 
register. No extra keys are required to operate the 
figures which are to be added in the columns. The 
regular numeral keys will print without istering the 
sums for addition, when they are at either side of the 
column in which the additions are desired. The machines 
are at present made for adding dollars and cents, but 
they are also to be constructed to suit pounds, shillings, 
an jeer. They may be seen at work at the offices of 
' the iott-Fisher Company, 75, Cannon-street, E.C., 
| the company having removed their offices from Grace- 
| church-street, and slightly changed the name, 
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C, C are mutually inclined, and their holders C!, C! are insulat- | f tarting internal busti A cartridge cham 
ingly attached to slides J which slide on similarly inclined weds g = in which ain —, is let into and fined 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 
The number of views given in the Specification Drawings is stated 
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illustrated. 
Where inventions are communicated from abroad, the Names, 
k&e., of the Communicators are given in italics. 


Sa of Specifications be obtained at the Patent Office, Sale 
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ification is, in each case, given after abstract, unless the 
atent has been sealed, when the date of sealing is given. 
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the advertisement of the nce of a Complete Specification, 
give notice at the Patent O, f ition to the grant ofa 


7) 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 

ange. Ghegten and Shuttleworth, Limited, and 
R. Gamble, coln. Thrashing Machines. [3 Figs.) 
September 11, 1905.—This invention relates to the straw-shaking 
apparatus of thrashing machines. In straw-shaking apparatus 
according to this invention a shaker is constructed with a portion 
of its operative surface movable in relation to the main portion of 
the operative surface of the shaker, and the movable part is so 
mounted and provided with operating mechanism that when the 
main portion i in its lowest position the movable portion is in a 
arene to receive straw from the t of the main portion that is 

hind it, but when the main portion rises the movable part rises 
quicker and higher than the adjacent parts of the main portion, 
means being provided for preventing straw from falling between 











. ae Kc: - 


the main and movable portions of the operative surface. Each 
shaker-box has a lengthwise intermediate portion a of its opera- 
tive surface secured to a frame b, which is pivotally connected to 
the main frame c of the shaker-box and extends forwards under the 
main portion d of the operative surface of the shaker-box to form 
a lever, the forward end of which is connected bya link e to a 
stationary axle f so located that the up-and-down movement of 
the shaker-box causes the plane of the movable part a of the 
operative surface to coincide with that of the main portion d of 
the operative surface when the latter is in its lowest position, and 
the movable part to tilt forward in relation to the main portion 
as the latter rises. The movable part of the operative surface is 

rovided with upwardly projecting pins to engage the straw. 
USealed June 28, 1906.) 





ELECTRICAL APPARATUS. 


9607. G. C. Fricker, Westminster. Controlling 
Electric Switches. [4 Figs.) May 6, 1905.—This invention 
relates to an improved method of, and means for, controlling local 
electric switch or equivalent devices in an electric-current-dis- 
tributing system. According to the present invention, each of the 
local switch devices for controlling a transformer, meter, maxi- 
mum demand indicator, or other apparatus is operated by a 
switch-controlling device, which comprises an electro-magnetic 
device, such as an electro-magnet or solenoid, having an armature 
core arranged to act nst a spring or gravity, and the coils of 
which are of very high resistance, and connected across the 
distributing mains or conductors 4, 5 so as to be continuously 
excited by a very small shunt current therefrom, a normally 
wound-up clock train, and an escapement or detent 12 which is 
normally locked by the electromagnetic device. In order to 
cause the switch-controlling devices and switch devices through- 
out the whole distributing em to act, the electromotive force 


extending between the top and the base of the lamp, and also on 
each other, so as to guide the carbons and compel them to feed 
together in the known manner. According to nt inven- 
tion, however, while one member of the double slide is supported 
by one of the carbon-holders, the other member, together with 
the second carbon-holder, is su from the first by a suitable 
sti pivot, such as the pin-and-slot connection thereby 
conden Staghesd heteeclhy Sor the purpase of cbeang ast sage: 
car ly for the purpose of striking regu- 
lating the len of the arc. The positive carbon passes freely 
through holes in the roof 8 and floor 2 of the arc-chamber b, and 
is retracted from contact with the negative carbon to form the 


























arc by a striking device consisting of a pivoted and weighted 
cradle i controlled thermally by means of a conducting wire or 
strip j included in the lamp circuit. When no current passes, the 
cradle is tilted or turned on i k by the tension of the 
wire or strip, whereby the arc-striking flange or bracket, which 
is aney secured to the cradle, and through which the 
positive carbon passes, brings the point of the latter into contact 
with that of the negative carbon which rests on the stop a. Ifa 
current then through the ~~ the wire j heats and 
expands, and the cradle is constrained by the weight / to tilt in 
the opposite direction, thus separating the carbons and forming 
the arc. An adjustable stop on the cradle or the lamp-frame, 
such as m, serves to limit and regulate the length of the arc. 
(Sealed June 21, 1906.) 


2794. Siemens Brothers and Co., Limi London. 
Siemens-Schuckertwerke, G.m.b.H., Berlin, Germany.) Protect- 
| an Electric Circuits. [2 Figs.) February 5, 1906.—This 
invention relates to the protection of electric circuits from 
excessive voltages in the manner described in the Specification of 
British Patent No. 28,018, of 1904, by means of a main spark-gap, 
which in the specification referred to is connected directly across 
the circuit leads, in combination with an oscillating circuit and 
an auxiliary s rk gop whereby a discharge across the main 
spark-gap ma established under a given circuit voltage with 
an increased length of gap. The main spark-gap b is connected 
across the low-tension leads 72, which are inductively connected 





with the high-tension leads /! through the transformer ¢t. The 
as 
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auxiliary spark-gap / is connected in derivation with one of a 
pair of condensers.c, cl, connected in series across the high- 




















or pressure at the generating station is tarily di hed 
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to such a degree as will cause the electromagnetic device 1 in 
each of the switch-controlling devices to release the - 
ing ent or detent 12, and allow the esca) ent to slip one 
tooth. escapement spindle is fitted with means, as, for 
example, a cam, which at each ——— of the switch-controlling 
device will cause the operation of the movable portion of the corre- 
sponding switch device, such as a light rocking lever 17, carrying at 
one or each end a metal fork or bridge-piece 18 adapted to dip 
into or out of mercury — 19, whereby the meter or other local 
apparatus will be shunted, or putin or out of circuit, or whereby 
@ secondary or relay circuit may be established or broken. The 
momentary drop in pressure necessary to cause the operation of 
the switch devices may conveniently be produced by eres 
resistance in the exciting circuit of the generators, or in the field- 
magnet winding of the =e machines, or in the feeders them- 
selves. Or it may be ea by varying the steam supply to 
the engines used for driving the electric generators, or in many 
other equivalent ways. (Sealed June 21, 1906.) 
16,301. W. C. Johnson, Blackheath, and M. P. 
Old Chariton. Arc-Lamps. [6 Figs.) 
August 10, 1905.—This invention relates to electric arc-lamps 
and applies more particularly to that type in which the carbons 
are arranged side by side, and one is sup by a stop which 
regulates the gravitational feeding of the carbons. The carbons 





ion leads 1, whereby the sparking potential at f may be 
conveniently adjusted. The oscillating circuit, including the spark- 
gapJ, is connected inductively with the main spark- by means 
of a Tesla transformer, of which the primary winding p is in 
series with the auxiliary spark-gap, and the secondary winding « 
in series with the main k-gap. By this arrangement an 
excess voltage in the leads 7! is balanced or annulled inductively 
by the establishment of a discharge across the main spark-gap b 
by means of the auxiliary oscillating circuit, which operates pre- 
cisely in the manner described in the specification above referred 
to. (Sealed June 21, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
19,279. The Wolseley Tool and Motor-Car Com- 
pany, Limited, and A. A. Remington, Birming- 
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ham. Starting Engines. [6 Figs.) September 23, 1905. 
—This invention relates to the use of explosive cartridges 





against the back or breech end © of the cylinder. The 
inner end a of the chamber A is open to the interior of the 
cylinder. A breech-block D is pivoted to the lower 
of the back end of the cartridge 


E, for eject- 
ing an empty cartridge-case, is let in flush with the back nn of 
the ca’ -Chamber, and has a common pivot axis with the 
breech-block, and a heel /, against which the lower edge of the 
breech-block strikes. The striker F consiets of a rod el, which 

sses along the axis of the chamber F! formed in the h- 

lock, of a head g on the outer end of the rod, of a spiral spring / 
by which it is impelled suddenly forwards when released, ae 
block fixed around its inner end which receives the thrust of the 
inner end of the , a for e ment with the 
sear, and of a pin g!, formed at the inner end of the rod, which 
strikes, and thus fires, the cartridge. A sear G, with which is 
formed the trigger G! for hand firing, is pivoted at the side of the 
chamber F!, and the outer or free end of the sear is formed with 
a hook or catch Al, which passes through a slot formed through 
the side of such chamber, and when the striker has been drawn 
back is en with a slanted projection at the forward face of 
the thrust-block of the striker. A wing of the thrust-block enters 
the slot through the side of the chamber F!, and, while allowing 
the striker to move endways, prevents it turning. To fire the 
cartridge by hand the trigger G! is simply pulled » drawing 
the sear G clear of the (Accepted April 25, 1906.) 


GUNS AND EXPLOSIVES. 


26,266. C. P. E. Schneider, 10 Grouset, France. Gun- 
(6 Figs.) December 16, 1905.—-This invention has for 

its object a trail for the carriages of guns mounted on wheels, 
permitting of speedily modifying the inclination of the entire body 
of the for the purpose of increasing the angle of eleva- 
tion without the wheels leaving the ground. To this end the 
axle is cranked, so that the spindles of the carriage-wheels, 
instead of being in line with the y of the axle which supports 
the gun » are arran; at the extremity of two crank- 
arms ¢, c carried by the axle ly in such a manner that, by caus- 
ing these cranks to angularly move around spindles turning in 
the hubs of the wheels, the axle body is raised or lowered ther 


er. 





with the trail f that it carries ; accordingly, within certain limits 
the inclination of the trail / is modified at will, means being pro- 
vided for locking the cranks c in the desired positi ti 


In p 
only the two extreme vertical positions of the cranks are useful, 
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so that the device provides for locking the cranks ¢ to the trail 
in these two positi The locking to the trail of the cranks c, 
and, consequently, of the cranked axle as a whole, is obtained in 
the following manner :—In a casing g is pivoted on a spindle h a 
bolt i, subjected to the action of a spring which tends to press it in 
the locking direction. This bolt, in the extreme tions of the 
cranks c, comes 0) ite one of two notches of a plate carried by 
the sleeve ¢. In the bolt i is formed a recess in which is to be in- 
serted the extremity of a lifting-bar. By means of this arrange- 
ment the pivoted bolt i acts simultaneously as a locking member 
and asa ber for operating the axle. In order to displace 
the axle from one position to the other the end of the lifting-bar 
is engaged in the bolt i, which bolt ¢ is lifted in order to release it 
from the first notch, causing it to move from that position. Then 
the bar is rotated until the bolt comes opposite the second notch. 
(Sealed June 28, 1906.) 


PRINTING AND ALLIED MACHINERY. 

7382. F. Walker and the Printing Appliances and 
Engineering Company, Limited, F - 
Mechanism. [5 Figs.) April 7, 1905.—The object of th 
invention isan a) ved form of machine for feedi r. In 
carrying out the invention according to the example illustrated 
in its application to a printing-press having a feeding-board of 
the type illustrated, two transverse shafts ¢, f are mounted in 
suitable bearings above the feeding-board or table 1, one / having 














ket Vetoes ted on it, according to the width of sheets 
likely to be fed. Endless chains a pass d the sprocket 
pinions g on one shaft to pinions of plane guide-wheels g! on 
the other, suitable guide-wheels 9 being int to retain the 
chain parallel to the board. A similar set of h, 4, pinions j, 
guide-wheels j!, and chains b, are mounted below the first set so 
that the chains a, ) are opposed, the chains ) running in slots in 
the board. The chains a, b are fitted with adjustable pads or 
gripping surfaces c, d (shown to a larger scale in Fig. 2), so set or 
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arranged that the pada d on the lower chains b meet the pads c 
on the upper chains a, and therefore grip the sheets fed to them 
by hand or by any suitable initial feeding device, and tively 
carry them down the feeding - board or table 1 to the platen 
cylinder or other desired position near thereto, where they are 
released by the pads as the latter se te. The sheets may be 
fed, as in the example shown, to final feeding-rollers 6, or to short 
tapes running over the same, am 7 ig finally feed the sheets to 
the gripping or other — as required. The rollers 6, or one of 
them, may driven a chain, which is in turn driven off a 
sprocket-wheel on the i, (Sealed June 21, 1906.) 


RAILWAYS AND TRAMWAYS. 
10,535. Siemens Brothers and — West- 


minster, and L. M. G. oe, Tooting. 
Lecking-Bars. (2 Figs.) May 19, 1 ' —this invention con- 


sists in connecting the locking-bar for railway yo with 
the lever or mechanism that is to lift it through a device, which 
will ensure that the point of ——— of the moving force 
remains substantially constant during the movement. The 
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locking-bar @ is supported by levers-arms } centred on brackets 
¢ fixed to the rail of the permanent-way. One of these lever-arms 
is keyed to a shaft e, which preferably extends across the track 
and turns in brackets c at each end and in a central bearing 7. A 
toothed quadrant d is fixed to this shaft, and with the bolt-lever 
or mechanism is connected a rack h, which is kept engaged 
ua by a roller j on the bearing f/f. ( d June 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,128. F. vesand J. G. Muisen, Beiten. 
Metallic P: (1 Fig.] December 29, 1905.—This inven- 
tion relates to metallic packings which consist of pairs of rings 
in segments, the divisions in alternate rings breaking joint with 
one another, and there being such clearance between adjacent 
segments that they close upon the piston-rod to which they are 
applied when wear takes place, and so preserve a steam-tight 
joint. According to the example illustrated, a pair of the 
segmentally-divided rings A, B are arranged within a packing- 
box CO, and engage a piston-rod D. Between the upper packing- 
ring A and an inw: By pew flange formed on the box there 
is arranged the usual pair of undivided rings E, pressed apart by 
springs F, and between the lower —— B and a com- 
Pp tary device hereinafter described is arranged the usual 
cuppeaing ving G, of erical contour on its underside, these 
rings E and G preventing endwise movement of the packing-rings 
proper, whilst permitting limited lateral and angular movement of 
the rod, Embracing the rings A, B are undivided rings H, J. These 
rings for the major part of their circumference are internally 
conica]. The packing-rings A, B are likewise and counterpart! 
externally conical. At intervals—it may be one or more to eac’ 
segment of the rings A, B—are arranged bolts K, allel with 
the axis of the rod D, and passing between the rings H, J and the 
rings A, B. These bolts K have formed on them wedge-shaped 
heads L, counterpart to the conical surfaces of the rings A, B, 
H, J, and alternate bolts are arranged in opposite directions 
around the circumference of the pack that is to say, one bolt 





ing ; 
j8 arranged with the wedge-shaped head upwards, as shown, the 





next with its head downwards. The adjacent edges of the rings 
A, B have on them flanges M, N, en ing counterpart recesses 
in the rings H, J. Slots are cut in these toages where the bolts 
K pass, and about the ends of the bolts, remote from their heads, 
square recesses 0 are formed in one or other ring A, B, as the 
case may be. Between the flanges M or N and washers P, ied 
on the bolts, springs R are fitted. The washers P are squared to 
fit the recesses O. If these king devices are applied to the 
piston-rod of a condensing cylinder in which there was sometimes 
a plenum and sometimes a partial vacuum, it would be necessary 
to employ very strong springs F between the upper rings E, in 
order to prevent the packing moving inwards as a whole under 
atmospheric pressure, so as to cause an air leak impairing the 
vacuum, To obviate the necessity for these springs being so 
strong, and the consequent disadvantages of them, there is applied 
a complementary device, which consists, of a slightly flexible 
diaphragm T, ed between the low r end of the box O and the 
usual cover U. This diaphragm has at its centre a spherically 
concave seating V, counterpart to the spherically contoured 
bottom ring G, and has a central flange normally resting upon 
the os U, Me the ae ow = be ey A side of 
the communica e & passage 
W. If there be a —— in the cylinder, the diaphragm is pressed 
outwards, so that its flange remains in contact with the cover U ; 
but in the case of a —— vacuum in the cylinder the diaphragm 
T is moved inwards by atmospheric p » and, ing — 
the spherical surface of the ring G, maintains an air-tight joint. 
(Sealed June 28, 1906.) 


10,817. D. B. Morison. Martiepod. Heating and 
. (6 Figs.) May 24, 1905.—The invention relates 

te improvements in apparatus for heating and evaporating 
liquids by means of steam, the apparatus being of the nature 
described in the Specification of Patent No. 13,775, of 1900. The- 
object of the present invention is to obtain a more rapid circula- 








tion of steam through the coils while still retaining a large heat- 
ing surface in an apparatus of relatively small size. This object 
is attained by arranging the coils in series as regards the flow of 
the steam, and by a special arrangement of header having 
diagonal connectin . The header 1, to which the coils 2 
are jointed, is provided with diagonal ports or passages 3. Steam 
admitted to the evaporating vessel enters the header through the 
upper portion 4 of the palm joint 5, and is directed to the first of 
the double concentric coils 2, being subsequently discharged into 
the lower end of the diagonal passages 3, from which it is again 


Fig.1.| i 






































directed into the second double coil. In like manner the steam 
passes through the remainder of the series of coils, the water of 
condensation being conveyed from the last coil through the pas- 
sage 6 to the outlet 7 of the palm joint 5. By arranging the pas- 
sages 3 diagonally or inclined to the axis of the header greater 
facilities are offered for increasing the surface of the heater coils 
for a given size of evaporator than if these es were ar- 
ran (as has heretofore been the case) at right angles to the 
axis of the header, this being an important practical effect. 
(Seaied June 28, 1906.) 


21,063. W. Geli: London. Steam-Traps. (8 Figs.) 
October 17, 1905.—This invention is an improvement on the 
invention described in Patent Specification No. 21,571**, of 1894, 
and refers to means for minimising the cutting and wearing 
away of the metal valve faces of steam-traps of the Geipel type. 
For this pasgees. in place of the valve arrangement described in 
the said specification, the valve-case that connects the free ends 
of the two expansion tubes of the trap is so constructed and 
arranged in relation to the tubes and to the hand-lever provided 
for opening the valve by hand, when desired, that the valve will 
be located at the inner side of the water discharge opening, so 
that it will be closed by the steam pressure, and will be opened 
against such pressure by the contraction of the expansion tubes. 
{n this arrangement it is n y that the contraction of the 
expansion tubes should move the valve spindle against the hand- 
lever. The inlet and outlet expansion tubes are rigidly fixed at 
one end to the frame or body of the trap. d is the valve-case 
connecting the other or movable ends of the tubes. ¢ is a water 
d passage formed by a valve-seat e! screwed through an 
opening in the wall d! between the inlet and outlet chambers / 
and f. This passage e is controlled by a valve which is located in 
the inlet chamber / and opens in a downward direction relatively 
to the valve-case d, the stem of the valve extending througha 
stuffing-box k, and bearing against the arm of the hand-lever. 
The inlet and outlet chambers f and g are connected —- 
tively to the inlet and outlet pipes. For this purpose the valve- 





case d is constructed with a penny me downwardly-ex- 
tending pam p, whereby the es inlet branch q is placed in 
communication with the lower inlet chamber /, and with a 
laterally arranged upwardly-extending passage 7, whereby the 
lower outlet branch s is placed in communication with the upper 
outlet chamber g. With the arrangement described, when the 
inlet tube contracts, owing to its becoming filled with water, its 
free end portion, her with the va)ve-case d, and the free end 
ion of the outlet tube, will move upwardly, with the result 

t the valve-seat ¢ will leave the valve, which will be prevented 
from rising with the valve-case by reason of its stem bearing against 
the arm of the hand-lever, and permit water to pass between 
the valve and its seat to the discharge passage ¢, wh pon the 
valve, owing to the pressure or wedeing action of the accumulated 
and escaping water on its face, will be suddenly opened to its 
full extent, and allow of the rapid discharge of the water from 
the inlet pipe through the outlet pipe. Whenthe inlet tube re- 
expands by reason of the water having been discharged there- 
from and replaced by steam, the tubes and valve-case will move 
in the opposite direction, into their normal positions, and the 
valve will be caused by the rush of steam, aided, it may be, by a 








coiled spring, to close against its seat ¢!, upon which it will be 
held by the fluid pressure in the trap until the expansion-tube 
is again filled with water and contracts to a sufficient extent to 
again cause the opening of the water discharge passage e, where- 
upon the above-descri operations will again take place 
(Sealed June 21, 1906.) 


21,035. H. B. Viptosn and > Cc. ga 7. 
“Tyne. parating paratus. igs. 

October 17, 1905.—This invention has saleaee to apparatus for 
—— oil or grease and water from steam, especially exhaust 
steam on its way to a condenser, and it comprises certain modi- 
fications applicable to the apparatus described in ifica- 
tion No. 22,416, of 1902. The apparatus comprises a cylindrical 
casing 1 with inlet branch 2 and outlet branch 3, cover 4, 
and grooved guide-pieces 5 and 6 secured within the casing. 
These guide-pieces serve to locate the two sets of perforated 
plates 9, which are slid into the grooves from one end ; these 
lates extend from cover to cover against which they make 
oint, and by which they are held in place, forming a trian- 
gular cell 14 bounded on one side by the wall of the casing 1 











10 is a sheet-metal deflector or baffle-plate interposed in the path 
of the incoming steam, and 11 is the outlet for the separated oil 
or grease and water, the space below it forming a well 12, in which 
the oil or grease and water accumulate. The incoming steam 
first impinges on the baftle-plate 10, where it deposits some of its 
oil or grease and water ; it then flows down under the edge of the 
baffle-plate, and over the surface of the liquid in the well, where 
a further separation takes place, and rises in the cell 14 between 
the two sets of perforated plates 9, whence it passes through the 
successive perforated plates into the spaces 15, and then through 
the passages 16 between the lugs of the guide-pieces 6 to the out- 
let 3; the latter is extended in the form of a tapering pocket 17, 
so as to collect from the whole depth of the casing, and the ribs 
22 act as deflectors. (Accepted May 2, 1906.) 


MISCELLANEOUS. 


12,736. The Electric and Ordnance Accessories 
Company, Limited, and R. F. Hi Birmingham, 
and R. Hancock, London. Air-Filter Screens. 
(4 Figs.] June 20, 1905.—This invention has relation to rotary 
air-filter screens or appliances for purifying and cooling the air- 
supply for schools and public buildings. The objects of the 
present invention are to obtain a maximum screening or filtering 
surface without proportionally increasing the size of the appli- 
ance, and also to i the efficiency of the screen in respect 
of the removal of the intercepted dust and the like from the 
filtering fibre, and these objects it is proposed to attain by makirg 
the surface or ey ed of the drum or cylinder of a zig-zag or 
undulatory section, instead of the pene circular form, as usual. 
Each of these drums (which is closed or covered in at the fan end) 
consists of a cylindrical cage or frame-work, made up of a series 
of laterally-separated rings ¢ supported from a central axle e! by 
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means of a system of radial stays e?. These rings ¢ serve as 
carriers for a number of Jongitudinally disposed rods e%, e+ which 
are arranged in two concentric series, the inner series being 
arranged in a circle of less diameter than the outer series. The 
web /, of canvas, cocoa-nut fibre, or other filtering fabric, is 
stretched around this skeleton drum or cage-like structure, and 
in order to obtain the maximum filtering and cooling surface it 
is directed in a zig zag manner alternately under the bars of the 
inner series and over the bars of the outer series, around the 
whole circumference of the cage. The peripheral fabric of the 
drum is thus made of a zig-zag, undulatory, or similar section 
i f tially, and in of the flat sides or faces of 
the successive zig-zag portions striking against the surface of the 
water in the tank as the drum is rotated, a highly effective clean- 
sing or swilling action is obtained, and the precipitation or falling 
of the washed-off dust or the like into the bottom of the tank is 
facilitated. (Accepted April 11, 1906.) 








Szauam New Licutuovse.—A lighthouse on the new 
north pier at Seaham harbour has been brought into use, 
and an old light on Red Acre Point has been discontinued. 
The light on the north pier is a fourth-order white 
flashing light, giving a flash of 1.2 seconds every ten 
seconds, visible eleven miles in clear weather. A fog-bell 
has been affixed to the tower, which will give one stroke 
every ten seconds, and will be rung during thick weather 
while the gates are open. On the south pier the light is 
a fourth-order fixed red light on an iron column, at a 
height of 33 ft. above high water of ordinary spring tides, 
and visible about five miles in clear weather. 
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HIGH-SPEED TOOL-STEEL TESTS. 


Tue interest aroused by the investigations carried 
on by Messrs. Taylor and White, of the Bethlehem 
Steel Works, South Bethlehem, Pennsylvania, 
during the years 1898 to 1900, in order to discover 
what constituents could be combined with tool 
steel, and what special temperature treatment the 
steel should have in order to increase its cutting 
speed, has not decreased. Nor is it likely to do so, 
for the subject is one fraught with great pos- 
sibilities. The results of Messrs. Taylor and 
White's experiments, as demonstrated at the Paris 
Exhibition of 1900, left a deep impression on the 
minds of those who were then fortunate enough 
to see tool steel which removed chips of soft 
steel at a cutting speed of from 60 to 180 ft. per 
minute, the chips being so hot that they turned 
blue on cooling, the point of the tool retaining 
its cutting edge even when running at a dull red 
heat. 

Since that time much experimental work has 
been done in the same direction, and it may be said 


that the then existing methods of machining have | 





to a large extent been revolutionised, with the | 
result that a great saving of time and money has, 
been effected. Since the demonstration at Paris, | 
in 1900, by Messrs. Taylor and White, the subject 
has on numerous occasions been alluded to in our | 


Fig2. CURVES SHOWING RELATION 
BETWEEN CUTTING FORCE ON POINT OF 
TOOL AND AREA OF CUT FOR CAST IRON OF 


VARYING HARONESS 










§ 

800000 

wv 

5 

8 5000 

< 

$0000 of Iron -96. 

3 ~ = © ff. 

= ” ” » =424. 
n  f72 





- 820 















0 












$s $ 3 S 


(68) Area of Cub in Square Inches 


Styrian steel of Messrs. Béhler Brothers has a 
maximum of 28 per cent. of other elements. Most 
of the carbon combines with tungsten, chromium, 
and the other elements at high temperatures, and 
forms carbides of great hardness and durability at 
such temperatures. Itis not our intention, however, 
to set forth the advantages of these high-speed 
steels, for they are now much too well known ; but we 
should like to call attention to some very interest- 
ing tests of high-speed steel tools carried out on cast 
iron by Professor L. P. Breckenridge and Mr. 
Henry B. Dirks, of the University of Illinois Engi- 
neering Experimental Station, U.S.A. The experi- 
ments have been in progress for about a year, and 
great care has been exercised to obtain useful and 
correct results. 

Eight brands of steel were used during the tests— 
namely, Styrian, marked Béhler's ‘* Rapid,” Jessop’s 
‘* Ark,” McInne’s ‘‘ Extra,” Mushet’s ‘‘ Special,” 
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and 9 in. in diameter, a 3-in. diameter hole being 
cast through it, except in the case of the pieces sent 
by the American Radiator Company, which were 
cored out 6 in. in diameter instead of 3 in. 

All the samples sent were of different degrees of 
hardness. Their hardness was therefore in every 
case compared with a standard piece of soft cast 
iron of equal density throughout, the chemical 
analysis of which was the following :—Combined 
carbon, 0.147 per cent. ; graphite, 5.03 per cent. ; 
silicon, 2.35 per cent. ; manganese, 0.33 cent. ; 
sulphur, 0.07 per cent. ; phosphorus, 1.06 per cent. 

t was considered that the drill test represents the 
fairest indication of the hardness of any metal, as it 
affects the cutting speed of tools, and this test was, 
therefore, applied. It is very simple, and is in itself 
a cutting-speed test, in which the cutting speed is 
not varied, and it lends itself readily for com- 
parison. A simple form of drilling-machine was 
used, in which a constant load of 375 lb. was 
applied to the drill-spindle r means of a weighted 
lever. With the spindle of the machine rotating at 
a certain constant speed, the rate of feed of the 
drill in inches per minute was measured, the read- 
ings being taken for every } in. of depth drilled. 
In order to obviate any small difference there might 
be in the rate of feed due to the variation in the 
sharpness of the drill, a uniform piece of cast iron 
was first drilled into and readings taken, after 
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columns, both from the standpoint of the engineer |‘ Air Novo,” “Rex,” ‘Poldi,” and ‘A.W.”|which the test was made on the test-piece. A 


and of the analyst.* 

It will be remembered that at the time Messrs. 
Taylor and White experimented, Mushet and 
Jessop steels of the self-hardening type wero 
in very general use, their constitution, in addi- 
tion to the iron, being made up of the following 
elements :—Carbon, 2 per cent. ; tungsten, 5 per 
cent. ; manganese, 24 per cent. ; chromium, 0.5 per 
cent. ; and silicon, 1.3 per cent. The manganese 


was responsible for the self-hardening properties | 





(Armstrong and Whitworth). 


The ‘‘ Poldi” and|comparison was in every case made with , this 


‘* A.W.” steels were supplied by the American |same piece of cast iron. A 4$-in. Morse drill, with 


Radiator Com 
American market. There are, of course, many 
other brands, but those employed appear to have 
been the easiest to procure at the time, and they 
probably represent fairly well the brands now 
commonly used—at any rate, by American manu- 
facturers. 

The tools that were made from steels procured in 


of. the steel, as it favoured the combination of|the American market—i.e , the first six we have 


the carbon with the iron. 


| 


In the new steels! mentioned—were forged from 1-in. by 4-in. bars, 


that took the place of the Mushet and Jessop while the size of the bar used in the case of the 
brands, chromium was substituted for manganese, | ‘‘ Poldi” steel was 1 in. by }in., and in the case of 
and it was then found that an entirely different | 


treatment of the steel was necessary. The exact 
composition of many of the new steels is more 
or less of a secret, belonging to the different 
makers ; but it is known that carbon, tungsten, 
chromium, manganese, molybdenum, and titanium 
in varying quantities enter into their composition. 
It is, moreover, well known that some of these com- 
bining elements are present in very considerable 
quantities, the Taylor-White steel having as much 
as 12 per cent. of tungsten afid 4 per cent. of 
chromium ; while, according to Mr. Reiser, the 


* See ENGINEERING, vol. aaa, pages 146, 255, 590 and 





90; also vol. Ixxvii., page 31 








the “A.W.” steel 1} in. b 
the front clearance was 135 
10 deg., and the side rake 10 deg., and the angles 
were carefully maintained even in the tests. The 
forging and tempering of the tools were in all cases 
joe out according to the directions given by the 
makers, most of the steels being hardened in an 
air blast, a special air-blast apparatus being de- 
sigued and constructed for the purpose. 

he cast-iron test-pieces were supplied by several 
commercial foundries, and some 7 the manufac- 


Zin. In all cases 
deg., the top rake 


turers throughout the State furnished sample | 4 


pieces which represented the grade of cast iron 
used in their respective foundries. Each of the 
pieces used was a hollow cylinder 2 ft. 3 in. long 











ny, and the remainder from the a 624° angle, was used. The method of expressing 
the 


ardness of the cast iron was that adopted 
by Professor J. T. Nicholson, at the Manchester 
Municipal School of Technology, and may be ex- 


pressed by the formula H = p * 100, where H re- 


presents the hardness, A the rate of feed while 
drilling the standard cast iron, and B the rate 
of feed when drilling the piece to be tested. It 
was found that, in the tests under consideration, 
the rate of feed of the standard cast iron was 
0.595 in. per minute. ; 

A Pratt and Whitney high-speed lathe was used 
for the tests of the different steels, and was 
driven by an electric motor through a counter- 
shafting, and, before commencing the actual tests, 
preliminary trials were made, in which the skin 
of the castings was removed, and the test-piece 
was brought to a uniform diameter throughout. 
The test-piece having been made ready, the tool 
was placed in the rest at right angles to the 
work, with the bottom edge of the tool from 
in. to } in. above the centre of the work, a 
record being made of its exact position. This method 
was followed through all the tests. The actual 
tests were carried out in the following order :— 
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When the speed of the test-piece had been arranged 
satisfactorily, the feed mecanism was started and 
the lathe was allowed to run until the tool had 
entered the work and was tuking the full cut. The 
machine was then stopped, a revolution-counter, 
actuated by the first-motion shaft, was set at zero, 
and, after all chips had been cleared away, the lathe 
was again started, the position of the revolution- 
counter having been carefully noted. Readings of 
the counter and of a wattmeter were taken every 
two minutes during the trials, so as to check the 
cutting speed, and the power required to drive the 
machine. The trial was concluded at the end of a 
specified time, or when the tool failed. The tool 
having been withdrawn, the lathe was then run 
light for some little time in order to observe the 
electrical horse-power exerted under these con- 
ditions. All cuttings were then collected, weighed, 
and recorded. 

There were, what might be called, five sets of 
experiments made with each of the eight brands of 
steel used—namely :—1. The preliminary trials. 
2. The skin-cut trials. 3. The endurance trials, 
4. Trials to obtain the durability of the steel 
at different cutting speeds for various sizes of 
cut, but on cast iron of constant hardness. 
5. Trials to obtain the durability of the steels on 
cast-iron of pare 3 hardness. Some of the most 
important results obtained by the tests were :—The 
cutting speed in feet per minute; the area of sec- 
tion cut ; the area machined ; the weight of material 
removed per minute; the relative hardness of the 
tool, and the hardness of the test-piece. In addi- 
tion to these, there were also obtained the net horse- 
power required to remove the metal, and the cut- 
ting force on the point of the tool. 

In measuring the durability of the tool an 
entirely arbitrary standard was taken, but, of 
course, the nature of the standard really matters 
little so long as comparison with it is easy and it is 
not liable to change. The standard adopted was, that 
any tool whose cutting edge was not worn away 
more than 0.002 in. after one hour’s use was looked 
upon as perfect, and its durability was expressed 
by 100. The durability of any other tool, when 
compared with the standard, was then in the inverse 
ratio of their rates of wear to the rate of wear of 
the standard. In Fig. 1 the wear as assumed for 
the standard is shown at x. The distance x was, 
however, not measured, but was calculated from a, 

As a result of the experiments, some very in- 
teresting information was gained. The effort 
exerted by the tool in cutting was determined 
by subtracting the electrical horse-power required 
to drive the lathe light and that expended in turn- 
ing it when the tool was cutting. This was corrected 
to allow for the increased friction due to increase of 
load. The net horse-power thus found was reduced 
to foot-pounds per minute and divided by the cutting 
y Fa thus giving the force exerted. The figures 
obtained in thie way were reduced to pounds per unit 
area of cut, and plotted as ordinates upon a base of 
area of cut. These curves for five samples of cast 
iron having different degrees of hardness are shown 
in Fig. 2. From this diagram it will be seen that 
the cutting force is not directly —— to the 
area of cut, but decreases as the area increases, 
the average cutting force varying from 50 tons per 
square inch for soft cast iron to 85 tons per square 
inch for hard cast iron. The relative hardness 
of the different samples of cast iron was obtained by 
the method previously described. 

It is, of course, wall known that for every hard- 
ness of cast iron there is a certain maximum 
cutting speed beyond which the edge of the tool 
will not be durable ; and it has been found that, if 
the speed is very materially increased, the durability 
of the steel decreases rapidly. The relations between 
the durability of the tool and the cutting speed, as 
derived from the tests we are considering, are 
shown by the curves in Fig. 3. Each of the curves 
represents a different hardness of cast iron. In 
these curves, if we take the middle one, which 
is for cast iron of medium hardness—namely, 
121 by the standard—we find that a cutting s 
of 50 ft. minute is satisfactory, the durability 
of the tool then being 100. It will be seen that the 
cutting 8 allowable for a maximum durability 
for each degree of hardness is at the point where 
the vertical line indicating cutting speed is tangent 
to curves similar to those drawn. 

In addition to the curves shown in Figs. 2 
and 3 on the preceding page, we give another 
very important curve in Fig. 4. This represents 
the advisable cutting speed on cast iron of varying 


hardness, and is the result of all the tests of the 
different steels. From it we gather that any of 
the steels tested can remove very hard cast iron 
at the rate of 25 ft. per minute, and that all the 
steels tested began to wear rapidly at po 
a little above 125 ft. per minute. The relation 
between a safe cutting speed and the hardness 
of the cast iron seems to be definitely given by the 
curve between the two points named, and the 
experiments seem to show that when a cast iron of 
medium hardness—say, from 100 to 120—is being 
machined, a cut of about 125 ft. per minute may be 
taken quite as readily as one of 70 ft. per minute, 
as far as injury to the tool is concerned. It must, 
however, be remembered that this curve does not 
take into account the effect of the variation in the 
area of the cut on the cutting speed. In all cases 
the experiments from which the curve was plotted 
were those in which the cut was very nearly } in. 
deep by 7 in. feed. In the table below are given the 
allowable cutting speeds for cast iron of average 
hardness. These figures have been obtained from 
the curve in Fig. 4. 
Allowable Cutting Speeds for Grades of Cast Iron Used 

in the Tests. 





|_ Average Allowable 
Name of Company Sending Test-Pieces. | Hardnessof| Cutting 
Test-Pieces., Speed. 














Pierce plant ia 101.8 132.0 

Michigan plant .. 110.7 | 118.0 

Detroit plant .. 109.3 | 120.0 

American Radiator | Detroit plant .. 112.7 | 90.0 
Company, Chicago,~ Marked 5-17-05 | 

Til. Detroit plant .. 1381 | 60.0 

Marked RB 5-26-05 

Detroit plant .. 103.1 | 132.0 
Marked B6-2-05 

Crane Company, Grey iron re 132.0 63.0 


Chicago, Il. | Ferro-steel - $42.0 28.0 
Root, Van Dervoort Engineering Com- | 

pany, East Moline, Ill. .. et ec 175.2 48.0 
University of Illinois, M. E. Department 

shops eA ve oe - 136.3 60.0 





In the experiments to which we have alluded it 
was proved generally that all the steels tested were 
pitt effective, and it was shown that, with the 
steels now available, cast iron may be cut at a speed 
of from two to three times as great as was possible 
a few years ago. 

If use should be made of the curve shown in 
Fig. 4, all that is necessary will be to determine 
the average hardness of the cast iron to be tested, 
as previously explained ; and, where the horizontal 
line representing this hardness cuts the curve, the 
possible safe cutting speed may be read on the scale 
at the foot of the diagram. 








LITERATURE. 


Valves and Valve-Gear Mechanisms. By W. E. Da.sy, 
M.A., B.Sc., M. Inst. C.E., M.I. Mech. E., Professor 
of Civil and Mechanical Engineering, City and Guilds 
= monk Institute. London: Edward Arnold. [Price 

8. net. 

THE number of books written on valve gears is 

peared increasing, but few may be capetes to 
ll so large and useful a field as Prof. W. E. Dalby’s 

work entitled ‘‘ Valves and Valve-Gear Mecha- 
nisms.” From its title one might expect to find in 
these pages an attempt to cover an almost bound- 
lees field ; but though ostensibly written for the 
benefit of all engineers, it is at once apparent that 
the author’s interests run in the direction of loco- 
motive work. Seldom, in fact, is a technical work 
written on so general a subject in which so much 
space is devoted to one special branch of mechani- 
cal engineering. Whether it be from the fact that 
many interesting valve-gear problems are confined 
almost solely to the working of this particular type 
of the steam-engine, or whether it be due to a 
fascination for locomotive work—a charge to which 
the author would probably have to plead guilty, if 
papers read before the engineering societies form 
any criterion—is a problem we may well leave un- 
solved, for the matter is dealt with in such a way as 
to render it of interest and value, even to those 
unconnected in any way with the work from which 
the actual examples are taken. That the author 
has strong predilections towards locomotive me- 
chanisms is proved by a glance at the preface, in 
which Professor Dalby acknowledges his indebted- 
ness to half a dozen of the leading locomotive 
engineers of the present day, or by a glance at the 
table of contents. In this we find that the first 
motion chosen for detailed descripticn is one in use 








use on the Central Railroad of New Jersey, and 
other roads in America; the third is the Gooch 
motion ; the fourth, the Allan Straight-Link type, 
in use on the London and North-Western Railway ; 
the fifth, the Walschaert gear on the Northern Rail- 
way of France, &c.; concluding with the treatment 
of the Joy gear, examples of which are taken from 
the Lancashire and Yorkshire Railway. 

The manner in which the features of these 
various gears are dealt with by the author is excel- 
lent. Few books do we find which combine so 
happily theory and the somewhat restraining in- 
fluence of the practical side of the subject. On the 
one hand we often have books which would lead us 
to imagine that theory was everything, and prac- 
tical considerations of no account; and on the 
other there are books called ‘‘ readable” lamen- 
tably deficient from the theoretical point of view. 
In this work, however, while giving to theory the 
more prominent position, which it rightly holds, the 
author has always before him at the same time the 
arg aspect ; the reader or student is not wearied 

y the elaboration of lengthy theories beyond that 
point at which their working or practical value 
ceases. And in addition to those practical con- 
siderations connected directly with the theory, 
many remarks are inserted bearing upon what may 
be called ‘‘shop” or running matters: such, for 
instance, as the reference to the grinding-in of 
double-beat valves on page 13, or the rising and 
falling of a locomotive on its springs in later 
chapters. Even if some of these are only com- 
paratively important, they go to show that the 
author keeps in view the possible contingencies 
likely to arise in actual work or design, instead of 
treating the subject only from the point of view of 
the lecture-room, or even the drawing-oflice. 

In the words of the author, ‘‘the scope of the 
volume is limited to the examination of types 
of those gears in which there is one, and only one, 
position of the valve for a given position of the 
crank. In other words, the position of the valve is 
a function of a single variable only—namely, the 
crank angle.” Gears which’ include a governor in 
their system, and the treatment of which involves 
as well the study of the dynamics of governors, are 
not considered. The subject, however, is still 
a wide one, when covered with the thoroughness 
displayed in this volume. 

othing in the way of historical résumé is 
attempted. This is wisely left for the padding 
and enlargement of treatises of less sterling worth. 
The historical aspect is indeed dismissed with only 
a few remarks, except in such a case as in the com- 
mencement of Chapter VII., where a brief review 
of one or two of the more important developments 
of the past is given, with a view to assisting the 
reader to a better appreciation or understanding of 
the problems of the present and the future. 

It may almost be said that much of the ground 
covered is twice gone over in the book, once using 
geometrical and once employing analytical methods. 
There are, of course, pages which deal with the 
descriptive section, or with all-important side 
issues, in which no duplication is needed. For 
instance, Chapter I. is descriptive of the various 
functions of a gear and valve, and of the events of 
a cycle; and Chapter II. deals with the actual 
forms which valves take in practice ; with a little 
additional paragraph, for some reason inserted 
here, dealing with the inertia of valves. 

The three following chapters treat, geometrically, 
with the crank and connecting-rod problems, the 
simple eccentric gear, and with independent cut-off 
gears. In Chapter III. the questions of piston 
positions and displacement curves are dealt with, 
and the following chapter may be said to be built 
up on this groundwork. 

Rectangular-valve diagrams are used throughout 
the book in all circumstances where conclusions are 
to be drawn from the comparison of the effects of 
different types of gears; and also for the reason 
that, as the author states, a displacement curve of 
this type ‘‘is the graph of the equation representing 
it in rectangular co-ordinates, so that the change 
from analysis to the diagram, or vice versd, may 
easily be made at any time.” Other forms of dia- 
grams are, however, not overlooked, and in Chap- 
ter IV. there will be found examples of all the 
forms ordinarily in use, and some of these are again 
referred to in later chapters. There follows, in 
Chapter VI., a revision of the main ground of the 
last three chapters, the subject being treated this 
time analytically. While not duplicating the whole 





on the Great Eastern Railway ; a second is one in 


work, this chapter treats trigonometrically of ques- 
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tions connected with the more important types of 
valves, such as the ordinary slide-valve, and that 
type, of which the Meyer valve is an example, 
having independent cut-off arrangements. his 
practically concludes the part of the book relating 
to the first portion of the title, ‘‘ Valves,” the re- 
mainder being given up to the study of valve-gear 
mechanisms, though, of course, the two are really 
inseparable. 

In the two following chapters reversing and ex- 
pansion gears are discussed. Chapter VII. deals 
with gears of the link-motion type, and in Chapter 
VIII. radial gears are investigated. In both chap- 
ters the plan followed is to examine fully and 
minutely the types chosen, and their action (in 
Chapter VII. the Stephenson and Allan motions, 
and in Chapter VIII. the Walschaert and the Joy 
gears), first geometrically, and then by analytical or 
trigonometrical methods. In this way is shown the 
use of one method as a check on the other. For 
reasons doubtless deemed adequate by the author, 
but of which we are unaware, there are attached 
to this last Chapter VIII., a number of paragraphs 
dealing with questions which seem to be—some of 
them at least—almost outside the scope sketched 
out, and certainly having no right to parade them- 
selves under the chapter-title of ‘‘ Radial Gears.” 
For instance, the starting-valve connections and 
details of the Worsdell and Von Borrie’s com- 
pound system is here described ; and if the author 
once breaks ground in this direction, it is difficult 
to see why other systems, such as the simple 
Golsdorf system and others, should not be men- 
tioned. The steam steering-gear, too, seems hardly 
in its right place, but it is certainly described in a 
most lucid manner. 

The subject of starting and non-starting crank 
angles is treated in a way that cannot fail to be 
appreciated by the student. This chapter concludes 
the subject of steam admission and distribution, 
and Chapter IX. is given to the consideration and 
solution of the static and dynamical problems 
arising in connection with valve-gear design. In 
this chapter a typical Joy gear is taken, and is most 
fully analysed. The motion actually chosen was of 
the Lancashire and Yorkshire standard type, and in 
these pages are embodied the results of careful and 
complete experiments made at Horwich, under Mr. 
J. A. F. Aspinall. This chapter is of interest not 
only from the point of view of the design of high- 
speed valve gears ; but apart from the question of 
the distribution of steam, it is also interesting in 
connection with the investigation of the behaviour of 
links of a mechanism under constrained motion ; 
thus taking the reader on to ground which might 
be studied quite independently of that investigated 
in the earlier portion of the book. The deductions 
and results are reduced to practical figures, the 
subject being carried, for instance, as far as the 
determination of the maximum stresses in the 
outside fibres of the connecting-rod at various 
sections. Though the bulk of the matter is devoted 
to the Joy gear, the consideration of the ordinary 
link motion is not by any means overlooked. 

The final chapter deals with the representation of 
a valve displacement curve by a trigonometrical 
series. The chapter is split up into a number of 
paragraphs dealing with different cases, and from 
the consideration of the separate sine and cosine 
curves, the reader is gradually brought up to the 
more complex combined series. Having reached the 
Fourier series, its application is discussed in a few 
typical cases and examples. In the short appendix 
the measurement of angular advance in actual 
practice is briefly described, and a short note is 
given on one aspect of valve-setting. The mp 
dix should be read in connection with two short 
paragraphs on these subjects earlier in the book. 

Arranged as it is, the book will be of great value to 
designers and draughtsmen, as in each case chosen 
for illustration the subject of design is held pro- 
minently in view. To the student also, for whom 
it is largely written, we could not recommend a 
better work on this important subject. 





Practical Electro- Chemistry. By Bxrtram BLOounrt, 
F.I.C., Assoc. Inst. C.E. Second Edition, revised an 
brought up to date. London: Archibald Constable 
and Co., Limited. [Price 153. net. ] 

Wuen this work first appeared it was at once 

welcomed as a valuable contribution to the litera- 

ture of electro-chemistry, and it has held since that 
date a high’ place among text-books on the subject. 

It is natural, therefore, that a second edition 

should now appear, and in its new form the work 





will, we believe, maintain its prominent position, 
in spite of the new books which have been pub- 
blished in the intervening period. We learn 
from the preface to this edition that Mr. Blount’s 
book has been found acceptable, not only in this 
country, but also in the United States, where 
the electro-chemical industries have been very 
highly developed ; and this seems very natural 
when we examine the author’s method of treat- 
ment. The great merit of this work appears 
to us to lie in the fact that the author through- 
out keeps before the reader the fundamental 

rinciples of the science under discussion. He 
is not content merely to describe the details of 
a series of electro-chemical processes ; he focusses 
attention upon the principles which, if grasped, 
explain at once the why and the wherefore of 
particular reactions, and he pays special attention 
to the energy absorbed or evolved in these re- 
actions. The gain to the student from instruction 
of this nature is enormous. He is made to think 
for himself, instead of blindly accepting printed 
descriptions ; his critical faculties are aroused, and 
he is enabled to solve for himself new problems 
which may present themselves to him in the course 
of his practical work. It is, unfortunately, true that 
in many modern scientific text-books little attempt 
is made to get down to the simple but fundamental 
principles underlying the somewhat complex tech- 
nical matters described, but no fault of that 
description can be found with the present work. 
It may be properly described by the word 
‘*thorough,” and it shows that the author has the 
power—none too common—of conveying to stu- 
dents by clear and concise exposition his own inti- 
mate knowledge of the subject. 

As Mr. Blount’s work is already well known to 
the public, we do not propose to discuss its contents 
in detail. We need only say that, in preparing the 
new edition, the author has taken the opportunity 
of revising the work, so as to include I the new 
developments of importance which the past six 
years have brought forth. Old methods have been 
improved, new processes have been discovered, 
and full justice is done to both old and new. In 
one particular matter recent progress has made it 
necessary for the author to introduce a new chap- 
ter. This deals with the production and treat- 
ment of iron and steel in the electric furnace, 
and includes illustrated descriptions of the Keller, 
Héroult, Kjellin, and Gin furnaces. It is true that 
the author does not mention the very latest form 
of the Gin furnace, which has been devised to make 
the process continuous instead of intermittent ; 
but the publication of the details of this improved 
pattern of furnace is so recent that this chapter 
may easily have been through the Press before any 
description appeared. The old chapters, in their 
revised form, have all their old attractiveness ; and 
in this connection we would make special mention 
of the final chapter, on ‘‘ Power,” which gives the 
most interesting discussion we have seen of the 
problem of the carbon cell. If the principles there 
explained were generally understood, many would- 
be inventors would be spared a vast deal of unpro- 
ductive labour. 

The numerous illustrations in the volume are 
very helpful to the student ; and in their repro- 
duction, as well as in the text, the publishers have 
ably assisted the author by the excellence of their 
workmanship. We have only noticed one misprint 
—a plus sign instead of a multiplication sign, on 
page 316, line 3. 
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LIQUID FUEL FOR STEAM-RAITSING. 


Tue use of liquid fuel in place of coal for raising 
steam in both land and marine boilers appears to 
possess a great attraction for some people. If we 
are to judge by the number of patents that have 
been taken out of late years for different forms of 
burners, whereby petroleum and similar oils may be 
atomised and burned, there must be a very sanguine 

rospect in many minds as to the future of these 

uels. At first sight the advantages of petroleum as 
a fuel are apt to stand out with undue prominence, 
and in certain cases appear so great that it is at 
once assumed that such fuels are on the high road 
towards supplanting coal entirely for most, if not 
all, industrial purposes. There are, however, cer- 
tain important facts which are lost sight of by those 
who take this view. Admirable as liquid fuel is in 
certain situations, due to the cleanliness arising 
from its use, as well as to the ease with which it 
may be stored and transported, and its combustion 
regulated, it is never likely to influence to any 
great extent the use of coal—at any rate, not until 
some vast new sources of supply are discovered. 

If we compare for a moment the world’s annual 
output of coal with the annual supply of petroleum, 
we see how enormous the difference is, and how 
unlikely it is that oil will ever prove anything 
but a very insignificant rival to the older fuel. 
Let us look at the figures relating to these out- 
en which we take from a table prepared by the 

JInited States Geological Survey. According to 
this table, the annual output of coal for the whole 
world is now about 840,011,900 tons, while the 
world’s total annual production of petroleum is 
somewhere in the region of 200,000,000 barrels, 
or about 6,660,000,000 imperial gallons. If we take 
3} barrels of petroleum as approximately equiva- 
lent for heating purposes to one ton of coal, we 
find that the world’s total annual production of 
oil is equal to about 61,846,184 tons, or 7.36 per 
cent. of the coal output. In the face of the fact, 
however, that probably about half of this quan- 
tity is shendeelk tay reason of the demand for oil 
for illuminating and lubricating purposes, it is 
clear that oil fuel can, for some time at any rate, 
be employed only for special purposes in particular 
localities. That there are special conditions under 
which oil fuel may be used with advantage there is, 
however, little doubt, one of these being in the 
furnaces of marine boilers, and particularly the 
boilers of war-vessels. 

It is, of course, perfectly well known that for 
many years oil, either crude or residual, has been 
used as fuel in the mercantile marine; but, for 
a long time, no Government ventured to equip 
its war-vessels with similar installations, hesitat- 
ing, no doubt, to take such a course until it was 
conclusively shown that it was safe todoso, In 
many ways liquid fuel seems so admirably suited to 
naval purposes, that we may wonder why earlier 
attempts were not made to adopt it, if only in 
an experimental way. A long-continued and ex- 
haustive series of experiments have, however, been 
carried out within a recent iod, and by the 
nation to whom we should, perhaps, naturally look 
to undertake such a work—the United States of 
America ; for to them itis, perhaps, of more impor- 
tance than to any other nation, seeing what vast 
supplies of oil they have to draw upon within 
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comparatively easy reach of both their eastern and and the only serious barrier to the adoption of the use of liquid fuel. The same boiler was, how- 


western coasts. Although the results of the experi- 
ter importance to nations 
e supplies of petroleum at home (at 
any rate, when viewed from a naval standpoint), 
they cannot fail to be of interest to others not at 
= so placed, and particularly to those who 

ave naval stations in parts of the world where 
petroleum is found in large quantities. We need, 
therefore, offer no apology for giving a somewhat 
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structural, transportation, and suppl 


bunkers with a poor steaming fuel. 


difficulties. 


liquid fuel in the navies of the world arises from ever, used for both fuels, being adapted for coal 
; |from April, 1901, to January, 1902, and for oil 
The financial features they consider should not be afterwards. The conditions of the tests were also 
regarded as of serious importance, since it would | as nearly similar as it was possible to make them. 

be ae as logical to fill the magazines ‘of a war-ship | 
with an inferior quality of powder as to stow the | straight tubes, and is shown arrang 
The question | oil fuel, in Figs. 1 and 2, annexed, and it was 


The boiler was of the water-tube type, with large 


for burning 


of cost, therefore, must not receive undue con-/| specified that it should be able, under a forced 








sideration. 


The commercial feature of the case | draught of l-in. water pressure and under 275 lb, 
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detailed account of these experiments, 
with a summary of the conclusions gathe: 
them. 

Although, as we have said before, there are 
manifest advantages in the use of oil as fuel on 
board fighting ships, there are also many struc- 
tural, transportation, and supply features of the 
problem which have been t obstacles to its 
adoption. In a long series of tests, extendiag over 
28 months, and concluded not very long ago, the 
United States Naval ‘‘ Liquid Fuel” Board have 
shown that the engineering or mechanical difficul- 
ties of the problem have practically been solved, 
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ether | refers, of course, to the cost of supply ; and it may 


generally be regarded as a certainty that the cost of 
oil for marine pu will be greater than that 
of coal, though there will always be localities where 
this does not apply. 

We gather from the report issued by the United 
States Naval Board on the experiments to which we 
have alluded that the object of carrying out the ex- 
tended series of tests was to determine the relative 
value of coal and liquid fuel for naval 8. 
To the coal tests, interesting and valuable though 
they are, we do not at present intend to allude, 
but will devote our attention to those relating to 








steam pressure, to evaporate 12,000 Ib. of water 
per hour, when subject to actual steaming condi- 
tions. This designed capacity was, however, re- 
peatedly exceeded, without detriment to the tubes 
and drums, which speaks well for the efficiency, 
the endurance, and the workmanship of the installa- 
tion. The following are the general dimensions of 
the boiler used :— 

Drums.—There were six drums, placed as shown. 
The front top drum was 24 in. in diameter, and the 
rear one 24 in. in diameter, while the four connect- 
ing drums were each 16 in. in diameter. There was 
also a lower rear water-drum, 24 in. in diameter, 
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Tubes.—There were sixteen 4-in. tubes, 8 ft. long, 

three hundred and eighty-four 2-in. tubes, 9 ft. 
long, and fifteen 5-in. down-take tubes, which were 
connected to the rear steam-drum and to the mud- 
drum. 
Heating and Grate Surface.—The heating surface 
of the boiler was 2130 square feet, and the grate 
surface was 50.14 square feet; the ratio of the 
former to the latter being 42.5 to 1. 

Floor Space.—The floor space occupied was 9 ft. 
wide and 10 ft. 11} in. deep, the height over all 
being 12 ft. 6? in. 

Volwmes.—The quantity of water contained in 
the boiler at steaming level was 142 cubic feet, the 





THE OIL CITY BOILER WORKS BURNER. 





that at least one end of each tube was expanded 
into a junction-box. The arrangement is clearly 
shown in Figs. 1 and 2. The actual weight of 
water in the boiler when the water was standing at 
0 in the gauge-glass was 8588 lb., while with 5 in. 
in the glass it was 10,405 Ib. 

At the conclusion of the official coal tests, which 
occupied about nine months, the boiler was opened, 
cleaned, and thoroughly examined, and the plant 
put in condition for carrying on the extended series 
of liquid fuel tests, which had for several years 
been contemplated. The general arrangement of 
this plant, shown in plan, may be seen in Fig. 3, 
page 70. The positions of the different units that 
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steam space was 50 cubic feet, and the furnace 
= above the grate bars was 121.14 cubic 
eet. 

Weights.—Boiler fittings, exclusive of uptake 
and smoke-stack :— 


With water sai ie tia 54,127 lb. 
Without water ... “e ms ... 46,668 ,, 


Weight per square foot of heating surface up to 
the water level :— 
With water at . 25.4 Ib. 
Without water ... ro ai ie 21.8 ,, 
Water per square foot of grate... 1080 ,, 


The height of the smoke-stack above the grate was 
70 ft., the cross-section of the smoke-stack was 
8.75 ft., and the ratio of smoke-stack area to grate 
area was 1 to 5.75. 

Perhaps the most noteworthy feature of the 
boiler was the arrangement of the tubes in pairs, in 
such a way that each tube was free to expand 
independently of the other tubes, thus preventing 
longitudinal stresses. They were also so arranged 
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recorded, and the water was then allowed to run 
into the feed-tank. When emptied, the weight of 
the weighing-tank was again taken. The feed-tank 
had on it a graduated gauge, by means of which the 
height of the water was noted at the beginning of 
the test, and at the end of each hour it was again 
brought to the same level. The feed-tank was also 
provided with a steam coil for heating the water, if 
necessary. The temperature of the feed water was 
taken at an elbow of the feed-pipe between the 
pump and the boiler. 

The steel structure in which the boiler was 
erected was specially built for the tests; the 
principal dimensions being as follows :— Floor 


y Fig. 6. inSTAULATION OF Olt CITY FUEL OIL BURNERS. 
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went to make up the installation are there very 
clearly shown, and all pipes may be easily traced. 

In all, there were sixty-nine separate tests made, 
thirty-three of which were carried out with a 
burner designed by the Oil City Boiler Works 
Company, Philadelphia, and shown in Figs. 4 and 
5, annexed, Six of these burners were ranged 
across the front of the furnace, as shown in Figs. 6 
and 7, above, each burner having a separate 
opening in the furnace wall; and provision was 
made whereby cold air could be admitted through 
these holes as well as through the ash-pit. The two 
burners in each pair had an inclination towards 
each other, at such an angle that their flames im- 
pinged near the transverse centre line of the fur- 
nace. Any of the burners could also be quickly 
overhauled for repairs or cleaning. Particular care 
was taken that all joints were tight, so as to pre- 
vent any loss of oil from leakage. 

For weighing the feed-water two separate tanks, 
AA, Fig. 3, were used, and they held respectively 
1046 lb. and 1047 lb. of water each, and rested on 
scales. The weight of each tank when filled was 
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space, 16 ft. by 24ft., with a height of 14 ft. It 
was constructed with an air lock for entrance and 
exit during forced-draught trials. There were also 
seven windows, which could be opened during 
natural-draught trials. 

The air-compressors comprised a No. 3 Roots’ 
blower, capable of delivering 8 cubic feet of free 
air per revolution at pressures ranging from lb. to 
5 lb. per square inch, and a Rand compressor, 
capable of giving pressures up to 100 lb. per square 
inch. There was also a blowing-engine and fan, 
the discharge from which was led direct to the 
stokehold, and terminated in a box so placed as to 
direct the current to the ceiling. 

In order to facilitate the — = of the different 
air pressures at any point of the boiler between the 
furnace and the base of the stack, under both 
forced and natural draught, the apparatus shown 
in Fig. 8 was devised. In the bent tube at the left, 
liquids of different densities were introduced, so 
that light variations of pressure could be easily 
detected. This tube, as compared with the one at 
the right, showed variations of pressure magnified 
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ten times. By turning the proper cock, the pres- 
sure could be brought from any of the points of the 
boiler on to the surface of the liquid in one of the 
bulbs. The UJ tubes were filled with non-mixing 
liquids of different densities and different colours, 
in such a way that the demarcation line between 
the two liquids would come approximately to the 
middle of the length of each limit of the U tube. 
A graduated scale at the back of the tube was 
brought to the common zero by means of a lever 
provided in a slot at the bottom of the scale. 
Neither expense nor trouble was spared in order 
to secure reliable information. Fig. 9 is a typical 
diagram of curves showing the variation of the 
air pressure within the furnace during one of the 
trials ; the spots indicate points where measure- 
ments were taken. The abscissa are roughly 
proportional to the measurements along the path of 
the gases. The proper regulation of the supply 





maximum temperature of 2200 deg. Fahr. in the 
furnace. 

It was decided that at the commencement of 
each test, when the burner was first lighted, an 
excess of oil should be given to the burner, which 
excess would be shown by the smoke issuing from 
the top of the stack. The amount of oil would then 
gradually be decreased, until just a faint trace of 
smoke could be seen at the top of the stack. Pro- 
vision was also made for the introduction of extra 
air at the sides of the furnace, through holes 8 in. 
by 14 in. on a level with the furnace floor, and close 
to its back wall. Across the furnace floor a flue of 
loose firebricks was built to connect the two open- 
ings. Spaces between the bricks in the roof of 
the flue were also left, through which extra air 
could be introduced where the combustion was 
more intense ; but this extra air was cut off during 
the natural-draught trials and the maximum forced- 
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Fig. 10. THE OIL CITY BOILER WORKS BURNER, USED IN TESTS N° 10, 11,& 12. 
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of oil and air to the burners being of great import- 
ance, a mirror was so placed that the man in 
charge could easily note the colour of the gases 
that issued from the top of the smoke-stack. 
Temperatures and samples of the flue gases at 
the base of the stack were taken at a point about 
5 ft. from the nearest heating surface of the boiler, 
measured along the path of flow of the gases. A 
mercury-nitrogen pyrometer was used in the trials ; 
for, contrary to the experience gained during the 
previous coal tests, it was found that the tempera- 
tures.at the base of the stack were very free from 
rapid fluctuations ; there was seldom flaming in the 
stack, and even when this did occur, fluctuations of 
temperature were absent. A platinum-rhodium 
electric pyrometer was used for temperatures higher 
than 1600 deg. Fahr. ; and this instrument, for both 
natural and forced draught conditions, showed a 








draught trials. The steam generated in the boilers 
was blown into the atmosphere, the discharge being 
regulated by a stop-valve. 

The oil used was supplied by the Standard Oil 
Company, and during most of the experiments was 
from the Beaumont 'l'exas field. Before delivery it 
was said to have been subjected to an inexpensive 
treatment, which removed from it the sulphur and 
some of the more volatile hydrocarbons. 

When all the arrangements were completed, it 
was decided to make what was called an endurance 
test of 116 hours’ duration, in order to test the 
plant. This was accordingly done. The oil-burners 
used during the test were regulated so that they 
consumed about 830 Ib. of oil per hour. The 
smoke issuing from the stack was quite light and 
uniform in colour; and, according to ten observa- 
tions made during the day watches, the maximum 








variation was from 0 to 1 by Ringelmann’s charts, 
the average colour being 0.4. The platinum-rhodium 

yrometer registered a temperature of 1980 deg. 

ahr. near the middle of the furnace, while at the 
receiving end of the combustion chamber the tem- 
perature was 1900 deg. Fahr. During the whole 
of the test the boiler was fed with river water 
which had not being filtered, and towards the end 
of the trial it grew very muddy ; so much so, in 
fact, that the gauge-glass connections occasionally 
became clogged, and had to be blown through. 
The oil which was used during the trials showed 
on analysis the fullowing composition :— 


Per Cent. 
Carbon ise ted es ia hs 83.26 
Hydrogen ... i aa : ant 12.4 
Sulphur so Soe = = 05 
Oxygen os ee _ fai ae 3 83 
99.99 
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The calorific value of the fuel was equal to 19,481 
British thermal units. 

The crude petroleum supplied from Beaumont 
contained from 2 to 3 per cent. of sulphur ; but 
before use the oil passed through a refining pro- 
cess, and the sulphur was reduced to 0.5 per cent., 
as shown by the above analysis. 

Californian oil was used in some of the trials, 
and the results were compared with those obtained 
from Texan oil. The Californian oil had the fol- 
lowing composition :— 


Per Cent 
Carbon ata ba me jaa - 81.52 
Hydrogen... ; wt ue 11.01 
Sulphur es a ed 5 06 0.51 
Nitrogen | 6.92 
Oxygen f°” a as =. = 92 
99.96 


Its specific gravity at 60 deg. Fahr. was 0.966, and 
the calorific power in British thermal units was 
18,667. 

Many types of burners were used during the 
trials ; in fact, any maker was at liberty to have 
his burner tried in an absolutely impartial manner, 
on condition that he complied with certain rules 
laid down by the Board. Of course, many of these 
burners were very similar ; in some of them steam 
was the atomisirg agent, in others compressed 
air, while both steam and air could be used in 
many. There were in all 69 tests made. Thirty- 
three of these official tests were carried out with 
what is known as the Oil City Boiler Works bur- 
ner, or with some form of it ; and the atomising 
agent in the majority of the trials with this form of 
burner was steam, the remainder atomising with 
compressed air, During seven of the 35 trials, a 
patent nozzle was fitted to the device. Figs. 4 and 5, 
page 71, show this burner for compressed air, while 
Fig. 10, above, was the form adopted for steam. 
Fig. 11is a similar make of burner, but witha modified 
tip. The method adopted for installing this burner 
has been alluded to in describing Figs. 6 and 7, and 
requires no explanation. The burner in its latest 
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improved form was the development of perhaps one 
or two hundred types, which have been used in 
the oil regions of Pennsylvania and Ohio during 
the past 35 years, and it was used on such a large 
proportion of the trials in order to make a com- 
ison as to the relative heating value of both the 
exan and Californian oils, under varying condi- 
tions of natural and forced draft. Whether re- 
garded from the standpoint of efficiency or of 
capacity, this burner compared favourably with any 
that were used during the trials. 

The following table is interesting as showing a 
summary of comparative tests made with Texan and 
Califorriian oils when using the Oil City Boiler 
Works burner :— 




















Evapora- | ein 
Number’! Air Pres- . ee | see 
Character | of Ex- | sure in a Se. Es. of | Bvapese- 
{Oil. | peri- | Fire- |petive | Eqniva- | tion per 
nents. | Rooms. |Eificiency. lent Grate Hour 
poreed ‘ | Surface | in Lb. 
| | in Lb. 
Texan : ll 0 13.80 | 271.1 13,288 
Californian + 0 12.73 242 12,145 
Texan a 3 111 12.17 427 21,548 
Californian | 2 1.0 11.95 363.4 18,220 
Texan a 4 2.09 11.05 532 25,283 
Californian 3 2.0 11.47 433 21,760 
Texan ‘ 2 3.72 11.30 667 33,262 
Californian | 3 3.00 11.20 554.9 27,822 
| 





Eight of the official tests were made with a 
burner known as the ‘‘W. N. Best,” and during 
these tests both steam and air were used as 
atomising agents. The burner is a combination of 
many designs and patents, and is shown in Figs. 12, 
13, 14, and 15. It will be seen by these that the 
burner is of the slot design, the atomising slot 
being above the oil-supply passage. The arrange- 
ment is ge to prevent the accumulation of 
carbon in the oil-slot. The installation of the 
‘* Best” burner in the furnace is shown in Figs. 16 
and 17, page 72, and it will be seen there that 
only four burners were used, two being in the 
centre and one at each end of the furnace. Had 
six of these burners been installed, it is believed 
that the greatest total evaporation from any 
design of installation would have been obtained. 
There seemed, however, to be an inclination among 
the makers to instal too few burners. Below is a 
summary of the tests made with this installation, 
which the Board considers as one of the best for 
either natural or forced draught conditions. The 
general arrangement of the installation, however, 
has, perhaps, quite as much to do with the result as 
the special form of burner used. 





} 
Equivalent 





eapestion | 
Draught |Evaporation| of Water per | _ Total 
Test No Precis in | from and at} Hour per Evaporation 
"| Bive-Room, | 242 deg. F. Square Foot of | of Water 
} *| per Pound | uivalent | per Hour. 
|" of Oil. | Grate Surface. 
in. Ib. Ib. 
29 2 11.60 471.9 | 23,662 
30 1 12.33 416.3 20,875 
31 3 11.85 587.3 29,452 
34 0 13.46 304.2 15,525 
35 1 12.37 422.8 21,199 
36 2 11.92 467.3 23,428 
37 | 3 | 11.23 518.9 26,018 
338 | 0 13.57 325.5 | 16,322 
| 








It may be interesting also to compare the work- 
ing of the ‘‘ Best” burner with the Oil City Boiler 
Works burner when under varying draught pres- 
sures, and with both Texan and Californian oil. 
This is done in the table below, from which it will 
be seen that, with natural draught conditions, the 
advantage was with the ‘‘ Best” burner with Cali- 
fornian oil, while under 2 in. draught conditions the 
advantage lay with the Oil City Boiler Works 
burner, using Californian oil. 
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for maximum forced-draught purposes the greatest 
evaporation can be secured from the lighter oils, 
as with these the supply can be regulated more 
uniformly than is the case with the heavier oils. 
Although nine different kinds of burner were 
tried during the trials, it will not be necessary to 
give a detailed description of the remaining seven. 
The names of these were the “Hayes,” the *‘ Reed,” 
the ‘‘ Harvey,” the ‘‘ Branch,” the ‘‘ Advance,” 
the ‘*Santa Fé,” or ‘‘ Booth,” and the ‘ Mac- 
Donald.” During the sixty-nine tests carried out, 
draught pressures varying from 0 (that is, natural 
draught) to 3.75 in. of water were employed. 

While the official tests we have described were 
being carried out, some independent experiments 
were conducted with centrifugal burners, or those 
in which the oil was gee by means of centrifu- 
gal force, and also with what are called mechanical 
burners, or those in which air and steam pressure 
are dispensed with, and the oil is sprayed by being 
pumped, under considerable —- through a 
properly-constructed orifice. These had, however, 
only a measure of success. Asa result of these very 
careful experiments, a number of conclusions were 
arrived at, which we may summarise as follow :—- 

1. That no difficulty ought to be experienced by 
an intelligent stokehold staff in burning oil in a 
uniform manner. 

2. For general purposes on shore, high-pressure 
steam is more satisfactory than air ; but with steam 
the consumption of oil cannot be forced to so great 
an extent as when air is used. For naval pur 8, 
air would therefore ap to be better adapted 
than steam as a spraying medium. It has, how- 
ever, the disadvantage that the compressing ma- 
chinery is very bulky. 

3. Special precautions should be taken for the 
removal of the water that will collect from various 
sources at the bottom of the oil-supply tanks. 

4. The evaporative pane of crude and refined 
oil is practically the same, though the danger of 
using the former is much greater than the latter. 

5. It is of great benefit to heat the air necessary 
for combustion ; and ip order to ensure a uniform 
supply of oil to the burners, the oil should be 
heated by some simple means, care, of course, being 
taken that the heating is only carried to a point 
well below the temperature of the deposition of the 
hydrocarbons. 

6. There should be a reserve of burners installed, 
and they should be of a form that can be rapidly 
examined, and any special parts renewed by the 
stokehold staff. 

7. The hygrometric state of the atmosphere has 
a noticeable influence upon the efficiency and out- 
put of the boilers. 

8. In order to decrease the noise, where air is 
used as a spraying medium, an air-cushion tank for 
the oil-supply pump should be installed, as such a 
tank wenll Gomme the pulsations of the pump. 

9. It is very necessary that the oil should be 
strained before use, and the strainers should permit 
of rapid examination and renewal if necessary. 

10. The simpler the furnace, the greater its 
efficiency. Brick arches tend in many cases to 
reduce the volume of the furnace space. In Scotch 
boilers there should be a simple vertical brick 
lining to the back of the combustion-chamber wall, 
and a lining to the front end of the furnace for 
about one-third its length. 

11. All oil-fuel installations should allow of 
renewal, within twenty-four hours, of all grate and 
bearing bars, and a return to coal-firing, if neces- 


sary. 
12. When burning oil fuel, it is an advantage to 
have retarders in the fire-tubes. 
13. Intelligent men only should be employed in 
the management of oil-fuel installations. 
14. The efficiency af all plants depends chiefly 
on the character of the fittings and auxiliaries ; 
the form of burner, so long as well-known prin- 
ciples are adhered to, playing only a small part in 
the success of an installation. The work of design- 
ing and constructing such plants should only be 
entrusted to thoroughly experienced and competent 
mer. 
16. For marine work no crude petroleum should 
be used, and the oil should undergo some mild 
form of distillation before being placed in the 
tanks. This is on account of the searching and 
corrosive effects of the crude product. 
16. The compartments used for the stowage of 
petroleum in a vessel should be as few as possible, 
for reasons of safety and facility of discharge. 





17. Under severe forced-draught conditions, and 


with water-tube boilers, the solution of the smoke 
question, with oil fuel, is nearly as remote as ever. 

18. Draught gauges should be installed at 
different points between the furnace and the base 
of the stack. 

19. For naval purposes, oil should be supplied 
that will not flash under 175 deg. Fahr. 

20. There should be no attempt made to use oil 
as an auxiliary or supplementary to coal. 

21. In marine construction, no oil should be 
carried in compartments directly beneath the 
boilers. 

22. The Board considers that the engineering 
and mechanical features of the liquid-fuel problem 
have been satisfactorily solved. 

For manufacturing pu s, the financial and 
supply features are the only hindrances to the use 
of crude | partacmer as a standard fuel. Com- 
mercial and transportation features of the problem 
are existing bars which limit the use of oil fuel in 
merchant mye: while fur naval purposes there is 
the additional and serious difficulty of providing a 
satisfactory and safe structural arrangement for 
carrying an adequate supply of oil. 

The work carried out by the Liquid Fuel Board 
represents an immense amount of labour, which 
occupied a period of twenty-eight months, and 
every credit is due to the workers for the careful 
manner in which they have conducted all their 
experiments. The conclusions they have arrived 
at ought to prove of the greatest value to future 
investigators. 





THE WORKS OF MESSRS. J. AND E. 
HALL, LIMITED, DARTFORD, 

Tue historic works of Messrs. J. and E. Hall, 
Limited, situated at Dartford, in Kent, will form 
the object of one of the most interesting excur- 
sions that will be made during the coming joint 
meeting of the American Institute of Mining Mngi- 
neers and the Iron and Steel Institute. The visit 
will be paid on the afternoon of Wednesday, the 
25th inst. 

Some years ago—say, about thirty—a visit to 
these works would have been of antiquarian rather 
than scientific and practical interest; but within 
the period covered by the present management such 
advances have been made that the works are 
amongst the most progressive that are to be seen. 
We well remember visiting these works some 
years ago, to inspect some work in progress and 
the wonderful collection of ancient machine-tools 
that were then in use, some of them probably 
dating from the foundation of the firm—over 
120 years ago. All that is now changed, and there 
are to be seen in these shops some of the most 
modern and efficient plant which can be procured 
anywhere ; whilst the chief product of the firm— 
carbonic anhydride refrigerating machines —re- 
quires for its design engineering knowledge of a 
thoroughly scientific character. It is not always 
one sees an old engineering firm that has lagged 
behind the times recovering its position in this 
manner; and the fact speaks highly of the en- 
gineering and business ability of the present 
management. ‘It may be said, however, that an 
old firm, with a long and honourable career behind 
it, can give promise of a high standard of business 
integrity ; and if with this is joined the modern 
scientific spirit, a very high combination of qualities 
is assured. 

The original firm of J. and E. Hall was founded 
in 1785 by John Hall, and on his death was carried 
on by his sons, John and Edward Hall. The first 
John Hall had also gunpowder works and paper 
works, and it was for the manufacture of machinery 
for these two industries that the firm was for 
many years famous. As was the case, however, 
with all the early engineering factories, a great 
deal of mill-work was carried out. A large number 
of beam-engines were also made, and this branch 
of manufacture continued up to comparatively 
recent times; a great many users preferring the 
beam-engine, often with the low-pressure cylinder 
added, to the direct-acting type. The ‘‘ Elephant” 
boiler had its origin at these works, although 
it was so much more readily adopted abroad that 
it is generally supposed to have been of French 
origin. Amongst other interesting incidents con- 


nected with these works was the fact that Richard 
Trevithick was engaged there, more particularly 
in the development of the use of high-pressure 
steam ; and he brought out at Dartford what is 





considered to haye been the firat steam-turbine 
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engine. In 1835 the first trunk engines were de- 
signed and constructed at the works. They were 
fitted on board the steamer Dartford—a vessel 
that was employed in the coasting trade between 
London and Penzance. 

It will be seen that in the past the record of the 
firm was one of enterprise and advancement, and 
this spirit has descended to the present manage- 
ment. In 1875 Edward Hall died, the last of the 
name, and in 1879 the business came into the hands 
of Mr, E. Hesketh, the senior director of the pre- 
sent limited company, who was shortly after joined 
by Mr. Bernard Godfrey. At this time the old 
sources of demand, which had served the firm so 
well in the past, had almost entirely fallen away ; 
but the new management soon found a fresh 
means of activity. This was the cold-air refrigerat- 
ing machinery, the firm taking over the Giffard 
process which had been exhibited at the Paris 
Exhibition of 1877. A large number of ships were 
fitted with this apparatus, which some of our 
readers may remember* was exhibited at the 
Health Exhibition of 1884. In 1888 the firm 
brought out the carbonic anhydride refrigerating 
and ice-making machine, which now forms practi- 
cally their sole production. On the present and 
opposite pages we give illustrations of four of 
these CO, machines, which will serve as representa- 
tives of the manufacture. 

Fig. 1 isa duplex land type machine, each side 
consisting of a compound engine, driving by its 
tail-rod the CO, compressor. The crank-shaft is in 
two pieces, coupled together in the centre, so that 
by unfastening this coupling either side can be run 
independently. The compressors are made of hard 
high-carbon steel forgings bored out of the solid, 
and fitted with hard-steel valves and seats. The 
piston-rods are of nickel steel, ground true. The 
engine is of the compound surface-condensing type, 
and air and water circulating-pumps are provided. 
This is a machine of 250 tons ice capacity. 

Fig. 2 isa duplex marine type machine with com- 
pound steam-engine, the cylinders being arranged 
side by side and fixed on to the one bed-plate. Hach 
cylinder drives by its tail-rod a CO, compressor, 
and in the base of the machine are fitted the copper 
CO, condenser coils, the evaporators being in 
separate vessels. There are thus two entirely dis- 
tinct CO, systems, so arranged that either can be 
worked independently of the other. 

Fig. 3 isa single type vertical marine CO, re- 
frigerating - machine, specially designed for the 
Baltic butter trade. The main casting carries 
the cylinder and compressor, these being arranged 
side by side, and forms also the tank containing the 
copper CO, condenser coils. A sea-water circulat- 
ing-pump is driven off the end of the crank-shaft. 
The evaporator coils are contained in a separate 
steel insulated casing situated at the back of the 
machine, and the brine-pump is of the indepen- 
dent steam-driven type. This machine is of 12 tons 
capacity. 

Fig. 4 is a land type combined machine, arranged 
for driving by belt. There is one main casting, which 
forms the tank inside which the condenser coil is 
situated, and the same casting carries the CO, com- 
pressor, crosshead guide, and main bearings driven 
off the crank-shaft. In the interior of the con- 
denser coil is situated a double vessel, with in- 
sulation between, inside which is the evaporator 
coil. Attached to the main casting are also the 
brine and water circulating pumps, driven off the 
crank-shaft. 

A necessary detail that has been introduced in 
the design of these machines is a relief valve to the 
system. In order that the compressor may be 
opened up for examination of the valves and piston 
without the loss of carbonic anhydride, stop-valves 
are fitted on the suction and on the delivery sides, 
and these enable the gas to be retained in the con- 
denser and evaporator. As the machine might, 
perhaps, be started with these valves closed, it is 
desirable as a precaution to fit on a relief valve. 
The ordinary spring safety valve could hardly be 
depended upon to be perfectly gas-tight, and a com- 

romise has therefore been devised. The spring- 
oaded valve is used, below the seating of which 
there is fitted a copper disc, which under normal 
ressures closes the escape The dise will, 
Lomeves, be ruptured at a pressure below that to 
which the machines as a whole are tested, and on 
the disc giving way, the spring-valve comes into 
play. Great care is needed in the manufacture of 


* See ExGInrerine, vol. xxxvii., page 563, 





CARBONIC ANHYDRIDE REFRIGERATING-MACHINES. 
CONSTRUCTED BY MESSRS. J. AND E. HALL, LIMITED, ENGINEERS, DARTFORD, KENT. 




















Fig. 1. Dopcex 250-Ton RerricERaTInc-MAcuHINE. 

















Fic. 2. Duptex Marine Type Rerriceratine-Macuine, 


the copper discs, as any variation in the thickness 
or strength of the metal would upset the calcula- 
tions as to strength. Another matter that requires 
close attention is the making of joints ; but here 
carbonic anhydride has an advantage over some 
other refrigerating media, as it is a non-corrosive 
agent. Any suitable material that will stand pres- 
sure, such as leather, can therefore be used ; but such 
joints as may be subjected to high temperature are 
made with jointing rings turned out of a copper 
alloy. This metal withstands heat, and yet is suffi- 
ciently elastic to render the joint tight under all 
ranges of temperature. The joints are tested by 


| subjecting them to pressure and then brushing 
them over with soap and water. In this way the 
slightest leak is discovered, as it will make a bubble. 

The carbonic anhydride for charging the machines 

| is supplied in the usual gas-cylinders. These are 
| all tested to 3360 lb. to the square inch, and two 
| flasks in every hundred are cut up to subject the 
material to physical tests. The disc safety device 
is also fitted to these flasks. 

The advantages of using carbonic anhydride (CO,) 
as a refrigerating agent are fairly well known, the 
chief being that it is an inert gas, and is. there- 
fore, non-poisunous, its only deleterivus effect on 
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either through over- 
head shafting or by 
separate motors. In 
the power-house there 
are two 350 - horse- 
power Willans en- 
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the human system arising when it is present in 
such quantities as to cause asphyxia. A complete 
charge of one of the CO, machines might be allowed 
to escape into the engine-room of a vessel under 
ordinary conditions without causing any inconveni- 
ence. This, we understand, has been repeatedly 
proved by experiment. This is an advantage that 
must be placed to the credit of this refrigerating 
medium as compared to anhydrous ammonia, which 
is an active poison. 

The Dartford works, as stated, are well equipped. 
They comprise a pattern-shop fitted with wood- 
working machine-tools, an iron foundry with two 
melting cupolas, a brass foundry, boiler-shops, 
and extensive stores. The chief feature, however, 
is the large machine and erecting shops, where we 
saw some big machines in progress during a recent 
visit we paid to the works. The CO, compressor 
cylinders are of very solid construction, being 
bored out of a square block of crucible steel. 
There are several fine machine-tools here, amongst 
them a large hexagon turret-lathe by Herbert, of 
Coventry, and many semi-automatic lathes by the 
same maker. High-speed steel is used for cutting 
tools, and other modern features have been intro- 
duced. In the pipe-shops, where the extensive 
coils that form so important a feature in refrigerat- 
ing machinery are thade, electric welding is em- 
ployed for end-joining the pipes. This is a great 
advantage, and renders what was formerly one of 
the most difficult tasks a smith could be set to do, 
an operation that can be carried out with certainty, 
and without causing any swelling or constriction 
in the pipe. The pipe-bending machinery used in 
these works is also of an ingenious character, and 


Sincte Type Marine Rerriceratinc-MacuHine. 


gines, each coupled 
direct to a 220-kilo- 
watt E.C.C. electric 
generator. There is 
also a 52- kilowatt motor transformer, which 
transforms the continuous current to alternating 
current for electric welding ; and there is another 
transformer to reduce the pressure of the public 
supply from 460 volts to the works standard 
of 120 volts. There are also two other motor- 
generators of 35 kilowatts each for electric welding. 
In the engine-house there is also an air-compressing 
machine for testing parts of the refrigerating- 
machines under water. All pipes are tested to 
2000 Ib. to the square inch. 

At the present time the firm are preparing to 
make a new departure for the extension of their 
business. They have lately acquired from abroad 
the rights for making a commercial type of motor 
vehicle, the machinery for which would be suitable 
for omnibus or light-wagon work. At the time of 
our visit a large building to be devoted to this 
work was nearly completed, and a number of fine 
modern machine-tools had been delivered. We 
hope, however, to say more about this feature of 
the Dartford works when the arrangements are 
more complete. 








CONSTANTS FOR GASES. 
For the simple expression p v = RT, which re- 
presents the theoretical relation of gases which 


| perfectly obey the laws of Boyle and Dalton, J. D. 


Van der Waals has substituted the following equa- 
tion, known by his name :— 


(p+) -) =RT 


The factor a denotes an internal force or attrac- 
tion, the effect of which varies directly as the 





has been designed and made by the firm. 


© machines are driven by electric power, | square of the density—i.e, inversely as the square 
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of the volume ; and the factor 6 denotes the sum of 
spheres of influence of all the molecules present in 
the volume or space v. This expression expanded 
becomes 


rev(g- Horan 


the term within brackets being intended to correct 
the ideal formula p v = RT in such a way as to 
represent the actual behaviour of gases under 
changes of temperature and pressure. Clausius and 
other physicists have devised formule with a similar 
object in view, but they all require the use of at 
least two factors, or constants, « and b. 

In 1898, J. Van der Waals showed how a deter- 
mination of the molecular weight of gases could be 
calculated from their density, for the molecular 
weight of a gas is proportional to the normal den- 
nmesentoemnees WORD Cli 
(1 + a) (1—6) 
is the density found at 0 deg. Cent. under the 
pressure pp), and a and b are the constants of Van 
der Waals’ equation. If d', be the density found 
at another temperature T, mathematical discussion 
leads to the equation 

dn _ 1-0.001645 Tr 
dy 7 T: \, 
T(5 t- i) 
where T;, is the critical temperature of the gas. 


sity d,,, which is equal to 


For T >27 _ the correction is negative, and é 
0 
27 T. 


has a maximum for T = 
In the Zeitschrift Physikal Chemie, 1901, the same 
authority in a mathematical investigation showed 
that a and b in the equation 


(p+ S)@-H=RT 


are constant for varying temperature and pressure 
only for monatomic gases. From Helmholtz’s 
theory of cyclic motion, the variation of a and b 
with temperature and pressure for diatomic and 
polyatomic molecules was deduced, and it was 


shown that the ratio of the specific heats’ for 
Cy 
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diatomic molecules is 1.4, and for triatomic mole- 
cules 1.2857. 

In vol. ix. of the Archives Neerland tise (1904) 
J. Van der Waals states that his equation, 
although qualitatively valuable, does not furnish 
results which are numerically exact; and he dis- 
cusses whether the constants a and b should not be 
regarded as temperature or pressure variables. 
Referring to the suggestion of Clausius that a should 


a.273 


be replaced by 2 - , he raises objections to this, 





and considers that a is probably constant, but that 
b diminished with the volume. 

Thus for carbon dioxide (CO,) the value of b has 
been found to be 0.00242 in the gaseous state, but 
0.001565 in the liquid state ; and he concludes that 
b must be regarded as a variable. The diminution 
in b may be regarded as due to a real decrease in 
the volume of the molecules themselves or to a 
variation of the relation existing between 6 and this 
volume. 

The space actually occupied by the molecules of 
a gas has not yet been determined, but expressions 
for calculating it have been put forward by J. D. 
Van der Waals, senr., and by Boltzmann, both of 
which werereviewed in the Proc, K, Akad. Amster- 
dam, 1903, by J. D. Van der Waals, junr. 

The value of the ‘‘gas constant” R in the 
equation p v = RT for ideal gases can be obtained 
from observation on real gases, if p is taken small 
enough. For the most permanent gases, the curves 
representing pv as a function of p and at constant 
temperature are straight lines up to 5 or 6 atmo- 
spheres. It is therefore possible to calculate the 
value of pv, for p approaching zero, with great 
accuracy. The data required are the molecular 
weight of the gas, the weight of a litre of gas 
under standard conditions, and the compressibility 
of the gas between 0 and 1 atmosphere. From the 
results obtained for seven gases by Leduc and 
Sacerdote, and using the atomic weights of the 
International Commission, the volume occupied by 
one gramme molecule of a_ perfect under 
760 millimetres mercury pressure at 0 . Cent. 
is found to be 22.4135 litres, and, using Lord 
Rayleigh’s measurements on three gases, 22.4098. 
When the more accurate atomic weights, based on 
oxygen as 16, of hydrogen 1.0076, and carbon 
12.004, are used, the numbers become 22.4130 and 
22.4116 respectively. 

Continuing this subject, Daniel Berthelot, in the 
Zeitschrift Elektrochemie, vol. x., gives in conn2cted 
form his work onthe exact molecular weights of gases. 

Assuming that perfect gases would obey Avo- 
gadro’s and’ Gay Lussac’s laws of combining volumes 
with absolute accuracy, he has calculated the exact 
molecular weights of several simple gases by taking 
into account the deviation of these gases from perfec- 
tion, and, from the molecular weights so obtained, 
he has been able to assign values to the atomic 
weights of the elements of which the gases are 
composed. He considers, first, the data for the 
weight of a litre of the various gases, then the 
deviation of the gases from Boyle’s law between 
1 and 2 atmospheres pressure at 16 deg. Cent. 
From the latter values he calculates the deviations 
for 0 deg. between zero pressure and 1 atmo- 
sphere for the more compressible gases by means 
of Van der Waals’ formula ; for the incompressible 
gases this correction for the different range of 
pressures is negligible. He thus obtains a table of 
deviations from the laws of perfect gases ()4,) 
0 deg., and by multiplying the observed weight 
of a litre of the various gases at 0 deg. by 1-A 
he obtains the weight which the gases would 
have if they were perfect gases. he symbol 
expresses the deviation A as found between one 
atmosphere pressure and zero, and at 0 deg. 
Cent. temperature. Employing the ordinary 
molecular weight M, as deduced from the atomic 
weights, he obtains the annexed table of observed 
molecular volumes v, and of corrected molecular 
volumes Vj. Oxygen is taken as the standard of 
atomic weights at 16, and if the usually accepted 
atomic weight of nitrogen—14.04—be taken for 
the clement and its compounds, V, becomes for 
this instance 22.46. Guye has shown that by 
reducing nitrous oxide by metallic iron, nitrogen 
results with an atomic weight of 14.01 as a maxi- 
mum ; and if reasoning analogous to D. Berthelot’s 
be adopted, 14.004 is the figure of greatest con- 
sistency, which is in practical accord with that 
assumed by D. Berthelot (14.005) in his com- 
parison. 








For. | 1—(9A)) 
M Odeg. | 











Name of Gas. weile. t% Vo. 
2.0152 | 22:4363 1.00064 | 22.4220 


Llydrogen.. - He 
Oxygen .. av 0) 32.0000 | 22.3970 
Carbon monoxide CO 28008 | 22.4015 ' 
» . dioxide... CO g 44.004 22.2657 0.99326 
Acetylene --| CoH 26.916 | 22.2227: 0.99160 22.4109 
Hydrochloricacid; HCi 36.458 | 22.2216 0.99210 | 22.3933 
Sulphur dioxide..| SO, | 64.06 | 21.8890 | 0.97642 | 22.4174 


0.99924 | 22.4140 
0.99954 | 22.4116 
| 22.4167 


Using all available data, D. Berthelot adopts as the 
mean value of the gramme molecular volume, Vy= 
22.412 litres. Accepting this determination, Pro- 
fessor Walther Nernst gives the following values for 
the gas-constant in different units. In these calcu- 
lations the following data are incorporated :— 

1. The absolute zero of temperature—273.09 deg. Cent. 

2. That 10’ erg = 0.23872 gramme calorie. 

3. That the unit electro-chemical charge, or faraday, is 

96,540 coulombs for the gramme equivalent. 
- be That P V = RT, where T is temperature absolute. 
en 

R = 0.83155 x 108 erg x T—!] = 8.3155 [joule x T—] 

R = 0.082068 [litre - atmosphere x T—!] = 1.98507 
[gramme calorie x T—]. 

R = 0.86134 x 10-4[volt-faraday x T-], the ‘‘elec- 
trolytic gas constant.” 

In terms of the last-named equivalent, and the 

ionic concentrations, the usual expression for the 

electromotive force becomes :— 


E= erm logio ¢ volt, where n is the 
electrovalency. 

Taking the weight of a litre of air at 0 deg. as 

0.001293 gramme, we have for the molecular weight 

(M) of a gas in terms of its density referred to air 

as unity (8) :— 

M = 0.001293 x 22,412 5 = 28.979 5 = 296 

approximately. 

Since D. Berthelot’s calculations were made, his 
conclusions, and that of Guye above mentioned, 
for the atomic weight of nitrogen have been con- 
firmed by a series of 36 experiments by Mr. Robert 
Whytlaw Gray, in the laboratory of the Chemical 
Institute, Bonn. Whilst 22 tests by gravimetric 
methods averaged 14.010, 14 tests by density 
methods gave an average of 14.006 as the atomic 
weight of nitrogen, compared with oxygen as 16; 
thus bringing the data for this gas into conformity 
with the generalisation accepted for all other gases. 








THE MANUFACTURE OF PORTLAND 
CEMENT. 

One of the most interesting features of the forth- 
coming London Summer Meeting of the Iron and 
Steel Institute will be the visit that is to be paid 
on Thursday, July 26, to the Northfleet Works of 
the Associated Portland Cement Manufacturers, 
Limited. Before the great amalgamation of the 
many cement factories of the Thames and Medway 
these works were the property of the firm of 
Knight, Bevan, and Sturge, and large quantities 
of Portland cement were produced annually by the 
old process that had been, in its main outlines, 
followed for many years. Whatever may be said 
either for or against large amalgamations of firms 
engaged in any one branch of manufacture, there 
is no doubt that the association of the Thames and 
Medway cement-makers has led to great improve- 
ments in the methods of production. Formerly, 
when the attention of the different makers was 
largely engrossed in getting the trade from each 
other, there was apparently little energy left to 
inaugurate processes involving considerable outlay 
in reconstruction of plant, and also disorganisa- 
tion of business during the period of change. With 
a large number of separate factories combined under 
one general management, and with interests in 
common, the conditions are quite different. When 
methods of manufacture are offered which give 
reasonable promise of advancement, it is compara- 
tively a simple matter to devote one works out of 
many to the purpose of bringing matters to a prac- 
tical issue, and, moreover, the money outlay is but 
a fraction of the total capital of the combined firms. 
This is one advantage of association which we 
mention, because it bears on our present subject, 
asthe corporation known as the Associated Port- 
land Cement Manufacturers (1900), Limited, have 
subjected their Northfleet Works to reconstruction 
by erecting a new plant entirely on modern lines. 
It is fortunate that this has been the case, as not 
long ago it appeared that the American and German 
manufacturers, by their superior methods, bid fair 
to shift the centre of the industry from its birth- 








lace on the estuaries of the Thames and Medway. 
t may be stated here that the raw materials fou 
the manufacture of Portland cement—chalk and 
clay—are not only abundant, but of excellent 
quality in this neighbourhood; and with the 
splendid water carriage afforded by two tidal rivers 
and those wonderful craft the Thames sailing 
barges, it would seem that the riparian district. 
of Kent and Essex is the natural home of the 
cement industry. The white chalk of the Kentish 
hills is of excellent quality, containing from 98 to 
99 per cent. of carbonate of lime, with slight traces 
of silicates of alumina and oxide of iron. The 
alluvial clay which is used is obtained in un- 
limited quantities from the ‘‘saltings” bordering 
the river. It is put into barges either by hand- 
labour or by steam-diggers. The chalk is easily 
quarried by hand-labour, and falls by gravity into 
railway trucks. 

The experiment has been so successful that we 
believe it is proposed to reorganise other of the 
Association’s works in the future. By the courtesy 
of the directors of the Association we recently had 
an opportunity of going through the Northfleet 
Works, and seeing the great changes that have 
been made upon the old system in regard to plant, 
and also in the more scientific methods adopted, by 
aid of extensive laboratories, with trained chemists 
to analyse raw material, and check the process of 
manufacture at different stages. 

It may be interesting to state that Portland 
cement had its origin in a patent taken out by 
Joseph Aspdin in 1824, and was first made com- 
mercially at Swanscombe, Northfleet, and Cliffe, 
all on the Thames. According to some notes on 
Portland cement by Mr. H. K. G. Bamber, to 
which we are indebted for many of these details, 
the firms that started the manufacture now form a 
part of the Association. Previously to that time 
Roman cements and hydraulic limes were the 
materials used. It is only within the last twenty 
years, and more particularly during the second half 
of that period, that the manufacture of Portland 
cement has been organised in accordance with more 
scientific principles, either from the chemical or 
anhalt standpoints ; and here again an advan- 
tage accruing to amalgamation of firms has become 
apparent. If in one works a superior method is 
originated, that is communicated to the other esta- 
blishments ; whilst if in another factory a happy 
invention secures an improvement in another 
direction, that is rendered available for all the 
others; so that in this way the accumulated 
talent of the whole number of chemists or engi- 
neers becomes the common property of all the 
affiliated establishments. To take one instance 
alone, that of fine grinding. It was considered at 
one time, possibly not without truth, that foreign 
makers were ahead of us in this respect; but of 
late German cement - makers have, we hear, ex- 
ra surprise at the fineness to which British 

ortland cement is ground. 

On page 78, and also on Plates III. and IV., 
we give some illustrations of the Northfleet Works 
and diagrammatic sketches of part of the plant 
uscd. In our last issue we published a description, 
together with illustrations, of the telpherage plant 
used at these works for conveying coal ; this being 
a part of the installation which has a general bear- 
ing on large manufacturing operations in general, 
and is not confined to the manufacture of cement. 
As will have been gathered, the apparatus is very 
complete, and we understand it has, in its working, 
given great satisfaction. When we recently saw it 
at work it was taking coal from the barges alongside 
and delivering it to the required positions in a very 
expeditious manner and with a minimum of labour. 

ig. 1 on Plate III. gives a general view of the 
amalgamation plant, by which the raw materials 
are mixed together; Fig. 2 shows the slurry 
reservoirs and mixing-tanks ; Fig. 3, Plate IV., is 
a view of the back end of the rotary kilns; Fig. 4 
is another view of the kilns; and Fig. 5, page 78, 
shows the firing-floor of the kilns. These views 
have been prepared from photographs kindly taken 
for us by the Association. Fig. 6 on page 78 repre- 
sents a section of the kiln-house showing the rotary 
kiln ; Fig. 7 on the same page is a section of a tube 
mill for grinding the cement-clinker ; Fig. 8 illus- 
trates a ball mill used for the same purpose ; and 
Fig. 9 illustrates the hydrating apparatus which is 
applied to a tube mill. 

he first in cement-making is carried on 
in the part of the works shown in Fig. 1, Plate III. 
The unit of plant comprises a number of mills, each 
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unit consisting of large cylindrical vessels, in which 
works a rotating stirrer actuated by suitable mecha- 
nism. There are generally six of these mills in a set. 
Chalk and clay are supplied to the first two mills in 
weighed quantities, the proportions being regulated, 
according to the product needed, under the direc- 
tion of the chemist, who analyses samples of the 
raw material as it is used. The process followed 
at the Northfleet Works is a wet one, large quanti- 
ties of water being added, but a certain detinite 
fluidity being maintained. As the chalk and clay 
get mixed together in either one of the first two 
mills, they are washed through a grid and escape 
to the next mill. Here a similar process is carried 
out, and as the material passes from mill to mill in 
the series-it is brought to greater fineness, until at 
the last it has to pass through perforated steel 
plates having 32,400 holes to the square inch. 

The material or slurry thus delivered is suffi- 
ciently fluid to be pumped up to large storage 
tanks, which are situated on higher ground, and 
from these it is ed to the slurry-mixers shown 
in Fig. 2. The fatter are large circular tanks, in 
which revolve mechanical stirrers. Here the clay 
and chalk particles are still more thoroughly mixed; 
this being a very essential feature in the manufac- 
ture of good Portland cement. In this part of the 
works extensive reconstruction isin progress. The 
Association evidently believe in the Crispin maxim, 
for they are using large quantities of concrete in 
their constructions. Some large chimney shafts 
are being built of this material, reinforced with 
steel bars of T section, on the Weber system. 
This is of American origin, and the owners of the 
patents claim many advantages for their plan ; 
amongst them ‘‘ elegant and graceful outlines” and 
an ‘‘artistic effect.” Upon these qualities no 
definite rules can be laid down—they are matters of 
taste ; but to our mind the parallel side tubes that 
are now being erected are as inartistic and inele- 
gant as any other part of a cement works; and 
that is saying a good deal. They no doubt have 
practical virtues that outweigh these defects from 
the owner’s point of view. 

It should be stated that during the process of 
mixing a continuous course of analysis goes on, 
samples being taken and the results recorded every 
quarter of an hour. Mr. Bamber has given parti- 
culars, which it will be interesting to repeat, of 
this feature of the process. What is needed is to 
determine the amount of carbonic anhydride (CO,) 
present in an accurately weighed amount of the 
dried mixture of chalk and clay. Chalk (CaO CO,) 
consists of 56 parts calcium oxide (CaO), chemic- 
ally combined with 44 parts of carbonic anhydride, 
and it can only occur in these fixed and definite 
proportions. By taking an accurately weighed 
quantity of dried slurry, and determining the 
amount of carbonic anhydride present, the amount 
of calcium carbonate present in the mixture can be 
immediately calculated. Further, the loss of 
weight by burning is also ascertained, and this 
shows whether organic peaty matter may have been 
introduced with the clay. 

By means of the chemical tests the required 
amount of calcium carbonate is determined ; and 
the very thorough mixing of the minute particles of 
clay and chalk by the processes described prepares 
the materials for the next process—that of calcina- 
tion. It will be easily understood that the chemical 
changes that go on in the calcining kiln are more 
sitisfactorily carried out when the materials to be 
combined are reduced to very small particles. At 
the Northfleet Works 96 per cent. of the chalk and 
clay delivered to the mixing and grinding-mills is 
capable of passing through a sieve having 32,400 
holes per square inch. . 

The next stage in the process of manufacture is 
that to which more attention has been paid of late 
than to any other detail. Our illustrations, Figs. 
3 to 6, show the part of the plant relating to this 
stage of the process. From the mixers shown in 
Fig. 2, Plate III., the slurry is passed to the 
rotating kilns, where the constituents of the chalk 
and clay are chemically combined by the influence 
of heat, so as to form the cement. It is here 
that the great saving in time and labour has been 
effected by the new method, whilst at the same 
time the process is more under control. The 
old method was to dry the slurry of chalk and 
clay in ovens or on drying-floors, and then to 
calcine the mixture in ordinary kilns, it being 
packed in with coke. Some years ago the idea 


of improving on this tedious process originated 
with Mr. Frederick Ransome, who invented and 





patented a rotary kiln. His apparatus was prac- 
tically tested in the year 1885, at two works which 
are now the property of the Association; but 
although some success was obtained, there were 
difficulties in carrying out the process that were 
considered at the time insuperable.* Producer-gas 
was used as a fuel, but this was not satisfactory ; 
and the material used for lining the iron cylinder 
of the kiln was not sufficiently refractory. It, 
therefore, remained for the United States to take 
up the idea and bring it to a satisfactory conclusion 
by improving details. We are not acquainted with 
the internal history of this episode in the develop- 
ment of the cement industry ; but it would appear 
to be very similar to that of many other inventions. 
A clever idea is worked out in as perfect detail as 
could be obtained without experience on a practical 
scale, but the inevitable difliculties arise when it is 
applied to commercial uses. Then more money is 
needed for alterations or reconstruction of the 
plant, and this the proprietors of works do not feel 
justified in expending. That is not always the 
fault of the proprietors, for sometimes the inventor 
puts so high a value on the product of his brain 
that he offers too little for the risk of capital ; so 
that the whole business lingers on for a time, and is 
heard of no more until some more fortunate person 
brings it to final success, generally long after the 
original patent has expired. 

Whatever may have been the cause in the case 
of the Ransome kiln—and, as we have said, we 
have no knowledge of this part of its history—it 
was by Messrs. Hurry and Seaman that it was 
brought to perfection, and the Associated Portland 
Cement Company had to purchase from American 
works who had acquired the patents the right to 
use an apparatus founded on an invention first 
tried in their own works. 

The general arrangement of an improved kiln is 
shown in Fig. 6, page 78. It consists primarily 
of a long steel tf somewhat inclined from 
the horizontal, and lined toa certain extent with 
refractory material. This cylinder is caused to 
rotate by suitable mechanism; power for the 
purpose being supplied at the Northfleet Works by 
electric motors. At intervals throughout its length 
the kiln has roller paths attached, and these rest 
on roller bearings as shown. The kilns at North- 
fleet are of large size, being no less than 80 ft. 
long and 6 ft. in diameter (Fig. 4, Plate 1V.). Some 
of the American kilns are even larger than this; it 
being stated that 100 ft. is the length proposed, if 
not already reached. It may be here said in 
passing that the shortness of the original Ransome 
kiln was one of the chief causes of its failure, the 
length being only 25 ft. The cement slurry is 
pumped into the kiln at the top end, whilst at 
the lower end is placed a hopper, into which finely- 
powdered coal is elevated by means of suitably ar- 
ranged conveyors (Fig. 3, Plate 1V.). The coal, which 
is of a bituminous nature, descends from the hopper 
in regulated quantities, and is injected into the 
kiln by steam or air, and at once ignites, the flame 
and hot products of combustion meeting the flow 
of slurry and cement-clinker. At the upper part 
of the kiln the moisture is driven out of the slurry, 
and escapes up the chimney shown. As the slurry 
descends and becomes drier, it reaches the hotter 
zones until the heat is suflicient to effect the 
chemical change, and convert the particles of clay 
and chalk into cement in the form of clinker. The 
temperature needed to cause combination of the 
lime, formed from the chalk, with silicates of 
alumina, in the clay, is between 2800 deg. and 
3000 deg. 

Partly beneath the firing-floor of the kiln, shown 
in Fig. 6, is another rotating cylinder, the function 
of which is to cool the hot clinker. A current of 
cold air is blown into this cylinder, and is then 
used for the combustion of the powdered coal in 
the kiln. 

The quality of the cement depends largely on the 
proper temperature being maintained in the kiln, 
and this is governed by the quantity of powdered 
coal admitted for combustion. The Hurry and 
Seaman patents refer to this detail, the supply of 
fuel, as well as the speed of rotation of the kiln, 
being under the control of the operator on the 
firing-floor. In this way the temperature of the 
kiln, and the amount of raw material descending, 
can be rightly proportioned. Pyrometers are pro- 
vided, but experience is needed to secure the neces- 
sary conditions. The rotary kiln produces a clinker 


* See ENGINEERING, vol. xlii., page 156. 





very different in appearance from that of the old 
description of kiln, the lumps being small and of 
uniform size ; and from this it follows that it is uni- 
formly calcined, there being no large lumps, with 
half-burnt cores and over-burnt surfaces. More- 
over, with the use of powdered coal in place of 
coke, the ash from the fuel does not become iucor- 
porated with the cement-clinker, but is carried 
away tothe chimney. The saving in labour due to 
the mechanical means of transport, to which the 
rotary kiln lends itself, will be apparent. 

It now remains to convert the lumps of clinker 
into the finished article, Portland cement. ‘This is 
an entirely mechanical process, and consists of 
grinding, or pe:haps, rather, powdering, in mills. 
The old way in which this stage of the manufacture 
was carried out was to break up the larger lumps 
of clinker in a crushing-machine like a stone- 
breaker, and then to grind the pieces between 
French burr stones. Kdge-runners and certain 
other appliances have been used in place of the 
old grinding-mills. The cement obtained in the 
old way is, however, not sufficiently fine to meet 
modern specifications, and two mills of a different 
type have been introduced. They both consist of 
rotating cylinders, and are illustrated in Figs. 7 
and 8 on the next page. The latter shows the 
cross-section of what is known as a ball mill. It 
consists of a strong outer casing, within which 
are arranged a number of perforated steel plates, 
lying tangentially to the cylinder, as shown. 
About two to three tons of steel balls of vary- 
ing sizes are placed inside the cylinder, and 
the cement clinker being introduced, the cylin- 
der is caused to rotate on its axis by electric 
power. As the steel balls roll from plate to plate 
they crush up the clinker, and the resultant powder 
passes through holes in the plates on to sieves 
beneath. That which is fine enough passes away, 
whilst the coarser particles return automatically 
from beneath the steel plates into the interior of 
the mill. . 

This is the preliminary process of pulverising, 
the cement-clinker being thus reduced to a coarse 
powder. To finish the process the tube mill, shown 
in Fig. 7, is used. This is composed of a cylinder 
26 {t. long and 5 ft. in diameter, which is caused 
to rotate by power. It is about half filled with 
round flint pebbles, and by them the coarse powder 
is reduced to any degree of fineness needed. As 
is well known, the fineness to which cement is 
ground has an important bearing on its action when 
used ; the finer the powder the quicker being the 
setting, other things being equal. Although, for 
other reasons, a finely ground cement is considered 
desirable, quick setting is not generally an advan- 
tage, excepting for subaqueous work. In order to 
retard setting, makers have added a certain quan- 
tity of gypsum ; which, acting chemically, had the 
desired effect. Gypsum has, however, been con- 
sidered an adulterant, and the Association has, 
therefore, made use of another means for attaining 
the same end. This consists of hydrating the 
cement as it is being powdered, the apparatus 
attached to the tube mill to effect this being shown 
in Fig. 9. It consists simply of a jet of steam 
injected at one end of the mill, means being pro- 
vided to regulate the amount in accordance with 
the conditions desired. In this way the atmo- 
sphere in which the cement is ground is kept 
saturated with moisture, and the small particles 
of cement are equally treated to a process of hydra- 
tion, which, by well-known chemical laws, takes 
from it some of its very rapid-setting qualities. A 
similar result may be secured by aeration, but the 
advantage of the new system is that the whole of 
the mass is equally treated, whilst cement piled in 
heaps, and left exposed to the atmosphere, is chiefly 
affected on the surface, unless continually turned 
over. Even then the action is not so regular as in 
the process described. Mr. Bamber has, moreover, 
pointed out that free, or loosely combined, lime in 
cement will not absorb carbonic anhydride from the 
atmosphere until it has first taken up moisture, and 
been converted into hydrate. In the latter con- 
dition it is free to absorb carbonic anhydride from 
the air, and become converted into inert calcium 
carbonate. It is well known that cement improves 
in soundness by the neutralisation of any particles 
of free lime present, through the absorption of 
water and carbonic anhydride from the atmosphere. 
Mr. Bamber states that by the process adopted by 
the Association the quality of the cement is im- 
proved, first by the —— of any trace of lime 





present, whilst the hydration is effected of the 
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loosely chemically combined aluminates of lime, to 
which are attributed the quick-setting properties of 
cement. Moreover, the system admits of very 
close regulation, depending on the amount of steam 
admitted, and any given setting time of a cement 
may be secured in order to meet the requirements 
of different specifications. 

Mr. Bamber has given us the chemical we ger 
tion of a typical cement when freshly ground ; it 
may be of interest to reproduce this :— 


Per Cent. 

Silica (SiO.) - i ‘ 22.00 
Sand and ingoluble silicates 0.75 
Alumina (Al,03)_ ... oie 7.60 
Ferric oxide (Fe,0; 3.55 
Lime co a a “A = 
Sulphuric ley deids (SO,) 1.50 
Carbonic anhydride (CO,) 0.25 
Water (H,O) kes sh ve = 0.75 
Potash(KjO) . 

De. ... “ae 


100.0 


In regard to fineness of grinding, as already 
intimated, considerable change has come over the 
custom of the trade since improved plant, such as 
we have described, has made advance in this direc- 
tion possible. Up to comparatively recent times a 
cement, of which there remained a residue of 15 
per cent. after the use of a 50-mesh sieve (2500 
meshes per square inch), was considered quite a 
good example. To-day the common practice is for 
the whole of the cement to pass a 50-mesh sieve, 
1 to 2 per cent. of residue to remain with a 76-mesh 
sieve, 3 to 5 per cent. with 100-mesh sieve, and 15 
to 20 per cent. with 180-mesh (32,400 holes per 
square inch) sieve. Some cement which was being 
manufactured at the time of our visit to Northfleet 
would leave only 5 to 6 per cent. residue in the 
180-mesh sieve. 

The following particulars respecting the corpora- 
tion known as the Associated Portland Cement 
Manufacturers (1900), Limited, have been furnished 
to us :— 


In 1900 the company acquired the works and businesses 
belonging to twenty-two firms or companies, includin 
the oldest established and best known in the world. 
Amongst these were:—Messrs. John Bazley White and 
Brothers, Limited; Hilton, Anderson, Brooks, and Co., 
Limited; Knight, Bevan, and Sturge; Burham Brick, 
Lime, and Cement Campany, Limited ; Francis and Co., 
Limited ; London Portland Cement Com ny, Limited ; 
Gibbs and Co., Limited ; and Robins and Co., Limited. 

The various properties owned by the company in the 
valleys of the Thames and Medway alone cover 4009 acres. 
The river frontages with their extensive docks and 
wharves, are more than nine miles in length, and a fleet 
of 200 vessels (steam-tugs, lighters, and barges) owned by 
the ew is daily employed for the transport of mate- 
rials and products to pom ¢ from the various works. Several 
of the works have equal facilities for delivery by rail and 
water. Central foundries and engineering shops have been 
erected at Northfleet, and Frindsbury, near Rochester, 
to deal promptly with any heavy repairs to machinery or 
additions to plant, which cannot be conveniently carried 
out at the numerous local workshops. The cask-making 
machinery at the company’s seqpemene is capable of 
turning out upwards of 3,000,000 barrels a year, chiefly 
for copert the greater part of the cement for the home 
trade being supplied in sacks. _ At the numerous factories 
every approved method of mixing the raw materials and 
burning and grinding the cement.may be seen in opera- 
tion, and careful experiments are being continually made 
to test any new process which may lead to\improvement 
in Feared or economy of production. 

he largest works on the Thamesare situated at North- 
fleet, Swanscombe, and Grays, and on the Medway at 
Rochester, Halling, and Burham. The company em- 
ploys — 6000 le, and the annual capacity of its 
works will shortly be brought up to approximately 1 
million tons. At Gravesend the central offices an 
laboratory are in telephonic communication with each of 
the works and their respective laboratories and testing- 
rooms, from which daily reports of chemical and other 
tests are received and registered. There is constant com- 
munication between every department and the London 
offices, at Dixon House, 72, Fenchurch-street, E.C., 
where the whole of the sales, finance, and general organi- 
sation are controlled 


It only remains for us to thank the directors of 
the Association for giving us facilities for putting 
the above facts before our readers, and especially to 
Mr. H. K. G. Bamber, to whom we are indebted 
for many of the details. Our thanks are also due 
to Mr. Alfred Stevens, the secretary of the Associa- 
tion, and to Mr. C, J. Kean, assistant to the works 
directors. 





Satta.—The municipality of Salta (Argentina) pro- 
poses to expend 20,0007. upon the construction of water 
and drainage works. 





THE MANUFACTURE OF PORTLAND CEMENT. 
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+ New Catepontan Coau.—The French colony of New 
| Caledonia has hitherto been dependent upon New South 
Wales for its coal supply, and it is recognised by the 
French authorities that it is desirable, in the interests 
of the colony, that coal-fields known to exist should be 
developed. Mines have been opened in several places in 
the interior, and an analysis of the coal raised shows that 
it is of good quality, well adapted for steam and manu- 
facturing purposes. A ty of French naval officers 
who recently ins the. mines expressed themselves 
much pleased with the progress which had been made ; 
at the same time, however, they considered it essential 
that railway communication should be secured, so that 
the coal worked could be readily brought to the seaboard, 
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THE NORTHFLEET WORKS OF THE ASSOCIATED PORTLAND 
CEMENT MANUFACTURERS, LIMITED. 


(For Description, see Page 76.) 

















Fic. 1. GeneRAL VIEW OF THE AMALGAMATION PLANT. 
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LOCOMOTIVE FOR THE HUNGARIAN 
STATE RAILWAYS. 


A LARGE number of types of locomotives and rolling- 
stock now to be seen at the Milan Exhibition were 
shown at the Liége Exhibition last year; among these 
we may mention most of the exhibits sent by French 
railway companies and Belgian works, and which we 
described in detail at the time. For particulars as to 
these we refer our readers to our articles in connec. 
tion with the Liége Exhibition, contained in vol. lxxx. 
There are, however, some other interesting types that 
have been prepared specially for the Milan Exhibition, 
and among these is the locomotive exhibited by the 
engineering works of the Hungarian State Railways, 
Budapest. This is a four-cylinder compound, four- 
coupled wheel, 4-4-2 type engine. We illustrate it in 
Figs. 1 to 4. on page 79. The driving-wheels are 
directly in the rear of the front bogie; they are 
coupled to the following pair, while there is a small 
pair of trailing-wheels under the fire-box. 

The frame-plates are inside the wheels. The two 
high-pressure cylinders are inside the frames, while 
the two low-pressure cylinders are outside. The 
cranks for the high and low-pressure cylinders on 
one side of the engine are at an angle of 180 deg., 
and the corresponding pair on the other side are 
also at 180 deg., but the cranks of the right side 
lead by aright angle. All cylinders have piston-valve 
distribution. The low-pressure pistons are fitted with 
through piston-rods. The boiler is provided with a 
wide fire-box. The trailing axle is allowed radial play, 
and is brought back to its normal position on leaving 
a curve by spiral springs; laminated springs act in a 
similar way on the bogie. 

The principal dimensions of the engine are given 
in the table on page 79, and the weights are as 
follow :— 

Weight of locomotive in 


working order... ‘he 74.3 tons 
Weight available for ad- 

hesion cote bea ee 31.6 ,, 
Weight of locomotive empty 67.0 ,, 


The fire-box stays are of copper and phosphor- 
bronze. The boiler tubes are weldless; the stay 
tubes are 6 millimetres (0.23 in.) in thickness; they 
are screwed and expanded in the fire-box tube-plate, 
and are held in the smoke-box tube-plate by nuts and 
washers on both sides. In the fire-box casing there are 
provided twenty mud-holes distributed over the sides 
and ends; there are besides in the fire-box foundation 
ring nine cleaning-out holes, closed with screw plugs. 
The first and third rings forming the barrel are also 
each provided with a mud-hole, and two others, closed 
with screw plugs, are cut in the lower part of the 
smoke-box tube-plate. The manhole is in the top of 
the third ring. The dome is mounted on the first ring 
of the boiler barrel, and contains a steam-separator 
and the regulator, the latter is lubricated by the oil- 
feeder in the steam-dome cover. 

The rape | forming the high-pressure cylinders is 
bolted to the boiler ; provision is made for the free ex- 
pansion of the latter at the back end. The longitudinal 
seams of the barrel are butt-jointed with double straps, 
and tripleriveted. The boiler is fed by two Friedmann 
restarting injectors, of 11 millimetres (0.43 in.) bore. 
They are operated by steam led through a pipe from 
the steam-dome. A branch on the left-side feed- 
pipe is used for sprinkling the coal; the right-hand 
side feed-pipe is fitted with a cock for connection 
with the ash-box jet. The latter feed-pipe is also 
provided with the usual screw-joint for coupling with 
the fire-extinguisher hose. The fire-box has the usual 
fire-brick arch. In order to asvertain the extent of 
the air-draught in the smoke-box when required, a 
copper ee is fitted between the smoke-box and the 
cab, ending at the latter in a J-shaped glass indicator. 

The steam is led from the regulator to the high- 
pressure cylinders, located, as above stated, inside the 
main frame; from the high-pressure cylinders it passes 
to a two-way device connected with the low-pressure 
cylinders, thence either into the latter cylinders or to 
exhaust. On starting, and until the engine has reached 
full speed, live steam is supplied to all four cylinders; 
in this case the steam-valve of the two-way device is 
maintained open, and the steam from the high-pressure 
cylinders flows to exhaust, a branch on the high-pres- 
sure cylinder steam-pipe supplying live steam to the 
low-pressure cylindersdirect. For compound running 
the two-way valve is closed, and communication is 
established between the high and low-pressure cy- 
linders. 

The valve-gear is on the Heusinger system. The link 
motion is outside the frame ; the valves of the high- 

ressure cylinders being operated by the outside 
Tink motion by means of a double lever connected to 


the outside valve-rod. Lubrication of the piston- |i 


valves and cylinders is secured by two Friedmann 
lubricators. For running without load air-valves are 
provided for the high and low-pressure cylinders, 
which communicate with the steam-chésts. The air- 
valves of the pe age cylinders communicate by 
a copper tube with a pressure gauge in the driver’s 





cabin. Both valve-chests of the low-pressure cylinders 
are provided with a relief valve, set for a 7-atmosphere 
(100 Ib. per square inch) pressure. 

All the axles, with the exception of the driving axle, 
are bored through. The crank-pin of the driving-axle 
is also bored. The sand-box is fitted with a compressed- 
air device. All the wheels are fitted with the West- 
inghouse brake ; the brake-shoes of the rear trailing 
atle are carried by a universal joint suspension. The 
bogie-wheel sets are provided with a vertical brake 
cylinder 10 in. in diameter ; for the other wheels there 
are two similar cylinders 13 in. in diameter. 

The boiler barrel is of mild steel with a breaking 
stress of 36 to 42 kilogrammes per square millimetre 
(22.9 to 26.7 tons per square inch) and an elongation of 
22 per cent.; the breaking strain and elongation 
figures together must give a minimum total of 61. 
The driving axle is of nickel steel having a breaking 
stress of 55 to 65 kilogrammes (34.9 to 41.3 tons per 
uare inch) and a minimum contraction of area of 
40 per cent. The tyres of the locomotive and tender 
wheels are of nickel-chrome steel; the axle-boxes of 
the trailing-axle and tender-axles are steel castings. 

The principal dimensions of the tender are as 
follow :— 

Extreme length 
Extreme width 
Total height ... 


. 8.830 m. (27 ft, 4 in.) 
3.100 ,, (10 ft. 2 in.) 


an ed 3.350 m. (11 ft.) 

Height of centre line of 

water-tank above rails ... 1.850 m. (6 ft. 032 in.) 
Total wheel-base of tender 5.050 m. (16 ft. 64 in.) 
Distance between bogie 

centres ns said ... 8,450 m. (11 ft. 34 in.) 
Wheel-base of each bogie... 1.690 m, (5 ft. 3 in.) 
Diameter of wheels... 0.875 m. (344 in.) 


Weight of tender empty ... 21.4 tons 
ge é in working 
order Pa tad «Wass 47.4 ., 
Capacity of water-tank . 18 cub. m. (4000 gals.) 
on coal-bunker ... 8 tons 


The tender-tank is cylindrical, with the exception of 
the front top part, where the water-tank is cut slanting 
to form the inside of the coal-bunker. The water-tank 
is fitted to two longitudinal beams which extend to 
the rear and front, and act as stays for the buffer 
beams. The tender is carried on two bogies. The 
bogie frame consists of a cast-steel cross-bearer of UJ 
section fixed at both ends to the axle-box framework ; 
this is built up of flat steel bars, and contains the bear- 
ing springs as shown. Both hand and Westinghouse 
brakes act on all the wheels. The brake cylinder is 
horizontal, 10 in. in diameter. In the rear of the coal- 
bunker the water-tank is provided with four holes for 
filling, which serve also as manholes. A gauge-glass 
is fitted to the front of the water-tank ; connections 
are also provided at the rear end for the fitting of a 
second water-gauge glass should this be required. 
The water-tank is divided inside by cross partitions. 

The cross-bearers of the tender-bogies are steel cast- 
ings, the breaking stress of which is 40 to 50 kilo- 
grammes (25.4 to 31.7 tons per square inch), with an 
elongation of 15 per cent. 

During tests made with this locomotive on the line 
from Budapest to Vienna a load of 75 tons was hauled 
on a level at a speed of 142 kilometres (88.5 miles) per 
hour, With a load of 357 tons the speed was 110 
kilometres (68.5 miles) per hour. 








Licut Rat.way in Spain.—We learn from the Board 
of Trade Journal that a concession has been granted to 

n Rafael Martin y Arrue, of Santander, representing 
the Santander and Bilbao Railway Company, for the 
construction of a narrow-gauge light railway between 
Solares and Liérganes. 





Harsour Works AT Montevipro.—According to the 
Board of Trade Journal, H.M. Legation at Montevideo 
reports that the Uruguayan Government propose to 
make a considerable addition to the harbour works now 
in course of construction, and for these public tenders 
will probably be invited. The proposal is to build a 
new dock, 180 metres wide at base, to be completed 
on the western side by a solid mole 67 metres wide 
and 370 metres long, with space for sheds, &c., and a 
large open 8 for the movement of vehicles. It would 
mean an addition to the port works of nearly 1000 metres 
of wharf line. The cost is estimated at 800,000 dols., or 
over 170,0007. 





InpEx_ OF PrriopicaAL PUBLICATIONS IN THE PATENT 
Orrick Liprary.—Under the headings ‘‘ Patent-Office 
Library Series No. 8,” and ‘‘ Bibliographical Series No. 5,” 
the Patent Office, 25, Southampton-buildings, Chancery- 
lane, W.C., has recently published the second edition of 
the Class List and Index of Periodical Publications in 
the Patent Office Library. The book is of a very con- 
venient size, and is clearly printed. On looking through 
its paces one thing which we think will strike the reader 
is the great number of periodicals there really are which 
treat on subjects to which he was not aware any special 
publications of the kind were devoted. Even a very short 
study of the book demonstrates clearly the large amount 
of specialised work that is connected with the development 
of almost oreee ee. and not only to industries as 

t 





underatood in their relation to commerce, &c., but also to 
seience and art. The price of the book is 6d. 





DUPLEX TANDEM WINDING-ENGINE. 


Ow Thursday next, the 26th inst., members of the 
American Institute of Mining Engineers and members 
of the Iron and Stecl Institute, who are attending 
the joint meeting of these two societies, which com- 
mences on the 24th inst., will make an excursion to 
Erith, to visit the works of Messrs. Fraser and 
Chalmers, Limited. 

As our readers know, this firm have made mining 
machinery a speciai feature of their productions, and 
have won a prominent position in this field of industry. 
We have on former occasions noticed their produc- 
tions, and on page 86 of our present issue we 
give, in Figs. 1 and 2, perspective views of a large 

orizontal duplex tandem winding- engine which 
they have constructed for the Penrikyber Navi- 
ation Colliery Company, Limited, Penrhiwceiber, 

uth Wales, to the order of Mr. E. M. Hann, 
M. Inst. C.E., their consulting engineer. The engine, 
which is, we understand, the largest modern en- 

ine of its type in this country, was constructed to 

ulfil the following conditions :—It is to wind 6 tons 
of coal from a depth of 580 yards in 45 seconds from 
start to finish, the weight of cage and chains being 
7 tons, whilst four empty trams weigh 2 tons 4 cwt. 
No balance-rope is to be used, and the engine is to run 
condensing with a steam pressure of 120 lb. at the 
cylinders, the latter being strong enough to run with 
140 1b. It was assumed that the steam would be dry 
or slightly superheated, and the engine was further 
designed to withstand a total temperature of steam up 
to 460 deg., in case superheaters were employed later. 

The high-pressure cylinders are 28 in. in diameter, 
and are placed behind 48-in. low-pressure cylinders, 
the stroke being 66 in. 

The winding drum is 18 ft. in diameter and about 
6 ft. wide. Itis coned at the ends to 13 ft. in dia- 
meter. On the 13-ft. part there are four working 
coils, on the coned t 2}, the remainder of the rope 
to be on the parallel 18-ft. diameter part, and to 
extend across the drum about 55 in. This design of 
drum was ogee to enable the engine to get up to 
speed quickly, and without providing cylinders that 
would be so large as to be wasteful towards the latter 
part of the wind, when the acceleration would be com- 
pleted and the load in the shaft considerably decreased. 
A rope speed of about 3500 ft. per minute can be 
attained in 64 revolutions, during which period the 
engine will be taking full-stroke steam in all cylin- 
ders. At the end of this period the cut-off will 
occur at an economical point of the stroke, and at the 
same time the speed will be slightly increased. At 
about the sixteenth revolution the maximum rope 
speed of 3550 ft. will be reached, which will con- 
tinue until the throttle is closed, six revolutions 
being allowed for stopping, and the total number of 
revolutions being 324. It will be noticed that with 
this style of drum there is a great retarding effect. 
This avoids heavy application of brakes and a conse- 
quent loss of energy. There is also a saving of time, 
there being every reason to expect that the engine 
will do the wind in 42 seconds from start to stop. 

The engine is controlled exactly as if it were a high- 
pressure engine, there being a balanced throttle with 
pilot-valve before the high pressure cylinders, and 
also before the low-pressure cylinders. This is worked 
through one hand-lever on the platform. There are 
only two hand-levers, the other one being for steam 
reversing. ; 

There is an intermediate receiver of large capacity 
to steady the pressure of steam delivered to the low- 

ressure cylinders, this receiver being fitted with re- 
Sates Pa ha All the cylinders are steam-jacketed, 
a liner being forced against a shoulder in each at one 
end, thus allowing the other end to expand freely, so 
as to avoid all strains and distortions due to heat. 
The cylinder heads are of cast iron, of box-section, 
and fitted with pop safety-valves. Tripp’s metallic 
packing is used for the piston-rods. 

The valve chambers are cast in the body of each 
cylinder, and sufficient metal is allowed for re-boring. 
The inlet and outlet valves of all the cylinders are of 
the Corliss type ; they are double-ported, fitted with 
shoes and springs, and operated by one wrist-plate, 
thus providing a rapid opening to each valve. The 
steam-valves are closed by spring dash-pots, the point 
of cut-off being controlled by the governor. The 
range of cut-off in the high-pressure cylinders is from 
zero to 40 per cent., and so adjusted as to come into 
action before the maximum speed is reached. The 
exact speed at which the cut-off commences can be 
adjusted as required. The range of cut-off in the low- 
pressure cylinders varies from 20 to 45 percent. At 
starting all cylinders take steam for practically the 
full stroke. When at about 85 per cent. of maximum 
speed the high-pressure commences to cut-off. 

The earlier cut-off commences on the low-pressure 
cylinder a few strokes later than in the high pressure. 

his is done in order to bring down the receiver pres- 
sure, which will rise when the engine is getting up to 
speed. Ample adjustment is, however, provided, so 





as to bring these cut-offs in as desired. The inlet 
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valves are so arranged that in case of over pressure 
in the cylinders they will rise from their seats, and act 
as relief valves of large capacity. This, it will be 
noticed, is in addition to the relief valves in the 
cylinder heads. All rods which connect to valve gear 
are fitted with wedge adjustment gun-metal ends, and 
all pins are case-hardened and ground. The clearance in 
the cylinders amounts to 5 per cent. All the cylinders 
are mounted on cast-iron sole-plates, so that they can 
be removed at any time without disturbing the 
foundations. A by-pass valve is fitted to each low- 
pressure cylinder, and connected to both ends. These 
are operated by one hand-lever on the platform. The 

istons are of cast-iron, and are of box section, the 
Ligh-pressare pistons being fitted with three cast-iron 
rings sprung into place ; the low-pressure pistons have 
two cast-iron rings, and a lining of special piston 
Babbitt metal, which, owing to the amount of graphite 
in it, produces a great lubricating effect, and maintains 
a good surface in the cylinder. The pistons are se- 
cured’ to their rods by nuts forcing ayainst a taper 
shoulder. The piston-rods are of Siemens- Martin steel, 
6 in. in diameter at the crosshead end, and screwed 
in the crosshead and locked by a nut. 

The crossheads themselves are of cast steel fitted 
with cast-iron wedge adjustment babbitted slippers. 
The crosshead pins are 8 in. by 11 in., and are fitted 
into taper bearings ground into place and secured 
byanut. The connecting-rods are of mild steel, and 
have solid ends with wedge adjustment, cast-steel 
babbitted boxes for crank-pin end, and gun-metal 
wedge adjustment boxes for crosshead end. They are 
about 14 ft. 8 in. long, 6 in. in diameter at the cross- 
head end, 8 in. at about the middle, and 7 in. at the 
crank-pin end. The crank-shaft is of steel, and is 
17 in. in diameter at the main journals, which are 
32 in. long, and 20 in. in diameter in the body. The 
cranks are of cast steel, and the crank-pins, which 
are of mild steel, 10 in. in diameter, 11 in. long, 
are forced into the cranks by hydraulic pressure. 
On each side of the engine there is a link motion of the 
Allan straight-line type, having cast-iron eccentrics 
with cast-iron straps. A heavy wayshaft is provided 
mounted on cast-iron bearings connecting the two link 
motions, and between the engines a lever is keyed to 
connect with the steam reversing engine. The re- 
versing engine is mounted between the engines, and 
coupled direct to the above-mentioned lever. The 
cylinder is 8 in. in diameter, and a valve gear, fitted 
with a floating lever arrangement, is suitably con- 
nected to the ~~ and reversing engine; con- 
sequently the link motion corresponds exactly to the 
position of the hand-lever on the platform. The 
reversing engine is also fitted with a water cataract 
cylinder, which ensures steady motion, and main- 
tains a rigid hold upon the gear. 

The drum is built up, having cast-iron cheeks or 
arms, in the rim of which are formed the brake-path 
and flange portion to receive the cone part of the 
drum. The brake-paths are turned and fitted with a 
liner of steel } in. thick, bolted on and turned, This 
liner is ventilated on the underside so as to prevent, 
as far as possible, the heat generated by applying the 
brakes from extending to the drum. The cones of 
the drum consist of arms bolted into the cheeks and 
carrying steel plates, at the outer periphery of which 
a scroll of suitable section is riveted. The outer — 
of the cone is developed to lead the rope on to the 
18-ft. parallel part. The shell itself consists of mild- 
steel plate, 1 in. thick, bolted to the cores, and re- 
inforced by heavy angle-iron rings on the under side. 
The drum has also been fitted with oak lagging. 

The massive channel-iron’ beams for the post-brakes 
are attached to cast-iron bracket-ends, the lower ends 
being supported on substantial cast-iron base-plates, 
whilst the upper ends are connected to each other by 
a tie-rod with suitable cast-steel levers. There is 
fitted an automatic adjustment, so that, as the wood 
blocks wear out, the position of the foot lever remains 
the same. The brake engine has a steam-and-water 
cylinder, fitted with a Whitmore patent self-adjusting 


and variable-load appliance, the advantage of which |! 


is that it enables the driver to apply to the brakes 
any desired load ranging from zero to full load, 
according to the amount the foot-lever is pressed 
down. ith this gear undue strains upon the engine 
and ropes, and the flapping of — when the brakes 
are applied, are entirely avoided: Weights are put 
on the brakes to the extent sufficient to hold the 
ordinary load. If greater stress is required, steam 
power assists the weights or releases them. Thus the 
driver is not dependent upon the steam to put on the 
brakes; but the latter are sufficiently powerful to 
= the engine against full steam at any point of the 
wind, 

The governor is fitted with a spring, which allows 
it to begin to rise at about quarter speed of the engine, 
and to continue to do so as the speed increases. The 
governor is connected to and controls the cut-off gear 
on each cylinder. Pressed-steel pipe connections are 
riveted to the receiver for the throttles and piping. 
The controlling gear is mounted on a channel iron 
frame with a wooden platform, and is fixed on the 


left-hand side of the engine at a height of about 8 ft. 
from the floor-level (see Fig. 2). In addition to 
the levers for controlling the throttle, the re- 
versing engine, for operating the by-pass valves, 
and the foot lever for controlling the brake engine, 
there is added the Whitmore patent controlling 
gear, by means of which full steam can be put against 
the engine at any time, no matter at what s it is 
running. This is an important feature, as if, for 
instance, one of the cages were to suddenly break 
away, and the engine were to race under steam, 
the governor would close the throttles, and it would 
consequently be impossible to put full steam against 
the pistons in the ordinary way. lt is to overcome 
this difficulty that the ghove apparatus has been 
invented. 

A patent safety overwinding device is also fitted to 
the engine. It consists of a cast-iron column, on 
which are mounted two screws. On these screws 
there are threaded nuts which come in contact with 
certain levers connected to the governor throttle and 
to the brake engine. The action of this appliance is 
such as to quickly close the throttle and gradually 
apply the brake, should the engine exceed its normal 
— at an of the wind ; further than this, 
should the engine be run slowly, and the driver, by 
mistake, omit to stop it when the are at the 
landing, the throttles would be quickly closed and the 
brakes rapidly applied ; thus the engine can be 
stopped within a few feet of the travel of the cage. 
This overwinding device is so arranged that it is pos- 
sible at any time to put full steam on to the engine, 
and ensure it being brought to a standstill, without 
the aid of the engine-driver, before the cage reaches a 
dangerous position. 

The visitors to Messrs. Fraser and Chalmers’ works 
on the 26th inst. will be able to see similar work to 
the above in course of construction, as the firm have 
at present in progress two large cross-compound wind- 
ing-engines with cylinders 35 in. and 58 in. in dia- 
meter, with a 72-in. stroke, and having double-coned 
drums 13 ft. to 19 ft. for the up-cast and down-cast 
pit respectively of the new Bentley pits of Messrs. 

rber, Walker, and Co., of Doncaster. There will 
also be seen a cross-compound winding-engine with 
cylinders 28 in. and 46 in. in diameter, with a 66-in. 
stroke, and with a 16-ft. parallel drum, for Messrs. 
Richard Evans and Co., of St. Helens, Lancashire. 
In addition there will be in progress several large 
Riedler compressors, besides pumps, Rateau high and 
low-pressure steam-turbines, Rateau centrifugal sink- 
ing-pumps, stamp-mills, ore and concentrating machi- 
nery, and, in fact, most of the appliances which go to 
make up the equipment of a modern mine. 








AMERICAN PaTEeNTSs.—Last year the American Patent 
Office beat the record so far as both its gross and net 
revenue was concerned, although the number of patents 
issued was scarcely so large as in 1904. In 1 the 
number of patents issued was 2013, the receipts of the 
Patent Office being 216,459 dols., and its expenditure 
179,540 dols. In 1860, the number of ts issued was 
4819 ; the cash received was 256, dols., and the 
expenditure of the year was 252,821 dols. In 1870, the 
number of patents and re-issues had risen to 13,321 dols., 
while the cash receipts were 669,457 dols., the a) age 
of the year coming out at 557,147 dols. In 1885, the 
number of patents and re-issues had grown to 24,233 dols., 
the cash receipts to 1,188,089 dols., and the working 
expenses to 1,824,379 dols. During the twenty years 
ending with 1905 inclusive, the number of patents issued 
by ba Patent Office and its receipts and expenditure were 
as follows :— 











Year. Patents. Receipts. | _ 
dols. dols. 

1886 22,508 1,154,551 992, 
1887 21,477 1,144,510 994,472 
1888 20,504 1,118,516 973,109 
1889 24,158 1,281,728 1,052,958 
1890 26,292 1,340,873 1,099,297 
1891 98,244 1,271,286 1,139,718 
892 23,559 | 1,236,882 1,110,739 
1893 23,769 1,942,572 1,141,088 
1894 £0,867 | 1°187,440 1°100,047 
1895 22,087 1,245,247 1,106,389 
1896 93,378 1,824,460 1,118,414 
1897 23,794 1'375,642 | 1,129;843 
1898 22,267 1,187,784 | 1,136,196 
1899 25,527 1,325,457 1,211,784 
1900 26,499 1,350,829 | 1,260,020 
1901 27,373 1:449,398 | 1,297,886 
902 27,886 1,552,859 1,393,346 
1903... 31,699 | 1,642, 202 1,448,646 
ee 30,984 | 1,657,827 1,476,000 
ae 50,399 | 1,806,758 1,479,633 








The surplus revenue of the American Patent Office durin 
the last fifty years hasshown great vicissitudes. In 1 
the excess of receipts over expenditure was 36,919 dols. 
In 1856, 1857, and 1861 there were deficits; but in 1866 
all previous records were beaten with a surplus of 133,941 
dols. In the following year the surplus sunk to 7319 
dols., but it rallied again in 1869 to 206,715 dols. B 
1873 it had once more sunk to 12,013dols. In 1883, all 
records were beaten with an excess of 471,005 dols. In 
1898 there was only 1538 dols. to spare, but last year’s 





accounts balanced off with a surplus of 327,125 dels. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 1). 

THE first indication of the character of the business 
in iron and steel for the last half of the year manifested 
itself early this week by the precipitation of a volume 
of inquiries for crude iron from representatives of 
machinery makers, pipe manufacturers and foundry, 
machine and manufacturing plants. The inquiries for 
two days foot up 50,000 tons. These inquiries have not 
yet resulted in orders. Much of the business will go to 
Alabama and Virginia furnaces. The result will be that 
many furnaces will book orders sufficient to ran them 
twoor three months ahead when the additional inquiries 
now in sight formulate themselves into orders. Some 
of the larger concerns—such as the Harvester Com- 
pany: the American Radiator Company, and the 

nited States Cast-Iron Pipe and Foundry Company 
—are understood to be on the point of covering their 
estimated requirements far into the autumnal months. 
The natural effect of this activity is to harden prices 
where they are, and to induce makers to quote higher 
figures on small! lots for early delivery. Some of the 
nail factories have been obliged to curtail their output 
of nails because of their bility to obtain rode, 
in consequence of the oversold condition of the mills. 

There are also heavy purchases of basic and Berse- 
mer pig iron, one concern having contracted for 20,600 
tons of basic iron for delivery during the last quarter 
of the year. Large engineering plants in the North- 
West are negotiating this week for foundry and 
forge iron, and one concern in Ohio—namely, the 
Massilon Iron and Steel Company—has just con- 
tracted for 20,000 tons of various grades of pig 
iron, Large steel plants near this city have just 
contracted for 15,000 tons of basic pig, and other 
large concerns, it is known, contemplate the pur- 
chase of crude-iron supplies which will last them 
close up to the end of the year. This activity in pig 
iron comes somewhat as a surprise to the trade, but it 
is readily explainable by the fact that the implement 
plants and larger engineering plants and foundries 
secured during the month of June a number of very large 
orders for equipment of various kinds. This activity 
will probably continue until the larger consumers espe- 
cially will have. covered their anticipated needs be 
the rest of the year. This favourable turn to iron- 
makers from the producers’ standpoint has given an 
— to the entire trade, because it indicates the 
policy to be pursued from now on. 

A like activity also prevails in the steel-rail in- 
dustry, and orders continue to come in for lots ranging 
from 5000 to 25,000 tons. The greatest activity in 
rail-building is now setting in, as it usually does 
about July. There is renewed activity in bar iron, 
and the mills, both east and west, are booking a great 
deal of business, although many of them are just at 

resent idle for repairing purposes. Large contracts 
or furnace coke are being placed for delivery during 
the remainder of the year on a basis of 2.40 dols. per 
ton for furnace coke 48 hours, and 2.75 dole. to 3 dols. 
per ton for 72-hour foundry grades. The building of 
coke-ovens is still continued in some outlying locali- 
ties where coking coal is being developed. Combina- 
tions of mine-owners are being made in West Virginia 
with a view of controlling scattered mining operations 
more advantageously under a single-directing head. 





Vancouver Iron Ornt.—Extensive discoveries of iron 
ore are reported near Port Renfrew, Vancouver Island. 
The discoveries are mainly within the mineral zone ex- 
tending along the west coast. Mining in general in the 

ximity of Victoria is undergoing considerable deve- 
opment. Mr. J. J. Hill, the Canadian railway mag- 
nate, has a high opinion of wy Gy of the iron- 
fields of British Columbia. At St. Paul lately he said : 
—‘* There is an abundance of iron of very pat gealing 
along the north coast of Vancouver Island, Texada, and 
other islands of the coast, and a great deal of coal in the 
same country. There is an abundance of iron on the 
west side of the main range of the Rocky Mountains, 
together with an abundance of good coking coal in the 
Crow’s Nest region, on the east side of the main 
The Orient for a time will furnish a market, but 
China has its own coal and iron, probably the largest 
undeveloped resources of the kind in the world.” 


PrRsonaLt.—Messrs. J. Broll and Co., of 31, Old 
Queen-street, Westminster, S.W., inform us that they 
have been appointed London rs and agents for 
the firm of Messrs. William Truswell and Son, heating 
and ventilating engineers, of Newcastle, Staffordshire. 
—We are informed that Mr. Alexander Murray, 
M.I.N.A., of 6, Fenchurch Buildi: London, E.C., has 
been appointed representative of Messrs. J. Pohlig, 
Limited, of Cologne, for Britain. This firm are the 
European licensees for the construction and sale of con- 





veyors, loading bridges, automatic railways, elevators, 
and other coal and ore-handling machinery patented by 
Messrs. C. W. Hunt and Co., New York.—Mr. F. Charles 


Raphael informs us that his new business address is 156, 
Temple Chambers, Temple-avenue, London, E.C.—We 
have been asked to announce that Mr. James Halerow has 
removed to No. 18, Coleman-street, E.C. He is the Lon- 
don agent of the Hanover Locomotive Works, Bochumer 





Verein, Augsburg and Nuremberg Engineering Works. 





[Jury 20, 1906. 
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LOWERING THE SILL OF THE GREAT CENTRAL RAILWAY UNION DOCK, GRIMSBY. 





MESSRS. A. C. POTTER AND CO., CONTRACTORS, LONDON. 


(For Description, see opposite Page.) 
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LOWERING THE SILL OF THE GREAT CENTRAL RAILWAY UNION DOCK, GRIMSBY. 
MESSRS. A. C. POTTER AND CO., CONTRACTORS, LONDON. 














THE steady growth in the size of ships, whether 


tramps or ocean liners, has necessita’ a correspond- 
ing increase in the size of the docks for their accom- 
modation.: Practically all ports, and particularly those 
of any age, are fi with the problem of improvin 

their docking facilities to keep pace with the uaeened 
size of the ships requiring to use them. It is often found 
both easier pate aie. to construct an entirely new 
dock than to alter an old one to meet modern require- 
ments ; but in many cases there is no land available, or 
its price is prohibitive. Then nothing remains except 
to enlarge or deepen the dock, if it is to continue of 
use to the owners and tothe port. There are instances, 
however, where there is depth enough of. water inside 
the dock, but the depth over the sill is the limiting 


factor. A modern vessel, if compelled to use such a 
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so that its draught of water is lessened to suit the 
shallowness of the entrance. This means that a lot of 
the incoming cargo must be discharged, and the out- 


going cargo taken on board outside the dock ; an ob- 
jectionable proceeding from every point of view. 





Fra. 17, 


in Figs. 1, 2, and 3. It will be seen from Fig. 1 that 
One end of the sill was much higher than the other, 
although there is no apparent reason why it should 
have been so. The engineers of the railway company 
decided that if the high end of the sill could be lowered 


Conditions of this nature existed until recently at | to the level of the lower end, and the maximum 
the Union Dock at Grimsby. The Great Central Rail- | depth of water thereby increased from 22 ft. to 
way Company, having found the usefulness of their | 26 ft., the present needs of the situation would be 
dock very much restricted, decided that steps must be | satisfied. 


taken to render it suitable for the larger vessels which 
now use the port. The dock bottom was of mud, and 
consequently could be deepened by dredging without 
much difficulty; but this would be useless unless a 
corresponding increase could be obtained in the depth 
of water over the sill. The sill was of ashlar, set in 


cement, lying on a thick bed of concrete. Below | 
dock, can only enter and leave when partially loaded, | the concrete were piles. The arrangement is shown | cost, both direct and indirect, would have run into very 


Many alternative sehenies for lowering the sill were 
considered. The ‘most obvious way was to surround 
it with a cofferdam and pump out the water, so that 
masons could remove the stone in the ordinary manner. 
This, however, would have resulted in completely 
closing to traffic for several months the 50 acres of 
water space to’ which the lock gave entrance, and the 
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many thousands of pounds. The use of explosives 
was also disallowed on account of possible danger to 
the dock walls. While the subject was still under 
consideration, and means were being sought to effect 
the work with the least possible obstruction to the 
passage of vessels, Mr. John Dixon, the late marine 
superintendent of the Southampton Docks, who was 
consulted by the Great Central Railway pra ar 4 
suggested that it would be feasible to remove the 
stonework by boring |it away under water. The idea 
originated in’ the sight of some large cores, 15 in. or 
16 in. in diameter, extracted from the Bunter and 
Keuper sandstones of Staffordshire in the course of 
some deep boring operations carried out by Messrs. 
A. C, Potter and Co., of Lant-street, Borough, 8.E. 
If these cores could be obtained from the native un- 
touched sandstone, it appeared possible that the sill 
of Grimsby Dock could dealt with by abstractin 
similar cores from the masonry and breaking down an 
removing the honeycombed structure xreaarnony A 

In pursuance of the idea, Mr. Dixon invited Messrs. 
Potter and Co, to lay before him a scheme for lower- 
ing the level of the sill by 4 ft. on the lines indicated, 
the main conditions being that no explosives should be 
used, and that during the whole time the work was 
in progress shipping should be able to pass freely in 
ont out of the dock from one hour before to one hour 
after high water at every tide. The scheme submitted 
was accepted by the Great Central Railway Company, 
and a contract entered into with Messrs. Potter and 
Co , who carried out the work under the supervision 
of Mr. George Cartwright, the resident engineer for 
the railway company. 

As it was the essence of the contract that the 
waterway should be entirely free at every tide, all the 
boring tackle had to be readily removable. Rails 
were laid down parallel and close to the edges of the 
lock on each side, and on them ran a gantry spanning 
the lock. The gantry was of very light construction, 
being little more than a rectangular frame of rolled 
joists with wheels at the ends. Its span from centre 
to centre of rails was 56 ft. On the gantry was a 
frame, mounted on wheels so as to travel across the 
lock, and carrying the boring gear. On one side of 
the lock, at about the centre of its length, some rails 
were laid down, so that when the gantry was brought 
opposite them the frame and boring gear could be run 
direct from the gantry to land. e gantry itself 
could then be — up by a derrick crane on the 
opposite side of the lock and slewed round, so as to 
leave an absolutely clear waterway. Reference to 
Figs. 4 and 5, page 82, will make the arrangement 
clear, and these illustrations, together with Fig. 6, 
show very well the masonry that had to be removed, 
oeernes to nearly 10,000 cubic feet. 

The tackle, carried by the frame already mentioned 
as running on the gantry, consisted of a boring derrick 
composed of four tubular steel legs, a winch, and the 
necessary rotating gear for the boring cutter. There 
were also some small hydraulic ig: for bursting out 
the stone. Fig. 7 gives a , me idea of the tackle, 
except that the form of the derrick shown and other 
minor details were not exactly adhered to. The pipe 
seen descending from the hydraulic pump at the end 
of the frame communicates with a double cylindered 
hydraulic jack shown in ition in a hole already 
bored in the dock sill. he jack is illustrated in 
elevation, and section in Figs. 11 and 12, page 83. 
The cylinders are placed horizontally one above the 
other, and the rams connected by a heavy shoe. The 
rear ends of the cylinders and the working face of the 
shoe are curved so that the jack fits easily into 
the hole, as indicated in the illustrations. 


At first it was intended to drill holes as indicated | be 


in Fig. 8, page 82, beginning by making a practically 
continuous row normal to the horizontal arch and at 
one side of the keystone, and forming this row into 
a slot by breaking down the intermediate webs. By 
drilling other holes, where shown, and making use 
of the jacks, it was hoped to force out the masonr 
from its bed and leave it in such a condition that it 
might be easily lifted out of the lock. These ex- 
pectations were more than fulfilled. Very shortly 
after commencing operations it became evident that 
comparatively few holes drilled in carefully selected 
places would allow the jacks to remove an immense 


amount of material, and, in fact, it was found that by C 


wang one cylinder only of the jack sufficient force 
could be obtained for the work. 

The method of boring is shown by Fig. 9. The 
boring cutter is a steel tube, abou 17} in. in diameter 
inside and jin. thick. Its upper end is closed by a 
solid cast-iron plug screwed in, and into the centre 
of the plug is screwed the tubular boring-rod. This 
tube serves both to drive the cutter and to carry water 
down into it to wash away the detritus. The weight 
of the. boring-bar is taken, to some extent, by the 
tackle from which it is suspended, and by which it is 
fed forward into its work, according to the judgment 
of the man in charge. The rotating gear is ve 
simple, consisting of a gear-driven ring, from whic 
project two driving-posts, which are in contact with 
the ends of a cramp bolted to the boring-rod. The 


Y | ember 11, 1904, vol., Ixxviii., 





cutting-tube is guided by a loosely-fitting external 
tube, as shown in Fig. 9. This guide-tube extended 
from the under side of the gantry-girders to the 
surface of the masonry, and acted as a leg to sup- 
port some of the weight of the gantry, which had 
to be made very light to facilitate its removal. The 
cutting-tube is furnished with four notches in its 
working face, but their function is merely to afford a 

e for the circulating water which carries away 
the detritus. The real work of cutting is done by 
chilled steel shot about 7; in. in diameter, which are 
underneath the edge of the tube. About half-a-pint 
only is used per shift, and is poured down the 
tubular boring-rod along with the circulating water. 
The shot roll round in the groove under the cut- 
ting-tube by the motion and weight of the latter, 
and rapidly wear their way into the stone. Messrs. 
Potter and Co. have cut through solid granite, and 
even layers of blue flint, by this means, and even in 
such be. ntl the speed of cutting is remarkable. 
Daring the operations at Grimsby the cutter passed 
through a heavy bar of iron embedded in the masonry, 
and the existence of the iron was not known until ite 
severed end was seen in the extracted core. The 
greatest amount of stone removed in one week was 
1088 cubic feet, although for several weeks a rate 
of close upon 1000 cubic feet per week was main- 
tained, working ten hours per day. Altogether the 
boring amounted to an aggregate of 296 ft., and 
necessitated the making of just about 100 separate 
holes, varying in depth from 2 ft. 3 in. to nearly 7 ft., 
the longest holes occurring at the sides of the invert 
arch. At the conclusion of this work the cutting tube 
was practically as good as new, or, at any rate, was 
fit for many hundred feet more of boring. 

The boring operations in ress are shown in 
Fig. 10, from which many of the details we have 
described may be gathered. The steel derrick is 
clearly shown, and the detailed construction of its 
head is given in Figs. 13 to 15. The illustrations, 
Figs. 16 and 17, show respectively a collection of the 
cores extracted from the masonry and a heap of the 
Ashlar stones removed after being burst out from their 
beds. The man shown in the latter figure gives one a 
good idea of the massiveness of the stones, and in one 
or two of them the bored hole may be seen. It will 
be of interest to describe how the cores are removed 
when the cutter has gone down to the required depth. 


The machinery is stopped and a certain amount of |g 


fine gravel put into the hollow boring-rod. This is 
carried down by the water and forms a grout, bindin 
the cutting-tube firmly round the core. An upwa 
pull is given to the tube at the same time that a 
powerful twist is applied. This breaks the core off at 
its root, and it can be then pulled up along with the 
boring-tube. When landed, a sharp tapping round 
the tube will loosen the grout, and the core will fall 
out. At Grimsby the joints in the ashlar made the 
breakage of the cores fairly easy; but it is rarely 
that this work gives very serious difficulty, unless, 
like conglomerate, the stone is intensely hard and 
quite devoid of cleavage planes. In the case of very 
hard cores of a diameter, it is sometimes found 
advisable to withdraw the cutting-tube and splinter 
away the core with ordinary drop-boring tackle. 








Cu11t.—The general direction of the Chilian Navy has 
prepared plans for the re-organisation of the Chilian 
naval service. Attention is also being given to the forti- 
fication of the Chilian coasts, and the completion of mili- 
tary works in the port of Talcahuano. 


Tue Use or Dry Arr in Buiast-Furnaces.—It will 
remembered that the use of dry-air blast has been 
brought twice before the members of the Iron and Steel 
Institute by papers read by Mr, James Gayley, and the 
subject evoked a considerable amount of interest both 
here and in America, on account of the economies 
claimed. Mr. Gayley’s two papers have both been pub- 
lished in full in our columns (see Encingertne, Nov- 
1 661, and May 26, 1905, 
vol. Ixxix., 688), and the discussions reported, so 
eat we D . only now mated ene air was a 
‘ore use by passing it through a refrigerating t, 
which condensed out the moisture. Messrs. Guest, td 
and Nettlefolds, Limited, are about to instal an air-drying 
plant for the blast-furnaces at their Dowlais Works, 
ardif. This will be the first application of the prin- 
ciple anywhere in the world, excepting the original 
plant on which Mr. Gayley carried out his experiments 
in America. It is expected to be in operation in nine 
months’ time, and will comprise what is believed to be 
the largest refrigerating installation in Europe. The 
lant is being built by Messrs. L. Sterne and Co., 
imited, of the Crown Iron Works, Glasgow, and 
includes two machines of 800 tons refrigerating capacit 
per 24 hours. Each machine weighs above 100 tons, an 
consists of two horizontal double-acting ammonia com- 
prersors, driven by horizontal cross-compound steam- 
engines. The ammonia condensers are of the double- 
pipe type, designed to use sea-water for couling. - Brine 
at a low temperature is circulated through the pipes in 
the refrigeratihg chamber, the amount of piping requi 
amounting to somethi like 40 miles. The pumps and 
= in connection with the plant will be electrically 
riven. 





SOUTH AFRICAN RAILWAY CON- 
STRUCTION. 


Tue Cape Government has introduced into the Colonial 

Parliament a rather ambitious scheme of railway con- 
struction. The total — of line comprised in the new 
scheme is 711} miles, and the cost (not including that of 
a line from Mafeking to Buurman’s Drift siding) is 
Officially estimated at 3,403,585/. The following new 
lines are pro :—George to Oudtshoorn, 46? miles, 
estimated cost, 372,971/.; Butterworth to Umtata, 1024 
miles, estimated cost, 489,505/.; Kokstad to Riverside, 
59 miles, estimated cost, 459,2967.; Eende Kuil, to a 
point in the vicinity of Graaf Water, in the direction 
of Van Rhyn’s Dorp, 474 miles, estimated cost, 197,873/. ; 
Barkly Bridge to Alexandria, as t of a coast line, 
51 miles, estimated cost, 216,750/. ; y Grey, to a point 
in the vicinity of Karnmelk Spruit, 11 miles, estimated 
cost, 94,402/.; Cathcart, to a point in the vicinity of 
Fairford or Chilton, 49 miles, estimated cost, 138,229/. ; 
Hopefield, to a — at or near Hoetjes Bay, vid 
the vicinity of Lange Riet Vlei and the vicinity 
of Vredenburg, 40 miles, estimated cost, 62,640/. ; 
Belmont to Douglas, 55 miles, 100,870/.; Schoombie 
to Maraisburg, 28} miles, estimated cost, 100,000/. ; 
Belleville to Durbanville, 7} miles, estimated cost, 
46,000/.; Walmer, to a point on the Port Elizabeth and 
Avontuur Railway, 34 miles, estimated cost, 11,976/.; 
Ceres-road to Ceres, 10? miles, estimated cost, 60,873/.; 
pec to Buurman’s Drift one yy YA miles, cost not 
estimated ; Maitland to Ottery-road, Wynberg, and Diep 
River, 94 miles, estimated cost, 57,200/.; Aliwal North 
vid Wepener and Jackman’s Drift to Ladybrand, 181 
miles, estimated cost, 995,000/, The object of the pro- 
posed line from to Oudtshoorn is to complete a 
connection between the western and midland divisions of 
the Cape Government Railways. If the new line is 
carried out, a who wishes to go to Port Elizabeth, 
East London, Graaf-Reinet, Queen’s Town, Graham’s 
Town, or other centres of the midland and eastern parts 
of the Colony from Cape Town, will not find it neces- 
sary to make a long journey to De Aar, and then turn 
back to the south ; with the help of the new line, one will 
hug the coast, instead of making a long detour. The line 
from Butterworth to Umtata will connect Idutywa en 
route ; and running north-easterly, will connect the 
eastern system with Griqualand Kast, a considerable 
bridge being required to c the ane line over 
the hee. The Kokstad to Riverside line will connect 
with an extension which the Natal Government will 
construct from Donnybrook to Riverside, a station on 
the Cape-Natal border. 
The line from Eende Kuil to a point in the vicinity of 
raaf Water, in the direction of Van Ryn’s Dorp, will 
bring one back to the western province. Eende Kuil 
is three or four miles north of Piquetberg ; the new line 
will probably touch Clanwilliam. The proposed section 
from Barkly Bridge to Alexandria is part of a coast line, 
and takes one from a point about 30 miles north of Port 
Elizabeth, in the picturesque locality of Addo Bush; 
keeping an easterly direction it will bring a traveller to 
Alexandria, on the Bushman’s River. The proposed line 
from Cathcart is an extension from the eastern line in a 
south-westerly direction; Fairford is on the Bontebock 
Flat, and further on is Seymour. The proposed line 
from Hopefield to a point at or near Hoetjes Bay, 
vid the vicinity of Lange Riet Viey and the vicinity 
of Vredenburg, will carry railway communication to 
the West Coast above Saldanha Bay. The Belmont 
to Douglas line will start from the station on a 
battlefield south of the Modder River, and will strike 
north-west over a flat country to its objective point. 

As regards the Schoombie to Maraisburg line, Schoom- 
bie is a station on the junction line between Ros- 
mead and Stormberg, and Mariesburg lies in a south- 
easterly direction. The Belleville and Darbanville line 
is a long-talked-of extension from the old Durban-road 
station to the village of Durbanville, which lies to the 
east. The Ceres-road and Ceres will connect the western 
division with the vi of Ceres, whose inhabitants have 
poy beeen oy fora visit from the iron horse. Mafeking 
to Buurnian’s Drift siding will i up a line in course 
of construction from Zeerust to Lag: The pro- 
poet line from Maitland to Ottery-road, Wynberg, and 

iep River, will be carried over the Cape Flats, and will 
cost about 6000/. per mile. The Aliwal North and Lady- 
brand line runs from a point near the Frere Bridge 
over the Orange River, into the Orange River Qolony ; 
it will go north straight through Wepener, and will cross 
Jackman’s Drift, on the Caledon, while 6 miles further 
on it«will touch Ladybrand, which ther with Maseru 
is already conn by railway with Bloemfontein, about 
80 miles to the west. Whether the somewhat ambitious 
programme of the Cape Government is carried out in its 
entirety or not, even its partial execution ought to impart 
some activity to the demand for rails, locomotives, &c. 





TECHNOLOGICAL AND Screntiric Dictionary. — We 
have received from the publishers, Messrs. George 
Newnes, Limited, Southampton-street, London, W.C., 

‘art 13 of the above —)" which is edited by Mr. 

. F. Goodchild, B.A., and Mr, C. F. Tweeney. This 
number is on the same lines as the previous ones, and 
takes the reader as far in the alphabet as the letter W. 


New Zeatanp Petroteum.—A petroleum bore at New 
Plymouth, New Zealand, is yielding satisfactory results, 
the pressure being maintained. On one evening recentl 





red | 1000 gallons, pe yt twenty-five barrels, flo throug’ 


the bore, the ing toa height of 10 ft. Mr. Fair, 
the manager, considers that thére is sufficient pressure ta 
send a jet over the derrick, which is 40 ft. high. 
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NOTES FROM THE NORTH. NOTES FROM SOUTH YORKSHIRE. 
; Giascow, Wednesday. SHEFFIELD, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday the pig-iron| The Chambers of Commerce of the Empire.—Suitable 
market was rather easier, and Cleveland warrants de- | arrangeinents were being made to entertain the members 
clined. The business amounted to 11,000 tons, at 503. to of the Chambers of Commerce of the Empire on their 
49s. 11}d. cash, 50s. 34d., 50s. 24d., and 503. 3d. one | visit to Sheffield on Monday. bjs J were to be enter- 
month, and 50s. Hy three months. The imme quota- | tained to luncheon in the Cutlers’ Hall by the Chamber 
tions were 503. 04d. cash and 503. 3}d. one month sellers. | of Commerce, visit works, and be received by the Lord 
Hematite, to the extent of 1000 tons, changed hands at | Mayor and Lady Mayoress at the Town Hall in theeven- 
633. 9d. one month, and closed with sellers over at | ing. A large number of invitations had n sent out. 
633. 104d. one month. The settling prices were:— 
Scotch, 563. 3d.; Cleveland, 503.; hematite, 633. 6d. ; | acceptances by the delegates. The abandonment of all 
and — foundry ron, Ra 10. In the er the functions caused considerable disappointment. 
noon there was no market, business being suspen ai a o : 
until saeeieg aos owing to the a 5 he eae oar dade tat 
The market opened again yesterday morning, but as the Tuesday, and explained that the issue of preference shares 


annual holidays continue more or less during the whole : 
of this week, comparatively little business was done, a had been made to enable the directors to carry out con- 








The provincial tour had to be abandoned owing to lack of | has been 


total of about 5000 tons changing hands in the forenoon. 
Notwithstanding, the market was tolerably firm, and 
Cleveland warrants showed a gain of 3d. at 50s. 3d., with 
sellers over, over the closing price on Thursday. The 
business done for cash was 50s. 24d. to 503. 3d., and for 
one month, 503. 6d. The settling prices were :—Scotch, 
56s 341.; Cleveland, 50s. 3d.; hematite, 633. 6d.; and Stan- 


siderable extensions to the machine and erecting shops, 


The reserve had been applied to the reduction of the 
fixed plant and machinery asset, and so to the extinguish- 
ing of the item of will. The gross profit for the 
year was 11,0097. 5s. lld. Mr. W. H. Ellis seconded, 
and the motion was carried. A dividend of 4 per cent. 
was declared. 


together with the crane power and high - speed tools. | P® 


dard foundry iron, 50s. 14d. In the afternoon a further 
advance of 4d. fell to be recorded, fully 2000 tons being} The Iron and Steel Trades.—For some years manufac- 
dealt in at 503. 34d. cash, and 50-. 6d. to 7d. one month. | turers of the cheaper grades of crucible steel have ex- 
This forenoon t was very little doing in the pig-iron | perienced more and more the results of competition from 
market, only one lot of Cleveland warrants—500 tons— mer and Siemens qualities. The actual cost of 
being dealt in. The tone kept steady, and the quotations | producing crucible steel is greater than the other steels 
were unchanged, the settling prices being the same as | can be bought at. The efforts,that have been made so to 
yesterday. A firm note was again sounded in the after- | construct melting furnaces as to use gas in place of coke 
noon, Cleveland being done up to 50s. 44d. cash and | are being attended with success, and steel is being made 
503. 74d. one month. A quantity of 4000 tons was dealt | at a reduced cost of 2/, or 3/. per ton as compared with 
in, which included 500 tons of hematite at 643. one month | the old processes. It is not yet known whether the new 
—an advance of 3d. on the last price. Closing sellers were | ager: will give equally results in the production of 
503s. 44d. cash and 50s. 8d. one month. The market | the very highest classes of tool-steel as the old coke 
quotations of warrant and makers’ (No. 1) iron are :— | melting-furnaces, but manufacturers will be content at 
Monkland, 593. 6d.; Clyde, 642. 64.; Gartsherrie, 653. ;| present if they can compete on more equal terms with 

















Summerlee, 66s. 6d.; Langloan, 693.; Coltness, 723.; and 
Calder, 653. (all shipped at Glasgow); Eglinton, 60s. ; 
Glengarnock 65s. (shipped at Ardrossan) ; Shotts (shipped 
at Leith), 653. 6d.; and Carron; (shipped at Grange- 
mouth), 66s. 64. 

Sulphate of Ammonia.—There has been practically no 
business done -in sulphate of ammonia during the past 
week, the price being still weak. The shipments from 
Leith Harbour last week were 455 tons. 








Contracts. —We understand that Messrs. Bruce 
Peebles and Co, Limited, have received an order from 
the North Metropolitan Electric Supply Company, 
Limited, for a 300-kilowatt 50-period motor converter, 
constructed under the Peebles Cour patents. This 
machine will be directly-connected to the 10,000-volt 
mains of the North yy Company without trans- 
formers. The same firm has also received from Messrs. 


Hubert Davies and Spain, who are contractors to the | 


Natal Government ilway, an order for 3-kilowatt 
motor converters, converting 6000-volts, 50-period, three- 
phase current to 550-volts direct current. 





Go.tp.—Gold was imported into the United Kingdom 
in June to the value of 2,376,978/., as compared with 
3.199,2312. in June, 1905, and 3,146,1502. in June, 1904. 
The imports from the four gold-producing groups of 
Colonies in June compared as follows with the correspond- 
ing receipts in June, 1905, and June, 1904 :— 


| | 


Colonial Group. June, 1906. | June, 1905. | June, 1904. 


| 
— i 





| £ 
British South Africa .. 1,493,054 | 2,348 106 1,892,573 
British India ve 157,914 219,878 239,328 
Australasia .. ais 169, 438 259,802 | 477,547 
Canada J So oe Nil | 1,120 | Nil 


In view of the greatly increased production of gold in 
South  Africa,.the falling-off observable in the em pe 
from that quarter in June may, no doubt, be regarded as 
merely temporary. The aggregate value of the gold 
imported to June 30 this year amounted to 23,036, 991/., 
as compared with 19,483,437/. in the first half of 1905, 
and 17,110,448/. in the first half of 1904. The Colonial 














copes attained -'the following importance in the first 
halves of the last three years :— 
Colonial Group. 19%. 1905. | 1904. 

; oe ee Ge 
British South Africa _—..| 11,815,707 | 10,278,071 | 8,012,062 
British India «+ «| 2,214,674 3,151,506 | 3,810,065 
Australasia .. =. 5,038,113 2,152,800 | 2,438,156 
Canada qe ee s Nil 1,190 | Nil 


The greatest proportionate increase in Culonial gold de- 
liveries this Pl has, accordingly, occurred in Australia. 
The largest deliveries this year of gold for the adjustment 
of commercial balances was made by Germany—viz., 
1,480,226., as compared with 1,763,206/. in the first half 
of 1905, and 1,404,4307. in the firat half of 1904. The 
ex of gold from the United Kingdom in the first 
half of this year were 17,561,343/., as com with 
11,252,326. in the first half of 1905, and 14,285,512/. in 
the firat half of 1904. In this year’s aggregate the ex- 
ports to British India were valued at 2,195,486/. ; those 


to Argenti Uruguay, and Paraguay at 3,395,875/.; 
those to the United States at 6,211 7881.; and those to 
France at 3 337,556/. 





the better classes of steel is fairly good, and some fir 
| are so busy that they are increasing their means of pro- 
duction. There have -just been siseod with local firms 
some sore tet orders for various kinds of excavating 
| tools for South America, and more is doing with India. 
—— of railway and tramway requisites are still very 
usy. 


The South Yorkshire Coal Trade.—Although the output 
of house coal is being severely restricted, it is more than 
sufficient to meet the demand, and prices are weak. The 
call for steam coal], both for use at home and for export, 
is being more than maintained, and owners would be glad 
if men would work more steadily. A brisk trade is being 
| done in all common fuel, and prices are firm. 


the more cheaply-made materials. The demand for = 














NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.— Yesterday there was only 
|a thin attendance on ’C and business was very 
quiet. This, however, caused no surprise, as we are pass- 
a oe a period which is always recognised as the 
dullest time of the year. The continued excellent ship- 
ments and the large inland deliveries of pig iron, together 
with the steady withdrawals from the public warrant 
stores, had no beneficial influence on the market, but 
several traders spoke hopefully of the future, and ex- 
ressed the belief that the autumn demand would 
good. It was that the Linthorpe and 
Dinsdale Iron Company, Limited, had blown in an 
additional furnace at their Middleton works, making 
three of the four furnaces built there now in opera- 
tion. The furnace, however, is to make a special class 
of iron, so that the output of Cleveland and hema- 
tite pie will not be increased by its re-starting. No. 3 
.m.b. Cleveland pig was 50s. 6d. f.o.b.; No: 1 was 52s.; 
o. 4 foundry, 49s. 6d.; grey forge, 488. 6d. to 483. 9d.; 
mottled, 48s, 3d.; and white, 48s. East Coast. hematite 
pig was very weak, owing to keen competition for orders. 
or early delivery of mixed numbers the price was 
64s. 9d., whilst No. 4 forge hematite fell to 61s."3d- Not 
only was there competition among makers here, but also 


with West Coast producers. Spanish ore ned its 
value ; gy 50 per cent. quail. was 6d. ex- 
ship Tees. Freights, Bilbao to Middlesbrough, were 
fixed at 4s. 104d. , 


Manufactured Iron and Steel.—Nothing new of moment 
can be ry a“ seh the ory iron and vee indus- 
tries. Litt ying is going on just now and prospects 
are none too bright, but pa ft are not at all disposed 
to lower quotations. In some branches are & 
few orders to work off, but in others contracts are being 
well seen into. Quotations :—Common iron bars, 7/. 5a ; 
| best bars, 7/7. 15s.; best best bars, 8/. 5s.; iron ship-plates 

and iron ship- oe. each 7/. 53.; iron ship-rivets, 
| ie 17s. 6d.; steel hars and steel ship-plates, each 7/.; 





steel ship-angles, 6/. 12s. 6d.; steel boiler-plates, 8/.; s' 
joists, 6/. 7s, 6d.; steel sheets (singles), 8/.; and steel 
sheets (doubles), 8/. 5s.—all less the customary 24 per cent. 
discount. Cast-iron railway chairs are 3/. 15s.; vy sec- 
tions of steel rails, 6/. 7s. 6d.; and steel railway sleepers, 
61. 17s. 6d.—all net cash at works. 


Coal and Coke.—Fuel is strong, with the exception of 
household coal, which, as is at this season of the 
year, is very dull. The consumption of coal shows 
some slight improvement. Demand for er coal is 





| very good, but there is a very full supply. For un- 
screened Durham bunkers 9s. 3d. to Os. ad. 


f.o.b. is 





quoted. Coke is in excellent request, and quotations are 
on the basis of 17s. for average blast-furnace qualities, 
delivered here. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown no material 
change ; if anything, however, the tone of business has 
somewhat improved. The best large steam coal has made 
15s. 6d. to 153. 9d. per ton, while secondary qualities have 
brought 14s. to 15s. per ton. The demand for house coal 
restricted ; the best ordinary qualities have made 
14s. to 14s. 6d. per ton, while secondary descriptions 
have ranged from 11s. to 13s. per ton. No. 3 Rhondda 
has brought 15s. to 15s. 3d. aed ton. Patent fuel 
and coke have shown little change ; foundry coke has been 
quoted at 193. to 19s. 6d. per ton, and furnace ditto at 
17s. to 17e. 6d. per tom. As regards iron ore, Rubio has 
brought 183. 9d. to 19s. per ton, and Almeria 18s, 9d. 
r ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 


Welsh Coal Shipments.—The shipments of coal from 
South Wales ports in June totalled 1,629,913 tons, as com- 
pared with 1,558,387 tons in June, 1905. The following 
countries were the | t customers in June:—France, 
372,343 tons; Italy, 331,135 tons; Argentina, 162,843 
tons; Egypt, 131,845 tons; Spain, 72, tons ; Brazil, 
63,201 tons ; Algeria, 54,211 tons ; Portugal, 38,959 tons ; 
Uruguay, $3,804 tons; Canary Islands, 31,932 tons; 
Chili, 31,684 tons ; Germany, 29,959 tons. The aggregate 
exports for the six months ates une 30, this year, were 
11,569,888 tons, as compared with 10,028,992 tons. 

Royal Sanitary Institute.—The summer meeting of this 
Institute has been held this year at Bristol. On Satur- 
day about sixty members visited Blagdon, and inspected 
the reservoir and pumping-station, the works being ex- 
plained by the resident engineer. By the kind permis- 
sion of Winterstoke, the members partook of lun- 
cheon at the Bungalow. 


Porthcawl.—The Porthcawl Urban District Council 
received on Tuesday the authority of the Local Govern- 
ment Board to borrow money to provide the town with a 
new water supply. The construction of the contemplated 
works will probably cost between 90002, and 10,000/. 


Record Cargoes.— With reference to a cargo of 6000 tons 
of patent fuel shipped at Newport by the steamshi 
Waltham, and said to be the largest cargo of patent fue 
ever exported from the Bristol Channel, it is claimed, on 
behalf of Port Talbot, that three larger cargoes have 
been despatched from that place—viz., the ae 
Tweeddale, 6400 tons; the rome iy Wl em go 63 
tons; and the steamship Montenegro, 6004 tons. 


The Box Tunnel.—Officials of the Great Western Rail- 
way state that they could re-open the Box Tunnel for 
traffic immediately ; but as no serious inconvenience has 
arisen, they will keep it closed for a few days longer, in 
order to take the opportunity of making good anything 
which they may find defective. Fortunately, the com- 

y was able to open its new line from Castle Cary to 
Longport, and this saved any inconvenience. More- 
over, the company has another line from Wootton Bassett, 
through Badminton to Bristol, which is shorter than the 
Box Tunnel route. 

Dowlais.—The Goat Mill has been principally engaged 
in turning out steel rails upon home and f n account ; 
sleepers have been scarcely touched. The Big Mill has 
been engaged upon lighter materials: 

A Fire-Float for Gloucester.—A fire-float, which has 
been provided to cope with any outbreak which may 
occur at timber-yards or warehouses, &c., was on Satur- 
day christened by Mrs. C. H. Scott; and subsequently an 
exhibition was given of the water-throwing capabilities 
of the new boat. Mr. H. tt, chairman of the 
Gloucester Chamter of Commerce, explained that the idea 
of providing such a boat originated with the Chamber 
of Eeasiaeee, which was rie | assisted by the Glou- 
cester Railway Carriage and eee the 
Dock Co’ , and the Gloucester Town Council. The 
float cost about 2000/., is propelled by jets from her own 
engines, and is capable of throwing 5 tons of ‘water per 
minute, -At the end of five years it is intended to hand 
her over tb the town council, who will then be responsible 
for her maintenance. — 

Th? Swansea Valley.—The tin-plate trade has not been 
particularly active. The steel-produci ishments 
have, however, been well ——, ere has been no 
falling-off in the demand for anthracite coal. 





Tue Messaceries Manitimes.—The net profit realised 
by the ies Maritimes in the ~ ending Novem- 
ber 30, 1905, a of which +“ — rk 
among the shareholders, representing a dividend o 

r done, as com with 8s. per share paid for 1904. 

he profit of 91,8112. realised in 1904-5 compared with 
49,6010. in 1903-4, and 50,8152. in 1902-3. In the course 
of 1904-5 the capital of the company was increased by the 
creation of 60,000 preference sharee. 





Tse Cunarp Torvixe- Duiven Express Liner 
‘* LusiTaANIA.”—As we announced a week or two ago, 
we have acceded to the request of ao oe Fen omen 
spondents to reproduce in pam, form » articles 
descriptive of this ship, and the brochure, in which there 
are illustrations and particulars in addition to those 
already published in ENGINKERING, has now been issued, 
and can bo had at the offices of Encivezning. The work 


has a photogravure e ving of the vegse!l as she will 
seatns ab woe ond in prised 00 16, Bd, . 
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(For Description, see Page 80.) 


DUPLEX TANDEM WINDING-ENGINES; PENRIKYBER NAVIGATION COLLIERY CoO., LTD. 
| CONSTRUCTED BY MESSRS. FRASER AND CHALMERS, ENGINEERS, ERITH, KENT. 
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IMPERIAL Erniopran Ratiways.—The revenue collected | difficulties will be shortly adjusted. The capital invested | electricity for dealing with 


amounted to 52,520/., showing an increase of 1443/, upon | 1,988, 
the corresponding collection in 1904. The working ex- 





2, 3937. in 1905, so that last year’s net revenue was only| CUMBERLAND Inon Onx.—It is the intention of the| and Steel Company is 
1271. The profit and loss account showed a debit balance Wyndham Mining Company to sink a | 
of 118,561. at the close of 1905, after provision had been | west side of mont, and when the shatt, which is: to | in connection with Brayto 


have rendered it impossible to collect the revenue | boring at 
mised to-the company by its act of concession. The Mining Company, and further south of Egremont, has | shaft ina few days. The 
council of administration hopes, however, that these | given encouraging results. The works are provided with | No. 5 Brayton Domain 




















Hi 

pee 
ae 

S i 

i 

{ 

; ; Phd 

baht 

i 

t t if 

J 








the volume of water which has 


last year upon this system (which is a French enterprise) |in the undertaking stood at the close of last year at | been encountered in sinking o tions. Powerful wind- 

9052. | ing-engines have been erected, and everything seems to 
¢ A | point to the ultimate winning of a large deposit of ore. 
mses increased, however, from 49,418/. in 1904 to | Not very far from this mine the Barrow Hematite Iron 


ursuing boring operations in 


e shaft on the | the neighbourhood of Wilton. new pit is to be sunk 


nm Domain Colliery, about half- 


made for fixed charges to that date. This unfortunate be over 200 fathoms deep, is completed it will be one of | a-mile south-west of Aspatria. Boring operations carried 
state of affairs is attributed to political difficulties, which | the deepest iron-ore mines in West Cumberland. A | on a short time since near Arkleby Mill gave satisfactory 
Mine, owned by the Beckermet | results, and a start will be made with the sinking of a 


new venture will be known a8 
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ADVERTISEMENT RATES. 


The charge for advertisements is three for the first 
tour lines or under, and eight for each additional line. The 





line averages seven words. ent must accompany all orders 
for ge oy ~ a their insertion cannot be 
advertisements on athe wrapper 

may ay a on Serial 


a on the insi 
Savestlocmaate will ts nomted regularity, but 
absolute regularity cannot 

Advertisements poe en for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portionof the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Tuesday afternoon 
in each week. 

SUBSCRIPTIONS, HOME AND FOREIGN. 

ENGINEERING can be supplied, direct from the publisher, 

post free, for twelve months at the following rates, payable in 





advance :— 
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” Pp 
paper es a1 i¢ 0 
Thick paper cn osriare £2 0 6 
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Sane should be crossed ‘‘ Union of London and Smith’s _ 
a a orders should be 


Oross Branch. 
made an pein 4 Strand, W.O. 
When Subscri are sent by. Post-Office Orders, 


om —— sent to the Publisher. 
Colonial Subscribers receiving incomplete copies 
eprough neon mts are requested to communicate the fact to the 
r with "the agent’s name and address. 
Offices = Publication and Advertisements, Nos. 
35 and 36, Bedford Street, Strand, London, W.C. 
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With Two One-Page Plates of THE NORTHFLEET WORKS 
OF THE ASSOCIATED PORTLAND CEMENT MANU- 
FACTURERS, LIMITED; and Two One-Page Plates of 
THE CANADIAN PACIFIC RAILWAY OOMPANY’S 
TWIN-SCREW STEAMER “ EMPRESS OF BRITAIN.” 


NOTICES OF MEETINGS. 


INSTITUTE AND THE AMERICAN INSTITUTE OF 
—On Monday, Tuesday, Wednesday, and 
i 25, and 26, there will be © jebat taeee 
the American Institute of Mining Engineers 
and of 3 Iron a Steel Institute 2 London. Programme 
30, the President and Mrs. 
Galleries. Tu 
Fay os, at we 1030 ee ce of the Iron and Steel 
Institute, at the Institution of Civil neers, George- 
street, Westminster. The American neers will be welcomed 

t (Mr. R. A. Hadfield) and 


by the President Council, and addresses 
will ro by the President and Sir James Kitson, Bart., 
M.P., Past- lent, and a selection of A emg 4, & one 13} 
will be read and discussed. In the li be a 
selection of three visits :—l. To the National Phestoal Labora- 

Teddi: 2. To the London County Council’s 








tory at 

Electricity Generating Station at Greenwich. 3. To the Hall of 
the a. 1 y of Ar ers, Coleman- 
street. In 


a evening the Lord 5 ed -“, Lady 7 Sages will 
ve a reception a Mansion House at ednesday, 
Suly 35 at 10.30 a.m.—General meeti of the American Institurs 
Mining Engineers, at the Institution of Civil Engineers, West- 
oh a under the pe Te J of Mr. Robert W. Hunt (Chicago). 
A selection of papers wi read and —s In the afternoon 
there will be a en of three visits :— 
Mesers. John I. Thornycroft and Oo., Limited, at Chiswick. 
To the works of ee J. and E, Hall, Limited, at Dartford. 
3. To the Temple and Inns Spee Palace. In the 
evening members, ladies panying them, are invited b: y 
the chairman and directors to the Ti -_ -Royal Austrian Exh 
bition at Earl’s Court. - Th ows 26, at 10.30 a.m.—Joint 
meeting of the Iron and Steel Institute and the American Institute 
of M € En at the Institution of Civil oh oon ew gy West- 
lection of papers will be read and discussed. In the 
oferasen ‘ae will be a selection of four visits:—1. To the 
works of Messrs. and Chalmers, Limited (mi oe 
nery), at Erith. 2. To the works of the Associ 
Cement Manufacturers (1900), Limited, at Northfleet. 8. To the 
pee station of the U: Electric Railwa yy Company of 
ndon, Limited, at Chelsea. 4. To the Hall of the Worshipful 
a. ganving the them, are ‘invited. by the 
members, ies accom ing are in y the 
chairman and directors to Palace, foz an poe 
dinner, at 8 p.m., and a firework aan ae Sa July, 
be will receive a deputation from the Am 
ining a at Bucki Palace ; oo all tive teen 
aie Windsor In the evening the Institute 
banquet will be held in the Guildhall of = ity of London, 
path Saturday, July 28.—There will be alternative visits, 
ying the wh le day :—L. To the Dover Harbour Works. 2. 
To t the works of Messrs. Thomas Butlin and Co., Limited, at 
pte en (manufacture of direct castings for tunnel 
segments). e following papers have = offered for 
ing :—1. “‘ Machine Mou ~ Wy Mr. P. Bonvillain (Paris 
2. “Tempering and Cutting ts of ey Pnyeinal. — 2 


by Dr. H. ©. H. Carpenter (National 
tory). 3. “The Nodulising and Desulphurisation of Fine 
Iron Ores,” by Mr. A. Ladd Colby (New York), 4. “ Bel- 


Professor H. Hubert 
y Mr. E. ©. Ibbotson 
Refrigeration 


E. Johnson, jun. 


jan eres n Large Gas-Engines,” b 
Liége). 5. ‘‘ Electric Steel-Smelting,” 
‘onennlay 6. “* Different Methods of ~~ te 
and their Power juirements,” * &. 
(Longdale, Virginia, U.S. A.’ ¥.-* “The Crysiallograp hy of fron,” 
by Mr. F. Osmond lg * ractice Gas- 
Engines,” by Mr. Reinhardt fmm .~ The Develop- 
ment of the Roe pudding Process,” by Mr. James P. Roe (Potts- 
town, A.). "0. “The Constitution of Iron-Oarbon 
Alloys,” by Mr. Albert Sauveur (Cambridge, Mass., U.S.A.). 11. 


“The Influence of Silicon and Graphite on the Open-Hearth 
Process,” by Mr. Alex. 8. Lyng ag 12. “* British Practice 
in Large Gas-Engines,” by Mr. Tom W: iddlesbrough). 


At the meeting of the American Institute of Mining Engineers, 
several important pa — Ra iron and steel will be 
submitted, the list pean, Rall Sp 1. Ten 
of American and European 1 Specification, "by Mr. A. Lad 
Colby (New York). 2 om at Segregation in Steel Ingote,” 
by Mr. H. M. Howe (New Yor! oF the Ettect of Low Tem- 
rature on the Recovery of Stee co Qverttenia,” by Mr. E. J. 
cOaustland (Ithaca). 4. “ vements in Rolling Iron and 
Steel,” by Mr. James E. York (8 ew Ohergen”” iy Mr. 1 . “A Simple Distri- 
butor for Blast-Fu r. David Baker, Ph: 
delphia, Pa. 6. “A Ne New Coleiete for the Determination of 
— in Steel,” by Mr. Charles H. White, Cambridge, Mass. 
7. “The Gas-Producer as an Auxiliary in Tron Blast-Furnace 
Practice,” by Mr. R. H. Lee, Liberty Furnace, Pa. 8. “ Internal 
Stresses in Iron and Steel, ” by Mr. Henry D. Hibbard, New 
York. 9. “ Heat Treatment of Steels Containing 0.50 and 0.80 
per Oent. of Carbon,” by Mr. ©. E. Corson, Pa. 
10. “* Methods of Mining, Hauling, and Screening Coal at the 
Mines of the Aldrich Mining pee on at Brilliant, Alabama,” by 
Mr. T. H. Aldrich, jun., Birmin ‘ bama. 11. Continued 
Discussion of the Gay ley Dry- Air Blast Process. 
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THE SALISBURY RAILWAY 
ACOIDENT. 


THE result of the coroner’s inquest on the victims 
of the Salisbury railway accident was made known on 





03 | Monday, July 16, when the verdict announced was 


substantially in accord with the surmises recorded 
in our issue of the 6th inst. As we then pointed 
out, everything seemed to indicate excessive speed 





as the cause; and while we made this assertion 





read- | rail, and so cause 
). | sible that the speed allowed by competent authori 


ion | distance to the limit 


with all reserve, having regard to the possibilities 
of failure of the road or stock, we suggested that 
this would ultimately be found to have been the 
cause of the accident. We peut that this parti- 
cular spot is not one suited to high speed, and the 
whole of the evidence practically centred round 
this one question. 

It appears from the evidence that the curve is a 
compound one of 12 chains radius, and of 8 chains 
radius at its shi t part. The superelevation 
of the outer rail is given as 34 in. A check or guard- 
rail is also provided. Had the station arrangements 
allowed of it, it is natural to suppose that on a 
main line a ter superelevation would have been 
given, and Me e running regulations relaxed accord. 
ingly ; but under the peculiar circumstances no more 
than this 3$ in. was possible, and, therefore, 
special speed-limits were ordered for this spot. 
It was incidentally mentioned at the inquiry that 
200 trips had been made on this curve to the 


2.|schedule in force, without accident, and many 


witnesses, some of them good authorities on these 
matters, stated that 30. miles per hour would be a 
safe speed for the curve. In distinction to the 
rest, however, the permanent-way inspector om 
the safe speed here as from 18 to 20 miles pe 
hour. If the generally accepted formula for 
the relation of safe speed to superelevation be 
taken, it will be found that in the case of a curve 
of 8 chains radius the speed allowable would be 
only 21? miles per hour, and for one of 12 chains 
radius with 3} in. superelevation a rate of miles 
per hour would be permissible. This formula, it 
must be allowed, is but an empirical one, and is not 
absolute, but merely an approximation to afford 
a guide in problems which are extremely difficult 
to solve with exactitude. A train running at 
excessive speed on a curve does not overturn, but 
the flanges striking the curve are apt to mount the 
y ae tea It is, therefore, pos 


ties at this curve is not excessive, and, in view of 
the fact that trains have for years been in the habit 
of passing this place at 30 miles an hour in safety, 
this limit seems perfectly workable. Below we deal 
with the actual Emi its in force, but we would poi 
out that the running schedule, in which time allow- 
ance was provided sufficient to give a speed of only 
26 miles at this spot, did not, it was expressly 
stated, cancel the 30 miles an hour regulation. 
Taking then, for the moment, 30 miles an hour as 
the permissible speed, let us look at the actual 
speeds of this trip. The superintendent of the 
line, basing his remarks on the times booked by 
the signalmen in the cabins dong the road, stated 


d}that the speeds worked out as follow :—Between 


pine gl and Dinton the figures show an average 
d of 64 miles an hour; between Dinton and 
ilton the speed averaged nearly 70 miles per 


hila- | hour ; and between Wilton and Salisbury West it 


came out at 684 miles per hour. These 
are admittedly safe on these sections. The dis- 
tance of Wilton from Salisbury West box is 2 miles 
and 24 chains, and for the first podrtion of this sec- 
tion the road is uphill, and the engine and train 
would, under ordinary circumstances, lose speed. 
For more than a mile, however, into Salisbury the 
road falls, the greater part of this descent being on 
a ient of lin 115. On this portion, therefore, 
it is evident that, in order to reach the average of 
684 miles per hour, the train was actually travelling, 
towards the close of this section, ata still higher 
speed. This, however, in itself would be no cause 
for accident, for, although the distance between the 
west and east boxes is no more than 755 yards, the 
could have easil wor] brought down in this 
ow 


It is at this point that all endeavours to clear up 
the subject collapse miserably, and the conduct of 
the driver, to which the accident was distinctly 


traceable, is, and promises to remain inexplicable, 
for we are met with clear and distinct wines on 
the of the guard that the brakes were not 
applied in order to bring. the speed down. The 
guard, in fact, was so astonished at the usual reduc- 
tion being ignored, that, by his hand-brake, and 
= uently by the vacuum-brake, he drew the 

ver's attention to the fact. The evidence of the 
a is supported by that of the chief assistant to 
the Mechanical Engineer, that the driver's handle 
of the vacuum-brake was in the ‘‘running” posi- 
tion when he examined the wrecked engine. is 
witness also stated that the regulator was closed 
and steam shut off; but cutting off steam alone 





would have been insufficient to reduce the speed 
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by the desired amount, especially in view of the 
falling gradient just west of the station. 

Here, then, the matter ends, A jury returns the 
verdict of excessive speed, and for this the company 
is responsible, as it was due to the actions of their 
employés. But at this point we differ from the 
finding of the jury, and cannot concur in their deci- 
sion that blame attaches to the railway company. 
That the company were responsible we will allow, 
but not guilty, and for these reasons :—In ordi- 
nary circumstances, a line having been laid out, the 
locomotive and traffic departments have to arrange 
to work in accordance with its requirements, and in 
this instance it is easily shown that the required 
precautions were taken. The permanent-way depart- 
ment here had to lay out a sharp curve (under the 
special circumstances unavoidable), and the limit of 
speed of 30 miles an hour was imposed. We now 
t arn to see what steps were taken by the locomotive 
d2partmentto ensure the safe working of this section, 
and we find that the drivers had, as is customary, 
been required to attach their signatures to a notice 
of April 20, 1904, which notice regulated the speed 
to 30 miles per hour at this point. Further, two 
other notices were issued, one in May and one in 
June of the year 1904, in which it was impressed 


upon the drivers that they were to run to schedule | p 


time, and that greater speeds than those would be 
met with disapproval, and be punished by the 
drivers being oben off the trip. Finally, subse- 
quent time-tables and running schedules were 
drawn up, whereby time sufficient was allowed 
between the west and east boxes to result in a 
speed of only 26 miles per hour. In these schedules, 
to which drivers must adhere under pain of — 
ment, the times are carefully mapped out all along 
the route from start to finish, from section to 
section, and not given in the form of through times 
from start to finish. In fact, these schedules alone, 
coupled with the penal clause, should be sufficient to 
obtain desired speeds without the use of notices or 
similar methods. 

The permanent-way department, then, are clear 
of responsibility, and it is evident that the loco- 
motive and traffic departments also took what 
may, in all reason, be considered sufficient steps 
to ensure safe working. They cannot, in view of 
these facts, be held guilty, yet the jury say that 
the driver’s attention was not specially directed 
to the regulations in force for this spot before he 
set out. As if that were the only place, indeed, 
where a reduction of speed was advisable. Are 
men in future, when signing on each day, to have 
read out to them all the speed regulations, slows, 
&c., for that particular length of road on which 
they are torun? Drivers would have to get down 
te the sheds early enough indeed, and special 
clerks be employed for this especial duty. The 
suggestion is manifestly absurd, for cases often arise 
in which engines are put on to trains under circum- 
stances when such care would be impossible, as, 
for instance, pilot engines at stations. The men 
are kept informed by notices, and other means, of 
speeds allowable, and it is part of their duty to 
keep themselves well posted in these matters, so 
that each may be ready to perform whatever duty 
he is selec for, instead of having to be coached 
up especially with information, for each trip. We 
hold, then, that the company should be considered 
blameless. From the time a train starts the driver 
is master of the situation. He may run past signals 
or behave in any other injudicious manner, and 
the company cannot avoid the consequences, but 
simply has to accept them. In this particular in- 
stance a man of experience and of steady character 
was chosen—-one who had a good record. The com- 
pany could do no more, and we consider that the 
rider added to the verdict casts a most undeserved 
and unreasonable slur on the character of the com- 
pany and its responsible officials. 





SAFETY APPLIANCES FOR ELEC. 
TRICAL APPARATUS IN COAL-MINES. 

Betorum was, if we are not mistaken, the first 
country to adopt, in 1895, safety regulations con- 
carning the use of electric illuminationand machinery 
in gassy mines. Other countries followed. But the 
regulations were more of the nature of prohibitions 
than of positive rules, and though Belgium and 
Austria laid down certain detailed prescriptions, 
and England specified that the current-bearing 
parts of all motors, rheostats, and connections 
must be provided with gas-tight casings of incom- 
bustible material sufficiently strong to resist the 





‘pressures of internal explosions, no advice was 


iven as to how this end should be attained. 
Ficens this was wise. For it has been shown by 
a very interesting series of researches conducted at 
the instigation of the Verband Deutscher Elektro- 
techniker and the Westfilische Berggewerkschafts- 
kasse during the last three years, that many of the 
special types of electric motors, and other appli- 
ances designed for use in collieries, were faulty and 
dangerous. The task of the experimenters, which 
at first had appeared easy, looked for some time 
difficult enough to justify the advocates of rigorous 
restrictions. It is satisfactory, however, to record 
that systematic research has established the fact 
that electric machinery can be rendered safe in 
fiery mines without undue complications, and at 
reasonable cost. The question of illumination did 
not call for further investigation ; but as regards 
the pressures arising in closed chambers, which 
must be accessible and permit of ventilation, cer- 
tain facts have been brought out which, though not 
surprising, were hardly api oer 

he experiments were conducted on the experi- 
mental grounds of the associated Westphalian col- 
liery owners at Gelsenkirchen-Bismarck, where Pro- 
essors Heise and Thiem had investigated similar 
roblems in 1897. When the new safety regula- 
tions of the Verband Deutscher Elektrotechniker 
were discussed a few years ago, Professor Baum, 
of the Berlin Mining Academy, suggested further 
experimental researches. These were entrusted to 
Bergassessor Beyling, chief of the experimental 
station, and to Dr. Gétze and Dr. H. Hoffmann, 
engineers, of Bochum. The chief electrical firms 
took a direct interest in the investigation, and Mr. 
Foerste and Mr. Jores, among others, assisted in 
the experiments on behalf of Messrs. Siemens- 
Schuckert, and of the Helios Company, of Cologne. 
More than a thousand experiments have been made, 
each lasting, on an average, more than an hour, 
and exhaustive reports on the results have been 
published by Beyling in Gliict Auf!, by Gotze in 
the Elektrotechnische Zeitschrift, and by Hoffmann 
in the Zeitschrift des Vereines Deutscher Ingenieure. 
The first two accounts are contained in the issues 
of those journals of January to April inclusive. 

A special experimental chamber was built, re- 
sembling the large experimental gallery near Gelsen- 
kirchen, at which important work is being done. 
A flat-bottomed elliptical chamber, 5 metres in 
length, 1.85 metres in height, and 1.4 metres in 
width (about 16 ft., 5 ft., and 44 ft.), was con- 
structed of three layers of pitch-pine boards 
and LJ irons, the latter forming external hoops. 
The chamber was closed by paper screens, or the 
apparatus under test were placed in fireproof cases. 

he explosive gas introduced was fire-damp taken 
from a disused working ; this gas contains about 70 

r cent. of methane, and the provisions for analys- 
ing and measuring, and mixing it with air, steam, 
dust, &c., are in constant use on the premises. 
Mixtures containing from 8 to 10 per cent. of 
methane are most explosive, and the pressure on 
explosion will rise to about 7.5 kilogrammes absolute 
per square centimetre (106 lb. per square inch), pro- 
vided there be no initial compression. This was 
ascertained during the preliminary experiments, 
which also proved that in an 8 per cent. methane 
mixture the explosion is completed within 0.2 second, 
while in a poorer gas, containing 5.5 per cent. of 
methane, the explosion lasted 0.75 second, and in a 
very rich 13.8 per cent , mixture, 0.9 second. The 
size of the explosion chamber is not of importance in 
this respect. It would thus appear to be erroneous 
to recommend, as is sometimes done, that the en- 
closed portions of electric appliances should be made 
as small as possible, although, of course, the cooling 
is more rapid in small enclosures. But one thing is 
of great importance—the sub-division of enclosed 
spaces, and the position of the firing-spark with 

rd to the partitions. 

ese points were investigated in cylinders pro- 
vided with apertures and glass windows, and closed 
at one or both ends by means of solid or perforated 
plates, or by one or several sheets of wire gauze. 
The ge is that any motor enclosed in a 
casing fi with a door, or perforated for a 
revolving shaft, will, during its working, become 
charged with the surrounding atmosphere—which 
we suppose to be explosive —by a kind of re- 
spiration process. en the motor is started, 
it will on =. and exhale some of the 
gas contained in the casing; when it is sto m 
the outer air will rush in, and the tire ae 
inhale. Any casing should therefore be suffi- 








ciently strong to resist a pressure of about 6.5 kilo- 
grammes (92.45 lb. per square inch). In very deep 
mines the initial pressure will be somewhat greater 
than it is at the surface, and this will count in the 
resulting explosion pressures. But under certain 
circumstances, by no means unusual, the actual 
pressures may rise far higher. 

This was ascertained in the following manner :— 
The completely-closed cylinder was divided into 
two chambers A and B, sometimes equal and at 
others unequal in capacity, separated by a parti- 
tion, in which there was, in its centre, an aperture 
a little more than 1 in. in diameter. Other 
apertures were also tried. Chamber A was fired 
by a spark-gap, or a glowing platinum wire near 
its outer wall—that is, far removed from the aper- 
ture. The pressure in B was seen to rise imme- 
diately, evidently because the gas was forced from 
A through the aperture into B; a moment later 
explosion ensued in B, smashing the partition, 
and in some instances even destroying the whole 
apparatus, which had proved of strength sufficient 
to withstand an explosion under similar conditions 
when not subdivided into two communicating 
chambers. In the experiment first mentioned the 
fara ys reached 9 kilogrammes (128 lb.), and oscil- 
ated five times about its mean value of 3.5 kilo- 
grammes (50 Ib.). In another case, when a small 
vessel was screwed on toa large cylinder, the excess 
of pressure -in the small vessel amounted to 11 
kilogrammes (156.4 lb.), the maximum total being 
16. kilogrammes *(227 lb.). The explosion period 
in the small vessel, in which the initial pressure 
was raised by the original explosion in the neigh- 
bouring chamber, was very considerably shortened, 
to g}y second. A switch-box was tested. Com- 
pletely encased, it remained intact during an in- 
ternal explosion. When divided into two communi- 
cating chambers, A, in which the firing took place, 
was left unhurt, B was destroyed. Obstructions 
within the explosion-chamber were seen to give 
rise to similar ‘excess pressures. 

The designer of a mine motor has to make the 
best ible compromise between mechanical and 
explosive strength on the one hand, and efficient 
ventilation on the other. An examination was 
therefore made to show to what extent the plates 
of a casing could safely be perforated. The perfo- 
rated plate guard looked very promising. But it 
was found that both the position of the point of igni- 
tion and the composition of the explosive mixture 
exercised a marked influence, and as sparks might 
appear at many places, the value of perforated plate 

uards is doubtfal. A highly explosive mixture, 

red at some distance from the hole, did not set up 
external explosion when the hole had an area of 
1500 square millimetres (2.3 sq. in.), while a very 
rich mixture (i.e., one less explosive in the ordinary 
sense) struck through a hole of one-tenth that 
size. Here another important feature comes in, 
which impressed the observers as rather curious. 
When burning were rushing through a hole 
under conllicntiie pressure, and therefore at high 
speed, they did not cause an explosion outside ; 
the cooling by expansion of the gas, and its great 
velocity, seemed to prevent it from setting up an- 
other explosion. But a gas flame passing through 
a hole at low pressures did spread the explosion. 
Thus, when a poor gas was ignited close to the hole, 
the explosion would spread ; richer gas mixtures 
would not carry the explosion outside, particularly 
when fired at some distance from the hole. 

Perforated plates, therefore, do not behave like 
eae nettings, which were, of course, tho- 
roughly studied. Everybody is aware that the 
wire-gauze mantle of a safety lamp will not allow 
the flame and the explosion to extend outside 
through the meshes, provided the gauze remain 
fairly cool, and there be no rush of gas under great 
pressure at high s Wire-gauze guards proved 
safe when carefully mounted and in good condition 
—we refer to this again below ; but the point of 
ignition should be near the wire gauze, not far 
from it, as with perforated plates. As the protec- 
tion afforded by the wire gauze lies essentially in 
its cooling surface effect, an attempt was made to 
deduce a formula for the minimum surface of wire 
gauze required to protect a certain volume of en- 
closed space. Though the conditions do not permit 
of mathematical treatment, some conclusions were 
arrived at; and where one sheet of wire —- 
insufficient, two or three parallel sheets, suitably 
spaced, will attain the desired result. 

Tube protection was also tried—that is to say, 
long narrow tubes were screwed into the perfora- 
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tions of the plates. Tubes may be recommended 
for particular cases; the explosive wave did not 
travel through 34-in. tubes of 1850 millimetres 
(6 ft.) in length, but did propagate through tubes 
half that length, and the protection is, of course, 
impaired when tubes are arranged on both sides of 
the apparatus. ‘‘ Labyrinth” plates, as the expe- 
rimenters call them—plates so arranged that the 
gases have to travel in a zig-zag path—are efficient, 
but hardly of practical value. Lids and joints 
may be efficiently secured with an overlapping 
flange slit, which should not be wider than 1 milli- 
metre, however. Very satisfactory results were 
obtained with what the investigators call ‘‘ plate 
guards” —a system of flat rings of sheet metal, about 
0.5 millimetre in thickness, 50 millimetres (2 in ) 
wide, up to 750 millimetres (30 in.) external dia- 
meter, piled upon one another to the number of 
from three to fifty, and leaving between them slit 
passages not more than 0.5 millimetre in width. 
This latter point is essential. When, purposely or 
accidentally, wider passages existed locally, flames 
would strike through. In their action these 
slit - guards resemble hole-guards. When igni- 
tion took place close to the plates, the excess 
pressure did not amount to more than 1 kilo- 
gramme; when effected at some distance from 
the plates, the excess pressure would rise to 3 and 
4 kilogrammes. In one respect these slit-guards 
are indeed superior to wire netting. When the 
whole atmosphere is charged with fire-damp, a spark 
may cause a flame inside the apparatus, which will 
continue to burn, being fed by the inrush of gas. 
This continuous burning, which is very dangerous 
when the flames lick along the wire gauze, was much 
rarer when slit-plate guards were used. 

Finally we come to oil protection. As it hap- 
pened, the first experiments were disastrous. The 
slip-rings of a motor stood under oil ; some parts 
were bared of oil, however, when the motor was 
running ; there was friction ; some of the oil was 

ified, and explosions ensued. In this case the 


oil had actually supplied explosive material ; but oil | i 


bearings and oil switches, &c., can be rendered 
safe. The experimenters advise that the oil 
should always remain so high above the rotating or 
sparking parts that no sparks can strike into the 
air. Motor-makers should duly test their motors 
running under load, and mark the lowest permissive 
level of the oil on the outside of the casing ; and 
if sparks cannot be helped, the oil-box should be 
perfectly closed. 

A large variety of electric motors and various 
appliances were submitted and tested under severe 
conditions. Bad sparking was, for instance, pro- 
duced by putting bits of cotton-wool between the 
brushes and slip-rings or collectors. Some apparatus 
were obviously faulty ; the unsuspected weak points 
of others only came out under the rigorous tests. In 
some cases the opening at the base of the hollow 
frame had not been closed; in others the shaft 
bore had been left open at the ends. Fre- 
quently the holes in the casing through which the 
leads pass had not been plugged, or the different 
closed spaces communicated with one another in a 
dangerous manner. Some apparatus—e.g., Gorges 
triphase motors—gave perfect satisfaction. Elec- 
trical engineers. will ;find much instructive detail 
in the journals quoted. A summary of the con- 
clusions arrived at will be of interest. . 

Sub-division of the enclosed space should be 
avoided, unless the compartments remain completely 
separated from one another. Jointe should be 
made by means of flanges with smooth faces. Pack- 
ings of asbestos, rubber, &c., should not be applied 


in spots where an explosion might force the pack- 
ing out. Shaft-journals should, if — at 
least 2 in. in length, and cables should be intro- 


duced through pipes of at least that length. Hollow 
shafts should be filled with insulating material. In 
completely closed casings all parts should be able to 
resist pressures of 8 kilogrammes (114 lb. per square 
inch) ; holes for one the internal pressure are 
not to be recommended. Wire gauze should be made 
of wire not less than 0.35 millimetre (0.014 in.) in 
thickness, and with at least 144 meshes per square 
centimetre (935 meshes per square inch). The ma- 
terial is not, as such, of importance ; but bronzeand 
brass are preferable to iron, because the iron rusts. 
The wire netting should always be applied in two or 
more parallel sheets, not less than 5 millimetres nor 
more than 20 millimetres (0.2 in. and 0.8 in.) apart ; 
if possible, as a closely-fitting cap or lid, easily 
accessible for examination, and provided with a 
perforated metal cover on the outside. The gauze 





should not be soldered in, because chinks, as well as|G. Hagen, which have taken up the Jungner 


any rust-holes, are particularly dangerous. This 
was repeatedly noticed during the trials ; some 
motors and rheostats failed because the wire gauze 
had become loose or because there was a chink 
near it. A surface of about 150 square centimetres 
of wire gauze—counting each sheet separately, one 
surface only, of course—should, as a rule, be 
allowed per litre of enclosed space. That would be 
about 658 square inches per cubic foot ; much de- 
pends upon the general disposition of the wire gauze, 
however. Of the ring plate-guards we have y 
spoken. The whole system should be so encased 
that no other air es are left except those 
between the ring slits, whose width must not ex- 
ceed 5 millimetres. One motor failed because the 
otherwise properly-constructed plates left a few 
grooves of double that width. Bronze, brass, and 
also galvanised steel are again the best material, as 
they are not liable to rust. 

Bolts of the enclosures should, of course, only be 
removed after cutting off the current. Apparatus 
which do not require ventilation will best be pro- 
tected by being kept under oil. Small motors 
should apteny ta cased in one enclosure ; in large 
motors, brushes, &c., and coils should be encased 
separately. Wire gauze should be kept clean of 
oil and dust, although a little dust does not appear 
to be fatal. Windows of stout glass will prove a 
convenience to facilitate inspection. 

Though these researches do not solve the whole 
problem, they certainly constitute a very important 
and also reassuring contribution towards its solu- 
tion. The devices which we have pointed out are 
at everybody’s disposal ; none of the arrangements 
which suggested themselves to the experimenters are 
protected by any patent rights. The manufacturer 
may possibly draw one lesson. Motors and switches 
should not be designed, and even completely con- 
structed, and afterwards sent over to the special 
department to be fitted with the mag safety 
apenas regarding which the designer had no 
information. The tendency for specialising in large 
works is responsible for much inferior work, not 
only in electrical factories. Naval architects know 
something about this. 








THE NICKEL-IRON ACCUMULATOR. 
THE experiments of J. Zedner, to which we 
referred in our Notes of January 25, 1906, demon- 
strated that the nickel electrode of the Jungner- 
Edison cells did not contain any otherwise unknown 
nickel peroxide, but only the long-known sesquioxide 
(Ni,O,). The amount of hydration of the oxide 
was left uncertain, however. By comparing the 
water-vapour tension of this hydrate to the water- 
vapour tension of sulphuric acid of twelve graded 
concentrations, Zedner has now found that the 
hydrate Ni,O,. 3 H,O is stable when the vapour 
tension of the sulphuric acid is below 3 millimetres 
of mercury, and the hydrate Ni,O, 6 H,O is stable 
when the tension is above 6 millimetres. An inter- 
mediate hydrate was not observed ; the caustic 
tash of the accumulators ap to contain the 
ydrate Ni,O, .3 H,O, which is called the nickeli- 
hydrate, and generally written Ni(OH);. This is 
the oxide contained in the pockets of the charged 
electrode. The electrode potential, measured 
against a hydrogen electrode, diminishes when the 
concentration of the caustic potash increases, and 
the temperature coefficient of this potential is 
negative, 0.0007 volt. per deg. Cent. 
he discharge of the cell, all investigators have 
agreed, occurs in two steps—the first at about 
1.3 volts, the second at about 0.7 volt. The second 
ap is unimportant as regards the efficiency of the 
cell, but theoretically interesting, and it has not 
been explained sofar. Zedner finds that during the 
first step some of the nickeli-hydrate, Ni(OH),, is 
reduced to nickelo-hydrate, Ni(OH),. The second 
step is, however, not connected with the formation 
of some other oxide; although Ni,O, had been 
suggested. The second step ap to be due 
to the discharge of the oxygen which is occluded 
by the electrode during the charge. It had been 
noticed by M. De Kay Thompson and H. K. 
Richardson, among others, that the nickel electrode 
liberates some oxygen during the period of charg- 
ing. More oxygen seems to be occluded by the 
graphite which is added to the nickel oxide to 
increase its conductivity than by the nickel-oxide. 
The evidence on this point is conflicting, however. 
An electrode not containing any graphite, espe- 
cially prepared by the Kélner Accumulatorenwerke 








cell, and which have been helping Zedner in his 
researches, did not indicate any second step at 
all; but an electrolytically-prepared electrode of 
Zedner’s, also free of carbon, showed it. The 
behaviour of the electrodes when in a i 
vacuum, and when submitted to alternate disc 

and charges, moreover, supports the view that the 
oxygen liberation is an essentia) feature. When 
the discharge is suddenly turned into a charge, the 
potential of the nickel electrode rises slowly on the 
first step of the curve, but abruptly on the second 
step. In the first. case the rise depends upon the 
naturally slow diffusion of the alkali from the pores 
of the nickel oxide back into the cell; in the second 
case the beginning of re-oxidation is at once marked 
by the higher potential. 

These researches were undertaken on the instiga- 
tion and under the advice of Dolezalek, now 
professor at Géttingen, to whom we owe the com- 

lete theory of the lead accumulator. The be- 

viour of the nickel electrode is now fairly under- 
stood, though it should at once be mentioned that 
Bellucci and Clavari, contrary to Zedner, deny the 
existence of the oxide Ni,O,, which they simply 
regard as a mixture of NiO and the peroxide N io. 
Roloff has ae Zedner as to the nickelo- 
hydrate, Ni(OH), ; chemists know this hydrate as 
a green substance, electricians know it asa black 
substance, and Roloff has observed that the 
black electrolytic hydrate is Ni(OH),, 2H,O, and 
turns green on losing water. We want now a 
systematic investigation of the iron electrode, 
which is rather difficult to oxydise outside the cell, 
but is generally credited with twice the capacity of 
the nickel electrodes, and with a one-step potential 
curve. Grifenberg, on the contrary, seems to 
ascribe the two steps to the iron electrode. Mean- 
while, however, the general interest taken in the 
nickel cell has certainly not grown. The Edison cells 
have never been properly on the market, and last 
autumn news came from across the Atlantic that 
new works for a new type of storage cells were 
being erected ; the Jungner cells are not for sale 
either. The recent patent literature suggests that 
there is still much searching for effectual means 
of increasing the conductivity of the nickel and 
iron oxides, and for raising the electrode capacity. 
The graphite, which is mixed with the oxides, is to 
be coated with platinum, nickel, silver, mercury, 
copper, &c., and bismuth oxide and other substances 
are to be added. A good many people are trying 
their skill at improvements. It has again been pro- 
posed quite recently to replace nickel by cobalt, 
probably because cobalt onl its oxides are supposed 
to be insoluble, even in hot caustic alkalies. That 
may be so ; according to Elbs and to Tubandt it is 
not so, when the cobalt is the anode. Concentrated 
caustics certainly attack the active masses of the 
nickel and iron cell, which in an alkali of 50 per 
cent. will ooze out even on open circuit, according 
to De Kay Thompson and Richardson. These 
investigators also hold that the nickel oxide is 
finally reduced to metal. 

There is no doubt that the electrolyte—the 
alkali—is concerned in the reactions, though not to 
the same extent as the acid in lead cells.‘ At the 
same time, most of the active material is in both 
cases ballast, as the reactions do not’ penetrate 
deeply. Sieg has calculated that theoretically 1000 
ampere-hours —— 8.4 kilogrammes of active 
1 cell material (peroxide and spongy lead) and 
only 3.4 kilogrammes of iron and nickel oxides. 
But in the latter case we had to add 40 per cent. of 
graphite, and the lead cells worked at 2 volts, and 
the nickel cell at 1.15 volts; hence the lead cell 
could yield 238 watt-hours, and the alkali cell 211 
watt-hours per kilogramme of material. In prac- 
tice we hardly obtained more than 30 watt-hours 

r kilogramme of cell weight in lead cells and 
B4 in nickel alkali cells. Other estimates are 
less unfavourable to the nickel cell. But the 
chemistry of the nickel-iron cell, whatever its 
efficiency, should be settled. The work can only 
be done satisfactorily with the aid of accumu- 
lator manufacturers, owing to the particular nature 
of the problems. But the behaviour of the ele- 
ments of the iron group, especially of nickel, cobalt, 
and chromium, still involves so many difficult pro- 
blems for the chemist, that a general thorough 
research cannot but prove fruitful in many re- 
— Should the discovery of an accumulator 
of reasonable weight and bulk result, it would be 
of immense value, but even should no advance —— 
possible, the knowledge at least would be consoling. 
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THE OIL-FIELDS OF TRINIDAD. 


Neary three years ago, Mr. E. H. Cunningham 
Oraig, B.A., F.G.S., was sent out to Trinidad and 
Tobago as Government geologist, and on the 19th 
ult. he read a very interesting paper on the oil-fields 
of Trinidad before a representative meeting of the 
Royal Colonial Institute. These oil-fields are begin- 
ning to attract considerable attention. The smell 
and appearance of oil in many parts of the southern 
portion of the island, and off its coasts, have long 
attracted notice, and the famous pitch lake of 
the western shore of Trinidad, which seems to 
replenish itself, suggests large natural oil stores. 
Yet few people besides Mr. Randolph Rust, Mr. 
Craig stated in his discourse, had, up till a few 
years ago, any belief in the future of the Trinidad 
oil-fields. Approaching the problem from the 
scientific standpoint, Mr. Craig was now able, on 
the basis of his geological a first made 
—to explain how the oil was probably stored up in 
Trinidad, and to tell us where and how to look for 
it. The discourse has, for this reason, consider- 
able general interest. 

According to Mr. Craig, the Island of Trinidad 
is surrounded by clear water on the east and 
north, and by the muddy Orinooco water on the 
south and west. It represents a region where 
estuarine conditions are prevalent, and most of the 
younger oil-fields, if not all, were formed among 
strata deposited under estuarine conditions, where 
deltaic deposits alternate with strata of marine 
origin. Under the restless, though gradual, move- 
ments of the earth surface, relative changes be- 
tween land and sea have been constant; fine 
marine clays were formed above shallow-water sands 
and swamp-deposits, and such alternations are to 
be found over the greater part of the tertiary. rocks 
of Trinidad. The natural storage of petroleum 
requires three conditions : firstly, material to form 
the oil by chemical processes—that material is, in 
Trinidad, certainly vegetable matter; secondly, 
strata sufficiently porous to contain the oil ; thirdly, 
impervious strata to seal up the natural laboratory 
and to prevent the escape of gas. Whether the 
final result is coal or lignite, manjae, pitch, or oil, 
depends upon local conditions. All these products 
are derived fromthe same source. Where the beds 
of vegetable matter were surrounded by porous sand- 
stones, permitting the gases to escape, we find coal- 
fields and lignitic shales, full of fossil-wood and 
leaves; where the vegetable matter was sealed up by 
impervious clays, and had to stew in its own juice, 
there are oil-bearing and bituminous shales without 
a trace of vegetable matter. 

Much of the oil occurs in virgin forests, and the 
geology of the island is complicated. But three 
main horizons can be distinguished. The first, and 
in many respects the most important, Mr. Craig 
calls the Galeota oil-sand horizon. It occurs near 
the basis of the tertiary rocks, which in Trinidad 
attain a thickness of 6000 ft. This sand, which 
is overlying the cretaceous rocks, consists of porous 
sandstone grits, and is covered by a stiff blue clay. 
The second horizon, the Rio Blanco oil-sand, is 
xbout 4000 ft. above the former; it shows lignite 
and all oil-bearing sandstones. Again, 1400 ft. or 
1500 ft. above the second horizon the La Brea 
horizon is found, to which the famous pitch lake 
belongs. If these strata had remained piled upon 
one another, they would not be very accessible. But 
the t genes movement which has formed 
the Caribbean Basin and, allowing volcanic action 
to come into play, the chain of-the Antilles Islands, 
has folded the Trinidad strata, and thrown them into 
four great ~~ separated by well-defined arches 
or anticlines. Denudation of the surface had kept 
pace with the earth movement, and thus we find 
the three horizons outcropping near the four anti- 
clines. Mr. Craig nonal them with the aid of 


maps. 

The actual evidence of the p-esence of petroleum 
is varied. Sticky asphalt —- erroneously called 
pitch — may be seen oozing out from sandstones 
on the coast or inland, and oil is found slowly éxud- 
ing from the banks of streams. Gas-wells and mud 
volcanoes, discharging gases (methane and others), 
are met with, indicating that the oil -rocks 
there do not quite reach the surface ; the larger 
mud volcanoes attain diameters of 100 yards. 
Deposits of asphalt, formed from the pwr dry- 
ing up of the oil by evaporation and oxidation, 
are teristic of the actual outcrops of the 
oil-rocks. Thus the a ce of * oil-shows ” 
yaries much. But they are frequent all over 


the southern half of the island and near the 
shores. Though it is impossible to say that 
these horizons are everywhere petroliferous, 
shows of petroleum have been detected wherever 
the horizons approached the surface. As regards 
the quality of the oil, Professor Carmody, the 
Government analyst of Trinidad, has found many 
varieties, mostly with an asphaltic base, some 
rich in ffin. In general the petroleum resem- 
bles the Russian petroleum closely, and the geology 
of Trinidad presents many striking resemblances 
to the Baku oil-fields. A crude oil from the Galeota 
sand has a specific gravity of from 0.88 to 
0.91, and contains from 12 to 20: per cent. of 
petroleum spirit, from 30 to 50 per cent. of illumi- 
nating oil, and 30 to 45 per cent.~of lubricating 
oil, and not more than 5 per cent. of bitumen ; the 
proportion of sulphur is very small. Rio Blanco 
oil contains more lubricating oil and less illu- 
minating oil. The La Brea oil-sand has, so far, 
been recognised in the La Brea district and in the 
pitch lake only. Many theories have been advanced 
to account for this pitch lake ; the pitch itself was 
formed in the way above indicated, and repre- 
sents an emulsion of about 45 per cent. of 
bitumen, 25 per cent. of fine-clay, and 30 per cent. 
of water. tte formation can studied in the 
district. During the discussion which followed 
the reading of Mr. Craig’s paper, Sir David Wilson 
remarked that. up to 1887 the lake brought the 
Government about 1500/. annually; afterwards, 
when an American company had satisfied itself 
that the asphalt made good road material, it 
brought in more than thirty times as much. 

The occurrence of oil on an island provided with 
a splendid harbour, such as Spanish Town, and 
situated in a part of the world where good coal 
and fuel are rare, is most important in these days 
when the advantages of liquid fuel are so clearly 
recognised. The Oil Exploration Syndicate, ‘of 
Canada, has, according to Mr. Craig, been exploit- 
ing the oil-fields, without any great measure of 
success. There are difficulties in the way: In 
many localities the rocks dip very steeply, the 
strata to be drilled through are soft; and: the 
wells easily cave in, and water-bearing sand-stones 
are met with. But there are 500 square miles of 
oil-fields never adequately tested in any part, and 
it is known where to place the derricks so as to 
strike oil at convenient depth. Though Mr. Craig 
did not predict a Baku for Trinidad, there seems 
tobe every promise of a successful industry. 








THE PRINTING, STATIONERY, AND 
ALLIED TRADES’ EXHIBITION. 

It is now two years since the icultural Hall, 
that home of trade exhibits at Islington, saw the 
last show devoted to the printing and allied in- 
dustries, and before that time many years had 
elapsed since any exhibition of the kind had taken 
place. The Exhibition of 1904 was a good one, 
and demonstrated clearly that great advances had 
been made in the art of ty aphy in its many 
branches since a similar collection of machinery 
had been seen. This may have accounted in a 
great measure for the popularity it enjoyed, the 
novelty of the show attracting many people to the 
Hall. But although the Exhibition of 1904 was 
one calculated to repay anyone who visited it, no 
matter in what branch he was interested, the one 
that was opened on Saturday last, and will remain 
open till July 31, is, we think, in no way behind its 
predecessor, and in some ways it surpasses it. At 
such exhibitions it is not always the number of the 
entries that is the most striking feature, for the 
nature of the articles shown and the general arrange- 


ment are of really more importance. Viewed, | po 


however, from whatever standpoint, we think that 
the present exhibition may considered good, 
and it is certainly very interesting, there being so 
much to see that many hours could be profitably 
spent there. 

Among printing-machines, the Wharfedale is 
well represented, and shows a general impreve- 
ment in design and construction. A fine example 
of this class of machine is exhibited by Messrs. 
Furnival and Co., Limited, Reddish Iron Works, 
near Stockport (Stands Nos. 95 and 100). Messrs. 
A. Payne and Sons, Otley (Stand No. 3) also have 
two good examples of Wharfedales on view : one a 
quad-crown size, which is fitted: with pyramid 
geared a géared and inertia distribu- 
tion, new chain-gripper delivery, and automatic 








interleaving device: The machine is capable of 





doing the best class of work at high speeds. The 
other machine is a demy ‘‘ Swift,” built with the 
makers’ well-known box framework. 

Although it cannot, of course, be expected that 
many novelties will have been developed since the 
Exhibition of 1904, still there are in the Hall several 
things that this year make their first appearance, 
and are either new or are distinct improvements on 
old One of these is the Waite tag-making 
machine, which is exhibited by Messrs. W. H. 
Lockett and Co., 6, Dyers-buildings, Holborn, E.C. 
(Stands No. 119and 111). The machine embodies 
in its design the experience gained in tag-making 
since the first Waite machine was introduced about 
eight years ago. It is entirely automatic, and 
makes, glues, and fixes its own washers. It prints 

s, &c., in one or two colours, from the reel, 
and prints the maker’s name on the washer. An 
automatic safety device is fitted, which instantly 
stops the machine if, from any cause, the reel should 
cease feeding, or the paper on it be run out. It 
may be seen at work turning out labels at the 
rate of 11,000 per hour. At the same stand there 
are various types of the ‘‘ Falcon ” safety platen 
press, which has a gripper-feed similar to that of 
a Wharfedale. The sheet, after it is printed, is 
not removed by hand, as with the ordinary platen 
préss, but falls into a box, or on to the floor, thus 
enabling a great deal of time to be saved, and it 
is claimed that 2500 sheets per hour can easily be 
printed. The machine is made up to demy folio 
size. The Waite reel platen machine may also be 
seen here. The printing portion of this is similar 
to that in the tag-making machine just described. 
It is for single or two-colour work, and its output, 
for the 18-in. by 12-in. one-colour machine, is 6000 
per hour, and for the same size for two-colour 
3000 per hour. 

At Stand 45 a new type of matrix casting and 
composing machine is at work. It is exhibited 
by the British Stringertype Syndicate, Limited, 
12, Bride-lane, Ludgate Circus, London, E.C. It 
is a new development of the type-casting machine, 
and it is claimed that it is a combination of the 
best-known methods; composition, justification, 
and casting being done in consecutive operations. 
Many of the features of the Linotype machine 
are embodied in the machine, while other new 
features have been added. It casts its characters 
separately, and while one line of matrices is being 
distributed, type is being cast from another line, 
while at the same time a third line is being com- 
pened 5 the perforated ribbon and separate key- 

of the Monotype machine is entirely dis- 
msed with. It is claimed that there is a great 
essening in the cost of composition by the use of 
this machine. It casts single types, and correc- 
tions can be made at case in the usual way. The 
Pulsometer Engineering Company, Limited, 61 
and 63, Queen Victoria-street, London, E.C., 
have also two of their composing - machines on 
view at their Stands Nos. 7 and 8, as well 
as two distributing-machines, each of which is 
adapted for two different bodies of type. With 
the aid of one of these composing-machines one 
man can justify 7000 ems per hour, while each of 
the distributing-machines, when worked by one 
man, can distribute 8000 ems of unnicked typé 
per hour. A similar machine to the composing- 
machine was exhibited at the Agricultural Hall 
two years ago, but the distributing-machine has 
been redesigned, and is quite different from what 
it was on its first appearance. The new machine 
has now been in use for many months in the works 
of high-class printers, and it is claimed that no less 
than 24 lb. of type per hour can be “‘ dissed” by 
one man, which works out in cost to about 4d. per 
und. The composing-machine belongs to the 
class in which the types are assembled in the com- 
posing channel in their proper order by passing 
down a grooved front plate, or apron ; but it differs 
in many ways from those at present in use, one of 
the differences being the arrangement of the troughs 
which contain the type, these troughs being placed 
horizontally instead of vertically. 

Messrs. Hunters, Limited (late Klimsch, Hunter, 
and Co.), 26 to 29, Poppin’s-court, Fleet-street, 
London, E.C., at their Stands No. 19 and 23, have 
on view a variety of apparatus for process-engrav- 
ings. These include cameras, lamps, and every- 
thing required for photo-engraving. Among these 
isa pneumatic printing-frame, which is especially 
suited for e sizes; and it is claimed that it 








is the only frame by which absolute contact can 
be assu in large sizes without breaking the 




















JuLy 20, 1906.] 


ENGINEERING. 


or 





glass. The space between the lass and the frame 
is made air-tight by means of india-rubber, and 
the pressure can be ted at will, An air- 
tight backing is put into the frame, and a vacuum 
is obtained between the backing and.the glass 
by means of a hand- pump ; a very t pres- 
sure can be exerted on the glass without any 
danger of its being broken. At the same stand 
are also exhibited some very neat and handy air- 
brushes for various purposes, and a new etching- 
machine for photo-engraving. This latter consists 
of a box, in which is a rapidly-revolving broad- 
bladed fan, the blades of -which dip into the acid 
solution contained in the box. The article to be 
etched is placed face downwards in the lid of the 
box, and the fan is set in motion by means of a 
small electric motor. The motion of the fan throws 
the solution in a constant stream inst the face 
of the article that requires etching, and the 
‘‘ biting away” process is soon accomplished. It 
is claimed that half-tone blocks can, by its aid, be 
etched in 1} minutes, and line work in 20 to 40 
minutes. 

The Lanston Monotype Corporation, Limited, 
43 and 43a, Fetter-lane, E.C., have a very fine 
exhibit at their Stands Nos. 97 and 98. One of 
the machines on view is the Harris Major sheet- 
feed press, which is capable of feeding automati- 
cally cut sheets of paper in all sizes in general use 
from 6in. by 4in. up to 15in. by 20in., forme 
14in. by 19in. The machine is constructed on 
the rotary principle and prints from bent electro- 
type or stereotype plates at speeds varying from 
3000 to 8000 impressions per hour. It is suitable 
for a great variety of purposes. There are several 
types of the Harris Major press to be seen at this 
stand, including jobbing presses for cards, en- 
velopes, &c. The Stands, Nos. 94 and 101, of 
George Mann and Co., Limited, Larchfield Works, 
Hunslet, Leeds, should not be missed, for there 
may be seen the latest type of rotary litho- 
graphic machine, a rotary tin-printing machine, 
besides various graining and varnishing-machines. 
For visitors interested in the electric driving of 
printing machinery, the Stands(Nos. 8, 9, and 10) 
of Messrs. James Salmon and Son, Woodley Iron 
Works, Woodley, near Stockport, will prove attrac- 
tive, for at it there is on view a Holmes-Clatworthy 
electrical set for attachment to rotary machines, 
and also a show of motors of various sizes con- 
structed by Messrs. J. H. Holmes and Co., New- 
castle-on-Tyne. 

One particular novelty at the Exhibition, which 
is well worth a visit, is located at Stand No. 203, 
in the gallery, where the Marshall Engraving Com- 
pany, of 78, Fleet-street, London, E.C., have a 
complete model of a paper-making machine at 
work. Though small, the apparatus is complete 
in every way, and turns out a roll of paper about 
33 in. wide. Every operation, from the pulp- 
making to the completion of the roll, is carried 
out just as carefully as in the full-sized machine. 
This exhibit will probably prove one of the most 
attractive in the Hall, for we believe it is the first 
time that anything of the kind has been shown. 

In mentioning the particular exhibits to which 
we have alluded it is not because they only are 
worthy of attention. There are really so many of 
the exhibits that are full of interest that it is not 
an easy matter to say which should have the pre- 
ference, and although we have in our short notice 
alluded particularly to several stands, there are 
others that we have omitted that are quite worthy 
of attention. Anyone interested in the printing 
trade will find himself well repaid for a journey to 
the Islington Hall by the information he will 
gain. 








NOTES. ' 
Loss oF SPEED OF PROJECTILES WHEN PassING 
THROUGH LiQuIDs. 

Tue almost explosive destruction which modern 
high-speed bullets cause in the human body is 
not yet fully explained. Kocher showed in 1880 
that neither the rotation of the bullet about its 
longitudinal axis, due to the rifling, nor the heat 
of impact, have much to do with the phenomena. 
Various investigations, carried out on behalf of 
military departments or of humanitarians, seem 
to demonstrate that the liquid particles hit by 
the bullet are simply hurled with great force 
against the liquid particles at rest and against the 
surrounding walls, and that there is no need to 
look for any further effect, This is now largely 


assumed to be correct. Kurlbaum has given for- 
mul for the energy relations. But we had, so far, 
no measurements to support these views. 
Martin Gildemeister and Hans Strehl have made 
such measurements in the Physiological Institute 
of the University of Kénigsberg. It cannot be 
said that the experiments so far published in the 
Annalen der Physik settle the question. But it 
appears that the problem can be investigated 
by comparatively simple means. The investi- 
gators determined the loss of speed which a pro- 
jectile undergoes when passing through a layer 
of water. The ——— arrangement which 
they adopted is that of ocovic. The projectile 
breaks a wire, and thus causes a condenser to be 
discharged through a resistance free of induction ; 
the discharge stops when the bullet cuts the second 
wire. The wires were grids, formed by a copper 
wire being wound in a continuous zigzag line on a 
frame ; very careful insulation was required, The 
water was contained in an iron cylinder, which was 
placed horizontally, and closed at its ends by pieces 
of parchmentpaper. The length of the cylinder 
was, in most experiments, 10 centimetres ; but 
when the cylinder was filled with water the ne 
ment caps bulged out, increasing the axial length 
to 13 centimetres. The following table gives 
a summary of the results. Column I. indicates the 
velocity, in metres per second, at which the bullet, 
weighing 5.5 grammes, of a Mauser pistol entered 
the water cylinder; Column II. the as 
energy in metre-kilogrammes; Column III. the 
velocity at which the bullet left the water ; 
Column IV. the corresponding energy ; Column V. 
the loss in speed; and Column VI. the loss in 


energy :— 





L. IL. Ill. IV. v. VI. 
445.7 55.7 398.3 44.5 | 47.4 11.2 
368.2 38 0 320.4 30.4 38.8 7.6 
312.3 27.8 283.1 225 | 29.2 4.8 
266.9 200 240.5 162 | 264 3.8 


It will be seen that the loss of velocity was about 
one-tenth of the velocity at which the bullet struck 
the parchment and water. This loss is thus pro- 
ener to the first power of the speed, and the 
oss of energy—which was onl culated, not 
measured—would be proportional to the square of 
the s . That agrees with Kurlbaum’s formule, 
but Kurlbaum’s constants were much higher. 
Kurlbaum deduced that a loss of one-tenth of the 
velocity would be produced by a layer of water 
1.7 centimetres in thickness, while Gildemeister 
and Strehl find this loss as produced by a layer of 
water of 13 centimetres. As regards this thickness 
of the water layer, they observed, with initial 
speeds of 446 metres, losses of speed of 0, 17.8, 

.8, 47.4, and 77.6 metres, corresponding to water 
thicknesses of 0, 4, 8, 13, and 23 centimetres. 
The results of their measurements are not very 
concordant, however, and a further investiga- 
tion of this essentially mechanical problem appears 
desirable. 
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‘*THEe FINANCIAL AND Economic ANNUAL OF 
JAPAN.” 

The issue of ‘‘the Financial and Economic 
Annual of ay for the year 1906, which has 
just come to d, isan excellent example of the 
thoroughness and exactitude with which the 
Japanese out every national work to which 
they put their hand. In the somewhat small space 
of 268 pages they give a very good idea of all the 


most important national activities, and especially | grad 


of their financial and economic as . It is 
divided into the following So am :—(1) Finance ; (2) 
Agriculture, Industry, and Commerce ; (3) Foreign 
Trade ; (4) Banking and Money Market ; (5) Com- 
munications; (6) Taiwan py Lemmy with an 
appendix, which includes a number of important 

vernment regulations and documents of various 
kinds, among others being the new Customs Tariff 
Law recently promu . Each of these sections 
contains a large amount of carefully arranged and 
digested information, so that the book is, ina sense, 
a compendum of the Japanese Empire, from a 
financial and economic point of view. The 
method of graphical illustration introduced into 
recent editions of the ‘‘ Annual” has been ex- 
tended and developed in its applications. Some 
of these are very ingenious, and they all add 
to the interest and. value of the publication. 
We know of no British Government document 





which places its information in such an exact 





and plain form as that which is issued by the 
Finance Department of Japan, and we would 
suggest that our financial and statistical authorities 
might, with advantage, copy some of the features 
of the ‘* Annual.” e are used to illus- 
trate a great variety of subjects ; for instance, the 
growth of national revenue and expenditure, and 
the amounts of the various items, the sources of 
ordinary revenue, the amount of the national debt, 
and of the extraordinary war expenses. On the- 
industrial and commercial side we have diagrams 
showing the increase in the number of companies 
and in the amount of their capital, the amount of 
the chief products, vegetable, mineral, and manu- 
factured, the value of exports and imports, and of 
the proportion sent to or obtained from the chief 
countries in the world. On the financial side the 
deposits in, and loans advanced by banks through- 
out, the country are shown, as well as the 
amount of bills cleared at the various clearin 
houses, the amount of circulating notes, an 
the rate of discount. One important diagram’ 
shows the fluctuations in prices and wages, and 
this, combined with the tables which are furnished, 
ives materials for an interesting economic study. 
rom an engineering point of view the diagrams 
relating to the means of communication are pro- 
bably the most interesting, as they show the 
traffic mileage of State and private railways, 
their cost of construction, and their net earnings. 
The diagram relating to electric tramways shows 
the rapid development which has taken: place in 
these means of communication, while that relating 
to shipping shows the wondrous development of 
the Japanese mercantile marine. - All these dia- 
grams show at a glance the rapid changes and the 
= developments which have taken place in 
apan, but those who wish to understand their 
real extent and meaning must study the elaborate 
tables which are printed in the book. We have 
from time to time noted some of the most im- 
portant developments, and at present our space 
will not allow us to enter into details ; but we may 
say that the book before us gives a réswmé of Japan 
up to date in all that bears on its financial and 
economic activities, and as such it deserves the 
careful attention of all who are studying industrial 
and financial developments, especially in the Far 
East. Although this is one of the least pretentious 
of the many books which have appeared about 
Japan, it is one of the most important. ' 








CANADIAN GOLD-Mininc.—The output of gold in 
Canada appears to be declining. The value of the yearl 
roduction was as follows for the ten years ending with 
905 inclusive :— 


Year. Value. Year. Value. 
Dols. Dols. 
1896 2,754,774 1901 .. 24,128,508 
1897 6,027,016 1902 . 21,336,667 
1898 13,776,420 1908 . 18,834,490 
1899 21,261,584 1904 .. 16,462,517 
1900 - 27,908,158 1905 . 14,486,833 


The chief falling-off in production has occurred in the 

Yukon district, more popularly known as the Klondyke. 

The 14,486,833 dols. representing the value of last year’s 

ory was made up as follows:—Yukon district, 
327,200 dols.; all other districts, 6,159,633 dols. 





Warer-Works EnGINgERS.—The annual three days’ 
meeting of the British Association of Water - Works 
Engineers commenced at Scarborough on Thursday. The 
retiring president (Mr. P. H. Palmer) introduced the 
president for 1906-7, Mr. W. Millhouse, water engineer 
to the Scarborough Town Council, who, in his presi- 
dential address, said the number of members of all 
es had increased from 305 to 327. As regarded 
matters of public interest, the association had been doi 
useful, though not conspicuous, work. A draft code o 
regulations for the prevention of waste by consumers, 


together with schedules covering all technical points, had 
been submitted to the Local Government Board for its 
consideration. It was confidently hoped that in the 


course of a few months an official publication would be 
made which would prove the basis of a settlement of this 
vexed question. revision of the general water-works 
law, including the question of the control of water su 
lies throughout the country by means of water 8, 
Pad also been kept in view by the council, and the first 
available opportunity would be taken to press the matter 
u the Government for some official action to be taken. 
The | towns, no doubt, could and would take care of 
themselves, but small towns and rural areas required a 
readjustment of the law. The country had again suffered 


from prolon drought, the summer and autumn of 
1905 having an exceptionally low rainfall. This had 
been disastrous to many towns, and had taught many 


and varied lessons, more particularly with regard to the 
necessity for preventing waste of water, and the wisdom 
of — t works in due time, before a shortage wag 
actually ' 
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AUSTRALIAN TRANS-CONTINENTAL 
RAILWAY. 


Now that the Australian Commonwealth Govern- 
ment is fairly well established, the question of the 
transfer of the Northern Territory of douth Australia 
to the Commonwealth is again (to use a celebrated 
phrase of Mr. Disraeli’s) ‘‘ looming in the future ;” 
and the matter derives additional importance from 
the fact that the South Australian Government makes 
it a condition precedent that, if the suggested transfer 
of the territory takes place, the Commonwealth 
Government must proceed without further delay with 
the construction of a trans-Continertal railway from 
Adelaide to Port Darwin. The present is not the first 
occasion upon which the Lo yew transfer has been 
talked of, and even discussed, and it is noticeable 
that the South Australian Government exhibits a 
Sibylline policy in dealing with the matter, and 
that it now demands that the consideration for the 
transfer should be 3,400,000/., instead of 2,854,495/. 
previously demanded, while it further makes the 
completion of a trans-Continental railway an _ in- 
dispensable condition. 

he Northern Territory has an area of 523,000 
square miles, or 335,116,800 acres, or approximate] 
one-sixth of the whole Australian Continent. tt 
comprises many safe and spacious harbours; it has 
fine rivers in the Roper, the Victoria, and the 
Daly ; and it is rich in mineral, agricultural, and 
pastoral resources. The weak point about the terri- 
tory is that although it has been a British posses- 
sion for more than 100 years, it has a population of 
barely 3000, of whom only about 800 are Europeans. 
Another weak point is that the basis of national 
title to territorial possessions is, after all, effective 
occupation, while it must be admitted that the present 
occupation of the territory is non-effective. South 
Australian statesmen contend that the remedy for this 
state of things is the construction of a great railway 
from Port Darwin to Oodnadatta, which is, at present, 
the extreme northern point to which South Australian 
railways have been carried. It should be observed 
that between Port Darwin and Oodnadatta, 145 miles of 
line have been already built as faras Pine Creek. The 
length of open line between Adelaide and Oodnadatta 
is 688 miles,'so that the effective length of line re- 
maining to be completed is 1063 miles, the construction 
of which is estimated to involve an outlay of 5,000,000/. 

As matters at present stand, not only is the occu- 
pation of the Northern Territory diplomatically non- 
effective, but the territory has also an undefended 
coast line extending for 1200 miles, and open at present 
to any hostile attack. Hitherto this has been regarded 
as of little or of no importance ; but it isidle to ignore 
the one which has taken place recently through 
the development of a great naval power in the Far 
East. Japan is at present on friendly terms with 
Great Britain, and is even proud to be regarded as 
our ally; but notwithstanding this happy state 
of affairs, the possibilities of the future cannot be 
altogether overlooked. It is, accordingly, con- 
sidered by Australian statesmen that the time has 
arrived when there must be an effective occupation 
of the Northern Territory, and that to attain this 
object @ trans-continental railway must become an 
actual fact. One great difficulty —or rather, one 
great consideration —which the Commonwealth has to 
face is the necessity of jeape > the interests of 


Western Australia as well as of South Australia. It 
is contended that the Commonwealth has pledged 
itself to provide better communication with Western 


Australia by carrying out a line from Port Augusta to 
Kalgoorlie, which would cost another 5,000, The 
Commonwealth Government is also hampered with a 
demand for old-age pensions, so that financially it has 
got its hands full; and it will probably hesitate a 
good deal before it embarke either in the Oodnadatta 
and Port Darwin, or the Port Augusta and Kalgoorlie, 
line. 

As an alternative means of developing the Nor- 
thern Territory, the Parliament of South Australia 
passed a Trans-Continental Railway Act in 1902, in 
order to — for the construction of the great line 
upon the land-grant system. Pursuant to this Act, the 
South Australian Government invited tenders in 1902 
for the construction of the line, offering a maximum 
of 75,000 acres in alternate blocks for each mile of line 
constructed. No acceptable tender was, however, 
submitted, and the whole matter, unfortunately, re- 
mains in an immature speculative stage. There is, no 
doubt, an impression in many quarters that Central 
South Australia is a worthless arid desert ; but this is 
by no means a general opinion. There is a dry part 
from Oodnadatta to Alice Springs, the rainfall being 
light ; but taking the Northern Territory as a whole, 
it is contended that it has natural advantages equal to 
those of any part of Queensland within the same 
parallel. Mr Alfred Giles, one of Australia’s ex- 


plorers, has crossed the continent six times from Port 
Augusta to Port Darwin, and in five of these journeys 
he took with him large numbers of horses, sheep, and 
cattle. Mr. Giles and other explorers pe res 


that 





there is some fine country awaiting settlement and 
development, but that the prime necessity is better 
means of communication. 





PYROMETERS FOR METALLURGICAL 
PURPOSES. 


REcENT investigations in metallurgy have shown 
that the motto ‘‘ True as Steel” should be used with 
discrimination ; as, though steel has lost none of the 
tine characters which placed it alongside truth itself, 
it must be a long time before the average mechanic 
will realise that such a result can only be attained by 
strict observance of an iron law. 

In the numerous works in which the writer has been 
employed, both at home and abroad, he has observed 
that attention was nearly always given to the quality 
of the steel employed, but only very rarely was a 
systematic and rational heat treatment of it carried 
out. It is still possible, even in large works, to find 
annealing operations conducted according to the fancy 
of the workman who does the subsequent machining, 
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but who naturally knows very little of the internal 
structure, and for choice prefers what we know to be 
overheated material, if it gives him least trouble. 

The failure of tools, due to the poor quality of the 
steel, is slight compared with the failures directly 
traceable to imperfect annealing or hardening. The 
majority of tools broken in machine-shops when har- 
dened by each separate mechanic, or by the general 
smith, show signs of overheating. It emmet ‘be too 
strongly insisted upon that the best hardening tempe- 
rature is absolutely fixed for each particular kind of 
steel, and any deviation from it must be paid for by 
the shortened, or less efficient, life of the tool. And 
this, notwithstanding the fact that it is possible to 
have present some elements which enormously extend 
the range over which the steel may be heated without 
showing, in the fracture, signs of overheating. 

The notion that the hardness of a piece of tool 
steel is proportional, between white heat and visible 
redness, to the temperature from which it has been 
quenched, ought long ago to have disappeared ; but it 
still survives in a more or less modified form and in 
very unlikely places. Over and over again it has been 
shown very clearly both howand why the best results 
are obtained by quenching steel from a temperature 
which admits of only slight variations. The compli- 








Soi 


WN 





ment paid to the skilled hardener who manages to hit 
this precise temperature, working only according to 
the eye, and all uncoriscious of scientific laws, is a very 
flattering one.. But the want of a less variable and 
more easily attainable indicating apparatus than a 
highly-trained eye is much to be desired. 

nstruments of scientific precision for the control of 
furnace temperatures have long been known, and are 
highly prized in special branches of metallurgy. It 
were ‘dite, however, to oe that more than a very 
small fraction of tool-steel, for example, is either 
annealed or hardened from furnaces fitted with pyro- 
meters; and the reason is not far to seek. All re- 
liable forms of pyrometers are either expensive or too 
delicate to be trusted to an ordinary workman, or not 
sufficiently portable. The last is a very serious objec- 
tion, as very few furnaces are so arranged that a large 
working area can be kept at an equal temperature 
throughout, and, of course, a pyrometer registers the 
temperature of its own immediate vicinity only. 

The great virtue of the Seger cones and metallic 
alloys is that they can be at once placed wherever one 
wishes to determine the temperature. But they cannot 
compete in point of accuracy with the more expensive 
electrical or optical pyrometers. The one is exceed- 
ingly handy and cheap, and the other is delicate and 
expensive. The salts of the metallic oxides, however, 
have melting-points so easily observed and so reliable 
that they are used for —— the finest thermo- 
electrical pyrometers; and, on the other hand, they 
are equally as handy as the Seger cone or metallic 
alloy, and may thus claim a place amongst works 
instruments of | pm ay utility. Obviously a much 
greater range of choice exists among the salts of the 
metals than amongst the metals themselves, leaving 
out of account salts which volatilise, partially decom- 
pose, or are strongly corrosive in the molten state ; 
and, further, as the chemistry of double salts is better 
understood than is that of eutectic mixtures of metals, 
so greater safety exists in preparing molecular mix- 
tures of the salts of melting-points for which no salt 
in its pure state is available, than in preparing alloys. 

These salts are fused and cast in the form of smal] 
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cylinders, measuring 10 by 22 millimetres. In order 
to protect them from hygroscopic or other forms of 
moisture, they are covered with wax, which is coloured 
differently for cylinders of different melting-points. 
The melting-point is controlled to some extent by the 
known melting-point of pure salts ; but as these are 
influenced by the presence of only small amounts of 
impurities, a control of each batch of cylinders, or 
‘*sentinels,” as they are called, is made by means of 
a very delicate thermo-couple and a reflecting galvano- 
meter. 

The use of these cylinders may best be illustrated 
by operations the writer saw being carried out in a 
large Continental works. A regular supply of blanks, 
which had subsequently to be machined, was laid on 
the hearth of a coke-fired reverberatory furnace. On 
the side nearest the fire-grate stood a sentinel, whose 
melting-point was 800 deg. Cent., and behind: one or 
two rows of the blanks stood a sentinel melting at 
760 deg. Cent. This latter could only become molten 
by the heat reflected from the walls of the furnace or 
the heated blanks themselves—i.c., it was in no danger 
of being licked by the flame. The firing was so 
adjusted that, without melting down the 800 sentinel, 
the 770 sentinel became molten in about three-quarters 
of an hour. The two rows of blanks were then moved 
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back and two more rows moved forward, and so on 
continuously the material was gradually raised and 
kept for a while at a temperature just beyond its 
critical point, and then allowed slowly to cool. This 
treatment not only softened the steel and removed 
cold - working strains, but also induced the finest 
structure the material was capable of assuming in 
the unhardened state. The writer saw an excellent 
series of specimens illustrating the relation between 
the structure of steel and its thermal treatment, which 


had been prepared by means of these small cylinders, | 7, 


of ealts of the metallic oxides. 

For the most part the hardening operations were car- 
ried out in the works referred to in specially designed 
furnaces, which the author is not permitted to describe; 
but the principle may be illustrated just as well by the 
section of an ordinary reverberatory furnace shown 
in Fig. 1, page 92. In hardening tools made from 
steel containing up to 1 per cent. carbon, for example, 
a cone melting at 760 deg. would be arranged in the 
small porcelain saucer at B, and another with a melting- 
point some 20 deg. or 30 deg. higher would beuennare 
at A. The objects to be hardened would be pushed for- 
ward until finally they lay between A and B. Mean- 
while the temperature between these two points would 
have been so adjusted that while B melted, and re- 
mained molten in the small porcelain saucer, A showed 
no signs of fusion. Any variation in temperature in 
this particular area would be shown by the melting 
of A if the temperature rose beyond, and by the 
solidifying of B if it fell below, the desired limit. 
Further from the bridge, beyond B, another sentinel 
would be preanged, melting at, say, 740 +4 Tempera- 
tures between A and B or Band C could be indicated 
by other sentinels, but the three mentioned would 
satisfy most requirements, as it is easily possible after 
a little practice to decide, by the rate at which a 
newly inserted sentinel melts, whether the molten 
liquid in B, for example, is much or little hotter than 
760 deg. After the object to be hardened had been 
heated through and through at a temperature some 
10 deg. or 20 deg. above the critical point of the steel 
from which it was made—say, 760 deg. Cent.—it would 
be drawn to a somewhat cooler part of the furnace, 
where, for example, a 740 sentinel remained molten and 
a 760 solid, and it would be finally quenched out at a 
temperature only a few degrees beyond the critical 
range. Large hollow articles, such as stamps, dies, pro- 
jectiles, and so forth, where much depends on the re- 
quired hardening heat having penetrated evenly 
throughout, would be provided on the inside with a 
sentinel of the required melting-point, which could 
only become molten when the heat had penetrated to 
the inside. 

To indicate the temperature inside an annealing-box, 
or any 8 where the sentinel cannot be kept under 
direct observation, the instruments shown, in prin- 
ciple and diagrammatically only, in Figs. 2 and3, have 
been devised. Fig. 2 consists of a wrought-iron tube, 
partly closed at the lower end; inside is a rod, to 
which one of the small sentinels can be attached. At 
the upper end of this rod is a spring, which causes pres- 
sure to be exerted on the sentinel when the apparatus 
is in operation. As soon as the desired temperature 
has been reached, and the sentinel melts, the inner 
rod falls and makes electric contact on the upper part 
of the apparatus, and causes the bell to ring. In 
Fig. 3 the sentinel is part of the electric circuit, which 
passes in and out of the instrument. The current 
passes, and the lamp glows as long as the sentinel 
remains intact. When, however, the sentinel melts, 
the circuit is broken. This causes the lamp to-go 
out, and releases an electro-magnet, which completes 
the circuit of a separate element, operating a bell. 

From what the writer has seen in works where these 
sentinels are extensively used, and thoroughly under- 
stood, he would predict that they may in time be 
found in the tool-smith’s outfit as commonly as his 
callipers or rule. All rights for Great Britain have 
been acquired by the Amalgams Company, of Sheffield. 








Our Coat ABRoaD.—The exports of coal from the 
United Kingdom in June amounted to 4,265,817 tons, as 
compared with 3,829,256 tons in June, 1905, and 4,243,700 
tons in June, 1904. Onv noticeable feature in the current 
history of our export coal trade is the tendency to an 
increased demand for British coal in France, while the 
demand from Italy appears to be ever growing. The 
principal exports in June compared as follow with the 
corresponding exports in June, 1905, and June, 1904 :— 








3 rn ‘i | 
June, 1906. | June, 1905. | June, 1904. 





Country. 
tons tons tons 
Russia 338,094 376,987 466,880 
Sweden 331,376 315,681 357,592 
Germany 624,295 | 572,595 534,129 
France o oe -- 668,490 | 493,790 528,954 
Italy .. os o -. 643,516 562,032 | 586,327 





Our aggregate exports of coal to June 30, this year, were 
26,548,462 tons, as compared with 22,893,560 tons in the 
first half of 1905, and 22,604,579 tons in the first half of 1904. 





MISCELLANEA. 


AcOORDING to the Scientific American, a good cement 
for Peg —- where iron has 4 be fastened to 
marble, consists of thi amr sie ts coe Rigg) rae 
iron filings, and one-half part of sal ammoniac. ese 
materials must be mixed with vinegar to a fluid paste, 
and must be freshly made when used, for if allowed to 
stand they solidify. 


Experiments are now being conducted in Australia with 
the object of exterminating rabbits in their warrens. 
@ apparatus under trial consists of a portable steam 
boiler of small and special d and a length of flexible 
metallic hose. The mouth of the hose is carried into 
the burrow, the outlets from which have been securely 
closed up. Steam is then turned on at a high pressure. 
It is said that the results have so far been very success- 


ful. 

A German patent has been ted for a waterproof 
cement for which it is claimed that a thickness of 4 in. 
will make a brick wall absolutely wate: f. Itis made 
as follows :—To each 200 lb. of Portland cement-clinker is 
added a mixture of ?lb. of Ja vegetable, or berry 
wax, and 1 oz. of caustic lime, which latter has been dis- 
solved in 14 pints of boiling water. After thoroughly 
mixing the ingredients, they are cooled and dried, and 
then ground together very fine. 


According to Machinery (New York), a rock-crusher is 
being built by the Power and Mining Machinery Com- 
pany, Cudahy, Wis., which is perhaps the largest of its 

ind. It is to weigh 100 tons, and it is expected that it 
will crush about 700 tons of rock per hour. It is to be 
put down at Little Falls, New York, and the crushed 
stone will be used for ballast and concrete work. All the 
dust and fine material will be used for making cement- 
bricks. 

The s.s. Goldmouth, belonging to the Shell Line, has 
recently arrived at Rotterdam, and completed a won- 
derful performance in the way of long —— She 
came from Singapore by the route round the Cape of 

ood Hope, a distance of 11,791 miles, in 52 days, with- 
out once stopping the engines or checking the generation 
of steam in the main boilers. This is mapas to be 
one of the longest non-stop runs ever made by marine 
machinery. The vessel burned liquid, the consumption 
of which was found to have been very low. 


Mr. G. M. Basford, of Purdue University, says, with 
regard to railroad work, that it seems desirable for young 
men to delay entering the engineering work until they 
have had experience in the shops or in the round-house. 
If they are qualified for either shop or road administra- 
tion the fact will be learned most quickly in connection 
with actual work ; and if they are better fitted for engi- 
neering problems, they will be better able to solve them 
later on because of this experience. It seems better, 
therefore, that most young men should avoid the drawing- 
Office immediately they have finished their college course. 


A new joint-stock company, with a capital of 600,000 
kroner (about 33,000/.), and called the ‘* Norsk Elektro- 
kemisk Aktieselskab,” has recently been formed in Norway 
for the purpose of exploiting the Dals waterfall at — 
Christiansand, for the generation of electricity, which 
will be transmitted to a carbide of calcium factory to be 
established in the neighbourhood. Other factories en- 
gaged in the production of electro-chemical specialities 
will also be supplied from the same generating station. 
The town of py will take about horse-power for 
municipal and other purposes. Most of the capital has 

subscribed in Norway. 


According to a report of the United States Geological 
Survey by Mr. George F. Kunz, the noes output in 
the total yield of precious stones in the United States, 
for the year 1905, was from the sapphire mines, the value 
being 125,000 dols. Next in value to the —— came 
the turquoise, the value of which was 65,000 dols. Tour- 
malines worth 50,000 dols. figured next, ee 
crystal te and mi us stones - 
sented 10,000 dols. Aquamarines were valued at 
dols., and kunzite, gold quartz, soprase, silicated 
wood, and t were valued at 5000 dols. for each class 
of stone. The value of the amethysts, agates, &c., found 
amounted to a few thousand dollars. 


It caus that there is some anxiety felt in America 
as to the safety of the skyscraper type of building, in 
the construction of which steellargely enters. In a paper 
read before the American Society for Testing Materials, 
on June 22, by Mr. Maximilian Toch, of New York, the 
author stated that in every large city there is free 
electricity, which is surely eating away the steel, owing 
to electrolysis ; and especially is this the case when the 
steel is in close proximity to electric wires. After the 
meeting, a resolution was providing for the ap- 
pointment of a special committee to investigate the effect 
mentioned, and experiments will be conducted on some 
of the largest buildings in America. 


It appears from a British consular report that Russian 
gold-mining in the Central and Southern Urals is a decay- 
ing industry, while in the North it is growing. In the 
latter region—e.g., in Cherdynsk—the output increased 
from 5 lb. in 1901 to 72 Ib. in 1904; but the growth of the 
industry is hampered by the wild nature of the district, 
emall boats on the swift rivers of Kolay and Velsa bein 
the only means of transport. These rivers run throug 
dense forests, and the cost of conveying 36 Ib. of flour to 
the mines is from 4s. to q ere are said to 
deposits of gold at the headwaters of the Verkhnaya 
Pelymka which have never been worked. The decline 
of gold-mining in the South Urals has become more and 





more ap t since 1898, one company after another 
having Tee a diminishing output. The causes for this 
are said to be the primitive methods adopted, official 
formalities, and the difficulty of acquiring land from 


village communities. 

The new solder yest, brought out under the name of 
“Tinol” by Kiippers lvain, of Bonn, is recom- 
mended for the work of instrument makers, electrical 
engineer, and mechanicians. The solder consists essen- 

y of lead and tin; but the proportions of the metals 
depend upon the intended application. The metals are 
mixed with organic substances to form a paste which is 
neither acid nor alkaline, and which prevents oxidation 
of the surfaces to be soldered. The paste is applied with 
the aid of a brush, or a piece of w rag, &c., or the 
object is simply dipped into the tinol. Heating is done 
in the usual way by the blow-pipe or a lamp; sometimes 
a burning match will suffice. As there is no bother with 
acid or with molten tin, the tinol is used for fixing nuts 
on screw-bolts. The bolt is smeared with the paste 
which is gently heated ; the nut is then screwed on, and 
the heating completed. Electricians may find tinol con- 
venient, especially for indoor work, where neatness is 
desirable, and also for effecting joints in parts difficult of 
access. Iron, steel, sheet metal, nickel, copper, zinc, and 
brass are among the metals for which the solder is said to 
answer. 


_It seems that there are now nine works operating 
either the Hall or the Héroult methods of aluminium 
production, in which between 40,000 and 50,000 horse- 
power are omeee These works are situated, one in 
the United Kingdom, three in America, two in France, 
and one each in Germany, Switzerland, and Austria; 
there are also works in course of construction in the 
Valley of Pescara, Italy. The demand for aluminium is 
rapidly growing, in connection with motor-car and rail- 
jon Hemp of work, and the cheaper brands are used for 
casting with iron and steel. The refining of aluminium 
by electrolysis has recently been the subject of a patent 
in the United States. It is said to depend on the use of 
an impure alloy of the light metal as anode in a bath of 
molten cryolite, containing alumina in solution, while 

ure aluminium forms the cathode. The materials in the 

th are kept in a molten state, and the three com 
nents are maintained in their respective positions 
their different specific gravities. By this method alumi- 
nium can be from iron, silicon, copper, and other 
impurities, and the process may prove of use in cheapen- 
ing the production of the metal, since bauxite may be 
used directly in the reducing baths in the place of the 
more costly refined alumina. 








A MAIN UNDER THE OvsE.—At the annual meeting of 
the Association of Water Works Engineers at Scar- 
borough on Saturday, Mr. W. H. Humphreys, of York, 
read a paper on *‘ The Laying of a Submerged Water Main 
under the Ouseat York.” Only seven days were allowed, 
he said, for the work to be done ; but all the pipes were 
low into position in the trench with about six hours 
tospare. As soon as the river rose to its level, careful 
soundings were taken, and it was found that two of the 
ball joints would have to be lowered about 9 in. to enable 
the pipes to effectively clear the bed of the river, A diver 
was secured, but as he made unsatisfactory progress, the 
contractor’s manager, Mr. Slater, decided to go down 
himself. Mr. Slater went under water day after day to 
clear out the loose stuff from under the pi to = ta 
them to settle into position, in addition he trained 
two of the foremen and the craneman as divers. Two 
men were kept at work each day, and stayed down from 
20 minutes to an hour each time. Progress was extremely 
slow, but patience and perseverance were at last re- 
warded by finding the pipes clear of the river bed. On 
one occasion an amusing incident occurred. Mr. Slater 
suddenly floated to the surface wrong end up. When he 
stooped the air had got into his diving dress, with the 
result that he shot to the surface. The trench is now 
entirely filled up, and as the pipes are on a good solid 
bottom and well protected, it is expected that they will 
serve their purpose for many years. 





MIDDLESBROUGH.—For some years past, dry-docking 
accommodation at Middlesbrough has been inadequate, 
and there has been an increasing demand for modern 
docking and ipeeees facilities, such as at present 
exist on the Tyne. There is only one graving-dock on the 
Tees, which is owned by the River Tees Conservancy Com- 
missioners, who do not undertake any repairs themselves, 
but merely let the docks to shipbuilders or others who may 
wish to work at veseels requiring repairs. The directors 
of Smith’s Dock Company, having been a ed as to 
this demand, have decided to meet it. y have, there- 
fore, contrac to buy a large and convenient freehold 
site of about 16 acres on the banks of the Tees, where it 
is proposed to build two large graving-docks, one about 

ft. in length, with 66 ft. width of entrance, and 25 ft. 
depth on the blocks at high water (ordinary spring tides), 
and the other about 450ft., with 60ft. width of entrance and 
25 ft. similar depth. The larger of the two docks will be 
sufficient to accommodate any vessel coming to the Tees, 
but both docks will be constructed so that they can be 
readily enlarged at some future time, should the trade of 
the river require it. The project includes the provision 
at Middlesbrough of the most modern workshops, ma- 
chinery, and plant required for carrying on ship-repair- 
ing and building. In addition to the construction of the 
two docks, it is intended to transfer the company’s pre- 
sent yard at North Shields to the new site at Middies. 
brough. The total cost of the echeme will amount to 
about 250,000/, 
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EMULSIFICATION OF OIL IN TURBINE 
BEARINGS. 
. " To THE EprTor fg pn agg ge ere 
1n,—I write giving you the results experimen 
which I have ethos out on the cause of emulsification of 
lubricating oils used in the bearings of turbines. . 

This emulsification has been attributed almost univer- 
sally to the oil, but I have found that this is not generally 
the case. I grant that it may be due to the fact that the 
oil is badly refined, and so contains saponifiable con- 
stituents, which will combine with water; and I know 
that oils vary - in this respect; but I find that 
taking an ordinary fair quality turbine oil, this, when 
violently aqinee’ with pure distilled water, will emulsif 
only ve ightly ; but to the mixture of _ oil an 
water add a small percen of very finely powdered 
boiler deposit, and it is found that a far more intimate 
emulsion takes place, which will not separate entirely 
even after prolonged standing at a high temperature. 

I have found that in practically all cases where bad 
emulsion has occurred on turbines that the emulsion con- 
tains a certain percentage of oxide of iron and lime salts, 
and these can only have been derived from the steam. 
Moreover, I have noticed that the proportion of oxide of 
iron is greater where new boilers and new steam-pipes 
are in use. 

T have taken a quantity of badly emulsified oil from a 
turbine and allowed it to stand hot until it had separated 
into practically three layers—an upper layer of a more or 
less Soe oil, an intermediate layer of a greyish coloured 
viscous matter, and a lower layer of more or less clear 
water. 

I have drawn a small amount of this clear water from 
the bottom, and also a small amount of the clear oil from 
the top, and have violently agitated them, and failed to 
get an inseparable emulsion ; but as soon as a small por- 
tion of the intermediate grey layer was added to the pure 
oil end water, on agitation they again formed a heavy 
emulsion. 

An examination of this intermediate layer showed the 
presence of water, and a relatively very large proportion 
of oxide of iron and lime, and other boiler salts. 

This, I think, shows conclusively that without the 
presence of these solid matters the emulsification would 
not be of a serious nature. 

Of course, I know that very often the engineers say, 
‘‘Oh, we have superheated steam, and therefore cannot 
prime.” But there is not the least doubt that, although 
priming does not occur in the manner which is generally 
meant > that term, yet all steam contains a certain 
amount of solid matter ; and it seems to me that the 1 
sence of this can be accounted for quite easily. The 
water in the boiler is in a state of violent ebullition, and 
the steam is passing away at a very high velocity, and as 
a matter of course carries with it some of the globules of 
water which are formed by the ebullition. 

These globules of water, as soon as they get into the 
superheated atmosphere, lose their water, and the tiny 


proportion of boiler salt which was contained in that |) 


globule of water is carried on by the steam as an impalp- 


able dust. 
I am sending you a few samples which may be of 


nterest. 

In all of these samples exactly the same quantity of 
oil and pure water has been taken, and the samples have 
then been violently agitated for a considerable period, at 
a temperature of 140 deg. Fahr. 

i. The first is a badly-refined mineral oil. 

2. The second is a sample of a well-refined mineral oil. 

3. The third is a sample of the same oil with exactly 
the same amount of pure water as in sample No, 2; but 
to it has been added 2 per cent. of oxide of iron in a 
very fine state of division. 

All these samples have been agitated with the same 
amount of water, at the same temperature, for the same 
time, and you will notice that the badly-refined oil gives 
a considerable emulsion without the presence of solid 
matter. 

That the well-refined oil without solid matter gives 
little or noemulsion; but when solid matter is added, the 
emulsification is heavy. 

I am anxious to secure further samples of badly- 
emulsified oils, either from turbines or forced-lubrication 
crank-chambers, and shall be glad if any of your readers 
troubled in this respect would communicate with me. 

Yours faithfully, 
A. DuckHam. 

Pheenix Wharf, West Ferry-road, Milwall, London, E. 


July 16, 1906 





“THE SPANNER IN THE FLEET.” 
To THe Eprror or ENGINEERING. 

S1r,—May I be permitted to add a few more remarks in 
reply to ‘‘ Simple Soul ” in your issue of the 13th inst. A 
debater so courteous, it isa pleasure to answer; and besides, 
I see that he a sense of humour that will, un- 
doubtedly, be his salvation in the study of the ways of 
** My Lords.” ’ 

Firstly, then, let me point out that the pro: duties 
for the stoker warrant officer are those which are at pre- 
sent carried out by junior commissioned ineer officers 
both at seaand in harbour. But I take it that the stoker 
warrant officer is bound to be an addition to the naval 
estimates, since we are assured that he is not to supplant 
the artificer ineer. And so the question of ‘‘ how to 
employ him” alone remains. 

would point out to your corres ent that my views 
on the value of auxiliary watech- ing as a guide to 
success in charge of a watch at sea is immaterial; the 
question is, whether, starting with raw hands in both 
cases, the qualified mechanic or the skilled Jabourer will 





turn out the better officer. Apropos of this, it is a fact 
os peeiy every advocate of the — a oa 
watch-keeper persists in comparing the specially-train 
skilled labourer with a skilled mechanic, who, for some 
weird reason, is not on any account to be the recipient of 
any such special training. 

As regards the success of the ‘‘observational” T. and 
G., &c., officers to which he alludes, I must remind him 
that such have ever had the fully qualified engineer 


officers of the present day at their and, eg in 
the Channel Fleet (for the last two years), practically all 
the repair and maintenance work of to o and hydraulic 


machinery has in addition been in the hands of the latter. 
In the future I fear they, the observational experts, will 
not have this advantage. 

Finally let me assure ‘‘Simple Soul” that I have a ve 
high opinion of the intelleetual equipment of Whiteha 
especially as proved by the foresight shown in provid 
for contingencies brought about by the hasty adoption o 
ill-considered schemes. Thus it is that by the proposal 
to remove the highly-skilled mechanic from the ae 
of the engines they remove the danger of the highly-skill 
mechanic running the partly-trained future engineer. 
This is the crux of the whole matter. It is bad enough 
to endanger the efficiency of the officer, by entirely alter- 
ing a training of proved value, without ensuring failure, 
by lowering the skill of his subordinate—just to keep him 
in countenance. I can see no other object in the proposal 
to remove the artificer from the engine-room watch, and 
the turning of a deaf ear to all suggestions for other em- 
ployment of the stoker warrant officer, the advent of 
which rank had no more strenuous advocate than 

July 16, 1906. A Nava. Srmpte Sout. 








ENGINES OF HISTORICAL INTEREST. 
To THE EpiTor OF ENGINEERING. 
Srr,—In your issue of yesterday you remark in the 
ph on the “Invicta,” now at Canterbury 
page 64):— 

‘““We imagine that the city of Canterbury will not 
regret this decision of the London County Council, for all 
such examples of early enterprise hrlp to give the rising 
generation an interest in the doings of patient workers 
who have gone before them.” 

If this is true of locomotives—and of course it is—how 
much more is it true of the marine engine, with its end- 
less variety of design ; and what a pity it is that examples 
that have come and have gone should not now have been 
preserved in some museum where they could be seen and 
pointed to as actual engines which had done their work 
and had now passed to the limbo of obsolete things. 

I cannot imagine anything of more absorbing interest 
to the young engineering draughtsman. He would have 
found, amongst others, the side-lever, the grasshopper, 
the double crosshead, the annular, the steeple, the four- 
piston rod and the harp, the spur-wheel, the return 
connecting-rod, the table engine, the diagonal, the trunk, 
and (the most elegant engine ever invented) Penn’s oscil- 
ating. 

I have by no means exhausted the list ; the last-men- 
tioned is still with us, but will soon disappear. 

Any shed with a roof would be all the accommodation 
- would require, and the attention would be almost 
nil. 

Where they were not presented they could be bought 
at scrap price. 

Is it too late, Sir, to commence now? The turbine 
threatens to make further changes, and the regret that a 
step in this direction was not taken may be intensified as 
time goes on. I wish, Sir, that you would be so good as 
to give the subject your consideration, and help us with 
your powerful advocacy. seinen 

pectfully yours, 
W. S. Mox ey. 
Constitutional Club, Bristol, July 14, 1906. 





GAS-PRODUCERS. 
To THE Eprror oF ENGINEERING. 

Srr,—Your articles on R. A. S. Trials of Suction-Gas 
Plants, which appeared in ENGINEERING of June 15, 21, 
and 29, are of such general interest that I regret to observe 
some statements in the prefatory remarks in which I am 
sure the author will, on consideration, acknowledge some 
inaccuracy. The question of precedence in the introduc- 
tion of the gas-producer is not now an important point ; 
but, in passing, the fact may be recalled that producers 
were, in some degree, of use in Sweden, France, and 
mecca, 4 prior to the introduction of the form due to 
Messrs. Siemens. It is undoubted that the introduction 
of the Siemens reversing-regenerator furnace caused the 
practical employment of gaseous fuel in manufacturing 
operations in this country, and largely determined the 
use of the Siemens producer; but the fact that to-day 
there are many gas-furnaces at work which have not the 
Siemens system of reversing recuperation is enough to 
show that development from the earlier designs might 
have taken place, or was, at any rate, possible, even in 
the absence of that brilliant invention. 

Of more importance, however, is the question of the 
thermal value of producer-gas, upon which your contri- 
butor next touches ; and I much regret his statement to 
the effect that a loss of not less 30 per cent. of the 
calorific value of solid fuel is inherent to the use of 
ees This statement is frequently made, and is 
ounded upon thermo-chemical calculation of the re- 
actions between solid carbon and air in combustion 
and gasification respectively. That is to say, a cer- 
tain amount of heat is produced by the combustion 
of carbon to carbon dioxide, and a less amount by 
the combustion of carbon monoxide to dioxide, and 








the difference between these two is roughly taken ag 


the measure of the loss caused by the gasification of 
carbon. So that it has been frequently said that 70 per 
cent. of the heat available from solid carbon is the utmost 
that can be obtained from any gas-producer, and that 
that figure should be used as the standard of efficiency 
for all gas-producers. If that were the limit, it may 
safely be said that the use of gaseous fuel would be im- 
practicable except in the case of the employment of the 
very highest temperatures. In practice, however, the 
use of solid carbon as a fuel is practically unknown. 
Anthracite and coke are the nearest re ney to it 
with which we are concerned in manufacturing opera- 
tions (for wood charcoal cannot be considered as a fuel 
for general application), and no doubt the theoretical 
calculations referred to apply to a greater or less d 

to the production of gas from these. The odd thing here 
is, however, that these are the fuels which have been 
almost exclusively used in the apparatus of Mr. Dowson, 
and yet your article states that with that ap tus the 
heat value of the resulti is only some 10 per cent. 
less than that of the solid fuel employed in the producer. 
If that were gee it would mean that, if anthracite 
having a calorific value of 14,000 British thermal units 
per pound were used, and the quantity of gas produced 
were 150,000 cubic feet per ton, the gas must have a 
— value of nearly 190 British thermal units per cubic 
(00) 

‘Whilst it is impossible at present to reach such a result 
with any producer using anthracite or coke—even taking 
into account the effect of the employment of the steam- 
jet blower—it is the fact that with bituminous coal as the 

uel, that figure has been almost reached in some cases 
with the gas emmy and that 170 British thermal 
units per cubic foot—or nearly 85 per cent. of the calorific 
value of a coal of 13,500 British thermal units per pound 
—is a figure frequently guaranteed for producer gas. 
The gas made, whether by “pressure” or “suction,” in 
producers using anthracite or coke is of practically iden- 
tical value, provided temperature conditions are main- 
tained near the normal, and that is about 140 British 
thermal units. Amongst the causes which tend to the 
economy of gas furnaces your contributor has omitted to 
mention the pre-hea of the air required for combus- 
tion ; yet this is more important than raising the tem- 
perature of the gas, as the gas is usually much hotter 
than the atmosphere when it reaches the furnace, and the 
volume of air is the larger of the two. 

I could wish also that your contributor had not said 
that an inordinate expenditure on cleaning devices, which 
are troublesome and unpleasant to operate, is required to 
deal with the tar produced where bituminous coal is used 
in producers employed for power gas, because this surely 
overstates the case. But considering the tar as a portion 
of the combustible which is practically lost, I should 
cordially agree that no effort should be spared to utilise 
it in the producer itself, and thus remove all opportunity 
for even extreme objections. 

Yours faithfully, 

Glasgow, July 9, 1906. Frep. Jno. Rowan. 

[Our correspondent. appears to have misunderstood us. 
Dealing with a producer-gas consisting solely of CO and 
non-combustible gases, we stated the loss necessarily 
involved in the process of converting the solid carbon 
into this gas was 80 per cent., which we believe is correct. 
Where the gas also contains hydrogen—as when steam 
is injected into the producer, or when the cval contains 
a notable quantity of hydro-carbons—the loss may be 
much less, as was stated in our article. The figure of 
10 per cent. loss there given is taken from a circular 
— wine Dowson Economic Gas and Power Company. 
—ED. Fi. 








Our Locomotive Exprorts.—The exports of locomo- 
tives from the Uni ingdom in June were maintained 
at about the same level as in June, 1905, the value of the 
shipments for the sixth month of this year having been 
175,1397., as compared with 173,233/. in June, 1905, and 
200,605/. in June, 1904, The exports to South America 
figured in these totals for 110, tons, 80,270 tons, and 
37,799 tons respectively, another proof that the activity 
of the South American demand has prevented an. appre- 
ciable collapse in this year’s shipments. The colonial 
demand was disappointing in June, comparing as follows 
with June, 1905, and June, 1904:— 








Colonial Group. | June, 1906. June, 1905. | June, 1904. 
| 2 oe} 
British South Africa 8,457 521 | | 42,245 
British India Ss) ae 27,374 | 66,392 
Australasia .. an sal 7,085 310 | 21,546 


It will be seen that there was no improvement in June 
in South African railway affairs, while the exports of loco- 
motives to Autralasia were also almost insignificant. The 
appregate value of the locomotives exported to June 30, 
this year, was 1,318,929/., as compared with 1,140,590/. 
in the first half of 1905, and 927,950/. in the first half of 
1904. The value of the locomotives exported to the 
three principal groups of colonies was as follows in the 
first halves of the last three years :— 








Colonial Group. | 1906 | 1905. 1904. 

- | @ £ 
British South Africa ee 22,187 | 61,058 821,723 
British India ee --| 449,893 567,908 | 210,509 
Australasia... :. :.| 13,015 | 15,742 46,188 





Spain imported British locomotives in the first half of 
this ow to the value of 15,692/., as compared with 
35,4012. and 8286/. in the corresponding periods of 1905 








and 1904 respectively, 
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THE CANADIAN PACIFIC RAILWAY COMPANY’S TWIN-SCREW 
STEAMER “EMPRESS OF BRITAIN.” 


CONSTRUCTED BY THE FAIRFIELD SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, GOVAN, N.B. 


a 


(For Description, see Page 95.) 




















Fic. 1. Tae ‘‘ Empress oF Britarin”’ Reapy For TRIALS. 











Fic. 2. First-Ciass Music-Room. 





(To face Page 94.) 
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DIAL WEIGHING-MACHINE. 


CONSTRUCTED BY MESSRS. W. AND 


T. AVERY, ENGINEERS, BIRMINGHAM, 
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We illustrate on this page a form of weighing- 
machine recently introduced by Messrs. W. and 
Avery, Limited, of the Soho Foundry, Birmingham, 
in which, though the weight is read off a dial in the 
same way as with certain forms of spring-balance, yet 
no springs are used. The object to be weighed is 
counterbalanced by a pair of pendulum weights. The 
special feature of the appliance lies, however, in the 
fact that these pendulum weights are quite free from 
any pivot friction. The arrangement will be best under- 





















|stood after reference to Fig. 1, which shows the 


; | counterweighting arrangement removed from the 


| casing of the machine; Figs 2 and 3are front and side 
|elevations of the same, and in Fig. 2 the position of 
‘the dial is indicated by the large dotted circle, the 
| pointer being represented in a similar fashion. The 
apparatus consists essentially of two rollers A and B, 
each of which is fastened to two straps, as shown 
at C, C, Fig. 1. These straps lap partially round 
the roller, which would therefore tend to unwind 





itself and fall down, but is prevented from doing this 
by a third strap wrapped round an en ment of the 
roller, as indicated at E, Fig. 1, and joined, through 
the pillar of the machine, to the levers underneath 
the weight-table, as indicated at Fig. 2. A weight 
shown at P and P is attached to each roller, as indi- 
cated. The position of the rollers and counterweights 
when the table is unloaded is indicated diagrammati- 
cally in Fig. 4, where it will be seen that the counter- 
weights P, P are close together. If now a load is 
added to the table, the consequent pull on the flexible 
bands E, E causes the rollers to roll up the bands 
C, C, and the counterweights come into the position 
shown in Fig. 5, at which they balance the load ; at 
the same time the sector shown has been moved round 
by the link Y, Fig. 5, which is attached to the right- 
hand roller, as shown at G. The motion of this sector 
rotates the pinion J, which is keyed to the arbor 
carrying the index-hand. Backlash is prevented by 
the weight W hung from a chain ing over a 
pulley S. A dashpot filled with glycerine is arranged 
as shown at L. The centre of the roller as it winds 
up the suspension straps moves in a straight line, and 
hence can be attached direct to the dashpot plunger. 
The use of this dash-pot causes the motion of the 
pointer to be nearly dead beat. The only pivot fric- 
tion on the machine is at the centre of the sector and 
at the bearings of the pointer arbor. The weights 
in both cases are small, so that little resistance is 


offered to the free motion of the rollers, 








THE NEW CANADIAN PACIFIO TWIN- 
SCREW STEAMERS. 

Two of the most interesting steamers recently com- 
leted are the Atlantic liners Empress of Britain and 
mpress of Ireland. These vessels were constructed 

in fulfilment of a long-cherished desire by the Canadian 
Pacific Railway to form a complete chain between 
England and the Far East, by way of the Dominion. 
The Canadian Pacific route has grown in popularity, 
because of the very fine scenery which abounds in 
Canada, the admirable character of the management, 
and the shorter passage it affords to the Far Kast 
than that by way of the Suez Canal. The East- 
bound passengers from England have, however, in 
most cases adop the New York route, princi- 
ally because of the superiority of the Atlantic 
foae trading with the great American city; but 
now there will be no need for the passengers to 
make this detour vid New York, as the two new 
Canadian Pacific vessels sailing from Liverpool to 
Montreal are equal in every way to the American 
liners, so that passengers may journey from England 
to Yokohama, or Shanghai, under the care of the 
Canadian Pacific Railway Company, going by their 
new steamers to Montreal, by their railway to Van- 
couver, and thence by their ever-popular Empress liners 
across the Pacific. 

It is instructive to compare the distances by the 
various routes. The mileage of the Canadian Pacific 
route, vid Montreal and Vancouver, is 10,223 miles, 
while vid Halifax, Montreal, and Vancouver it is 
10,488 miles ; from Liverpool to New York and then 
vid Montreal it is 10,904 miles, while the route to 
Yokohama through the Suez Canal is 11,787 miles, 
Similar comparisons might be made in connection with 
other destinations, but those quoted are typical. The 
Canadian Pacific Railway Company have thus done 
well in organising a special Atlantic service. In secur- 
ing Dr. Francis Elgar as naval architect they were 
further fortunate, and he, in collaboration with Mr. 
Arthuf Piers, the chief of the marine department of 
the Canadiam Pacific Company, with great experience 
of the requirements of ngers and a ready will to 
gratify them, has produced two ships which not only 
afford the maximum of convenience and comfort to 
passengers, but embody a splendid compromise between 
the requirements of speed and the provision of sufficient 
cargo capacity to ensure a satisfactory financial return. 
With a load of 4900 tons as paying cargo, the vessels 
were required to steam on trial at 194 knots. This 
cargo capacity necessitated fairly full lines, the block 
coefficient of fineness being 0.68 ; but notwithstanding 
this, the speed has been more than realised, as will be 
presently shown. 

The two vessels were constructed by the Fairfield 
Shipbuilding and Engineering Company, Glasgow, and 
the dimensions are as follow :— 


Length between perpendiculars 550 ft. 

Be over all an “* 570 ,, 
Breadth, moulded te : 65 ft. 6 in 
Depth, moulded . 48 ft. 
Load draught on . 8 ft, 12 im. 
Load displacement ... wes 23,121 tons 
Depth from keel to roof of officers’ 

house it a ve ‘ 87 ft. 
Depth from keel to top of funnels 122 ,, 

” ” masts 177 ,, 
Gross tonnage 14,155 
Net tonnage ... , ; 7,990 
Speed on trial = ein tins 20 knots 
Indicated horse-power on trial ... 19,200 
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The vessels are constructed on the double-bottom 
system, and notwithstanding the weight of steel 
worked into the structure of each vessel—7200 tons, 
necessitating the use of nearly 1,100,000 rivets—the 
first ship was launched within eight months of the keel 
being laid. In other words, the construction of the 
first vessel was commenced on March 16, 1905, and she 
was afloat on November 11. Five months more sufficed 
for completion, the trials taking place on April 13, 
1906, and the vessel left on her first voyage on May 5, 
1906, or within fourteen months of the laying of her 
keel. This is a performance of which any firm has 
reason to be adhe 

The vessel is divided transversely by ten bulkheads, 
spaced and stiffened in accordance with the recom- 
mendations of the Board of Trade, and thus, when at 
her normal draught of 27 ft. 6 in., any two adjoining 
compartments may be flooded without endangering the 
safety of the vessel. 

Each vessel has eight decks. These, beginning at 
the bottom, are:—The orlop, lower, main, upper, 
shelter, lower promenade, upper promenade, and boat 
deck, the latter being 44 ft. above the load water line. 
The total area of the decks is 4 acres. 

On the upper promenade deck, which is 270 ft. long, 
there are a number of suites of rooms equal in their 
appointments with the best practice of New York 
liners. Abaft the forward funnel is the music-room, 
while still further aft are several exceptionally fine 
state-rooms. 

On the lower promenade deck, which has a length 
of 410 f{t., there is at the forward end the first-class 
library, with more of the superior state-rooms; the 
central part of the deck under the music-room is 
occupied by the café, which experience has proved to 
be one of the most popular rooms in the ships. Abaft 
this there are more first-class cabins, and several 
suites of rooms, and further aft the first-class smoking- 
room. Astern of this there is an admirable innova- 
tion in the form of an extensive veranda for smokers, 
which will prove a very popular open-air retreat even 
in rough weather. Ordinarily the lower promenade- 
deck is here broken by a well which separates it from 
the poop; but in this ship the deck is continued right 
to the stern, being carried, as shown in the engraving 
on Plate V., on stanchions forming the continuation 
of the frames, This gives an exceptionally fine prome- 
nade to the second-class passengers. It does not in 
any way interfere with access to the three hatches 
leading to the cargo holds below; the winches offer 
only slight interruption. There is here also the 
wireless telegraph station. At the forward end on 
this deck there is the usual well, and here also there 
are three hatches with winches, while, as usual, there 
is a very powerful steam and hand-capstan windlass 
gear by Messrs. Napier Brothers, Limited, of Glasgow, 
who have also fitted two steam-capstans aft. 

The saloon deck extends right fore and aft. The 
seamen and other members of the crew are accommo- 
dated in the forecastle. One large compartment is 
devoted to state-rooms for the first-class passengers, 
the second for the main dining saloon, the third for 
the galleys, pantries, and bakeries, the fourth for the 
second-class dining-saloon, and still further aft is the 
second-class smoking-saloon, music-room, and second 
music-room, 

The upper deck has still further state-room accom- 
modation for first-class passengers on the one side of 
the ship, while the other—the port side—is devoted 
entirely to the stewards, engineers, and staff of the 
ship generally. 

The main deck at. the aft end is devoted to second- 
class passengers, while the fore-end is given up entirely 
to third-class. 

The following gives a note of the passenger accom- 
modation :— 

Berths. Saloon Seats 
First-class passengers .. 310 224 


Second-class passengers 468 296 
Third-class passengers 494 302 
Fourth-class passengers cae 
Officers, engineers, stewards, 

and crew ee ood ia) ae 


Total number of souls on board 1915 


All the first-class passengers are on the upper deck 
or above it, and therefore they are well above the 
water-line. The second-class passengers are located 
on the upper and main decks, and the third-class 
passengers on the main and Icwer decks. 

As to the public rooms in the ship, reference 
may first be made to the first-class dining-saloon, 
which is centrally situated on the saloon deck. 
It is almost entirely in white and gold. A most 
commendable change has been made in connection 
with the arrangement in the alcoves at the side 
of the ship. Instead of the usual oblong tables, 
involving inconvenience in the ing of plates, &c., 
there are horseshoe tables with five seats, and the 
chairs are of the opera type, so that passengers may 
conveniently pass each other to their seats. As the 
front of the table is left free, the steward can serve 
direct any one of the diners. There is, for concert 


purposes, a piano in this room, and the ventilation is 
a special feature, a central shaft of considerable 
diameter exhausting all fumes right up to above the 
boat deck. The windows are round, and are fitted 
with inner panels of stained glass to harmonise with 
the white mahogany and gilded decorations. The 
purser’s and chief steward’s rooms are located on the 
companion-way close to the dining-saloon. 

There is a children’s saloon, which is also specially 
ventilated ; it is decorated with appropriate engravings. 
One noteworthy feature is that the chairs at the dining- 
tables are fixed with a set-screw, and may be raised 
and tilted forward, so that the little ones may be 
brought in quite comfortable proximity to the table. 

Immediately above the main dining-saloon is the 
café, which has proved one of the most admirable 
accessories to modern steamships, as here the ladies 
may join their male friends at any time of the day 
without the latter sacrificing their devoir to my Lady 
Nicotine. But the mere smoker without lady friends 
is, as a rule, banished to the smoke-room, the ladies 
having supremacy in this café. The room is finished 
in Italian walnut and is most effectively furnished. 
There are electric heaters, and the thermo - tank 
system here, as throughout the ship, ensures a pure 
atmosphere and equable temperature. The floor is 
laid with inset rubber, with rugs instead of a carpet. 

The music-saloon is above, and the treatment of the 
ventilating-shaft from the dining-saloon, as illustrated 
by Fig. 2 on Plate V., is most effective. It has always 
been a difficult problem to satisfactorily ventilate the 
dining-saloon on board ship without running the risk of 
the fumes from the saloons—seductive to the diner, but 
obtrusive to all others—entering the public apartments 
above. The old arrangement of making the music- 
saloon a balcony around the well which lights and 
ventilates the dining-saloon below has been frequently 
condemned for this reason, and the idea of having over 
the well a stained-glass covering is an ineffective method 
of overcoming the difficulty. In this ship, however, the 
ventilating shaft is independent, and instead of being 
an excrescence, forms an attractive feature in the 
music-saloon, as is shown on the photograph repro- 
duced on Plate V., Fig.2. This shaft, of steel, is cased 
with West India satinwood, to correspond with the 
general scheme of decoration, and from it there springs 
a beautiful stained-gla:s cupola, in the semblance of the 
arum lily. Indeed, the parallel is the more justified 
as the shaft is not in the centre of the room. As is 
shown in the engraving, a cosy feeling is given by the 
arrangement of alcoves on both sides of the room. 
The satinwood is inlaid with tulip wood, and the 
effect is very handsome. Upon this work, as for the 
general decorative work throughout the ship, the 
artist, Mr. William Flockhart, of London, is to be 
felicitated. A fire-place is built to harmonise with 
the general scheme of colour, and the carpets and 
upholstery generally, as well as the tapestries, are of 
blue and pink shades. The furniture, of course, has 
been manufactured to suit the general scheme, and 
there is a Steinway grand piano. 

The library, which is in the forward part of the 
ship, is in mahogany and is in Queen Elizabeth style. 
The book-cases contain 605 volumes. One interesting 
point is that every volume has bound with it the 
catalogue-—a matter of great convenience. This room 
is on the lower promenade deck forward. 

The first-class smoking-room is, as it should always 
be, characterised by simplicity and comfort. It is in 
oak, with panels having seascapes. The upholstery 
is in brown Morocco leather, and the fire-place of 
wrought iron. There is a large skylight, having at 
the top an exhaust fan. A notable point is that there 
is only one entrance to this room ; this has its advan- 
tages, as passengers who wish to avoid being disturbed 
at night by the passengers returning from the smoke- 
room to their state-rooms can choose the ‘‘ quiet side” 
of the ship. 

Regarding the state-rooms for first-class passengers, 
it may be said that the suites are arranged in different 
woods, and are distinguished thus instead of by 
numbers. There is the white, the maple, the oak, the 
—— , &c., suites; and in the decoration of the 
— cabins a similar method has been adopted. In 
the ordinary use of the phrase there are no inside 
rooms in the ship, as there is direct ventilation with 
exhaust-fans through tanks running all the way along 
the combings of the deck-house, and thus there is 
free outlet of air; while by means of the thermo-tank 
system of ventilation fresh air is continuously sup- 
plied, each passenger being left free to regulate the 
quantity of air entering hiscabin. The arrangement of 
cabins is such that they can be isolated in groups, so 
that should there be an excess of second-class pas- 
sengers, a group of first-class state-rooms may be 
separated for the use of the second-class passengers. 
poem pres is that a > compartment has Soce 
arranged on the passenger decks for luggage which 
may be wanted on the voyage, and which it may be 
undesirable to accommodate in the state-room. 

There are many notable features in connection with 
the fittings in the state-rooms. There are under the 








seats catches to secure trunks to prevent them moving 








should the vessel roll. The doors are fitted with 
special ajar hooks, and the bolt of the lock is so 
formed as to hold this hook in place, and thus a pas- 
senger may lock the door while it is slightly ajar for 
the more effective circulation of fresh air. In most 
cabins there are two wardrobes opposite to each other, 
and the doors are arranged with ajar hooks, so that 
their mirrors can be set at such an angle to each other 
as to enable a lady when dressing to have a complete 
view of her toilet. Simple as it is, this arrangement 
gives great satisfaction. Practically all the rooms 
have portable electric lights. 

The second-class quarters are arranged to exactly 
correspond with those for the first-class passengers. 
The second-class dining saloon is situated on the 
saloon deck, and the galleys are located between it 
and the first-class dining-saloon. This saloon, illus- 
trated by an engraving ou Plate VI. (Fig. 4), is in 
mahogany and accommodates 296 passengers. The 
second-class smoking-room is aft on the same deck. 
It is in oak and teak, and the floor is tiled. The 
music-saloon is also on the same deck, and is in maple 
and oak, with upholstery in red. It is illustrated by 
an engraving on Plate VI. (Fig. 3). There is a large 
nursery for the children of the second-class pas- 
sengers — another innovation in the arrangement of 
ships. In this case also the state-rooms are so arranged 
that one group may be cut off for the accommodation 
of third-class passengers. 

The third-class passengers are especially well 
catered for. They have a dining-saloon the full width 
of the ship on the main deck, and a ladies’ room 
finished in Kauri and pitch-pine, upholstered in red, 
and having the indispensable piano. This room is 
also illustrated on Plate VI. (Fig. 5). The smoke- 
room for the third-class passengers is on the main 
deck, and is a very comfortable one and well venti- 
lated. The third-class cabins are fitted with wash- 
hand basins, wire mattresses, thermo-tank ventilators, 
and the same accessories as in the other classes, the only 
difference being the quality of the decoration and the 
cubical capacity. In the third-class there is another 
somewhat novel feature in the form of a garden for 
children, which is allocated on the upper deck. This 
is illustrated in Fig. 6 on Plate VI. It is laid with 
sand, and thus the children can enjoy themselves free 
from interference or danger. 

The lavatory accomodation in the ship is very ex- 
tensive ; but instead of being arranged in large com- 
partments, it is distributed throughout all the habit- 
able quarters. 

There are suitable isolated hospital quarters for the 
various classes, and dispensaries and other accessories 
for the several classes of passengers. 

In view of the conditions applicable to the Canadian 
service, where on the outward voyage a large number 
of passengers is carried, and where on the home 
voyage there is more of cargo to take, it has been 
found desirable to carry portable cabins, which may 
be fitted up in a very short time on the lower deck, 
thereby greatly increasing the accommodation for 
emigrants. 

The officers are accommodated above the bridge, 
and here they have not only state-rcoms but mees- 
rooms, bath and lavatory accommodation, &c., so that 
they have no need to associate with the passengers. 

The machinery of the ship is of the twin-screw quad- 
ruple-expansion type, each engine having four cranks, 
with working parts balanced on the Yarrow-Schlick- 
Tweedy system. There is little need to enter into 
details regarding the design of the engines, as these 
are according to Fairfield practice, as applied to pas- 
senger steamers of the South African and Orient type, 
and have been illustrated in ENcinzrrtnc. The four 
cylinders are respectively 36 in,, 52 in., 75 in., and 
108 in. in diameter, the strokein all cases being 5ft. 9in. 
Steam is supplied from six double-ended and three 
single-ended boilers, the heating surface being 47,000 
square feet and the grate area 1125 square feet. 

When loaded to their mean service draught—viz., 
27 ft. 6 in.—the vessels were required to carry a 
load of 6500 tons, including stores. As a matter of 
fact, it was found — to carry 400 tons more. 
As regards speed, the ships were guaranteed by the 
builders to steam 194 knots on the mean service 
draught. The Empress of Britain steamed 19.78 
knots on her measured mile trials, with the engines 
indicating 18,750 horse-power, while the Empress of 
Ireland on the same trial steamed 20 002 knots with 
the engines developing 19,200 indicated horse power. 
On the long - distance coal - consumption trials at 
18 knots’ speed the results were as follow :— 


‘*Empress of ‘‘ Empress of 
Britain.” Treland.” 
Power ... 13,450 h.-p. 13,000 h.-p. 
8 ade si .. 18.6 knots 18.0 knots 
Coal consumption ... 1.33 Ib. 1.37 Ib. 


These results have been fully maintained since the 
vessels went on service. They have succeeded in lower- 
ing the Atlantic record to Canada, and their popu- 
larity has justified the enterprise of the Canadian 
Pacific Company, and rewarded them for the great 
care they displayed in the details of the design. 
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INDUSTRIAL NOTES. 


THE seventh annual report .of the General Federa- 
tion of Trade Unions is a valuable historical document 
from an industrial point of view. In the year 1899, when 
the Federation was established, the number of affiliated 
societies was 43, with an aggregate of 343,000 paying 
members; this year, to date of annual meeting, 105 
societies were affiliated, with an aggregate member- 
ship of 501,299. To this number must now be added 
the Amalgamated Cotton-Weavers’ Association, with 
82,835 members, for the decision to affiliate was an- 
nounced ere the report was issued. 
covered by the report 13 societies became affiliated, 
with a membership of 101,649. Moreover, the Miners’ 
Federation are now considering whether they shall 
join the Labour Representation Committee, 

The numerical progress of the Federation is deemed 
to be satisfactory, while its financial progress is re- 
garded as ‘‘extraordinary.” Every year the reserve 
fund has increased by leaps and bounds. In the first 
year —1899—the reserve fond stood at 1284/. 1s, 6d. 
In 1905 it reached 119,656/. 13s. 1ld. Then the con- 
tributions were reduced by one-third, and yet the 
total reached 132,278/. 19s. 7d. at the date of the audit 
this year—1906. It is contemplated to reduce the 
contributions still further, asking only for propor- 
tionate payments to expenditure year by year, as the 
ordinary cost is met by interest on investments accru- 
ing on the reserve fund. The total contributions in 
1905-6 amounted to 19,873. 7s. 3d. ; interest and divi- 
dends, 4251/. 18s. 4d.; entrance fees, 1396/. 193. ; sale 
of literature, 1/. 15s.: aggregate, 25,523/. 193. 7d. 
By the reduction of contributions there was a loss 
of revenue, as compared with the previous year, of 
5706/. 18s., but there was an increase of 706/. 6s. 5d. 
from interest on balances and investments, and an 
increase from entrance fees by unions joining the Fede- 
ration. 

The expenditure was a trifle over the normal, due to 
disputes which began in the previous year’s account, 
but which had not ended at the date of the 1905 report. 
Those payments have now ceased. The total paid 
away in the year was 11,2317. 4s. 2d. in dispute 
benefits ; all other expenses, 1670/. 9s. 8d. ; aggregate 
for the year, 12,9017. 13s. 10d. In the total is in- 
cluded a special grant of 50/., and the extra cost of 
increased delegations. Fortunately, as a rule, those 
delegations made for peace, and therefore involved a 
saving in expense, as a small dispute costs more than 
several delegations. In all, 38 unions participated in 
dispute benefit out of 105. The payments in some 
cases were very small, but five unions drew as benefit 
over 10007. each ; these were cases in which the larger 
disputes occurred, 

The report reviews some of the labour movements 
of the year, and in one particular it condemns the 
tactics of the newer organisers as quite unnecessary, 
and to some extent dangerous. This is the organisa- 
tion of Government and municipal —— —— 
tive of the branches of trade which the members 
follow. This danger has been hinted at in previous 
‘Industrial Notes.” The tendency is to get the 
employés in Government, municipal, and other public 
tome to organise as such, and then endeavour to 
force the pace for such employés alone. The reports 
on the labour registries in Germany, Hungary, Nor- 
way, and Sweden are excellent, and even more so 
are the reports by experts of the trade-union move- 
ments in ten European countries. There . may 
be regarded as semi-officia), for they are the contri- 
butions of men in a position to know all the facts 
from official sources and; from practical experience, 
being in close contact with the labour movements of 
the respective countries dealt‘ with. 





The Ironfounders’ Monthly Report says :—‘‘ Weare 
pleased to report that trade continues good with us. 
The returns show a slight increase of members on 
donation benefit, but this was due to some of the 
members being locked out through a dispute in other 
trades, and they suffered in consequence. There were 
at date 117 members in two branches on strike pay, 
because the advances in wages sought were refused by 
the employers. There was an increase of nearly 200 
in membership. The ambition of the officials and 
council now is to raise the membership to 20,000 ere 
the celebration of the society’s century in 1909. With 
that view extra efforts are to be made both as to 
full membership and membership in the junior sec- 
tion. In Sebalen, 1905, the council submitted to 
the vote of the members a proposal for a con- 
ference of all moulders’ societies with a view to 
amalgamation or federation. The resolution was 
carried by a large majority, and nine other unions 
were invited to the conference. Most of these 
signified their intention of sending delegates. The 
conference is expected to take place in September or 
October next. The proposal to give extra donation 
benefit in cases of strikes and lock-outs was carried 
almost unanimously. This pro was the result of 
the twostrikes at Middlesbro and Todmorden, but 
in these cases the extra pay will be met by a 6d. levy, 


In the year | be 


as the rules will have to be altered and certified before | summer work begins at 6 a.m. and ceases at 3 p.m., 


the extra pa 
After three » ee strike the moulders in the textile 
machine trade at Blackburn gained a Is. per week 
advance, to be retrospective to date of first concession. 
At Burnley the men in the same branch struck work 
for 2s. advance. Four firms conceded the amount. 
At a meeting of important towns in Lancashire and 
Yorkshire an advance of Is. per week has been con- 
ceded without a strike. At Wolverhampton ls. has 
been offered, but this the men refused ; negotiations 
were in progress for the full 2s, At Newport the mem- 
rs are on strike for ls. per week advance. The total 
number of workmen on strike was 143; last month 
only 26—increase, 117 

The report of the Amalgamated Society of Carpen- 
ters and Joiners states that the revival of trade in this 
branch of industry continues slowly; there was, in the 
month, a decrease of 819 on unemployed benefit com- 
pared with a year ago, but an increase of 171 on 
superannuation benefit, and of 12 on the sick list. 
The total membership was 67,842; of these, 3003 were 
on donation benefit, 1494 on sick benefit, and 
1892 on superannuation benefit. The ‘‘ Amalgamated 
Builders, Limited,” a company started to find work for 
the unemployed of the union, has come to grief, and 
steps are being taken to dissolve the firm in accord- 
ance with the law, the rules of the society, the articles 
of association, and the votes of the members. The 
share capital of the company was 6109/. 19s. ; of this 
the society hold 5086/., the remaining 303/. 19s. being 
held by 133 members. The object was good, but this 
is another evidence of the difficulty of a trade union 
carrying on its own branch of trade for the benefit of 
the members. The trustees of the union were the 
petitioning creditors, and the general secretary was 
appointed as receiver, and to realise the property and 
discharge all its debts. The total liabilities amounted 
to 400/. only, and as the rebate offered by credi- 
tors was only 14/., it was resolved to pay in full all 
rightful demands. Members are again cautioned as to 
emigrating to Canada, aud are urged to consult the 
Canadian branch secretaries before accepting the em- 
ployment offered by agents in this country. The 
society is striving to raise the cash balance by levy up 
to the solvent or safe point. The majority pay up 
well, but some leave the union owing to the stress of 
extra payments. It is hoped that it will soon be pos- 
sible to relax this method of contribution. 


The report of the Associated Iron-Moulders of Scot- 
land is much more jubilant than has of late been the 
case. The increase in membership in the month was 
64, bringing the total up to 40,005—the highest level 
ever reached by the union. Employment has continued 
good in the month, more are employed, and fewer 
are on idle benefit. The outlook for employment 
is egneee as good, except in the light castings 
oranch, in which there is still inactivity. The total 
income in the month was 4115/. 18s. 2d.; the expendi- 
ture, 32017. 13s. 9d., thus giving a net gain to the 
funds of 914/. 4s. 5d. These figures show a condition 
of prosperity as compared with a yearor twoago. The 
report says :—‘‘ This shows a healthy state of affairs,” 
especially as the council have cleared off all trades- 
men’s accounts for the new offices.” Superannuation 
benefit alone cost 1155/. 9s. 10d. in the half-year ; 
funerals cost 1695/. 8s. 10d. As is pointed out, this 
is excellent work. In the case of a fatal accident at 
an Edinburgh foundry, the officials of the union inves- 
tigated the case, and then applied to the firm for 
compensation. No objection was raised to the claim, 
and the insurance company offered 280/. 16s., which 
sum was accepted for the widow. Advances in wages 
in the Scottish districts are becoming general, mostly 
without stoppage of work. This is excellent testimony 
to the fact that trade has greatly improved, and that, 
as a general rule, the improvement has continued fairly 
up to date. 

The report of the Associated Blacksmiths is en- 
couraging as regards the state of employment ; it says : 
‘Trade during the month closed has been fairly 

ood.” There were twenty members on unemployed 

nefit and twenty-four on dispute benefit, twenty- 
three of whom are involved in the Barrow dispute. 
There was a reduction of twenty-five on unemployed 
benefit, as compared with the previous month, and of 
four on dispute benefit; but there was an increase 
of five on superannuation benefit. The income ex- 
ceeded the expenditure by 85/. Od. 10d., the total 
balance at date being 24,6097. 3s. 1d., or 87. 11s. 8d. per 
member. Advances in wages are announced at Messrs. 
Denny’s engine works, Dumbarton, of 3d. per hour, 
and 5 per cent. on piece rates. The trade prospects 
are said to be food, large orders for structural work 
and railway rolling-stock having been recently placed. 


The movement for shorter working hours is evi- 
dently gaining ground in Germany. At the engi- 
neering works of Mr. Max Kiesling, at Weisner, an 
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84-hour working-day was introduced at Easter, 


can be taken from the general fund, | with half-an-hour’s break for food. 








It is said that 
these early hours enable the workers to cultivate a 
garden or allotment in the outskirts. In winter the 
men commence at 9 a.m., and work on tili6 p.m. In 
the textile industries a 104-hour day is gaining ground. 
The wages of day-workers are to remain the same, 
while the rates to piece-workers will be increased, so 
that they shall not suffer in wages by the shorter 
hours. Shenton of piece-rates are a difficult feature in 
the readjustment of working hours. In the glass 
trade a new law came into force on July 1 considerably 
restricting the hours of labour on Sundays in all glass 
factories. Previously labour was carried on in glass 
works on Sundays pretty much the same as on week- 
days ; nowit is restricted to certain processes deemed 
to be necessary for the efficient working of the indus- 
try. These operations are specified in the text of the 
new rules. These improvements appear to have been 
made without undue pressure, oe with very little 
friction. A day of restis being more and more recog- 
nised by Continental nations. 





The annual report on factory and workshop inspec- 
tion for 1905 has again expanded ; it is now a bulky 
volume of 448 pages, and full of interesting and im- 
portant matters. There were on the registers nearly 
260,000 work places to be inspected. ‘lhe staff con- 
sisted of 118 inspectors and 36 assistants; but eight 
of the latter were really clerks, so that the whole 
work of inspection had to be done by 146 persons, 
which gives an average of about 1800 factories and 
workshops per inspector, and it is frankly admitted 
that some work places are not even once inspected in 
the year. Much time is expended in travelling ; the 
report states that in 1905 a total of 944,636 miles were 
covered. It would appear that child workers are 
on the increase, as 361,578 were certified after exami- 
nation last year, being an increase over 1904 of 28,388 
child workers under sixteen years of age. Of the total, 
41,160 were under fourteen years of age. Of this 
number, Lancashire employed 23,185, and Yorkshire 
9787. The prosperity of the textile trades is responsi- 
ble for these increases. There was an increase in 1905 
of reported accidents, the total being 100,609—a rise 
of 8.2 per cent. In 1904 the rise was 0.4 per cent. ; 
in 1903 only 2.5 per cent. There was an increase of 
4.4 per cent. in fatal accidents in 1905, whereas in 
1904 there was a decrease of 2.8 per cent. The serious 
accidents reported were 32,002; of these, the number 
of deaths was 1063; loss of limb; 3364 ; loss of sight, 
68 ; fractures, 1662. The total number of prosecutions 
for offences under the Acts were 3946 in 1905, as 
against 3009 in 1904. There are nine lady inspectors ; 
these also travelled much. Their duties are very 
onerous, often more difficult than those of the males. 
They have to peer into workshops where they are 
sometimes most unwelcome, both to the employers 
and to the employed. 





The executive of the Amalgamated Society of Rail- 
way Servants have done wisely in averting a strike on 
the North-Eastern Railway Company’s lines. In the 
rather lengthy resolution — they recite the main 
facts upon which they rely in giving instructions to 
the general secretary to ‘‘ write to the North-Eastern 
Railway Company accepting the concessions agreed to 
by the joint representatives, thus bringing the move- 
ment toa close.” The resolution goes on to express a 
hope that the company will adhere to their original 
agreement to date the concessions from May 1 last. 
In conclusion, the general secretary of the union is 
urged to endeavour to get the company to consent to 
the establishment of a conciliation board. It is 
stated that only a emall proportion of the mem- 
bers voted upon the question of accepting the terms, 
and that only 742 were in favour of rejecting 
the terms. This fact justifies the executive in taking 
the steps they have, and of closing the dispute. Ata 
meeting of the men subsequently held the action of 
the executive was strongly condemned and repudiated. 
Mr. Bell, M.P., the general secretary, was denounced 
asa traitor, and was hooted at and hissed. The meet- 
ing of 3000 men carried a resolution repudiating the 
concessions and censuring the executive. Mr. Sell, 
M.P.,,in replying to questions, and to the attack 
upon the executive and himself, declared that the 
resolution and the amendment were out of order, and 
would be a dead letter. The men shouted, ‘* We'll 
start a new society, then,” and also, ‘‘ We'll get a new 
secretary.” The executive, it it said, will insist upon 
the submission of the men, and refuse strike-pay if 
they come out on strike ; but this is not eggrchontiod. 


The quarterly meeting of the Midland iron trade 
last week was fairly well attended by traders from all 
rts of the country, but there was very little buoyanc 
in any department. London, Lancashire, and Sout 
Wales were well represented. There was very little 
booking of orders ; there were offers of business, but 
in such terms that makers refused to accept them. 
But many are sanguine that ere long there will be 
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more activity, and that prices will advance. The 
marked-bar houses announced a reduction of 10s. per PELTON WATER-WHEEL. 


ton ; this takes off the advance made at the January 
quarterly meeting ; but the 10s. advance in Novem- 
ber last remains, though the boom is over and 
reaction has long set in. Common bars are low in 
price, with a limited demand. Belgian iron is not in 
competition, as English prices are lower. Makers of 
pans made no change in quotations; hoops also 
are unaltered. Sheet-makers are fairly busy. The 
steel trade is very active, especially in constructive 
material, and there is noGerman competition. Prices 
locally remain firm. Though business is dull, there 
seems to be a feeling that during the remainder of the 
year there will be more activity, as users are busier 
and have very little material in stock. 


The Government have postponed the committee 
stage of the Trades Disputes Bill until the Autumn 
Session. Meanwhile the Attorney-General has put 
down the Government amendment to clause 4 to the 
following effect :—‘‘ An action against a trade union 
or against any member thereof on behalf of themselves 
and all other members of the trade union for the 
recovery of damages in respect of any tortious act 
alleged to have been committed by or on behalf of the 
trade union shall not be entertained by any Court.” 
It is well that the words of this amendment should be 
on the notice paper of the House at this early date to 
enable employers and workmen to fully understand its 
import and purport, and to be prepared with any 
suggestion or amendment thereto. It is said that the 
Labour members have expressed approval thereof, but 
it remains to be seen what the attitude of the em- 
ployers’ associations and federations will be. 





Perhaps there never has been a more searching and, 
at the same time, a more sympathetic inquiry into the 
relationship of the employés in a State department 
than that now proceeding as regards the grievances 
complained of by postal employés. The last few 
sittings, — the middle of last week, were held in 
private ; then recommenced the public sittings, when 
evidence was given by Mr. J. H. Stuart, the Parlia- 
mentary Secretary of the Postmen’s Federation, re- 
specting the condition of letter-carriers in all parts of 
the United Kingdom. Other representatives from 
various parts of the country will follow, so that the 
employés’ side will be fully heard. 


The men engaged in the engineering trades at Leeds 
have accepted the oneness offer of an advance in 
wages of ls. per week. The men wanted more, but 
rather than risk a struggle they agreed to the con- 
cession offered. 

The great strike of bituminous - coal miners in 
the Central Pennsylvania coal-fields came to an end 
at the close of last week, the operators and miners’ 
representatives having come to an agreement whereby 
an advance in wages of 5.55 per cent. has been con- 
ceded. The strike commenced on April 1, and the 
agreement now made affects about 40,000 men. 





The opposition of the Northumberland Miners’ 
Association to the Mines’ Eight Hours Bill has prac- 
tically terminated by the votes of the members. The 
result of the ballot was 9251 for the Bill, and 8786 
against ; majority for the Bill, 465, out of a total mem- 
bership of 22,000. The vote was a most representative 
one. 





The cotton operatives’ annual ‘holiday this year is 
likely to be a record one as regards the financial 
resources of the workers. It is reported that in the 
Burnley district alone 40,000/. was drawn out of the 
mill clubs and co-operative societies. Some of the 
holiday-makers go far afield—to London, Paris, Isle 
of Man, and to the Lancashire, Yorkshire, and Welsh 
holiday resorts. 


The strike at the Dunlop Works suddenly collapsed 
early in the week, the men rushing back to be taken 
on, This sudden change of front was due to the 
decision of the union to which many of the men be- 
longed, the executive declaring that the strike was in- 
formal and unauthorised, aid, therefore, strike-pay 
could not be granted. Many of the old hands sought 
re-engagement in vain. 





A Lancashire firm of cotton manufacturers was fined 
30s. and costs in fourteen cases for supplying incorrect 
particulars of work. The looms were ed at 60 in., 
whereas they were 6lin. The difference in the wages 
of operatives would therefore be about 24 per cent. 
less than the full amount. It is not often that 
such a case is re , for since the Act came into 
force few complaints have been heard. A special 
inspector was appointed under the Act to see that its 
provisions were properly carried out and enforced. 








CONSTRUCTED BY MR, PERCY 
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Above we give illustrations of a standard high- 

ressure Pelton water-wheel constructed by Mr. Percy 
Pitman, of Bosbury, Ledbury, Herts. With a pressure 
of 700 lb. per square inch, equivalent to a head of 
1614 ft., and a consumption of 10 cubic feet of water 
per minute at 1000 revolutions per minute, the wheel 
develops 25 brake horse-power. 

The diameter of the pitch circle is 30 in. The 
wheel is composed of steel, a plate accurately turned 
up on its own shaft, and balanced. The buckets are of 
phosphor-bronze, milled out to straddle the rim of the 
wheel plate; they are fixed to the plate by turned 
steel bolts, the holes being reamered out to a first-class 
fit. The buckets are polished, and the dividing-wedge 
and front lip is ground to a knife-edge, in order 
to ensure the highest possible efficiency. The shaft 
is 2 in. in diameter, and is supported in bearings of 
phosphor-bronze 5 in. in length. They are self-oiling. 

Splasher-discs and guards are provided, as shown 
in Fig. 1. The casing is made of steel plate and 
angle-iron, riveted and caulked. The nozzle, which 
we show to a larger scale in Fig. 3, gives a rectangular 
jet of ,; in. square section when full open. It is 


provided with a bronze adjustable tongue, which is| 7 


controlled by a weighted-ball governor, throttling the 
supply or —— the nozzle to full, according to 
the speed of the wheel. 





GOODS AT OWNER’S RISK. 

THe case of Broadbent v. Midland Railway Company, 
which was decided by his Honour Judge Tindal Atkinson 
at the Brentford County Court on May 21, involved a 
question of considerable interest to those who are accus- 
tomed to transmit goods ‘‘at owner’s risk.” The facts 
are very brief. The plaintiff sent certain fireproof drain- 

ipes from bpp ay om | to Enfield along the defendants’ 
ine. If the goods had been carried at the company’s 
risk, the charge for carriage would have been 17s. 9d. a 
ton ; the charge at owner’s risk was 11s. 9d. aton. The 
plaintiff chose the latter rate. One truck arrived safely, but 
the pipes in the other truck were damaged by reason of the 
straw and heather with which they were packed havin, 
caught fire from a spark from a passing engine, and, 
water wy | applied by the company’s servants to 
extinguish the fire, the — were split into pieces. The 
plaintiff contended, in the first place, that the damage 
arose -7 the weg ee now = the defendants’ ser- 
vants. It was that the agreement to carry 
at owner’s risk was void within Section 7 of the Railway 
and Canal Traffic Act, 1854, because the ee had 
not given the plaintiff a fair and reasonable alternative 
in the shape of a company’s risk rate. With 
to the alleged misconduct, the learned judge pointed 
out that if the truck had been left to burn itself out, 
although probably the fire would not have destroyed 
the drain-pipes, use they were fireproof, yet when 
the truck was entirely burnt out the pipes would have found 
their way to the ground, and probably would have been 
smashed in that way. In circumstances he thought 
it impossible to say that the company’s servants in _- 
ing water on to the pipes were conscious either of doing 
a wrong act or that they were perfectly reckless of what 
the consequences might be. Although they might have 


regard | 44 ft. at high water of ordinary nea 
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| committed an error of judgment, that was not sufficient. 


Dealing with the second question, the learned judge 
pointed out that the company’s risk rate was within the 
maximum allowed by Act of Parliament, and was a legal 
rate which the company could exact from all who em- 
a) them to carry, unless they had disabled themselves 
rom making the charge by conceding terms unduly 
favourable to some of their customers. He could not 
assent to the proposition that a rate involving the ordi- 
nary liability o rriers, which would be fawful and 
reasonable in the absence of a lower rate at owner’s 
risk, becomes unreasonable because consignors invari- 
ably preferred the lower rate. Even if the deduction 
were more t sufficient for the purpose, he could not 
understand why that should make the higher rate un- 
reasonable. In the event judgment was given for the 
company, with leave to the plaintiff to appeal. The 
importance of this case lies in the fact that it draws 
attention to the rule of law that if the company’s risk 
rate exceeds the maximum, and is unreasonable, an agree- 
ment to carry at owner’s risk, which involves, as we 
have seen, a serious risk to the owner, may be set aside. 
This — was laid down in Peek v. North Stafford- 
shire Railway Company (10 H L., Cas. 473). 





Ort SPRINKLING FOR SuPPRESSION OF Dust.—In refer- 
ence to our article last week on the above subject, those 
interested will find in the Engineering Record of New York 
of the 30th ult., recently received, some experience on 
this matter gained in Jackson City, Tennessee. It ap- 

that in this attempt, which, after seven months trial, 
as ae er apy - vt oil — —— r —_ a street 
sprinkler employed, so that 0.71 gallon of oil per square 
yard was oa as against 0.23 gallon in the North Sydney 
case, which latter economy, as our article explained, was 
due to the careful distribution by hand. The labour in 
America, with wages two-thirds of the Australian rate, 
nevertheless cost 0.16d. per square yard, as against only 
0.113d. in North Sydney. This was, no doubt, due to 
the heating, as as to sand spreading over the oil, in 
jackson City ; neither of which, after several years’ expe- 
rience, has been found necessary in the other case, and 
which therefore would appear to be superfluous. 





ImmincHAM Dockx.—This dock, the first sod of which 
was cut on Thursday, the 12th inst., by Lady Henderson, 
wife of the chairman of the Great Central Railway Com- 
pany, and which was designed by Sir John Wolfe Barry, 
consists, in the first instance, of a main central basin 
1100 ft. square, afferdisg’ ample space for turning the 
aageet vessels, with @ bay,-or arm, 1250 ft. long by 375 ft. 
wide. The dock will have a deep-water area of acres, 
The land acquired for dock —— is 616 acres, and 
there will be 6760 lineal feet of quayage in the main dock 
and south-west arm. Besides the land for the dock 
there will be 76 acres taken for a railway 44 miles in 
length, which is to be constructed from Ulceby station on 
the Great Central system to the dock site. Further 
communication will be provided by means of a light 
railway between Grimsby and the dock site, an order 
for which was obtained in the early _ of the present 
year. The contractors for the works, Messrs. Price, Wills, 
and Reeves, have already laid down a line of rails along the 
route of the light railway for the conveyance of materials 
and workmen to the site. The depth of the dock will be 
34 ft. below high-water of ordinary spring tides, or 32 ft. 
below high-water of ordinary neap tides. The entrance 
lock will be 850 ft. long by 90 ft. wide, with a depth of water 
on the sill of 47} ft. at high water of ordinary spring tides, 
L tides, 32 ft. at low 
water of ordinary neap tides, and 28 ft. at low water of 
ordinary spring tides. Vessels of deep draught will thus 
be able to enter or leave the dock at any state of the tide, 
as the deep-water channel of the Humber passes close to 
the entrance, and it will only be necessary to dredge a 
channel about 300 yards in length across the foreshore to 
obtain access to it. The entrance channel outside the 
lock will be flanked on either side by jetties extending 
outwards to low water, and deep-water berths will be 
dredged alongside the jetties, so that vessels may come 
alongside at any state of the tide, 
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HOLDING DRILLS WITH PARALLEL 
SHANKS. 


EvERYONE who has done any heavy drilling, using 
a drill with a parallel shank, must have met with the 
trouble of holding the drill firmly in the socket. A 
set-screw through the side of the socket, entering a 
depression in, or screwed up against a flat on, the drill- 
shank, will generally keep the drill from slipping round ; 
but this method of holding drives the drill hard over 
to the other side of the socket, with the result that it 
rarely or never runs true. Aself-centering chuck may 
hold it true, but very often will not hold it tight 
enough ; so that if the feed is forced or the drill is 
breaking through the work, the jaws slip round and 
score the drill-shank. 

What is wanted is to cause the twisting force to be 
transmitted positively and directly from the spindle 
of the machine to the drill-shank, and at the same 
time to have some provision for holding the drill true. 
The annexed sketch shows a way in which these re- 
quirements may be conveniently obtained. The end of 
the spindle is provided with a transverse slot into which 
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a similar tang on the end of the drill-shank enters. 
There is a self-centering chuck in addition, but this 
takes no driving strain ; it merely serves to hold the 
drill steady and central, and to prevent it falling out 
when the spindle is raised. It would, of course, be 
possible to form the driving slot in the chuck itself, 
and this is done in one chuck on the market, but it is 
much preferable to have it in the end of the spindle. 
When formed in the spindle it may be re-cut with 
little trouble, should it become worn or strained, 
which otherwise would be difficult. Another alterna- 
tive would be to cut the slot in the- end of the drill 
shank, and have the male portion on the spindle; but 
there is then a possibility of the end of the shank 
opening out and rendering the removal of the drill 
difficult. 

The arrangement shown in the sketch is simple and 
effective ; it not only saves the drill-shank and the jaws 
of the chuck, but gives the chuck a much longer life, 
as — ones tightening usually necessary is entirely 
avoided. 








CanabIAN Rait-Maxrye.—The Dominion Government 
has awarded contracts for steel rails and fastenings for 
two sections of the National Trans-Continental Railway, 
totalling 2,488,450 dols, Of this, 2,215,000 dols. is for 
steel rails, contracts for 1,127,000 dols. of which go to the 
Dominion Iron and Steel Company, Sydney, Nova Scotia, 
and 1,088,000 dols. to the Algoma Steel Company, Sault 
Ste. Marie. The total quantity of steel rails required is 
65,000 tons, of which 55.000 tons will be furnished at 
34 dols. perton. The Canadian Northern Railway Com- 
pany has let a contract to the Dominion Iron and Steel 
Company for 50,000 tons of 60-lb. rails. The Dominion 
Company is also executing a large order for the Quebec 
und Lake St. John Railway. 





StaTisTicaL TABLES OF THE WORKING OF RAILWAYS IN 
Various CounTrizs uP TO 1904. Compiled by J. D. 
Dracomidis, Engineer, Permanent - Way rtment, 
Evyptian State Railways. Second Edition. [Price 16s.] 
—We have received the second edition of this work. 
It has been brought as near up to date as the statistics 
obtainable will allow, and is full of information concern- 
ing the railways of countries throughout the world. It 
is hoped to issue it annually should the demand warrant 
this step. The main portion of the tables embodied in 
the book is compiled to English standarda, but certain 
tables are also reproduced for the convenience of French 
readers and others, reduced to the weights and measures 
of that country. The classification we confess we are at 
a loss to follow ; for instance, in Table F we find statistics 
given of railways of the Dutch Indies, Greece, Egypt, 
and the Soudan ; again, in Tables D and E the farthest 
ends of the earth are brought near to each other without 
apparent reason. The index might well be improved. 
Some interesting diagrams of lengths of railway per acre 
of country and per one million of inhabitants are in- 
cluded at the close of the volume, which may be procured 
direct frum the compiler, Cairo, 





‘“*WATER-HAMMER” IN STEAM PIPES; 
THE ROCHDALE EXPLOSION. 


A FORMAL investigation has been conducted at the 
Town Hall, Rochdale, by the Board of Trade, under the 
provisions of the Boiler Explosions Acts, with regard to 
the fatal steam-pipe explosion which occurred on March 11, 
at the Fieldhouse Mills, Rochdale, owned by Messrs. 
John Bright and Brothers, Limited. By that explosion 
Mr. Leonard Roth, who was a director of the company, 
Mr. Dearman Neave, a friend, who was on a visit to 
Mr. Rothe, and Mr. T. S. Pickles, chief engineer at the 
mills, lost their lives. The Commissioners were Mr. A. P. 

= e, barris' ~~ ed ioe — 2 . 

sulting engineer. r. Vaux ap ‘or the re) 
Trade, Mr. Alexander Molesworth for Messrs. John 
Bright and Brothers, Limited, Mr. A. W. Denton for 
Messrs. Greenwood and Batley, Limited, Leeds, and 
Mr. William Tornstrom, and Mr. F. A. Woodcock and 
Mr. W. Ingham, M.I. Mech. E., appeared for the family 
of the late Mr. T. S. Pickles, Mr. F. J. Bright, Mr. 
Herbert Bright, and Mr. Fred. Bright (directors of 
Messrs. John Bright and Brothers, Limited). 

Mr. Vaux, in opening the inquiry on behalf of the 
Board of Trade, said that in the latter part of last year a 
beam engine, which was used at Fieldhouse Mills to 
drive the machinery in the weaving shed, broke down, 
and the company ordered a 450-horse-power turbine from 
Messrs. Greenwood and Batley to replace it. The turbine 
was delivered and erected under the superintendence of 
Mr. William Tornstrom, a turbine engineer employed by 
Messrs. Greenwood and Batley. The range of steam- 
pipes which were used in connection with the super- 
heaters for supplying steam to the turbine was ordered 
from Mr. E, Bolton, an ineer in Manchester. A Tait 
automatic valve, to be fitted between the superheater and 
the turbine stop-valve, was obtained from Mr. James Tait, 
of Bradford. The casting for this valve was made by 
Messrs. Wood Brothers, engineers and wmillwrights, 
Sowerby Bridge, and it was tested at their works to 280 1b. 
pressure per square inch before being sent to Mr. Tait’s 
for completion. Pending the completion of the turbine, 
a temporary engine was -fitted at the mills to drive the 
machinery, and this was worked until March 1. A tem- 
porary range of steam piping was erected under the 
instruction of the late Mr. Pickles, for the purpose of 
driving the turbine direct from the main range of steam- 
piping, which was attached to a battery of three Lan- 
cashire boilers, worked at a pressure of 160 Ib. per square 
inch. The Tait stop-valve was fitted at the turbine end 
of the temporary range of piping, and it formed an inter- 
mediate valve between the turbine stop-valve and the 
junction stop-valve which Jed to the boiler itself. 

On March 1 Thomas Midgley was appointed turbine 
attendant, and on March 4 a }4-in. drain-cock was fitted 
by him to the bottom of the Tait valve, by the instruc- 
tions of the late Mr. Pickles. A drain-cock was also fitted 
on the steam-pipe near the junction-valve. The turbine 
was started on March 4, and was worked daily for a week 
under the superintendence of Mr. Tornstrom, the turbine 
engineer. During this time the drain-cock under the Tait 
valve appeared to have always been opened before start- 
ing, and kept slightly open while the turbine was work- 
ing. On Saturday, March 10, the turbine was stop) 
until about 11.30 a.m., and the Tait valve ap to 
have been closed by Midgley, and the drain-cock to have 
been left open. During the afternoon Mr. Tornstrom 
overhauled the working parts of the turbine, and at 
3 o’clock he closed the junction-valve, and, at the same 
time, opened the drain-cock under the Tait valve. 
the following (Sunday) morning he resumed the work of 
overhauling the working parts of the turbine, and was 
assisted by Midgley, the turbine attendant. It was 
necessary to blow through the nozzles of the turbine, and 
about 9 a.m. the junction-valve was opened for this 
purpose. The nozzles were blown through three times 
altogether by Mr. Tornstrom, and he then appeared to 
have closed the Tait valve, leaving the stop-valve on the 
turbineopen. The drain-cock on the Tait valve appeared 
to have been a little open at the time. In the afternoon 
Mr. Pickles, Mr. Tornstrom, and Midgley were in the 
engine-house, and about 2.30 Mr. L. B. Roth, one of 
the directors, and his friend, Mr. Dearman Neave, 
came to inspect the interior of the turbine. The in- 
spection was made, the turbine was coupled up, and 
was ready to start about 4.15 p.m., with the exception of 
some oiling to the machinery. This was attended to, and 
Midgley went down to the condenser, which was imme- 
diately below the Tait valve, to ascertain whether the 
pipes were being properly drained of any water which 
was in them. He seemed to have found that water was 
coming from the drain-cock, which was then only about a 
quarter of a turn open. He opened the cock another 
quarter of a turn or so, and at once a knock was heard in 
the pipes. Midgley then appeared to have closed the 
drain-cock to the position in which he found it—about a 
p name of a turn open—and water still seemed to have 

rained from it, Another knock was heard in the pipes, 
and the explosion occu: The Tait valve-chest was 
fractured, the wrought-iron pipe attached to the boiler 
end of the valve was split, and through these fractures 
the steam escaped. Mr. Pickles and Mr. Midgley were 
flung into the pit containing the enser and pumps, 
and Mr. Tornstrom was blown over the turbine. Torn- 
strom and Midgley managed to get up, and had the pre- 
sence of mind to rush at once to the junction-valve and 
close it. oo ae returned to render assistance to Mr. 
Pickles and Mr. Roth, of whom were seriously 
scalded. Mr. Neave also was much injured, and all three 
died subsequently. At the inquest the jury returned a 
verdict to the effect that death was caused by shock fol- 
lowing on the injuries received. 

Mr. Vaux then called evidence, 





Mr. Herbert Bright said he was a director of Messrs. 
John Bright and Brothers, Limited, and he confirmed the 
statements made by Mr. Vaux as to the ordering and 
fixing of the turbine. Mr. Pickles was selected to be 


chie' a, out of poly peep and, though only then 
Ol a 


twenty-four years of age, large experience. 
Mr. Arthur Greenwood, foreman ineer to Messrs. 
Wood Brothers, Sowerby Bridge, stated that the casting 


for the Tait valve was made at their works, and was 
tested up to 2801b. The test was satisfactory, and there 
was no sign of leakage. The casting was quite sound. 
. Mr. o mund hide gm ayy mechanic at sane 
ouse Mills, deposed to fixing the temporary range © 
steam-piping, but he had received no orders from Mr. 
Pickles, or anyone else, as to draining the pipes ; it was 
Midgley’s duty to see to that. After the explosion he 
examined the Tait valve, and the metal seemed to be 
sound. The steam had blown off what was called the 
‘*bonnet-box.” He did not examine the drain-cock, and 
did not notice if it was open or cl In the wrought- 
iron pipe leading from the boilers to the Tait valve 
witness found a split 8 in. or 10 in. long. 

Mr. William Fecastoen, turbine engineer, eapieret 
by Messrs. Greenwood and Batley, of Leeds, said he had 
held his present position for over two years, and previously 
had had experience with turbine-makers in America and 
Sweden. He superintended the erection of the turbine 
engine at Fieldhouse Mills, but had nothing to do with 
the steam-piping, and it was no part of his duty to do 
anything towards draining the pipes or to = the stop- 
valves. When he left the mills on the Saturday the 
turbine stop-valve was shut, but he could not say as to 
the Tait or the junction valves. On the Sunday, after 
blowing through for the last time, he left the turbine- 
valve open <— the Tait valve shut. The turbine was 
ready for starting between 4.30 p.m. and 5 p.m., and there 
were present Mr. Roth, Mr. Neave, Mr. Pickles, and Mr. 
Midgley. Midgley was on top of the condenser, and witness 
did not notice exactly what he was doing, but believed he 
was opening the drain-cock underneath the Tait valve. 
Witness heard Mr. Pickles say “‘ Be care—,” but before 
he could finish the word the explosion occurred. Before 
it occurred witness heard two ‘* hammers.” 


Mr. Longstaffe: Did the knocks convey anything to 
your mind as an engineer ? 
Witness: No. have heard many knocks like that 


before when there has been no explosion ; but these knocks 
were louder than usual. 

What caused this knocking sound ? 

Witness: It would be water in the pipe, I su 

Witness then explained how he shut off the steam after 
the explosion and rendered assistance to Mr. Roth and 
Mr. Pickles. He himself was badly scalded, and was in 
bed for a fortnight. : 

Replying to Mr. Molesworth, witness said that when 
he opened the turbine stop-valve to blow through the 
nozzles on the Sunday, there was a good deal of water in 
the pipes. d 

In reply to Mr. Longstaffe, witness said that five minutes 
before they were going to start, he heard Mr. Pickles tell 
Midgley to look at the drains, by which he thought was 
meant the drain beneath the Tait valve. He did not hear 
Midgley reply. : 

In reply to Mr. Denton, witness said that if steam had 
been in any way going through the Tait valve he must 
have seen it going into the turbine. This made it per- 
fectly clear to his mind that the Tait valve must have 
been closed. 

Mr. Thomas Midgley, turbine attendant at the mills, 


On |said he served his apprenticeship with the firm. On 


Sunday morning, March 4, Mr. Pickles told him to fix a 
drain-valve underneath the turbine. He received no in- 
structions in regard to clearing the pipes. The same 
day the turbine was started, and before it was set in 
motion he opened the drain-valve. The turbine was run 
satisfactorily daily for a week, and during this time the 
drain-cock was partially open. The turbine was stopped 
at half-past five at night, and recommenced the following 
morning at six o’clock. h morning the drain-dock was 
opened an extra quarter-turn, and the water was drained 
out before the turbine was started. During the night 
there would be condensation of steam in the pipes. When 
he opened the drain-cock an extra quarter-turn each 
morning, he never heard any knocking, although steam 
and water were coming from it. Witness packed the 
Tait valve on Sunday morning, March 11. When the 
nozzles were blown through water came from the pipes, 
but he did not hear any knocking. At four o’clock in the 
afternoon Mr. Pickles asked witness whether all was ready 
for starting, and he replied in the negative. Mr. Pickles 
made no further remark. Witness had not seen whether 
all the pipes were clear of water, and he opened the 
drain-cock from the Tait valve another quarter of a turn. 
When he did this he did not think that it had the effect 
of causing all the water to run off. He heard a knock, 
and closed the valve to where it was at first. There was 
another knock, and then he heard an explosion. He 
knew that the first knock meant that there was “‘ water- 
hammer.” Witness had not entirely closed the drain- 
cock, because he did not think it wise to do so. The 
fact that water came out of the valve was evidence 
that there had been considerable condensation of steam 
in the pipe. It must have been in motion, as indicated 
by the knock in the pi Witness closed the junc- 
tion valve after the accident, and went to the engine- 
house to render assistance. He was injured by the 
explosion, and was in the ay ee April. It was 
usual to drain the water out of pipes under steam 

ressure. Witness considered that *‘ water - hammer” 

rst the casing and caused the explosion. 

By Mr. Vaux: Witness did not anticipate that there 
was a large collection of water in the pipes when he 
drained them off under steam pressure, 
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Mr, Samuel Taylor, a boiler attendant at Fieldhouse 
Mills, said that the boiler pressure was nearly 160 lb., 
but he could not say exactly what it was at the time of 
the explosion. 

Mr. Samuel Bolton, engineer and contractor, Man- 
chester, stated that in August last he received an order 
from Messrs. Bright for a tail valve for a range of pipes 
he had recently supplied to them. It was to bean emer- 

ency valve. The arrangement for draining the pipes 
fad nothing to do with witness. After the explosion he 
sent a letter to the firm, stating that at the time of the 
accident it was most likely that certain parts of the pipes 
were filled with water. As soon as the drain-cock was 
opened and water had escaped, the steam probably rushed 
along the top of the pipe to the end, where both the cold 
metal and the water had instantly condensed it, creating 
a vacuum into which the water was rushed, propelled by 
the steam behind it. The valve must have been struck 
with enormous energy, and burst. As a result of this blow 
the split in the pipe would have been caused. 

Mr. Vaux: Is the bent portion of the pipe so obvious 
that it would strike the eye of an engineer at once without 
the illustration of an explosion? 

Witness: I might have gone in and never dreamt but 
what the pipes were safe. It would be very obvious to 
an engineer that the pipes were wrong. It was objection- 
able to have pipes that would lodge water. He had a 
good opinion of the late Mr. Pickles. 

Mr. Frank Chadwick, fitter at Fieldhouse Mills, said 
that there was very little water in the pipes that were 
not broken after the explosion. 

Mr. Alfred Coe, engineer-surveyor to the Board of 
Trade, spoke to having investigated the explosion. The 
water had in all probability been trapped in the pipes. 
Between the cast-iron pipe and the pipe connecting this 
to the Tait valve he considered water had been trapped. 
He believed the explosion was due to ‘‘ water-hammer.” 
Both the pipe and the stop-valve were sufficiently stron 
to withstand any ordinary boiler pressure. There h 
been an error of judgment in the method adopted for the 
laying out of the pipes. 

This concluded the evidence, and Mr. Vaux submitted 
the following questions to the Commissioners, and asked 
for their judgment thereon :— 

1. What, and in what circumstances, was the range of 
piping, of which the exploded stop-valve casting formed 
a part, fitted up at the Fieldhouse Mills? Were the pipes 
fit for the purpose intended ? 

2. Was the arrangement of the pipes when fitted up a 
satisfactory one, and was adequate provision made for 
draining the pipes of water resulting from the steam con- 
densing therein ? 

3. Was Mr. Thomas Midgley, turbine attendant, pro- 
perly instructed as to, or did he know the necessity for, 
and proper mathod of, draining the pipes before admitting 
steam ? 

4. On the afternoon of March 11 last, were proper 
measures taken by those in charge to ensure that the 
steam pipes were properly drained before opening the 
junction-valve ? 

5. Was Mr. Thomas Midgley, turbine attendant, 
justified in opening the drain-cock of the Tait valve 
ee first closing the junction-valve, or making sure 
that the pipes had been properly drained of water ? 

6. What was the cause of the explosion ? 

7. Was the explosion caused by the neglect of Messrs. 
John Bright and Brothera, Limited, or of their servants, 
or any of them? In the latter event, are Messrs. John 
Bright and Brothers, Limited, responsible for such 
neglect * 

The inquiry was then adjourned to the following day, 
the Commissioners in the meantime visiting the Field. 
house Mills to examine the burst valve. 

On resuming the investigation, Mr. Longstaffe referred 
to the questions which the Board of Trade requested his 
colleague and himself to answer. He asked Mr. Vaux 
whether it was necessary to reply to the ee “Was 
Thomas Midgley, turbine attendant, justified in opening 
the drain-cock of the Tait valve before first closing the 
junction-valve, or making sure that the pipes had been 
properly drained of water ” ? 

Mr. Vaux remarked that an answer would cut both 
ways. It would be as much in favour of Midgley as 
against him. If the Commissioners considered the ques- 
tion unnecessary, however, he would eliminate it. 

Mr. Longstaffe replied that they did not think there 
was any necessity for it. The question, therefore, was 
struck from the list. 

Mr. Vaux then referred to a sketch which the father of 
the late Mr. Pickles had that morning handed in, and 
which showed the pipes straight instead of bent. The 
sketch did not correspond with the actual arrangement, 
but was a sidelight on what might have been the late 
chief engineer’s intentions in the matter of laying the 
pipes. Mr. William Pickles, father of the deceased engi- 
neer, gave evidence as to con‘ersations he had had with 
his son, and as to his suggestion of fitting a drain-cock to 
minimise the risk of danger. The danger was that water 
might accumulate through condensation in the pipes, and 
that if steam were let in too quickly, ‘‘ water-hammer ” 
would result. This danger his son understood, and recog- 
nised the necessity of guarding against it. 

Mr. Longataffe informed Mr. Denton that there was 
nothing in the evidence which cast the slightest blame or 


Mr. Molesworth addressed the Commissioners on behalf 
of Messrs. Bright. He expressed their regret at the 
occurrence, and said they took every precaution that 
human foresight could suggest to obtain suitable men for 
the work. They selected Mr. Pickles as the engineer out 
of 200 applications, as his experience, though he was 
young, was undoubted. Mr. Midgley’s record also was 
excellent, and he was thought highly of by Mr. Pickles. 
The very most that could be said against Mr. Pickles in 
connection with this accident was that he had been guilty 
of an error of judgment in the laying-out of the pipes. 
Mr. Bolton said the plan adopted in laying them was not 
one that he approved, but still he hesitated when asked 
if he would have pointed out anything wrong before the 
accident occurred. He very fairly stated that it was very 
easy to be wise after the event. The position of the aan 
over the top of the boilers might have made it difficult 
for Mr. Pickles to realise the slope, so to speak, of the 
pipe, and the amount of water that would collect. If he 

~ * esta an error of judgment, it should not reflect 
on him. 

Mr. Woodcock, speaking for the relatives of the late 
Mr. Pickles, said there was no doubt he did his best for 
the firm. Mr. Tornstrom and Mr. Midgley, both men of 
experience, saw the pipes in the same sense as the chief 
engineer saw them. Mr. Midgley had said that it was 
his duty to see that the pipes were clear of water, and he 
had shown that he was alive to this duty. His (Mr. 
Woodcock’s) appearance before the Commissioners was 
for the purpose of absolving the late Mr. Pickles from 
any charge of carelessness or negligence, and to prevent 
—— being cast on his memory in any way. 

r. Vaux, further addressing the Commissioners, said 
that the evidence was all one way as to the explosion being 
caused by “‘water-hammer.” The arrangement of the 
pipes probably accounted for this; there were certain 

gments, or traps, which caused the water to collect. 
It was Messrs. Bright’s duty to appoint a competent 
erson as engineer, and everything pointed to Mr. Pickles 
ing thoroughly competent, and the same might be said 
of Midgley and Whitehead. There did not appear to 
have been any negligence on the part of Messrs. Bright. 
As to negligence on the part of their servants, Mr. 
Vaux said the responsibility for erecting the temporary 
range of piping rested between the late chief engineer 
and Whitehead, the mechanic. If the Commissioners 
found that the explosion was caused by negligence on 
the part of either Mr. Pickles or Mr. Whitehead, he took 
it that they must hold the firm responsible for it. Even 
if the Commissioners found that there had been negli- 
gence by any of the servants, it was a question whether, 
under all the circumstances, they would consider it 
necessary to make any order as to costs. 

Mr. Longstaffe then delivered judgment at some length, 
going into all the circumstances connected with the 
ordering and fitting-up of the turbine, steam-piping, 
&c., and also with regard to the explosion. He and his 
colleague had seen the range of piping and the stop- 
valve which was fractured, and it was amply clear that 
the casting of the valve was in every degree satisfactory. 
No possible fault could be found with the metal or the 
work, and no reflection could be made on the selection of 
Mr. Midgley as turbine attendant. That Mr. Pickles 
was a competent engineer was also beyond dispute. The 
firm had been actuated by a desire to have not only the 
very best plant and materials, but also to have in charge 
of the machinery persons who were as competent as any 
that could be found. On March 1 Mr. Pickles gave 
orders to Mr. Whitehead to erect the temporary piping, 
and at the same time he gave orders for a drain-cock to 
ba placed under the Tait valve. The necessity for that 
drain-cock would have] arisen by reason of the danger 
that there was through the dip which was formed by the 
laying of the pipes. r. Pickles, knowing that the line 


of piping formed a dip—the Commissioners thought that | 1904 


he undoubtedly knew it—ordered the drain-cock to mini- 
mise the danger. On Sunday, March 11, Mr. Tornstrom 
and Mr. Whitehead went to the mill to overhaul the tur- 
bine, which had not been giving, in their opinion, satis- 
factory results. This was owing, as Mr Tornstrom 
thought, and subsequently discovered to be the case, to 
the nozzles through which the steam acted on the turbine 
becoming clogged. In order to clear them, the junction 
valve was opened and the nozzles were blown through 
three times. This blowing through the nozzles must have 
inc the condensation, and undoubtedly have 
increased the accumulation of water in the tempo- 
rary moe of piping. Referring to the knocking which 
Mr. Midgley fined in the pipes, this, Mr. Longstaffe 
said confirmed the view that ey must have under- 
estimated the quantity of water that was in the + 
It was obvious that condensation continued when Mr. 
Tornstrom had left the mill in the morning after over- 
hauling the pipes. Mr. Midgley heard a knock a second 
time, and the explosion followed. What happened was 
that the Tait valve-chest fractured, and a piece of wrought- 
iron piping opened for 9 in. or 10 in. The greatest width 
of the opening was about } in. 

Mr. Longstaffe then dealt with the questions submitted 
by the Board of Trade. 

With regard to the first, he had, he said, practically 
dealt with this in his previous remarks, but he might now 
say that the pipes were fit for the purpose intended. 

As to the second question, this needed to be dealt with 





imputation on Messrs. Greenwood and Batley, Limited, 
in connection with the machinery they had supplied. 
Mr. Denton said he the same view. Messrs. | 


Greenwood and Batley very much regretted the accident, | 
and desired to express their great sympathy with all | 
concerned. 

Mr. Longstaffe added that Mr. Tornstrom had acted as 
s highly-skilled person, and was thoroughly competent to 
be placed ia charge of works. | 


| fitted up a satisfactory one? 


in two parts. Was the arrangement of the pipes when 
2 - Mr. Pilcher and himself 
regretted to be compelled to come to the conclusion that 
it was most unsatisfactory. An arrangement of pi 

which provided, or necessitated, the formation of a dip 
such as was formed in this combination could not be too 
strongly condemned, because there must be in the very 
nature of things very considerable risk of danger, either 
by « very slight amount of carelessness on the part of 





workmen, or even by slight forgetfulness. The dip was 
likely to cause water to accumulate. Was adequate pro- 
vision made for draining the pipes of water resulting 
from the steam condensing therein ? The Commissioners 
thought not ; the drain-cock under the Tait valve was far 
too small, and was not automatic. It should have been 
larger, and also automatic. 

Po to the third question, the answer was best found in 
Mr. Midgley’s evidence as to the instructions he had 
received. 

Answering the fourth question, Mr. Longstaffe said the 
Commissioners considered that proper measures were not 
taken by Mr. Pickles to ensure that the steam-pipes were 
properly drained before ~ nage the junction-valve. They 
felt bound to add, however, that even if the drain-cock 
under the Tait valve had been opened further, and for a 
much longer time than it was, there was very considerable 
doubt as to whether the piping could have been drained 
of the water that had undoubtedly accumulated in it. 

In reply to the fifth question, the Commissioners con- 
sidered that the explosion was due to the lodgment of 
water in the steam-pipes, which were eo arran; as to 
trap it between the boiler and the Tait stop-valve. The 
draining of the pipes, also, was quite inadequate, and 
‘*water-hammer” was set up, thus producing the explo- 
sion. 

With coped to the sixth question, the explosion was 
not due either directly, or indirectly, toany act or omission 
on the part of Messrs. Bright Brothers, Limited. It was 
clear that they took every precaution that human ingenuity 
could devise for the purpose of ensuring that not only was 
the plant and machinery the very best that money could 
—— but also that those placed in charge were skilled. 

he death of Mr. Pickles was, of course, a matter of very 
great regret. He was a young engineer of great promise ; 
but in spite of his skill and knowledge as an engineer, the 
Commissioners were compelled with great reluctance to 
arrive at the conclusion that the explosion was due to 
neglect.on his part. The evidence given by his father 
made it plain as to the nature and extent of the danger 
which was, without doubt, being run by carrying the 
pipes in the way in which the late chief engineer arranged 
them. He ran the risk which he knew existed, and the 
explosion was due to this neglect. While Messrs. Bright 
were responsible for the neglect of their servant or agent, 
the Commissioners did not consider that this was a case 
in which they should be called upon to bear an 
¢ the costs, and no order would therefore be m 
them. 


portion 
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CANTERBURY AND HeERNE Bay Licut Rattway.—The 
following order, made by the Light Railway Commis- 
sioners, has recently been confirmed by the Board of 
Trade:—Canterbury and Herne Bay Light Railway 
(Extension of Time) Order, 1906, reviving the powers 
granted, and extending the period limited by the Genter. 
bury and Herne Bay Light Railway Order, 1903, for the 
compulsory aces 0 of lands, and extending the period 
limited by that order for completion of the railway and 
works by that order authorised. 





Ovr Ramis ABROAD.—June was an unsatisfactory 
month in the history of our export rail trade, the total 
shipments of the month having been only 27,430 tons, as 
compared with 43,026 tons in June, 1905, and 54,463 tons 
in June, 1904. Our rail exports to Argentina, which 
have proceeded upon such a liberal scale of late, sunk in 
June to 5899 tons, as compared with 6403 tons in June, 
1905, and 8504 tons in June, 1904. The South African 
demand for British rails in June was altogether insignifi- 
cant, but the deliveries to Australia showed some increase. 
The movement to the four principal groups of Colonies 
in June compared as follows with June, 1905, and June, 





Colonial Group. 








| June, 1906. | June, 1905. | June, 1904. 


tons tons tons 
British South Africa 177 } 970 5,156 
British India és 8594 | 9426 7,893 
Australasia .. 5311 3330 3,865 
Canada ° Nil 8271 10,119 


The weakness of the South African demand is certainly 
extremely disappointing, and Canada would also appear 
to relying more upon rails of her own manufacture, 
as well upon American deliveries. Our rail exports to 
June 30, this year, were only 191,909 tons, as compared 
with 262,403 tons in the first half of 1905, and 261,365 
tons in the first half of 1904. The falling-off observable 
in this year’s exports would have been much more serious 
than it actually was but for the fact that we shipped 
68,938 tons of rails to Argentina in the first half of this 
year, as compared with 40,904 tons in the first half of 
1905, and 35,422 tons in the first half of 1904. The 
Colonial demand for British rails moved on as follows in 
the first halves of the last three years :— 








Colonial Group. 1906. 1905. 1904. 

tons tons tons 

British South Africa 6,737 7,614 83,475 
British India oe 53 800 96,682 82,850 
Australasia .. 12,811 10,654 7,215 
Canada we 95 14,296 £2,904 


In view of the great activity now observable in Canadian 
railway construction, one might have hoped that the 
demand for rails of British manufacture would have been 
a good deal better than it actually has been. But the 
Canadians are clearly bent on developing their own re- 





sources, 
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THE EFFECT OF COPPER IN STEEL.* 
By F. H. Wicuam. 


Many opinions have been expressed by eminent metal- 
one as to the effect of xy upon iron and steel, 
and whilst, in America and in Germany, actual practice 
reveals the fact that copper wateunteliy exists in steel 
as used for widely different purposes, ranging from 
ordnance to steel rails, in Great Britain a deeply-rooted 
prejudice exists in the minds of many of our engineers 
against its presence. 

The exhaustive paper read before the Iron and Steel 
Institute by Mr. J. E. Steadt and Mr. John Evans, 
showed that, upon a low-carbon steel, a range of from 
0.5 per cent. to 1.30 per cent. copper had no deleterious 
effect, and that even with 2 per cent. present overheating 
seemed to be the only cause of the steel working un- 
satisfactorily. 

The author, in co-operation with Mr. Stead, laid before 
the Institute, at Glasgow,t the result of trials made upon 
the samples used by Mr. Stead and Mr. Evans after wire- 
drawing, with the result that, although the results 
previously obtained by Mr. Stead and Mr. Evans were 
not wholly confirmed, it was undoubtedly shown that 
copper could be present in high-carbon steel to a much 
greater extent than had previously been deemed per- 
missible. 

In the discussion that took place at Glasgow, the 
remarks made by Mr. Samuel Lloyd and Professor 
Thomas Turner appeared to the author to meet one of 
the most salient features of the case, in calling attention 
to the fact that where copper was present in ores it was 
found in association with sulphur, and that it was the 
latter element which might, with considerable reason, be 
assumed to cause difficulties in the steel—difficulties that 
might be erroneously attributed to the copper present. 

Preparation of Steel.—In preparing the steels for this 
research the purest available material was employed, of 
the quality used regularly by Messrs. Cradock and Co., 
of Wakefield, in the manufacture of high-class wire ropes, 
while the results are not so much those of the laboratory 
as those obtained during the practical working of a steel 
furnace. 

The steel was made in the open-hearth furnace. In the 
first trial portions of the finished liquid steel in the main 
ladle were poured into a separate ladle, into which cold 
ingots of copper were placed in quantity sufficient to give 
the desired amount of copper in the steel. 

The analysis of the steel with and without copper was 
as follows :— 





| 











-- Standard. Al. A2. A3. Aé A5. 

.C. .C. .C. .c. .C. .C. 

Carbon ds00 490 | b:490 | 8.530 baz0 do10 
Manganese | 0.460 0.431 0.460 | 0.431 0.518 0.460 
Silicon | 0.075 0.075 0.084 | 0.075 0.066 0.084 
Sulphur 0.021 0.021 0.030 | 0.030 0.024 0.024 
Phosphorus 0.020 0.020 0,024 0.030 | 0.020 0.023 
Copper 0.028 0.192 i 0.604 | 0.850 1.024 





Attempts were made to obtain the alloy by putting the 
copper into the steel as it ran into the moulds, but the 
admixture was imperfect when copper alone was added, 
although good results were obtained on adding 0.02 per 
cent. of aluminium with the copper, except when the 
latter element exceeded 1 per cent., in which case im- 
perfect mixture was the result. 

In the course of the research no less than 20 tons of 
cuprous steel were manufactured, and a great number 
of analyses of mechanical tests made. To give all the 
results would only be confusing; it has therefore been 
thought desirable to give only the results of Series A to 
E inclusive, which were typical of the work done. These 
were as follows :— 

Series A.—Steel with 0.5 per cent. of carbon, and 
copper varying from 0.2 to 1 per cent. 

Series B.--Steel with 0.72 per cent. of carbon ; copper, 
0.42 per cent.; manganese, 0.46 per cent. 

Series C.—Steel with 0.72 per cent. of carbon ; copper, 
0.27 per cent.; manganese, 0.83 per cent. 

Series D.—Steel with 0.76 per cent. of carbon ; copper, 
0.152 per cent.; manganese, 0.72 per cent. 

Series E.—Steel with 0.78 per cent. of carbon ; copper, 
0.14 per cent.; manganese, 0.518 per cent. 


Series A.—Standard Sample of Stecl with 0.50 per 
Cent. of Carbon. 








_ Standard. Al. A2. A3.| A4. A 5. 

percent. pc. .C. Ce .C. .C. 
Carbon . 0.500 0.490 F490 Biso0 a0 dsi0 
Manganese 0.460 0.431 0.460 0.431 0618 0.460 
Silicon 0.075 0075 | 0.084 0.075 0.066 0.084 
Sulphur .. 0.021 0.021 0.080 0.030 | 0.024 0.024 
Phosphorus 0.020 0.020 0 024 0 030 0070 00623 
Copper .., 0.028 | 0.192 0.420 0.604 | 0.850 1.024 


The whole of these samples were hammered in the 
usual manner to billets, and no special instructions were 
given to the workmen as to there being anything peculiar 
needed as to treatment. 

The opinion of the hammerman was quite positive as 
to the samples Al, A2, A3 being perfectly satisfactory 
under the hammer; that they were not porous, and 


* Paper read before the Iron and Steel Institute. 
Report of research work carried out by the author, to 
— a Carnegie Research Scholarship was awarded in 
+ Journal of the Iron and Steel Institute, 1901, No. I., 
page 89; ENGINEERING, vol. lxxi., page 787. 

* Ibid., No, IL., page 122. 





showed no signs of cracking. Samples A 4 and A 5, he 
said, did not work so well; but he was somewhat inde- 
finite as to the manner in which they failed todo so. As 
a matter of fact, they showed a tendency to crack whilst 
hot, particularly A5; but as they cooled down they 
welded together, and were not to be distinguished from 
the standard. 

In rolling down to rod, every one of the samples went 
down without any difficulty whatever, but the tests of 
the finished rods were very different. The samples A 1, 
A 2, A3 were quite satisfactory in bending, and also in 
eageien, but A 4 and A5 were very hard and very 

rittle. 


These remarks, of course, apply to the rod simply as 
received from the rolls without any annealing or treat- 
ment whatever. 

The rods were then very carefully annealed in the same 
annealing oven, at the same time, and consequently under 
precisely the same conditions, and after cooling during a 
period of twenty-four hours gave the following results :— 




















. cs @s | 13 ites Og 
RF Bee |S eke lf eceee 
— |g,\g 358%) 89 oS e.g ee 
AS ge Sus 5 a6 2.8 Ses ck8 
ao E- Eve. ae Sis se os oF 
5° gE” ZUaa ian Bao peep a 
Al 0.192; 18 4 0.212 #18 4200 53.2 
A2 | 0.422; 18 4 0.216 15.2 3900 = 47.5 
A3 0.604 12 4 0.214 152 4400 547 
Aé 0.850 8 3 0.216 11.6 4450 3=— 54.2 
A5 1.024 4 2 0.216 126 4800 58.4 
Standard | 0.028 12 4 0.212, 18 4020 , 50.9 





In making a comparison on these tests it will at once 
be noticed that the bending test, even up to 0.604 per 
cent. of copper, did not differ from that of the standard, 
whilst the torsion test was, in the case of Al and A2, 
actually 50 per cent. better. No very definite increase was 
apparent until the copper reached 0.604 per cent., whilst 
the elongation was particularly satisfactory. : 

In drawing down the samples, the results shown in 
the table below were obtained. 

It will be noticed that these tests were recorded upon 
untempered steel, and it is of interest to note that the 
actual breaking strain is practically unaltered throughout 
the series. One point of interest, however, is that the 
torsional test gets very much worse in all the samples, 
except A 1, after having undergone two or more draughts. 

Sample A 1, however, is a very noticeable exception, as 
not only are the torsions good throughout, but the bend- 
ing a is positively better than that of the standard 
sample. 








Bends of } Tensile 
— 180 Deg. Over Torsion Seochion Strength. 
Inches a Radius of in 8 In. Pounds. | Tons per 
ncnhes. | 10 Millimetres. — Square Inch. 
Al, 
0.128 8 62 1270 44.1 
0.117 8 52 1080 45.0 
0.106 8 62 1000 50.7 
0.094 8 72 760 40.9 
0.085 10 23 680 53.5 
0.076 12 20 600 59.4 
42. os 
0.128 9 40 1220 42.3 
0.117 7 a 1220 60.8 
0.107 8 13 1120 65.7 
0.092 9 14 880 69 0 
0.082 7 10 780 66.1 
0.073 8 11 670 71.3 
As, 
0,128 7 42 1310 45.5 
0.115 8 47 1180 50.6 
0.104 7 82 930 51.6 
0.094 7 19 900 58.0 
0.080 7 12 720 63.7 
C073 8 10 630 67.0 
A4. 
0.127 8 59 1240 | 436 
0.115 8 60 1130 | 48.5 
0.105 9 63 1000 | 5L.5 
0.092 8 18 } 870 | 58.3 
0.082 7 14 700 69.3 
0.073 | 10 15 610 64.9 
Ad, 
0.128 9 56 1220 | 42.3 
0.115 8 49 200 61.5 
0.106 8 22 1040 52.7 
0.092 8 16 840 56.3 
0.082 9 ll 700 59.3 
0.074 9 7 | 630 65.6 
Standard. 
0.128 | 8 62 | 1280 44.4 
0.115 | 8 63 | 1130 48.5 
0.105 | 9 61 | 1010 52.0 
0.091 | 8 42 890 60.9 
0.083 s 33 730 60.3 
0.074 9 84 640 66.6 


In the tempered samples, after practically the same 
method of drawing, very similar results were recorded, 
as will be noticed from the tests shown below. 

The whole of the samples were drawn to finish at an 
approximate breaking strain of 85 tons to the square inch, 
with the diameter of 0.098 in., after being tempered in 
the 5 B.W.G. 

The similarity of test between Al and the standard is 
again very remarkable, and the steady reduction of 
tension and elongation is noticeable here to a more 
marked extent than in the untempered steel, 


The breaking strain shows a steadily marked increase, 
although not in a ratio bearing any particular relation to 
the amount of copper present. 


. 
| Breaking Elongation | Tensile 

















— Bends. | Strain per Cent. | Strength. 
_ sis ences. | is with 20-In. | Tons per 
- | Pounds. Test-Piece. Square Inch. 

Al | 84 12 1482 2.8 | 87.7 
A2 16 12 1520 26 90.0 
A3 12 6 1580 2.1 93.4 
A4 x. 4 6 1580 1.20 93.4 
Ab 8 4 1620 1.20 95.9 
Standard 32 12 1470 2.8 86.3 


| 


The next series of tests were made with steel contain- 
ing 0.72 per cent. of carbon. As there seemed to be no 
doubt that samples containing more than 0.5 per cent. of 
copper were not at all suitable for wire-drawing with a 
carbon of 0.5 per cent., only two series were tried—one 
with 0.25 per cent. of copper, and another with 0.35 per 
cent. of copper. 

The analyses of these samples were as follow :— 


Series B.—Carbon, 0.720 per Cent. ; Copper, 0.424 per 


Cent. 
Per Cent. 
Carbon site ee 0.720 
Manganese ... Re 0.463 
Silicon bas 0.046 
Sulpbur ne ws 0.035 
Phosphorus ... <n 0.020 
Copper * ob w. ~—- 0, 424 
Serres C.—Carlon, 0.720 per Cent.; Copper, 0,270 
per Cent. 
Per Cent. 
Carbon ae 0.720 
Manganeee ... 0.830 
Silicon 0.034 
Sulphur be 0.025 
Phosphorus ... - - fhe 0.020 
Copper ae oe mm a we 0.270 
Seeing that complete admixture with the steel had 


taken place with the addition of aluminium, as previously 
shown, the writer thought that it would be of interest to 
show by means of these two ee what might occur 
~ | having the copper added to the charge in the first 
place, and worked down with the steel in the furnace. 
The results are as follow:—Under the hammer both 
samples worked extremely well, without any sign of 
cracking, and rolled to 4 B.W.G. very satisfactorily. 
They were then tempered and drawn as here shown :— 

















Elon | Tensile 
Diameter a a, Srouins tion per Strength. 
in Inches. "5 Millimetres. Pounds. — on | eum ch 
a. uare Inch. 
0.205 8 4400 3 59.5 
0.189 6 4000 8 63.6 
0.174 6 8580 8 67.1 
0.160 8 3020 + 67.1 
0.144 9 2870 3 78.6 
0.127 20 24 80.9 
0.115 20 2100 8} 90.1 
0.103 28 1700 34 90.9 
0.092 25 1400 3 93.9 
0.083 32 1160 3 95.9 
0.076 87 1009 3 100.1 
0.067 60 840 3 106 3 
0 058 48 760 3 128.8 
0.051 39 600 2} 180.4 
0.040 48 850 3 125.0 


| 


In this series the wire drew without any breaking up, 
and went down very much further than any previous 
samples had done, without any practical difficulties in 
drawing, and, as will noticed, it actually reached a 
tensile strain of 130.4 tons. Unfortunately, however, 
although the wire held together at an early stage of 
drawing, even at No. 9 W.G. it showed a tendency to 
crack laterally. 

The sample C was treated in exactly the same way, and 
the following tests were recorded :— 


| | 

















Tensile 
Breaking Elongation 
eo in Bends. Strain in (per Cent. on Strengh. 
nches. Pounde 20 In Tons ood 
. Square Inch. 

0.220 6 6180 5 81.3 
0.191 5 6120 34 79.8 
0.172 5 4350 5 83.7 
0.151 19 3820 a 95.2 
0.145 20 3400 5} 91.8 
0.127 2 2850 5 100.3 
0.116 22 2480 if 105.0 
0.104 28 2100 a 110.5 
0.092 28 1840 123.5 
0.082 34 1500 8 127.1 
0.072 37 1200 8 13L.8 


It will be here noticed that in drawing from No. 4 W.G. 
to No. 13, a reduction of nine gau the presence of 
copper caused no interference with the wire test, as the 
elongation on 20 in. was 4 per cent., the torsion 28, and 
the breaking strain 18401]b., or, approximately, 124 tons to 
the inch. 

The wire broke very favourably in the hand, and there 
was no point of noticeable difference between the stan- 
dard quality of 120-ton wire and the sample in question. 

he question arose as to the cause of the very striking 





difference between this and the steel containing 0.42 per 
| cent. of copper. The only othervariable element was the 
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manganese, which was much higher than in the previous 
sample. 
Serres D. 

A farther series of tests was made in which the copper 
was added to the charge in the open-hearth furnace in 
the form of precipitated copper. _ 

The same treatment was applied throughout, exce 
that the copper was reduced to 0.152 per cent. and the 
manganese to 0.72 per cent. 

The analysis of the steel was as follows :— 


Per Cent. 
at J bas Pe 
nese ... I 
Siliown 0.06 
Sulphur ; 0.025 
Phosphorus ... 0.025 
. Copper ais ie es ion 0.152 
This rod, untempered in No. 4 gauge, showed a break- 


ing strain of 5900 lb., or 63.3 tons to the inch. 
The test of the wire in 0.092, drawn in a similar manner 
to those previously described, was as follows :— 


Torsion in 8in. ... dap KY wai 29 
Bends of 180 deg. over a radius of 

5 millimetres ove vr “A 10 
Elongation on 20 in. 4 per cent. 
Breaking strain ... 1860 Ib. 


It was thought at first that the superiority of the steel 
of this series might due to the higher manganese, 
which was 0.72 per cent., instead of the normal amount 
of 0.50 per cent. Another experiment was therefore 
made in which the composition was nearly identical with 
that of the steel in Series D, excepting that the manga- 
nese was reduced to 0.518 per cent. 


Series E, 
The sample yielded the following results :-— 


Per Cent. 
Carbon we 0.78 
Manganese ... 0.518 
Silicon 0.075 
Sulphur Soi 0.020 
Phosphorus ... ua 0.025 
Copper we t 0.140 


and the mechanical tests shown in the table below were 
registered on four billets which had all been tempered 
together, after being rolled into the rod. 

















Ga Breaking Tons per 
in Inches. Torsion. Bends. Strain. . In, 
9.084 34 12 1148 91 
Elongation | Tensile 
Breaking | 
So ot Torsion. | P® — Strain in = = 
20 In. Pounds. | Square Inch. 

0.175 9 4) 4420 82.0 
0.158 18 4 4000 91.1 
0,142 20 3 3460 97.4 
0.128 24 $f 2820 97.8 
0.115 = 3 = — 
0.104 4 . 
0.098 | 81 44 1720 113.1 
0.172 | 12 4 4500 | 86.5 
0.157 } 12 4 3980 91.7 
0.146 | 14 34 3440 91.7 
0.128 21 3 2360 | 99.3 
0.116 | A 8 $060 wae 
0.105 | 3. 
0.0038 =| 28 1700 111.8 
0.173 10 5 4350 82.5 
0.157 12 4 780 87.0 
0.145 16 4 38320 89.7 
0.128 20 4 2780 96.5 
am) S| | Be | oe 
0.002 31 4 1760 110.8 
0.172 8 5 4350 83.6 
0.157 19 34 3820 88.7 
0.145 29 5 3400 91.9 
0.127 22 54 2850 100.3 
0.116 22 4 2480 | 105.0 
0.104 19 4 2100 110.8 
0.092 34 4 1840 123.5 











The whole of these tests are excellent, and indicate wire 
of first-class quality. The hand-testing was extremely 
satisfactory. 

On the same basis the tests were tried up to 0.5 per 
cent. of copper upon carbons of 0.10 up to 0.6 per cent. 

The samples of low carbon welded without the least 
trouble with copper up to 0.5 per cent., and drew per- 
fectly well without any treatment from No. 5 to No. 19 
W.G, whilst a sample with 0.3 per cent. of copper and 
0.6 per cent. of carbon made the following tests :— 

Conclusions. —The results of the research may be sum- 
marised as follows :—_ 

1 auger is very difficult to alloy with steel so as to 
obtain a homogeneous mass containing over 2 per cent. 
even with the addition of aluminium. 

2. Steel alloyed with copper in the pure form with the 
addition of aluminium is not so perfectly mixed as it is 
when it is added to the charge of steel in the furnace, and 
more copper could safely be employed provided it was in 
the metal before it was completely converted into steel. 

3. In steel containing 0.5 per cent. or more of carbon 
itis not of practical value to use more than 0.6 per cent. 


of copper. 

4. The steel with 0.25 per cent. of copper and ee 7 u 
to 0.25 per cent. of copper with high carbon (say, o! 0.70 
percent.) give, with or without a high percentage of man- 
ganese, a gene quality of wire. 

In conclusion, it may be considered as ved that 
copper to the extent of 0.25 per cent. is no disadvantage 


in the manufacture of the best classes of steel wire. 


-| wing-houses at the forward and after ends of the 





LAUNCHES AND TRIAL TRIPS. 


On Thursday, July 5, Messrs. Workman, Clark, and 
Co., Limited, Belfast, launched from their North yard, 
a large steamer named Japan, 465 ft. long, with a gross ton- 
nage of about 6000 tons, and built under Lloyd’s survey for 
their highest class, besides complying with the Board of 

rade requirements for a passenger certificate. Accom- 
modation for first-class passengers has been arranged in 
pa steel houses on the bridge deck, with dining-saloon 
in the forward house ; and for second-class — in 

ge 
space, with mess-rodm at the after end of the same space. 
Arrangements have also been made on the main deck for 
pee hae emigrants. The machinery consists of a set of 
triple-expansion engines, with four steel multitubular 
boilers, all of the latest and most improved types, con- 
structed by Messrs. Workman, Clark, and Co., at their 
Queen’s-road works. 


Messrs. William Doxford and Sons, Limited, Pallion, 
successfully launched, on Friday, the 6th inst., the turret 
steamer Newbiggin, built for the Newcastle Steamship 
Company, Limited (Messrs. J. J. and C. M. Forster, 
managers), Newcastle. The vessel is of their new beamless 
type. During construction the vessel has been under the 
superintendence of Mr. J. Lawther, of South Shields. 
In general proportions the vessel resembles many sister- 
ships recently built at Pallion Yard. The princi 
dimensions are: — Length, 350 ft.; breadth, 50 ft. ; 
moulded depth, 25} ft.; dead-weight capacity, 6700 tons 
on a draught of 21 ft. 8in. The classification is with 
the Bureau Veritas Registry. are 
supplying the engines and boilers. 


Messrs. Doxford 





The ‘< ~ steel screw-steamer —— was launched on 
Friday, the 6th inst., from the Middleton shipyard of 
Messrs. Furness, Withy, and Co., Limited, Hartlepool, 
the owners being the Peareth Steamship Company, 
Limited, Newcastle-on-Tyne (managing owners, Messrs. 
Beckingham and Co.). The vessel takes Lloyd’s 100 A 1 
class, and is over 350 ft. long, and will be fitted out asa 
first-class modern boat. The engines and boilers 
are by Messrs. Richardsons, Westgarth, and Co., Limited, 
Hartlepool, and the cylinders are 24 in., 39 in., and 66 in. 
in diameter, with a 45-in. stroke. Steam will be supplied 
by two single-ended boilers 16 ft. by 10 ft. 9 in. long, 
working at a pressure of 180 Ib. per square inch. 


The new steamer Belgravia, which has been built and 
meuet by Messrs. Workman, Clark, and Co., Limited, 
fast, for the Hamburg-America line, Hamburg, left 
Belfast Harbour on Saturday, the 7th inst., and under- 
went her speed trials in the Belfast Lough. She is 
465 ft. long, with a gross tonnage of over tons, and 
has been designed as a first-c cargo steamer. The 
machinery consists of a set of quadruple-expansion en- 
nes with the latest improvements, and three large steel 
ilers working at a pressure of 215 Ib. per square inch 
under Howden’s system of forced draught. The vessel is 
rigged as a four-masted schooner. She has been built in 
accordance with the Germanischer Lloyd’s rules, and 
fulfils the requirements of the See-Berufsgenossenschaft. 
The construction of the vessel and machinery has been 
carried out under the personal supervision of Mr. Carl 
Van der Smissen and Mr. Hige, the superintendents for 
the Hamburg-America line. 








Boarp oF TRADE REPORT ON THE RAILWAY ACCIDENT AT 
STAFFORD ON Marcu 12.—Lieut.-Colonel Yorke has issued 
to the Board of Trade his report on the accident that 
occurred at Stafford Station, on the London and North 
Western Railway, on March 12 last, to the train leaving 
Euston at midnight for Manchester and Liverpool. It 
will be remembered that the train was approaching 
Stafford (at which station it was to stop) about 3.59 a.m., 
at a speed of from 12 to 20 miles per hour, when a portion 
of it left the rails. The train consisted of a four-wheeled 
coupled bogie nger engine, a six-wheeled tender, and 
15 vehicles. The accident occurred at a single slip diamond 
comeing shout 200 yards south of the station, the dia- 
monds being formed by the intersection of the cross-over 
road leading from the down part to the down platform 
line, with the road Jeading from the down part to the 
down slow line. The slip points form the continuation 
of the down slow line. The vehicles which left the road 
were the seventh, eighth, ninth, and tenth from the 
engine—namely, a con:posite i 42 ft. long, a six- 
wheeled carriage 32 ft. long, and a brake-van and com- 
posite carriage, each 42 ft. long, all except the six-wheeled 

having four-wheeled ies. In Lieut.-Colonel 
Yorke’s opinion, the derailment was not difficult to 
account for, owing to the curve and the angle at which 
the lines cross one another. The gaps in the rails on each 
side of the track were as nearly as possible opposite to 
each other, and the guard-rails were not, and could not 
be, so placed as to guide the wheels and keep them in the 
proper direction. He thinks that, as soon as the leading 
wheels of the bogie of the carriage that was first de- 
railed passed the elbow of the crossing, they entered the 
gap between it and the point of the crossing where no 
se was available to guide the wheels in the proper 
irection, and the wh took the wrong side. This 
would not have been so likely to happen with the six- 
wheeled bogie, as the two leading wheels would be a 
back by the four wheels in the rear of the diamond. e 
crossing being on a curve, as the long coach in front of 
the one first derailed took the curve to the right, its trail- 
ing end would swing to the left, and in so doing would, 
in addition to centrifugal force, tend to make the follow- 
ing coach take the wrong course on the diamond crossing, 
and so cause the disaster, 








CATALOGUES. 
sity Wesba Intoag Mabatiiagesst dereailing ont 
phic Wor! , their ca e of the g ani 
foihing of calaggenente, and of pho phic trade 
work generally. The catalogue contains full particulars, 
ther with illustrations, of different classes of work. 

e have received from Messrs. J. Stone and Co., 
Limited, Deptford, London, S.E., a very handsomely 

t-up volume entitled ‘‘ Unsinkable Ships.” It is pro- 

usely illustrated with reproductions from pera 
and is entirely descriptive of the Stone-Lloyd water-tight 
bulkhead doors, manufactured by Messrs. Stone and Co. 

The importance of carefully-made chains for motor- 
cars, &c., increases every year, and chains have now been 
brought toa great state of perfection. Among the makers 
of such chains the Coventry Chain Company, Limited, 
of Coventry, are well known, and as evidence that this 
firm has devoted much time and thought to the subject 
we have recently received from them their new catalogue 
which contains a description of the chain they produce. 
The firm has also am leaflets on the care and lubrica- 
tion of chains, as well as on what they call the “‘Coven- 
try” chain-bath, by means of which chains may be pro- 
perly lubricated. 

e have received from the Fireproof Company, 
Limited, Waldo House, York Buildings, Adelphi, 
Charing Cross, W.C., a circular describing their dovetail 
corrugated steel damp-course. — 

Messrs. W. T. Dennis and Co., Albert Buildings, 49, 
Queen Victoria-street, E.C., have sent us the sixth edition 
of their price-list of the goods they stock in London. These 
include fencing wire, fencing accessories, wire ropes, &c. 

Some samples of standard Manilla paper have been 
sent us by Messrs. Allen, Strong, and Co., Limited, 
of 17, Bread-street Hill, Upper Thames-street, London, 
E.C. These samples include Standard Manilla paper for 
insulating, of 3 mil. thickness, 5 mil. thickness, and 
10 mil. thickness, and also rag insulating paper and 
papers for the electrical trades generally. _ 

Messrs. Crompton and Co., Limited, Salisbury House, 
London Wall, London, E.6., have sent us their list 
P 26, which describes the electric projectors which they 
make. These projectors run up to 24 in. in diameter, 
and there is a very neat form of field service projector 
with limber described and illustrated. 

We have received from Glover’s Water-Tube Boiler 
Company, Limited, Ingham-street, Hunslet, Leeds, some 
leaflets of the Glover combination boiler. These contain 
a description of the boiler, together with illustrations of 
the same. 

We have received from Messrs. E. G. Cockrell and Co., 
Limited, 22, Parsonage, Manchester, some leaflets of their 
patent drawing-desk, and their adjustable set-square, as 
well as their prices of ferro-prussiate papers and cloths. 

Messrs. W. and T. Avery, Limited, Soho Foundry. 
Birmingham, have sent us two leaflets, one of which 
describes their combined testing-machine for cast iron, 
and the other their impact testing-machine. Now that 
the application of impact tests to specimens of the 
materials used in ce | construction is becoming 

ine of the type manufactured by 
Messrs. Avery and Co. will prove of service. 

A variety of electrical accessories and appliances are 
described in leaflets which we have received from Mr. G, 
Braulik, 217 and 218, Upper Thames-street, London, 
E.G., as well as in this firm’s list E.M. (3), which has also 
come to hand. The articles referred to include elec- 
tricity-meters, measuring-instruments, drilling-machines, 
‘*Flame” arc lamps, arc-lamp carbons, and English-made 
incandescent +. ¢ 

The subject of water-softening, particularly in con- 
nection with steam boilers, has of late years received a 
good deal of attention, and many different appliances are 
used to effect the desired purpose. Among these the 
Bruun Lowener water-softener, which is made by Messrs. 
Lassen and Hijort, 52, Queen Victoria-street, London, 
E.C., has many commendable features. It is described 
and illustrated in a catalogue we have recently received 
from the makers. In this catalogue various types of 
softener are shown. 


fairly general, a machi 








CALIFORNIAN GoLp-Mininc.—California was formerly 
regarded as the t gold-producing region of the world ; 
but the early estimates made with respect to its auriferous 
resources do not appear to have been realised. In the 
fifteen years ending with 1849 inclusive, California pro- 
duced gold to the estimated value of 50,000,000 dols., and 
in the following ten years its annual output ranged 
between 45,000,000 dols. and 65,000,000 dols, In the next 
ten years there was a decided falling off in production, 
the annual range being from 22,000,000 dols. to 40,000,000 
dols. In the next decade the annual range further de- 
clined, being from 15,000,000 dols. to 25,000,000 dols. In 
the following ten years there was a a decline, 
until in 1890 the output had sunk to 12,500,000 dols. In 
the ten years ending with 1904 inclusive, the annual yield 
came out as follows :— 


Year. Yield. Year. Yield. 
Dols. Dols. 
1895 .. 14,929,000 1900 .. 15,816,200 
1896 .. 15,235,000 1901 .. 16,891 ,400 
1897 .. 14,618,300 1902 .. 16,792,100 
1898 .. .. 15,637,900 1903 .. 16,104,500 
1899 .. 15,197,000 1904 .. 18,994,800 


It will be observed that there has been a certain rally 
of late in Californian gold production ; nevertheless, the 
conclusion at which we naturally arrive is that California 
is something of an exhausted gold-field. Its reputation 
ap’ to have passed on to Colorado, which is now 
Wallies gold to the value of about 25,000,000 dols. 
annually. The gold production of South Dakota is also 
not without importance. 
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ELECTRICAL APPARATUS. 


5721. T. Parker, London. Electric Furnaces. 
[2 8.) March 18, 1905.—This invention relates to electric 
crucible furnaces, and has for its cbject to provide simple and 
effective means for heating the crucibles electrically. As is 
customary in such apparatus, a spiral conductor is provided 
within, upon, or around the crucible or furnace, within which 
the current is and a suitable ohmic r ce secured. 
The crucible 1 is mounted or laid within a receptacle 2, formed 
of non-conducting material. Around the inside of the receptacle 
a conductor 3 is embedded in it, a smaller coil 4 being placed in 
circuit under the crucible to evenly heat the same in all parts. 
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The terminals of the conductor are brought out and connected 
to iron rings or other suitable contacts 5 on the outside of the 
receptacle. The tacle 2 is placed within a base 6, which 
has contact rings 7, which correspond and engage with the seat- 
ing rings 5, the rings being so made that a draught is allowed, 
and the weight of the seating and crucible tends to make a better 
contact. The rings 7 are joined up to the outside of the base 
by means of bolts 8, leads 9 being connected to the bolts. The base 
may be provided with a seat 6a to prevent the whole of the weight 
of the crucible and seating falling upon the inclined contact rings. 
A cover 11 is provided which is clear of the crucible and rests 
upon the top of the seating 2, (Accepted April 25, 1906.) 


13,025. W. R. Ri Manchester. Arc-Lamps. 
(2 Figs.] June 23, 1905.— invention relates to electric arc- 
lamps of the type in which the electrodes point in the downward 
direction, and are inclined towards each other, the arc being formed 
between the lowermost extremities of the electrodes. The ordi- 
nary series and shunt coils land 2 are arranged to influence, con- 
jointly through cores 6, a rocking frame composed of arms 3 
pivoted at 4 tothe lamp structure—in this instance, a tubular 
pillar 5—which serves to connect together the top and bottom of 
the lamp. To the said rocking frame are pivoted two rods 8, 9, 


Fig.t, 





















the rod & carrying the electrode feed mechanism, and the rod 9 
the levelling device 11. These rods 8, 9 being on opposite sides 
of the pivot 4 of the rocking frame, the levelling device 11 
caused to move in a direction opposite to that in which the 
feed-clutches 10 travel, so that they either ap; h toward or 
recede from each other. In starting, if the electrodes be in a 
position of rest upon the mee pe ape 11, and capable of 

ablishi: , the series coil be at once energised, caus- 


is | whereby a receiving station can 


inclination one to the other, will te somewhat and extend 
thearc. Subsequently the rocking e will be effected by both 
shunt and series coils 1 and 2, in a well known way, to cause the 
electrodes and regen | device to approach each other. If, in 
starting, the parts are in a position where the electrodes are not 
in contact with the device 11, and unable to establish an arc, the 
shunt-coil 2 will become energised and rock the frame, advancing 
the levelling device 11, and simultaneously feeding the electrodes 
into contact therewith. (Sealed July 5, 1906.) 


16,545. A. D. Jones and the Jandus Arc-Lamp 
and Electric London. Arc- 


Lamps. [2 Figs.) August 15, 1905.—This invention relates 
to the mechanism of enclosed arc-lamps, and has for its object a 
lamp of simple construction and few parts, The lamp co! 

of a crown casting 1, carrying a suspending insulator 2, and 
secured to a ring-shaped spider casting 4. A central boss 5 is 
formed upon the spider casting, suitably bored to receive the main 
body tube 6 of the ~~ 3 An iron solenoid 12 is supported 
upon the main body tube 6 in a manner similar to that described 
in Specification No. 16,603, of 1904, and the oom 18 may 
be suitably arranged by means of the lever 14, with the necessary 
attachment to the armature. The lever 14 has one end slotted 
and works upon the stop 15. The hollow armature 18 is mounted 
upon the brass tube 19. The upper end of this brags tube slides 
upon the lower portion of the main body tube 6 A ring 
upon the bottom of the tube 19 slides within the hollow tube 











20 fixed to or forming part of the base 21 of the lamp. To the 
underside of the base of the lamp is attached a reflector 22 ; this 
reflector has attached to it a cap-casting 24. The cap and reflector 
form a dead air-chamber surrounding the carbon. Within the 
reflector are arran, rings 25, bearing radially upon the carbon 
and supported by the ring 26 concentric with the carbon, forming 
a convenient means of conducting the current to the carbons. 
A clutch 27 of the well-known washer type, which may be con- 
nected by a link to the moving armature, moves within the 
bottom guiding-tube 20 of the armature. The tube 19, cooryias 
the armature, comes to rest upon the top surface of the sai 

washer clutch, thus forming an efficient means of release. The 
upper carbon 29 moves within the hollow armature tube and 
aoe body tube, and any suitable carbon sheath 30 may slide 
within these tubes, serving as a stop to prevent the carbon over- 


6| feeding when a sufficient length has been consumed. (Sealed 


June 28, 1906.) 

16,655. G. Marconi and Marconi’s Wireless Tele- 
graph Company. Limited, London. Wireless Tele- 
grapby. [2 Figs.) August 16, 1905.—The object of this in- 
vention is to provide improved apparatus for use in wireless 
telegraphy, whereby the efficiency of the apparatus can be 
largely increased, first, by limiting the receptivity of the 
receiver to electric influences coming in a certain ed 
direction only ; apd second, by eliminating from the receivers 
the undesired and disturbing effect of atmospheric or other 
electric waves. The invention is based on the discovery that a 
horizontal wire, having a length — to one-half the wave length 
sent out by the transmitter, if laid parallel to the earth, but 
insulated from it, has electric oscillations set up in it only when 
it is placed substantially in a radial direction with respect to the 
transmitting centre, and also is quite unaffected by atmospheric 


Fig.t. ~d__ Fig.2. 





eess) 


electrical disturbances. According to this invention, in place of 
an earth connection and elevated conductor at the receiving end, 
there is employed an insulated or pntionty insulated uctor 
d lying in a horizontal, or substantially horizontal, straight line, 
preferably raised above the surface of the ground or water. The 
said conductor is divided into two parte, ferably at the centre, 
and between the two parts is placed and connected any suitable 
receiver or detector f of electric waves. It is found that such a 
receiver is practically only operated by oscillations produced at 
a station situated in the vertical plane passing through the re- 
ceiving antenna. The high frequency electric wave-transmitter 
that is employed is one consisting of a long horizontal conductor 
@ in the same vertical plane as the receiver, and preferably 
arranged with its generator end the nearer to, and its tail end 
farther from, such receiver, as described in Specification No. 14,788, 
of 1905. (Accepted May 9, 1906.) 


G. Marconi and Marconi’s Wireless Tele- 
14,788. 


graph , Limited, Tel 
grap . [6 July 18, 1905.—The object of this invention 
to provide apparatus whereby direction can be given to the 
oscillations or waves, so enabling one station to to another 
without affecting neighbouring stations located su tially out 
of the vertical plane passing through the two stations, 
in the direction in which 
the transmitter is situated. According to this invention in, 
place of the usual vertical “aerial,” or “antenna,” there is em- 
loyed an insulated or y insulated conductor lying ina 
forizontally or substantially horizontal straight line upon, or at 
a short distance above, the surface of the ground, the end nearer 
to the station, with which it is desired to communicate, being 








est, an arc. 
ing the rocking frame _to be displaced, to lower the device 11, and 
at the same time elevate the electrodes which, due to their 


connected to one side of a spark-gap or oscillation-producer, the 


and | the projectile exploded. 





other side of which is earthed. The is a diagrammatic 
elevation of transmitting and receiving stations at a considerable 
distance » and equipped with horizon 

receiving antennew. The transmitting station 
being the horizontal antenna, which is connected to the e 
at its generator end, a pair of spark-balls b being inserted in the 
earth connection, and these are shown, as usual, connected 
directly to an induction-coil c, but in place of the k-balls an 
inductance may be inserted, or the coil of an oscillation trans- 


ig.1. 
Pik 





ae 


former, 80 as to create in the antenna a electric oscillations b: 
inductive action in the usual manner. In correspondence wit! 
this transmitting station is the receiving station on the right, in 
which d is the horizontal receiving antenna connected to the 
earth e through any oscillation-detecting device f, which may be 
a magnetic detector or coherer, or any other receiving arrange- 
ment used in connection with electric wave telegraphy. The 
antenne a and d are so situated that their tail ends it awa: 
from each other, and their earthed ends are in opposition to roe f 
other. (Accepted May 16, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
898. L. K. Clar Birmingham. Silencers. 
2 Bon June 22, 1905.—This invention relates to exhaust 
silencers for internal-combustion engines provided with two or 
four cylinders, An exhaust silencer constructed in accordance 
with this invention minimises back pressure in the cylinders and. 
prevents exhaust-box explosions t h the misfiring of a 
previous charge in the cylinder. A silencer in 
accordance with this invention has two chambers A and B, of 
which the chamber B is arranged inside the chamber A.. As the 
cylinders of a four-cylinder internal-combustion engine are fired 
in the order 1, 2, 4, 8, the eer 5 from the cylinders 1 and 
4 is connected to the chamber A, 
cylinders 2 and 3 is connected to the chamber B, so that the ex- 
hausts occur alternately in the two chambers. e chamber A is 
provided with a number of tubular outlets 7. The chamber B 
also has tubular outlets 8 in number with the 
tubular outlets from the chamber A, and mounted concentrically 





ree 
| enane 


therein and extending into them. When the cylinder 1 exhausts 
into the chamber A, the p in this chamber rises several 
unds above the atmospheric pressure ; but this pressure relieves 
tself through the annular in the outlet tubes. These 
gases in passing through these annular spaces in the outlet tubes 
set up induced flows of gas in the smaller tubes, thus creating a 
ae vacuum in the chamber B, so that when the cylinder 2 ex- 
usts into the chamber B the flow of spent gas from the cylinder 
is accelerated and assisted by the partial vacuum in the chamber 
B. By the time this cylinder 2 has quite ay er itself the pres- 
sure in the chamber B will have risen above the atmospheric pres- 
sure, and this in discharging into the atmosphere will induce a 
partial vacuum in the chamber A, and so on, the pressure in one 
chamber inducing a partial vacuum in the other chamber alter- 
nately immediately before the exhaust empties itself into the 
chamber in which the partial vacuum has been formed. (Sealed 
July 12, 1906.) 


GUNS AND EXPLOSIVES. 

8408. A. F. Petch, Westminster. Fuses. (2 Figs.) 
April 7, 1906.—This invention has reference to improvements 
in graze and percussion fuses of the kind in which there is 
mounted within the fuse-casing a body that is rotatable about 
the axis of the projectile, but is connected to the fuse-casing 
during handling and transport and until the projectile, and 
therefore the fuse, has attained a certain of rotati by 
bolte which, under the action of centrift force, are moved to 
release the rotatable ney which is then free to rotate relatively 
to the fuse-casing. The improvements have for object to render 
such fuses ——, safe against premature explosion due to 
rough handling or shocks of transport. According to this inven- 
tion the rotatable body 5 is so formed that it cuts off communica- 
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e- | tion, between the detonator 7 and igniting charge until a certain 
and fuse 


amount of relative movement between the body 5 
2 has taken place. Coneveneney. Gases 7 be 
Peat has taken place, che igniting charge ‘will not be ignited end 
ment has taken , the 4 B 

The invention is carried into effect by 
forming a flash-passage 9 h the rotatable body 5 in - 
imity to the detonator 7 carried thereby, and a passage 8 b that 
leads to the igniting charge is formed h a relatively 
stationary 3 of the fuse, these ng so d 
that until the rotatable body 5 is released the fuse ng 2, 
and bes moved sciatively thevete. co tn.te Wengen eoemegne® 
8b into alignment, communication between the detonator and 
igniting charge is cut off. (Accepted May 9, 1906.) 
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HYDRAULIC MACHINERY. 
8317. 5S. J. Ro and G. , Sheffield. 
Figs.) April 19, 1905. —The object of 


binson 
th oo tion is t t i hydrauli speciall 
8 invention is to construct an te ly aday 

for compressing ingots of steel, and which is capable of falfitiog 
all the functions —- of such a press, and is at the same time 
more compact in its arran ent than the ordinary presses. 
Upon a base, which consists of a series of girders A are arranged 
at one end a fixed head B, and at the opposite end a travelling 
head C, there being sufficient room left between them for one or 
a number of ingot moulds or other objects which may be conve- 
niently placed upon roller-lorries, such as P, P, The pressing- 


A 





faces are marked B2 and C2, and soem ove arranged opposite each 
other as shown. The fixed head constitutes the hydraulic 
cylinder, having its open end to the back of the head, and its ram 
D and cross-head E supported on a bracket or extension E?, and 
connected by means of tension-rods F, with the sliding-head O, 
which rests and travels upon a series of rollers G. In connection 
, with the main ram PD is an auxiliary constant-pressure cylinder 
H, the ram I being carried by a three-arm cross-head J attached 
by extensions J2 to the fixed head ; this is for the purpose of re- 
turning the main ram automatically to its normal position, and 
the same time opening the press. (Sealed July 5, 1906.) 


20,305. Sir W. G. Agmetrene, weer, and 
Co., Limi and R, bsg in ‘e e. 
es. (13 Figs.) October 7, 1906.—In rotary 


hydraulic engines used for revolving gun-mountings, it is of 
great importance that the engine should be capable of creeping 
or aot, “az slowly and uniformly when the mounting is 
required aim at a distant and slowly-moving object. To 
attain this end the engine may be provided with six single-act- 
ing cylinders 1 to 6, set equidistantly around a crank A, 
giving it a very uniform turning effort ; and it is also arranged 
to run at a speed of about 400 times that of the mounting, so 
that any variation in the 5) of the engine is pe if at all, 
perceptible on the mounting itself. The valve E employed is of 
the balanced revolving type, and in order to avoid wear and tear 
on the valve surfaces the valve is run at a slower speed than the 
engine, and is supplied with as many sets of pressure and exhaust 








ts as is the inverse ratio of its revolutions to that of the 
engine crank-shaft A. According to this invention, the number 
of sets of ports in the revolving valve is less than the number of 
cylinders. For Cry on there maybe four pairs of # nemg) and 
the gearing between the valve-spiadle and the crank- be in 
this case in the ratio of four to one. The fixed valve face has six 
ports in it, each port being suitably set in communication with 
one or other of the six cylinders in such way that the cylinders 
shall come into action in r order; and these are 
placed at such angles to each other that (the valve revolving at 
one quarter the speed of the crark-shaft) they are vely 
set in communication with one or other of the four pressure 
four exhaust ports of the valve. The engine can be run in either 
direction by changing the two Le ys to the valve-chamber from 
pressure to exhaust and vice versd, by means of a three-ported 
starting-valve of the ordinary type. (Accepted May 9, 1906.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


H. A. Hoy, 


steam-engine and other cylinders, tubes, and the like. In carry- 
ing the invention into effect, in the ofa a a there is 
employed, as , aperforated metallic 1, having a band 
or wend of hay, straw, or other suitable material, and super- 
im thereon a thickness of loam ; but the essential novel 
feature of the invention consists in the use of small chills d, so 
constructed that they can be interlocked with each other, and 
be wound spirally around the Fo aty of the loam-coated 
barrel. These chills d, shown in Fig. 1, are vided with inter- 
locking recesses ¢ and projections / at each end, and are preferably 
rhomboidal in shape and curved to the periphery of the loam- 














coated barrel. The first of such chills is secured by pegging or 
otherwise, the remaining chills, owing to their rhomboidal shape 
and the interlocking means provided, can be secured 
other and wound spirally round the loam-covered cylinder and 
the clothing of chills be completed at one operation. The last 
of the series of chills d is secured to the loam barrel by pegging 
or otherwise. In order that the chills d may be used upon a 
loam-covered barrel of smaller diameter, the part marked d! of 
the chill is curved inwards, so that the edge d? shall not be proud 
when the clothing of the chills is contracted in diameter. (Ac- 
cepted April 19, 1906.) 


PUMPS. 


15,821. C and Co., Limited, and A. E. 
’ n' Pumps. (2 Figs.) 

August 2, 1905.—It is usual and necessary where centrifugal 
pumps are employed for raising water to provide come means of 
exhausting the air from the pump-casing and the length of 
suction-pipe connecting it with the water it has to lift, the dif- 
ference between the atmospheric pressure and that inside the 
ump and suction-pipe causing the water to rise into the pump. 
The nvention consists in interposing in the connection from the 
casing of the centrifugal pump to the receiver of the air-pump a 
device which will permit the passage of air, but automatically 
prevent the passage of water. In carrying out the invention, the 


Y 
GA » 


Z 


N 


TOSS 


N 
U 








ipe from the centrifugal pump casing is led to a casing contain- 
ng a float-valve d controlling an outlet e, from which a pipe is 
connected to the receiver of the Pee The weight of the 
float A and valve d holds the valve off its seat so long as the valve- 
casing contains no water, so that the air-pump is free to exhaust 
the centrifugal! pump-casing and suction- pe. Immediately 
water ascends the suction-pipe, fills the centri —_ pump casing, 
and overflows therefrom into the casing of the float-valve d, the 
latter rises, before the water has reached an inconvenient 
level in the casing, the valve d closes the outlet e¢ to the air- 
pump receiver, and water is thereby prevented from entering 
the latter. (Accepted May 2, 1906.) 


RAILWAYS AND TRAMWAYS. 
10,644. M. Cummins, Manchester. Sanding Gear. 
{11 Figs.) May 22, 1905.—This invention relates to means whereby 


a etic device or a solenoid acting as a valve, or attached 
either directly or indirectly to the sand-valves of the sanding 


Fig.l. 



















































































to each | 2iso 


the braking current is used for actuating the magnet which opens 
the sand-valves. By operating the sand-valves with a magnet 
energised and regulated to release the sand below the wheels by 
the current that causes skidding, the sand is allowed to fail 
on the track, increasing the friction between the wheels and the 
rails, thereby preventing skidding, and allowing the motors which 
are generators to consum 

vehicle until it is brought 


the energy in the moving car or 
to rest or stopped. One or more mag- 
netic appliances m are supported by means of springs attached 
to the truck-frame directly over the rails or over the wheels, and 
these magnetic appliances are connected to the sanding gear n by 
a lever k and rods /, 1, so that when the magnet or magnets is or 
are energised by the current from the motors operating as gene- 
rators they are drawn to the rails or to the wheels, and caused to 
move a sufficient distance out of their original positions by the 
ve or by the retrograde movement of the vehicle to open 
the sand-valves, so that the rails will be sanded in advance of the 
wheels irrespective of the direction in which the car or vehicle 
might be running. (Accepted May 2, 1906.) 


8090. A. P. Zani, Preston. Trolleys. (6 Figs.) 
April 15, 1905.—This invention relates to devices by which 
current is picked up from a live wire, and is especially applicable 
to lines on which a high potential current is used. The object 
of the invention is to provide a current-collecting device which 

be compact and safe in use. The invention consists in 
transferring the current from the pivoted trolley-bar to the fixed 
conductors carried by the car by means of a sector and brush 
contact, which dispense entirely with flexible connections be- 
tween the trolley-bar and car. In the arrangement shown the 
trolley-bow a is supported 7 b carried by a frame- 
work ¢ pivoted in supports fixed to the car. The insulators b 
ws a bridge-piece e in metallic contact with the trolley- 
bow ; this bridge-piece forms the support for the brush or brushes 
J, by which the current from the trolley passes to a metallic 
sector g which is in contact with the leads from the controlling 
devices and motors. The sector g is supported by its arm A on 

















wa 


an insulator k supported on the car, the lead i being formed of an 
insulated conductor screwed ‘into the arm A. The sector g is 
provided at its lower end with a pointed piece of insulating 
material 1, which prevents the formation of an arc by water 
accidentally dripping from the sector to the top of the car, and 
which may have either a smooth surface or a corruga’ surface, 
so as to prevent leakage. The brush / is carried by a cross-piece 
m, and is pressed into contact with the sector by a spiral spring 
surrounding a projecting piece n, and bearing against the piece 
m. The lead i is connected to the metal-sheathed insulated 
conductor leading to the controlling devices, and it will be seen 
that the only parts which are exposed and can be in connection 
with the live wire are the trolley-bow itself and the bridge-piece 
and sector ; all other parts are insulated from the live , and 
are preferably well earthed. The trolley-bow is ——— by 
means of an arm and connecting-rod, and when not in use may 
be supported in a rest. (Sealed Jwne 28, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


21,296. J. N. Paxman and Davey, Paxman, and 
Co., Limi Colchester. Superheaters. [7 Figs.) 
October 19, 1905.—This invention relates to superheaters of the 





type consisting of a series of headers ted to one ther by 
a series of | or bent tubes, and it consists of an improved 
construction of header, the object being to enable the headers to 


together so as to occupy less vertical than is 
ble with the headers as at nt mete.’ The im- 
proved headers A, A! are rectangular in cross-section, and have a 
































set-off or enlargement a at one end, into which is fixed a flanged 
tube a!, the set-off being such as will permit the tube a! to have 
an area not less than that of the header, and so cause no restric- 
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gear on can be operated for the pur, of 


tramway carriages, 
sanding the rails at and from either end of the vehicle by the 


ers. | motor-man using either the front or the rear controller when 





945. Hoy, Manchester. Casting 
{9 Fige.} January 13, 1906.—This invention has reference to 
means for hardening and toughening the interior surfaces of 





applying the rheostatic electric or magnetic brakes while the car or 
vehicle is running either forward or backward. For this purpose, | 





tion to the passage of steam. By using these headers in pairs 
with the set-off a and tube a! arranged right and left-handed, 
together so as to occupy the least possible 
space. superheater, the adjacent 
pairs of headers are connected together by a series of looped or 
otherwise suitably shaped tubes B. (Accepted May 9, 1906.) 
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LITERATURE. 


Badie Activty. By E. Roruerrorp, D.Sc., F.R.S 
F.R. 





amgee—airen off three sets of rays, known as a, 8, | author remarks :—“* This is very nearly the atomic 
and y rays. Further examination has shown that weight of lead (206.5). I have for some time con- 
the a rays consist of material particles, each about | sidered it probable that lead is the end, or final 
twice the size of the hydrogen atom, carrying a | product, of 


radium. The same su tion has 


S.C., Macdonald f f Physics, McGill | PSitive charge of electricity, and moving with a recently been made by Boltwood. is point of 
University, Mentrenk pon FR,  Cambridne. velocity about one-tenth that of light ; the 8 rays| view is supported by the fact that lead is always 


University Press. [Price 12s. 6d. net. ] 


THERE are few, if any, branches of science whose 


closely resemble the cathode rays, and consist of | found in small quantity in all uranium minerals, 
material particles of about yh th of the size of the|and that the relative proportions of lead and 


history is more remarkable and more interesting | hydrogen atom, carrying a negative charge of|helium in the radio-active minerals are about the 
than is that which deals with radio-activity. The electricity, and moving with a velocity about one-| same as would be expected if lead and helium were 


whole story is compassed within a period of ten | half that of light. The y rays at present appear to! both decomposition products of radium. 


es, a «@ 


years, yet in that short time so much has been | be of the same nature as the X-rays—that is, they | This cannot be considered at present more than a 
accomplished that a world of new ideas has been | are more truly rays, and consist of electromagnetic speculation, but the facts as they stand are very 
opened up to us, and many of our old ideas, which pulses set up by the sudden starting of the 8| suggestive.” 


but recently seemed firmly fixed and permanent, 


particles or electrons. They are much more pene- 
have been rudely shaken, and in some cases aban- trating than a or 8 rays. 
doned altogether. The literature containing the 
accounts of the practical and theoretical investiga- 


ven if we regard this as but a speculation, the 
fact that it should be made in a serious scientific 


The connection between all three classes becomes work, written by a prominent investigator in 
more apparent at a later stage, when the author | molecular physics, shows how far we have travelled 


tions made in different countries on this subject is| discusses the physical phenomena accompanying | in the last few years. It may well be that, in the 
already sufficient to stock a library of good size; |radio-activity. This discussion is based on the light of further knowledge, to be obtained here- 
and even to give a brief summary of the results| author's “* disintegration theory,” which is of great after, many of these new ideas and speculations 


obtained, and an outline of the theories and specu- 


lations following upon these results, requires in 


this work by Professor Rutherford a volume of 


close on 600 pages. 


interest. It is shown that radium, thorium, and | will have to be modified and re-formed ; but this 
other radio-active bodies give off an ‘‘ emanation ” | modern work—which, curiously enough, is due not 
which is itself radio-active, and that this emanation |to the chemists but to physicists, engaged in 
may be condensed into a solid deposit on surround- investigating the nature of electricity and its 


The great attraction which the subject has had|ing bodies, making them in turn radio-active by|relation to matter—has proved most fertile in 


for investigators is not surprising when one con- 
siders the nature of the phenomenon of radio- 
activity, and comes thereby to see its important 


men of science—the question of the nature of 
matter itself. In the earlier days of chemistry, 
when much less was known of the elements and 
their properties than we know now, the alchemist 
endeavoured with unceasing vigilance to show that 
there was such a thing as transmutation of the 
elements, and his aim and hope were to transform 
the commoner elements into the noble metal— 
gold. In later days, the alchemist and his views 
of matter were discountenanced; and although in 
recent times we might be disinclined to believe in 
the finality of the somewhat arbitrary number of 
simple elements given in our chemistry books, yet 
there seemed absolutely no prospect of our obtain- 
ing evidence which would lead us back to the old 
idea of the possibility of transmutation of one 
element into another. To-day, however, students 
of radio-activity are already familiar with this idea, 
and this fact alone is sufficient to make the subject 
of very wide interest. It is gratifying to find that 
so much of the most valuable work on the subject 
has been done by our own countrymen, of whom 
the chief is Professor J. J. Thomson, of Cambridge. 
His is the most prominent name in the story, and 
his skilful experimental work, coupled with his 
bold and ingenious speculations in theory, many of 
which are supported by the results of admirable 
mathematical analyses, make him deservedly the 
leader in this school. He has drawn around him 
many able young men—mostly picked men from 
other universities—who have been inspired by his 
enthusiasm, and have in turn done excellent work 
in the same line. Cambridge, therefore, has 
become the training-ground from which workers 
are sent out each year to fill important posts else- 
where. Professor Rutherford, whose book is now 
under notice, was one of the small band of students 
around Professor Thomson at the time when this 
new field of investigation was discovered, and he 
has carried on in Montreal with distinguished 
success the work begun under his late chief, to 
whom he dedicates this book as a “tribute of 
respect and admiration.” 

It is not necessary for us here to follow the 
author through the story of the discovery of the 
phenomenon of radio-activity, the investigations of 
Becquerel on uranium rays, and the subsequent 
discovery by Madame Curie, by a most admirable 
chemical analysis, of the new bodies which she has 
called ‘‘radium” and “polonium.” These dis- 
coveries are all-important as events in the history 
of physical and chemical science, but they have 
been frequently described in recent years, and it 
is, therefore, perhaps preferable that we should 
here pass them over, and summarise the later con- 
sequences which have resulted from them. Pro- 
fessor Rutherford describes the different methods 
of investigation which have been pursued in 


excitation. This excited radio-activity dies away, 
and the deposits undergo further change. Now, 


remainder constitutes an atom of the emanation. 


deposit, which in its first form is called Radium A. 
Further changes, however, occur, and there is 4 
sequence of six products, known as radium A, B, 
C, D, E, and F. The first three are products of 
rapid change, while in the later three change is 
slow. Radium B is rayless, but C gives off an a 
particle, a 8 particle, and y rays. D, again, is 
rayless, while E gives off a 8 particle and rays, 
and F gives off an a particle. Still further c anges 
beyond F are probable, but are not yet determined. 
The fact that, where negative 8 particles are given 
off, y rays are also found, is important, as tending 
to confirm the suggested origin of the y rays, stated 
above. The most important fact, however, to be 
noted is that in these changes the successive pro- 
ducts are different bodies from those from which 
they are derived, and it is this fact which leads to 
the idea that we have here under observation a 
spontaneous disintegration and transmutation. As 
Professor Rutherford says: ‘‘There can be no 
doubt that in the radio-elements we are witnessing 
the spontaneous transformation of matter, and that 
the different products which arise mark the stages 
or halting-places in the process of transformation, 
where the atoms are able to exist for a short time 
before again breaking up into new systems.” 
The actual rate of change of radium is such that 
‘**in each grain of radium about half a milligram 
breaks up per year. The average life of radium is 
about 1800 years, and half of the radium is trans- 
formed in about 1300 years.” Even, therefore, if 
we suppose that originally the earth consisted 
wholly of radium, the time required for the radium 
to Pome ga entirely is short compared with the 
probable age of the earth, and we are thus led to 
the conclusion that radium is by some means being 
continually produced in the earth. The author 
suggests, for reasons which make the suggestion 
at least probable, that radium may be a disintegra- 
tion product of one of the radio-active elements in 
pitchblende, and more especially of uranium. 

A similar and equally interesting line of thought 
is suggested by the fact that the gas helium has 
been discovered to be given off by radio-active 
bodies. This is accounted for on the disin tion 
theory by the suggestion that the a particles are 
projected helium atoms, and, if this ES the case, 
the atoms of the radio-elements must be regarded 
as compounds of some known or unknown sub- 
stance with helium. The atomic weight of helium 
is 4; that of uranium is 238.5; and that of radium, 
225. If, then, uranium is a compound of helium, 


results, and has added enormously to our know- 
ledge of the structure of matter itself. We have 


on the disintegration theory, these facts are | not space to consider all the branches of the 
bearing upon a question which has at all times accounted for as follows:—The radium atom, 


formed an attractive theme for speculation among | becoming unstable, shoots off an a particle, and the Rutherford, but sufficient has been sai 


subject of radio-activity dealt with by Professor 
a to outline 
the general scheme of his book, and to draw 


This atom is itself unstable, and, in turn, gives off attention to the great mass of information con- 
an a particle, and what is left behind is the active | tained in its pages. As this is a second edition, it 


may seem unnecessary to deal with it at length ; 
but, although only a year elapsed between the 
appearance of the first and second editions, the 
work done in that year added so much to what 
was known before that the book had to be largely 
re-written, while much new matter was at the 
same time added. In its present form it is prac- 
tically a new book, and one which should be 
studied by every student of what used to be called 
“natural philosophy.” It is published by the 
Cambridge University Press, and that is a guarantee 
of excellent workmanship in the preparation of the 
volume. Where so many diagrams of apparatus 
have to be given, and curves reproduced, the task 
of the publisher is not easy ; but in this case it 
would & difficult to find anything to criticise, as 
text and illustrations are throughout excellent. 





Engineers’ Turning: In Principle and Practice. A 
Hand-Book for Working Engineers, Technical Students, 
and Amateurs. By JosepH Horner, A.M.I. Mech. E. 
London: Crosby Lockwood and Son, 7, Stationers’ 
Hall-court, E.C. [Price 9s. net. | 

THe author's object in preparing the book now 
under notice has been to fill a want in the 
literature dealing with the lathe, for, according to 
him, there is no comprehensive work treating of 
the present-day scope of turning in large shops : all 
books on the subject approaching it from the stand- 
point of the amateur or the jobbing or all-round 
workman ; and, as Mr. Horner points out, such books 
are valueless to those who wish to gain a know- 
ledge of modern turnery practice. Undoubtedly, 
of late years the art of turnery has greatly ad- 
vanced, not only in respect of the greater weight of 
metal taken off with the help of hi h-speed tool- 
steels, but as regards the use of special attachments, 
jigs, and boring-heads, to enable repetition work 
to be carried out more expeditiously and accurately. 
A book dealing with such points must therefore 
be welcome. In the one under review, the matter 
of boring-heads and special attachments is treated 
fully and in sufficient detail, but the information 
about jigs and tool-steels is, perhaps, somewhat 
meagre. The illustrations are numerous ; there are 
448 figures in the text, most of which are very clear. 
The book is divided into six sections, and also 
into eighteen chapters. Chapter I. gives a general 
description of the lathe, and of the principles 
which underlie its construction generally, and also 
that of its parts. Chapter II. deals with the 
forms and functions of tools, giving particulars 


and radium a disintegration product of uranium, at concerning the various — that are currently 
least three helium atoms, or a particles, must be | used, the cutting angles, an 
expelled from uranium to reduce its atomic weight | portion of the subject is continued in alater chapter 


the clearances. This 


analysing the nature of the radiations given off by | to that of radium. In the successive changes of | dealing with tool-holders, in which the author 


radio-active bodies, and it may be remarked that it | radium which have been observed—i.e., from 


describes and illustrates every tool-holder of any 


would be difficult to find neater and more beautiful | radium to the stage beyond radium F—five a par- | merit. 


experiments than some of those here described. | ticles are expelled. This would reduce the atomic 
The results of these investigations show that weight of — 


Section 2 deals with turning between centres, 
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numerous examples of turning between centres are 
given, and in the following chapter various kinds 
of ‘**steadies”” are described. The somewhat diffi- 
cult work of lining-out for centres in such cases as 
connecting-rods, valve-rods, crankshafts of various 
kinds, is explained in Chapter VII. by means of 
examples, and one of them is a three-throw crank- 
shaft. The difficulties in obtaining accurate work 
which are experienced in such a case, owing to the 
spring of the shaft, are explained, and the various 
artifices that are resorted to to get over these difli- 
culties are described clearly. This section con- 
cludes with a short chapter on mandrel work, and 
one or two practical examples are given. 

Section 3 deals with work supported at one end, 
and begins with a description of face-plate turning, 
followed by a chapter on angle-plate turning; while 
the section concludes with a description of various 
chucks, the best-known kinds being described and 
illustrated. 

Drilling and boring and internal work generally 
are considered in Section 4. The remarks about 
taper-boring are particularly interesting, and. the 
difference between taper-turning and taper-boring 
is clearly explained. 

Screw-cutting is explained in a sufficiently ex- 
haustive manner in Chapter XIV. A method of 
turning metric screws, when only an English lead 
screw is available, by means of an extra wheel of 
63 teeth (or else a wheel of 127 teeth), is given ; 
and it is shown that with the former wheel there is 
an error of yo55 in. on the length of 1 metre. 
The Rivett- Dock disc-cutter, for producing V- 
shaped screw-threads by a number of successive 
cuts taken by suitably-formed cutting teeth, is 
illustrated and déscribed. The chapter concludes 
with a few remarks comparing the various standard 
screw-threads in use in other countries, such 
as Sellers’, the De Lisle system, and others. 
Chapter XV. consists of several examples of turret 
work, and forms an important portion of the book. 
For instance, the machining of a Hotchkiss per- 
cussion fuse-base in a turret-lathe is described in 
considerable detail, and there are further examples, 
such as sleeves for cotton-machine spindles, the 
crank-pin for a reaping-machine, and armour-pierc- 
ing shells, 

In Chapter XVI. various methods of making 
accurate measurements by means of callipers and 
gvuges are dealt with, while the last chapter in 
the book contains some particulars of high-speed 
tool-steels, extracts from some of the recent publi- 
cations in this subject being given; principally, 
however, the remarks are based on the experi- 
ments made at the Manchester Municipal School 
of Technology. Mr. Horner states in his preface 
that in his book ‘‘ preference has been given to the 
practice of turning rather than to lathe design ;” 
but in’ view of the important influence which the 
use of high-speed tool-steels has exercised on the 
design and proportions of the machine-tools in 
which it is employed, we should have welcomed 
some expressions of opinion from the author on 
these points. Perhaps, however, Mr. Horner may 
see his way to deal with these matters in a separate 
book. Meanwhile, mechanical engineers have to 
thank him for a very useful and valuable addition 
to their libraries. 
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THE TURBINE STEAMERS FOR THE 

FISHGUARD AND ROSSLARE SERVICE. 

Tue new steamship service between Fishguard, on 
the Pembroke Coast, and Rosslare, on the East Coast 
of Ireland, will shortly be inaugurated, and thus 
there will be realised a scheme long spoken of, and now 
carried out by a board composed of members from the 
directorates of the Great Western Railway of England 
and the Great Southern Railway of Ireland, which 
jointly own what is known as the Fishguard and Ross- 
lare Railways and Harbour Company. For this new 
service the company have not only built three high- 
speed turbine steamers, but have constructed new 
harbours. Rosslare formerly had only a small pier, 
which was quite inadequate for the company’s require- 
ments, while the site at Fishguard was a mass of 
precipitous rocks, varying in height from 100 ft. to 
200 ft. The harbour improvements were commenced 
a few years ago, and at Rosslare there is now a 

ier 1500 ft. long, and at Fishguard a splendid har- 
our, the natural advantages of the site having been 
augmented by a massive breakwater, some 2000 ft. 
long, for the efficient protection of the new quay.* 
The construction of this breakwater was a big under- 
taking, and about 1,500,000 tons of rock, obtained 
from the blasting away of the rocks already mentioned, 
were used in its formation; it is 300 ft. broad at 
foundation, 70 ft. at the top, which is about 20 ft. 
above high water level ; a lighthouse has been erected 
at the outer end. The trains will run alongside a 
covered platform, at the piers at each harbour, and 
passengers will be able to change directly from the 
trains to the steamers. Lvery facility for the comfort 
of passengers and for the quick delivery of goods has 
been adopted, to make the new route as popular and 
comfortable as possible. The Rosslare Railway and 
Harbour was opened last Saturday by the Lord Lieu- 
tenant of Ireland. 

As the harbour works were nearing completion the 
directors turned their attention to their requirements 
regarding the steamers, and under the guidance of 
Mr. C. T. Ramsay, M.I.N.A., the well-known con- 
sulting naval architect and engineer, Liverpool, they 
decided to build three fast turbine steamers. The new 
route is the most direct between London and the South 
of Ireland, and by placing vessels on the service with a 
speed of 224 knots, in combination with fast non-stop 
trains on both sides of the channel, the run between 
the Metropolis and Queenstown will be shorter by 
three hours than the fastest journey on existing routes. 
The vessels are handsomely fitted and most completely 
equipped, and are sure to become immensely popular 
with travellers and tourists to the south and south- 
west of Ireland; while the speed, combined with the 
complete absence of vibration, ought to dispel the 
terrors of a cross-Channel voyage for those to whom 
the mere mention of sea means mal-de-mer. 

The vessels St. David and St. Patrick- the two 
built by Messrs. John Brown and Co., Limited—are 
triple-screw turbine steamers, and are of the following 
dimensions :-—Length between perpendiculars, 350 ft. ; 
breadth of beam, 41 ft. ; seoth exalted to the main 
deck, 17 ft. 8 in., and to the shelter-deck, 25 ft. 11 in. 
Mild steel was used in the construction, and great 
attention was given to the strength of the scantlings, 
which are much above the average for vessels of this 
type, and are of Lloyd’s highest class. The steamers 
also fulfil the requirements of the Board of Trade as 
passenger steamers, and are sub-divided by nine water- 
tight bulkheads, as shown on the longitudinal section 
reproduced on the two-page plate, Fig. 3. 

The propelling machinery, consisting of three sets 
of turbines of the Parsons type, manufactured by 
Messrs. John Brown and Co., is one of the prominent 
features of the ships, and the drawings reproduced on 
our two-page oo (Figs. 3, 7, 8) show clearly the 
arrangement of the engine-room, while on Plate VII. 
(Fig. 2) there is a view of the engine-room, looking 
across the starting platform toward the port side. 
The high-pressure turbine is seen, and one of the 
low-pressure turbines, with its immense exhaust cast- 
ing, in mid-distance. The electric light vertical en- 
gines are seen on the port side, and to the right of 
the view are the valver, gauges, &c. 


* See ENGINEERING, vol. Ixxx , page 178. 








Special attention may be directed to the reduction 
in the height of the engine-room (Fig. 3), and the con- 
sequent increase in area on the main deck (Fig. 6) 
for the accommodation of passengers. As is shown in 
plan (Figs. 7 and 8), the high-pressure turbine is on 
the centre shaft, and one combined low-pressure and 
astern turbine on each of the wing-shafts. The pro- 
peller shafting is of steel, turned all over, and 
supported by plummer-blocks, two of these being 
fitted to each length of shafting. The propellers are 
of the solid type, and are of manganese-bronze, polished 
all over, so as to reduce friction to a minimum. 

The condensers are placed alongside the after ends 
of the low-pressure turbines, ant are built of steel 

lates with brass ends and doors, the cooling surfaces 

ing composed of solid-drawn brass tubes. Each con- 
denser is connected to one of the low-pressure turbines 
by a large rectangular steel eduction-pipe (Fig. 2). The 
cooling water is supplied to the condensers by two large 
centrifugal circulating pumps, arranged so that either 
pump may supply either or both condensers. The 
vacuum system includes two wet and twodry air pumps 
of Messrs. G. and J. Weir’s manufacture, and these, to- 
gether with the circulating pumps, have been designed 
to ensure the easy maintenance of the high vacuum 
neceszary for the economical working of the turbines. 
There are two wet-air pumps of the twin type ; these 
are shown on Fig. 8 at the after end of the engine- 
room ; one is on each side of the centre line of shaft- 
ing. The dry air pumps are fitted on the top of the 
cylinders of the circulating-pump engines, and are 
driven by a prolongation of the piston-rods. 

Pumps are also supplied for the forced lubrication of 
the bearings, and for water service purposes. There is a 
full complement of pumps for the bilge, sanitary and 
fresh water service of the ship. One hot-well pump 
aud two main and one auxiliary feed pumps are fitted 
in the forward end of the engine-room, together with 
a feed-heater of the surface type and a feed-water 
filter. At the top of each of the engine-hatches an 
electrically-driven ventilating-fan is placed, with trunks 
led down to the starting-platform and to the after end 
of engine-room, thus ensuring a cool and comfortable 
temperature under all conditions. The engines and 
ee for the lighting of the ship, and the supply 
of power to the various motor-driven auxiliaries, are 
placed ac the forward end of the engine-room—one at 
each side of the starting-platform. ‘fo these we shall 
refer later in dealing with the passenger arrangements. 

There are eight boilers, of the single-ended return- 
tube type, suitable for a working pressure of 185 lb. 
ae square inch. They are divided equally in two 

iler-rooms, with a common stokehold to each four 
boilers (Figs. 7 and 8). There are two funnels, ellip- 
tical in section, and of a height of 75 ft. above the level 
of the fire-bars. The boilers are worked under How- 
den’s system of forced draught, and the air is supplied 
by four motor-driven fans, placed in a special fan- 
room amidships (Fig. 6), the air being delivered to the 
various boilers through rectangular steel trunks (Fig. 8). 
An electrical ash-hoist and a See’s ash-ejector are fitted 
—— boiler-room for the noiseless removal of the 
ashes. 

The trial of the St. David was successfully carried 
out on June 15. It was arranged so as to fairly repre- 
sent the usual conditions of service, and as the dis- 
tance from Fishguard to Rosslare is about 54 nautical 
miles, the trial consisted of four runs between the 
Cloch and Cumbrae Lights, on the Firth of Clyde. 
The vessel attained as of exactly 23 knots, the 
engines and boilérs working satisfactorily. 

he sister vessel St. Patrick carried out a similar 
trial on the 5th inst., with almost identical results, a 
speed of 23.1 knots having been obtained under very 
easy steaming conditions. 

On the trials, as well as generally throughout the 
building of the two vessels, the Great Western Rail- 
way Company were represented by Mr. J. Dunster, 
the marine and dock superintendent, under whose 
care the vessels will now be placed. 

The vessels, as shown by the view of the St. Patrick 
on trial on Plate VIL. (Fig. 1), present a very smart 
appearance, being rigged as fore and aft schooners, 
with two pole masts fitted with the necessary derricks 
for the quick working of cargo; while the two large 
oval funnels give them the look of first-class ocean 
liners in miniature. 

The several decks, named, respectively, boat and 
forecastle, shelter, main, and lower, are arranged in a 
most careful manner. 

On the boat-deck (Fig. 4), which extends for about 
170 ft. amidships, is situated the captain’s room and 
chart-house, with flying bridge above ; six of the life- 
boats are stowed on this deck, while the remaining 
area forms a promenade for first-class passengers. 
There are in all seven lifeboats and one dinghy; the 
davits of six of the lifeboats are of Welin’s patent 
types already illustrated in ENGINEERING. 

he shelter-deck (Fig. 5) forms a magnificent pro- 
menade for the first and third-class engers, as 
shown in the engraving on Plate VIII. (Fig. 9). Alarge 
house is constructed on this deck, containing special 





state-rooms and public rooms for first-class passengers. 
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The midship and forward portions of the main deck 
(Fig. 6) are entirely utilised for first-class rooms and 
dining-saloon; the after part is arranged for the 
third-class passengers. 

On the lower deck forward (Fig. 7) there is addi- 
tional first-class accommodation, and aft there is a 
sleeping-room for the third-class voyagers. Cargo 
spaces are arranged forward and aft, while in the 
extreme ends are the necessary rooms for the crew. 
The firemen are also berthed on this deck. 

The main entrance to the first-class accommodation 
is on the shelter-deck ; the general design and panelling 
is of polished teak, and the floor is laid with locked 
rubber tiling. In the centre is an easy stairway lead- 
ing up to the promenade space on the boat-deck, and 
down to the accommodation on the main deck. 

Owing to the shortness of the voyage, it was 
deemed advisable to make the public rooms as large 
and attractive as possible. Forward of the main en- 
trance, as shown in Fig. 5, is the drawing-room, and 
aft is the smoking-room. 

The illustration of the drawing-room on Plate VIII. 
(Fig. 11) suggests the large proportions ; the room is 
about 50 {t. long by 21 ft. broad, with a height of 9 ft. 
The decoration is worked out in West India satinwood 
panels and framing, with inlaid bordering, and the 
ceiling is finished in panels of lincrusta, handsomely 
painted and decorated. In the centre of the room over 
the dining-saloon is an oval well, which is surrounded 
by a balustrade of dark mahogany, and overhead is a 
large dome decorated in white and gold, and finished 
in coloured glass of rich design. At the forward end 
of the room there is fitted a large electric heater 
enclosed in a brass grille of ornamental design, with a 
large mirror overit. The furniture is of dark mahogany, 
and the sofas and seats, which are formed into bays 
and cosy corners, are upholstered in frieze velvet of a 
green shade, with spring bottoms. The windows are 
hung with rich silk tapestry curtains. The floor, which 
is of wood parquetry, is laid with Wilton carpet and 
runners. 

The smoking-room is illustrated by Fig. 12. Here 
the panelling is in oak, with fumed-oak framing, and 
the furniture is of polished fumed oak. Settees are 
placed along both sides; in the centre the seats are 
formed into alcoves. Small tables and chairs are also 
placed about the room, and the gage of the apart- 
ment gives one the idea of a café in a first-class hotel, 
rather than a room on board ship. There isa large 
skylight, with two electric fans. At the forward end 
a magnificent panel in mosaic of the patron saint, after 
whom the vessel is named, is a prominent feature of 
the room. The floor is of wood parquetry, and is laid 
with Brussels carpet and runners. The indispensable 
bar is at the after end. z 

The dining-saloon is on the main deck forward. 
This saloon, which is illustrated in Fig. 10, is 40 ft. 
long, and occupies the full breadth of the vessel 
(Fig. 6). Dining accommodation is provided for 90 
passengers arranged at a number of small tables. The 
decoration is in Hungarian ash and satinwood. The 
beams overhead are encased in wood mouldings, painted 
with white enamel and gilding, and the panels between 
are of lincrusta, decorated in a manner to harmonise 
with the remainder of the room; an open well for 
providing light and air leads through the drawing- 
room to the dome over, mention of which has already 
beenmade. The saloon is also lighted and ventilated 
by large rectangular side lights, with silk damask 
curtains. A screen of ornamental design is placed at 
the fore end. It is of mahogany, with upper panels of 
clear plate glass, which are fitted with highly polished, 
ornamental, brass grills. Ample elbow room has been 
provided for each diner, a feature not too often 
observed by those responsible for the passengers’ 
comforts. Sofa seats, richly upholstered in frieze 
velvet, are placed round the sides of the saloon, and 
are so arranged that they can be used as sleeping- 
berths when the number of passengers exceeds the 
state-room accommodation. Servies is from a large 
pantry in close proximity. 

The sleeping accommodation for first-class pas- 
sengers has been carefully considered. There are in 
ail forty-seven state-rooms, situated on the shelter, 
main, and lowerdecks. These are two-berth and four- 
berth rooms, and provide accommodation for 150 pas- 
sengers. The total number of sleeping-berths fitted 
for first-class passengers is 210, including those in the 
dining-saloon and ladies’ rooms. Some of the state- 
rooms are arranged on the tandem system, by which 
means each room is provided with natural light and 
ventilation. The finish of the rooms is similar to that 
in first-class liners. 

The ladies’ retiring-room is situated on the main 
deck adjacent to the dining-saloon and convenient to 
the main stairway, and on the lower deck there are 
two large rooms for ladies and children, arranged with 
sleeping berths and lavatories. 1 

The third-class accommodation is placed at the aft 
end of the vessel, and is divided into dining-saloons, 
ladies’ room, and sleeping apartment, with extensive 
promenade space on the shelter-deck. The dining- 
saloons, two in number; one being for ladies, are 








situated on the main deck, occupying the full width of 
the vessel and providing dining space for fifty-eight 
passengers. Forward of the saloon on the starboard 
side is the ladies’ room, fitted with sofa berths and 
tables, finished generally in the same style as the general 
saloons, and providing sleeping - berths for eight 
persons. The ladies’ lavatory is entered from this 
room. 

The sleeping apartment on the lower deck is a com- 
modious room fitted with berths for twenty-eight pas- 
sengers, the upper berths being so arranged that they 
fold down and form the backs of the sofas in the day 
time. 

The captain’s room is situated at the fore end of the 
boat-deck, the navigating bridge being immediately 
over, and the chart-house adjoining. The officers’ rooms 
are arranged in a house placed on the shelter-deck, and 
consist of chief officers’ room, second and third officers’ 
room, and purser’s room. Next to the purser’s room 
there is a specie room, in which valuables can be carried. 
It is substantially built, of steel, with a strong door 
fitted with patent locks. The engineers are berthed in| 
rooms on the main deck convenient to the engine- 
room ; there are threerooms—one for the chiefengineer, 
one for the second, and one for the third and fourth 
engineers. A mess-room is also provided. There is 
also a bath-room. .The chief steward’s room is situated 
on the main deck, adjacent to the dining-saloon and 
central with the accommodation. The stewardesses’- 
room is also on the main deck, and is fitted with 
electric-bell and indicators from each of the ladies’ 
and children’s rooms. The stewards are berthed in 
rooms on the main deck, both forward and aft.’ The 
firemen are accommodated in a large room at the aft 
end of the lower deck ; it is fitted with berths, lockers, 
table, and. seats... Owing to the position of the 
room the firemen can get to the boiler-rooms with- 
out coming on deck, a passage being arranged from 
their quarters throvgh the shaft-tunnels and engine- 
room direct to the boiler-rooms. The seamen are 
placed on the lower deck forward, and the petty 
officers in rooms on the main and shelter-decks, with 
wash-place and lavatory in the forecastle. 

Besides the natural means of ventilation, the well- 
known thermo-tank system has been adopted through- 
out the vessel. There are six thermo-tanks fitted, by 
which means the air in each compartment is changed 
at least five times per hour, and it is not only warmed 
to the requisite degree, but is also humidified, so that 
none of the bad effects of over-drying can be felt. 

Quite a new feature in this class of vessel is the 
fitting of a refrigerated hold. As a large portion of 
the goods carried from Ireland is of a perishable 
nature, this innovation is sure to meet with general 
approval. The hold is cooled by the carbonic anhy- 
dride system, the refrigerating machinery being sup- 

lied by the Liverpool Refrigeration Company, 
imited. 

To enable the loading and discharging of the cargo 
to be carried out as speedily as possible, electric 
winches have been fitted both forward and aft, which 
are capable of lifting 1 ton at a speed of 60 ft. per 
minute. 

For electric light and power there are two sets of 
engines and dynamos, together capable of developing 
150 kilowatts. The engines are of the self-lubricating 
high-speed condensing type, made by Messrs. Belliss 
and Morcom; the dynamos are six-pole compound 
wound, of which Messrs. Laurence, Scott, and Co., are 
the makers. Both sets are placed in the engine-room, 
one on each side of the ship. An enamelled slate switch- 
board is fitted on the forward engine-room bulkhead, 
from which the mains are led to their respective junc- 
tion, switch, or distributing boards throughout the 
ship. There are lamps of 32, 16, and 8 candle- 
power; each state-room is fitted with an 8-candle- 

wer lamp, reducing to 2-candle-power, actuated 

y a three-point switch marked ‘‘ Full” and ‘‘ Glow,” 
placed at the berth side, thus giving the occupants 
the advantage of having a night light. The mast- 
head, side, and stern lights are fitted with 32-candle- 
poost lamps, with an indicator placed in the wheel- 

ouse to show when they are burning. An inte- 
resting feature is the electric-bell installation fitted 
in the first-class accommodation; this is designed 
on the tell-tale, or second call, system. Shutter-indi- 
cators are distributed throughout the ship, and each is 
connected to a shutter or tell-tale indicator fitted in 
the first-class pantry. In the event of a passenger not 
being attended to after the first ring, the second 
signal will drop the shutter at the tell-tale indicator, 
thus showing in the pantry that the steward has dis- 
regarded the first ring and has been called a second 
time. A telephone of Graham’s Navy type is fitted 
between the wheel-house and engine-room, while the 
smoke-room, bar, and first-class pantry have telephonic 
communication with each other. 

The steering-gear is placed on the main deck, and is 
of Messrs. Brown Brothers’ latest type, with single- 
control valves, mounted on a steam tiller, and fitted 
with telemotor gear from the wheel-house on the flying 
bridge, and from the after bridge. There is also a 





steering station aft on the shelter-deck. The wind-| © 


lass was supplied by Messrs. Caldwell and Co., 
Limited, Glasgow, and consists of~an engine placed 
on the shelter-deck, with two capstan heads on the 
forecastle deck. A capstan and engine by the same 
makers is also fitted at the after end of the shelter- 
deck. The vessel is equipped with the usual engine- 
room, docking, and steering telegraphs and nautical 
instruments, and the anchors and cables fully meet 
the requirements of Lloyd’s and the Board of Trade. 





STEAM-COACH FOR CENTRAL SOUTH 
AFRICAN RAILWAYS, 

Some months ago Mr. R. C. Hyde, locomotive 
superintendent of the Central South African Railways 
at Pretoria, prepared designs for a steam-coach for 
railway service. 

The question of the suitability of motor-coaches for 
South African traffic being rather of an experimental 
nature, it was decided to convert an existing suburban 
coach, and the engravings we publish in Figs. 1 and 2, 
page 112, of this issue show the manner.in which it 
has been accomplished. It will be noticed that the 
main part of thécoach and rear bogie are practically 
unaltered, the only alteration being the ‘‘ locomotive 
bogie ” fitted at the frontend. The principal feature 
of the engine is the Cochran patent boiler, which was 
adopted on account of thé small space occupied, and 
the great steaming capacity of this type, combined 
with facilities for internal cleaning and inspection. 
Details of the boiler and bogie are shown in Figs; 3 ‘and 
4, page 112, and Figs. 5 to 8, page 113. - Figs: 9 and 
10 on the latter page show the general appearance of 
the boiler from front and back. 

The coach is connected to the bogie by means of a 
steel casting bolted between the frames and sliding on 
a circular steel casting riveted to the boiler.’ This 
sliding arrangement, as will be seen from the engrav- 
ings, forms the bogie centre. 

The principal dimensions of the engine and boiler 
are as follow :— 


Gauge ... om ee an 3 ft. 6 in. 
Diameter of steam cylinders ea 11 in. 
Stroke ... man os ae a 15} in. 
Diameter of wheels(coupled) _... 2 ft. 74 in. 
Wheel-base of locomotive bogie... Cit we ot 

ae — bogie... ae Da el os 
Total wheel-base of coach a fs 

iler ... a : ... Cochran patent 
vertical multitubular 

Diameter Sa co ee toe 6 ft. 
Total height ... te os he ll ,, 
Heating surface... Ss _ 400 sq. ft. 
Grate area... maa ate eke 9 sq. ft. 
Number of tubes te es 204 


Diameter ,, (ext.) ois 1} in. 
Working pressure °.. ... 160 lb. per sq. in. 
The conversion of the coach is being carried out at 
the locomotive works at Pretoria, the boiler, with its 
mountings and steel castings for bogie centre, being 
supplied by Messrs.. Cochran and Co., Annan, 
Limited, Annan, Scotland, to the order of the Crown 
Agents for the Colonies; under the supervision of 
Messrs. Carruthers and Elliott, consulting engineers, 
Westminster. 








Cutiery.—The value of the cutlery exported from the 
United Kingdom in June this year amounted to 61,438/., 
as com with 53,819. in June,’ 1905, and 57,1622. in 
June, 1904. It is satisfactory to observe that thé demand 
for British cutlery in the United States is still, by no 
means extinct, notwithstanding the great growth of the 
American hardware industry. Thus the value of our 
cutlery exports to the Great Republic in June was 7288., 
as compared ‘with 4926/. and 5559/. in June, /1905and 
June, 1904, respectively.. The Colonial demand moved 
on as follows in June of the last three years :— , 


Colonial Group. | June, 1906. June, 1805. | June, 1904. 
a4. » °8 | £ 
British South Africa 3,354 °° 8,206 4,359 
British India wes 4,632 4,334 | 4,742 
Australasia .. : .-| 11,820 11,127 11,778 
Canada me sé ol 8,820 6,949 8,081 





The aggregate value of our cutlery ex s in the six 
months ending June, 31, this year, was 331,948/., as com- 
pared with 322, 496/. in the first half of 1905, and 327,374/. 
in the first half of 1904. In these totals the exports to 
the United States figured for 39,665/., as compared with 
37,7391. and 38,9307. respectively. The Colonial demand 
was represented by the following figures :— , 











Colonial Group. 1906. 1905. 1904. / 
£ |’ £ 
British South Africa ..| 28,889 | 21,749 29,344 
British India wo «ww | | $3,768,.| 86,582 82,374 
Australasia... .. —..|_; 67,660 €5,805 64,520 
Canada *. ia ye 43,085 * 43,810 41,558 


The Australasian colonies are thus shown to have become 
the best external customers for British cutlery, while 
anada ranks second and the United States comes third, 
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MOTOR TRACTORS FOR THE KIEL FIRE BRIGADE 
CONSTRUCTED BY MESSRS. FLADER, ENGINEERS, JOHSTADT, SAXONY. 
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THE CONTINENTAL FIRE SERVICE. 
By Epwin O. Sacus, F.R.S. Ep., Architect. 
(Continued from page 746 of our last volume.) 
GerMany.—Moror. Traction ror EXxistTine 
APPLIANCES. 

Recarpine the transformation of existing fire- 
engines by the aid of tractors, the Kiel Fire Brigade 
offers an interesting example. Kiel has 155,000 
inhabitants, with an area of 5680acres. Its brigade 
is a small one, comprising 56 men, supplemented 
by a volunteer fire brigade 200 strong. The pro- 
fessional brigade of 56 has three ‘‘superior” officers, 
which shows the importance attached to what might 
be termed the brain of the force. The brigade is 
distributed among four fire-stations, and has four 
chemical engines and three steam fire-engines. It 
is commanded by Chief Officer von Moltke, of the 

well-known military family. 

We illustrate a side, front, and rear view of the 
Kiel fire-engines as reconstructed (Figs. 167 to Fie. 171. 
169, annexed). We also reproduce two detailed : 
photographs (Figs. 170 and 171) showing the tractor | They are disposed horizontally (see Fig. 170), and | Fig. 171. In order to swivel in response to the 
that has been applied. In this the leading wheels| drive vertical enclosed cranks. To the end of the | steering-gear, the wheels and roller-journals com- 
of the fire-engine are driven by small steam-engines | crank-shaft is fixed a bevelled wheel, gearing with | plete are centred in a line with the vertical crank- 
fixed to a frame, which takes the place of the axle. | corresponding teeth on the wheel proper, the wheel | shaft of their respective engines, thus ensuring 
Four cylinders are employed, two to each wheel. |running on an enlarged roller-bearing shown in| that the smal] driving bevel should always be in 























JuLy 27, 1906.] 





ENGINEERING. 


109 











FIRE-BRIGADE APPLIANCES AT THE WORKS OF MESSRS. KRUPP, ESSEN. 
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Fic. 174. Moror Steam Fire Enoine; Consrructep spy Messrs. Buscu, Bautzen. 


gear with its fellow on the wheel. Further de- 
scription is unnecessary in view of the clearness of 
Figs. 170 and 171. Steam generated by the steam 
fire-engine is used for propulsion. The finding of 
suitable means for converting existing plant for 
motor purposes is naturally one of the most impor- 
tant questions that remains to be solved : inasmuch 
as where so many brigades have numbers of steam 
fire-engines, and are desirous of transforming them 
into motor appliances, an efficient tractor of this 
kind permits of the change being made without 
undue expense, and without scrapping existing 
appliances. It would appear that the appliance 
here illustrated is very nearly perfect, and with 
some very slight improvements might be made re- 
liable and efficient. Economically the idea is sound, 
and the makers (Messrs. Flader, of Jdéhstadt, 
Saxony) deserve every credit, as does also the 
brigade where the first trials were attempted. 

Messrs. Braun, of Nuremberg, we understand, | 
have also evolved a tractor of considerable merit, 
to which we may refer on a later occasion. 





Messrs. Krurr’s Bricape at Essen. 
In reviewing the references I have made to! 








the various individual German fire brigades and 
their characteristic appliances, I find that in the 
course of my general description of the German 
fire service, I omitted all reference to the private 
fire brigades organised by various works and fac- 
tories to protect their own property, much of which 
is not insured, but covered by some system of 
‘*self-insurance,” or reserve funds. These brigades 
are, perhaps, not as numerous as in other countries, 
but, on the other hand, they show remarkable 
efficiency ; and owing to the fact that they are, as 
a rule, entirely composed of men who have had 
three or four years’ service in thé army, they are 
generally very well disciplined, and military prin- 
ciples are observed in their management. These 
private fire brigades are either what might be termed 
semi-voluntary or semi-professional brigades. 


An employer who requires his men, or a certain | 


section thereof, to act as firemen, and probably 
makes this part of the terms of their engagement, 
can scarcely be said to have voluntary firemen at 
his disposal; but, on the other hand, of course, 
such private firemen who are generally occupied on 
other duties than that of fire service might well 
be said to rank with the volunteer firemen in 


general status. Again, employers who engage 
men specifically to act as firemen, and to form 
| a fire elede; have in a way the benefit of -pro- 
| fessional firemen at their works ;- yet as it very 
| rarely pays an employer, except he be self-insured, 
| to engage men solely for the purposes of firemen, 
| any men engaged as firemen generally have to com- 
| bine their fire-service duties with that of watch- 
men, or to fulfil other objects not generally asso- 
ciated with fire-brigade work. They may have to 
act as a kind of private police force ; they may act 
as gate-keepers ; they may serve as an emergency 
crew for all manner of other accidents than fires— 
i.e., serve as a kind of breakdown gang. 

Atall events, however difficult it may be to define 
the status of these private brigades, their existence 
must be recorded, and an example must be pre- 
sented of the extraordinary state of efficiency to 
which they may attain. 

I think the most suitable example for this series 
of articles is the private fire-brigade of Messrs. 
Krupp, of Essen, for in the Krupp brigade may be 








found that high state of efficiency to which I have 
referred, not only in administrative discipline and 
work, but also in equipment. The Krupp Fire 
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Brigade acts as a fire-preventive and fire-fighting 
service for the steel works of Messrs., Krupp, the 
estate 6f Miss Krupp, kiiown ‘as‘Villa Hiigel,- the 
workmen’s dwellings, known as colonies belonging 
to the Krupp estate ; and they also render service 
to the western district of the City of Essen, in con- 
junction with the municipal brigade of that city. 

y special request the brigade also occasionally 
leaves these bounds, and renders aid to the sur- 
rounding district. The brigade comprises one chief 
officsr, one second officer, and one third officer (all 
being superior officers), and further, one warrant 
otlicer, 11 foremen, and 85 firemen, making the total 
of 100 of allranks. The superior officers are men of 
education, holding commissions in the reserve of 
the army. The file have to be artizaus, preferably 
of the building trades, who have served their three 
years with the army. 

The headquarters of the Krupp Brigade are 
situated fairly centrally in relation to the works 
(see plan, Fig. 172, page 109) ; the second and third 
officers, together with the warrant officer, several 
foremen, and all the unmarried men, have their 
quarters at this station. The remaining members 
of the brigade and the chief officer have their rooms 
in close proximity to head-quarters. The brigade 
is divided into nine working squads and one re- 
serve squad, each working squad comprising a fore- 
man and eight firemen, the men not included in 
the working squads forming the reserve squad. 
In organising the brigade, the principle has been 
observed that every fireman shall have one day to 
every five for-himself, and this sixth day he is not 
considered’ to’ be ‘within call: ~~- ‘~~’ 

Besides head-quarters, the brigade has two sub- 
stations, which, however, are manned from head- 
quarters, and thus do not serve as stations in our 
sense of the word, but more as guards. These two 
sub-stations are at. Baumhauf (one of the colonies of 
workmen’s dwellitigs), and at Villa Hiigel—i.e., the 
residence of Miss Krupp. 

At head-quartess the-following appliances are 
kept in readiness :— 

A motor chemical engine, with an unshippable 
hose-reel (Fig. 173). 

A motor steam fire-engine, with hose-cart attached 
(Fig. 174). 

A two-horsed chemical engine, with a trailing 
hose-reel. 

There is an ample supply of reserve equipment, 
which is manned upon the first turn-out having 
left for the fire ; this reserve is, however, entirely 
a horsed equipment. 

The Baumhauf sub-station has a motor-trap, to 
which either a hose-reel or a chemical engine may 
be attached, according to requirements. The Villa 
Hiigol station has two traps and a manual. At 
head-quarters the total number of men ready for 
duty always comprises one officer, two foremen, 
one engineer foreman, sixteen men, and two drivers. 
At the Baumhauf sub-station the men on duty 
always comprise one foreman and six men, and at 
the Villa Hiigel station, one foreman and nine men. 
The distance of the Baumhauf sub-station from 
headquarters can be seen on the map in Fig. 172. 
The Villa Hiigel station is, we understand, situated 
at a considerable distance from the works. 

For the purposes of calling out the brigade, there 
are 85 call-points distributed throughout the works 
and the colonies. The Villa Hiigel estate has ten 
call-points, calling direct to the watch-room of the 
sub-station there. Besides these call-points there 
are 400 telephone call-points distributed throughout 
the works, and 38 telephone call-points at the Villa 
Hiigel, ; The location of the call points is shown in 
Fig. 172, and from this. it will: be seen tliat the, 
distribution is a very even one, as far as the works 
are :ogneerned ; whilst every group of artisans’ 
dwellings has, in addition to these, its own call- 
point. In Fiy. 172, A indicates headquarters and 
B. the location of the Baumhauf sub-station. As 
certain buildings have move than ordinary risks, 
these have been equipped with several call-points, 
and the three buildings so equipped are indicated 
on the plan as Nos. 1, 2, and 3, these having 
respectively seven, five, and three call-points. It 
should be observed that the building described as 
No. 2. is that of the co-operative stores associated 
with’ the works, popularly known as the bazaar. 
No. 1 and No. 3 are also important buildings. 

Regarding the equipment, I would mention the 
two-hersed chemical engine and trap, with provision 
for carrying hook-ladders. The two ladders are 
again stowed away overhead, as is generally the case 


in Germany ; but there is a hose-reel broadside on 





over the chemical engine-tank, and a second heavy 
hose-reel is carried on a trailer. + 

The ‘motor‘steam fire-engine is one of Messrs. 
Busch’s engines, the design of which has been 
somewhat altered and adapted to the special pur- 
poses of these works. The chief officer informs us 
that he always keeps the boiler at 4 to 5 atmo- 
spheres, by automatic cut-off connection to the 
— high-pressure steam-pipe service of the 

rupp works. Upon the alarm, a petroleum burner 
is automatically started, whereupon the steam rises 
in two or three minutes to 10 atmospheres. The 
engine travels on the level at a speed up to 30 kilo- 
metres per hour, and will take a gradient of from 
12 to 14 per cent. The working capacity of the 
steam fire-engine is 1500 litres; it is designed to 
carry a crew of six men, and to haul a tender 
weighing 16 German hundredweight. Whilst this 
appliance is started with petroleum fuel, it can be 
easily arranged to work with ordinary fuel. 

As to the motor-trap, this has been constructed 
by Messrs. Magirus, of Ulm, but is considered at 
present to be in its experimental stages. It is a 
50-horse-power machine, designed to travel 30 kilo- 
metres per hour on the level, and to take a gradient, 
when fully equipped, up to 10 per cent. As in the 
case of the first-named appliance, its boiler is kept 
at 4 to 5 atmospheres in the station, and similarly 
steam is raised _ the aid of liquid fuel, the work- 
ing pressure being 12 atmospheres. The boiler 
holds 550 litres, and has a mechanical injector 
fitted to it. The appliance is designed to carry 
ten men.. There is some pumping gear in connection 
with the motor, which is so designed that a mode- 
rate stream can be quickly got to work, so that 
really the motor, upon the appliance coming to a 
stop, fulfils’ the same duties as a chemical engine— 
i.e., can immediately get to work as a small pres- 
sure-pump. 

As intimated above, where an employer engages 
his private fire-brigade, the staff of which are mainly 
to do duty as firemen, it is only natural that some 
additional duties should be accorded them, and in 
this case the men in the brigade perform the fol- 
lowing duties:—They act as private police and 
watchmen, and they also do certain work in con- 
nection with the water supply. 

The watchmen’s duties comprise both fire-pre- 
ventive service and ordinary watch service. Con- 
stant inspections are made of all buildings, appli- 
ances, and fittings, so as to keep the fire-preventive 
arrangements of the works at their utmost efficiency. 
On the occasions of large meetings or entertain- 
ments, the brigade also posts special-duty men. 

Police duty mainly consists of acting as super- 
numerary police on special occasions. They also 
do duty as an ambulance service, and have at their 
disposal for this specific purpose five ambulance 
carriages and the necessary horses. 

Regarding the water supply available for the 
brigade, there are apparently two separate services, 
under high pressure and low pressure, and par- 
ticular care is taken to see that the water pressure 
is efficient at all times, regardless of the require- 
ments of the different departments of the works. 

There are 515 hydrants throughout the works 
proper, and they are located at a distance of about 
200 ft. apart. 

In addition to this fire brigade, certain sections 
of the works have what might be termed internal 
private first-aid ‘brigades, composed of workmen 
trained to handle indoor appliances. 

A somewhat interesting feature in the organisa- 
tion of the brigade is that it does not have any 
long portable ladders or escapes, but only carries 
hook ladders. On the other hand, there are seventy- 
five, ladder stations distributed throughout the 
works, and each such station has two ladders, one 
22-ft. ladder and one 33-ft. ladder, and these 
ladders are kept solely for'fire-service purposes. 

Speaking generally, the Krupp brigade fulfils its 
yormeres in a most admirable manner, doing great 
credit to the firm, ‘and its former and present chief 
officers, and serving as a model of what is economi- 
cally sound for large works of this description. I 
can personally attest the efficiency of this force fully 
fifteen years ago, when it was but poorly equipped ; 
to-day it has the benefit of modern appliances. 


(To be continued. ) 
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THE IRON AND STEEL INSTITUTE 
AND THE AMERICAN INSTITUTE 
OF MINING ENGINEERS. 

As already announced in these columns, the Iron 
and Steel Institute are this year holding their 
second meeting in London instead of going to the 
provinces, or abroad, after the usualcustom. The 
reason for this is largely due to a desire to return 
in some measure the hospitality which was shown to 
members when the Institute, on two occasions, held 
meetings in the United States. It was ultimately 
arranged that there should be a joint meeting of 
the Iron and Steel Institute and the American 
Institute of Mining Engineers, and a strong com- 
mittee of members of the former society was made 
up to prepare a programme and do honour to the 
visitors from across the Atlantic. Of these a large 
number attended the first sitting on Tuesday last, 
the 24th inst. On the list of attendances ap- 
peared the names of over fifty members of the 
American Institute of Mining Engineers, includ- 
ing Mr. Robert Hunt, of Chicago, the Presi- 
dent of that Institute. There were also present 
several Canadians, and Continental members of 
the Society, besides representatives from Peru, 
Mexico, aud South Africa ; altogether the meeting 
well represented the cosmopolitan character of the 
Institute. It may be added here that it has been 
arranged that at the conclusion of the London 
meeting the American visitors will make a tour to 
the North, visiting York, Middlesbrough, Newcastle- 
on-Tyne, Glasgow, and Edinburgh. They have also 
been invited by the Society of German Ironmasters 
to visit Diisseldorf, where an extensive ‘programme 
of visits to works and places of interest will be 
carried out. On the whole, it may be said that those 
of our visitors who go through the whole programme 
in a conscientious and American fashion will have 
seen quite a good deal when the time arrives for 
them to return home again. 


Toe PREsIDENT’s RECEPTION. 


The meeting was inaugurated by a reception 
on Monday evening, the 23rd inst., given by the 
President and Mrs. Hadfield at the Grafton Gal- 
leries. This was an exceptionally brilliant function, 
and formed a fitting prelude to the more serious 
business which was to follow. 


Toe GENERAL MEETING. 


The first sitting of the meeting was held on the 
morning of Tuesday last, the 24th inst., when mem- 
bers of both Institutes assembled in the theatre of 
the Institution of Civil Engineers, which was com- 
_ filled. Mr. Hadfield occupied the chair, the 

resident of the American Institute of Mining 
Engineers being on his right. A large number of 
members of the Council were also present. 


WELCOME TO THE FoREIGN VistToRs. 


After the minutes of the last meeting had been 
confirmed Mr. Hadfield proceeded to welcome the 
foreign guests to England. He said he felt that 
every one in this country would join with him in a 
cordial expression of satisfaction that so many 
friends from America had been able to come to sv 
important an international meeting held in our 
metropolis. The deep significance would be recog- 
nised of the metallurgists of two great industrial 
powers being drawn together, and such gather- 
ings were of the utmost international importance. 
Such visits helped to bring countries closer together, 
and though Great Britain and America were dividéd 
by gréat distance, they were more closely allied in 
origin, thought, laws, and literature than were other 
nations. .The good feeling between England and 
America grew stronger each year. Mr. Hadfield 
next referred to the-arrangements made for the 
comfort and pleasure of ‘the visitors from abroad, 
and stated incidentally that since last March, the 
secretary, Mr. Brough, had dealt with over. five 
thousand letters on the subject. After referring 
to the losses recently sustained by the Institute 
through the deaths of prominent members, and 
making mention of those still living, the President 
said that American metallurgists might rejoice that 
they had with them the Nestor of the American 
iron trade, Mr.-John Fritz, then within a month 
of his 84th year: It was a matter of regret to the 
members ofthe Iron and Steel Institute that he 
could not be present that day. As he was an 
honorary ell of the Institute and a Bessemer 
Medallist: Mr. Hadfield suggested that the fol- 
lowing cable message should be sent to him :— 

This great and memorable gathering of Englishmen 
and Americans united send you, Bessemer Medallist and 
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Honorary Member of the Iron and Steel Institute, 
heartiest and most friendly greetings. We congratulate 
you upon the immense progress in metallurgy made 
during your lifetime, and in which you have played so 
honourable a part. Long may you be spared to us. 

The proposal was received with acclamation, and 
the message was subsequently dispatched. 

Continuing, Mr. Hadfield referred to the debt 
which metallurgy owed to American workers, 
mentioning the names of Fritz, Hewitt, Holley, 
Jours, Howe, Langley, Metcalfe, Sauveur, Camp- 
bell, Dudley, Gayley, Talbot, and, finally, the 
President and the Secretary of the American 
Institute, Mr. Robert Hunt and Dr. Raymond. 
He expressed sympathy at the terrible calamity 
at San Francisco ; and quoted some figures show- 
ing the progress made by the American iron 
and steel industry since the Iron and Steel In- 
stitute first visited the United States in 1890. 
At that time America began to pass us in the pro- 
duction of pig iron, making about 9 million tons, 
as against our 8 million tons. American im- 
ports and exports were then about 300 million 

unds in value, as against our 684 million pounds. 

‘o-day, the President said, the American produc- 
tion of pig iron was 23 million tons. In this 
country we had also prospered, and it was pro- 
bable that this year the total imports and exports 
would be not far short of 1,000 million pounds 
sterling. The first four months’ exports of iron 
and steel in 1906 were considerably more than those 
of both the United States and Germany put to- 
gether. The consideration of these figures led the 
President to speculate on the future sources of iron 
ore supply, and he calculated that by the year 1950 
at least 300 million tons of ore would be needed 
annually. According to trustworthy authorities, 
only about 10,000 million tons of iron ore were avail- 
able in known workable iron fields. Inconclusion, 
Mr. Hadfield expressed the hope that the visit would 
be to the American and foreign visitors one of 
happy record in every way; and that they would 
say in after-times that the Iron and Steel Institute 
had shown that spirit of friendliness which, like 
faith, could move mountains, and which would 
tend towards the permanent progress of the world. 

At the conclusion of his speech, the President 
called on Sir James Kitson, who, in response, said 
that by losses the Institute had sustained he now 
found himself in the position of senior Past Presi- 
dent ; a distinction he would do his best long to 
enjoy. He would only add a few words to the 
eloquent periods of the President, but with the 
memory, still fresh, of the great reception the In- 
stitute received in 1890, he felt ita pleasure to say 
how glad he was to see so many American friends 
at the meeting. When the memorable meeting was 
held sixteen years ago he was referred to by Mr. 
Hewitt as the representative of ‘‘a fossil manu- 
facture,” Yorkshireiron. Althoughin thiscountry we 
could not rival the enormous production of America, 
yet our industry was still growing, which was not 
a characteristic of fossils. At the present day 
Great Britain was producing more iron and steel 
than at any period of its history. He had heard 
the opinior expre by Americans that what 
belonged to England in the past belonged also to 
the United States in virtue of our common ancestry. 
Shakespeare was not wholly ours; Westminster 
Abbey we must not alone claim. In this spirit he 
would say to our American guests that all they 
were going to see was not ours, but theirs also, 
and all that could be done would be done to make 
their stay useful and happy. 

Mr. Robert Hunt, in briefly returning thanks on 
behalf of American visitors for the veleome ex- 
tended, said that the eloquent address of the Pre- 
sident and the speech of Sir James Kitson would 
appeal to all. He knew that when ‘‘ Uncle John 
Fritz ” received the message that had been tele- 
graphed to him it would make the day one of the 
happiest of his life. They felt that they were 
almost a part of the Iron and Steel Institute. 
Their Society was founded on the same lines; but 
as they did not go so far back in the past they had 
to base their claims on newer things. But, what- 
ever came, they felt they based their ideas upon 
what had come to them originally from this side of 
the Atlantic ; they would not, however, be worthy 
offspring of a great country had they not expanded 
and carried these ideas further. 


Tue Bessemer Gotp MEDAL. 


The President next announced that the King had 
graciously expressed his willingness to receive a 








deputation of American visitors. This was an ex- 
ceptional honour, and one which the Council highly 
appreciated. It had been decided to ask the King 
to accept the Bessemer gold medal, and His 
Majesty had acceded to the request. It would be 
remembered that the late Queen had also accepted 
the Bessemer medal. 


Tue Next PRestDeEnt. 


Mr. Hadfield next announced that Sir Hugh Bell 
had been elected to succeed him as president on 
his retirement next year. Sir Hugh was an original 
member and founder of the Institute, and senior 
member of Council. 


Dretoma To PRoFEssoR VON EHRENWERTH. 


Professor Bauerman next introduced to the Pre- 
sident Professor Josef von Ehrenwerth, who 
occupies the chair of metallurgy at the Imperial 
Austrian Mining Academy, Leoban. He was pre- 
sented with a diploma of the Institute, and made 
an honorary member. 


Buast-FurNace Gas-ENGINeEs. 


The first paper taken at the meeting was by 
Professor H. Hubert, of Liége, and was on ‘‘The 
Design of Blast-Furnace Gas-Engines in Belgium.” 
This paper we print in full in our present issue. It 
was read in abstract by the secretary. 

Mr. Adolphe Grenier was the only speaker on 
this paper. He referred to Appendix II. at the 
end of the paper, and said that the Cockerill Com- 
pany had constructed sixty-three blast-furnace gas- 
engines, of 63,000 total horse-power : whilst there 
had been made 113 engines, giving 103,000 total 
horse-power. This gave a combined total! of 176 
engines, of 166,000 horse-power. Eight years ago 
the gas sae in making 100 tons of pig iron per 
day would work engines of 3000 horse-power, but at 
the present time the power for the same output 
of iron would produce 3800 horse-power. With 
an output of 700 to 800 tons of pig iron per day, 
there would be gas for about 26,000 horse-power. 


LarcE Gas-ENGINEs. 

Two papers on ‘‘ Large Gas-Engines” were next 
taken. The first was a detailed and comprehensive 
contribution by Mr. K. Reinhardt, of Dortmund, 
entitled ‘‘ The Application of Large Gas-Engines in 
the German Iron and Steel Industries.” We print 
a large part of this instructive and excellent paper 
in our present issue. It was read in abstract by the 
Secretary. The second paper, which we also print, 
was by Mr. Tom Westgarth, of Middlesbrough, and 
was entitled ‘‘ Notes on Large Gas-Engines Built 
in Great Britain, and upon Gas Cleaning.” 

In presenting his paper Mr. Westgarth said he 
had not attempted to treat the subject exhaustively, 
having only put in the paper as a record of what 
had been done in this country. Large gas engines 
were coming more and more into use for many 
purposes for which they were formerly thought 
to be unsuitable. This would be seen from the 
schedule which he had attached to the paper ; this 
schedule also indicating what description of gas 
was used. He regretted that Messrs. Beardmore 
had not sent information respecting the vertical 
marine engine constructed at their works, for 
though members of that Institute would be more 
interested in applications for metallurgical purposes, 
yet the marine type had a bearing on their require- 
ments. It would be interesting to know what success 
had been reached in reversing, which a ed to be 
one of the great difficulties. If this ool be effected, 
these gas engines might be used for rolling mills. 
In regard to the difficulty from dust it would be seen 
that dust had been reduced to 0.0025 to 0.0037 
grammes per cubic metre; figures’ which ‘showed 
that the difficulty had been effectually overcome. 

Mr. Grenier said that he had had experience with 
the Theisen gas-cleaning apparatus seven or eight 
years ago, and had found that the more vapour 
there was the greater was the quantity of gas; so 
it was considered better to cool the air. They 
therefore followed this course, although it was 
against the opinion of Mr. Theisen himself. They, 
however, worked upon experience gained. 

Mr. Julian Kennedy, of Pittsburg, said that in 
America they were beginners in the application of 
large gas-engines to iron works, but all appreciated 
the +e of cleaning the gas. He considered 
that the period of gas engines was dawning in 
America. 

Dr. Raymond, of New York, agreed with the 
last speaker that in America they were coming to 


the use of gas-engines; for, in spite of all the 
natural advantages of the United States, they were 
beginning to learn the necessity of economising 
heat and the elements that produced heat. Dr. Ray- 
mond also spoke on the power large combinations 
of capitalists had for introducing new and expen- 
sive appliances. He thought American manufac- 
turers in combination might claim that they had 
made a dollar go further than it otherwise would 
by combining it with other dollars. 

Professor Kent, of the United States, said he 
was pleased to see Germans and Englishmen going 
ahead in intraglucing big gas-engines. It was, ha 
said, an American plan to wait and see how a 
scheme paid. He remembered that when electric 
traction came in those adventurers who first took 
it up generally lost, whilst those who kept to mule 
traction reaped the benefit of the others’ experience 
and made money. He pointed out that blast- 
furnace gas was irregular, and he thought it should 
be supplemented by producer-gas. Probably the 
future of iron works would he to distribute electric 
power to cities, using blast-furnace gas and gas made 
trom bituminous coal for the purpose of generating 
current. 

Mr. Duff said that the paper of Mr. Reinhardt 
had the great advantage of being up to date. He 
spoke of his experience in the use of coke oven gas 
for power purposes, and said he had found very 
little scrubbing or washing was needed. He 
referred to an important installation of gas engines 
at Madrid, in which there were six engines of 2000 
horse-power each. A non-stop run of six months 
had been made with one engine. 

Mr. A. Tannett Walker spoke of the great value 
of Mr. Reinhardt’s paper. He thought, however, 
that a good deal remained to be done before the gas 
engine could be said to approach perfection. In 
regard to what had been said about the introduction 
of the gas engine, he would point out that it was 
not all a German invention. Otto had offered his 
invention to the speaker’s father, the late Mr. 
Mr. Benjamin Walker, and he was sorry to say he 
had refused to take it up. The Crossley firm of 
Manchester had done so. It was the way in which 
that firm had carried out the original design that 
had done so much to bring about the success of the 
ae and all credit was due to them for the 
work. 

Mr. Mark Robinson said he had been engaged 
in the manufacture of gas-engines, and had come 
to the conclusion that there was yet much to learn. 
He would also endorse what Professor Kent had 
said—that there was ample scope for the spending 
of money for those who essayed to venture beyond 
the ‘‘mule era.”: No doubt the members of the 
Iron and Steel Institute took more interest in 
engines worked by blast-furnace gases, but when 
his firm took up the manufacture they used pro- 
ducer-gas, and they understood it was nec 
to cool the gas and scavenge. It would be interest- 
ing to know if scavenging were considered neces- 
sary, for Continental practice seemed to show that 
it was not wanted. Continental practice was 
largely with blast-furnace gas, but still some pro- 
ducer-gas was used, and it would be useful to have 
the point brought out. After Mr. Hamilton and 
Professor Turner had added a few remarks, the dis- 
cussion was brought to a close by Mr. Thwaite 
reading from notes which he had prepared. 

The meeting was then adjourned. 


Visits AND Excursrons. 


During the afternoon visits were made to the 
National Physical Laboratory at Teddington, and 
to the London County Council's Electricity Gene- 
rating Station at Greenwich. Both of these estab- 
lishments hade’ been described in our columns on 
previous occasions. Visits were also made to the 
Mercers’ Hall in Cheapside, and to the Hall of the 
Armourers and Brasiers’ Company. 

In the evening a reception’ was given by the 
Lord Mayor and Lady Mayoress at the Mansion 
House. is was a very successful function, and 
was especially appreciated by the foreign visitors. 


MEETING ON WEDNESDAY. 


The second day of the joint meeting, Wednesday, 
July 25, was devoted to a general meeting of the 
American Institute of Mining Engineers, which 
was held in the theatre of the Institution of Civil 
Engineers. On members assembling, Mr. Robert 
W. Hunt, of Chicago, the president of the Ameri- 
can Institute, took the chair, being supported on 








his right by Mr. Hadfield. A large number of 
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members of the Iron and Steel Institute were pre- 
sent, the theatre being quite filled. 


ADDRESS OF THE PRESIDENT OF THE AMERICAN 
InstrItTUTE OF Mininc ENGINEERS. 


The proceedings commenced by Mr. Hunt de- 
livering a presidential address. e stated that the 
dates of the organisation of the American Institute 
of Mining Engineers, and the introduction into 
America of the Bessemer process, although not 
exactly identical, were so close that the histories of 
the two ran largely in parallel. He therefore thought 
it would be fitting to the occasion of the Institute 
holding a meeting in England, the birthplace of the 
Bessemer process, to give some account of its 
pro in America. It would be recalled, he 


said, that in the ‘seventies a distinguished iron 
metallurgist, who had carefully studied the iron 














cing cs : 
yt. | 


Seemann ewww maemnnmnn tl 


and steel situation, unhesitatingly proclaimed that 
the development of America’s possible production 
of iron, and its influence in the markets of the 
world, were plainly limited by geographical con- 
ditions to such an extent that the old world 
need not fear her rivalry. When this prophecy 
was made it seemed absolutely logical, and 
figures were given showing that the transportation 
distances were so great to bring iron and fuel 
together, that it was impossible for successful 
commercial competition to be created. At that 
time, if the statement had been made that the 
total transportation of a ton of ore over 100 miles 
of railway, and 800 miles of water, would be 
readily performed at a cost not exceeding 1 dol. 
40 cents, with about ldol. a ton added, the 
suggestion would have been received as the 
wildest lunacy. All this, however, had been 
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accomplished, and the operations had yielded such 
profits that the business had been built up to 
colossal proportions. Moreover, the finished pro- 
duct could placed at the seaboard for foreign 
markets at a transportation cost, little (if any) 
greater than was required for internal transportation 
in many European countries. These low carrying 
charges had been correlative with the tremendous 
ore development in the Lake Superior region, the 
output having increased until, in 1905, there were 
taken from that district 34,353,456 gross tons. 
Though there still remain many million tons of ore, 
it was recognised that such a production could not 
be indefinitely maintained. This condition was 
leading to increased interest being taken in other 
ore districts, some of which, while well known, 
had been unworked. The mineral resources of the 
Southern States impressed Sir Lowthian Bell, when 
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he was investigating the iron conditions, and he pre- 
dicted a prosperous future in that region. For 
some years it seemed us if such hopes were doomed 
to disappointment, but there was no longer any 
doubt of the wisdom of the prediction. In 1880 
the pig-iron production of the Southern States was 
387,000 gross tons ; in 1905 it was about 3,100,000 
gross tons. 

The political policy of the United States had 
tended to maintain a higher range of prices than 
would have probably prevailed under other condi- 
tions. But during the time of severe business de- 
pression steel rails were made from ore mined at the 
head of Lake Superior, smelted with coke from 
Pennsylvania coal, transported about 500 miles to 
Chicago, and there delivered at 15 dols. per gross 
ton. That price, under the then existing condi- 
tions, was within the cost of manufacture. It 
was to be hoped that such times would not return, 
but if, under pressure, such things could be accom- 
plished some years ago, there was no reason to 
suppose that, under similar stress, history could not 
be repeated. The first heat of Bessemer steel made 
in America was produced in an experimental plant at 
Wyandotte, Mich., in the autumn of 1864. The first 
commercial rolling of steel rails was in the Cambria 
Tron Company’s Mills at Johnston, Penn., in August, 
1867, the steel being made by the Pennsylvania 
Steel Company, of Steelton, Penn. The develop- 
ment of the business was very rapid, but not 
always attended with profitable results. In June, 
1876, there were ten rail-mills in operation, and 
the eleventh was nearly ready to start. At that 
time one Bessemer company had already gone to 
the wall. One of these ten companies, as well as 
the eleventh, had absolutely gone out of existence; 
in fact, of five of them who were now making rails, 
one of these had a limited production in that de- 
partment, and the other four were making their 
rails in mills built at a later date, and in one 
case in a mill hundreds of miles distant from the 
original site. Three of the then separate cor- 
porations had since been consolidated under a 
new title. Two of the other corporations, while 
actively at work in other lines, had ceased making 
rails. Since 1876, in addition to those already men- 
tioned, seventeen corporations had erected mills 
to roll standard-weight steel rails, thirteen from 
steel of their own manufacture, and four from pur- 
chased blooms. Seven of the steel-producers were 
now making rails, two were engaged on other pro- 
ducts, and the remaining eight had gone out of 
existence. There were now in the United States 
ten corporations running thirteen mills. Of these, 
one company was rolling rails from basic open- 
hearth steel, and another one from either open- 
hearthor Bessemer. Captain Hunt only made refer- 
ence to mills rolling rails of 60-lb. and over per 
yard. Three of the companies were controlled by 
one parent corporation, three others by another, 
and two others by still another, thus leaving two 
single and independent concerns. In addition, the 
building of another mill of large capacity to roll 
basic open-hearth rails was actively under way. 
This was being carried out by one of the subsidiary 
companies of the United States Steel Corporation, 
the contemplated expenditure amounting to some 
50 million dollars. 

In 1876 Canada did not possess a steel rail mill 
of any kind ; to-day there were two, situated about 
1500 miles apart, one practically on the shores of 
the Atlantic, and the other at the foot of Lake 
Superior, and they depeaded on different sources 
of supply for ore, fuel, &e. The eastern works 
produced basic open-hearth rails from the iron 
made in their own blast-furnaces, ore and fuel being 
obtained close by. The western works, so far, 
depended upon the Bessemer process, but one 
basic open-hearth furnace was almost completed. 
As yet, the ores used by the latter were from Lake 
Superior deposits, and the coal and coke were 
brought from the United Sta‘es. Such facts illus- 
trated how low the transportation charges were. A 
blast-furnace in one of these establishments using 
American ores and Canadian charcoal was making a 
record production. Both works were proving 
successful, and enjoyed bounties from the Canadian 
Government, but their production was not equal to 
the demands of the Dominion. Continuing, Mr. 
Hunt said that Holiey was the first to bring the 
Bessemer process to America in what might be 
called an organised condition. Works were erected, 
Holley acting as consulting engineer. Two works 


with which he was not connected made disastrous 
financial fiilures, while another was successful, but 








never ranked with its rivals in the volume of 
output. 

The address went on to give details of the 
manner in which steel making plant had increased 
in America ; and statistics were given of the out- 
put as it varied from time to time, always increas- 
ingly. The year 1887 was one of unparalleled rail- 
road building, and was followed by a period of re- 
action. In 1899 the rail production again passed 
the two-million point. In that year there were 
turned out. 1,586,354 tons of Bessemer steel, 
2,947,316 tons of open-hearth ingots, and 2,270,585 
tons of rails, all cf Bessemer steel ; the latter sold 
at an average price of 28.12 dols. per ton. - After 
that there was a continued increase in open-hearth 
steel, while Bessemer remained more nearly con- 
stant, until in 1905 there were made 10,919,272 
gross tons of Bessemer, 8,444,836 gross tons of 
open-hearth ingots, and 3,375,611 gross tons of 
rails. Of the latter 183,264 tons were of basic 
open-hearth steel. The rails were all sold at the 
uniform price of 28 dols. per ton, this having been 
the standard price since 1902. In 1886 the rail 
mill of Edgar Thomson had been doing great work, 
but it was being pressed in output by other mills. 

Mr. Andrew Carnegie directed Captain W. R. 
Jones, the manager of the works, to prepare plans 
for the very best rail mill that he knew how to 
design. Captain Jones had told the president that 
Mr. Carnegie asked him how he was progressing 
with his plans, and how much the mill would cost. 
Captain Jones replied that he could not then tell, 
and Mr. Carnegie said: ‘‘ We must place some 
limit on its cost.” Captain Jones replied that he 
had been told to design the very best mill in his 
power, and if he was to be limited by the cost in 
so doing he must give up the job. Mr. Carnegie 
said : ‘‘ If we build such a mill, how much will you 
promise to increase its production over the present 
one, and how much per ton will you save?” The 
answer was : ‘‘I promise to double the output, and 
save 50 cents. per ton.” Mr. Carnegie was satisfied 
with this, and told him to go ahead and do his best. 
The new mill was started in 1888, and all promises 
made for it had been more than fulfilled. Its record 
production of rails for a month was 61,033 gross 
tons. There were three sets of rolls, placed tandem. 
Since Captain Jones’ death it had been strength- 
ened, but it was practically his mill. At the con- 
verting works, which were originally designed by 
Holley, afterwards altered by Jones, and again by 
C. M. Schwab, they had made 102,500 gross tons 
of ingots ina month. The original mills were re- 
modelled and used for the production of lighter 
rails. Then, last year, another rail mill had been 
added to the plant ; this consisted of two sets of 
18 in. rolls, placed tandem, and was equipped with 
automatic tables, the power for both rails and 
tables being electric. 

A notable event was the consolidation of the 
Lackawanna Iron and Steel Works and the Scran- 
ton Steel Company. Later, it was determined to 
abandon Scranton as a manufacturing position, 
and a new location was selected at West Seneca, 
New York, at Lake Erie, near the city of Buffalo. 
In building this mill, the reversing type was 
retained. It was somewhat remarkable, the 
oe said, that reversing mills in America 
should have developed such a migratory dis- 

osition. He was certain, from personal know- 
edge, that in neither case was it caused by un- 
satisfactory foundations. Mr. Scranton, who built 
the works at Scranton, used concrete instead of 
stone and bricks for his foundations, and with such 
success that tho practice soon became general. 
Among the mechanical improvements of the Bes- 
semer converting plants, which did much to increase 
their output, was the abandonment of casting-pits, 
and the adoption of the present practice of filling 
the moulds whilst standing on cars, the latter 
being immediately pulled outside the convert- 
ing works. Subsequently, when the steel had 
sufficiently cooled, the moulds were mechanically 
stripped from it. Without such an improvement 
in practice the present output of steel-would be 
impossible. At the New York meeting of the 
Institute, in 1885, Mr. L. G. Laureau read a paper, 
in which he proposed this plan. He called atten- 
tion to the fact that, both in England and on the 
Continent, ingots were sometimes cast from a ladle 
into moulds placed on cars, and he said: ‘I be- 
lieve the solution of the problem lies in casting the 
ingots into moulds placed on cars, so constructed 
that all subsequent operations, such as stripping 
and putting back into place may be done auto- 








matically, or be easily handled by machinery.” 
He considered how the ingot cranes could be 
entirely suppressed, and the operations of cast- 
ing, cleaning, ladling, &c., could be done on 
one level. His plan was to turn the filled moulds 
on their sides .and force the ingot out by 
hydraulic plungers. Captain Jones adopted that 
part of the proposed practice, but it was found 
that with the largest sectioned ingots this hasty 
pas of them on their sides increased the preva- 
ence of pipes, so horizontal heaping was aban- 
doned. Another factor in increasing output was 
the use of metal direct from the blast-furnace, 
which added to the product and decreased cost. 
This plan was unsuccessful until Captain Jones 
invented the mixer. He was the first to accumu- 
late 150 tons of steel or more in a refractory 
lined vessel, from which it had to be drawn as 
wanted. 

As regards the mechanical appliances at the 
rolls, Captain Hunt said he spoke with some difli- 
dence. Until March, 1884, all American rail-mills 
were fed by the use of hooks and tongs, and 
required from fifteen to seventeen men to operate 
them, with a limited production of 300 tons every 
twelve hours. The possibility of using machinery 
had been long discussed ; indeed, Holley on one 
occasion said that the day would come when he 
would start a mill on Monday morning and then 
lock the doors and go home, only returning each 
morning to count the rails that had been made 
during the previoustwenty-four hours. That point 
had not been reached. In March, 1884, Captain 
Hunt introduced driving tables in front of the 
finishing rolls at Troy, N.Y. They worked so well 
that he put an automatic arrangement in front of 
the roughing rolls. This was designed by Mr. 
Max M. Suppes, now general manager of the 
Lorain Works. This table was also successful. 
Soon after tables were placed on the catcher side 
of the train. Captain Jones afterwards put in an 
elaborate system of tables, and subsequently the 
latter, Mr. Suppes, and the President, combined 
interests, nearly all the steel companies of the 
country securing licences from them ; later, others 
took up the automatic tables, particulars of these 
being given in the address. 

Continuing, Captain Hunt said that the present 
American railways would be absolutely impossible 
with iron rails, but it was also true that the deve- 
lopment of the railway had necessitated a change in 
the characteristics of the steel rails used. In the 
early seventies the section required was not over 
60 lb., and the increased service obtained from steel 
rails was regarded as wonderful. Nevertheless the 
wisdom of their use was not at once unanimously 
accepted, and one of the leading English technical 
journals for a long time warmly championed the 
continued use of iron rails. The name ‘‘steel” 
conveyed an impression of hardness and consequent 
brittleness, and this gave rise to the fear of an all- 
steel rail. Much time and money were spent 
in unsuccessful experiments with iron rails having 
steel heads. These conditions led to the making 
of steel rails of as soft a composition as could 
then be successfully accomplished. Had ferro- 
manganese been then known, the early rails would 
have been rolled from the soft metal. In the 
early steel rails the aim was not to allow the carbon 
content to exceed 0.3 per cent.; and somewhat 
later it was not to be over 0.4 per cent. Owing 
largely to the care exercised in the physical treat- 
ment of the metal during manufacture most ex- 
cellent rails were obtained, and gradually the fear 
of breakage was dispelled. Railway officials recog- 
nised that increased loads and speeds were per- 
missible, and traffic demands led to increasing 
weight of the rail sections, and also to increased 
hardness of the metal in them. This, in turn, led 
to heavier wheel loads and faster times. In many 
cases the results as to wear were not satisfactory, 
and the advocacy of softer steel came from one of 
the leading railway systems in the country, and this 
resulted in the demand for lower carbon steel. 
The increase of wheel loads, tonnage, and speed of 
trains went on, however, and harder steel ulti- 
mately won the day, and has since been in universal 
use on American roads. The rail-makers had also 
been busy, and it was claimed that speed of manu- 
facture did not tend to give better results under 
stress of traffic. However that might be, American 
railways now required very much harder rails than 
were demanded in Europe, and this regardless of 
climatic conditions. Thousands of tons of 80-lb. 
rails, with carbon content to the height of American 
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specifications, had been made, and were in safe 
use on Canadian roads. Some were made on the 
European side of the water, and some in the United 
States, others in Canada. 

In 1899 the commercial manufacture of rails from 
basic open-hearth steel was begun at Ansley, Ala- 
bama. The Colorado Fuel and Iron Company had 
begun the manufacture of basic open-hearth rails 
on a large scale. There had been two attempts to 
make steel in America by the basic Bessemer 
process. Both were technically successful, but, 
owing to the character and cost of the iron obtain- 
able, they failed commercially. The McKenna pro- 
cess of renewing worn rails was referred to. The 
procedure was to take the worn rails, heat them in 
long furnaces, and give them, while at a compara- 
tively low temperature, two passes in a tandem 
mill; this gave a rail with about 10 to 12 per cent. 
less than the original section. A number of firms 
are regularly employing the process with satisfactory 
results. Turning to the question of structural 
shapes, the President found that in 1902 there were 
rolled 1,300,326 tons. In 1905 an increase of 28 
per cent. on these figures had been made. 

Reference was made to the question of forcing 
the production of blast-furnaces, and the speaker 
pointed out that although the cost of repairs might 
be augmented, it was the cost per ton, and not the 
time occupied, that should be taken into account ; 
that was to say, if a furnace lining gave, say, 100,000 
tons of metal, and lasted but a year in so doing, it 
was cheaper to use the plant than to take three years 
in obtaining the same product. They had, however, 
to come to England for that which made such 
driving possible ; without the fire-brick stoves it 
could not have been accomplished. These had been 
improved, and while other names deserved honour 
for what had been done, that of Whitwell would 
ever stand as the foundation. Undoubtedly the 
use of the Jones system of mixing had done much 
to increase the driving of blast-furnaces supplying 
steel plants ; the output of several furnaces could 
be combined, and greater variation in the character 
of the iron ore permitted. But while furnaces had 
been driven to make an output of 750 tons per day 
apiece, he believed it had been decided that 
better results would have been obtained by limiting 
the output of the same furnaces to about 554 tons 
per twenty-four hours. Such results would be im- 
possible if the raw materials and the metal were 
not handled by machinery, much of it of an auto- 
matic character. Such devices not merely moved 
the stock, but regulated the charging and dispersion 
of it in the furnace, and contributed to the regularity 
of metallurgical processes. The use of gas blowing- 
engines, for which Americans had to thank Europe, 
was next mentioned, and next to these Mr. Gayley’s 
application of refrigeration to the blast was perhaps 
the most interesting feature; the results were 
certainly encouraging. 

In concluding, Captain Hunt said that the 
Iron and Steel Institute was fortunate in having 
been made the custodians of funds from which 
it could bestow emblems of honour upon those 
who had distinguished themselves in the field 
covered by the purposes of the Institute’s organisa- 
tion. In making such awards the Council had 
seen fit to recognise several members of the 
American Institute of Mining Engineers by award- 
ing them the Bessemer medal, and he could assure 
those present that in this recognition of the merits 
of its members, the whole of the American Insti- 
tute felt it had been honoured. The American 
Institute of Mining Engineers had not a medal to 
bestow, but under their rules a distinction could be 
given, which was not to be possessed by more 
than twenty persons at the same time, and which 
was seldom held by more than ten: at present 
there were only eight. While it was remarkable 
that there was now no English name on the list, 
in the past there had been the names of Bell, 
Percy, Roberts-Austen, and Siemens. The Council 
of the American Institute of Mining Engineers felt 
that the occasion of their meeting in England as 


duty to announce on behalf of the American Insti- 
tute of Mining Engineers the election to honorary 
membership in the Society of Mr. John Edward 
Stead, F.R.S., and the President, Robert Abbott 
Hadfield. Captain Hunt then presented to each of 
the gentleman an engrossed certificate of honorary 
membership of the Institute. 

Mr. R. Hadfield, in returning thanks for the 
honour bestowed upon him, said he greatly esteemed 
the compliment, but he felt it was paid not only 
to him personally, but to the whole science of 
metallurgy in England. He had been a member 
of the American Institute for fifteen years, and, as 
one of that body, he had listened with pride to the 
eloquent address of the President. e congratu- 
lated American steel-makers on the success that 
they had attained. We, in England, did not mind 
their being first in output, as the fact had tocome. 
As he had said in his address, what was for the 
benefit of one country was for the benefit of all. 

Mr. J. E. Stead, in returning thanks, said he 
had also been a member of the Institute for a great 
many years. He had sought membership at first 
because so many eminent metallurgists belonged to 
the Institute, and the papers and discussions were 
most valuable. To create him an honorary member 
of that body was an honour not only to himself, 
but to the Iron and Steel Institute, of which he was 
a member. 

Ralt SPECIFICATIONS, 

The first paper taken on Wednesday was a con- 
tribution by Mr. Albert Ladd Colby, of New York, 
and was entitled: ‘‘A Comparison of American and 
Foreign Rail Specifications, with a proposed Stan- 
dard Specification to Cover American Rails Rolled 
for Export.” This paper was not read, Mr. Colby 
introducing it to the meeting in a few words. 
We shall print it in full in an early issue. 

The first speaker was Mr. Windsor Richards, 
who said that the most interesting point raised was 
the maximum phosphorus to be allowed in steel 
rails. Mr. Colby had said that metallurgists and 
engineers were agreed that phosphorus was a most 
undesirable constituent in steel. Wein England 
had long been considering the composition of steel 
rails, and the most general analysis was the fol- 
lowing :— 


Per Cent. 
Carbon 0.35 to 0.5 
Manganese... wn 0.7 ,, 10 
Silicon, not higher than 0.1 
Phosphorus a 0.07 
Sulphur 0.07 


Phosphorus, as he had said, was the most impor- 
tant element, and many engineers considered it 
should not be above 0.06 per cent., but ores were not 
as good as they were, and manufacturers of rails had 
tried to obtain an increased allowance, so that the 
phosphorus might be allowed to go to 0.08 per cent. 
That matter was discussed, and a recommendation 
was made to the Main Committee of the Engineering 
Standards Committee, who had agreed to the pro- 
posal, but the sub-committee would not consent to 
this, and held that 0.07 per cent. was the maximum 
allowance that could be made. Mr. Colby advo- 
cated 0.1 per cent., but English engineers would 
consider this much too large a proportion, and 
would not agree to the proposal. Therefore English 
rail-makers must be content with 0.07 per cent. 
Mr. Colby had said that in America it was impos- 
sible to go under 0.1 per cent., but that would not 
be agreed to inthis country. With regard to other 
constituents he found that he fairly agreed with 
what was said in the paper; but the phosphorus 
was the main point. 

Mr. Price-Williams said he would like to see a 
copy of this paper furnished to some of the engi- 
neers on our railways. With more than forty 
years’ experience, the question of the composition 
of rails ought to receive attention. One of the 
most important functions was the duration of life 
of a rail, dnd now that there was such a collection 
of experience, it was desirable to get the opinions 





the guests of the Iron and Steel Institute was a 
fitting time to bestow upon two distinguished 
Englishmen the American Institute’s greatest recog- 
nition of merit. In making the awards it was felt 
that, if looked upon in a competitive sense, the 


task of selection was hopeless. All could not be | cations should be drawn so that they could be lived 
honoured ; but it was also felt that in designating up to, and if in America they could not do better 
two gentlemen upon whom the Iron and Steel than 0.1 per cent. of phosphorus, that must be sub- 
Institute in 1901 and 1904 conferred the Bessemer | mitted to. 
medal, the Society would be honoured equally with and could bring the content of phosphorus down to 
the recipients. Therefore it was his very pleasant | 0.08 per cent., the powers that be said it should be | 


of users. Falling tests were extravagantly dispro- 

rtionate to what the rails would have to bear, and 

e thought that engineers had been neglecting the 
question of durability. 

Mr. F. W. Harbord considered that rail specifi- 


In England, we were in happier case, 


0.07 percent. He, personally, considered that 0.08 
per cent. was the more reasonable figure, but 
thought that the smaller amount, 0.07 per cent. 
could be reached by care. He took it that the 0.1 
per cent. of phosphorus only referred to the Besse- 
mer, and not to open-hearth steel. It was not 
permissible to have so much phosphorus present in 
that steel. It was also necessary to take into con- 
sideration the method of manufacture. 

Mr. Hadfield said that if Mr. Colby had been 
on the Standardisation Committee, excellent advo- 
cate as he was, he would have found difficulty in 
persuading English engineers to accept the.0.1 
~ cent. of Ly pee in their specifications. It 

ad been said that steel rails had been tested, and 
would not break with that amount of phosphorus ; 
that might be so, but he would like to know what 
were the other constituents. As Mr. Harbord had 
said, they might put up the phosphorus if the 
carbon was low. the higher carbon gave greater 
durability, but higher carbon and higher phos- 

horus induced brittleness. He would suggest that 

r. Colby should send specimens of the steel with 
0.1 per cent. phosphorus to the National Physical 
Laboratory to be tried for brittleness. He would 
take leave to add one word to what he had said 
yesterday in his presidential address, although it 
might not be quite in order ; still, he would be glad 
to take the opportunity of addressing so full a meet- 
ing. He was sorry he had not referred in his address 
to the fact that the Institution of Mechanical 
Engineers, who were holding their meeting in 
Cardiff next week, offered hospitality to any of the 
American visitors who might be over here. 

Dr. Raymond, Secretary of the Institute, said 
that several letters had been received on this ques- 
tion of railway specifications, but there was not 
time to read them in full. 

Mr. Kenney, the Engineer of Tests of the Penn- 
sylvania Railroad, had written, saying that the 
author was misinformed as to American railways. 
Nearly every American railway with heavy traftic 
was suffering greatly from broken rails ; they did not 
find difficulties from wear, so much as from broken 
rails, and he considered that as long as there was 
0.1 per cent. of phosphorus so long would there be 
breakages. Phosphorus he looked on as an unmixed 
evil. He noticed that no limitation was given of 
finishing temperature, which was an important 
point, and he proposed that a rule as to maximum 
cambers should be introduced. More attention to 
straightening would lead to fewer failures. The 
amount of ‘‘discard” on an ingot should be specified. 
Another letter, of which Dr. Raymond read a 
part, dealt with the corrugation of tramway rails, 
the cause of which, he said, was shrouded in mys- 
tery, and it would be good if someone could throw 
light on the subject. In his letter he had suggested 
a certain theory to account for the phenomenon, 
but Dr. Raymond said he had not time to read 
this. 

Mr. J. E. Stead said that the question of phos- 
phorus in rails was one of the first importance, and 
all agreed that if the carbon were raised the effect 
of phosphorus would be more and more pro- 
nounced. He considered 0.1 per cent. too high, as 
in a contract there must be a margin ; and if the 
average were to be 0.1 per cent., and the margin were 
then allowed, it would sometimes go above that 
figure. He thought that 0.1 per cent. might on 
occasion be allowed if the other constituents were 
favourable. As a matter of experience, he had 
found that high manganese and high carbon caused 
more broken rails than high phosphorus. Suppos- 
ing the rails are rolled in winter, the manganese 
should not exceed 0.1 per cent. He thought that 
phosphorus was sometimes blamed when the fault 
rested with manganese. 

Mr. J. E. York, of New York, referred to Mr. 
Stead’s remarks as to rolling on a cold day in 
winter. High manganese was a distinctive feature, 
but rolling at low temperature might produce 
incipient cracks and internal stresses that would 
lead to fracture. He considered that the reason 
why rails in England did not break so much as 
those of America was because the internal stresses 
in the T rail were greater than in double-headed 
rails. He remembered that some rails which had 
come from England were laid down on an American 
track ; they were made by John Brown and Co., 
and lasted for a very long time. When they were 
taken up they were analysed and found to contain 
three times as much phosphorus as would now 





be allowed. ’ Still they had had a long life, 
and he considered that the reason was to be 
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found in the treatment received under those con- 
ditions of manufacture. 

Captain Hunt, in bringing the discussion to a 
close, said he did not propose to say all he might 
be inclined to say on the subject. He was, how- 
ever, convinced that the process of manufacture in 
America would be changed, and the question of 
limitation of phosphorus would lose some of its 
importance. 

Mr. Colby, in reply to the discussion, said 
that there were many points to comment upon, 
but as there was so little time he would prefer to 
make his reply in writing. He would then be able 
to deal with the correspondence that was expected 
on the subject. He would, however, like to call 
attention to two points. The specification he gave 
required a vigorous drop-test. With regard to the 
‘* discard” on an ingot, that was a commercial pro- 
position. He remembered the general manager of 
the Pennsylvania Steel Company had said that the 
best plan would be to take a rail bloom and cut it 
in half, and then discard both halves. 

After Mr. Colby had spoken, another member 
asked to add a few words, He said that the point 
of difference between the method of laying English 
and American track should be taken into con- 
sideration. In one case the rails were Jaid on chairs, 
thus forming two hard centres, whilst in the other 
case the rails were spiked to sleepers which would 
cushion the blow. This would affect the mecha- 
nical treatment to which the rails were subjected, 
and ought to influence the amount of phosphorus 
to be allowed. 


Propucers In Iron Briast-FurNace Work. 

A paper by Mr. R. H. Lee, of Liberty Furnace, 
Virginia,. was next brought before the meeting, by 
the Secretary, Dr. Raymond, saying a few words in 
reference to it. 

The discussion on this paper was of a very brief 
nature, and the meeting then adjourned. 








Fie. 1; 


VIsITS AND EXCURSIONS. 
Messrs. THORNYCROFT’s Works. 


For the afternoon of Wednesday three excursions 
had been arranged. The first was to the works of 
Messrs. John I. Thornycroft and Co., at Chiswick, 
and was attended by a large number of mem- 
bers. The readers of ENGINEERING are well 
acquainted with the progress of these works from 
the time they were founded, about 1860, by Mr. 
(now Sir John) Isaac Thornycroft. We have 
from time to time illustrated and described most 
of the important productions of the firm, both in 
regard to marine practice and the manufacture 
of steam-wagons and motor-cars. It will be re- 
membered that in the War Office competition 
this firm gained the 5001. prize for the best 
motor-vehicle suitable for military purposes ; 
this was in 1901. Sir John Thornycroft’s work 
in connection with the water-tube boiler is also 
well known, he being almost the first to intro- 
duce that type of steam generator into the British 
Navy. At present the firm are busy at their Chiswick 
Works in the manufacture of motors for marine pur- 
poses. The marine works and the steam-wagon 
works have become united by a recent amalgamation 


of the company. The company have secured the | pape 


patent rights of the Capitaine system of marine 
‘eo ageeed gas plant, and at the motor-yacht relia- 

ility trials in August last they obtained a special 
gold medal for a vessel propelled by a gas-engine, 
the gas being produced on board. This vessel, the 
Emil Capitaine, was illustrated and described in 
our columns. At the time of the amalgamation the 
Thornycroft Company acquired the large ship- 
building yard at Southampton, where the heavier 
work is now carried on. 


Visit To Messrs. J. anp E. Hatt’s Works 
AT DaRTForD. 


The second visit was to the works of Messrs, J. 





and E. Hall, Limited, at Dartford. In our last 
issue we gave a brief account of these works. 

A third party, under the guidance of Mr. 
Pendred, visited the Halls of the Inner and Middle 
Temples, the Law Courts, and several places of 
interest in the neighbourhood. 


Frere at Eart’s Court. 


On the evening of Wednesday there was a féte at 
the Earl’s Court Exhibition by invitation of the 
Chairman and Directors of the Imperial Royal 
Austrian Exhibition. The Western Gardens were 
illuminated, and other special attractions were pro- 
vided for the visitors. 


Jomst MEETING ON THURSDAY. 


Yesterday (Thursday, the 26th), there wasa joint 
sitting of the Iron and Steel Institute and the 
American Institute of Mining Engineers. On 
members assembling Captain Hunt occupied the 
chair, but upon his proposal Mr. Hadfield presided. 
The first paper taken was a contribution by Mr. 
James P. on ‘‘The Development of the Roe 
Puddling Process.” This was followed by a paper 
by Mr. James E. York, of New York, on ‘‘Im- 
provements in Rolling Iron and Steel.” The other 
rs on the list were taken as read. We shall 
deal with this part of the proceedings in our next 
issue. 

In the afternoon of yesterday visits were paid 
to the works of Messrs. Fraser and Chalmers at 
Erith (whose tandem winding-engine we illustrated 
and described last week), the works of the Asso- 
ciated Portland Cement Manufacturers at North- 
fleet (described in our last issue), and the Chelsea 
Power-Station. In the evening there was a féte at 
the Crystal Palace. To-day there is an excursion 
to Windsor, and this evening there will be a dinner 
at the Guildhall. We shall continue our descrip- 
tion of the remaining proceedings in our next issue, 

(To be continued.) 
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In pursuance of its ‘‘ closer settlement policy,” the 
State of Queensland has of late been rapidly extend- 
ing its system of lines. From Mungar Junction, 154 
miles north of Brisbane, on the North Coast Railway, 
a branch 664 miles in length runs inland in a westerly 
direction to a town named Degilbo, and beyond. The 
extension of 21 miles beyond Degilbo was undertaken 
by the State, after the repurchase and cutting up of 
the Wetheron and Ideraway runs, for the encourage- 
ment of the closer settlement of these districts. e 
branch is a light railway of 3-ft. 6-in. gauge; rails of 
414 1b. per yard and earth ballast were employed in its 
construction. The cost per mile ran out at 2000/. 

At a point five miles beyond Degilbo the line crosses 
Deep Creek, and to carry the line over this the con- 
crete bridge which we illustrate in Figs. 1 to 10 on 
this and the opposite pages was constructed. Fig. | 
gives a photographic view of the completed bridge ; 
Fig. 2 is a longitudinal drawing of the work, and 
Figs. 3 to LO give drawings of various sections and 
details, from di of which the design and construction 
will be clearly understood. 

The arch is struck with three circular radii, and 
approaches the parabolic form. From mere conside- 
ration of the questions of loading a rather more irre- 
gular curve than that adopted would have been the 
more correct. The calculations were worked out in 
accordance with Professor Cain’s elastic theory. A 
live load of 1.875 tons per lineal foot of bridge was 
taken, this being nearly 20 per cent. in excess of the 
heaviest engine load in use. 

The main span is one of 80 ft., the arched member 
being 3 ft. thick at the crown and 5 ft. at the spring- 
ings. It has a rise of 28 ft., and is 15 ft. 6in. in 
width. The spandril arches are of 13 ft. span with a 
rise of 3 ft., being 12 in. thick at the crown. A tem- 
perature range of 40 deg. Fahr. was allowed for in the 
design. The excellence of the material at hand, in the 
shape of stone, sand, and abundance of water, resulted 
in the use of concrete. A com tive estimate for 
reinforced work was made and found to be slightly 
higher than for simple concrete. The proportions in 
which the concrete was mixed were 1 .3. 6—the stone 
being broken to 2-in. gauge. Test blocks, 9-in. cubes 
of concrete, mixed in the same proportions as that used 
in the construction, failed on being subjected, three 
months after mixing, to a crushing load of 954 tons, 
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equivalent to a crushing strength of 170 tons per cubic 
foot. Cement of Australian manufacture, by the 
Commonwealth Portland Cement Company, Limited 
(Union brand), was employed, costing 4/. per ton de- 
livered at the site. 

The main arch centering supports were of local hard 
wood, the bracings of bush timber of light scantling, 
and the lagging of 9-in. by 2-in. hard wood planks cut 
at a neighbouring saw-mill. Much of this timber was 
used over again in the construction of other bridges, 
drains, &c., on other portions of this line. 

The main arch was allowed to set one month after 
its completion before the centres were struck. Levels 
taken after striking showed no deflection, neither was 
any deflection observed when running traffic over the 
bridge. 

The work took seven months to complete, and cost 
2193/., or about 17/. per lineal foot, tadlative of plant 
and supervision. The average cost of all concrete, 
amounting to a total of 860 cubic yards, came out at 

45s. 9d. per cubic yard. The rock excavation cost 
8s. 84d per cubic yard. Rates of wages were as follow : 
|— urers, 6s. 6d.; carpenters, 8s. 6d. to 10s. and 
| 10s. 6d. per diem of eight hours. 

The bridge was designed and constructed under the 
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supervision of Mr. W. Pagan, chief engineer to the 
Government Railways of Queensland, to whose 
courtesy we are indebted for the illustrations of this 
work. 





ELECTRIC GANTRY CRANES FOR 
BELFAST. 

THE illustration on page 120 shows.one of a pair of 
large gantry cranes recently constructed for the Belfast 
Harbour Commissioners. The cranes are designed for 
a working load of 4 tons at the large radius of 50 ft. 
There is a clearance under the gantries of 14 ft. from 
the rail-level to allow for the passage of locomotives, 
&c. ; and the extreme outside width of the framework 
is about 14 ft. The wire hoisting-rope is wound on a 
barrel, which can be clutched to the hoisting-motor for 
lifting, or allowed to run free on the shaft, and con- 
trolled by a brake for lowering. The hoisting-motor 
is of the series-wound enclosed type, rated at 50 brake 
horse-power, and giving a lifting speed of 160 ft. to 
180 ft. per minute. This and the other motors. take 


continuous current at 440 volts from the existing 


power supply. 
The slewing-motor is of 10 brake horse-power, fitted 


with reversing controller and hand and foot brakes, 
There ig also a 9-brake-horse-power reversible motor 
for derricking the jib. The slewing-motor will cause 
the loaded crane to make a complete revolution in 
30 seconds, and the rate of derricking is 20 ft. in 
20 seconds. A small traveller is fitted to the roof of 
the crane-house for handling the machinery when 
necessary. 

The cranes are each provided with a 35-owt. coaling 
grab, with automatic tipping arrangement, which is 
shown in use in the illustration. These grabs were 
constructed by Messrs. Priestman Brothers and Co., 
Limited, of Hull, and the electrical equipment of the 
cranes by the British Westinghouse sete a of 
Trafford Park, Manchester. The cranes themselves 
were built by Messrs. John H. Wilson and Co., 
Limited, of 15, Victoria-street, S.W., and Sandhills, 
Liverpool, under a specification drawn up by the late 
Mr. G. F. L. Giles, M. Inst. C.E. This gentleman, 
unfortunately, died before the contract was completed, 
and the cranes were finished under the supervision of 
Mr. W. RB. Kelly, M. Inst. C.E., his successor, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 18. 

THE consumption of steel-making irons is in excess 
of present producing capacity, This is indicated by 
the temporary suspension of some manufacturing plants 
using basicsteel. The entire capacity of the Western 
-Pennsylvania and Eastern Ohio furnaces has been 
engaged for the next four months. _ The oversold con- 
dition of this market pointsto an early advance. The 
necessity for making repairs in blast-furnaces has still 
farther decreased the production, and, in consequence, 
certain grades of pig have been advanced 25 cents per 
ton in answer to inquiries for early delivery. It is 
regarded as probable that other furnace companies will 
make an advance during the next few weeks. 

As to ordinary foundry and forge irons, there has 
been no further change of moment, although there is 
a liberal demand. The scarcity is felt particularly in 
steel irons, and the scarcity is likely to become more 
pronounced. Interest in the situation is increased by 
the knowledge of the fact that quite a number of 
furnaces will be blown out during the latter part of 
this month and August. An advance of 50 cents per 
ton in standard foundry and forge iron is well within 
the limits of probability. In order further to inten- 
sify the unrest a number of furnaces in Alabama, 
Tennessee, Virginia, and Pennsylvania have just 
withdrawn from the market, having quietly and 
rather unexpectedly to the general trade, sold their 
production up to October 1. It was the opinion 
of some authorities in pig iron that the month of 
July would be a comparatively quiet one, but judg- 
ment was in error. The demand for Pig iron 
has been exceptionally active, and, jadgiu y the 
inquiries that are arriving day by day, which are 
stimulated by the known intention of blowing out 
furnaces, the demand will be greater during the next 
few weeks. The furnace companies are less inclined 
at present than a month ago to book large orders for 
late delivery. There is a rush of orders for structural 
material and steel rails as well as orders for tramways, 
the construction of which has been authorised as soon 
as material can be provided. Structural requirements 
are exceptionally heavy, and contractors, engineers, 
and others who have constructional work in hand, 
find it necessary to speak for capacity far in advance. 
The railroad companies are the largest buyers, because 
of the work authorised in the construction of terminals 
and in general bridge work. Old bridges are every- 
where being removed and steel bridges are to take 
their place. The rail mills have been refusing busi- 
ness recently for late delivery this year. The 
Southern Pacific Railroad Company has just contracted 
for steel rails at Bilbao, Spain, to be used in laying 
tracks along a portion of its system where branch lines 
have been ordered. It is not po penne that Spanish 
capacity will be still further called upon. The New 
York Central Railroad has closed details of an agree- 
ment with the Illinois Steel Company and the Lacka- 
wanna Steel Company, whereby these two concerns 
agree to reserve capacity for the manufacture and 
delivery of 160,000 tons of steel rails during 1907. 
This order will be equally divided between the two 
compinies, The Great Northern has added to its 
contracts one for 30,000 tons of rails, which will be 
delivered at such time next year as they may be 
called for. 








A Hutt Reservorr.—At a meeting of the water com- 
mittee of the Hull Town Council, on Monday, twenty- 
five tenders were opened for the construction of a covered 
service reservoir at Keldgate, Cottingham. It was 
decided to accept the tender of Mr. T. C. Starkey, Hull, 
amounting to 23,495/. In the event of there being any 
impediment, a sub-committee was empowered to accept 
the next lowest tender—viz , that of Messrs. Moss and 
Co., London, amounting to 23,747/. The highest tender 
was 37,0000. 

New Cor.iery.—On Monday, the 23rd inst., a com- 
mencement was made with a new colliery which Messrs. 
Bell Brothers, Limited, Middlesbrough, owners of ad- 
joining collieries at Tursdale, Browney and Page Bank, 
are about to sink. The new shaft, which is situate close 
to the main road, on the left-hand side from Coxhoe to 
Durham, is slightly above a mile from the former place, 
and about 34 miles from the latter; and it is being sunk 
with the view of relieving the heavy haulage at the ad- 
joining Tursdale colliery. The work of sinking has been 
placed with Messrs. E. Johnson and Sons, East Boldon. 





Lieut Rattwars.—The Board of Trade have recent] 
confirmed the following Orders made 5 | the Light Rail- 
way Commissioners :— Barking Light Railways ny 
Order, 1906, authorising the Urban District Council o 
Barking Town to take lands for the purpose of widening 
a road on which a light railway authorised by the Bark- 
ing Light Railways (Extensions) Order, 1903, will be laid 
in the Urban District of ae in the County 
of Essex; North Lindsey Light Railways (Extensions) 


Order, 1906, authorising the construction of light railways 
in the parts of Linsey, in the County of Lincoln, from 
Winteringham to Barton-upon-Humber and from Whitton 
to AeeRe, in extension of the North Lindsey light 
railways. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market opened firm, but the total business 
was only 2500 tons of Cleveland warrants at 50s. 4d. 
cash and 50s. 74d. one month. The closing quotations 
wero firm, at 50s. 44d. cash and 50s. 8d. one month sellers. 
In the afternoon the tone was unaltered, and the deal- 
ings were rather better. The turnover was about 7000 
tons of Cleveland warrants at 503. 44d. and 50s. 4d. cash, 
and 50s. 74d. one month, and the closing quotations were 
the same as in the morning. On Friday morning the 
market was quiet but steady, and Cleveland warrants were 
done at 50s. 4d. cash and 50s. 8d. one month. The dealings 
only amounted to 1000 tons, and closing sellers quoted 
503. 44d. cash and 50s. 8d. one month., while buyers were 
at 1d. less ineach case. Hematite was quoted 64s. 3d. one 
month sellers, and 643. one month buyers. At the after- 
noon session there was rather more doing, and the tone 
was easier. Cleveland warrants to the extent of 9000 tons 
changed hands at 50s. 3d. five days, 50s. 64d. and 50s. 6d. 
one month, and 5ls. three months. At the close the 
quotations were easier at 503. 34d. cash and 50s. 7d. one 
month sellers, while there were buyers over at 50s. 3d. 
cash. Hematite was quoted at 633. 9d. cash sellers, 
and buyers at 14d. less. On Monday morning the market 
was steady, and 4000 tons of Cleveland warrants were 
done at 503. 34d. cash, 503. 7d. thirty-two days, and 5ls. 
three months. At the close there were sellers at 50s. 34d. 
cash, 503. 7d. one month, and 51s. 1d. three months. 
Hematite :—1000 tons changed hands at 633. 8}d. cash 
and 64s. one month, and closed with sellers at 63s. 8d. cash 
and 64s. one month. In the afternoon Cleveland warrants 
were firmer, and 3000 tons were dealt in at 50s. 44d., 
50s, 3d., and 503. 4d. cash. The closing quotations were 
503. 5d. cash and 50s. 8d. one month sellers. Hematite 
was easier, and one lot was done at 63s. 74d. cash. On 
Tuesday morning a firm tone again prevailed, and Cleve- 
land warrants, after being done at 50s. 44d. cash and 50s. 9d. 
one month, advanced to 503. 5d. and 50s. 9d. respectively. 
The turnover of 5000 tons included business at 51s. 3d. 
three months. Closing quotations were up to 50s. 64d. 
cash, 50s. 10d. one month, and 51s. 3d. three months 
sellers. Hematite was also quoted dearer at 64s. 3d. one 
month sellers. The settling prices were: — Scotch, 
56s. 3d.; Cleveland, 503. 6d.; hematite, 63s. 74d.; and 
Standard foundry iron, 50s. 44d. At the afternoon session 
the tone continued firm, and prices advanced. Cleveland 
warrants were done up to 503. 8d. cash and 50s. 114d. 
one month, and closed with sellers at 50s. 84d. cash and 
50s. 114d. one month. The total turnover of 8000 tons 
included some iron at 50s. 8d. seven days. When the 
market opened to-day (Wednesday) there was a much 
better feeling, and the price of Cleveland warrants ad- 
vanced rapidly. A g business of about 15,000 tons 
was done at from 503. 104d. to 51s. cash, 50s. 9d. 
five days, from 65ls. «to 5ils. 2d. to 5is. 14d. to 
51s. 3d. one month, and at 51s. 5d. ten weeks. The closin 
quotations were 51s. 04d. cash, 51s. 4d. one month, an 
51s. 10d. three months sellers, and there were buyers over 
at 51s. 34d. one month. Hematite was idle, but was 
mentioned dearer at 64s. 61. one month. In the after- 
noon the market continued firm, and 5000 tons of Cleve- 
land warrants changed hands at 51s. 2d. cash, 51s. 24d. 
five days, and from 51s. 44d. to 51s. 6d. to 5ls. 5d. one 
month. The closing quotations were 51s. 2d. cash and 
51s. 44d. one month sellers. The following are the 
market quotations, for makers’ (No. 1) iron :—Clyde, 
64s. 6d.; Calder and Gartsherrie, 65s.; Summerlee, 
66s. 6d.; Langloan, 693.; and Coltness, 72s. (all shipped 
at Glasgow) ; py oy — at Ardrossan) 60s. ; 
Shotts (shipped at Leith), 65s. 6d. ; and Carron ; (shipped 
at Grangemouth), 66s. 6d. 


Sulphate of Ammonia.—There is a fairly good enquiry 
just now for sulphate of ammonia for forward delivery, 
and the prices are 12/. to 12/. 2s. 6d. for August-December ; 
and 12/. 5s, to 12/. 7s. 6d. for January-June. Prompt 
business is very dull, and the price is about 11/. 17s, 6d. 
per ton Glasgow or Leith. 


Scotch Steel Trade.—A very satisfactory tone at present 
rules throughout the Scotch steel trade. A good general 
inquiry has been evident lately for almost all kinds of 
steel material both for home use and export. Ship- 
builders are also reported to have booked several new 
orders, and these contracts are almost bound to assist the 
local steel industry. Work has not yet been fully 
resumed in and around Glasgow, but by the beginning of 
next week all are expected to be hard at it. There is 
little doubt that the workmen will not be sorry, as all 
who spent their annual holidays at the Clyde watering- 
places had to put up with the most miserable wet weather 
experienced at this time for years. Prices remain firm, 
= no alteration has been made in the last official price- 
ist. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tinsley Rolling Mills, Limited.—The Directors of this 
aw report that the profit for last year, including 
the balance brought forward, amounts to 4688/. 133. 3d. 
They recommend the payment of a dividend equal to 
7 per cent. on the ordinary shares, to carry 500/. to reserve 
fund, add 1000/7, to the renewals account, and that the 
balance of 938/. 13s. 3d. be carried forward. 


Mining Engineers.—The members of the Midland Insti- 
tute of Mining, Civil, and Mechanical Engineers have 





rolling of plates. Over the annual meeting held later 
Mr. T. W. H. Mitchell presided. The report noted a 
membership at the end of the -year of 308 against 302 at 
the beginning. The balance in the bank on July 1, 1905, 
was 243/.; but 160/. had been invested in Great Northern 
guaranteed stock at a cost of 196/. 19s. 6d., and there 
was now a balance of 491. Mr. J. R. Robinson Wilson 
Leeds) was elected President for the ensuing year ; with 

essrs. J. Hodges, J. C. Marshall, and W. Walker, vice- 
presidents. 


Iron and Steel Trades.—Steady business continues 
to be done in all branches of the iron trade, and makers 
find that new orders can be obtained as books are cleared. 
There is, however, no great rush of work, and prices are 
fairly steady. There is a well sustained demand for steel 
of all descriptions, and more especially for what is required 
in connection with railway work and motor machinery. 
The calls from many of the makers of motor buses and 
motor cars are not only for steel in bars, but for gearing, 
crank, shafts, castings, and similar work. Some houses 
who have gone into this branch of trade more especially 
are well off for orders, with every prospect of the demand 
continuing. A great deal of the crucible steel in bars is 
made to fill orders from abroad, as there is not much in- 
crease in the consumption at home. This is largely due 
to the fact that there is little or no improvement in the 
cutlery and tool trades. There is a big demand for steel 
for files, a branch of trade that continues very brisk. 


South Yorkshire Coal Trade.—The reports with regard 
to the steam-coal collieries are that pits are working full 
time, and that the great bulk of the output is sent away 
as promptly as possible. The export trade is unusually 
brisk ; the railway companies are taking full supplies, 
and there is no decline in the tonnage going into the iron 
and steel works. In house coal, business is still quiet, and 
as considerable quantities have to be obtained with the 
steam-coal, owners are glad to clear them off at the best 
prices they can realise. Some merchants at the present 
time are laying in stocks in anticipation of the coming 
season’s demand. Common coal isstill moving off freely, 
and makers of all qualities of coke report that business is 
well maintained. Prices are kept up. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Usually July is a very 
quiet month, but during the t few days there has 
been considerable activity in Cleveland pig iron. Sales 
would have been even heavier if producers had been in a 
position to dispose of more iron. In addition to a good 
prompt business a number of enquiries on forward account 
are reported, some of them for delivery so far ahead 
as September next year. Quotations for forward de- 
livery are about the same as current rates. Shipments 
continue large and inland deliveries are on a very satisfac- 
tory scale. To-day No. 3 g m.b. Cleveland pig advanced 
to 51s. 3d. for early f.o.b. delivery, and by the close of the 
market that was more a buyer’s price than a seller’s. No. 1 
became 52s. 9d.; No. 4 foundry, 50s. 3d.; grey forge, 493.; 
mottled, 483. 9d.; and white, 483. 6d. East Coast hema- 
tite pig was in fairly good request, the output being well 
taken up. For early delivery of Nos. 1, 2, and 3 the 
price was 64s. 9d.; whilst No. 4 forge hematite was 
61s. 3d. to 61s. 6d. There was said to be still a good deal 
of competition with West Coast makers. Middlesbrough 
warrants closed very strong at 51s. 1d. cash buyers. 
Spanish ore maintained its values well, but there was 
very little doing in it, dealers showing no ee to sell, 


and consumers having contracts made which will satisfy 
their needs for some little time. Rubio (50 per cent. 
quality) was 193. 6d. ex-ship Tees. Freights, Bilbao to 


Middlesbrough, were fixed at 42. 104d. 


Manufactured Iron and Stcel.—Quietness still charac- 
terises the manufactured iron and steel industries. Pro- 
ducers are kept busy, but many contracts are getting 
well seen into, and new orders are scarce. As yet makers 
have not lowered their quotations, but reductions are 
looked for. Common iron bars are 7/. 53. ; best bars, 
7l. 15s. ; best best bars, 82. 5s. ; iron ship-plates and iron 
ship-angles, each 7/. 5s.; iron ship-rivets, 7/. 17s. 6d. ; 
steel bars, 7/.; steel ship-plates, 7/.; steel ship-angles, 
6l. 123. 6d. ; steel boiler-plates, 87. ; steel joists, 6/. 7s. 6d. ; 
steel sheets (singles), 8/.; and steel sheets (doubles), 8/. 5s. 
—all less the customary 24 percent. Cast-iron railway 
chairs are 3/. 15s. ; heavy sections of steel rails, 62. 7s. 6d. ; 
and steel railway-sleepers, 6/. 17s. 6d. to 77.—all net cash. 


Messrs. Warner and Co., Limited.—The report of the 
directors of Messrs. Warner and Co., Limited, Middles- 
brough, to be presented at the shareholders’ meeting on 
August 1 reveals a very prosperous state of affairs. The 
profit on the year’s trading amounted to 14,554/. 93. 2d., 
and, with the amount carried forward from last year of 
15412. 93. 1d., to 16,0967. 8s. 3d. Interim dividends 
were paid on February 1 on preference shares at the rate 
of 6 per cent., and on ordinary shares at the rate of 10 per 
cent., absorbing 3182 103. 0d., and leaving a balance of 
12,9137. 183. 3d. This balance the directors propose to 
allocate as follows: directors’ fees, 300/.; income-tax, 
5952. 103. 1d.; audit fee, 407.; final dividend on pre- 
ference shares at the rate of 6 per cent. per annum (less 
income-tax) for half-year ending June 30, 1282/. 10s. 0d. ; 
final dividend on ordinary shares at the rate of 
of 30 per cent., making 20 per cent. for the year, 
5700/.; depreciation, 1000/.; reserve, 2000/.; balance 
carried forward, 1995. 18s. 2d.—12,913/. 18s. 3d. The 


held their annual meeting at Bradford, when there was a | buildings, furnaces, plant, and tools, have been main- 
large attendance. The members first visited the works tained in a state of thorough efficiency, and the cost has 


of the Low Moor Iron Company, where they witnessed 


the various processes in the manufacture of iron and the i 





been charged to revenue. Mr. Herbert Warner is the 
retiring director, and being eligible, offers himself for re- 
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election. The auditors, Messrs. W. B. Peat and Co., also | 


retire, and offer themselves for re-election. 


Coal and Coke.—Quotations for fuel, with the exception 
of household kinds, are firm. Unscreened Durham 
bunkers are in good demand at 93. 44d. to 93, 9d. f.o.b. 
Consumption of gas cal is beginning to improve. Coke 
is strong on the basis of 17s. for average blast furnace 
qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for large steam coal have been 
nominally unchanged, but business has remained quiet. 
The best large steam coal has made 15s. to 15s. 6d. per 
ton, while secondary qualities have ranged from 133. 9d. 
to 14s. 6d. per ton. House coal has been generally 
stationary ; the best ordinary qualities have made 
14s. to 14s. 6d. per ton, while secondary descriptions 
have ranged from lls. to 13s. per ton. No. 3 Rhondda 
large has been quoted at 14s. 9d. to 15s. 3d. per ton; 
foundry coke has made 19s. to 19s. 6d. per ton, and fur- 
nace ditto 17s. to 17s. .6d. per ton. As regards iron 
ore, Rubio has brought 183. 9d. to 19s. per ton, and 
Almeria 18s. 9d. per ton, upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c, to 
Cardiff or Newport. 

Newport.—Mr. Leaning, district manager of the Great 
Western Railway agg oe together with Mr. Aldridge 
(goods manager), Mr. Blackall (engineer), and Mr. Jones, 
general manager of the Cardiff Channel Dry Docks Com- 
pany (Limited), have officially opened a new junction 
line connecting the property of the Cardiff Channel 
Company at Newport with the Great Western system. 


Swansea New Dock.—Water has been completely drained 
from the site of Swansea new dock, and work will be 
commenced on the outer lock almost immediately. 
Meanwhile the is being completed to the Prince 
of Wales Dock, and other parts of the work are making 
good progress. 

Dowlais.—The output at the Goat Mill has been affected 
by temporary circumstances, and the out-turn of steel 
rails has been below the average, The output comprised 
some quantity of steel sleepers. The Big Mill has been 
occupied upon light material of a miscellaneous order. 


Pembroke Dockyard.—The vote for wages at Pembroke 
Dockyard is to be decreased annually, until in 1908-9 = 
35,0002. will be voted. This, it is at present intended, will 
be the vote for each succeeding year. The amount is only 
about one-fourth of what has been annually paid in wages 
at Pembroke dockyard for several years. 


Swansea and Antwerp.—The Swansea Harbour Trustees | rp) 


have visited Antwerp. It is stated that one object of the 
trip was to inspect the latest electrical dock appliances in 
use at Antwerp, with a view to their possible adoption 
at Swansea. 

The Swansea Valley.—In the steel trade, furnaces have 
been producing to their full capacity. Heavy consign- 
ments of black plates have been made. A fair amount 
of activity has been observable at the collieries. 


Monmouthshire Water Supply.—A conference of district 
councils in Monmouthshire has been held at Newport, to 
discus; the question of water supply. The county sur- 
veyor (Mr. W. Tanner) has made a detailed report dealing 
with the several districts. Speaking in general terms, he 
says :—‘‘ In the valley, where the shortage of water last 
summer was felt most, a new main has been laid, which 
seems, according to information obtained, to be sufficient 
for the present and the immediate future. If each district 
is taken separately, I suggest that when the question is 
thoroughly discussed, a deputation be asked to attend 
from each, in order to ventilate the whole question as to 
the necessity of further supply. In purely agricultural 
districts, an arrangement might be formulated by the 
rural district councils for making small storage reservoirs, 
in various “parts of their districts, as a dry-weather 


supply.” 








**UniversaAL Tgcunicat Dictionary.”—About 2000 
firms and individual collaborators in different countries 
are assisting in the work of compiling the ‘‘ Universal 
Technical Dictionary,” for translation purposes, which was 
commenced in 1901, and over 3,000,000 word-cards have 
been already collected. Alphabetising is so far advanced 
that printing will commence early in 1907. Dr. Hubert 
Jansen, the editor-in-chief, will be glad to give any infor- 
mation that may be required. His address is :—Techno- 
lexicon, Berlin (N.W.T.), Dorotheenstrasse, 49. The 
work will be printed and published by J. J. Weber, 
Illustrierte Zeitung, in Leipzic. 





Irattan Rartways.—The Italian Chambers have ap- 

roved a Bill for the purchase of the system of the 
+t roll Railway Company. The consideration 
for the transfer is 9,178,000/. This amount is proposed 
to be paid by the Italian Government as follows:— 
2,200,000/. immediately ; 1,200,000 on September 1 ; and 
2,800,0002. on December 1. The last two instalments bear 
interest at the rate of 3.65 per cent. per annum. The 
balance of 2.978,000/. is to be paid by means of an issue 
of Italian Rentes bearing interest at 3.65 per cent. per 
annum, and exempt from all taxation. The Italian 
Chambers have also approved the purchase of the southern 
system of the South Italian Railway Company, and the 
Ttalian Government will take possession of the lines pur- 
chased on August 1, The purchase is based upon the 
terms of a convention bearing date March 26, 1906. The 
South Italian Company is still to work its Adriatic lines. 


MISCELLANEA. 


THE broadside launching of steamers continues to be 
favoured in the American Continent. Recently, two 
vessels over 550 ft. long, 56 ft. beam, and 31 ft. moulded 
depth, were launched in this manner from yards on the 
Great Lakes. 


Technical education is encouraged by the Canadian 
Pacific Railway, which offers their employé; scholarships 
at the McGill University. Fivescholarships are granted, 
each for a four years’ course in applied science. They 
are open to all employés under 21 years of age, and to 
sons under 21 years old of the permanent staff, 


One of the Clarkson steam omnibuses, running from 
Cricklewood to the ‘* Elephant and Castle,” has now com- 
pleted 5115 miles, only losing two journeys for adjust- 
ments. The route has several stiff gradients, and is 
very bad in places, but the bus has worked 19 hours a 
day and 14 hours on Sundays for six consecutive weeks, 
with practically no trouble whatever. 


Tests have recently been made by the Victorian Mines 
Department on the suitability of shales for brick-making. 
Shale exists in large quantities, and is thrown on one side 
as waste, at the coal-mines at Kilcunda and Coal Creek. 
It is found that at a temperature below 1200 deg. Fahr. 
excellent bricks can be made of this material. The ex- 
perimental bricks made are hard, and did not crack or 
warp in burning. 


In a recent article on ‘‘ Electric Welding,” the Engi- 
neering T'imes draws attention to the wide range of work 
to which it is possible to apply this system of welding. 
The welding of copper conductors of 0.036 in. diameter 
(No. 20S.W.G.) is put at one end of the range, and at 
the other is = an instance of satisfactory work being 
accomplished by this method, on heavy rings of steel 6 in. 
wide by 2 in. thick, or 12 square inches cross-sectional 
area. 


The Railway Gazette recently directed attention to the 
now oft-raised point of the lack, in this country, of a body 
of the nature of the Railroad Master Mechanics Associa- 
tion of America. The good work this institution does is 
well known over here ; and by collecting in their reports 
valuable and varied information of a most useful and 
practical nature they fill a field in American railroad 
work which, it is to be deplored, is left altogether un- 
developed in this country. 


According to the Australian Mining Standard, an 
arched-roof top to a reverberatory furnace was recently 
renewed at the United Reef Copper Mine, Kilkiran, 
Queensland, without material loss of time. The roof 
measured 17 ft. by 22 ft., and weighed about 12 tons. 
ne new roof was built over the furnace, and, when 
completed, the old one was allowed to fall, and the new 


one lowered into place. A loss of time, estimated at | P® 


three weeks, was thus averted satisfactorily. 


A concession has just been granted for the supply of elec- 
tricity, for power and lighting purposes, to the towns of 
Benguella, capital of Portuguese South-West Africa ; 
Catmubella, a trading centre of importance; and Lobito, 
which owes its importance to its natural harbour. These 
towns are connected by railway. Power will be obtained 
from falls on the Catmubella River. The work is in the 
hands of an English syndicate, and Mr. C. F. Bamford, 
A.M. Inst. C.E., is the engineer for the undertaking. 


Long-distance runs without “3 are quite a feature of 
English railroad travelling. In this matter the London 
mm North-Western ee leads with 46 regular runs 
over 100 miles in length, without intermediate stop3. The 
Great Western Railway comessecond, with 31 runs daily 
over 100 miles in length ; and this company leads all in the 
matter of distance of its longest journey, namely, that 
from Paddington to Plymouth, now vid Westbury, 2253 
miles. Altogether, some 152 daily runs of over 100 miles 
without stop, are made on the railways of the United 
Kingdom. 

Some very interesting statistics as to the displacement 
of horse by mechanical traction are given in our contem- 

rary, Motor Traction, Last year there were no motor- 
buses crossing Putney Bridge, and the horse-’buses 
which crossed in twelve hours numbered 1613. This 
year 805 motor-’buses passed in the corresponding time, 
and 1222 horse-’buses. The private motor-cars had in- 
creased in the interval from 361 to 506, or 40 per cent., 
and the horse-vehicles—mostly private carriages—de- 
creased from 715 to 609, or 15 per cent. Motor-cycles 
increased from 93 to 134, and push-bicycles decreased 
from 5920 to 4879. 


Owing to the diminishing supply of timber for sleepers 
in America, attention is being paid to possible substitutes, 
and the Chicago and Alton, and other lines, have been 
experimenting with steel and concrete ties or sleepers. 
Two lengths of light channel steel are imbedded at each 
end in a block of concrete, 9 in. by 7 in. by 3 ft. long. 
Between the rail and the concrete bed is placed a wooden 
packing-piece, and aspecial fastener fixes this to the con- 
crete block. Spikes are used to fasten the rail to the 
wooden packing-piece. Some lengths of road have been 
laid in this manner ever since 1901, and the results are 
said to have been most satisfactory. 


In the Journal of Political Economy, the contrast be- 
tween the success and enterprise of municipal and that 
of company’s management, in such matters as electric 
lighting, was emphasized by the fact that well-known 
cities were taken as examples. In the city of Glasgow, 
the home of municipal trading, 9324 customers are on the 
books, and 403,000 lamps of 16 candle-power are installed, 
in a city with a population of 760,000. In Mass 





in which electricity is supplied by companies, the number 


of customers is 15,136, and the number of 16-candle-power 
lamps installed is 1,114,000, in a city of only 573,574 
population. Such contrasts scarcely need comment ; they 
tell their own tale. 


Among the many uses to which reinforced concrete is 
now put may be instanced that of reservoirs. At Nun- 
eaton a water reservoir of 500,000 gallons is being con- 
structed on thissystem. It is stated that, on account of the 
liability of the soil to subsidence, owing to pit workings, 
&c., brick or masonry construction would be extremely 
expensive, and itis expected that ferro-concrete will meet 
the desired ends at much less cost. The main reservoir 
will be 100 ft. long by 80 ft. wide and 11 ft. high. It is 
completely covered in, the roof, also of reinforced con- 
crete, being supported on vertical columns arranged in 
six rows of seven columns each. The concrete is of the 
following proportions :—1 part cement, 14° sand or small 
granite up to } in. gauge. and 3 parts crushed granite, 
}-in. to §-in. gauge. The interior faces are covered with 
a } in. coat of neat cement. 


The annual report of the Water Works Engineer of 
Liverpool has just been issued. During the year 1905 
the second pipe line from Lake Vyrnwy was put into use, 
and the discharge from this pipe between the lake and 
the filter beds at Oswestry varies between 18,750,000 and 
19,250,000 gallons per day under different conditions of 
head at the inlet. The total water resources of the cor- 
poration now amount toa total of 48,000,000 gallons per 
day, 32,500,000 gallons of which is drawn from Lake 
Vyrnwy. The maximum summer demands on the service 
are about 36 million gallons per day, and in winter the 
maximum demand is about 37 million gallons per day. 
These figures represent the average quantities per day 
over periods of two or three weeks. The actual maxima 
and minima of demand in 1905 were as follows :— 


Gallons. 
Maximum consumption in winter 
inone day ... oe oe ... 86,406,000 
Minimum consumption in winter 
inoneday ... me oud ... 18,326,000 
aximum consumption in summer 
inoneday ... bas at ... 83,591,000 
Minimum consumption in summer 
in one day ... nen = 19,983,000 


Regarding the uses to which the water is put in the 
city itself, that used for domestic purposes, hotels, ware- 
houses, &c., amounts to an average of 15,371.000 gallons 
per day. Second in amount comes that used for trade 
purposes+-6,900,000 gallons; and the amount used for 
public pur washing streets, flushing sewers, &c., 
comes third, as 1,549,000 gallons. The increase in total 
water supplied during the year for domestic and sanitary 
purposes amounted to 113,399,000 gallons, while the 
population in the city and district imcreased by 9474 
rsons. The waste occasioned by leakage, &c., may be 
imagined when it is mentioned that no less than 44,003 
defects were put to rights during the year. An average 
of 82,000 gallons per day was consumed for fire-extin- 
guishing purposes. 








Tue Late Franz J. Mutter.—The director of the 
Rheinesche Stahlwerke in Meiderich Franz J. Miiller 
was killed by a carriage accident several weeks ago, on 
the day following the celebration of his birthday. Born 
in Soerabaja, on the Island of Java, in 1863, he was edu- 
cated at Cologne, on the Rhine, and at the Technical 
High School of Karlsriihe. His practical experience was 

ained in the metallurgical and engineering works on the 
Rhine, and he was appointed chief engineer to the steel 
works whose director he became subsequently, in 1896. 
Herr Miiller was an active member of the Verein Deut- 
scher Ingenieure. 

Exrectric Power In New ZeaLrann.— An electric 
power-station for the Waihi Grand Junction Company, 
which was commenced in October, has been completed, 
and is ready for supplying electricity to the mire. The 
steam plant consists of three Babcock-Wilcox water-tube 
boilers, each having a total heating surface of 3140 square 
feet, and capable of evaporating 10,000 lb. of water per 
hour. Steam is generated at 200 lb. per square inch, and 
superheated 120 deg. Fahr. Mechanical chain - grate 
stokers are fitted, enabling slack cual to be burnt. There 
are three Richardson-Westgarth-Garson steam turbines at 
present installed, each capable of developing 580 horse- 
power, the speed being 3000 revolutions per minute. The 
motors for driving the stamps and battery machinery have 
also been erected. An electric winding-engine is ex- 
pected shortly, and when this is erected the mine will be 
ready for full working. 





A New Tyrer or Motor-Cas ror Lonpon.—A demon- 
stration was given last Friday of a new typeof motor-cab, 
designed by Mr. Theo. Ridge, of 67, Kitto-road, S.E. The 
body, back wheels, and springs of the vehicle are similar 
to those of an ordinary hansom, except that the body is 
set considerably lower. The vehicle is, in fact, a hansom 
converted. The driver’s seat is on a box in front. The 
cab is driven by a four-cylinder vertical engine placed in 
front, connected by a Renold chain to a second motion 
shaft which drives the front axle by another chain. To 
permit of steering, the front wheels are connected to the 
axle by universal couplings, an arrangement the beha- 
viour of which it will be interesting to watch in practice. 
This cab has two forward speeds and one reverse, and the 
drive is either direct or through an epicyclic gear. It is 
controlled entirely by the feet of the driver. The police 
authorities have passed the vehicle, and we understand a 
company is to be formed to place such cabs on the streets, 

robably with the much-needed taxameter attachment to 





indicate to the passenger the legal fare. 
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ELECTRIC GANTRY CRANE FOR BELFAST HARBOUR. 


CONSTRUCTED BY MESSRS. JOHN H. WILSON AND CO., LIMITED, ENGINEERS, LIVERPOOL. 


(For Description, see Page 117.) 
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TURBINE-DRIVEN STEAMERS FOR FISHGUARD AND ROSSLARE 
SERVICE, 


j CONSTRUCTED BY MESSRS. JOHN BROWN AND CO., LIMITED, AT THEIR SHIPBUILDING WORKS AT CLYDEBANK, N.B. 


(For Description, see Page 106.) 
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Fic. 1. Tue ‘*St. Patrick” SteamMiInc over 23 Kwors. 
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| Fic. 2. View in tHE Turbine Encine-Koom. 


(“0 face Page 106.) 
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TRIPLESCREW TURBINE STEAMERS “ST. PATRICK” AND “ST. DAV_D” fo 
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NOTICES OF MEETINGS. 


Tue InstrrvTion OF MecHaNicAL ENGINgERS.—Tuesday, July 31, 
to Friday, August 3. The following papers have been offered 
for reading and discussion, and will be read as time permits, but 
not necessarily in the order here given :—‘‘ The Development of 
Blast-Furnace Blowing-Enyines,” by Mr. David E. Roberts, of 
Cardiff, Member. ‘ Shipping of Coal,” at Cardiff, by Mr. Henry 
8. C. Ree, of Cardiff ; > Penarth, by Mr. T. Hurry Riches, Vice- 
President, and Mr. T. E. Heywood, of Penarth ; at Newport, 
by Mr. John Macaulay, of Newport, Mon. A description of the 
apparatus at Barry will also be supplied. ‘‘ Some Notes on the 

uipment of Bargoed Colliery,” by Mr. E. M. Hann, of Aberdare. 
** The Manufacture of Tin-Plates,” by Mr. R. Beaumont Thomas, 
of Dennel-hill, near Chepstow. ‘‘ Railway Motor-Oar Traffic,” by 
Mr. T. Hurry Riches, Vice-President, and Mr. Sidney B. Haslam, 
of Oardiff, Associate Member. ‘‘ Large Testing-Machines in South 
Wales, 1829-1906,” by Mr. J. Hartley Wicksteed, Past-President.— 
Tuesday, July 31, at 10 a.m., the Right Hon. the Lord Mayor of 
Cardiff, Alderman Robert Hughes, and the members of the 
Reception Committee, will welcome the President, Mr. Edward P. 
Martin, and the Council and members of the Institution, also a 
party of American engineers attending the meeting, in the Hall 
of the South Wales Institute of Engineeers. Reading and discus- 
sion of papers; Mr. Edward P. Martin, President, in the chair. 
lp.m. Luncheon in Park Hall, by kind invitation of Messra 
Guest, Keen, and Nettlefolds. 2.30 p.m. (A) Visit to Bute Docks 
and Messrs. Keen, and Nettlefold’s Cardiff works, by special train, 
kindly provided by the Rhymney Railway Company. 8 p.m. 
Conversazione at Park Hall AW. Right Hon. the Lord Mayor 
of Cardiff, Alderman Robert Hughes, and the Lady Mayoress. 
Dancing after 10 p.m.—Wednesday, August 1. 10a.m. Reading 
and discussion of papers; Mr. Edward P. Martin, President, in 
the chair. (B) 1.15 p.m.? Visit to Penarth Dock. Special train 
from Queen-street Station and luncheon on arrival at the 
dock, by kind invitation of the Taff Vale Railway Company. 
7 for 7.30 p.m. Institution dinner in Park Hall, Cardiff.— 
Thursday, August 2. Alternative visits: (C) 10 a.m.—Barry 
Docks. Special train and luncheon, by kind invitation of the 
Barry Dock and Railway Company. Or, (D) 10 a.m. (about).— 
Bargoed Colliery. Train to Bargoed. Visit colliery. Luncheon 
by kind invitation of Powell Duffryn Steam Company. Or, 
E) 9.30 a.m.—Newport Transporter Bridge and Alexandra 

ks, Newport. Train to Newport. Electric tram to Trans- 
porter ——o Alexandra Docks. Luncheon by kind invita- 
tion of the ks Company. 3.30 to 6 p.m.—Afternoon party 
at Cardiff Castle will be given by the Most Honourable the Mar- 
chioness of Bute. Evening—A Welsh concert will be given in 
the Park Hall, by invitation of the Local Reception Committee. 
—Friday, August 3. Alternative visits: (F) 10.18 a.m. (about).— 
Chepstow and Tintern. Train to Chepstow. Visit Ohepst 
Castle. Luncheon at the Beaufort Arms, Chepstow. Drive to 
Tintern vid Wyncliffe. Tea at Beaufort Arms, Tintern. Ordi- 
nary trains to Cardiff. Arrive 6.8 p.m. or 7.42 p.m. (Tickets 
11s. 6d. each, or with third-class railway 8s. 6d. each ; after July 
21, 18s. and 10s.). If this excursion exceeds eighty it will be 
divided, the round trip between Chepstow and Tintern being done 
in opposite directions. (Limit 140.) An e ion to M th 
and Ragies may be arranged if excursion F is full. Or (G) 
10 a.m. (about).— Ilfracombe. Special train to Barry Docks. 
St to Ilfr be (24 hours). Luncheon at Ilfracombe. 
Steamer returns to Cardiff. Arrive late afternoon. (Tickets 6s. 
each ; after July 21, 7s.) 8 p.m.—Illuminated féte at the Sophia 
an Cardiff, by kind invitation of the Local Reception Com- 
mittee. 
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THE PREVENTION OF CORRUPTION. 


Att who are interested in the maintenance of a 
high standard of commercial morality should wel- 
come the announcement that the Government 
intend to , before Parliament rises in August, 
the Bill for the Prevention of Corruption, a mea- 
sure which is intended to —“~ the payment and 
receipt of secret commissions. It ell = be difficult 
to name any industry in the country which is not 
infected with this disease, either in a mild or an 
aggravated form ; and the stoppage of the a 
by making it criminal, woul nefit the com- 
munity rr, Bel It by no means follows, however, 
that because a commission is virtually secret it is 
necessarily fraudulent. Numerous commissions are 
paid and received which, although secret in the 
strict sense of the term, are paid in accordance 
with long-standing custom. For instance, trades- 
men give presents to household servants. The 
present may be surreptitious, but the practice is 
well known. It may be that many householders 
know of and connive at this and other customs of 





21a like nature; but it is now deemed desirable, by 
26 | the promoters of the Prevention of Corruption Bill, 


that anyone who desires to protect himself from 
this custom may do so by setting the criminal law 
in motion. 

The text of this measure merits a few moments’ 


go | careful attention. It is provided by Clause 1 that 
36|if any agent corruptly accepts, or attempts to 


obtain, or agrees to accept, or attempts to obtain 
for himself or for any other person, any gift or 
consideration as an inducement or reward for doing, 
or forbearing to do, any act in relation to his prin- 
cipal’s affairs or business, or for showing or for- 
bearing to show favour or disfavour to any person 
in relation to his principal’s affairs or business, 


he shall be guilty of a misdemeanour, and shall be 
liable, on conviction or indictment, to imprison- 
ment, with or without hard labour, for a term 
not exceeding two years, or to a fine not ex- 
ceeding 500/., or to both such imprisonment and 
such fine; or, on summary conviction, with or 
without hard labour for a term not exceeding four 
months, or to a fine not exceeding 50l.; or to both 
such imprisonment and such fine. The same 
penalties apply to any person who agrees to give 
or offers any gift or consideration with a corrupt 
intention. The Bill also provides for the appli- 
cation of identical penalties to any person who know- 
ingly gives to any agent, or any agent who knowingly 
uses with intent to deceive his principal, any re- 
ceipt, account, or other document in respect of 
which the principal is interested, and which con- 
tains any statement which is false or erroneous, and 
which is intended to mislead the principal. 

Clause 2 provides that a prosecution for an offence 
under the Act shall not be instituted without the 
consent, in England, of the Attorney-General or 
Solicitor-General, and in Ireland of the Attorney- 
General or Solicitor-General for Ireland. It is 
also provided, by way for further safeguard against 
abuses, that the Vexatious Indictments Act, 1859, 
with its amendments, shall apply to offences under 
the proposed Act. The Act is also to extend to 
Scotland, subject to slight modifications rendered 
necessary by Scotch law. 

The definition clause is of considerable import- 
ance. The expression ‘‘ consideration,” includes 
valuable consideration of any kind ; the expression 
‘** agent,”” means any person employed by or acting 
for another; while the expression ‘“ principal,” 
includes an employer. It is also important to notice 
that a person serving under the Crown is to be an 
agent within the meaning of the Act. 

It is difficult to — any form of bribery and 
corruption which could not be brought within the 
four corners of this comprehensive measure. Sup- 
pose, for instance, an agent were employed to sell 
property. In the ordinary course his commission 
would be payable out of the purchase price, and it 
would therefore be in his interest to keep the price 
as large as possible. Where, however, such an 
agent accepted a commission from the purchaser, 
in whose interest he would tend to make the price 
as low as possible, this would be a criminal offence 
within the meaning of the Act, for which both 

iver and receiver might be held answerable. 
ing that the term ‘‘ agent” is to include Crown 
Agent, the measure can also be used for the og a 
of preventing those secret commissions which have 
been alleged to change hands in connection with 
the sale and purchase of war stores. 

It is to be noticed that no proceedings may be 
commenced unless the jiat of the Attorney-General 
is first obtained ; and, further, that the islature 
will refuse to define the term ‘‘ corruption.” As to 
the fiat of the Attorney-General, there are several 
forms of legal proceeding at the present time which 
can only be commenced with the authority of the 
law officers, so there is no novelty in this —— 
In declining to propound a definition of corrupt 
practice, the promoters of the measure have taken 
an exceedingly wise course. Who can define 
fraud? Must it not be defined in relation to the 
circumstances of each particular case? Time and 
again the Legislature has passed Acts which 
render fraud. punishable; but they have always 
left the definition of this subtle phrase to the 
tribunal which decides each case. 

So much for the text and objects of an excellent 
and well-intentioned measure, to the propriety of 
which no honest and fair-minded man can take ex- 
ception. But what of its effect in practice? We 
must bear in mind that both giver and receiver are 
to be held liable under its provisions. Which of 
them is likely to ‘‘ blow the gaff”? The principal 
may sometimes ascertain, by a side-wind, that a 
commission has passed ; but in order to establish 
his charge he must undertake the difficult task of 
finding witnesses who will not incriminate them- 
selves. Again, those who are sufficiently dishonest 
to give or receive a bribe will usually be sufficiently 
cunning to blot out all traces of their dealings. 

In these circumstances we do not anticipate 
that the measure under review is likely to have 
a very startling success, except that it may exer- 
cise a deterrent effect upon those who might 
otherwise yield to the blandishments of the 
tempter. It must not be forgotten that, at the 
present time, there are certain civil remedies open 





to those whose agents are guilty of accepting secret 
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commissions. For instance, in a case which was 
tried in 1904 (Bartram v. Lloyd, 90 L.T., 357), the 
defendant, acting through his agent, entered into a 
contract with the plaintiffs, who were shipbuilders, 
for the building of a ship. Before the contract 
was arranged, the plaintiffs secretly agreed to give a 
commission to the defendant’s agent. At an inter- 
view which afterwards took place between the 
cage ps and the defendant, as to the payment by 

im of money due under this contract, the plaintiffs 
informed him that they had agreed to 1 shang com- 
mission to the agent; and the defendant, after 
being so informed, paid them a small sum on 
account. The plaintiffs afterwards brought an 
action to recover the balance due to them. At the 
trial it was held (in the King’s Bench) that, by 
reason of the plaintiffs’ secret agreement to give 
a commission to the defendant’s agent, the contract 
was one which entitled the defendant to repudiate; 
but that by what had occurred at his interview 
with the plaintiffs he had confirmed the contract, 
and deterred himself from repudiating it. The 
Court of Appeal, however, held that the plaintiffs had 
not shown that there had been a full disclosure to 
the defendant of all the circumstances in connection 
with the plaintiffs’ agreement to pay commission to 
the agent, and that therefore fmf had been no 
such confirmation by the defendant of his contract 
as debarred him from repudiating it. This was a 
case in which a principal was held entitled to re- 

udiate a contract because of a secret commission. 

any other such instances might be quoted; and 
it is almost needless to point out that an agent who 
perpetrates a fraud of this kind forfeits his lawful 
commission. 








NEW NAVAL CONSTRUCTION. 
WITH a praiseworthy desire to give Members of 
the House of Commons something on which to 
found criticisms of recent designs during the debate 
on Vote 8, the Admiralty have issued a ‘‘ Memo- 
randum Explanatory of the Programme of New 
Construction for 1905-1906, with Details not In- 
cluded in the Navy Estimates for 1906-1907” 
(Cd. 3048), price 3d. The matter of leading im- 
ortance in this publication relates to the great 
attleship Dreadnought. The chief elements of 
design are given as we gave them in our issue of 
February 9, last, e 187. 

We are, by ody An now Officially in- 
formed that the Dreadnought is 490 ft. between 
‘ant pie rey 82 ft. wide, and of 26 ft. mean 
oad draught. The displacement at load draught 
is 17,900 tons, of which 11,100 tons is in hull, 
armour, and backing. The estimated horse-power 
will be 23,000 indicated with natural draught, 
and this is to give a speed of 21 knots. The coal 
capacity at load draught is 900 tons. The arma- 
ment consists of ten 12-in. guns, and twenty- 
seven small quick-firing guns. Turning to the 
question of cost we find that the total estimate, 
including guns —as already stated in our issue of 
June 22 last—comes to 1,797,4971.; an amount 
which almost exactly corresponds with the esti- 
mate of 1,800,000/. expressed in our article of 
November 17 last. The gross total is made up 
by the following items :—For dockyard labour on 
hull fitting and equipments—the ship has been 
built at Portsmouth—there will be expended, by 
the time the vessel is completed, 230,2471. ; for 
materials, 485,7621. On contract work on the hull 
there will be spent 168,000/., and a further sum of 
82001. The latter sum includes the ‘ value of 
steamboats and motor-boats ;” so we have here 
another novelty accepted in naval equipment. 
The propelling machinery has been supplied by 
Messrs. Vickers Sons and Maxim, and will 
cost 272,7831.; whilst there will be a further sum 
of 21,3831. spent on auxiliary machinery, not 
included in the specification for propelling ma- 
chinery. For torpedo tubes made in the dock- 
ard, there is set down 4 charge of 4022/. for 
eed and 39241. for materials, whilst for gun 
mountings the estimate is 353,9621. The estimated 
cost of guns is 113,200/. The total estimated ex- 
penditure up to the end of the present financial 
year, excluding armament and ordnance stores, 
is 1,678,7771., leaving only a sum of 55201. to com- 
plete. 

The details are more interesting in view of the 
fact that the Government—not without pressure 
it is said—has consented to the Admiralty putting 
in hand three more ships of the same class. Two 
are, we understand, to be built in Royal Dockyards 


—probably Portsmouth and Devonport — whilst 
the third will be given out to private contract. 

The leading principles of the design of the 
Dreadnought has, we are told by the Memorandum, 
been approved by the Admiralty, as embodying the 
views of the ‘‘ Committee of Naval and Scientific 
Experts of large and varied experience” who were 
ps0 eg as an advisory body to assist their Lord- 
ships in coming to a conclusion upon various im- 
portant features in connection with the type of 
vessels to be laid down. We are, however, further 
informed that it was ‘‘no part of the function or 
purpose of the Committee to relieve the Director 
of Naval Construction of his official responsibility 
for the design of the ships.” One would have 
thought that would have gone without saying. It 
is hardly likely that an outside committee, how- 
ever large and varied its experience, would under- 
take to interfere with the professional and technical 
duties of the Director of Naval Construction and 
his staff. It has always been understood that the 
Board, after taking such advice as might be con- 
sidered needful, determined the qualities of attack 
and defence comprised in the design of a war vessel, 
it being left to the constructors’ department to say 
how far, or to what extent, the various elements 
proposed could be combined in a seaworthy ship. 

In whatever way the proposals came, however, 
reason is given for them in the Memorandum ; 
and the Board has taken a wise and liberal view 
of the situation by so far taking the public into 
their confidence. The main armament of guns of 
uniform calibre (12 in.) was arranged under the 
consideration of limitations imposed by the effect 
of the blast of firing on the crews of adjacent guns. 
Broadside fire was held to be the most important 
in a battleship ; but all-round fire was also con- 
sidered of great importance, as it gave the power 
to force an enemy, anxious to engage, to fight an 
end-on action. Therefore it was arranged that 
six guns should be mounted in pairs in the centre- 
line of the ship, the remaining four guns being in 
pairs on the broadside. With this arrangement 
eight 12-in. guns, or 80 per cent. of the main arma- 
ment, could be fired on either broadside, and four 
of possibly six could be fired simultaneously ahead 
or astern. In regard to the secondary armament of 
12-pounders, or *‘ anti-torpedo-boat guns,” as they 
are called, it was thought necessary to have as 
wide a separation as possible, so that the whole 
should not stand the chance of being disabled by 
one or two heavy shells. These latter guns are of 
new design, and are said to be of greater power 
than those hitherto carried for use against torpedo 
craft. 

Turning to that part of the Memorandum which 
deals with details of hull design, we find that a 
forecastle is provided which gives a freeboard of 
28 ft. This is a greater height above the water- 
line than has yet been given to any modern battle- 
ship, and may be considered in conjunction with 
the comparatively lighter draught of this very big 
ship. 

Outline particulars of the armour distribution 
are given, and may be briefly repeated here for 
convenience of reference. The main armour-belt 
is of a maximum thickness of 11 in., tapering to 
6 in. forward and 4 in. aft. The redoubt armour 
varies in thickness from 11 in. to 8 in.; the turrets 
and fore conning-tower are 11 in. thick, and the 
after conning-tower is 8 in. thick. The protec- 
tive deck varies from 1? in. to 2} in. in thick- 
ness. Special attention has been given to safe- 
guarding the ship from underwater explosion, all 
the transverse bulkheads below the main deck 
(which will be 9 ft. below the water-line) are un- 
pierced, except for the purpose of leading pipes or 
wires conveying power. Lifts and other special 
arrangements have been provided in the design for 
affording access to various compartments. 

The designed speed of 21 knots has been given, 
because ‘‘ mobility of force is a prime necessity in 
war ;” and mobility is represented by speed and 
fuel endurance. The best type of propelling 
machinery was most thoroughly considered. It 
was recognised that the steam-turbine system of 
propulsion had some disadvantages, yet these were 
more than counterbalanced by ‘‘the saving in 
weight and reduction in the number of working 
parts and reduced liability to breakdown,” together 
with the ‘‘smooth working, ease of manipula- 
tion, saving in coal consumption at high powers, 
and hence boiler- room space, and saving in 
engine-room complement.” The advantage due to 








increased protection, owing to the engines being 


lower in the ship, is also mentioned. ‘‘ There was 
no difficulty in arriving at a decision to adopt tur- 
bine propulsion from the point of view of sea-going 
speed only.” The question of stopping and turning 
power had, however, to be considered, and to solve 
this trials were carried out with the sister vessels 
Eden and Waveney, and the Amethyst and Sapphire, 
one of each class being fitted with reciprocating, 
and the other with turbine, engines ; and experi- 
ments were also made in the Haslar tank. The 
result was that ‘‘ it was considered that all require- 
ments promised to be fully met by the adoption of 
suitable turbine machinery.” The stopping and 
astern powers will be obtained by astern turbines 
on each of the four shafts ; there being one high 
and one low-pressure astern turbine on each side 
of the ship. 

The coal-bunker capacity is 2700 tons, and this 
will give 5800 sea-miles at economical speed, or 
about 3500 miles at 184 knots, allowance being 
made for bad weather. There is stowage for oil 
fuel, but this has not been taken into account in 
estimating the radius of action. 

The new eons in the arrangement of 
accommodation for officers has already been men- 
tioned in our pages. It will be remembered that 
the admiral’s and captain’s quarters are to be for- 
ward. They will be placed on the main deck near 
the conning-tower. e other officers will also be 
berthed forward, both on the main deck and on the 
ep deck. The change will add to the comfort 
of officers, and it is pointed out that the greater 
length and greater power of modern ships makes 
the usual position of the principal officers in the 
after part of the vessel an objectionable feature, as 
they were at the fullest distance possible from the 
fore bridge and conning-tower, where their most 
important duties are performed. 

articulars are also given in the Memorandum of 
the ships of the Invincible class, and of various 
vessels of the torpedo flotilla. We have not, how- 
ever, space to deal with these at present ; and we 
shall, doubtless, have occasion to return to the 
subject in connection with the debate in the House 
on the shipbuilding vote of the Naval Estimates. 








THE BRITISH ASSOCIATION MEETING 
AT YORK. 

MeEetrnN¢s of our great technical institutions have 
crowded one another in recent weeks. The Insti- 
tution of Gas Engineers assembled in the third 
week of June. By the end of that week the 
electrical engineers from the Continent and from 
America arrived on a return visit to the Institution 
of Electrical Engineers, and their great circular 
tour did not terminate till July 7. In the week 
following this event the Society of Chemical 
Industry held its annual gathering. Since the be- 
ginning of this week, the members of the American 
Institute of Mining Engineers have been with us, 
ee in the meeting of the Iron and Steel 

nstitute. In a few days, on July 31, the In- 
stitution of Mechanical Engineers will welcome its 
guests and members in Cardiff, and their pro- 
ceedings will overlap with the opening meeting of 
the British Association for the Advancement of 
Science, which is to take place at York on 
August 1. It is matter for regret that other ar- 
rangements could not have been made. One 
gathering will detract from the attendance at the 
other, and some of the regular attendants at the 
Institution of Mechanical Engineers and at the 
British Association will have to choose between the 
two—at least, for the earlier sittings of the latter. 
With the multiplicity of our scientific and technical 
societies such coincidences cannot always be avoided, 
unfortunately. It is rather awkward, too, that the 
August Bank Holiday falls in the British Association 
week, 
It will be the third time that the ancient city of 
York has received the British Association, whose 
cradle the rooms of the Yorkshire Philosophical 
Society can claim to be. On September 27, 1831, the 
British Association was established at York under 
the presidency of the Earl Fitzwilliam, and at 
York the Association celebrated its jubilee on 
August 31, 1881. Sir John Lubbock, who presided 
over this jubilee gathering, will, as Lord Avebury, 
be one of the vice-presidents of this seventy-fifth 
meeting, marking three-quarters of a century in the 
life-history of the Association, and Dr. Tempest 
Anderson, one of the local secretaries of the 
second meeting, is now also on the list of vice- 








presidents, together with Sir Hugh Bell, Sir 
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George Gibb, Mr. J. Stephenson Rowntree, the 
Archbishop of York, the Lord Mayor of York, the 
Marquis of Ripon, the Bishop of Ripon, the Earl 
of Feversham, and Lord Wenlock. Professor Ray 
Lankester, director of the Natural History Depart- 
ments of the British Museum, is the President 
elect. The preparations for the meeting have been 
made by an executive committee representing the 
City and County of York and the Yorkshire Philo- 
sophical Society, and the acting members of this 
committee are the Lord Mayor, Mr. R. H. Vernon 
Wragge, and the honorary local secretaries, Mr. 
Ch. E. Elmhirst and Mr. Henry Craven. 

The reception-room will be in the Exhibition 
Building, in the large hall of which all the evening 
addresses will be delivered. The Museum Gardens 
of the Yorkshire Philosophical Society, which con- 
tain the ruins of St. Mary’s Abbey and many Roman 
and medieval objects of interest, adjoin the Exhi- 
bition Building. The geologists will meet in this 
museum, and the other sections will find quarters 
in the immediate neighbourhood of the building. 

York itself, and the district, offer sufficient attrac- 
tions to all to whom history and architecture appeal, 
and it would have been easy to arrange for long 
excursions. It has become customary, however, to 
limit the excursions to the Saturday of the Associa- 
tion week, and that will be so again this year, 
although, as has happened before, some of the Sec- 
tions will expect their members to attend lectures 
on the Saturday morning. A yachting excursion to 
Norway, to follow the meeting, had been contem- 
plated, but the idea has been given up. 

Discussions figure rather prominently on the pro- 
gramme. In the Mathematical and Physical Sec- 
tions which, as usual, will subdivide into three de- 
partments, Professor Soddy will raise the ques- 
tion of the evolution of the elements ; Sir William 
Ramsay, Professor Rubens, of Berlin, the Hon. 
R. J. Strutt, Mr. Swinburne, and others interested 
in radioactivity and radiation intend to take part in 
the discussion, to which the Geological Section will 
be invited. The Earl of Berkeley will open a dis- 
cussion on osmotic pressure, a subject which ought 
to be less controversial than it is; optics will re- 
ceive due attention, and the Department for 
Astronomy and Cosmical Physics will discuss 
the necessity for the re-measurement of the 
British geodetic arc, a subject which Major Hills 
will introduce. Geologists and geographers will, 
guided by Mr. Clement Reid, deliberate on the 
changes of the British coast, with special regard 
to the mouth of the Humber. Physiologists and 
chemists are to discuss the dietetic value of foods 
and the nitrification of sewage. In the Educational 
Section Sir Lauder Brunton will deal with hygiene 
and medical inspection of schools; and in the 
Anthropological Section Professor R. 8S. Conway 
will read papers on recently found Keltic 
weights, which throw light on the subdivisions 
of the pre- Roman pound, and on _paleolithic 
implements from the Ipswich district. We hope 
that the chairmen will not hesitate to keep speakers 
to the question ; else general discussions are apt 
to drag and to exasperate members and the con- 
tributors of remaining papers. 

The Engineering Section, over which Professor 
J. A. Ewing will preside, has so long a programme 
of important papers that. we hesitate to make any 
selection. We shall publish our customary report 
on the proceedings of the British Association, to 
which we wish a successful meeting. 








THE RAILWAYS OF NATAL. 

Tue strict economy which marked the adminis- 
tration of the Natal Government railways during 
1904, and made it possible to show a net profitof over 
17,5001. in face of a reduction of revenue of 25 per 
cent., has in no way been relaxed during the past 
year. In fact, the curtailment of expenditure has 
been carried even further than before. Every de- 
partment has borne its share in the policy of 
retrenchment, and the savings effected, even as 
compared with the previous year, show what possi- 
bilities of economy may be found in a large under- 
taking. when the management determines that 
expenses must be cut down. There is; moreover, 


nothing to show that the railways have suffered in 
any way from the enforced economy, unless we are 
to read a sinister meaning in a sentence of the 
annual report, where it is stated that the permanent 
way, bridges, culverts, and buildings have been 
‘* kept in as good order as the reduced votes would 
permit.’ Should this mean that financial considera- 





{ 


| tons. 


tions have been allowed to interfere with the 
efficient upkeep of the plant and buildings, the 
present saving may have been purchased at a heavy 
cost; for all such economies ites in time a day 
of reckoning. 

There are signs that the great depression which 
has affected the pentane life of the colony for 
the last two years has passed its crisis. At any 
rate, every item of railway revenue shows an in- 
crease, and railway returns are a very fair index to 
the state of trade. If with the return of prosperity 
the lessons taught by adversity are not forgotten, 
and the same economy of working is practised, the 
railways will have benefited to no small degree by 
their temporary hardships. The figures of 1905 
will remain to show what is possible, and if 
expenses are kept down to this standard a 
most handsome profit will be available in better 
times. Whether, when the lean years are 
passed, the engineer-in-chief will. be content 
to use offices rented at 42/. per annum, as 
at present, when a rent of 1301. was paid 
in 1904 and 3691. in 1903, remains to be seep. 
The item, of course, isa small one, and is merely 
quoted to show how thorough has been the cutting 
down of expense the last two years. Coming to 
figures of greater significance, we note that the 
whole of the expenditure of the maintenance de- 
partment was, roundly, 162,000/. in 1905, as 
against 178,000/. in 1904, and 203,000I. in 1903. 
Comparing the figures for 1905 with those for 1903, 
the year before any special attempt at economy was 
made, permanent way charges have been reduced 
by 25 per cent., repairs of bridges, signals, gates, 
&c., by 33 per cent., and repair of station buildings 
by 39 per cent. Except for the expense caused by 
a bad storm, which damaged the track and build- 
ings tothe extent of 5600/., and consequently added 
this sum to the special expenditure account, the 
whole of the maintenance items would have been 
far below those of either 1903 or 1904. 

A similar appearance is presented by the accounts 
of the locomotive department. Comparing again 
with 1903, the aggregate expenditure shows a 
reduction of 22 per cent., and is 17 per cent. less 
than in the intermediate year. Running expenses 
are brought down by 14 per cent. ; repairs and 
renewals of locomotives cost 32 per cent. less, and a 
loss of 11,000/. on the electric power supply has 
been converted into a profit of 1500. here is 
nothing to be gained by going through the figures, 
item by item, of this or of any other department. 
The same tale of economy is told on every hand. 
Taken in the aggregate, the working expenditure 
for 1905 was only 1,307,010/. as against 1,531,210. 
in 1904, thus showing a decrease of 14 per cent. 
The total revenue increased by 6 per cent. to 
2,052,487/. concurrently. Hence the percentage of 
working expenses to revenue for 1905 works out to 
63.68 per cent., compared with 79.18 per cent. for 
1904. 

Of the total business done by the Natal Railways, 
56 per cent. of the receipts are from traffic carried 
to and from the Transvaal and the coast. The 
number of passengers making a through journey 
has increased by 32,780 in the year, though local 
passenger traffic is less by 75,723 journeys. The 
net result has been that nearly 43,000 less pas- 
sengers have been carried on the system ; but as 
the proportion of them making through journeys is 
so much greater, the total passenger revenue has 
increased by 3303/. Of the through passengers 
28,743 were Chinese going from Durban to the 
Transvaal, who brought a revenue of 18,5401. to the 
Administration. As regards goods traffic, if it had 
not been for the great expansion of the coal trade, 
the tonnage would have been less, and the revenue 
only very slightly greater than in 1904. The revenue 
from through goods increased from about 868,000I. 
to 935,000/., but local goods traffic showed a decrease 
of 58,0001. The coal traffic, over 90 per cent. of 
which is local, brought in 275,000l., or 71,0001. 
more than the previous year. In 1903 the tonnage 


| of coal carried by the Natal Railways was 507,000 


tons, in 1904, 670,000 tons, and last year 925,000 
Of course, for an industrial country such as 
England, the totals are insignificant, but the rate 


|of increase is remarkable, and is a matter of con- 
| gratulation both for the colony and its railways. 


and put into service. 





In the locomotive department the most important 
fact recorded is that thirty-six new tender-engines, 
the balance of the fifty ordered, have been delivered 
They are reported as being 
an advance upon anything previously used in the 
colony. Several new corridor carriages have been 








built, and. more are in hand, as they.are much 
appreciated by the travelling public. Two trains 
of the new vehicles were completed in time to be 
used for the conveyance of the British Association 
party to Rhodesia. Ten American goods wagons, 


ordered for experimental purposes, were put into 
traffic in July, but no definite conclusions have yet 
been come to as to their suitability. It is stated as 


very apparent that the work put into the wagons 
has not the finish of the British product ; but time 
alone will show whether the life of the vehicles is 
as long, or the maintenance as light. Authority 
has been obtained for the construction of seven 
insulated vans for the transport of frozen meat. At 
present this traffic cannot be satisfactorily dealt 
with, but there appears considerable hesitation in 
incurring the large outlay necessary to deal ade- 
quately with the question. It is thought that the 
re-stocking of the country will bring about the dis- 
appearance of the trade, although at no very 
imminent date. The wagon-erecting department 
continues to be worked under the premium system 
with entirely satisfactory results. 

In spite of the financial depression of the colony, 
the construction of new railway routes has not been 
allowed to suffer. The total mileage now open is 
9064 miles, including 884 miles in the Orange River 
colony, operated by the Natal Railway department. 
This is greater by 42} miles than the figures for the 
preceding year, the extra length being accounted 
for by the opening of the second section, from 
Elandskop to Donnybrook, of the line running 
from Pietersmaritzburg, through East Griqualand, 
to the Cape. There are 152 miles under construc- 
tion, of which the most important is a line of 88} 
miles joining Bethlehem and Kroonstad. This lies 
caliph within the Orange River Colony, but will 
be worked by Natal as a continuation of its line 
from Ladysmith to join the main line between 
Bloemfontein and Johannesburg. The capital ex- 
penditure on the open lines is now 12,957,544!., 
an increase of rather over one million sterling in 
the year ; and the capital sunk in lines still under 
construction brings the gross total up to 13,065, 6651. 
The productive capital has returned a net profit of 
5.75 per cent., a figure only exceeded five times 
since 1880, the average return being 4.3 en cent. 

The Electrical Department of the Natal Railways 
shows steady progress. There are seven power 
stations, the largest being at Durban, and having 
a plant capacity of 570 kilowatts. The gross output 
of this plant for 1905 was just over a million units, 
or nearly 25 ‘md cent. greater than in the previous 
year. It speaks very well for the management that, 
with such a small station, the total works costs can be 
kept down to only 1.163d. per unit, for such a figure 
is Caoent the attainment of very many an English 
station of much larger size. At Durban experiments 
were made with the use of dross coal as fuel, and 
so successful was the result that it has been intro- 
duced into all the other power stations, saving 
something like 1501. a month in the coal bill. To 
enable it to be burned, Meldrum blowers had to be 
fitted to the furnaces, and the firemen specially 
trained in its use ; but after the initial difficulties 
had been overcome it was preferred to the round 
coal previously used. The dross obtained from the 
St. George’s Colliery in the colony proved the best 
of its class: to produce one unit of electricity at 
the switchboard, 7.6 lb. of it are needed. Dross 
coal is also now in use at the Pinetown pumping 
station, and is being introduced into the pumping 
stations all along the line. 

In our review of the Natal Railways last year, we 
gave prominence to the complaint of the stores 
manager as to the extremely unsatisfactory manner 
in which many firms packed valuable machinery for 
transport. We are, therefore, the more pleased to 
note that this year the store-superintendent reports 
that the instances of bad packing brought to his 
notice were few and unimportant, and that he 
ascribes this improvement to the ventilation of his 
complaints in the engineering press. We trust, as 
the superintendent does, that firms in future will 
not spoil their reputation and their chances of 
future orders, by packing their goods in such a way 
that breakages and losses are almost bound to occur 
in transit. Putting fragile articles in the same case 
as heavy castings is very likely, indeed, to bring 
about accidents in unpacking, even if the heavy 

rts have not got adrift and smashed up the 

ighter ones before the consignment has arrived at 
its destination. 

The annual report before us is the twenty-seventh 
bearing the signature of Mr. David Hunter, who 
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now retires'from™ the‘ general managership on 
account of having reached the age-limit for the 

t prescribed by law. In concluding, he pays a 
high compliment to the officers and staff of the 
department, many of whom have been associated 
with the work of the railways since their commence- 
ment. 





STRESSES IN EYE-BARS 

Ir will be remembered that during the discussion 
and correspondence which took place about a year 
ago* with regard to the strength of masonry dams, 
and the nature of the stresses brought about by 
the weight of the dam and the pressure of water 
against it, we published the results of some very 
interesting experiments made by Messrs. J. T. 
Wilson and W. Gore on a section of a model dam 
made of rubber. These experiments showed with 
remarkable clearness the direction and nature of 
the stresses under the conditions of loading em- 
ployed. The advantage of rubber for such pur- 
poses is, of course, clear, the great flexibility of the 
material under low stress giving much greater dis- 
tortion than a more rigid material under similar 
conditions. The suitability of rubber for experi- 
ments of this nature has recently been taken 
advantage of in America by Mr. John D. Van 
Buren, in order to show the deformation in the 
head of an eye-bar, similar to those used in bridge- 
work, when subjected to tensile stresses. 

In a paper on the subject of eye-bars, by Mr. 
Theodore Cooper, published in the Proceedings 
of the American Society of Civil Engineers, in 
January last, the author points out that our know- 
ledge of the stresses in the heads of eye-bars, when 
subjected to tensile loads, has been more or less 
vague, and that assumptions have been made that 
are not in all cases warranted. The arguments he 
puts forward are the result of a series of experi- 
ments on full-size eye-bars of steel which were 
tested to their ultimate breaking loads, and the 
distortions of the head, caused by the increasing 
stresses, duly noted. These bars were 15 in. 
wide, and from 1} in. to 2, in. thick, for pins 
12 in. in diameter, and were similar to those in- 
tended for the Quebec Bridge. Before the tests 
were carried out the heads ofthe bars were scribed 
over the face with a number of fine lines at right 
angles to the axis of the bar, and others parallel 
to the axis. The distortions, under stress, of these 
lines at different parts of the head were duly noted. 

Steel being, of course, a very rigid material com- 

red with rubber, the distortion of the lines as the 
oad increased was exceedingly small, and required 
very careful measurement to ascertain it accu- 
rately. Therubber model of Mr. J, D. Van Buren 
is therefore of particular interest as showing the 
effect of comparatively small increases of load on the 
material of the bar surrounding the pin. Fig. 1, 
annexed, is an illustration in diagrammatic form of 
this effect. The dimensions of the rubber bar 
used for the experiment were :—Neck, 1 by 4 in. ; 
eye, 2} in. in outside diameter ; and pin, 1 in. in 
diameter. 

The bar, as it appeared before the application of 
the load, is shown by the full lines, with the full- 
line squares drawn on it. The dotted lines 
show the form which the bar and the squares took 
when the load was applied. The hole for the pin, 
after distortion, isshown by the dotted line ab Ed, 
and the direction of the strains or flow are given 
by the slanting lines ff, &c. The corners of the 
squares, after distortion, are shown by the small 
dots. The stress at any particular point is denoted 
by the difference between the areas of the original 
and the distorted squares, or between their sides 
and diagonals. 

It appears from the rubber model that the maxi- 
1aum stress is in the region of the pin along the lines 
b Eand d E, where itis very great, as may readily 
be seen from the distortion produced. The stress 
along the outer edge from D to line 8 and from B 
to line 8 is not nearly so great. There is evidently 
a strong bending action on each side of the pin, 
just below the — B D, the tension at the pin 
me thereby increased, while it is reduced at 
the outer edges ; a result that theory would have 
led one to expect. From the point a directly 
in front of the pin to the point A there is com- 
pression for about half the distance, after which 
there a to be tension, and the top of the eye, 
above the lines 4 and 5, seems to act like a beam. 
At E there is compression, clearly shown by the 


ry * See ENGINEERING, vol. Ixxx., page 134, 


distortion. Commencing near b, cutting a A below 
A and ending near d, there is a curved boundary of 
shearing stress surrounding the compressed area. 

In addition to the change of shape, as denoted 
by the lines on the face of the head, there were also 
considerable distortions in thickness ; and although 
it is not easy to formulate the relation between the 
distortions in the plane of the face of the bar and 
those in the direction of its thickness, the author 
of the paper considers that it may be quite possible 
from ole such as he used to obtain a safe guide 
as to the shape of the eye that will give the greatest 
— uniformity of stresses, and that, apart 

rom the difficulties of manufacture, his experiments 
point to a head somewhat in the shape of Fig. 2 as 
the most suitable, in order to reduce the excessive 
distortion in the neighbourhood of the pin. We 
think that perhaps Mr. Van Buren might even have 
gone a step farther, and thickened up the metal at 
the back of the pix, where the maximum stresscomes, 
and not made it the same thickness as at the sides. 

It is interesting to note that the distortions pro- 
duced by various stresses in the rubber poe wt 
when compared by Mr. Theodore Cooper with 
those produced in large steel eye-bars, correspond 
exactly in character with those of the latter. 

It appears from experiments both on steel and 
rubber eye-bars of the usual form that the elastic 
limit in the head is reached before that in the 
bar proper, and it is not difficult to see that this 
is due to the high compressive stress in front of 
the pin, owing to the small surface between the 


Fig. 2. 
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head and the pin. The bearing area between the 
head and the pin is usually considered to be that 
obtained by dividing the total tensile stress on the 
bar by the product of the diameter of the pin into 
the thickness of the head. As, however, these 
pins never fit the holes perfectly, this method can- 
not be correct, the actual stress caused by the bear- 
ing of the pin being much greater than that given 
by this rule. 
As is well known, the shape and size of the heads 
of eye-bars have often been varied in order to 
meet these excessive stresses, as, for instance, by 
adding material to the eye in front of the pin 
and adding certain percentages to the cross- 
section at the sides. The thickness of the head 
has also been increased above that of the bar. The 
use of harder steel for the head of the bar has 
been proposed, but this latter does not seem alto- 
gether practicable unless the bar itself be made 
of the same material as the head, in which case 
the allowable unit stresses would be taken higher, 
and nothing would therefore be gained. 
A way out of the difficulty has been suggested, 
which is to give the hole for the pin an oval shape, 
the shorter diameter being a little lesa than the pin, 
and the longer diameter being sufficient to give the 
~ ample clearance. In order that the pin, when 
rst brought into bearing, may not quite touch the 
front surface of the hole, but bear along the head 
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oval in front of the pin should be slightly dif- 
ferent from that of the pin, and such that when 
a certain tensile stress is on the bar the radial 
compressive stress between the pin and the bar 


at two places on each side, the curvature of the| p 


There appears to us, however, to be very serious 
practical difficulties in the way of this proposition, 
and the method would, no doubt, add considerably 
to the cost of the bars. On the other hand, an 
eye-hole formed on these lines would no doubt 
considerably reduce the stresses around the pin, 
and, at the same time, the difficulty of inserting a 
in through many bars in erection would be much 
essened. 

Distortions such as we have described are, how- 
ever, not confined to eye-bars, but are common to 
all connections where loads are applied more or less 
at a point, whether the members stressed be in 
tension or compression. All designs must to some 
extent possess this defect, which is unavoidable, 
unless there be sufficient material in the connection 
to distribute the stresses properly. In a measure 
the difficulty may be overcome by thickening the 
heads, and also by making them elliptical, with extra 
metal behind the pin. In the days of iron heads 
this was the practice, and there are engineers who 
still consider (and we think rightly so) that when 
steel took the piace of iron the elliptical shape 
should not have been departed from. It is not 
easy to see why the circular form should have been 
adopted for steel, when all experiments on iron 
bars seemed to show that the elliptical form was 
the right one. 

The ‘experiments to which we have alluded, 
although showing that the stresses in the head of 
an eye-bar of the usual form may be, and probably 
generally are, in practice, much higher than the 
stresses in the body of the bar, such liberal allow- 
ances are made in factors of safety that we do not 
consider there is the slightest ground for. anxiety 
as to the safety of bars in existing bridges. Experi- 
ments such as those carried out by Mr. John D. 
Van Buren are, however, extremely interesting, 
and may prove of value and importance in com- 
puting the camber of long spans. 





OPERATION OF RAILWAY POINTS 
AND SIGNALS BY POWER. 

TuE first power plant installed in actual practice 
in this country was at Bethnal Green on the Great 
Eastern Railway. This was on the Westinghouse 
electro-pneumatic system, and was described in 
ENGINEERING of June 16, 1899 (vol. Ixvi., page 773). 
Further reference to the same system has recently 
been made in our es (ENGINEERING, May 25 
and June 1), in the description of the ‘“‘ Automatic 
Signalling on the Metropolitan District Railway.” 

Since the account of the Bethnal-green installa- 
tion ap , many improvements have been made 
in the system which have not been referred to in 
the recent articles, as the latter were intended to 
deal more — with the question of auto- 
matic signalling. 

The locking-frame (see Fig. 7, p. 681, May 25) 
has been modified to meet British ideas, and instead 
of handles that were moved to the right or to the 
left, to actuate points or operate signals, levers are 
provided that have the same movement as those in 
ordinary mechanical signalling, except, of course, 
that they are much reduced in size. The return 
indication is the same, whereby the full stroke of a 
lever cannot be completed until the points or signal 
has responded to the signalman’s action. He 
therefore is held fast in the event of a pair of 
switches having failed to move, or if they are not 
properly home, or should a signal not go fully to 
danger. 

In the case of a pair of points this is attained as 
shown by Figs. 1 to 4. ese are trailing points, 
and in Fig. 1 the lever is normal and current is flow- 
ing, as arrowed, through the magnet N! of the point 
motor. When the lever is pulled, the current is 
reversed and is sent through the magnet R! of the 
point motor, so admitting compressed air to the re- 
verse side of the piston, and the points commence 
moving, as shown in Fig. 2, but the full stroke of 
the lever is stopped midway, owing to the lock 
seen under magnet R'. In the indication box at 
the points are the contacts N', R', and these are 
both broken until the switches are home, as shown 
in Fig. 3, when contact is made at R', and current 
then flows to magnet R', causing it to be energised 
and to lift up the lock that stopped the lever’s 
rogress, so allowing the signalman to complete the 
stroke. The last movement of the lever, by means 
of a pin in a slot in the slide, shifts a contact above 
the circuit changer C C, so that the magnet R! is 
re-energised and the lock falls again and matters 








may be practically equal over an arc of 120 deg. 


are as seen in Fig. 4. Similar locks, &c., act when 
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Westinghouse Automatic Signalling on Electric Railways. 





Miles of . 
Railway Single Signals. Laem od 
Boston Elevated .. 22 260 electro- 240 
pneumatic 
North Shore (San Francisco). . 20 58 electric 32 
Interboro’ Rapid Transit (New; 43 842 electro- 825 
York) pneumatic 
Long Island (Brooklyn) 52 on 138 block 
sections 
West Jersey and Seashore Divi-| 70 150 block 
sion (Pennsylvania Railway) sections 
Metropolitan District (London)| 534 | 488 electro- | 410 99 


pneumatic 














Baker-street and Waterloo 8 86electro-| 76 ,, 
(London) pneumatic 

Great Northern, Piccadilly, and 18 135 electro. | 123 - 
Brompton (London) pneumatic 

Great Northern and City Yo - 4 - 
(London) 

Lancashire and Yorkshire! 0} 8 = 
(Liverpool) 

—— POINT CIRCUITS. 


| the lever is placed to normal for moving the points leation. Further, that the lunger cannot be bolted 


to the other position. 

The point motor remains practically the same as 
was described in connection with Bethnal Green ; 
also the operation of the trailing points. But the 
connections for facing points have been much im- 
proved and modified to British ideas also. Instead 
of the bolting of the switches being in the ‘“‘ six- 
foot,” as at Bethnal Green and in America, the 


(issue of May 25, page 680). 


coupled to a crank with an alligator jaw movement, 
the jaws of which engage with a pin on a slide 
coupled to the piston of the point-motor. The first 


escapement-crank, but the rod coupled to the other 
end of the slide operates a shaft, to which is 
| coupled, by a rod, the locking-bar. To the bar is 





_' attached the usual plunger working in a divided 


















































plunger is fixed between the rails, as seen in Fig. 5 | 
A motor is provided, | external views of a signal motor were given. 
as seen in the illustration, and the switches are | has now been improved, so that it can be readily 


movement of the slide does not interfere with the 
| ments at the Mansion House Station cabin (Fig. 13, 





unless the switches are in their proper position. 
The actuation of trailing points need not be 
described, as Fig. 6 (see page 681 of our issue of 
May 25, 1906) makes this clear. The connection for 
the return indication-box is coupled to one switch, 
and the operating rod from the motor is attached to 


| the other. This form of indication-box is water and 
| dust-proof, and all contacts are in platinum. 


In the Bethnal Green description, internal and 
This 


attached to existing signals ; ail that is now neces- 


| sary to couple it to the usual counterbalance lever, 
| upright r 


and arm, being an adjustable link. 
In the diagram of the point and signal arrange- 


e 720 of our issue of June 1) there are cases shown 


| where more than one signal is worked by one lever. 


This is attained by what is known as selection, 
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Westinghouse Electro-Pneumatic Signalling Installations. 


The following have been erected, or are on order, in Europe, 
Asia, Africa, Australasia, and America. April, 1906, 






































| 2 & aa 4 
| 3a |g 
| _ Railway & s £ } £3 283 
=_— Company. 32 = g £& Hae 
8 a | a | <? lz° 
EvRope. } 
England— | | 
Granary) Great Eastern 1 43 25 | 
Junction 
Bolton .| Lancashire and 1 43 | 126 
Yorkshire 
Liverpool .. * ‘i ns I ss 8 
Tyne Dock,| North-Eastern 11 374 | 89 
Hull, and 
Newcastle 
London Metropolitan 13 191 | 283 
District 
- se _ oe ih 488 | 410 
London _..| Baker-street and 5 15 32 
Waterloo 
oe oa Se es oe 86 76 
London ../Great Northern, 5 18 37 
ticad)y, are 
Bromp' on 
oe ic 5 +e ee 135 123 
Lordon’..| Great Northern al ° ~ ee 4 
and City 
Total for England .. 86 | 684 | 1192 | 709/| 621 
France— 
Paris Est 1 10 15 
Germany— 
Cottbus ..| 
Mainz ie 
Oberhausen | Prussian State | 14 383 | 202 
Worms 
Wanne.... 
Myslowitz .. 
Munich’ ..| Bavarian State 1 10 4 
Total for Germany .. 15 393 | 206 
ASIA. 
India— 
Howrah ..| East Indian 2 100 133 
Ez AFRICA. 
gypt— 
Cairo ..| Egyptian State 3 76 74 
AUSTRALASIA, | 
Australia — 
Brisbane ..| Queensland 1 16 22 
Sydney New South 2 125 | 226 
Wales 
New Zealand 
Dunedin ... New Zealand 2 64 80 
ae: ne, a a 
Total for Australasia pol, 205 | 327 
Total outside America 62 | 1468 | 1947 | 709| 621 
America, about .. oo --| 180 | 6000 | 5C00 | 7000 | () 














Fig.5. 





























SIGNAL 
SELECTION 














stretcher-rod. When the slide is moved the lock- 
ing-bar is raised, so nteeing that no vehicle is 
on the switches, and the bar withdraws the —n 
When the slide has moved sufficiently to accomplish 
this, and the switches are unbolted, the escapement 
crank engages with the pin on the slide, and the 
switches are moved over and the crank then frees 
itself of the pin. The full stroke of the slide is 
not yet exhausted, and the remainder is devoted 
to finishing the movement of the bar, and this 
causes the stretcher-rod to be again bolted in its 
new position. As has been said, the stretcher-rod 
is divided—i.e., ib has an independent connection 
from each switch, so guaranteeing that both switches 
have moved, and the hoe a —— = = 
lunger passes are each 8 ifferently, an 
em is a feather on both the upper and lower sides 
of the plunger to correspond with small openings 
in the slots. All this is to obtain security that the 
plunger, which, when out, is in a mid-position, 
shall only enter the slot intended, and cannot be 
shot into the other slot. At the other end of the 
plunger is a connection to the indicator-box, wherein 
are the electrical contacts for sending the return 
indication to the locking-frame. It will thus be 
seen that all the work is done as in a chain, as the 
slide operating the switches moves the bar, the 
bar the plunger, and the plunger the return indi- 











whereby the position of the points determines 
which signal shall be lowered. For instance, on 
the top side of the diagram the points of a cross- 
over worked by lever 17.17 determines which arm 
shall be lowered of the two signals worked by levers 
7 and 29. The upper arm of 7 is for going to the 
neck, and can only fall when No. 17 is normal ; the 
lower arm is for going to the main line, and 17 
has to be over. The upper arm of 29 is for going 
to the platform with 17 normal, and the lower arm 
is for proceeding to the siding with 17 over. How 
the selection is obtained may be understood better 
by referring to the diagram in Fig. 5. Here the 
lever is normally in a mid-position, and can actuate 
one of four signals—either B' or B*, by a backward 
movement of the lever and according to the position 
of No. 2 points; or either F' or F* by a forward 
movement, and again, according to the position of 
the points. It will be clear from the wiring on 
the diagram that when the point-lever is normal, 
as seen in Fig. 5, the pushing of the signal-lever 
backwards would join up B'; or, if the signal- 
lever be pulled heeva , F' would be joined. 
When the point-lever is reversed, then either B* or 
F’ can be joined, according as to whether the signal- 
lever is pushed or pulled. There is a return indi- 
cation on the point-lever, so guaranteeing that the 
switches are in position before the full stroke is 
obtained or the contacts joined up, and therefore 
no detection or selection at the points is necessary, 
and the indication for the gulls comes from the 
arms themselves, which must be at “ Danger” 
before the indication circuit can be completed. 

A complete list of the Westinghouse electro-pneu- 
matic signalling installations is given on this page. 





CANADIAN TRANS-CONTINENTAL Rartway.—Contracts 
for track material recommended by the Canadian 
National Trans-Continental Railway Commission have 
been duly confirmed by the Canadian Government and 
are now in force. ey call for an expenditure of 
a dols. The points of deliv are Quebec and 

ort William, material for the 150-mile section between 
being receivable at Quebec, and 
section between e Superior 
Junction and Winnipeg being receivable at Fort William 
or Port Arthur. For the rails the price varied from 
34 dols. to 344 dols. per ton, 55,000 tons to be at the 
former price, and 10,000 tons at the latter. The bolts 
were placed at 3.41 dols. to 3.65 my 100 Ib., and 
the spikes at 2} dols. to 2,55 dols. per 100 Ib, 


ebec and La Terque 
t for the 245-mile 
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NOTES. 
Lonpon TRAMWAYS. 


ConSIDERABLE activity is being displayed by the 
Highways Committee of the London County 
Council in connection with the development of the 
tramway system ; and it is satisfactory, from the 
economic point of view, to note that they have 
awakened at last to the importance of considering 
whether, in some of the outlying districts, the over- 
head system should not be adopted in preference 
to the much more expensive conduit arrangement. 
The Committee have made a special recommenda- 
tion in connection with certain of the tramways in 
the east of London, others to Hampstead, and in 
the reconstruction of the line from Vauxhall to 
Norwood. In several of these cases the overhead 
system is proposed for part of the length. Already, 
however, there are indications of opposition on the 
part of the borough councils, who consider that their 
thoroughfares, from the esthetic and traffic point 
of view, as fully justify the adoption of the expen- 
sive conduit system, instead of the overhead arrange- 
ment, as others, and the invidiousness of distinction 
will cause considerable trouble. Moreover, the 
opposition, long ago, of the County Council to com- 
panies’ proposals for the overhead electric system 
will be awkward for the Council in this possible 
opposition from the borough councils. The Com- 
mittee propose to lose no time in proceeding with 
the construction of the tramway across Westminster 


now passed all the stages, and only awaits the 
Royal assent. The Committee propose, imme- 
diately on the Royal assent being given, to let the 
various contracts upon schedule prices existing in 
connection with the work in progress throughout 
London. The work of widening the Blackfriars 
Bridge will take considerably more time, but 
the Council have power to open that part of the 
line which is to extend across Westminster Bridge 
and along the Embankment, to join the subway 
under Kingsway across the Strand, and under 
the buildings on Wellington-street. This latter 
part of the scheme is estimated to cost 209,000/., 
and may be completed this year. The line for 
joining up the tramways termini at the Thames 
ridges will involve an expenditure of 146,500I.; 
but this does not include the cost of the tramways 
over Blackfriars Bridge and the widening of the 
bridge : undertakings to be carried out by the City 
Corporation under agreement with the London 
County Council. The total length of new tramway 
is 14 miles, and it will be seen that a very heavy 
capital expenditure is involved in the undertaking. 
There is no doubt, however, that it will enor- 
mously add to the convenience of the public, and 
probably increase the tramway traffic. At the 
same time the potentialities of the motor omnibus 
must not be forgotten, and the probable competi- 
tion by these vehicles may threaten the financial 
success of the scheme. The track work, including 
the rails, special work, alterations to footways, 
cables, and cable-ducts for the new line, will cost 
96,500/., and this work is, as we have said, to be 
proceeded with at once. 


Sreet-MakInG IN JAPAN. 


‘Since the outbreak of the war between Japan 
and Russia, little has been heard of the steel 
works started by the Japanese Government at 
Wakamatsu, in the southern part of the Empire. 
Up to that time the reports regarding it had 
not been favourable, fm the members of the 
Diet were not well disposed to it, because of 
the very large expenditure which had been in- 
volved in excess of the original estimates; and 
the frank opinion of competent foreign experts 
was that the money had not been spent to the 
best advantage. It was thought that the works 
had been planned on too ambitious a scale, and 
that it would have been better if they had been 
a to develop as the managers and workmen 
gained experience. Almost every large establish- 
ment of the kind in Europe and America has grown 
from small beginnings, and it was too much to 
expect that the Japanese would, at once, be able to 
manage successfully a very large works, complete in 
every department and with all the latest improve- 
ments. From the Japanese journal, the Chuo 
Shimbun, we learn that during the war with 
Russia the Wakamatsu steel works have beer 
very successful, and that the impetus which 
the war demands gave to the establishment 


culties. On the outbreak of the war the Govern- 
ment had to make the fullest possible use of all the 
opportunities within reach, and thus a sum of 
3,664,000 yen was given to the foundry out of the 
extraordinary funds raised for war purposes ; and, 
according to the journal named, the works are now 
in a comparatively efficient condition. Last year 
the output was from 60,000 to 65,000 tons of steel ; 
this year the quantity is estimated at 80,000 tons, 
and next year it will be from 120,000 to 130,000 
tons. If the capacity of the smelting furnaces were 
increased, the output could easily be raised to 
180,000 tons. The sum of 24 million yen appro- 
priated by the Diet last session to the purposes of 
the foundry, to be spread over several years, will 
be used in part for adding to the smelting furnaces, 
and thus in 1908 the foundry will turn out 180,000 
tons of steel. It will be remembered that in the 
middle of 1903 the foundry was regarded as almost a 
complete failure, and a committee of investigation 
appointed by the Government advised that the 
whole concern should be handed over to a private 
company, and a Bill was drafted to legalise the 
transfer. The outbreak of war with Russia, how- 
ever, changed the whole conditions, and the 
Government were able to extend and complete the 
foundry without Parliamentary consent, and to 
make it an industrial success. It is now a 
flourishing concern giving employment to 6000 
hands, and destined, according to the opinion 
of the Chuo Shimbun, soon to turn out as much 
steel as the country needs. Whether, however, 
the success which was possible under the excep- 
tional war conditions will continue in time of peace, 
and will enable the works to compete with those 
of Europe and America, is a question which time 
alone can answer; but it may be taken for granted 
that when so much progress has been made, the 
Japanese will not allow the works to fall behind 
the demands of the times. They may have paid 
dearly for their experience, but they will not allow 
that to be lost. 








THE LATE PAUL DRUDE. 


physical science of one of its most distinguished and 
promising teachers and investigators. Born at Bruns- 


substances, Drude became Voigt’s assistant, and made 


study of electro-magnetic waves with the direct object 
of producing. homogeneous Hertz waves of definite 


his eyes. 


sustained. Drude also wrote a treatise of physics. 
As he had shown that the formation of surface 


demonstrated that the anomalous dispersion of many 
compounds was characteristic of certain atomic groups, 
especially the hydroxyl group. For seven years, how- 


as extraordinary professor. In 1900 he was appointe 
current, because the electrically-charged electrons 
move through them, as the ions carry the current 


in electrolytes. The theory had been outlined by 
Riecke, and H. A. Lorentz, G. Wiedemann, and 


in their early days been known as Gilbert’s Annalen, 


ever, Drude remained an assistant at Gittingen, In 4 : S 
1894 came official recognition, with a call to sales Re ee thee bate meedived, -~ Se, ds Geen 
. , Government for a rolling lift-bridge at Khartoum. This 
ordinary professor and chief of the department of | js to be similar to the one constructed by this firm for the 
+ pena at the University of Giessen.. It was at| Newburgh and South Shore Railroad at Cleveland, O, 
yiessen that he worked out the electron theory of} U.S.A. This firm has also obtained the contract for a 
metals, according to which metals conduct the electric | bridge of similar_type , _ acl 
Nagawun River, India, and from Sir Benjamin Baker 
for the new Buccleugh Bridge, Barrow-in-Furness. Con- 
siderable progress is being made by the firm in the con- 
struction of the boy _e os 
others have helped nota little to build it up. What abide teeter St Milwaakee, Wie, U a . 
we owe to Drude particularly is the proof that the | have obtained an order for two hoists for the Boston and 
ratio of the thermal to the electrical conductivity of | Wontana Consolidated Copper and Silver Mining Com- 
the metals is proportional to their absolute tempera- pany. The plant is for an installation at Butte, Montana, 
ture. and will consist of two 32-in. by 72-in. direct-acting Cor- 
Since the year 1900 he was also editor of the Annalen | liss hoisting-engines. The hoists will have a lifting capa- 
der Physik, which, established at Leipzig in 1790, had | city of 34,000 Ib. each trip, from a depth of 3500 ft. The 
Se eth abn onan: esas 
; : working a 8 .— : 
since 1824 as Poggendorff’s Annalen, and since 1877 as that, pe Saw to a pelete - omen, iocer istve of tae 2th 
Wiedemann’s Annalen ; and which were recently, to inst. under the heading of “Contracts,” on page 85, we 
avoid confusion with the Annales de Physique, quoted | aid not make it clear that the order obtained by Messrs. 
as Drude’s Annalen. Among the qualities which fitted | Bruce, Peebles, and Co., Limited, from the Natal Govern- 
him for this office was a sound common sense, which| ment Railway, was one for three 300-kilowatt motor- 


no special knowledge, between the essential and the 
unessential. His unselfish, genial mood, moreover, 
made him the friend of all with whom he came in 
contact. His duties as professor and editor kept 
him more than busy, and he wisely declined several 
honourable calls to other universities. When War- 
burg vacated the chair of physics and the director- 
ship of the Physical Institute of the University of 
Berlin, in March, 1905, however, in order to assume 
the presidency of the Reichsanstalt, Drude was reluc- 
tantly persuaded to step into Warburg’s place. He 
was thenin his forty-second year, and the burden and 
responsibility were too heavy, perhaps, for a man whose 
soul was in research work. The contrast between the 
uae, quiet life at Giessen, with its 25,000 in- 
abitants and 800 students, and the restless, noisy 
Berlin, with nearly 3 million inhabitants and 7000 
students, may have been too great. On July 5, Paul 
Drude perished by his own hand. 

It was a terrible and unintelligible shock to his 
family and friends. In the first months of his new 
office he had almost regretted leaving Giessen. But 
he had himself declined the offered subdivision of his 
duties, which did not appear to him to promise any 
real relief, and he had completely mastered the difti- 
culties of his ition, and regained his joviality. 
Plans had been made for the immediate and for the far 
future. Everybody looked forward to the rise of a 
new school of physics at Berlin, under so original, 
energetic, and generally revered a leader. 

Tragic events like this seem to convey a warning. 
Investigators of genius and perseverance should not 
be burdened with routine duties and administrative 
responsibilities. Many a professor would undoubtedly 
advance science and public welfare more if he were 
not troubled with adlnte and lectures, not to speak 
of competitive examinations, which never bothered 
Professor Drude, since they are unknown at German 
Universities. But it is only men like Drude that 
kindle that interest and enthusiasm in the rising 
generation without which weshould stagnate. Thus, 
we seem to be doomed to overwork our best professors. 








THe ‘‘Mincet” Rowier-Mitt.—Erratum.—We re- 
gret that our notice (ENGINEERING, = 6, page 7) of 
the ‘‘ Midget” roller-milling plant, exhibited at Derby 
by Messrs. A. R. Tattersall and Co., of 75, Mark-lane, 
E.C., was inaccurate in one regard, since we learn that 


Tue tragic death of Professor Drude deprives | the mill has four pairs of rollers and not three, as stated 


by us. 


Water Suppty or CaRLIsLe.— Works for a new supply 


wick in 1863, Paul Drude studied at the Universities of . 

Berlin, Freiburg, and Gittingen. At Gottingen, Pro- dae y toe a ener will te plan 
fessor Woldemar Voigt, whose profound theoretical re- | jay of 250,000/. From springs at the source the water 
searches have enabled us to understand the phenomena | wi]] be conveyed by means of pipes to the adjoining 
of the Zeeman effect, interested him in optical studies. | valley near the village of Castlecarrock, where filter-beds 
Having taken his degree, on the strength of his contri- | have been laid down, and where a huge reservoir, to be 
butions to the theory of reflection from light-absorbing | completed in about two years, is being constructed. 


Meanwhile, water from the Geltsdale watershed will be 


i i inati i . | conveyed to a service reservoir three or four miles nearer 
a reputation by his determination of the optical con Gaslide, as ‘Genwhinton. 


stants of metals. When the discoveries of Heinrich , ; 
Hertz stirred up the scientific world, Drude took up the =a 5,000,000 gallons, or nearly three days 


This service reservoir ia 





Prrsonat. —Mr. A. Goldie Engholm, A.M. Inst. 


frequency, always keeping the connection between M 2 Ves 
; . : ech. E., A.M. Inst. E.E., 30, Church-street, Birming- 
optical and mechanical phenomena as the guide before ham, bes taken over the entire steam department ' of 
The outcome of this work was his ‘* Physics | Messrs. Robert W. Blackwell and Co., Limited, for the 
of the Ether,” which has exercised a great stimulating | sale of wrought-iron pipes, fittings, valves, and pumps. 
influence, although the theory of the ether of Neumann | He has also been appointed sole agent for the Midlands 
and Kirchhoff, from which he started, is no longer for Robert W. Blackwell and Co., Limited, of London, 
for the sale of electric supplies : Hayward-Tyler and 

Co., Limited, of London ; t 
films explained the discrepancies between theory and | and the Trussed Concrete Steel Company, for the con- 
experience in the reflection of light from metals, so he |Struction of buildings, bridges, water-tanks, and other 
constructional work on the Kahn system of reinforced 


concrete. 


@ Buffalo Forge Company ; 





Contracts. —We are informed by the Scherzer 
icago, that among 


to be constructed across the 


at Walney Island and the 








seems to have carried it over all its initial diffi- 


enabled him to distinguish, in domains of which he had | converters. 
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GAS-ENGINES AND GAS-CLEANING. 


Notes on Large Gas-Engines built in Great Britain, 
and upon Gas-Cleaning.* 


By Tom WEstTGARTH. 


As papers are placed before you upon large - 
cagines ia Belgium and Germany, it was considered fat 
some information should be given upon the same subject 
in Great Britain. I therefore to compile these 
notes, which I have made very short in view of the some- 


Fig./. 


Fio. 1. 


have as yet built — of 500 horse-power or upwards, acting 


altLough they are all building engines of fair size. 
It will be noticed that all the 


cement works, &c, 








what full nature of the other papers presented to this 
meeting, and considering the complete nature of the 
many publications which have been made recently upon 
the subject of large gas-engines. 

_I give below schedules ape | the number and par- 
ticulars of large gas-engines which have been built or are 
building by British makers, and in view of the growing 
size of gas-engines I have concluded that engines of less 
than 500 horse-power cannot now be included in the cate- 
gory of large gas-engines, and therefore I have not cor- 
sidered “= under that power. 

Tt will observed that no mention is made in the 
schedules of engines built by essrs. Hornsbys, of 
Grantham ; Rodger and Co., of Glasgow ; Campbell, of 
Halifax ; Fielding and Platt, of Gloucester; the National 
Company, of Ashton-under-Lyne; Tangyes, of Birming- 
ham; or the Westinghouse mpany, of Manchester. 
This is accounted for by the fact that none of these firms 





* Paper read before the Iron and Steel Institute on 
July 24, 1906. 











Fie. 2. Gas-CLeaninc Piant at West Gorton. 


To illustrate the extent to which gas-engines of large | 
size are now being used in Great Britain, photographs, | 


&c., of some of the principal installations in the country 
are includad in the paper :— 


(1) Oechelhiiuser engines built by Messrs. Beardmore 


for their new s at Dalmuir. This installation is 


ed bo 
of 6625 indicat orse-power in seven units ; (2) part of | 


an installation of Kérting engines by Messrs. Mather and 
Platt, consisting of two 875 indicated horse-power engines 
now running at a chemical works; 
to Messre. Bayliss, Jones, and Bayliss by the Premier 
Company ; (4) one of a pair of 900 indicated horse-power 
engines built by Messrs. Willans and Robinson, and run- 
ning at Reading; (5) one of Messrs. Crossley Brothers 
latest engines, of 625 indicated 
installation of gas-driven meena built by Messrs. 
Richardsons, Westgarth, and Co., Limited, of Middles- 
brough, for the Cargo Fleet Iron Company, Limited. 
There are in this installation seven engines, of a total 
of 5600 indicated horse-power ; (7) Messrs. Richardsons, 
Westgarth and Co.’s latest type of tandem double- 


ritish builders of large 
engines are using the ‘‘four-cycle” system, except the 
Caildess of Kérting and Oechelhauser engines which work 
upon the “‘ two-cycle system.” It will also be noticed that 
large gas-engines are gradually coming into use in Great 
Britain for general purposés—i.e., in addition to blowing 
and dynamo work, they are being applied to rolling-mills 
/and to general manufacturing purposes, cotton-mills, 


fF) cnaines supplied | 


horse-power ; (6) a large | 


engines for dynamo and general work. 
|[Most of these engines have been illustrated in Enat- 
NEERING. For Oechelhiiuser engine, see vol. lxxxi., pp. 


5, 73, 141, 204. For Kéirting en me see vol. lxxvi., 
p. 596. For Cockerill engine (Richa sons-Westgarth), 
vol. Ixxv., p. 687, vol. Ixxvii. p. 326, vol. lxxix., p. 699.] 

It is thought that 7 ane upon gas-engines in 
Great Britain should accompanied by a reference to 
gas-cleaning, this being such an important matter in con- 
nection with the proper running of the engines. 

Most engineers commenced cleaning the gas for engines 





Tawalite Brast-FurNacE Gas-CLEANING PLANT AT SHEEPBRIDGE. 


Fig.4 








| 
| 





esi8a@ 
Fic. 4 anp 5. Someries Tar-ExtTracrine 
| APPARATUS. 


by passing it through ordinary fans with water. It was 
|goon found that two or more fans in series would 
| necessary, and that a considerable quantity of water and 
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** Oechelhiiuser” Type Gas-Engines, Built or Building by 
Mesars. William Beardmore and Co., Limited, Glasgow. 











~ | 
ce al 
Shag) T Nature of Work. | Gas Used 
ges ‘ype. ature of Wor as , 
=| 
el 
6 2500) Twin cylinder Dynamo Producer 
1 1850} Single cylinder Rolling-mill ag 
a 1250) Twin cylinder Dynamo os 
2 1250) Single cylinder ee | 9 
4) 625| Ditto rf ie 
1 | 625) Ditto Rolling-mill | 9 
1 | 626) Ditto Air-compressor | os 
2 600) Ditto ” | ” 
7 | 600) Ditto Cement-mill | * 
| driving | 


Total, 28 engines ; 32,600 indicated horse-power. 


‘* Kirting” Type Gas-Engines. Built by Messrs. Mather 
and Platt, Limited, Manchester. 











ea! al 
a 

Ea Nature of : 

ao 8 Type. Work. Gas Used. 

Ss | 

z= = | | 
1 1250 Twin cylinder Dynamo __| Duff producer. 
2 875 Single cylinder me |Mond producer. 
2 | 625 Ditto o | Duff producer. 
1 | 626 Ditto | Flour-mill |Mond producer. 


Total, six engines ; 4875 indicated horse-power. 


Gas-Engines Built by Messrs. Willans and Robinson, 
Limited, Rugby. 


Ss 

a ‘ 
8 a 3 Type | Nature of Gas Used 
i eri : Work. — ; 
5a a | 





2 | 900 Tandem, double-acting) Dynamo |Magon producer 





Total, two engines ; 1800 indicated horse-power. 
** Premier” Type Gas-Engines. Built or Building by the 
Premier Gas-Engine Company, Limited, Nottingham. 


| | 























Su| 
- & a) | 
Ela:S ‘ | Nature of 
é & | Type. Work. Gas Used. 
28/5: | 
2 |1100 Tandem, single-acting Dynamo Bituminous 
| | producer. 
1 |1000 Ditto Blowing Blast-furnace. 
5 | 650) Ditto Dynamo Bituminous 
} | producer. 
4 | 600 Ditto * Ditto. 
1 | 600 Ditto Rolling-mill Ditto. 
11 | 500) Ditto Dynamo Ditto. 
2 | pot Ditto ~ \Coke-oven. 
1 | Ditto Paper-mill Bituminous 
} | producer. 
1/500; Ditto __Dynamo _ Blast-furnace. 
Total, 28 engines ; 16,950 indicated horse-power. 
Gas-Engines Built or Building by Messrs. Crossley 
Brothers, Limited, Manchester. 
= #| s 
2% ar Type. Nature of Work. | Gas Used. 
x 
5a)" 
za i 
4 | 700) Single-acting, vis-a-vis Alternators Producer 
4 | 700) Single-acting, tandem Pumping ai 
4 | 625) Single-acting, vis-a-vis Ditto Coal-gas 
2 | 610) Four-cylinder single- Alternators is 
acting, vis-d vis 
5 | 660) Single-acting, vis-a-vis | Electrolytic work} Producer 
1 | 660 Ditto Wire works = 
1 | 560 Ditto Bleach works o 
1 | 560) Single-acting tandem Flour-mill 
1 | 560) Single-acting, vis-a-vis Blowing Blast-fur- 
nace 
2 | 500) Ditto Electric lighting | Producer 
2 | 500) Single-acting tandem Ditto a 
1 | 500 Single-acting, vis-a-vis | Ditto Coke-oven 
2 | 500) Ditto Electrolytic work | Producer 
1 | 600) Ditto Electric tramway = 
1 | 500 Ditto | Cotton-mill 9 
1 | 500 Ditto ‘Mining machinery pa 


Total, 33 engines; 19,360 indicated horse-power. 


“ Cockerill” Type Gas-Engines. Built or Building by 
Messrs. Richardsons, Westgarth, and Co. Limited, 














Middlesbrough. 
pf j j 
ro} } 
~ § 4 
‘ A Type. Nature of Work. | Gas Used. 
EF=t- 
Aad He 
2 |1500) Twin-tandem, double- | Tube rolling-mills Mond 
| acting ; producer 
2 |1500 Ditto Dynamo ee 
1 |1000} Tandem, double-acting| Tube rolling-mill a 
2 | 950 Ditto Dynamo Blast- 
} furnace 
10 | 800} Single cylinder, single- Blowing Be 
| actin; 
1 | 800) Tandem, single-acting Mine fan Coke-oven 
2 | 750) Tandem, double-acting Dynamo Mond 
producer 
1 | 650) Ditto an ms 
1 | 650) Ditto ” Blast- 
| furnace 








GAS-CLEANING PLANT 


FOR LARGE ENGINES. 




















much power was required, the result not always being 
panes, Seen if the gas had- not: previousl 
been. very 1 cleaned and cooled by. passing thro 
large dust-catchers and long mains. A difficulty a 
occurs with the moisture absorbed by the gas in the fans, 
and it has been found necessary to supplement the fans 
by various cleaning and drying devices. 
One of the pioneers in dealing with the cleaning of gas 
for engines was Mr. B. H. waite, and Fig. 1 gives 
pe of his apparatus, which is cleaning blast- 
urnace gas at Sheepbridge. A similar plant is also work- 
ing at Ardsley. 
ther methods of cleaning the gas upon much the same 
lines have been worked out in connection with producer 
by The Power Gas Corporation of Westminster, and 

m’s Gas Power Co., Limited, of Manchester. Fig. 2 
shows one of the Power Gas Corporations installations 
erected at West Gorton, and - * 3 a plant erected by 
Mason’s Company at Reading. It will be observed that 
in both cases fans are used in conjunction with cooling 
towers, &c. 
Figs. 4 and 5 illustrate the Sumerlee Company’s patent 
apparatus for extracting the tar from gas after it has 
passed through a by-pretet recovery plant. 

ly Ne represents & installatior of Theisen’s Patent 





Total, 22 engines ; 20,500 indicated horse-power. 





leaning Apparatus, erected at the Ome Fleet 
Company’s works by Messrs, Richardsons, Westgarth, 





| ratus is able to clean ordinary blast-furnace 








Fic. 6. Gas-CLeanine Pant at Carco Fieet Works. 


and Co., Limited, of Middlesbrough, which shows the 
latest ice‘in.cleaning blast-furnace gas. This appa- 
down to 
0.002 grams per cubic metre, with the use of less than one 
litre of water per cubic metre of gas. It will be observed 


that a vapour-separating a atus is fitted to the outlet 
of the Theisen cleaner, which has the effect of thoroughly 
drying the gas. 


have not entered into any detailed description of the 
various gas-cleaning apparatus named above, my object 
in these notes being merely to call attention to the various 
systems for the convenience of those who require general 
information. Nor have I made any mention of the 
Zechocke, Bian, or Sahlin gas-cleaning plants, because, 
although these are receiving some attention in this country, 
so far as I know they have not, as yet, been used here. 





Tue Bruun-Lowenek WatTer-Sorrensr, —In our 
notice, on page 102 ante, of a catalogue describing the 
above water-softener, we omitted to mention that the 
makers, Messrs. and Hiort, 52,.Queen Victoria- 
street, E.C., have entered into an agreement with Measrs. 
Babcock and Wilcox, Limited, 30, Farringdon-street, 
London, E.C., to supply them with all the softeners and 
purifiers in on with their installations, except 
when some other make is distinctly specified, 
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THE DESIGN OF BLAST-FURNACE GAS- 
ENGINES IN BELGIUM.* 


By Professor H. Huserr. 


Tue first attempts at direct utilisation of blast-furnace 
gas in engines were made in 1895. For a considerable 
time the gas had been burnt in Cowper stoves for a 
the blast for the furnace, and under the boilers whic 
supplied steam to the blowing-engines, and others serv- 
ing the furnaces. It was natural, therefore, that the idea 
of directly employing it in gas-engines should have 
occurred simultaneously to several engineers, notably to 
Liirmann and to Lencauchez, who had pointed out the 
blast-furnace as a powerful gas-producer. Nevertheless, 
nowhere had any attempt been made to apply it to this 
purpose up to the end of 1894, when Thwaite proposed it 
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toMr. James Riley, of the Glasgow Iron and Steel Com- 


pany. 

‘About the same time investigations were being made 
in Belgium and in Germany, independently of Thwaite’s 
experiments, which were not generally known on the 
Continent. 

The industrial world, which up to that time had hardly 
favoured the idea, had thus been gradually prepared to 
receive it. The gas-engine, long restricted to small sizes 
and dependent upon the use of an expensive fuel obtain- 
able only in large centres, now began to make headway. 

At the Paris Exhibition of 1889, two engines of 100 
horse-power were shown, and excited much interest 
amongst engineers. One had four cylinders, and was 
made at the celebrated works of the Deutz Company, and 
the other was a single-cylinder engine, exhibited by two 
French designers, Messrs. Delamare-Deboutteville and 
Malandin. 

In the meanwhile the design of gas-producers had 
made important progress, completely freeing the new 








: 9g read before the Iron and Steel Institute, July 
24, 1 











Pony a from its dependence on the gas works, enabling it 
~ ates sagem, one osu to — oe 
its economic value by sup it with a chea; ‘u 

In 1892 inatalled 1 at the Moulins Leblanc 
Works, at Pantin, a four-cycle, single-acting, single- 


cylinder engine, using ucer-gas, and developing 220 
brake ayo ge with a consumption of about 1 Ib. of 
coal per brake horse-power per hour. Despite the diffi- 


culties met with in this bold attempt, it showed the 
possibility of economically producing high power with 


poor gas. ; ; 

_ The time had now arrived for engineers to pay atten- 
tion to the use of gas from blast-furnaces, which, although 
not of great heating value, was less costly, and was the 
more suitable on account of the progress which had been 
made in the design and working of blast-furnaces, the 
proportionally lower consumption of coke, and, as a 


result, the marked reduction in the relative quantity of 
combustible gases, which only sufficed, with difficulty, 
to heat the blast and to uce the steam required about 
thefurnaces. Finally, the progress of the science of heat 
had brought to light the causes of thé low thermal effi- 
ciency of the steam-engine, and notably of the loss result- 
ing from the employment of boilers. 

t is not therefore surprising that the idea of dispens- 
ing with the boiler, and burning the blast-furnace 8 
directly in the engine, occurred, nearly simul y, in 
three countries, where metallurgical industry had made 


great 
To Messrs. Bailly and Kraft, of the Cockerill Company, 
belongs the honour of being the first in the field in 
Belgium. The patent taken out by the Cockerill Com- 
pany for this new application was dated May 15, 1895, 
and the first trials were made at the end of that year. 
They were made with a “Simplex” engine of 8 horse- 
power, in which it had only been sought to reduce the clear- 
ance space, in order to increase the com ion and to 
facilitate the ignition of the mixture. gas cleaning 
was very imperfect, and was carried out simply by passing 


it through two scrubbers 4 metres in height. 
This engine displayed perfect elasticity, and adapted 





| itself to the variations of composition, 











and 
per 


cent. 

The authors, in an article published in the Annales des 
Mines de Belgique at the commencement of 1897, described 
the results of the first trials, and the conditions necessary 
for the direct use of blast-furnace showing that a 
plant ae tons of pig per day was able to furnish 
about 18,000 cubic metres of gas per hour with a calorific 
value of 1000 calories. T into consideration that 
half this volume is available, and allowing for an efficiency 
of only 20 per cent. in the engines, the authors showed 
that it would be possible to obtain from these gases about 
3000 horse-power, 

The small trial engine consumed about 5 cubic metres 
per brake horse-power, which reduces the ing 
figures to 1800 horse-power ; but they foresaw at the time 


pressure, 
temperature of the gases, giving an efficiency of 77 
t. 


that this consumption would be ere long greatly reduced, 
and that blowing-engines driven by gas would be built. 
They also foresaw that, by disposing of the great surplus 
motive power, the blast-furnace would ultimately become 
a centre for the production of energy for works sur- 
rounding, the boilers of which it would gradually 


su e. 

This remarkable p' was described by Mr. E. P. 
Martin, President of the Iron and [Steel Institute, in bis 
presidential address of 1897. _ 

At the meeting of the Institute on May 3, 1898, M. A. 
Greiner di the results published up to that time, 
which included the author’s paper of Fe , 1897 ; a 
note by Galbraith and Rowden on November 18, 1897 ; 
one by amen he ie 8, 1897 ; and another 
by Liirmann on Fe ; . 

Mr. Greiner combated the objections which had been 
specially raised against this new method of employing 
gas by German metallurgists at the Diisseldorf meeting, 
and gave reasons for his belief that the consumption 
would b be reduced below 4 cubic metres per horse- 

er per hour, and that the blast-furnace would be able, 
su ing the steam boiler as an intermediary in the 
production of motive power, to place at the disposal of 
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the engineer 20 horse-power per ton of pig produced 
aily. 
are rience soon verified these forecists. The Cocke- 
ri 
Mr. Delamare, a four-cycle single-cylinder engine of the 
‘Simplex ” type, which in the 24-hour trials, at which 
the author had the honour to collaborate with Professor 
A. Witz, gave one brake horse-power for an average 
consumption of 3 329 cubic metres, of a gas possessing a 
calorific power of 981 calories—say, 3266 calories. (This 
figure has since been reduced to 3162.) 

, The princip1! dimensions of this engine are as fol- 
ow :— 


Diameter of cylinder... 0.800 metre 
Stroke of piston 1 metre 
Revolutions per minute 105 
Indicated horse-power 213 
Brake horse-power e 182 


The construction of this engine is worthy of note. The 
cylinder proper is cast with a breech carrying at its lower 
portion the exhaust valve, and at the back a cylindrical 

rolongation, in which the admission valve is placed. 

his breech or cylinder head has it own water jacket, and 
is provided towards the front with flanges bolted to the 
cylinder jacket, which was a part of the cylinder bayonet 
casing. 

The shaft is not cranked, and carries a heavy fly- 
wheel. The piston is made in one piece, and is not chilled. 
The preasure does not exceed 7 kilogrammes (1001b.). The 
ogneiing is effected by Delamare’s system, in which a 
succession of sparks, E magne by a Ruhmkorff coil, is 
emitted from aslide-valve on the back of the cylinder when 
its opening comes opposite to an orifice bored in the back. 
The movement of the sliding-valve, and similarly of the 
other valves, is made by a crank and by cams keyed on 
to an auxiliary shaft, parallel to the cylinder, and revolv- 
ing at half the speed of the main shaft. The governing is 
effected by the hit-and-miss arrangement by means of 
Delamare’s air governor. 

Starting is effected by turning the fly-wheel by a hand- 
wheel, and by admitting a charge of carburetted air, the 
exvlosion of which starts the engine. 

The success of this engine, which worked perfectly 
without the gas being cleaned as effectively as is now 
done, and is still running after being eight years in ser- 
vice at Cockerill’s, encouraged them to build a much more 

werful type of engine, capable of directly operating a 

lowing apparatus of 600 horse-power, and consequently 
of liberating the blast-furnace from its dependence upon 
the boiler. 

Though the enterprise was considered ‘rash, they still 
went on with the attempt, which was logically justified, 
seeing that in modern steam-driven blast-furnace instal 
lations the gas produced is only just sufficient for the re- 
quirements of the furnaces, To procure gas in excess it 
was necessary to commence by replacing the existing 
engines by the more economical gas-engines, for by such 
means only would gas be available. It is necessary 
commence with gas-driven blowing apparatus. A motor 
of this description attracted much attention at the Paris 
Universal Exhibition of 1900. Another, coupled with its 
blowing apparatus, in the blast-furnace department of 
the Cockerill Company, and started up on November 20, 
1899, was submitted to a series of trials on March 20 and 
21, 1900. 

The features of this remarkable engine were as follow : 
—Regulation by the method of hit-and-miss—that is to 
say, suppression of an admission of gas complete. 


By Brake Tests :— 


Diameter of cylinder .. 1.800 metre 
Stroke of piston .. 1.400 ,, 
Revolutions per minute 94.4 
Indicated horse-power.. 786 \ , 
Effective brake horse-power .. oe 575 
Consumption per indicated horse-\ 2.556 cubic metres, or 
power-hour .. ~- % 2515 calories 
Consumption per brake er 3.495 cubic metres, or 
yower-hour .. me os 3440 calories 
Tests with the Blowing Apparatus : — 
Number of revolutions per minute .. 93 
Indicated horse-power. . . $s a} t 
Effective brake horse-power . 725 


Consumption per indicated horse-) 2.334 cubic metres, or 


powerhour .. ob pa 2343 calories 
Consumption per brake east | 2.853 cubic metres, or 
powerhour .. . 2864 calories 


* With 89 per cent. admission and 11 per cent. hit-and-miss 


by pee. 

+ Fall aharge without hit-and-mias. 

The m¢thod of construction of the 200-horse-power motor 
had generally been retained, saving that the main bear. 
ings were separated from the cylinder-casing. and were 
connected by four strong screwed steel stay-bolts, oe 
easy access to the piston. The shaft was cranked an 
rested on three bearings to support the fly-wheel, which 
weighed 33 tons. The piston-rod traversed the back 
cover in a stuffing-box. ; 

The admission-valves were retained below like those 
of the exhaust. The admission of ges was carried out 
by separate valves placed in a valve-box, separated from 

e cylinder by a third valve, caled the mixture-valve. 
The methcds of working the valves and those of the 
ignition slide-valve were retained. The regulation was 
carried out by bit-and-miss. The ure attained 9 kilo. 
grammes per equare centimetre (128 lb.). The circulation 
of water extended to the head and to the piston-rod itself, 
to which the water penetrated by means of flexible pipes, 
which adapted themselves to its movement. The exhaust- 
valve was also cooled. This was done with the object of 
preventing the ignition of the mixture by the dust, which, 
combining with the products of the decom oils on 


the piston or in the recesses of the explosion chamber, 
might form concretions retaining a temperature high 
enough to ignite the gases, x 





to | bein 


The arrangement of all the valves at the under-side of 
the cylinder was such as to facilitate the sweeping out of 
the dust and decomposed oil, and to allow these large 


ompany have constructed, with the cullaboration of , engines to work equally as well as the 200-horse-power 


engines without having recourse to a more perfect gas- 
cleaning process. This hope was ill-founded. It became 
necessary to interpose between the blast-furnace and the 
large engines of this class apparatus capable of reducing 
the dust held in suspension by the gas to 0.02 gramme 
per cubic metre. The means now used in Belgium are 
centrifugal fans with water injection and Theisen, Brian, 
and Zscshokke apparatus. The latter are not, strictly 
speaking, purifiers ; they are, rather, coolers. 

they are not the invention of Belgian engineers, 
and as they will be made the subject of another paper, it 
is not necessary to deal further with them. 

As is well known, the novel idea of the Cockerill Com 
pany was vigorously discussed by engineers, who saw 
therein an economic mistake, and maintained that it was 
better to divide the power between two or four cylinders. 
The designers, nevertheless, knew perfectly well that they 
could obtain in this way, for a 600-horse- power engine, a 
more regular and perhaps more economical engine. They 
had already, however, studied the two-cylinder tandem 
types of 600 and 1200 horse-power. One of Cockerill’s 
licencees—Messrs. Breitfeld, Danek, of Prague—had, 
since 1901, constructed a four-cylinder double-tandem 
engine of 600 horse-power, giving remarkable even run- 
ning ; but Messrs. kerill wished to demonstrate that 
it was practically possible to develop 600 horse-power by 
means of a single cylinder alone, single acting and of four 
cycles, and consequently to construct engines developing 
up to 2500 horse-power without exceeding four cylinders. 
In addition to this they were, moreover, anxious also to 
improve the governing, by applying to these large engines 
the principle of variable admission in lieu of the hit-and- 
miss governing, which required the use of heavy fly- 
wheels, and was not well suited for producing alternating 
electric currents, and needlessly strained the engine when 
it had to run continuously with reduced loads. 

From 1901 they realised, with M. Delamare, that it 
was essential to obtain a variable-admission motor, an air 
governor, or else a centrifugal force, causing the double 
air and gas-valves to open from the commencement of the 
suction stroke, but determining the closure earlier in the 
stroke as the power to be developed becomes lower. 

In this manner the mixture admitted possessed the 
composition most favourable for complete combustion, 
but the volume admitted to the cylinder varied, and with 
it the pressure. 

The ingenious mechanism which realised this mode of 
operation, which has been described elsewhere by the 
author,* was applied to a single-cylinder motor of 200 
horse-power of the same dimensions as that of 1898. 

The trials to which it was submitted in November and 
December, 1901, established beyond doubt a consumption 
varying between 3.318 and 3.455 cubic metres per brake- 
horse-power per hour for full load, the calorific value 
914 to 1017 calories. The expenditure in calories 
- orse-power varied between 3172 and 3434, and has 

en on an average nearly 3298—practically the same as 
that of 1898. At half-load it was, on an average, 4320 
calories, and at quarter-load 7406 calories. 

About the same time (1902) the Cockerill Company 
nea another engine, designed to give greater regu- 

arity with smaller dimensions—viz , the double-acting 
engine. 

It was well known that the first industrial gas-engine— 
that of Lenoir—was double-acting, but the success of 
the Otto four-cycle and single-acting engine had, fora 
long time, relegated to the background all other types of 
wae. Nevertheless, M. Letombe, at the Brussels 
Exhibition, showed a four-cycleand double-acting engine. 

The Kérting Company exhibited at Diisseldorf a 
powerful two-cycle double-acting engine, which attracted 
much attention. The long-standing prejudice against 
the oe of this system was thus broken down. 

_The direct driving of the blowing —- from the 
piston-rod of the engine had accustomed Cockerill’s engi- 
neers to the adoption of a stuffing-box at the back end of 
the cylinder. They were therefore naturally disposed to 
adopt double action, which enabled them to considerabl 

uce the size of the cylinder, and consequently iagvenah 
large powers more easily, thus ensuring more steady 
rupning with a lighter fly-wheel. 

_ They retained, firstly, the general arrangement of the 
single-acting motor, which up to that time they had con- 
structed, notably the disposition of the inlet and exhaust 
valves underneath the cylinder. However, from that 
time they introduced an important modification. The 
cylinder liner with its jacket constituted a part in- 
dependent of the two cylinder heads. Each of these 
carried a stuffing-box, through which the water-cooled 
piston-rod worked, and an extension downwards of the 
combustion chamber, in which were installed the valve, 
which simultaneously admits air and gas, and actuates 
the exhaust valve. The actuating mechanism of the 
valves was also modified, without departing from the 
system of variation of the admission, consisting of cutting 
off the air and gas supply simultaneously. This system 
had the advantage of preserving the composition of 
mixture most favourable to complete combustion, but it 
had the inconvenience of diminishing to some extent the 
compression as the charge de This diminution 
reduced the economic efficiency of the engine in the case 
of light loads ; and also when it happened that the gas was 
very poor it spoilt the ignition and caused misfires, which 

ether upset regularity and economy. 
trouble becomes very marked in motors drivi 
cranes, which very often work with reduced loads, an: 
where economy is a greater consideration than in blowing 








* Revue Universelle des Mines, 1902, vol. lix. 


engines. Therefore, no time was lost in introducing an- 
other system of variation, consisting of air admission to 
the cylinder during the whole piston stroke, and only 
allowing the gas to enter during the last portion of the 
stroke by the governor varying the moment at which this 
admission commences. In this way invariable compres- 
sion is eecured. : : 

It is true that when the mixture is modified it becomes 
poorer and poorer ;. but it should be noted that gas is 
introduced at the back-end of a cylinder already partially 
filled by a volume of air which follows the piston. 
Although it is impossible absolutely to rely u retain- 
ing the exact stratification characteristic of the Otto 
cycle, there persists, nevertheless, an undoubted stratifi- 
cation of mixture, the richest strata remaining at the 
back end of the cylinder, close to the igniter. ‘ 

The sparks then impinge on the explosive mixture, 
which, being strongly compressed, ensures that the igni- 
tion is readily transmitted to the whole volume. It will 
be seen that the gas-admission valve must be able to 
open independently of that giving air admission. 

In engines of thissystem the two valves are superposed, 
the air arriving by a casing which surrounds the gas 
passage, and the valve spindle passing through the gas 
valve, which is hollow. ‘The placing of the valves in an 
antechamber of the combustion-chamber, leading to a 
tubular combustion-chamber, evidently assists the strati- 
fication of which mention has been made, and, conse- 
quently, the ignition of weak charges, but it resulted in 
cylinder heads of unsymmetrical form, which created 
difficulties at Cockerill’s works, as it had alre.dy done 
elsewhere. 

The unequal contraction of the metal of the various 
parts of the cylinder head caused great stress, which, 
added to the already high stresses, due to the explosion 
and to the heating, have occasionally brought about the 
fracture of the — heads, even when they have been 
replaced by steel castings. ; 

his circumstance decided the makers of large engines 
to revert to the symmetric arrangement of the valves, 
which is customary in steam-engines where the inlet- 
valve is placed on the top of the cylinder, and that of the 
exhaust underneath, and thus to obtain an arrangement 
which lends itself well to expansion, and which, more- 
over, facilitates access to the valves. 

This arrangement has been obtained in different ways 
by manufacturers, notably at the works at Deutz and 
Niirnberg, and at Seraing. At the Cockerill Company’s 
works the covers are no longer attached to the central 
body by studs screwed into it, but joined by tie-bolts 
bolted to flanges on these covers. 

These bolts are thus subjected to tension, and, simi- 
larly, the body of the cylinder is subjected to a compres- 
sion stress of the kind which best suits such metal. This 
arrangement is patented. The frame is formed of two 
box-girders carrying the cylinder. These girders are 
joined by tie-bolts to others that contain the slides and 
carry the crank-shaft bearing. The piston is composed 
of two halves with double walls, each half permitting 
water circulation, the two halves being bolted together 


|. with an india-rubber joint. 


The water-cooling is effected at a pressure of 34 to 5 
kilogrammes (50 lb. to 70 lb.) per equare centimetre, to 
avoid water-hammering in the piston and itsrod. The 
water, furnished to the latter by a duct fixed at one end, 
passes through the rod and the two halves of the piston, 
and goes out at the back by ancther duct. 

The ignition is effected by means of one or two high- 
netos, through fixed sparking-plugs. These 
magnetos do away with the necessity for a source of 
electricity external to the motor. The compression has 
been successively increased up to 14 ewe ga per 
square centimetre. Thestarting is effected by means of 
air, compressed to 10 atmospheres (143 lb.) by a special 
compressor, and retained in a reservoir in sufficient quan- 
tity to enable the engine to revolve several times. 

he assembling of the parts, which constitutes one of 
the features of this motor, must now described. As 
shown in Fig. 1, the usual arrangement of the auxiliary 
side shaft, = to the cylinder axes, and actuated by 
the main shaft by means of gearing in the ratio of 1: 2, 
is retained. On this auxiliary shaft B are keyed the cams 
— actuate the opening of the inlet and exhaust- 
valves. 

The exhaust-valve E opens a little before the end of the 
stroke, but — at the same moment in each stroke ; 
it is .worked by the cam C’ py means of a lever and a rod 
carrying a roller at its lowerend. The exhaust-valve is 
hollow, and likewise the spindle, to permit of the circula- 
tion of cooling water. 

The inlet distributor consists of two valves: one for gas, 
the other for air and the mixture. The spindle of the 
latter passes through the hollow spindle of the gas-valve. 
Both are constantly brought back to their seats by springs 
placed in a box above. The air-valve is double. It con- 
sists of a solid single-seated valve, opening downwards, 
and a hollow perforated sleeve-valve L. These two parts 
are attached to the same spindle, and move simul- 
taneously. 

From a little in advance of the commencement of the 
suction stroke the double valve is lowered by the lever 
D, actuated y the rod ¢t, at the lower end of which works 
the cam C. By this movement the openings of thesleeve 
valve L are brought opposite the ports formed in the 
casing, by which the incoming air arrives. The latter is 
thus drawn in from the commencement of the piston 
stroke and throughout its entire duration. 

To the lever D is attached a spindle F, which works a 
second lever K, the function of which is to lower the 
double-seated gas-valve M. If this spindle was unalter- 
able in length, the two levers D and K would work 
simultaneously, and the gas would pass into the cylinder 


tension m 





simultaneously with the air. But the spindle F is com- 
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posed of two parts, of which one carries the piston and 
the other the cylinder of a dash-pot P. TABLE I. 

_The ay part is thus able to rise up, expanding the | RE ar hs ia a ba gk. rt ee ain 
air in the A ges provided that the lower portion = |e 
remains fixed, and in this case the gas-valve does not DS ae _ | | | & | Consumprion rer Hour |. | | tines Game 
open. The end of the lever is locked during the period =e Ka abe eae © | anv rer Horse Power |3O | CALORIES USED PER | RIED 
of exhaust by a finger H, which keeps it from moving as ep s | e Ie 16 | g [etesd m Como Maren = oun ane ren & | Away BY 
long as the finger remains vertical. If this part is moved| Descrip-| © 4 Aa a. ins — > $ & 
to the right, the lever K now mes free, but the] tionof | # & 2 | - &£ b Sac os 
descent of the spindle of the mixing valve A compresses} Test. = g = |e § = $33 bal Tae, TRS 
the spring R placed upon that of the gas-valve M, as - 5 aig Sigs es SyS se ack Som 38 
long as this is immovable. Immediately K is unlocked ' 3 | a ct 5 F eis e8| at a... 25. Bee, gl Bee 9 : lg g d,s 
this spring is able rapidly to lower M, causing the valves § s 5 | 34 is¢ 3 Ste gee 8: a* & 85e ete bse Es Foss i 
to resume their original distance. Theshock is deadened 3 £ & | $8 88) $ | P82! tse S28 \F25) ne #S5| S22 | 28 £538 zs 
by the dash. pot, and the spindle F likewise resumes its | = a co | a Pe | = voit KR a Te itl 
normal length. | _ ‘ load ..|125048, 986.00] 917.5 | 78.7 (931/733 | 2.518 | 3187 3.425 | 979 | 2460.2 3120.1) 8358.1 }2a82| 16 
From this tithe forward the gas enters, with the] load ..| 1463.88 | 1333.2 | 1250.7 | 91.10 |93.8| 35.4 318 | 2.540 | 2.707 | 963 | 2227.4 2846.0) 2606.8 | 28,52 16.2 

air, into the cylinder, constituting the explosive mixture, | Full load | 1569.45 1466.15 | 1877.45| 93.41 [93 9| 87.76| 2247 | 2.406 2.560 | 983 | 2208.8 2865.1) 2516.5 | 28.77 | 
which will be afterwards compressed, and ignited by the | Full load | 1607.74 | 1491.8 | 1404.7 | 92.97 94.0/ 87.4 | 2325 | 2497 2657 94% | 2192.5 2254.7) 2505.6 | 28.98 } 20.2 | 
spark. In order therefore to enable the admission of Overload | 1755.06 1581.9 1487.7 | 90.00 [9&0) 84.7 2.155 2.352 2.542 988 | 2120.1 2363.3) 2511.5 | 29.84 


as to be varied, it suffices to operate at the moment the 
ever K is unlocked. -This instant is determined by the 
governor in the following manner :—The finger H is arti- 
culated on a shaft N, from whence it is prolonged to 
engage a spring, which tends to keep it constantly locked 
wit ° 

Its lower extremity I carries a roller, on which is taken 
the thrust of the cam V, fixed on the oscillating shaft X. 
It is this cam which produces the unlocking of K, by 
pushing against I and turning aside H, despite the re- 
sistance of a. 

The oscillating movement of X is produced by a rod b, 
which operates a crank, keyed on X. The rod is 
attached to one end of a transmitting lever Z, the other 
end of which is worked by an eccentric 0, keyed upon the 
auxiliary shaft B. The lever Z, however, constitutes an 
extension of the roller of an eccentric strap T, of which 
the sheave is keyed on the spindle W. This carries a 
crank joined by a rocking beam to the centrifugal 
governor-socket. The movements of the governor-socket 
thus modify the position of the shaft W, and consequently 
the centre around which Z oscillates. This results in an 
alteration in the proportion of the two arms of this lever, 
and, as a result, the length of travel of the connecting-rod 
b, and increases the oscillation of X. It may be seen, 
therefore, that the moment at which the gas-valve opens 
is thus determined by the governor, which retards or 
advances it according as the speed of the engine increases 
or diminishes. 


When, as a result of the rotation of the shaft B, the} p 


cam C ceases to operate the connecting-rod ¢, the springs 
mounted upon the spindles of the two valves bring the 
latter back to their seats. It will be seen from this that, 
as a result of the clearance between the parts, or from 
the expansions, the gas-valve closes first, leaving open the 
mixture-valve. This hinders the compression. To avoid 
this inconvenience the spring of the gas-valve is made 
weaker than the other, so that it is able, despite the 
arrest of the former, to replace the latter on its seat, by 
slightly compressing the first spring. 

‘o this somewhat lengthy description of what is really 
a simple mechanism, and works perfectly, it may be 
added that the exhaust commences about 15 per cent. in 
advance, and is prolonged a little beyond the finish of 
the stroke, during which time the admission has slightly 
commenced. The result is that the exhaust still continues. 
At this juncture the burnt gases have attained a high 
velocity, which causes a powerful suction in the cylinder. 

The atmospheric air rushes violently into the explosion- 
chamber, completely sweeping out the burnt gaseous 
residuals, which would hang in the vicinity of the spark- 
ing-plug, and tend to spoil the ignition of the mixture. 

he application of this ingenious mechanism confers on 
the deulivesting engine very even running, allowin 
alternators of fifty periods easily to be coupled in parallel. 

This type, studied py the Cockerill Company since 
1904, was put in service on a two-cylinder tandem engine 
of 1400 horae-power, installed in the electricity depart- 
ment of the company. 

The pistons are 1 metre in diameter by 1.10 metre stroke. 
The shaft makes about 100 revolutions per minute, and 
carries a fly-wheel of 26 tons and drives a continuous-cur- 
rent dynamo. 

Engines of this class are made of 500 horse-power 
(600 mm. (23.6 in.) by 800 mm. (31.5 in.) by 135 revolu- 
tions), of 750 horse-power (750 millimetres by 900 milli- 
metres by 100 revolutions), and of 1400 horse-power (1000 
millimetres by 1100 millimetres by 100 revolutions). 

The Cockerill Gompany have also constructed a single- 
cylinder engine of 575 horse- power (1 metre by 1.100 metres 
by 80 revolutions), one.of 1000 horse-power (1.150 m. 
(45 in.) by 1.250 m. (49 in.) by 80 revolutions), and one of 
1300 horse-power (1.300 seeds | 1.400 m.) (51 in. by 59 in.). 

However, for this special purpose the constant com- 
pression necessary for the economical production of elec- 
tricity, might become troublesome when the engine is of 
the single-cylinder type. ‘ 

It happens, indeed, that the blowing apparatus may 
be perceptibly slowed down, and then it might be that 
the centrifugal force of the fly-wheel would be insufficient 
for passing the dead-centre at the time of compression, 
especially if a misfire had just previously taken place. 

tis cleentngenes in this case todo away with constant 
compression, and revert to variable quantity admission 
of a mixture of constant composition (Fig. 2 shows this 
arrangement). This is a little more complicated than the 
other, and has been worked out for two types—one of 575 
power (1 metre 44 1.10 metres by 80 revolutions), 
and the other of 1300 horse-power (1.300 m. (51 in.) by 
1.909 m. (75 in.) by 80 revolutions). 

It is interesting to be able to compare the economy of 
the new type of engine with those of the preceding types, 
already referred to above. 








* This is greater than that given by the Junkers calorimeter. 




















TABLE II. 
Pow | CONSUMPTION OConsUMPTION 
, Date of aaa ov Gas. Cus. Metres. oF HEAT. CALORIES.) Therma. 
No. Description. Trials. | : Etficiency 
LH.-P. | B.H..P. LH.-P. B.H.-P. | LH.-P. B.H.-P. | 
oan = r cent, 
1. |3 Horse-Power Engine 1893 5.26 4 | 403 5.30 4030 5310 15.77 
200-Horse-Power Engine. = 
2. | Single-cylinder, single-acting, con- July 19to20,, 213.9 181.82 | 2.839 8 329 2775 0.83625.7 22.9 
stant admission 1898 | | 
600-Horse-Power Engine. 
3. |3ingle-cylinder, single-acting, con- Mar. 20,1900, $25.8 670.0 2.560 3.156 2520 0.13106.8 25.2 
stant admission | 
200 Horse-Pouer Engine. | 
4, | 3ingle-cylinder, single-acting, vari-|Dec. 2,1901| 246.9 215.3 2.981 3.418 276 3172 28.0 
able admission 
1400-Horse-Power Engine. 
5. |Double-acting, tandem, variable Jan. 9 and | 1755.06 1581.9 2.155 2.592 2129 0.12363.3 29.84 
admission ‘ b | 





The Cockerill Company instructed the author to under- 
take, with Professor Witz, detailed tests on the 1400 
orse-power two-cylinder double-acting and tandem 
engine installed in their electric service. These tests 
were made on January 9 and 10, 1906. Arrangements 
were made for measuring the consumption, a bell hold- 
ing about 300 cubic metres being provided for this 
purpose. 

As the engine working at full load consumes about 24 
cubic metres per horse-power per hour, the bell was only 
able to feed it for a little more than five minutes. It was 
then raised again by the gas being pumped into it by an 
electric rotary pump. In the interval the opening of gas 
valves allowed the engine to take gas directly from the 
main, from which these gas-valves isolated it during the 
time of the trials. 

The indicated work (indicated horse-power) was deter- 
mined by a large number of diagrams taken by two ob- 
servers. The useful work (effective horse-power, brake 
aoe 9 wt was ascertained by means of the electric 
energy developed by a dynamo, of which the output had 
been carefully tested in advance for a series of powers. 
Samples of the gas were taken, for the determination of 
the calorific power, by the Witz bomb in the laboratory 
of Professor Witz at Lille University. The quantities of 
water used in — the different parts of the engine 
were measured, as well as their temperatures. It was not 
found practicable to take the at the outlet, because 
the water injected into the exhaust vaporised instantly, 
and lowered the temperature. 

The detailed results of these tests will be published 
later ; but the principal elements, enabling the progress 
made since the commencement of this novel application 
of blast-furnace gases, and the enormous economy it has 
brought about, to be measured, are given in Table I. 

It is interesting to compare the results obtained by these 
trials with those obtained viously with engines made 
by the same company (Table II.). 


APPENDIX I. 


The progress made in the design and construction of 
blast-furnace engines can best seen by the following 
list of engines which, up to the present time, have been 
built by the Cockerill Company. 

These figures are significant. In comparing the trials 
of 1906 with those of 1900, which gave results which 
were considered excellent at that time, there was found 
a diminution of 15 per cent. of calories used 
1 horse-power. For the brake horse-power the uc- 
tion attains 31.4 per cent. Finally, the thermal efficiency 
has been increased 18.4 per cent. The advance made is 
thus very considerable. The advantage obtained, as 
com! with the employment of steam, is by no means 
the least interesting of facts brought out by this in- 
vestigation. Admitting, however, that a 70 per cent. 
efficiency is obtained by burning the gases under boile 
which is considered satisfactory, and that the steam saleol 
amounts, according to Carnot’s cycle, to an efficiency of 
40 = cent. (between 200 deg. and 10 deg., which the 
cycle of Rankine makes 77 per cent. of that of Carnot), 
and finally that one could succeed in obtaining 80 per cent. 
of the Rankine cycle, the thermal efficiency : 


0.70 x 0.40 x 0.77 x 0.8 x 100 = 17.25, 


which is lower, by 42 per cent., than that of the motor 
above described. 





It has been assumed, earlier in the paper, that a blast- 
furnace producing 100 tons of pig iron per day produces 
about 9000 cubic metres of gas at 1000 calories, available 
for the production of power. 

Under these conditions, by obtaining 2450 horse-power 
with the steam-engine, and 4220 by using the gas direst 
in gas-engines, there remains a difference of 1770 horse- 
power in favour of this new application over the results 
obtained by a first-class steam plant of the usual (boiler) 


ty pe. 
These figures explain the success obtained in metallurgy 
by the direct use of blast-furnace gas. 


**Cockerill” Type Gas-Engines at Work or Building. 





























= P | Workin 
1.H.-P.| Type.* | Driving.+ Built for 8 
Bins pe _ | since 
260 8. C, D. | Société Anonyme John Mar., 1898 
| Oockerill, Seraing, Bel- 
| gium 
260 = Roechlingeche Eisen u.'Jan., 1800 
| Stahlwerke, Carlshutte 
800 | - B.C. | Société Anonyme John|Nov., 1890 
| Cockerill, Seraing 
800 | ~ os | Differdinger Hutte (Dif-|Nov., 1899 
| ferdange) 
800 a » |. Ditto ditto —_|April, 1900 
800 2 » | Paris Exhibition and|May, 190u 
Cockerill Works 
800 | - B. O. & D.| Hutte Aumetz Friede,|May, 1900 
| thringen 
800 | 9 D Differdinger Hutte (Dif-|Aug., 1900 
erdange) 
800 - . O. Ditto ditto | Aug., 1900 
800 » |BO&D Ditto ditto |Aug., 1900 
800 ” D. Ditto ditto \Oct., 1900 
800 jae | B. O. Ditto ditto \Jan., 1901 
800 at D. Rheinische Stahlwerke,|Mar., 190i 
Ruhrort,Gennany | 
800 - | - Differdinger Hutte (Dif-\July, 1901 
ferdange) | 
800 ” i BC. Cochrane and Co., Mid-|Nov., 1901 
| dlesbrcugh, England 
800 | 9 - Roechlingsche Eisen u.\Jan., 1902 
Stahlwerke, Volklingen 
800 a s Ditto ditto jJan., 1902 
800 - . 8: ciété Ougree Marihaye'Feb., 1902 
| in Ougree, Belgium = | 
800 | o. D. | Ditto itto \Feb., 1002 
800 | T. ” | Société Anonyme John Mar., 1902 
Cockerill, Seraing 
260 8. © oo. ba ditto Mar., 1902 
800 - B. ©.  ~ Huttenverein,|May, 1902 
800 - in Ditto ditto May, 1902 
800 D. Société Anonyme John|June, 1902 
| Cockerill, Seraing 
800 | 8.C. B. C. Ditto ditto June, 1902 
125 » P. | De Wendel, Noyeuvre , 1908 
1600 | T. B. © Roec Eisen u.|Nov., 1902 
| Stahlwerke, Carlehutte 
1600 (8.C.,D.A. as Société Anonyme John/Oct., 1003 
Cockerill, Seraing 
125 8. C. Pr. Ditto ditto Dec., 1903 
1600 | T.D.A. D. Société Ougree Mari-|Dec., 1903 
| haye, Ougree 
800 8.0. | BO. | Société Ougree Mari-| Building 
haye, Ougree 
1600 (8.0.,D.A ° Société Dnieprovienne ad 
} du Nidi de la Russie a 
Kamenskoic 
1600 “i “ Société Dnieprovienne) a 
du Nidi de la Russie 4 
Kameneskoic 
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“Cockerill” Type Gas-Engines at Work or Building— 
continued. 


Working 














LH.-P. Type.* | Driving.t Built for dinoé 
1600 | T., D. A. D. | Sociéte Anonyme John June, 1904 
| Cockerill, Seraii 
1600 |_ ‘&T.z B.C. | Société de Vezin Aul-|May, 1904 
| noye Homecourt 
650 |T.,DA D. — de Bogoslowsk, April, 1905 
ussie 
650 2. oa Ditto ditto April, 1905 
2000 |S.C.,D.A.) B.O. — ey d’Elba,|/Mar., 1905 
‘orto Fe 
1600 T.,D.A D. Société Anonyme John|Mar., 1904 
Cockerill, Seraing 
1600 a: of Exposition Universelle| Built. 
| de Liége, 1905 
650 Tw.,D.A ” | Ditto ditto May, 1905 
1600 8.C.,D.A B. | Oiedes Forges et Acieres| Building 
| de la Marine, de et a| 
| Homecourt 
1600 | * 9 Ditto ditto | os 
1600 | T.,D. A. D. — y Se a Mari- os 
ea Ougree 
1600 | a - été de la Providence, = 
| Marchienne-au-Pont 
700 S8.0.,D.A.| BO. | Ditto ditto is 
700 | rm -i Société Metal, Donetz a 
Juriewka, Juriewka 
700 os » |. Ditto ditto Fe 
700 oa os Société des Acieries de pe 
| France, Isbergues 
1600 » | Société Anonyme John z 
} | Cockerill, Seraing 
125 és P. | Société Ougree Mari-\July, 1903 
| haye 4 Ougree 
see io B.C. |Aackener — & Oo. | Building 
) ” ” tto 
1600 | Ditto rs 





” ” | ” 


Additionw Orders for “Cockerill” Type Gas- Engines. 


1.H.-P. | Type.* | Driving.t Building for 











B, C. Com ie des Forges and Aciers 


1600 3. C., D. A. 
| | de la Marine and & Homecourt. 


1600 a pa Ditto ditto 
700 ns ‘+ La Société des Forges de la Provi- 
dence, Marchienne-au-Pont. 
700 A ee Dit ditto 
1800 | T., D. A. D. Ditto ditto 
1800 ~ “ | Ditto ditto 
850 8.0.,D.A.| B.O. | Société d’Ougrée, Marihaye, Ougrée 
300 |’ -T.,D.A.! D. a ag Usines Maltzoff, St. Peters- 
| burg. 
300 | | Ditto ditto 


* 8. C. = single cylinder; D. A, = double acting ; T. = tandem; 
Tw. = twin; V. T., D. A. = vertical twin, double acting. 
t D. = dynamo; B. O. = blowing cylinder ; P. = pumps; Pr. 
= power. 


Besides the Cockerill Company there is but one other 
company (the Société de St. Leonard) who have under- 
taken the construction of blast-furnace gas-engines. This 
meets, who have acquired licences for the construction 
of the Korting two-cycle double-acting engine, exhibited 
an engine of this class at the Liége Exhibition. They 
are installing two engines of this type at the blast- 
furnaces of Grivegnée, but the results Sve not, as yet, 
been made public. 

APPENDIX II. 


In addition to the engines enumerated in Appendix I., 
the following engines have been built, or are building, at 
the works enumerated, under licences from the Cockerill 
Company :— 


; ! 
Name of Firm. No.of | Aggregate 








Engines. LH.-P. 
Richardsons, Westgarth, & Co., Limited 24 19,650 
Schneider and Co. .. oe if - 15 7,880 
Société Alsacienne .. pas a 10 8,250 
Société Frangaise des Constructions .. 8 7,200 
The Markischen Mécaniq Maschi 
bauansailt in Wetter a. d. Ruhr sei 18 15,780 
Breitfeld, Danck and Co., Karolienthal | 10 6,660 
— Maschinen Fabrik, Mul-| 
ausen re pe: we “a 








AMERICAN Popu.ation. —The ulation of the United 
States amounted in 1800 to 5,: 483. In 1810 the aggre- 
gate had grown to 7,234,981; in 1820, to 9,638,453; in 
1830, to 12,866,020; in 1840, to 17,069, 453 ; and in 1850, to 
23,191,876. In 1855 the American Republic had 27,256,000 
inhabitants ; in 1860, 31,443,321 ; in 1865, 34,748,000; in 
1870, 38,558,371 ; in 1875, 43,951,000; in 1880, 50,155,783; 
in 1885, 56,148,000; in 1890, 62,622,250; in 1895, 68,934,000; 
in 1900, 76,303,387 ; and in 1905, 83,143,000. 





_ American SHIPBUILDING.—A report has just been 
issued by the Department of Commerce and Labour which 
shows asad record for the t year in the American 
eee eenate. which seem to be almost at a 
standstill. If it were not for the activity of the shipyards 
on the Great Lakes, with their fair output of vessels of a 
small class, the — would show the industries to be 
almost defunct. In the whole of the United States in 
the last fiscal year, ending June 30, there were only two 
sea-going steamers built, and five od schooners of 
more than 5000 tons. During the year the whole merchant 


service—the report does not deal with naval vessels— 

been increased by only 162 vessels, excluding 384 
barges built for river and lake use. Fifty-two of these 
vessels were lake steamers, as compared with 29 similar 


LARGE GERMAN GAS-ENGINES. 
The Application of Large Gas-Engines in the German Iron 
and Steel Industries.* 
By K. Reraarpt, Dortmund. 
Tue idea of burning blast-furnace gases directly in gas- 
engines, instead of under steam-boilers, as had previously 
been done, was first put into _— barely ten years 
“5° almost simultaneously in Great Britain, Germany, 
and Belgium. 
Even though, as was only natural, the early gas-engines 
showed certain defects of design and insufficient purifica- 
tion of the nevertheless, from the results obtained, 
and especially from those of the large installations of gas- 
engines supplied by the Cockerill Company, of Seraing, 
to Differdingen, it could be concluded that, with a small 
reserve, the power supply of an iron works, and, to a 
certain extent, of a rolling-mill, could be assu with 
gas-engines as the motive power, without serious disturb- 
ance of the existing arrangements. 
The present paper may be regarded as a continuation 
of those read before the Society of German Ironmasters 
by Dr. Liirmann,}+ Professor Meyer, and the author,§ 
~ —— is . — : 
. The extent of the application of gas-engines in iron 
works and collieries in Seon. 
II. The working results, including the influence of 
purification on the gases. 
IIL. Present practice in the design of large gas-engines 
in Germany. 
In order to arrive at conclusions as correct and com- 
plete as possible, the iron works and collieries possessing 
gas-engines were invited to answer a series of questions, 
and the manufacturers of gas-engines to supply detailed 
drawings. 


I, Tue Extent or THE APPLICATION OF GAS-ENGINES 
IN IRON WORKS AND COLLIERIES IN GERMANY. 


The author received answers to the questions in the 
inning of March|| of this year. 
rom the inquiry it was ascertained that of the forty- 
nine German smelting works questioned, thirty-two had 
ady gas engines at work and nine had ordered such 
engines. 
There were at work— 
. Horse-Power. 
203 engines having a total 
effective power ofabout 184,000 
146 engines having a total 
201,000 


In course of erection, 
effective power of about 


being erected, an 
on order 


349 engines having a total 
effective power of about 


Of these engines there were— 

64 having 
about os ¥s 
of older construction 
(single-acting four-cycle 
motors) 

88 engines having 
of about .. . 
two-cycle motors, and 

197 engines having a power 
of about o ée 
(double - acting four- 
cycle motors) 
For driving blowing-engines 
there will be at work— 

15 old form single-acting 

four-cycle motors of 


Together .. 
385,000 


a power of 
oe 34,000 


a power 
: .. 91,000 


260,000 


8,200 
50,100 
103,009 


about... “6 oe 
44 two-cycle motors of 
about ee “s a 
77 double - acting four- 
cycle motors of about. . 





Together .. -. 136 engines. Ofabout.. 161,000 


For driving dynamos there 
will be at work— 
48 older model single- 
acting four-cycle motors 
of about .. oe 


25,600 





* Abstract of paper read before the Iron and Steel 
Institute on July 24. 

Stahl und Eisen, 1898, No. 6; 1899, No. 10; 1901, 
Nos. 9 and 10. 
t Ibid., 1899, No. 10; 1905, Nos. 2 and 3. 
§ Ibid., 1902, Nos. 21 and 24. 
|| There were ordered by German iron works and col- 
lieries from March 1 up to July 1, 1906— 


7 two-cycle motors of 
bout 


Horse-Power. 








a 


greater facilit 
contact than dry dust, the 
through the engine without 


gas not being sufficiently purified or dried, as well as of 


41 swewee motors of Horse-Power 


about “a 
110 double - acting _four- 


cycle motors of about 144,800 
Together .. 199 engines. Of about 206,100 
For driving rolling-mills there 
will be at work— 
0 older model _ single- 
four-cycle motors es 0 
3 two-cycle motors of 
about... Py 4 5,200 
7 double - acting _four- 
cycle motors of about. . 10,900 
Together .. 10 engines. Of about.. 16,100 
For other purposes— 
4 engines of about 1,500 
The largest aggregate power of -engines at a single 
works amounts to 35,000 effective horse-power. Sixteen 


works possess over 10,000 horse-power, and twenty-seven 
works possess over 5000 horse-power, in actual working. 

In most iron works the whole of the gas-engines work 
continuously without any reserve; a few have to 
40 per cent. reserve of gas-engines, and a few have 
a similar reserve of older types of steam-engines or 
steam-turbines. 

Nearly all engines in iron works, naturally, work with 
blast-furnace gases. Two plants use only coke-oven gases, 
three use blast-furnace gas and coke-oven gas separately, 
and one plant uses the two gases mixed. Further, the 
Mansfeld Company utilises the waste gases from the 
copper-smelting furnaces for driving gas-engines. Pro- 
ducers onpleyas coke as fuel are kept as a reserve at 
seven works. They are really only of use in case of a 
strike, to assure the working of the most necessary part 
of the plant. 

Perhaps in the near future, in addition to the excess 
coke-oven gases used for driving motors in collieries, pro- 
ducer gas, which will be obtained in the ring-producer 
patented by Bergrat Jahns,* may also be used. The 
chief object of this producer is the utilisation of the waste 
heaps or culm banks, and the production of gas, as far as 
possible free from tar. The gas from the producer men- 
tioned is naturally also suitable for the driving of gas- 
engines, which is demonstrated by the gas-engine plant at 
the Von der Heydt mine. 

The same object is effected by the Turk and other pro- 


ducers; but, so far as the writer is at present aware, the 
utilisation of the waste heaps and of low-grade coal in 
gas-producers is only just being introduced, so that, for 


gas-engines in collieries, at present only coke-oven gas 
need be taken into consideration. So far as he is aware, 
in the beginning of March of this year sixteen collieries 
possessed thirty-five gas-engines at work, in course of 
erection, or on order. 

The aggregate power of all these engines was 30,300 

cteveampaetten, Of these, twenty-four engines were 
already working at 15,600 effective horse-power, nearly all 
for the production of electricity. . 
The introduction of large gas-engines in collieries was 
subsequent to their introduction into iron works, and, 
therefore, only engines of comparatively modern con- 
struction are to be found. Exception must, however, be 
made in respect to the smaller motors, which were early 
employed in plants for the recovery of the by-products in 
coke-oven gas. 


II. Practica EXPERIENCE OBTAINED IN WORKING. 


From what has been learned up to the present time it 
is clear that a thorough purification and drying of the gas 
is undoubtedly the principal factor in assuring a con- 
tinuous and undistur cece | of gas-engines. 

The methods of governing and of mixing the gases in 
newer constructions, in which more stringent specifica- 
tions for smaller variations of speed are laid down, are 
much more sensitive to the presence of dust, owing to 
their being combined with springs as delicate as possible, 
in order to keep the resistance of the governor and back- 
pressure upon it as low as possible. 

If the spindles or ‘regulating slide-valves are covered 
with a coating of dust, for instance, the springs are no 
longer sufficiently powerful to move these parts at all, or 
¢ the right moment, i lar working results and dis- 
turbances in working result. This also occurs if dust is 


deposited on the valves or slides, the positions of which 
are regulated by the governor according to the load on 
the engine. b z 
by hand) of the gas main leading to the engine are also 
very sensitive to dust. ] 
readily, and renders them difficult to move, and the areas 
at these 
so that t 
tain its normal power. 
tion to the percentage of dust, the 
contained in the gas when admit 
exercises an injurious effect. 


The valves and throttle-valves (manipulated 
The dust deposits on them very 


laces are for the time being unduly restricted, 
2 engine does not receive sufficient gas to main- 
In all the above cases, in addi- 
reentage of water 
to the engine also 


It is easily understood that moist dust adheres with 

to the surfaces with which it comes in 
ter part of which passes 

ing deposited. 

Great trouble is experienced with moist and dusty gas 


when the engine does not run continuously, but stops 
working on e 2 } 
that the deposit of wet dust, which, while the engine is 
continuously working, does not offer very great resist- 
ance to the motion of the valve gear, dries to a hard 
crust while the engine is not running, and causes these 
moving parts to become jammed, rendering the starting 
of the engine impossible. 


undays, for instance. It may then happen 


The circumstances mentioned above are the result of the 


7 Zeitschrift des Vereins Deutscher Ingenieure, 1904, 








vessels built in-1905. 





a Pe Zs _ 7,800 
24 double - acting four- 
cycle motors of about 28,350 
Together 31 engines of about 36,150 
Of these engines there will be working, for driving 
blowing-engines— 
7 two-cycle motors of 
about .. ” 7 7,800 
7 double - acting four- 
cycle motors of about 9,400 
Together 14 engines of about 17,200 
For driving dynamos— 
0 two-cycle motors of 
about... oh y: 0 
17 double - acting four- 
cycle motors about 18,950 
Together 17 engines of about 18,950 
For driving rolling-mills— 
0 engines of about 0 
For other purposes— 
0 engines of about 0 
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the greater consumption of oil necessitated, and the con- 
sequent increase of dirt inside the motor, and, as a 
matter of fact, are the cause of most of the troubles ex- 
perienced in working. For this reason, in all new plants, 
great importance is attached to the effective cleaning of 


the 

See standard type of purifying plant for blast-furnace 
gas, the following may be observed. 

The gases on leaving the blast-furnace are led through 
a series of so-called dry purifiers, and hence through long 

ipe-lines into the coolers or scrub and from these 
into the so-called centrifugal purifiers (Theisen apparatus 
or fans with water-spray). After leaving the above plant 
the purification of the gas should be complete, so that 
before being admitted into the engine the gas has only 
to be dried in filters or in capacious tanks. — 

In several plants, by drying and by passing through a 
long main to the engine, a further noteworthy purifica- 
tion of the gas takes place. ; 

With regard to the construction and manner of working 
of ben various apparatus the following remarks may be 
made :— 

The dry purifiers consist generally of a combination of 
cylindrical vessels, in which the gas is led downwards with 
a rapid motion and upwards with a slow motion. During 
this movement, and especially during the change of 
direction of the stream of gas, the coarsest particles of 
dust are separated. The pipes leading from the above 
should be made as long as possible, with as large a 
section and as many sudden changes of direction as 
possible, in order that the gas may be further freed from 
coarse particles of dust. , 

The coolers or scrubbers are vessels in which the gas 
flows from the bottom to the top, and the water from the 
top to the bottom. The water must be finely sprayed in 
order to moisten the dust, and thereby increase its weight 
and cause it to settle to the bottom. At the same time 
the gas is cooled in the scrubbers in which the water 
vapours are condensed, and the dust is deposited. 

The vessels are either empty, in which case the water 
is finely divided by spraying nozzles, or the interior is 
enpee with sieves, wire-netting, coke, or wooden trays. 
The tt example of the latter form is the Zschocke 
scrubber. 

The interior of the Zschocke scrubber consists of a series 
of wooden trays, one above the other, intended to uce 
the velocity of the falling water, and by reason of their 
special form to divide the water into fine streams, so that 
ios heap surface exposed may effect a satisfactory cooling 
of the gas. The precipitated dust is removed at the 
bottom of the scrubber. 

In centrifugal purifiers the further separation of the 
dust is effected by centrifugal action on the wet dust. 
The application of this apparatus renders it possible to 
attain a satisfactory purification of blast-furnacegas. The 
first centrifugal purifier in Germany was the Theisen 
apparatus, patented by Mr. Theisen, of Munich. 

n Duedelingen it was subsequently discovered acci- 
dentally that an ordinary fan, with water injection, was 
also very efficacious for gas-cleaning.* [Here follows a 
description of the Theisen plant. See ENGINEERING, 
vol. lxxviii., pages 78 and 383. 

Theisen imputes the useful action, during purification, 
in his washer to the steam present in the blast-furnace 
gas and to that formed by contact with the injected water, 
and on this account recommends his apparatus to be 
placed, not behind the scrubber, but without such appa- 
ratus by introducing simple gas pre-moisteners imme- 
diatel behind the dry purifier, in order that the gas may 
be as hot as possible at the entrance into the apparatus. 
On the other hand, Professor Osann,+ in an exhaustive 
investigation of the purification of blast-furnace gases, 
chiefly by the action of cooling surfaces for the water 
vapours and the deposition of dust, considers it preferable 
to clean and cool the gases previous to their being intro- 
duced into the Theisen washer, so that the latter has only 
to remove the finer particles of dust, which are otherwise 
difficult to separate. He hopes by this arrangement to 
effect a saving of power. 

The fans employed for the purification of the gases, as 
constructed by R. W. Dinnendahl, at Steele, only differ 
from ordinary air-fans in the construction of the vanes 
and bearings, which are of a much heavier construction, 
to cope with the injection of water and the higher 
temperature of the gas. They are provided with a 
water-inlet at the suction opening, and with an arrange- 
ment, as in disintegrators, for pulverising the water, 
so that a sort of water-curtain is formed through 
which the dust has to pass. The cohering particles of 
dust and water are separated by centrifugal action, 
through which these particles are thrown against the 
inner circumference of the fan-casing. The under portion 
of the fan-casing opens into a tank, from which the sepa- 
rated slimes flow away and the purified gas escapes at 
the top outlet. The method of purification resembles 
that of the Theisen apparatus, except that in the former 
the passage for the opposing action of the gas and water 
is not so long. 

The usual sizes of gas-cleaning fans, according to 
Dinnendahl, are from 15,000 to 70,000 cubic metres o' ss 
per hour, requiring from 40 to 110 horse-power. The 
circumferential velocity of the impellers is up to 56 metres 

second, with a diameter of from 1.1 to 1.75 metres. 

or 1 cubic metre of gas from 1} to 2 litres of water are 
required, and the dust is reduced from 3 grammes to 
0.2 grammes ; as a rule, the percentage of dust is reduced 
to one-tenth of the percentage before washing. 

When two or more fans are arranged parallel to one 
another for the purification of large quantities of gas, it 
is often difficult to obtain outputs equal in quantity and 


* Stahl und Eisen, 1901, page 447. 
t Stahl wnd Eisen, 1902, page 153, 





gait. It is therefore advisable to provide regulating 
ampers behind the fans, and, above all, to make the 
mains, both before and after the branches to the fans, of 
large diameter, so that they can at the same time act as 
air vessels. As a certain preventive of the above diffi- 
culties, which are often of a very annoying character, the 
author can only offer one suggestion—namely, to drive 
the fans and the electromotors alike with the same speed 
in such a manner that their axes could be connected with 
friction-couplings, so that the fans produce equal differ- 
“On ceetaer geil loyed, only th 
the other purifying apparatus employed, only the 
Bian cooler may be mentioned.* This pa bre of a hori- 
zontal shaft turning within a cylindrical casing and carry- 
ing a number of discs of wire netting. The lower halves 
of the dises dip into water, and the gas passes th 
the meshes of the upper halves. The purification of the 
gas is continued in centrifugal apparatus until the de- 
sired degree of cleanliness is attained, after which it has 
only to be dried. This is effected by forcing the gus 
through a series of layers of wooden fibre or wool in large 
cylindrical casings, to which it yields its water. Natur- 

y the resistance cau in passing through the layers 
of wool requires a large expenditure of power and the re- 
newal of the wet wool, together with the cost of attend- 
ance necessitates the installation of a s drier. aa 
vessels containing various materials through which the 
stream of gas is forced, with frequent changes of direction, 
are employed for the separation of the water, and these 
vessels are further aided by long pipes with frequent 
changes of direction. If a large gas-holder is erected 
between the cleaning plant and the engi in addition 
to its quality as a pressure regulator, it does excellent 
service in the separation of water, and renders the 
previous drying of the gas and the expenditure for 
attendance on the plant and power superfluous. 

It must here be mentioned that in several ironworks it 
was not found possible to reduce the percentage of 
moisture in the gas arriving at the engine to the point of 
saturation at the corresponding temperature of gas. In 
such cases, after the supply of water to the scrubbers had 
been cut off, so that they were only employed as dry 
coolers or purifiers, the gas was not so perfectly cleaned, 
but was drier, and worked with less harmful results in 
the gas-motors than before, 

A few remarks concerning the purification of coke-oven 
gas for utilisation in gas-engines must sti added. 

The gas at dis for this purpose has already been so 
far purified by the recovery of jx Ap that, as a rule, 
only the remains of tar, and also sulphur and cyanides, 
have to be removed. The tar residues are removed in so- 
called tar separators, which consist of high cylinders of 
boiler-plate in which a number of — or ledges are 
arranged alternately to the left and to the right, so that 
the gases pass through in a zigzag direction and the tar 
is deposited on the ledges. Other apparatus work in a 
similar manner, the main stream of gas being divided 
into a large number of smaller streams and by the result- 
ing sudden alterations of direction, and also by impinging 
on the plate walls, the gas is freed from tar (Pelouze ap- 
paratus). Further, rotary cleaners are in use, which 
serve for the separation of ammonia, naphthaline, cyanide, 
and sulphuretted hydrogen, and according to the form of 
the rotating surface are arranged as hurdle, brush, or ball 
washers (patented by Zschocket). The Thiesen washer 
can also serve this purpose ; but, as far as the author is 
aware, it has not as yet been so employed. The inventor 
aes to obtain good results, especially in the separation 
of tar. 

The separation of sulphur and cyanide is, according to 
Professor Baum, best obtained by filters. The filtering 
material employed consists of ming composition, a 
mixture of bog-iron ore and wood shavings. The compo- 
sition in layers of 6 in. to 8 in. deep is carried by plates 
or gratings; the passes through two to four such 
layers, one after the other, and the iron combines with 
the sulphur to form iron sulphide, and with the cyanide 
to make iron cyanides (Prussian ey” The composition 
is froin time to time taken out of the filter and exposed to 
the air, by which means the sulphur is oxidised and the 
composition regenerated and ready to be used agai 


In ing through the filter not only the su phur, but 
also the ~y 4 liquors, water, and heavy oils remain be 
hind. For this reason plants which do not require the 


removal of sulphur often employ filtering apparatus, the 
Laming composition being replaced by sawdust or wood- 
fibre. Gasometers, which are frequently placed as near 
as possible to the engines, and, as in the case of blast- 
furnace gas, at the same time regulate the pressure, also 
serve to dry the gas. 

With reference to the purification and its influence, the 
following may be seen from the answers to the questions: 
—All smelting works have centrifugal apparatus in use 
for removing the fine dust; and, indeed, about half of 
them have scrubbers or Bian coolers with fans, and the 
rest scrubbers with Theisen apparatus, Theisen appa- 
ratus alone, or fans alone. The respective merits of the 
various apparatus or processes cannot well be ascertained 
from the information received from the ironworks, as it 
is not easy to reduce the results toa common basis. The 
following results nevertheless are, perhaps, of interest :— 

The power expended in cleaning 1000 cubic metres of 

per hour varies mostly between 6 and 13 effective 
horse-power. Accordingly the power expended in clean- 
ing varies from 1.8 to 4 percent. of the power obtained by 
the purified gas. 

The amount of water used for cleaning varies greatly. 
It requires on an av from 3 to 8 litres per cubic metre 
of gas, and is naturally dependent on the temperature of 





* Stahl wnd Eisen, 1905, No. 17, pages 1 to 31; 1906, 
No. 1, page 32; 1906, No. 8. 
+ Baum, Glickauf, 1904, No, 17, page 457, 








the water. Generally speaking, the water used with 
centrif apparatus alone is less than when it is em- 
ployed in combination with scrubbers. Similarly the 
cost of cleaning varies considerably, and includes interest 
and depreciation of the purifying plant (0.03 to 0.06 
pfennig per cubic metre). — 

The tage of dust in the gas after the dry purifi- 
cation 1s on an average 4 to 6 grammes per cubic metre. 
In a few cases, however, it is only 1 to 1.5 grammes. In 
most instances the gas for working the motors is reduced 
to a percentage of 0.015 to 0.03 grammes of dust per cubic 
metre, in a few works even to 0.005 to 0,004 grammes per 
cubic metre. 

All these remarks concerning the percentage of dust are 
to be judged from the point of view that the determina- 
tion of the same at one and the same iron works, if not 
absolutely correct, will always be proportionately exact ; 
but that this latter will, — not always be the case 
of tests carried out by different iron wor It would 
therefore be of importance to adopt a standard method 
for the determination of the percentages of dust and 
water, so that all results could be exactly compared. 

If the purification effected by the Theisen apparatus is 
compa with that by fans, it will be femal that, ac- 
cording to the manufacturers, the Theisen apparatus 
cleans in the proportion of 140: 1. Thus, for 1000 cubic 
metres of gas cleaned per hour there is required 5 effeo- 
tive horse-power, and per cubic metre 1.15 litres of water 
on an av ‘ 

With a fan the cleaning is, on an av , 10: 1, the 
power required being 2.2 horse-power, and the water used 
1.75 litre. 

In order to obtain a similar result, two te three fans 
would have to be placed one behind the other, which 
would cr perhaps, 5 to 6 horse-power per 1000 cubie 
metres of gas per hour, and a consumption of about 
4 litres of water per cubic metre of 

From the information supplied by the iron works, only 
the total result can in most cases reviewed ; however, 
in a few cases the result of the cleaning by each appa- 
ratus is given, and from this the author concludes that a 
single Theisen apparatus cleans better than a single fan, 
since with the former the proportion of cleaning is 
between 90 : 1 and 25: 1, with about 6.5 effective horse- 
power per 1000 cubic metres i 
portion is about 12:1 and the av 
power 2.3. From two fans, one p behind the other, 
a proportion of cleaning from 50 : 1 to 200; 1, and power 
employed from 6.5 to 10 effective horse-power per 1000 
cubic metres per hour has been attained. Without taking 
the consumption of water into consideration one Theisen 
apparatus is approximately equal to two fans. 

ith one exception, all iron works possess apparatus 
for drying the gas as described above. 

In no case does the gas contain any suspended water— 
that is, no water above the quantity at the point of 
saturation at the corresponding temperature. 

This temperature is in most cases the same as the tem- 

rature of the air, or only a few degrees higher. Ina 

‘ew cases the percentage of water is even lower than that 

corresponding to the point of saturation at the tempera- 
ture of the gas, but this is only possible when the water 
used for cooling is at a very low temperature, and the gas 
is cooled to below the temperature of the gas arriving at 
the end of the gas-main. 

A further cooling of the gas would be of great utility 
favouring the separation of water and purification, and 
thereby assuring the continual working of the gas-engines 
without disturbance. 

The particulars which the author received from the 
collieries are not so complete as those received from iron 
works, owing to the collieries not yet having so much 
experience. 

Of fifteen collieries which were questioned, two had no 
special plant for the purification of the but only 
P ant for the recovery of the by-geuihiste--lows collieries 

ave plant for the separation of sulphur and tar, six a 
similar _— for sulphur only, and arm a plant for tar 
only. The power expended is only that necessary to 
overcome the resistance of the gas passing through the 
purifier, which is on an average about } per cent. of the 
power developed. The other working expenses consist 


"|only of the renewals of the filtering material, which 


r cubic 
t iteelf 


amounts on an average to about 0.03 pfennig 
metre ; whilst the expenses of the purification p! 
greatly increases with the — in the gas. 

Only traces of tar have to be removed by the purifier, 
but it is much more important to remove the sulphur, 
which attacks the cylinders, piston-rings, piston-rods, and 
stuffing-boxes. In one case it is stated that the per- 
centage of sulphur was reduced from 5 mmes to 
0.7 gramme per cubic metre. The heating value of coke- 
oven gas varies from 2500 to 4600 calories per cubic metre. 
The amount of gas available for -engines also varies 
extraordinarily, ranging from 3} to 50 per cent., according 
to the quality of the coal used, and, above all, according 
to the type of coke-oven. 

In the replies to the questions addressed to iron works, 
attention should be called to the fact that about one-half 
of the works place gas-holders between the purifying 
plant and the motors. The capacity of the holders in 
————— to the gas consumption varies considerably. 

ne iron works places a gas-holder of smaller size, 
arranged as an i ae of pressure, before each engine. 

The pressure of the gas at the engines is on an average 
from 2 in. to 4 in., but in many plants it is 8 in. and over. 
The variations in the gas-pressure naturally depends on 
the number of gas-engines at work and of furnaces in 
blast, and on whether the blast-furnace tops are provided 
with a double seal or not. Asa rule, it is recommended 
that the gas-pressure be maintained as larly as 
sible, and not much above the ure of the atmosphere 


(about equal to from 13 in. to 24 in, of water). This can, 
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of course, only be done by using a gas-holder, which, 

ides being an excellent separator for water, possesses 
the advantage of praventing a reduction of speed or even 
the stopping of the gas-engines when the supply of gas 
is suddenly interrupted for a short period, as may happen 
when only a small number of blast-furnaces are at work. 
Long gas-mains of large section also serve as a reserve, 
although not so effectively, and for a short period tend 
to equalise the pressure. 

The intervals at which the engine or its several parts 
have to be cleaned vary greatly. From _ information 
received from iron works it may be concluded that with 
gas well cleaned (0 015 to 0.03 grammes of dust per cubic 
metre), and at the same time well cooled and dried, the 
inlet gear—that is, the parts before the cylinder of the 
engines—must be cleaned at intervals of two to three 
months, and a complete internal cleaning must be under- 
taken every six or eight montbs. 

In a few plants using gas which is specially clean the 
engines uire less frequent cleaning. In others the 
inlet gear, throttle-valves, and other similar parts require 
cleaning at periods of fourteen days. At the same time, 
when the lubrication is not excessive, and even when the 
gas is not well cleaned, an internal cleaning of the engine 
every two to three months is sufficient. : 

The parts before the cylinder require for cleaning on 
an average from six to twenty hours, ing to the 
size and build of the engine and the number of men em- 
ployed, and the internal cleaning requires from two to 
eigt t days. : 

he quantity of water used for cooling the cylinders 
and pistons averages 8.8 to 11 gallons per hour and per 
effective horae-power, of which 2.2 to 2.6 gallons are for 
the pistons. The consumption of oil in most plants is 
reckoned at 1 to 1.25 grammes ad hour per effective 
horse-power. The consumption of gas has not yet been 
sufficiently tested to compare the various systems. 

According to trials made at iron works, the heat em- 
ployed by the engines varies from 2200 to 3300 calories 
per hour and per effective horse-power. Most iron works 
are at present not yet in a position to determine the con- 
sumption of gas in their engines, and content themselves 
with testing the exhaust gases and thereby determining 
the completeness of the combustion in the motor. y 

From the answers received from the collieries, engines 
using coke-oven gas require cleaning after similar periods 
to those using blast-furnace gas. ‘neh 

Generally speaking, however, at present the collieries 
have not sufficient experience to answer this and other 
questions authoritatively. The traces of tar in coke-oven 
gas, which are difficult to remove and to burn, probably 
necessitate more frequent internal cleaning ; and, above 
all, the piston-rings, stuffing boxes, oil-holes, and other 
similar parts require greater attention. 


IlI.—Tuer Praesent Design or Larck GAs-ENGINES 
IN GERMANY. 

From the answers received from the iron works and 
collieries to the questions, it may further be concluded 
that the old arrangement of the single-acting four-cycle 
motor, with one or more cylinders, has no longer in 
recent years been generally used, and that, on the other 
hand, double-acting four-cycle motors, mostly with 
tandem cylinders, are in keen competition with two- 
cycle motors. There is therefore little necessity to ceal 
in this paper with the obsolete single-acting four-cycle 
motors, which have been replaced by newer designs, par- 
ticularly as many of these engines were only consid 
by their designers as of temporary construction, owing to 
the heavy demand which suddenly arose for large gas- 
engines. To this category belong the older engines of 
the Gasmotorenfabrik Deutz, of the Société Cockerill, 
of the Kérting Brothers, and of the Maschinenbau- 
Gesellschaft Niirnberg. . sas 

Most of the new types which are now prevailing have 
already been described.* In order to institute an accu- 
rate comparison with the types since designed, it will be 
necessary here to recapitulate as concisely as possible the 
chief features of modern gas-engines. 

Before commencing, the fact may be recalled that the 
possibility of making -engines of larger powers de- 
pended on overcoming the numerous prejudices and mis- 
conceptions of many gas-engine manufacturers. These 
were chiefly with reference to the idea that it was im- 
possible to construct a stutting-box, a cooled piston-rod, 
and a cooled piston which should be reliable in working. 

Once the possibility of constructing these parts to work 
in a reliable manner was proved by several engines built 
by Kérting Brothers, John Cockerill, and the Maschi- 
nenbau - Gesellschaft Niirnberg, and after Kérting 
Brothers had had a double-acting four-cycle engine 
tunning for a long time in their own works, and in the 
year 1902 made known their new double-acting two-cycle 
engine, a very rapid development took place. any 
firms, which had previously built single-acting four-cycle 
engines, began to build double-acting closed cylinders 
and pistons working on both sides, so that in German 
at present, with the exception of the two-cycle Oechel- 
nave motor, only the four-cycle Dingler engine has open 
cylinders. 

"To the best of the author’s knowledge at the present 
time twenty-nine firms in Germany build large gas- 
engines. Of these, twenty-one firms build double-actin 
four-cycle engines, five firms build two-cycle engines, an 
three firms build both systems. 

GENERAL REMARKS. 
(A.) Cylinder, Exhaust-Valve Chest. 

Until the year 1902 all German builders of gas-motors 
made their single-acting open four-cycle engines with 
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cylinder ends, as used for small motors, the construction 
of which, owing to insufficient reliability, was the chief 
cause of the troubles encountered originally in the con- 
straction of large gas-engines.* 

In the year 1902 the Gasmotorenfabrik Deutz} first 
introduced adesign of cylinder t which avoided the old 
cylinder ends, and was provided with an arrangement of 
lift-valves similar to a lift-valve steam-engine. The 
cylinder, which was provided with covers at both ends 
projecting within the cylinder in a similar manner to 
steam-engines, stood on a suppor’ in the centre on which 
it could slide, and the outer mantle was, for part of its 
length, provided with an opening so that the semi- 
circular turned support and semi-circular cover at this 
place rendered the mantle water-tight. This manner of 
constructing the cylinder should avoid the danger of 
initial strains in casting, and reduce the stresses caused 
= heat in working, and also render possible the com- 
plete removal of the core after casting, and an easy 
cleaning of the cooling mantle. jee 

In examining the various designs, it will be seen that 
nearly all cylinders of the newer types of four-cycle 
engines follow the same principles as to the arrangement 
of the lift-valves. Most makers, however, consider that 
a separation of the outer casing is unnecessary, and that for 
safety it is more to the purpose to increase the diameter 
of the flanges, and thus provide a larger space between 
the inner and outer mantles. It is easy to understand 
that a larger flange is better fitted to resist the stresses 
due to the difference of temperature between the inner 
and outer covers, owing to the definite rates of expansion 
distributed over a greater length. On this account cal- 
culations can only be made with approximate accuracy, 
because the — temperatures, and, in particular, that 
of the inner mantle, are unknown. 

Compared with the older design of cylinder heads, 
with a strong flange (with which both the outer and 
inner casings of the head were cast together, and bolted 
to the cylinder proper, and with the outer and inner 
casings rigidly connected by the branches of the valve 
chambers), the newer types offer without doubt far 
greater security against breaka 

In the older form of cylinder heads, the stresses caused 
by the heat were always much higher, at the portion of 
the head between the branches for the valves and the 
flange, than they are in any part of the newest form of 
cylinders. In the first mentioned, the inner surface of 
the rigidly connected parts was exposed through the 
whole of its length to the highest temperature at each 
explosion, while modern cylinders are much better in this 


respect. 

With the latter this can be explained by the fact that, 
because the cylinder covers project into the cylinder at 
both ends as far as the surface of the joint, the inner 
cylinder walls are cooled, both from without and from 
within (by the cooled walls of the cylinder-covers), and 
further, that the middle portion of the inner walls, or 
rather the working surface of the cylinder, does not 
generally reach these high temperatures, and the whole 
working surface is wots over by a cooled piston. 

In this manner the average temperature of the inner 
wall remains considerably lower than was the case with 
the older cylinder heads, and the design is also much 
more trustworthy. Many makers have ceased to cast the 
valve-chambers, which, with the inner cylinder, form one 
piece, together with the outer casing, and thus increase 
the security of the construction. 

This is the reason why, during the last few years, few 
instances of cracked cylinders have been heard of, and in 
exceptional cases where they have occurred, those who 
have investigated the subject are agreed that the cause of 
the breakage had nothing to do with the construction, but 
was to be attributed to the presence of water in the 
cylinder and to the formation of blowholes and such like 
causes, 

The exhaust valve-chambers also belong to those por- 
tions of a gas-engine which, like the cylinders, cylinder- 
covers, and pistons, are exposed to dangerous stresses 
caused by the fluctuating temperatures of their walls, so 
far as the latter form a single casting. Their design 
requires, for this reason, considerable care, and, above all, 
a symmetrical form. 

The construction of the exhaust valve-chamber of the 
engine of the Maschinenbau-Gesellschaft Niirnberg is an 
improvement well adapted for its purpose. It fulfils at 
the same time the condition that the inner portion, which 
carries the valve-seating, can be withdrawn downwards 
with the valve, without disconnecting the valve-chamber, 
or its connection with the exhaust-pipe. 

Similar constructions are made by the Gasmotoren- 
fabrik Deutz, by Ehrhardt and hmer, and other 
makers. 

With several designs it is impossible to take out the 
valves without unbolting the connections of the whole 
chamber, with the exhaust pipe, and removing the latter ; 
for instance, the engines made by the Elsiissischen Mas- 
chinenbau-Gesellschaft, and the Miirkischen Maschinen- 
bau-Gesellschaft. An arrangement of the exhaust-valve 
chambers differing somewhat from other constructions is 
that of Schiichtermann and Kremer. (See ENGINEERING, 
vol. lxxx., page 585, Fig. 6). 

This chamber, situated at the side of the cylinder, as 
seen in the figure, is so constructed that the walls are 
entirely protected from. stresses caused by the variations 
of temperature. The valve with its spindle can in this 
case be withdrawn upwards. 

The author wishes to point out that, in order to silence 
the exhaust, a spray of water is employed with advantage 
in the exhaust-pipe, and the exhaust vessel is made as 
large as possible. In such cases the exhaust-pipe must 


* Stahl und Eisen, 1902, No. 21. + Ibid., Plate 20. 
+See ENGINEERING, vol. lxxx., page 23!, Fig. 11. 








be provided with a drain Pipe of sufficient dimensions to 
allow the water to flow off freely, so that in case of negli- 
gence in the use of the water-spray—for instance, at the 
eats of the engine—no water can enter the cylinder 
through the exhaust-valve, and thus occasion its destruc- 
tion. 

Now that the causes of the less important breakages of 
cylinder covers and of pistons have been found to be 
partly due to a faulty arrangement of ribs, these diffi- 
culties should be in the future overcome by experienced 

ers. These accidents are generally discovered in 
time, by a slight leakage of water, and consequently the 
failing of the ignition and the falling-off of the power of 
theengine. Itisto be hoped that most of the designs of 
cylinders, cylinder covers, and pistons of the newer 
engines will prove to be permanently trustworthy. 


(B.) Valve-Gear. 


Included in the valve-gear of gas-engines, in addition 
to the mechanism, which is arranged for the regular 
motion of the principal inlet and outlet valves on the 
cylinder, for the admission of the mixture and for the 
exhaust of the burnt gases respectively, are chiefly to be 
reckoned those parts which serve to regulate the speed, 
through the influence of the governor and the formation 
of the mixture. 

The inlet valve is always cooled by the fresh mixture 
admitted ; it therefore requires no special cooling. It is, 
however, absolutely necessary that the hollow exhaust- 
valves should be water-cooled. Water is circulated 
through the hollow valve spindle; at the same time it 
must be observed that the spindle must not be rendered 
—_" by a stuffing-box, otherwise the valve easily 

an 

The valves are opened by an exterior mechanism driven 
by eccentrics or cams on a side shaft, which, in the case 
of four-cycle engines, runs at half the speed of the crank- 
shaft. The eccentric rods in nearly all designs are com- 
bined with roller levers. Thus, in spite of the unavoid- 
able acceleration of large masses of moving rods, and in 
spite of the pressure on the exhaust-valves when opened, 
the valves are lifted without shocks, and the valve-gear 
works smoothly. The valves opening inwards are closed 
by springs. 

The idea that cams are not suitable for operating lift- 
valve gearing is incorrect. A large number of gas-engines 
may be found working with valve gearing controlled by 
cams, and the action of the latter is smooth and unobjec- 
tionable. 

It is, of eourse, obvious that cams must be combined 
with stronger springs than is necessary with eccentrics, 
because with the former, in addition to the valve, spindle, 
and roller lever, the driving-rod of the gearing has also 
as a rule, to be accelerated or moved by springs. 

The strength of these Pogue however, should not Le 
greater than necessary with regard to the acceleration of 
the mass ; but, for other reasons, ¢.g., when the engine is 
working by quantity governing (and, therefore, with con- 
stant mixture and variable compression) ; and also if it is 
running without load, the springs must be of such a 
strength that they will prevent the opening of the valve 
to the partial vacuum formed at the time of the suction 
stroke (which amounts to about one-fourth atmosphere 
absolute). 

By the arrangement of a double curved cam, provided 
with a roller and a counter-roller, a constrained motion of 
the rod may be obtained both for opening and closing by 
the roller levers without the aid of spring closure, and by 
a suitable design of the valve-gear, the constrainment can 
be extended just as well with cam as with eccentric, even 
to the valve by the introduction of buffer-springs. The 
springs have t “a! only to endure a compression of a 
few millimetres. is arrangement asa rule is applied 
only to the exhaust valve motion. 

With eccentric valve motions combined with roller 
levers, the valve-rod and the active roller lever always 
have to travel a long inactive distance, and therefore, as 
regards the admission-valve motion, usually require a 
long spring, having ‘a compressive length equal to the 
travel of the valve. 

In view of the satisfactory results of valve motions, 
whether controlled by cams or by eccentrics, no general 
decision can be taken as to which design is the better for 
all cases. 

The most important thing is to give the cam the correct 
form to assure smooth running; and makers of gas- 
engines, guided by experience, understand quite well 
how to do this, even though the method adopted is said 
not to be in accordance with the theory of the cam. 

The valve motions employed in large gas-engines for 
the pur of governing and forming the mixture may 
be divided as follows :— 

(a) The Quality Method of Governing—with constant 
total volume admission to the cylinder at each suction 
stroke, and therefore with constant compression, but 
supplying a variable mixture. With this valve gearing 
the men of the mixture with a varying load is so 
varied through the action of the governor, that (at a 
smaller power than the sonatas} after opening the 
inlet-valve, sir is first drawn into the cylinder, and then 
at a certain position of the piston (depending on the 
momentary load on the engine and the position of the 
governor), the opening of the gas-valve commences, and 
the mixture continues to enter the cylinder until the end 
of the suction-stroke, when both the inlet and the gas 
valve close. 

Therefore with a smaller load more air and less gas, 
but with a greater load, less air and more gas are drawn 
in. The compression remains constant, but the composi- 
tion of the mixture during the suction stroke is not only 
very variable with a varying load but also with a constant 
load, Seeing that at first pure air alone is admitted, and 
that it is only afterwards that the gas is drawn in, the 
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air has acquired an accelerated motion in the inlet pipe, 
whilst the gas, which is allowed to enter gradually, starts 
from rest and has to accelerate ; and, in addition, the gas 
has to flow through an opening, the area of which is con- 
tinually altering during the period of the opening of the 
gas-valve. The composition of the mixture alters con- 
stantly, owing to the opposing influence of the air and 
gas pres:ures, and to the alterations of the area of the gas 
inlet, which occur during the opening of the gas-valve. 
The old gear, which is now rarely used, for operating the 
gas-valve by inclined notches is somewhat upon the same 
principle. With the latter gear the gas-valve was brought 
to the closing position at the end of the suction stroke, 
and then the trouble arose that, through throttling the 
gas, a still poorer mixture ensued. After the compres- 
sion this was located exactly in the neighbourhood of the 
ignition. 

To get over this difficulty the gas-valve was not allowed 
to close till after the dead centre was reached—i.e., until 
after the inlet-valve ; and s> long as the inlet valve re- 
mained open the gas was not much throttled. 

The principal disadvantages of the latter—viz., the 
weak mixtures; with low loads, and with the engine 
running light, the irregular ignition caused by this, espe- 
cially with varying gas pressure, and the — un- 
certainty of governing, a3 well as a proportionately large 
consumption of gas with smaller loads. 

The slow consumption of the weak mixture often results 
in the fact that the exhausting gases and those gases which 
remain behind in the cylinder at the beginning of the 
suction continue to burn, and thereby ignite the incoming 
mixture afterwards, owing to which back-firing occurs in 
the suction passage, which unfavourably influences the 
governing and the regular working of the engine, espe- 
cially when running without load. 

A valve-gear, based upon the same principles, is at the 
present time constructed by the Maschinenbau-Gesell- 
schaft Niirnberg and their licencees. (See ENGINEERING, 
vol. lxxx., page 296, Fig. 31, and page 585, Fig. 5.) 

The gas-valve is lifted by an active carrier a of a trip- 
gear jointed to an eccentric rod and connected to an 
active roller-lever b, which lies against a passive roller- 
lever c, whose position is fixed by the governor. By 
this means the time of the opening of the gas-valve is 
dependent upon the position of the governor. When 
the carrier a is tripped the gas-valve falls freely, and 
closes at each charge, immediately with or shortly after 
the closing of the inlet-valve. This valve gear—with the 
exception of the exterior mechanism, which is taken from 
the modern steam-engine, and, moreover, is not free from 
a somewhat objectionable back pressure on the governor 
—is in its action only an improvement on the inclined 
notch gear. 

The peculiarities of the quality method of governing 
described here induced the designer of the Niirnbe 
engine, Mr. Richter, to improve the valve gear, wit 
respect to the formation of the mixture in the engines 
recently constructed under his direction for the firm of 
Thyssen and Co., Miilheim-Rubr. As shown by Fig. 1, 
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a balanced double-seated valve is combined with a sliding 
tleeve on the same spindle, which, when the gas-valve is 
shut, permits the admission of pure air to the inlet valve 
through a slit which is always open. If the gas-valve is 
lifted, the sliding sleeve increases the area of the air 
passage regularly with the motion of the gas-valve. The 
object of this valve gear is to obtain as regular an accele- 
ration and retardation of the air and gas columns as 
possible, without the partial vacuum, induced by an early 
cut-off, — too high. Further, as the gas-valve is 
dvuble-seated, a good distribution of air and gas is 
obtained, and at the same time the acceleration of the 
air column is utilised to accelerate that of the gas column. 
It is necessary first to ascertain from experience 
whether this formation is really an advantage, and 
whether this is not out-balanced by the higher vacuum 
produced in the cylinder during the suction stroke. 
Should this arrangement of mixing valve, as opposed to 
the ordinary quality governing, not result in the antici- 
pated advantage of a more regular mixture with constant 
pressure, the author recommends that the air-slide be 
made to work in an inverted manner—i.¢., in such a way 
that it opens to its farthest extent when the gas-valve is 





shut, so that, after the gas-valve has begun to lift, it 
reduces to some extent the area of the opening for the 
admission of air. By this means also the unfavourable 
influence of the air column first accelerated would be 
lessened. 

The disadvantages of so-called quality governing are 
naturally less considerable in engines which work mostly 
on a load which varies little from the normal load, such as 
for the driving of blowing-engines and pumps. But for 
even driving of these latter the author considers the fol- 
lowing method of quantity governing preferable to quality 
governing. 

(b) Quantity Method of Governing, with Varying Cut- 
Off, and therefore Varying Compression, but with Constant 
Mizxture.—In this method of governing it does not happen 
that, after the inlet-valve is opened, first pure air, and 
then a continually varying mixture flows in, but, from 
the very beginning of the stroke gas and air are admitted, 
and always in the same proportion, so that the condition 
of constant mixture is fulfilled—i.e., if the diffusion of 
this with the residual gases is not taken into considera- 
tion. It is clear that this valve-gear must give a more 
regular mixture at the normal power than the quality 
method of governing. For lower loads the amount of 
the constant mixture is diminished by the action of the 
ee, either by throttling throughout the whole 
ength of the suction stroke, as in the valve- of the 
Gasmotorenfabrik Deutz, or by closing earlier by a cut-off 
arrangement (either a valve or a slide), which enables the 
air and also gas to be admitted in the desired proportions 
from the beginning of the suction stroke. is last 
arrangement of quantity governing requires for this re- 
— valve a special drive from the valve-gear shaft, 

ut to compensate for this the negative work with a 
small load is less during the period of suction than with 
throttling. 

This manner of governing, according to Professor 
Meyer,* gives, even with the engine running unloaded, 
an almost perfect and regular combustion, from which 
follows the possibility of obtaining effective governing 
when the engine is running almost without any load. 
The consumption of gas with small loads is also more 
economical than with the quality method of governing, 
although, as compared to the consumption with larger 
loads, it increases, because the compression is reduced. 

The advantages of this method of governing appear 
to be acknowledged by most of the older makers of gas- 
engines, with the exception of the Maschinenbau-Gesell- 
schaft Niirnberg and their licencees. It is employed by 

utz, Cockerill, Kérting, Elsiissische Maschinenbau 
Actiengesellschaft, Khrhardt, and Sehmer, and others. 

As regards the disadvantages of quantity governing, it 
may be stated that, owing to the reduced compression 
at small loads, the smvoth running of the crank-gear is 
unfavourably influenced, and the partial vacuum formed 
in the cylinder, when the load is taken off the engine 
towards the end of the suction period necessitates the use 
of very strong springs to load the valves in order to pre- 
vent them from reopening and thus causing hammering 
and also prejudicing exact governing. 

(c) Combined Quantity and Quality Method of Govern- 
ing.—An example of a valve-gear of this kind is that of 
Mr. Reichenbach, constructed by the Maschinenbau 
A. G. Union, Essen, and by the Maschinenbau-Anstalt, 
of Gérlitz, in which, from the maximum power, down to 
normal power, only the amount of the constant mixture is 
varied, while from the normal power, down to the power 
when the engine is running unloaded, proportionately 
more air is added—that is, the mixture is weakened, in 
order not to allow the compression to fall too much when 
running without load. In order to assure the ignition 
and combustion of the weaker mixture, at low powers, 
Reichenbach allows, with small loads, the moment of 
ignition to be so regulated by the governor, that the 
ignition, from the beginning of the weakening of the 
mixture, with a diminishing load takes place earlier. 

By this valve-gear, which will certainly prove effective, 
the air as well as the gas (each separately), then the mix- 
ture they form, and finally the ignition, should all be 
controlled by one or more governors. 

(d) Governing with a Constant Mixture and Constant 
Compression.—A governor working in this manner has 
heen patented by the author, and constructed by 
Schiichtermann and Kremer (Fig. 2). It was con- 
structed in answer to a demand by Professor Meyert 
for a method of arranging the mixture, which, at constant 
compression, and with increasing quantity of air, renders 
complete combustion possible, even when the engine was 
running without load, 

The arrangement of this governor is such that two 
separate air ports and a gas port lead into the cylindrical 
space above the inlet valve. 

The inlet valve opens at the commencement of, and 
closes at the end of, the suction stroke. In the cylindrical 
chamber above the inlet valve, and independently of it, 
a slide moves in such a manner that it first keeps the 
gas-port (I.) and then one of the air- ports (II.) shut, while 
it allows the admission of pure air through the air-port 
(IIi.), until, at a position of the piston depending on the 
load at that moment, influenced by the governor, it is 
suddenly disconnected from its outer mechanism, and 
through its resulting rapid downward motion suddenly 
closes the air-port (III.), at the same time, however, 
opening the air-port (II.) and the gas-port (I.), so that 
both air and gas enter for the mixture, both from rest, 
and through areas which are of correct proportions. Only 
after the inlet valve is closed does the slide again move 
upwards. 

C. Stuffing-boxes, Cooled Pistons, and Piston- Rods. 

These important parts of large double-acting motors 

* Stahl und Eisen, 1905, Part iii. 
+ Stah! und Eisen, 1905, Part iii. 


offer at the present time fewer difficulties than could evr 
have been expected. 

There are stuffing-boxes of various constructions in use, 
all of which give satisfaction, and the following packings 
may be cited as examples:—Sieger, Maschinenbau- 
Gesellschaft, Niirnberg (see ENGINEERING, vol. Ixxx., 
page rit Fig. 39), Elsivsische Maschinenbau-Gesellschaft 


(Fig. 4). 
The construction of these packings can be clearly seen 
from the figures, and requires no special description. 
With several packings all the rings are made of cast 
In a few types only those rings situated nearest to 


iron. 
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the explosion chamber are of cast iron, whilst the remain- 
ing rings are made of suitable white metal. Several 
packings have an extra front packing—e.g., in the 
Howaldt packing. 

_ Most packings permit a movement of the packing rings 
in a direction perpendicular to the axis of the cylinder 
only, a few others also allow a slightly inclined motion 
of the rod. 

Great care must be taken that the cylinder-cover is 
well cooled, that the packing wings are well lubricated, 
and that ~y, have never to support the weight of the 
piston-rod. This might happen, however, if in the course 
of time the clearance between the packing rings and the 
stuffing-box became filled with burnt residues. There- 
fore it is necessary from time to time to remove the pack- 
ing for cleaning, and for this reason it is advisable to 
make the stuffing-box a separate and easily removable 
part (Fig. 3), and not continuous with the cover. 


¥ way e 


LAE RE 
SAVES | 














The f.llowing description of the various types of gas- 
engines shows that the pistons, cooled soon the tolloe 


piston-rods, differ in construction. They have proved 
very difficult to design; pistons broke both when they 
were made in one or more pieces and when they were low 
or high in tensile strength. With the thicknesses of walls, 
necessary to transmit the energy of the explosion, the 
initial stresses in pistons are already dangerous, where- 
fore it is necessary to reheat the cast-steel pistons after 
casting. 1t is, moreover, not advisable to stiffen them 
with ribs, as these, as is the case with cylinder-heads and 
cylinder-covers, are often the cause of fracture. With 
pistons divided into two parts, great attention must be 
given to the water-tight joint to prevent leakage of the 
cooling water, the pressure of which is below 3 to 5 atmos- 





pheres, at the circumference of the piston, as even the 
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smallest omens prevents the formation of the electric 
spark necessary for ignition. ‘ 
*Prinally, the fixing of the piston on the rod is a very 


im t t. 

The old.dashioned method of securing the piston to the 
piston-rod by a screwed end and a nut may be employed 
if the materials of the rod and nut are of very different 
hardnesses ; otherwise, as proved by — a slacken- 
ing of the nut is often impossible. The most practical 
is certainly that first constructed 
ves of the piston are 
Speman by 


design for this purpo 
by Cockerill, in w ed ~ two . 
pressed against a flange lorged on the 
small screws, which can easily be slackened. — : 

The cooling of the piston-rod and-of the piston is now 
generally so arran that the cooling water enters the 
rod at one end and flows out at the other. A flowing 
back is avoided by a pipe being fitted in the bore of 
the piston-rod. In tandem engines this arrangement is 
either on each cylinder, or the cooling water is allowed 
to pass through both rods and both pistons, one after 
the other. In the first case the cooling water must be at 
a pressure of from 24 to 3 atmospheres, and in the second 
from 44 to 5 atmospheres, Concerning the manufacture 
of the piston-rod, that system is naturally the best by 
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which the axis of the piston-rod, when erected and loaded 


i i ter th tain, i traight | P’ - : 4 
suet: Gp geene ant See Sane Sly cote, 0 ae ed | place before or during combustion, as it would de- 


line. In order to attain this end the piston-rod, | 
in this manner, can be turned by keeping the rod fixed 
and allowing the tool to turn, or the is turned with 
the lathe centres displaced in such a manner, that, at the 
middle point of a line joining the centres of the end sec- 
tions, the rod has a deviation which is equal to the deflec- 
tion of the rod when loaded. : 

This method is not generally adopted in two-cycle 
engines because the piston is too long, being equal to the 
stroke of the engine ; it is also too heavy. The piston is 
allowed to rest on the cylinder at the risk of greater wear 
of the latter. Althongh it is evident that a free-bearing 
piston which does not unduly load the working surfaces, 
and a piston-rod working straight and not arched, are of 
great value in minimising wear of the cylinder and main- 
taining tightness in the stuffing-boxes, yet, on the other 
hand, the danger of wear of the cylinder through the 
weight of the piston in two-cycle engines must not be 
exaggerated. This wear is in any case much greater at 
the edges of the piston-rings, which often require replac- 
ing in large numbers, especially when they are made 
with too strong a spring, than it is from the weight 
of the piston. This follows also from experience which 
was gained with the old four-cycle motors, in which the 
piston at the same time formed the crosshead, and thereby, 
in addition to the load due to its own weight, transferred 
the much greater pressure, due to the transference of load, 
to the surface of the cylinder. In these engines wear 
was principally encountered at that part of the cylinder 
over which the piston-rings passed and the front portion 
of jthe cylinder, but the piston itself showed ha ly any 
signs of wear. Therefore not more piston-rings should 
be used than are necessary to keep the long double-cycle 
pistons tight; moreover, it is better to distribute them 
at both ends of the piston. ‘ 

The lower surface of the cylinder, which should be well 
lubricated, would wear better if the exhaust ports were 
omitted, for much of the oil blows out through them. 


D. Ignition and Starting. 

A magneto-electric apparatus, driven by the engine, is 

nerally employed for producing the electric spark to 
ignite the mixture at the end of the compression stroke. 
These have in all cases given satisfaction. The induction 
spark, by the aid of an accumulator, as employed by the 
Maschinenbau-Gesellschaft, Niirnberg, is also satisfac- 
tory. Frequently twoigniters at each end of the cylinder 
are fitted to insure safety and rapidity of the ignition 
and combustion. Even should one be out of er, the 
ignition plugs—which are fitted in the combustion cham- 
ber of the engine, and there carry the levers, by the sepa- 
ration of which the contact is broken and the spark 
created—were formerly cooled by a circulation of water. 
This has, however, been found to be unnecessary, and the 
plugs can now be easily removed without disturbing the 
water connections. ms 

The rapid removal of plugs is important, because the 
presence of bad gas and the non-production of the spark 
are the principal causes, in modern engines, of a refusal 
to start; happily this does not often occur. If the mag- 
neto-electric ap us is in good order, and yet ignition 
does not occur, it clearly indicates that the plug is covered 
with moisture, and hence no spark can be originated. 





Dampness can be deposited foving the night when the 
engine is not running, also when the admission and ex- 
haust-valves are o In starting it may be condens 
and settle, from the compressed air used, if this contains 
moisture. In many plants the rule is to remove the plugs 
~ om time the engines are started and thoroughly heat 
them. 

To prevent water or moist compressed air being carried 
over the air-holder, care must be taken to drain the 
ee also to take the air from the highest point of the 

er. 

Should ignition fail at one end of the cylinder while the 
engine is working, this uires the driver’s special 
attention. This failure may occasioned by a leakage 
of the cooling water from the piston, at a pressure of 3 to 
5 atmospheres, by the partial fracture of the piston, of 
the walls of the cylinder, or of the cover. This water, 
leaking out during the auction period, squirts against the 
plugs on the return stroke of the piston. 

In such cases, when the driver is convinced that the 
outer ignition apparatus is in good order, the engine 
must be stopped, and the reason of the ignition failure 
ascertained ; also if the load on the engine will allow of 
it being done, one end or one cylinder should be put out 
of service. If, however, they cannot be spared, at any 
rate the gas in the cylinder concerned must be shut off, 
and the compression cut out, for instance, by wedging 
up the exhaust -valve. If it is supposed that the 
piston is cracked, even though the leakage be very slight, 
the cylinder should only be kept at work in case of great 
necessity, use the presence of water in the cylinder 
quickly causes considerable wear. If the above-mentioned 

recautions are taken—namely, to heat the ignition-plugs 
Sion starting, and, moreover, to make sure that the gas 
is suitable and burning with a steady bluish flame, the 
starting of ge soy no longer offers the slightest diffi- 
culty. Further, since the general adoption of compressed 
air for starting large gas-engines, the time has passed 
when hours, and even days, were spent in vain efforts to 
make the engine start. 

The pressure of the air employed ranges from 6 to 25 
atmospheres. In most cases the valves work in the same 
cycle when starting as when running. The compressed 
air is admitted at what would usually be the commence- 
ment of the combustion stroke and gives the engine a 
start. The moment of admission of the compressed air 
should be determined in consideration of the fact that, in 
case of an ignition of the now drawn in, the com- 
bustion pressure attained is higher than that of the com- 
air. Further, no such admission should take 


teriorate the mixture. In multiple cylinder engines, 
particularly two-cycle engines, which can start with 
a corresponding small load, starting is often possible by 
admitting compressed air to one cylinder. In such cases 
ignition must be allowed to take place in the second 
cylinder, then the compressed air must be shut off in the 
first cylinder, and then, after a few revolutions, and 
after the moisture originating from the compressed air 
has been evaporated by the heat developed by compres- 
sion, the gas-valve in the first cylinder must also be 
opened. In startin goeengines the ignition mechanism 
must be so arran; that ignition of the mixture takes 
place at a time which corresponds to a smaller crank 
angle, distant from the dead centre, than obtains at the 
regular speed. In the same manner the ignition must 
also be regulated by hand if the number of revolutions 
of the engine is variable, as is the case with gas-blowers. 

In the remaining section of the paper there are descrip- 
tions and notes concerning the following engines :— 

1. Direct-acting, four-cycle engine of the Maschinenbau- 
Gesellschaft, Niirnberg. (See ENGINEERING, vol. Ixxx., 
pages 296, 297, and 586.) 

2. Double-acting, four-cycle engine of the Gas Motoren 
Fabrik Deutz. 

3. Double-acting, four-cycle engine, by Ehrhardt and 
Sehmer. (See ENGINEERING, vol. Ixxx., page 298, and 
page 4 ante.) 

4. Double-acting, four-cycle engine, by the Miirkische 
Maschinenbau-Anstalt, Wetter-Ruhr. 

5. Double-acting, four-cycle engine, by the Elsiissiche 
Maschinenbau-Gesellschaft, Miilhausen. 

6. Double-acting, four-cycle engine, by Fried. Krupp 
Aktien-Gesellschaft,. Essen, Ruhr. 

7. Double-acting, four-cycle engine, by Schiichtermann 
and Kremer, mund. 

8. Double-acting, four-cycle engine, by the Maschinen- 
bau Aktien-Gesellschaft Union, Essen, Ruhr. 

9. Double-acting, four-cycle engine by the Duisburger 
Maschinenbau-Aktiengesellschaft, formerly Bechem and 
Keetman, Duisburg. 

10. Double-acting, four-cycle engine by the Dingler’sche 
Maschinenfabrik A.G., Zweibriicken. (See ENGINEER- 
ING, vol. Ixxx., page 298.) 

11. Two-cycle engine, Oecechelhiiuser system. (See 
ENGINEERING, vol. lxxx., page 263.) 

12. Double-acting two-cycle engine by Korting 
Brothers. (See ENGINEERING, vol. lxxiv., page 410.) 








New ZEALAND PerroteuM.—Mr. G. C. Fair, manager, 
of the Taranaki Petroleum Works, is confident that the 
flow of oil when operations are commenced will be at the 
rate of 4000 ions per day. The bore, which is now 
down 233 ft., has not yet passed through the oil country. 
A second bore been started, and it is Mr. Fair’s inten- 
tion to start two more bores as soon as everything is in 
readiness, making in all four bores. These, he believes, 
will greatly increase the yield. The manager estimates 
the cost of the refinery works required at 10,000/., and he 
— enthusiastically of the quality of the oil, stating 
that a by cent. at the breakwater outcrop (New 
Plymouth) is lubricating oil. 





CATALOGUES. 


WE have received from the Niles-Bement-Pond Com- 
pany, 111, Broadway, New York, their list, No. 12, of 
second-hand wood-working machinery. It includes rail- 
road machinery, screw-cutting lathes, speed lathes, planers, 
drilling-machines, milling- machines, boring - machines, 
grinding-machines, &c. 

For high-class colour-printing work the Wharfedale 
machine still holds its own, and a t variety of them 
are now made. Of late years their speed has been very 
materially increased, which has, of course, tended to 
strengthen their position in the printing industry. A 
number of these machines are described and illustrated 
in a catalogue we have received from Messrs. W. H. 
Lockett and Co., Dyers’ Buildings, Holborn, E.C. All 
the machines referred to are the product of Messrs. 
William Dawson and Sons, Otley, Yorkshire. 

Messrs. Grafton and Co., Vulcan Works, Bedford, have 
sent us their catalogue of steam cranes. Included in this 
are the Silbury pattern of — crane, locomotive 
cranes, and wharf cranes, ingle-chain grabs for use 
with these cranes are also described. 

We have just received from the well-known firm of 
John Spencer, Limited, the twenty-third edition of their 
catalogue of iron and steel tubes. The catalogue in- 
cludes various kinds of pumps, as well as steam and 
water fittings. The firm also manufacture a variety of 
tubular trolley poles and arc-lamp masts. 

“The Atchison, Topeka, and Santa Fé Railway 
System” is the title of a booklet which has been sent us 
by the Baldwin Locomotive Works, Philadelphia, Pa. 
It is one of a series issued by that company, which we 
may term their ‘‘ Record of Construction” series, and is 
the fifty-sixth issued. It contains illustrations and 
descriptions of different locomotives constructed by the 
company for the above-mentioned railway system. We 
have also received No. 57 of the same series, which is got 
up exactly like No. 56, except that it is devoted to 
common standard locomotives of the Associated Lines, 
which lines comprise the Southern Pacific, the Union 
Pacific, the Oregon Short line, the Oregon Railroad and 
Navigation Company, and the Chicago and Alton Rail- 
way. They are both very high-class productions. 

We have received a catalogue from the British Steel 
Piling Company, Dock House, Billiter-street, E.C. The 
advantages of this system of piling for certain purposes 
are well known. This catalogue is full of illustrations of 
work executed in America by this firm. 

From Messrs. Ludw. Loewe and Co., Limited, agents, 
of 30-32, Farringdon-road, E.C., we have received a cata- 
logue of grinding machines made by the Norton Grinding 
Company, of Worcester, Mass., U.S.A. The particular 
machines referred to in this catalogue are those intended 
for cylindrical work, and comprise a large variety of 
types. The catalogue is excellently illustrated, both with 
examples of the machines and of the work they will do. 

The National Explosives Company, Limited, 11, Austin 
Friars, E.C., have sent us their catalogue descriptive of 
the new methods they adopt in the preparation of gun- 
cotton in solid block for large charges. 

“Technical Thermometry” is the title given to a 
descriptive catalogue and list to hand from the Cambridge 
Scientific Instrument Company, Limited, of Cambridge, 
England. The list deals more particularly with various 
forms of electrical and other thermometers and pyro- 
meters, which are fully described and illustrated, and 
which are of well-known repute. 

Messrs. W. H. Bailey and Co., Limited, Albion Works, 
Salford, have sent us a new list dealing with their 
“* Aquathruster” steam pump. A variety of uses to 
which this form of pump is suitable are illustrated, and 
information concerning the necessary fitting and tackle, 








., is given. 
Burenos Ayres.—The revenue collected at Buenos 
Ayres last year was 4,215,060 dols., as compared with 


3,726,739 dols. in 1904. The working charges, including 
dredging, amounted last year to 1,481,845 dols., as com- 

with 1,439,355 dols. There was accordingly a 
surplus of 2,733,215 dols. in 1905, as compared with a 
corresponding surplus of 2,287,383 dols. in 1904. The 
return on the capital expended stood last year at 7.49 per 
cent., as compared with 6.26 per cent. in 1904. 





Hypro-Evecrric INSTALLATIONS IN AMERICA.—As an 
indication of the activity at present existing in America 
in connection with hydro-electric machinery, the Reliance 
Works of the Allis-Chalmers Company, Milwaukee, are 
very fully occupied with the manufacture of hydraulic 
turbines, and havein course of construction and in various 
stages nearing completion no less than forty-three hy- 
draulic turbine units. These aggregate 166,000 horse- 
power and are intended for shipment to various parts of 
the United States, Canada, and Mexico. 





AMERICAN MINERALS.—The mineral production of the 
United States has enormously increased during the last 
twenty years. In 1885 this value stood at 427,898,680 
dols.; in 1890 it had been carried to 619,648,925 dols. 
During each of the ten years ending with 1904 inclusive 
it fluctuated as follows :— 


Year. Value. Year. Value. 
dols. dols. 
1895.. 621,295,047 1900... 1,063,678,053 
1896... 622,796,265 1901.. 1,086,550,871 
1897.. 631,186,574 1902.. 1, 260,501,898 
1898.. .. 698,596,788 1903. . 1,419, 280,617 
1899... . 972,208,008 1904... 1,289,047,146 


The vigour impressed of late years upon the working of 
American coal and iron ore explains, to a considerable 
extent, the remarkable progress indicated by these figures, 
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INDUSTRIAL NOTES. 


Tue total number of returns made to the Labour 
Department of the Board of Trade was 7971 ; of these, 
3846 were from employers and their associations, 3629 
from trade unions, 401 from local correspondents, and 
95 from other sources. From these, employment 
generally showed no marked change as compared with 
the previous month. The chart showed that the state 
f the labour market was just on a par with the mean 
pri of 1896-1905 as regards the number of unem- 
ployed, the proportion being 3.7 per cent. 

Employment on the whole showed no marked change. 
The iron and steel and engineering trades continued 
to improve, but there was some decline in the tinplate, 
‘boot and shoe, and woollen and worsted trades. As 
compared with a year ago, all the principal industries 
showed an improvement. 

In the 272 trade unions making special returns there 
was an aggregate membership of 593,830, of whom 
21,785, or 3.7 per cent., were reported as unemployed 
—the percentage in the previous month was 3.6 per 
«cent. and 5.2 per cent. at the end of June, 1905. 





Employment in the building trades continued dull. 
With bricklayers, however, there was an improvement, 
and painters were well employed generally. Compared 
with a year ago, employment was better on the whole. 

Employment in the coal-mining industry was fairly 
good. It showed some decline compared with the 
previous month, but was better than a year ago. 

In iron-mining, employment was generally better 
dhan a month ago and a year ago. 

The pig-iron industry continued good, but employ- 
ment showed some decline as compared with the month 
previous. It was considerably better than a year ago. 
Returns relating to the works of 108 ironmasters em- 
ploying about 24,300 workpeople, showed that 338 
furnaces were in blast, a decrease of four as compared 
with the previous month, but an increase of fifteen as 
sompared with June, 1905. 

Employment at iron and steel works showed some 
improvement, and was considerably better than a year 
ago. The volume of employment at 201 works from 
which returns have been received was 1.2 per cent. 
greater than in the previous month, and 8.5 per cent. 
greater than a year ago. 

In the tinplate and steel sheet manufacture employ- 
ment was worse than a month ago and much worse 
‘than a yearago. According to returns received, 391 
tinplate and sheet mills were working at the end of 
June, as compared with 415 in the previous month, and 
431 @ year ago. 

The engineering trades generally continued good. 
They showed little change on the whole compared 
with the previous month, but were much better than 
a year ago. The percentage of trade-union members 
returned as unemployed was 2.4, as compared with 
2 5 in the month previous, and 5 in June, 1905. 

Employment in the shipbuilding trades continued 
good in the principal shipbuilding centres, showing 
little general change compared with the previousmonth. 
It remained considerably better than a year ago. The 
percentage of trade-union members unemployed was 
& 4, as compared with 6 in the month previous, and 
11.5 at the end of June, 1905. 





The cotton trades continued very good, and were 
‘better than a year ago. Returns from firms employ- 
ing 129,573 workpeople showed a decrease of 0.5 per 
cent. in the amount of wages paid compared with a 
month ago, and an increase of 6.7 per cent. compared 
with a year ago. 

Employment in the woollen trade showed a slight 

decline as compared with # month ago ; it was better 
than a yearago. Returns from firms employing 
26,619 workpeople showed a decrease of 2.2 per cent. 
in the wages paid as compared with a month ago, but 
an increase of 3.3 per cent. compared with a year 
ago. 
eThe worsted trade was fairly good, though not so 
good asa month ago. Returns from firms employing 
46,347 workpeople showed a decrease of 1 per cent. in 
the amount of wages paid compared with a month 
ago, but an increase of 3.5 per cent. compared with a 
year ago. 
In the flax (linen) trade employment continued 
fairly good, but showed a slight decline. It was, 
however, better than a year ago. Returns from 
firms employing 47,105 workpeople showed a decrease 
of 1.5 per cent. in the amount of wages paid as com- 
pared with a month ago, and an increase of 4.3 per 
cent. as compared with the corresponding week in 
1905. 

Employment in the jute trade continued good, and 
much better than a year ago. Returns from firms 
employing 19,448 workpeople showed a decrease of 
0.1 per cenc. inthe amount of wages paid as compared 
with the month previous, and an increase of 8.8 per 
cent. as compared with June, 1905, 

The silk trade was slightly worse than in the 
previous month, but was better than a year ago. 
Returns from firms employing 8552 workpeople 





showed a decrease of 0.1 per cent. in the amount of 
wages paid as compared with last month, and an in- 
crease of 3.2 per cent. as compared with June, 1905. 

Employment in the lace trade continued fairly good, 
and was much better than a year ago. Returns from 
firms employing 9467 a owed a decrease 
in the amount of wages of 2.5 per cent. as compared 
with the month previous, and an increase of 18,1 per 
cent. compared with last year. 

In the hosiery trade generally, employment was 
fairly good in England and good in Scotland. It was 
slightly worse than a month ago, but better than a 
year ago. Firms employing 16,265 workpeople 
showed a decrease of 2 per cent in the amount of 
wages paid compared with a month ago, but an in- 
crease of 5.6 per cent. compared with a year ago. 





The bespoke branch of the tailoring trade was 
moderately good in London, and good in the provinces. 
In the ready-made branch there was a seasonal decline, 
but employment was better than a year ago. 

Employment in the hat trades during June showed 
a decline in the silk-hat branch as compared with a 
month ago ; in the felt-hat branch it was rather better 
than a month ago. It was worse generally than a 
year ago. The percentage of trade-union members 
returned as unemployed in the silk-hat trade was 
11.8, compared with 10.7 in the previous month, and 
11.2 a year ago. The corresponding figures for the 
felt-hat trade were 3.5, 4, and 2.4 per cent. 

In the boot and shoe trade employment underwent 
a considerable decline in June, but showed little 
change compared with a year ago. Returns from 
firms employing 65,015 workpeople showed a decrease 
in the amount of wages paid of 5.3 per cent. compared 
with a month ago, and of 0.4 per cent. compared with 
a year ago. 

Employment in the other leather trades showed 
some improvement compared with a month ago, and 
considerable improvement compared with a year ago. 
Trade unions with a membership of 4553 had 5 per 
cent. unemployed, compared with 5.3 per cent. in the 
previous month, and 7.2 per cent. in June, 1905. 





In the paper-making trades employment was good, 
showing little change compared witha month ago and 
a year ago, 

Employment in the printing and bookbinding trades 
continued quiet, but showed an improvement as com- 
pared with the month previous ; it was better than a 
year ago. In the printing trades the percentage of 
trade-union members unemployed was 4.1, as compared 
with 4.7 in last month, and 5.1 in June, 1905. In the 
bookbinding trades the percentages were 5.7 for June, 
1906 ; 5.1 for May, 1906 ; and 7.6 for June, 1905. 

The furnishing and woodworking trades continued 
fair, but were rather worse than a month ago; they 
were slightly better than a year ago. The percentage 
of trade-union members unemployed was 4.1, as com- 
pared with 3.6 in the previous month, and 4.4 @ year 
ago. 
_—_ ment in the glass trades generally was mode- 
rate, and showed some decline as compared with a 
month ago and a year ago. 

In the pottery trade employment continued fairly 

ood in England; in Scotland it was fair. In the 
Prick and tile trades employment was moderate, and 
better than a month ago and a year ago. 

Agricultural labourers were, generally speaking, in 
full employment. . Day labourers found ine em 
ployment in hoeing and haymaking, but the supply of 
this class of men was somewhat in excess of the demand 
in some districts. 

Employment of dock and riverside labour generally 
was moderate. In London it showed a decline as 
compared with a month ago, and in Liverpool it con- 
tinued dull, but at other ports there was some improve- 
ment. The average number of labourers employed 
daily at the docks and principal wharves in London 
during the five weeks ended June 30 was 11,464—a 
decrease of 4.2 per cent. on a month ago, but an 
increase of 1 per cent. on a year ago. 





An important labour dispute occurred during June 
affecting about 5000 tailors in the East-End of London. 
In addition, 26 other new disputes began in the month, 
making a total of 27 as compared with 42 in May, 
and 18 in June, 1905. The total number of work- 
people affected by disputes, which began or were in 
progress during June, was 36,170, or 11,952 less than 
in May, and 24,315 more than in June, 1905. The 
aggregate duration of all disputes of the month, new 
and old, amounted to 338,700 working days, or 8200 
more than in May, and 156,000 more than in June, 
1905. Definite results were reported in the case of 
23 disputes, new and old, affecting 11,447 persons. 





Of these 23 disputes, nine were decided in favour of 
the workpeople, nine in favour of the employers, and | 
five were compromised. 





The principal changes in rates of wages reported | 
were an increase of 3d. per ton to puddlers and of 


24 per cent. to millmen, affecting 20,000 workpeople 
in the Midlands, and increases varying from 6d. to 
ls. per week affecting 30,000 flax spinners, :eelers, 
preparere, &c., in the north of Ireland. The total 
number of persons affected by all changes reported 
was 62,150, and the net effect was an increase of about 
2350/. per week, 61,400 workpeople having received 
advances amounting to 2370/. per week, and near] 
750 having sustained decreases amounting to 20, 
per week. The changes of the previous month 
affected nearly 170,800 workpeople, the net result 
being an increase of 4100/. per week. Durin 
June, 1905, the .number of workpeople aflecte 
was about 12,700, and the net result a decrease of 
over 70/. per week. One change, affecting about 60 
workpeople, » was wee arbitration, and five 
changes, affecting about 23,200 workpeople took effect 
under sliding scales.. The remaining changes, affect- 
ing nearly 38,890 workpeople, were arranged directly 
between employers and workpeole, or their repre- 
sentatives, four of thesé changes, affecting about 30,600 
workpeople, being preceded by disputes causing stop- 
page of work. 





The report of the Boiler-Makers and Iron-Ship- 
builders is scarcely as encouraging as one expected. 
There was a decrease of members on donation benefit, 
but an increase in the number signing the vacant-book. 
The total number on the funds was 5695—last month, 
5888. Of these 1848 were on sick benefit, and 1382 on 
superannuation benefit—all the rest were unemployed. 
The slight decrease is supposed to have arisen by 
members going to places named in the last month’s 
report as wanting riveters. Members are told that 
‘every effort must be made by those in employment 
to help to get work for those still on the funds. None 
of the members in work, be they platers, caulkers, or 
riveters, should take as mates men outside the society, 
or members in arrears, so long as fellow-members 
want employment.” In this way they strive to help 
one another as fellow-members of the union. There 
was a net increase of 259 members, after allowing for 
deaths and those run out of benefit. The total ex- 
penditure in the month was 11,547/. 16s. 10d., but 
this included five weeks’ payment of benefits, other- 
wise the average was about the same as the month 
previous. Another member of the union has gone into 
residence at Ruskin College, Oxford, for twelve months, 
this is the second free scholarship, value 52/. each. 
The adoption of medical examinations by some firms 
is arousing bitter opposition ; representatives of fifteen 
societies waited upon Messrs. Vickers Sone and Maxim 
with a view to the stoppage of such inspections. The 
votes of members are being taken as to whether the 
society shall have one or two Parliamentary candi- 
dates, and also whether the general secretary shall be 
permitted to become a candidate: The society is 
affiliated to the Parliamentary Representation Com- 
mittee, so that the ballot is in line with the action 
already taken. 





Although the position of the iron and steel trades 
has been such as to cause discouragement to producers, 
the iron and steel-using industries show a good record, 
so that a good deal of material has been and still is 
needed to feed those industries. The steady using up 
of such material must keep stocks low, as the buying 
has been on a modest ecale, from hand to mouth 
mostly. In the Midland districts, where 7027 union 


-|members work, the proportion of unemployed was 


only 1.3 per cent. last month, and 1.3 per cent. in the 
month previous. In the Manchester, Salford, Liver- 
pool, &c., districts the proportion of unemployed was 
2.3 per cent.; previous month, 2.5 per cent. In the 
Oldham, Blackburn, Bolton, and other districts the 
proportion was 1.9 per cent., the same as the month 
previous. A year ago the percentages were 5.4 and 
4,2 per cent. respectively, In the South Wales dis- 
trict, governed by the Midland Wages Board rates, 
the proportions were 2.6 per cent.; previous month, 4 
per cent.; same as a year ago. The proportions for 


| the whole of the United Kingdom were 2.4 per cent. ; 


previous month, 2.5; and a year ago 5 percent. The 
highest proportion was in Belfast and Dublin, where 
the proportion was 5.2 per cent.; previous month, 
3 per cent. ; a year ago, 6.4 per cent. In Lancashire 
generally employment continued good; in the Man- 
chester district overtime was general with engineers, 
machine workers, and ironfounders. In Liverpool 
trade was fair, except with brass founders and 
copper -smiths. At Preston, Blackburn, Burnley, 
Oldham, and Bolton employment was good, better 
than a month ago, and much better than a year ago. 
At Birmingham, Wolverhampton, Coventry, &c., em- 
ployment continued good in most branches. The 
cycle trade was quieter, but in the motor industry 
overtime continued and was general. At West 
Bromwich employment continu good, but not 80 
good as a month ago. There was also a slight falling 
off in the safe.making industry. In the miscellaneous 
trades of the Midlands only 353 out of a total member- 
ship of 15,252 trade union members were returned as 
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out of employment, or 2.3 per cent. This is a small 


proportion. 


On July 19, the President of the Local Government 
Board, Mr. John Burns, had to deal with the unem- 
ployed problem—the Act of the late Government and 
its administration, He dealt with the Unemployed 
Workmen’s Act, 1905, giving a brief summary of the 
expenditure under that Act, which set up 89 distress 
committees, 11 of which took no action. The remain- 
ing 78 received 67,000 applications for work and 
assistance ; of these, 859 were from women. Of the 
total applications, 50,000, or 73 per cent. of the whole, 
were qualified to receive assistance or work ; of these, 
31,000, or 60 per cent., received assistance or work 
from the various funds. These unemployed were 
drawn from an aggregate population of 4,500,000. 
The total number of rejections was 17,622, of whom 
1639 were turned away because of having received 
Poor Law relief within a year. The aggregate amount 
of money available was 79,000/., of which 41,000/. was 
from the Queen’s Fund, 18,000/. each from a halfpenny 
rate and public subscriptions, and over. 2000/. from 
other sources. A total of 42,481/. was spent in pay- 
ment for work, 6000/. for labour exchanges, 2465/. on 
labour culonies, 1828/, on emigration, . for other 
purposes, leaving a balance of about 24,000/. It is 
proposed to make an exchequer grant of 200,000/. for 
the coming winter, in lieu of any amending Act, as the 
Government desire to see the result of the labours of 
the Poor Law Royal Commission. The applicants for 
help or work comprised from 70 to 95 percent. of .un- 
skilled labour, a large proportion of these showed 
repugnance to relief works, labour bureaux, and other 
agencies. . Very few members of trade unions, friendly 
societies, or other thrift institutions were in the list of 
applicants. The ag Se rg are increasing io 
numbers, a sad fact to be dealt with on some subse- 
quent occasion. It is a problem to be taken in hand, 
and if possible solved. 








At the Bristol Assizes last week the Amalgamated 
Society of Tailors was sued by a firm of clothiers, con- 
tractors to the Government, for alleged libel, the Co- 
operative Printing Society, as printers, being included 
in the action, After hearing the evidence, and the 
judge’s summing up, the jury awarded the firm 50/. as 
damages, carrying costs of course. The allegations 
were to the effect that the Fair Wages Resolution of 
the House of Commons had been violated by the firm 
in question, and that the making up of the clothing 
was sublet at prices which involved sweating. The 
judge ventured into the domain of economics im his 
summing up, quoting Adam Smith and Richard Cob- 
den. If the tenets of those great men had been carried 
out there would have been no sweating in any industry. 
But trade unions cannot libel with impunity, even in 
their reports which are semi-private ; for they are 
publications of wide circulation in all cases. More 
than 45 years ago the Operative Bricklayers’ Society 
had to pay 300/. damages and costs for libelling a fore- 
man in their monthly circular. The law is clear. 
Immunity in such cases would be a public calamity. 

The Labour Congress held last week in the Sussex 


Hall, London, was of an international character, wider b 


in its scope than any since the International Working 
Men’s Association ceased to exist. These gatherings 
cannot do harm, their tendency is all for good. They, 
at any rate, foster good feeling among the workers of 
all nations, and thus far they promote international 
peace. They may develop heated speeches and wild 
proposals, but they end mostly in talk, The leaders, 
like the public, sometimes sneer at the House of 
Commons as ‘‘ the talking shop ;” so it is, but work 
is done. At congresses very often there is an over- 
abundance of talk, and there itends. It was some- 
thing to have a Russian worker telling the — of his 
country’s wrongs, and bespeaking sympathy for the 
sufferers. The delegates were feasted at the House 
of Commons and orated in Hyde Park. 

The seizure and cultivation of waste land in Man- 
chester and West Ham by the unemployed is one of 
the amusing incidents in the agitation of the unem- 
ployed. Everybody knows how the British workman 
can work when he isat play. Only convince him that 
digging is but a pastime, and he will throw himself 
into the game as he does at skittles. Ofcourse, there 
is a pathetic feature about it all, a grimness not at 
all consonant with our ideas of advanced civilisation. 
There is plenty of vacant land, now valueless in so 
far as present profit is concerned, which can be culti- 
vated to the advantage of hirer and and hired, and to 
national advantage, without touching commons and 
open spaces dedicated to the use of the public. This 
is really the solution of the unemployed problem. 





Nearly all the employers at the cotton mills in New 
England have fallen into line with the employers at 
F i River, and have advanced the wages of the opera- 
tives 5 per cent. Some 150,000 operatives participate 
in the advance. Work is plentiful, and hands are 
scarce, especially skilled hands, in many quarters. 


Overtime is being largely resorted to in order to meet 
the demand for goods. All trades are busy in New 
England. 





Representatives of employers and operatives have 
met in conference over the Colne Valley strike, and 
negotiations are being carried on with a view to 
settlement. 





Mr. Bell, M.P., has made a statement to correct a 
misapprehension as regards the attitude ot the North- 
Eastern Railwaymen and of the executive over the 
dispute. He states that of the 10,700 men in the 
branches involved, only 2090 voted on the question 
of the acceptance of the terms offered, and it was in 
this small vote that rejection was carried by 802 
majority. He makes it clear that the union will not 
recognise a strike, but thinks that the men will not go 
to extremes. 





At the fifteenth annual meeting of the London 
Labour Conciliation and Arbitration, held at the 
offices of the London Chamber of Commerce, the 
chairman, Sir F. B. Boulton, said that the work of 
the Board continued to be a success, When the ser- 
vices of the Board were called in, both parties were 
satisfied with the award. No better testimony could 
be given. 





In order to reduce overtime in printing establish- 
ments, the South Wales branches have resolved to ask 
the employers to agree to the proposal that after six 
hours overtime in any one week, time and a half shall 
be Le for hours beyond, and double time for Sundays 
and all recognised holidays. 


A case was decided last week to the effect that the | }7 


general secretary of the railway servants is at liberty 

to attend at experiments as to attaching brake vans 

: — trains, under the direction of the Board of 
rade, 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 7th inst., Messrs. Craig, Taylor, 
and Co., Limited, launched from their Thornaby 
anon oe pe J Yard, Thornaby-on-Tees, a handsomely 
modelled steel screw-steamer of the following dimen- 
sions—viz. :—352 ft. by 51 ft. by 25 ft. 14 in. depth, 
ps etme type, and built to the highest class in Lloyd’s, 
under special survey. Her engines have been constructed 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, the cylinders being 24 in., 40 in., 
and 66 in. in diameter, with a stroke of 45in. Steam is 
supplied by two two large steel boilers working at 180 Ib. 
ae The vessel has been built to the order of 

essrs. Owen and Watkin Williams and Co., Cardiff, 
under the superintendence of Mr. T. A. Reed, M.1.M.E., 
M.I.N.A., of Cardiff. As the vessel left the ways she 
was christened the Edernian. 

On Wednesday, the 18th inst., the ferry steamer 
Daffodil underwent her official trial-trip on the measured 
mile on the Mersey. This vessel is sister to the recently- 
completed Iris, now running in the service of the Wal- 
lasey Urban District Council, and which is giving every 
satisfaction. These two vessels have been constructed 
y Messrs. R. Stephenson and Co., Limited, of Hebburn- 
on-Tyne, and engined by Messrs. David Rollo and Sons, 
of eer The work was carried out under the super- 
vision of Messrs. Flannery and Given, of London, Liver- 
Reel, and Rotterdam, in conjunction with —- H. 8. 

artin, manager of the Wallasey Ferries. Their prin- 
cipal dimensions are as follow: — Length over all, 
159 ft. 5 in. ; beam, 40 ft. 6 in. ; and moulded depth, 
11 ft. 6 in. Accommodation is allowed for about 1880 

gers. The main-deck accommodation comprises 
two general saloons, one ladies’ saloon, and one smoking- 
saloon. On her trial-trip the s.s. Daffodil exceeded her 
contract speed of 124 knots. 


On Tuesday, the 17th inst., the steel screw steamer 
Aagot left the port of Hartlepool for her trial trip. She 
has been built by Messrs. William Gray and Co., Limited, 
for Messrs. 8. M. Kuhnle and Son, of Bergen, to Lloyd’s 
highest class, and is of the following dimensions :—Length 
over all, 352 ft.; breadth, 48 ft.; and depth, 27 ft. 2 in. 
Triple-expansion engines have been supplied from the 
Central Marine Engine Works of the builders, having 
cylinders 25 in., 40 in., and 65 in. in diameter, with a 

iston stroke of 42in. Two large steel boilers adapted 
or a working pressure of 160 1b. per square inch suppl 
the required steam. The vessel was in ballast trim, and, 
after adjustment of compasses by Mr. Berry, full-speed 
trials were made to test her capabilities. The mean speed 
recorded was 11 knots, the performance of ship and 
machinery being in every respect aemetony, The vessel 
or s proceeded on her voyage to Philadelphia, 








On Thursday, the 19th inst., the we Shipbuilding 
Company, Limited, launched from their shipbuilding 
and graving-dock works a steel barge measuring 100 ft. 
by 38 ft. by 8 ft. depth moulded, built to the order of 
Messrs. Lobnits and Co., Limited, of Renfrew, for use 
on the River Blyth. This aa will be specially fitted 
with powerful machinery by Messrs. Lobnitz for rock- 
cutting, which will obviate the use of explosives. The 





hull has been built under the supervision of Messrs. J, 





Watt Sandeman and Son, of Newcastle, the engineers to 
the Blyth Harbour Commissioners. 


On Friday, the 20th inst., Messrs. Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, Newcastle-on-Tyne, 
launched from their Walker Yard an oil-carrying trunk 
steamer 258 ft. long, 46 ft. beam, and 18 ft. 3 in. depth, 
moulded. The vessel is being built to the order of 
Messrs. S. Pearson and Son, under the supervision of 
Messrs. Flannery, «me Johnson, of London, 
Liverpool, and Rotterdam. © vessel will have a carry- 
ing capacity of nearly 3000 tans on a light draught, and 
is built to 100 Al class and Suez Canal regulations to 
carry petroleum or its products in bulk. Oil-fuel will be 
employed on the Flannery-Boyd system, and the a e- 
ments for pumping and distribution of cargo are of the 
most approved and up-to-date description. The engines 
are being constructed by the Wallsend Slipway and 
ae yay Company, the cylinders being 20} in., 33 in., 
and 54 in. in diameter respectively, with a stroke of 36 in. 
Steam at 180 1b. pressure will be supplied by three single- 
ended boilers designed for burning oil-fuel or coal, as 
circumstances may require. 





On Friday, the 20th inst , the steamship Fritze, built 
by Sir Raylton Dixon and Co., Limited, Cleveland Dock- 
yards, Middlesbrough-on-Tees, proceeded to sea for her 
official trials. This vessel is a special cargo steamer, built 
to Norwegian Veritas highest class, with cantilever 
frames, to the order of Messrs. Fernley and Eeger, of 
Christiania, under charter of the Dominion Coal Com 
pany, of Sydney, Nova Scotia, The leading dimensions 
are :—Length 372 ft. by 51 ft. 24 in. beam, by 28 ft. 10 in. 
moulded depth, accommodating over 7000 tons o on 
23 ft. draught. The steamer is engined by the North- 
Eastern tine Engineering Company, Limited, of 
Sunderland, the cylinders being 26 in., 42 in., and 70 in. 
in diameter, with a 48-in. stroke. Steam is supplied by 
three large single-ended boilers working at 180 lb. pres- 
sure, and fitted with Howden’s system of forced draught. 
er engines are placed right aft. 





THE Lonpon Scnoot or Economics.—The report for 
the 1905-6 session of the railway department of the 
Londen School of Economics in connection with the 
University of London, has just been issued. Courses of 
lectures on ‘* Accounting, the Law of Contract and Car- 
riage, Railway Economics, and Statistics” were given, 
and additional lectures were arranged during the year. 
The average attendance at lectures is about 70, showing 
that the school is well appreciated. It is noticeable that 
in the results of the examinations the names of the suc- 
cessful candidates from the London and North-Western 
Railway and the Great Western Railway are prominent. 





AMERICAN TELEGRAPH CompETITION.—The history of 
the Western Union Telegraph Company represents a 
continued series of efforts to buy out competition. In 
1881 the Western Union meg absorbed by purchase 
all the lines of the American Union and the Atlantic 
and Pacific Telegraph Companies. In the same year 
another effort at competition was made by the New York 
Mutual Telegraph Company, which gradually developed 
8000 miles of line, 60,000 miles of wire, and 1200 offices, 
extending its lines north and south, and operating from 
Boston to Chicago, St. Louis, Washington, &c. This 

up of lines is now, however, worked by the Western 
nion Telegraph Company. The Baltimore and Ohio 
Railroad Te egraph then came along and developed 6700 
miles of line and 54,087 miles of wire ; it was bought up, 
however, in 1887 for 5,000,000 dols. by the Western Union 
Fg Company. The undertaking of the American 
Rapid Telegraph Company, comprising 2684 miles of 
poles and 20,370 miles of wire, and extending from Boston 
to New York, Washington, Chicago, &c., has also been 
urchased by the Western Union Telegraph Company 
or 550,000 dols. in its stock, issued at par. Finally, 
the Western Union Telegraph Company has now obtained 
a lease for ninety-nine years of the undertaking of the 
North-Western Telegraph Company, with its 8000 miles 
of wire. Notwithstanding all these efforts, however, to 
secure a monopoly of the tel ph business of the United 
States, the Western Union Telegraph Company has now 
a competitor in the Postal Telegraph Cable Company. 
The progress of this competitor is shown by the length of 
wire which it owned year by year during the decade 
ending with 1905 inclusive :— 


Year. Miles. Year. Miles. 
1896 165,013 1901 243,422 
1897 178,438 1902 266,122 
1898 191,834 1903 276,245 
1899 373 1904 1 . 802,2 
1900 226,465 1905 ‘ 306,187 


The business of the Postal Telegraph Cable Company has 
also greatly increased in the same period, the number of 
telegrams despatched over the company’s wires year by 
year having been as follows :— 


Year. Telegrams. Year. Telegrams. 


1896... - 13,461,452 1901.. -« 17,898,073 
1897. 13,628,064 1902.. -. 20,086,930 
1898.. 15,407,018 1903... - 21,600,577 
1899... 15,958,351 1904. . 22,525,528 
1900. 16,528,424 1905. . 23,925,962 


The Postal Tel ph Cables Company transmitted in 
1905 nearly one-third as many telegrams as were sent 
over the wires of the Western Union Telegraph Company ; 
and the Postal Telegraph undertaking, accordingly, now 
almost looks as if it were come to stay. It commenced 
business in 1885, and since then it has been making steady 
progress year by year. It will be something new, how- 
ever, in American telegraph history if the Western Union 
Telegraph Company does not some day absorb it. 
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THE ENLARGEMENT OF VICTORIA 
STATION. 


(Continucd from page 38.) 

Havine described the general arrangement of 
the enlarged station, and the Buckingham Palace- 
road boundary wall, we now turn to the main roof, 
of which we give general views on this page and on 
page 156, plan and sections on the next page, details 
of columns on page 141, with details of the girders, 
principals, purlins, &c., on the two-page plate. As 
will beseen fromthe plan (Fig. 26), the roof is divided 
into two portions, separated by Eccleston Bridge. 
These represent the inner or northern station, from 
the hotel annexe to Eccleston Bridge, the length 
of roof being nearly 700 ft., and the outer or 
southern station between Eccleston and Elizabeth 


by the photograph of the roof of the northern 


station reproduced on this page. 

The main spans are built on what is known as the 
‘*Fink” principle, with five bays in the northern, 
and four in the southern, station (Figs. 28 and 29). 
There are several variations from the above in 
order to adapt the roofing to special portions of the 
site. At the extreme north end, against the hotel 
annexe, hip-roofing is introduced, while at the ends 
adjoining the road-bridges the main roofs are 
stopped short, some 30 ft. from the parapets, witha 
square gable-face, the intervening tapered portions 
being covered in by roofs of the Weaver type, with 
open vertical backs to allow for more complete 
ventilation at this part of the station, where the 
locomotives are most likely to be getting under 
way. To the rear of the arch forming the exit to 


the foundations for these; they are of concrete, 
with brickwork reducing courses and Bramley Fall 
bedstones, to which the base-plates, 4 ft. square, 
illustrated in Fig. 42, are anchored by long through 
bolts. The trunk of each column is octagonal, 
the lower portion 2 ft. 8 in., and the upper portion 
2 ft., wide over the sides, with fluted circular shaft, 
1 ft. 9 in. in diameter at the base, tapering to 
1 ft. 4in in diameter at the neck. The metal is 
of an average thickness of 14 in., with the fluting 
in addition. A square upper box-shaft is sleeved 
internally on a circular collar extended from the 
abacus (Fig. 31), and from this the girders spring 
(Fig. 43). All bolts in this box have been carefully 
sleeved to avoid any chance of leakage. The surface 
water is carried from the roof through the columns 
into a discharge system beneath the platforms. 





Fic. 49. View or INTERIOR OF 


Bridges, with a length of about 550 ft. As shown 
on the cross-sections (Figs. 28 and 29), the spans of 
the bays vary, the position of the columns support- 
ing the roof being determined with reference to the 
location of the platforms, which were arranged so 
as to afford the maximum accommodation for the 
traffic. It will be understood that this lack of uni- 
formity in span increased the difficulties in connece- 
tion with the design, but the general effect has 
justified the extra trouble involved. So far, how- 
ever, as the longitudinal arrangement is concerned, 
uniformity has been maintained, as shown on 
Fig. 27, the columns being set out at 50-ft. centres, 
with continuous girders supporting the principals. 
The columns are of an ornate design, and the arch- 
ing of the bottom flange of the girders, combined 
with the snug housing of the drainage pipes from 
the main gutters, which are often left very obtru- 
sive, gives a pleasing appearance, as is suggested 








NortTHERN Station ApJsorntnc BuckincHaM Patace-Roap, Lookinc NorTHWARDS. 


Buckingham Palace-road a small transept is con- 
structed as shown in Fig. 26, corresponding 
in dimensions to the arch. In the south station, 
adjacent to the South-Eastern and Chatham Rail- 
way, where the outer railway describes a sharp 
curve, the form of roof again differs from the main 
structure. Here, as shown on the cross-section 
(Fig. 29), it consists of a system of transverse and 
veranda roofing supported on double-braced stan- 
cheons. Beyond Elizabeth Bridge there are awning 
roofs over platforms 8 and 9. The cab roadway 
and No. 7 platform south of Elizabeth Bridge are 
also roofed over. 

We propose now to describe in detail the con- 
struction of the several forms of roofing adopted. 
The columns of the main roof are of a uniform 
design, in cast iron, and are illustrated in detail 
on page 141 (Figs. 30 to 42); they are spaced at 
50-ft. intervals. In a previous article we described 





The main girders illustrated on the two-page 
plate (Figs. 52 to 60) are of an arched continuous 
type, with upper flange tie-plates carried from 
girder to girder through slots across the column, as 
shown in Fig. 58. The girders are 50-ft. spans 
throughout, of trough section top and bottom, as 
shown in Fig. 54, and have a minimum depth at 
centre of 3 ft., increasing to 7 ft. attheends. The 
flange straps through the column consist of two 
plates, 9 in. by { in., in addition to 1-in. diameter 
reinforcing bolts. The heaviest strains, as derived 
from the cantilever construction, would occur in 
the panels marked B and C on Fig. 52, and it is a 
somewhat curious feature that, owing to the 
rapidity of the end curves, the stresses in the case 
of the first bay are ‘actually reversed, the normal 
compression member being in tension, but not to 
an amount sufficient to necessitate any alteration 
in the design. Deep main angles have been used 
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THE ENLARGEMENT OF VICTORIA STATION; DETAILS OF COLUMNS AND ROOF. 
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with the view of, 
as far as possible, 
reducing the sur- 
face of the gusset- 
plates. The box 
system and double 
bracing was de- 
cided upon in view 
of the considerable 
difference in the 
spans of adjacent 
principals. ere 
is no special allow- 
ance for expansion 
at these girders, 
except at the ex- 
treme end, but a 
certain amount of 
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play is provided for by loose fitting of the end 
posts. 

As the girders adjacent to the gables are only 
semi-continuous, the depth has been somewhat 
increased ; and this occurs also in the case of 
those under the hip ends adjoining the hotel 
annexe, at which point, where they join the girders 
of the hotel wall, a special system of expansion 
upon links has been adopted. Of this special detail 
we reproduce drawings on this page (Figs. 82 to 85). 
The main roof girder, it will be seen, is sup rted 
through a steel saddle and pin, by links attached to 
brackets on the hotel girders, which are strapped 
back within the building to resist any torsional 
effect. The play allowed for at the point of suspen- 
sion, marked X on Fig. 82, is 4 in., which is 
ample for taking up any end-long movement of the 
girders and roofing, and there is a corresponding 


142 


ENGINEERING. 


[Auc. 3, 1906. 





system of expansion jvints in connection with the 
valley gutters. 

The arching of the girders supporting the roof 
had to be abandoned on the eastern side of the 
south station in connection with the construction 
of the transverse girders there adopted, as shown 
on the plan, Fig. 26. 

We come now to the main principals which are 
illustrated by Figs. 61 to 72 on the two-page plate. 
The principal which we illustrate as typical is 
that for Bay A in the north station, adjoining 
the Buckingham Palace-road wall, which has a span 
of 74 ft., but it varies somewhat on the wall side, 
as the station area at this point is not a true 
parallelogram. The ridge and the eastern half of 
the span is kept parallel to the lines of columns 
within the station. The trusses are of particu- 
larly stiff design, of channels and tie-bars. In the 
smaller spans throughout the station, angles are 
substituted for channels. The bottom tension 
member, shown in Fig. 61, is without the usual 
adjusting coupling in the centre, but there are 
means of adjustment at the junction of the shoes 
under the valley gutters. ‘This gives a stiffer 
system of truss than is usually adopted. Towards 
the end it is constructed of double 4 section, 
with the object of securing a more ample and 
direct attachment to the shoe-gussets. 

The purlins between the principals are illustrated 
in Figs. 73 to81. They are small braced girders 
supporting the entire weight from principal to 
principal over a span of 16 ft. 8 in. The upper 
flange is of somewhat unusual section in order to 
allow facilities for the stripping of the glazing. The 
purlins are made semi-continuous by joint-plates 
over the backs of the principals. The intermediate 
rafters are rolled joists, 7in. by 3} in., and act as 
distance members without carrying any load, with 
the exception of the corresponding portion of the 
ventilator rafter. The form of purlin used has 
entailed a somewhat complicated joint at the dia- 
gonal rafters at the hip end, as will be seen by 
reference to Fig. 80; but this has been successfully 
carried out and makes an extremely stiff and efti- 
cient corner. 

Three-fourths of the roof covering, including the 
ventilator, is glazing on Messrs. Rendles’ patent 
system, with }-in. ‘** R.R.P.” in zine sash-bars 
laid on wood rolls 4} in. by 1} in. (Fig. 61). The 
longest span of the sash-bars is slightly over 10 ft., 
this being the greatest length at which repairs can 
at present be economically effected. The remainder 
is covered with slates on 1}-in. boardings, laid dia- 
gonally. The lead flashiugs are of 6-lb. sheet 
throughout. 

The whole of the ventilator space has been left 
open, a3 experience has shown that the louvre- 
plates obstruct the free discharge of smoke from 
the interior of the station. In addition to this 
opening, @portion of the glazing next the apex 
is also omitted, as will be seen in the longitudinal 
section, Fig. 74. In the end bay adjoining the 
gable endsslating has been carried up to the venti- 
lator to allow of the provision of ladders to give 
access to the upper gangways (Fig. 61). Several 
other new features have been adopted in fixing 
the details, in order to increase the facilities for 
the repair of the ironwork from the interior 
without special scaffolding. For cleaning the 
glass there is provided, as shown in Fig. 61, 
an upper and lower rail, upon which a travel- 
ling carriage will be run for the accommodation 
of the cleaners. The bearings of the lower rail 
only occur at every principal, and are at that point 
very carefully flashed to ensure tight fitting, and 
to obviate leakage caused by the varying expansion 
of rails and roof. Details of these are given in 
Figs. 64 to 66. The top hand-rail of the upper 
gangway is fitted as a pressure-pipe, with stop-cocks 
and communications, to furnish a water supply for 
cleansing purposes. 

The guttering, cleaning, and drainage generally 
have received close attention. Modern practice 
tends to favour valley gutters of very considerable 
width, and much greater thickness of metal than 
was formerly the case, although there is no special 
reason why they should not be kept fairly shallow. 
The valley gutters adopted here are shown in 
Figs. 58 to 60 and 68, 71, and 72; they are 18 in. 
wide, and of §-in. metal with stiffening bridges at 
about 4-ft. intervals. These carry supports for the 
timber gangway above the gutter. This gangway 
is 2 ft. 8 in. wide in the valleys and 2 ft. at the 
sides. The valleys discharge into drain-pipes at 


each column, with very large gratings and four small 





outlets, as shown in Figs. 59 and 60. The four 
outlets were adopted as they harmonise more effec- 
tively with the general design of column and girder. 
A permanent camber of 1 in. is arranged in the 
gutters for lengths of 25 ft. The gangway is com- 
posed of cross timbers 3in. by 1} in., as these 
give better foothold, are less subject to rot, and 
are more easily replaced than longitudinal boards. 
Special methods neve been adopted to avoid drip 
from the gangway supports, but these details are 
not shown on the drawings reproduced. 


(To be continued. ) 








EXAMINATION OF EXPLOSIVE MIX- 
TURES OF COAL-GAS AND AIR. 

Wuew the laws of the mechanical theory of heat 
are applied to explosive mixtures of ordinary coal- 
gas and air, such as are used in internal-combustion 
engines, we arrive at figures which far exceed the 
actual observed pressures. The discrepancy has 
been attributed to two chief causes. Bunsen as- 
sumed that it was owing to the dissociation of water 
vapour and of carbon dioxide that the actual pres- 
sures did not reach the theoretical values. On the 
other hand, Mallard and Le Chatelier, supported 
a few years ago by Langen, thought that the 
specific heat of the gases increased at higher tem- 
peratures. The formule of Mallard and Le 
Chatelier for the specific heats of water vapour, 
carbon dioxide, and other gases, are frequently 
applied by engineers in calculations concerning 
gas-engines. These formule were indirectly con- 
firmed in 1902 by the researches of Stevens on 
the velocity of sound in air at high temperatures, 
but Kalihne, two years ago, questioned the relia- 
bility of Stevens’s temperature measurements, and 
concluded that the specific heat did not change 
much at higher temperatures. There was also 
uncertainty in regard to the influence of pressure 
on the specific heat of gas mixtures. 

Under these circumstances, Dr. Ing. F. Hiusser, 
of Kaiserslautern, who is distinguished for his 
researches in engineering problems, has undertaken 
a new experimental investigation of the combus- 
tion in gas-engines. An account of this investiga- 
tion has appeared in pamphlet No. 25 of the 
Mitteilungen iiber Forschungs-arbeiten, published 
on behalf of the Verein Deutscher Ingenieure by 
Mr. J. Springer. The author does not appear 
to be acquainted with Petavel’s researches on the 
thermal emissivity in high-pressure gases* and 
his recent work on explosives, and we might 
also refer him to contributions on these problems 
by Wimperis and by Bairstow and Horsley.t 
The conditions in Dr. Hiiusser’s experiments, the 
compositions of the gas mixtures, the initial and 
final pressures, the method of ignition, and general 
arrangements, resemble those with which the engi- 
neer has to deal in internal-combustion engines. 
The engineer is always prepared to welcome data 
of direct practical value. It is to be regretted, 
however, that so small a combustion-chamber— 
only 335 cubic centimetres (about 20 cubic inches) 
in capacity—-was employed. Great care was taken 
by the investigator in allowing for the heat losses 
during the tests. Some of his difficulties in this 
respect might have been lessened, we think, if his 
bomb had been so chosen that the ratio of wall to 
volume had been less. 

The mixture of ordinary coal-gas and air was 
exploded by means of an electrically heated 
platinum wire in a cylindrical steel vessel, and 
the pressure measured with the aid of a Rosen- 
kranz indicator, whose drum was being rotated 
by a small monophase motor at 1400 revolu- 
tious per minute. These indicators rank among 
the best and have been thoroughly tested in the 
Reichsanstalt. The gas was stored over water, 
and was, therefore, saturated with water vapour in 
all the experiments. The gas pressure was, in the 
first instance, measured by a gauge, and amounted 
in the five groups of experiments to 14.4, 29.3, 
44.98, 59.2, and 72.7 lb. per square inch. When 
the gas had been well mixed in the chamber, the 
indicator connection was quickly opened and the 
initial or ignition gas pressure determined, in two 
ways. This initial pressure was a little lower than 
the admission pressure, as the volume of the 
chamber had been increased by the volume con- 
tained between the indicator piston and the valve 
spindle ; there was also some leakage. The cor- 





* See ENGINEERING, vol. lxxiii., page 1. 
t+ See ENGINEERING, vol. Ixxiv., pages 490 and 723. 








rected and accepted values for the ignition pressure 
were 14.4, 24.18, 39.8, 50.5, and 62.6 lb. per square 
inch absolute. 

The cylindrical shape of the combustion-chamber 
was adopted in preference to a spherical bomb 
form, as being both more convenient and better 
adapted to the satisfactory mixing of the gas with 
the specially analysed air which was used in ex- 
ploding it. The proportion of gas varied between 
6 and 20 percent. The indicator could not record 
pressures exceeding 398 lb. per square inch, but 
seems to have worked very well, the pressure 
curves being consistent. The oscillations of the 
pencil and other features were especially studied. 
The inquiry aimed chiefly at the determination of 
the maximum pressure ; but it was observed, par- 
ticularly when the proportion of gas rose above 
10 per cent., that the pressure curves showed 
one or, at higher initial pressures two, fairly hori- 
zontal portions, indicating an acceleration effect on 
the indicator piston. We pass over these par- 
ticulars, as the indicator is manifestly not an in- 
strument suited for observations on the gradual 
rise of the gas pressure. But such observations as 
were possible confirm the now well-established 
view that we have to distinguish between the gas 
pressure in the ordinary sense and the impact of 
the explosive wave. Mixtures poor in gas may be 
said to burn more or less rapidly, while with richer 
mixtures an explosive wave is set up. The friction 
of the indicator piston was not inconsiderable, and 
had to be allowed for on the basis of separate tests. 

The most interesting curves in the series show 
the maximum pressures produced by exploding 
mixtures of increasing gas percentages, and the 
lengths of the explosion periods. The maximum 
pressures reached in the different groups, as men- 
tioned above, were about 85.3, 185,° 312.9, and 
384 lb. per square inch for initial gas pressures of 
14.4, 24, 39.8, and 50.5 lb. per square inch ; in the 
fifth group, when the initial pressure equalled 
62.6 lb. per square inch, the pressure exceeded 
398 lb. per square inch, and could not be measured 
by means of the indicator. All the curves rise 
steadily and steeply, and the maximum pressure 
was always recorded for a mixture containing 16 
or 17 per cent. of gas. By time of the explosion, 
Mr. Hausser understands the period elapsing be- 
tween the moment of ignition, and the moment 
of maximum pressure. This period + decreased 
from 0.234 to 0.050 second, as the gas percentage 
rose from 8.8 to 13 per cent., and decreased further 
in richer mixtures, in Group I. in which the initial 
pressure was practically 1 atmosphere ; in Group II. 
we find r equal to 0.329 second in a mixture of 
8 per cent., and +r equal to 0.180 second in a 
mixture of 9.6 per cent., and this figure fell steadily 
to 0.025 second in a gas mixture of 16 per cent. 
From the table at the end of this article we see that 
in all cases the duration of the explosion is shortened 
as the gas percentage increases, and that this de- 
crease is fairly independent of the initial pressure. 
Gas mixtures of 13 per cent. seem to be influenced 
somewhat by the initial pressure ; but the evidence 
on this point is not conclusive. 

It will be noticed that these combustion periods, 
particularly in the case of poor mixtures, are con- 
siderably longer than those found in internal-com- 
bustion motor tests, Experimenting with Gottingen 
town gas, of almost exactly the’ same composition 
as Hiusser’s gas, Meyer, for instance, found com- 
bustion periods of 0.025, 0.030, 0.035 second, 
corresponding to Hiausser’s results of 0.085, 0.110, 
0.125 second. This would seem to indicate that in 
gas motors the combustion frequently remains 
incomplete, a view supported by the fact that when 
the exhaust-pipe is unscrewed, a flame is sometimes 
observed at the discharge-valve. Hence it would 
appear theoretically advisable, from these considera- 
my to use rich mixtures, when this can safely be 

one. 

For the calculation of the specific heat of the 
gases of the temperatures, the composition of the 
gas and of the combustion gases, the density and 
the caloric value of the gas (Junkers’ calorimeter), 
and the losses of heat in the apparatus, were care- 
fully determined, mostly tasks of great difficulty. 
How the temperatures were ascertained is nvt 
stated. The composition and calorific value of the 
gas proved remarkably constant throughout the 
experiments, which were made in August and 
September; but the exact compositions of the 
heavy hydrocarbons can hardly be determined. 
In order to minimise the radiation losses in the 
chamber, the inside of the cylinder had been 








Sapies welenniticoys 0 Ts Swen cE lalla 


aa 

















< oo aston ella 


Treen Bindi ee 








Aue. 3, 1906.] 








ENGINEERING. 





143 





enamelled. The emissivity of the hot gases is an 
uncertain factor, however, and little reliability is 
claimed for the estimate of the total heat losses, 
which apparently amounted to 30 per cent. for 
mixtures containing up to 8 per cent. of gas. For 
the deduction of the average specific heat of the 
gases—always understood at constant volume—the 
maximum pressure and the heat loss are most 
important. Mr. Hiiusser based his calculations 
on the formule of Mallard and Le Chatelier, 
and allows afterwards for dissociation. The dis- 
sociation of carbon dioxide, he concludes, is un- 
important. He shows that the dissociation of 
water vapour, however, which question he dis- 
cusses at length, might have considerable in- 
fluence, especially at temperatures above 2000 deg. 
Cent. absolute. His estimate of the dissocia- 
tion of water vapour is based, on the electro- 
motive force of the hydro-oxygen couple, for which 
he accepts Bose’s value of 1.139 volts. It is clear, 
however, from the investigations of Nernst and 
of Haber, published after Hausser’s researches, that 
the electromotive force is greater and nearer 1.23 
volts. There is still another endothermic reaction 
to be taken into consideration, namely, the oxida- 
tion of the nitrogen at high temperatures. Mr. 
Hiusser studied this reaction in an explosion 
chamber of twice the size of the vessel he had been 
using for his chief investigations; and this side 
issue afforded an interesting confirmation of the 
explosive pressures observed in the other series of 
experiments. We have recently dealt with this 
question of oxidation (see ENGINEERING, page 89 
of our last volume) ; it is unimportant for the case 
under consideration. 

In drawing his final conclusions regarding the 
mean specific heat at constant volume, Mr. Hiusser 
rejects the experiments of Group I. altogether, 
and confines himself to the mixtures containing 
more than 11 per cent. of gas. We reproduce part 
of his table of results :— 
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Group II.—Initial Pressure, 27.024 lb. per Square Inch 
Absolute. 
Initial Temperature, 291 Deg. Cent. Absolute. 


11 125.16 1390 0.103 89 0.403 
12 135.83 | 1615 0.070 | 62 0.408 
13 | 145.79 | 1630 44 0.414 
14 154.68 1785 | 0.037 3-3 0.423 
15 | 161.79 1825 | 0, i 26 0.432 
Group IIl.—Jnitial Pressure, 39.8 lb. per Square Inch 
Absolute. 


Initial Temperature, 292 Deg. Cent. Absolute. 





11 | 206.93 | 1560 | 0.005 | 64 | 0.357 
12 | 226.0 1700 | 0.06 | 45 | 0.362 | 
13 | 24179 | 1840 | 0.045 | 31 | 0.366 | 
14 | 95424 | 190 | 0.037 | 25 | 0.378 
15 264.91 | 2020 | O01 | 21 | 0.886 


Group I1V.—Jnitial Pressure, 50.49 lb. per Square Inch 


Absolute. 
Initial Temperature, 294 Deg. Cent. Absolute. 
il 268.4 1620 0.005 | 65.3 0.346 0.238 
12 | 293.3 1770 0.062 | 34 0 350 0.248 
13 314.7 199 ~=—,s«0.045 2.6 0.353 0.258 
14 336.0 2030 0.033 | 1.9 0.356 | 0.267 
15 3538 8 2140 0.026 15 | 0363 | 0.279 
Group V.—Initial Pressure, 62.58 1b. per Square Inch 
Absolute. 
Initial Temperature, 292 Deg. Cent. Absolute. 
ll 336.0 1620 0.105 4.7 | 0.340 
12 359.1 1760 0.080 3.7 


0.313 | 


The values of Mallard and Le Chatelier have 
only been added for the more distinctly comparable 
cases. They are, throughout, considerably smaller 
than those of Hiiusser. Mr. Hiiusser points out 
that an explanation cannot be found in the possi- 
hility of his having under-estimated the heat values 
which were greater in the experiments of the 
French engineers. It appears rather that Mallard 
and Le Chatelier have arrived at too small values 
for the mean specific heats. As regards the in- 
crease of the specific heat with rising temperature, 
the investigators agree fairly closely.. The fall in 
the specific heat, as the pressure increases, may be 
due to dissociation. To a certain extent, therefore, 
pressure and temperature may be said to have 
opposite influences on the mean specific heat ; but 








the relations are not simple, and cannot be ex- 
pected to be so. Ata very low ems. Linde 
and Lussana have, indeed, observed that the mean 
specific heat of gases increases with increased pres- 
sure. Hiiusser argues that when the gases are at 
low temperatures, near their condensation points, 
any addition of heat energy would be spent rather 
in overcoming the molecular attraction than in 
loosening the union between the atoms. At high 
temperatures, on the other side, an addition of 
heat would resylt in a further dissociation of the 
molecules into atoms. In the first case, an in- 
crease of pressure, leading to an increase of density, 
should make the specific heat greater ; in the second 
case, an increase of pressure leading to a diminu- 
tion of dissociation should cause a diminution of 
the specific heat. Whether or not those arguments 
will accepted, the conclusions which we have 
pointed out will be of interest to engineers. 





SAFETY APPLIANCES IN COTTON 
MILLS. 


By J. H. Crasrree. 


CaRDING- ENGINES. 

Amone the complex forms of machinery which 
complete the furnishing of an up-to-date cotton 
mill, none are more important than the carding- 
engine (Figs. 1 and 2, page 144), and none are more 
dangerous to life and limb when unprotected with 
secure fencing arrangements. 

This particular machine follows in proper mecha- 
nical order the machinery in use in the blowing or 
scutching-room, where the cotton is opened, broken 
up, and arranged in rolls or ‘‘ laps ” 37 in. to 50 in. 
wide. The blowing-room processes rid the raw 
material of much of its dirt, sticks, and motes. 
The carding-engine goes a step further in the 
cleansing operations, and denudes the cotton of 
any remaining motes, of short fibres, and of ‘‘ nep” 
or knotted fibres ; it also combs or cards the cotton, 
and allows its fibres to be drawn off in the first 
yarn-like form as sliver, with some approach to 
ordinary parallelism. 

The necessity for the ‘‘card” has been recog- 
nised throughout the history of cotton-spinning. 
Our forefathers used a hand-card 200 years ago, 
wherewith to rid the cotton fibre of useless dirt 
and sticks, and to arrange the fibres in the same 
direction for twisting. Lewis Paul, in 1748, gave 
a considerable impetus to carding by his invention 
of the carding-cylinder and its needle-sticks ; but 
this was also operated by hand only: It took twenty 
more years to connect a practicable carding cylinder 
with mechanical power by means of the water- 
wheel ; and then the chapter of serious accidents 
began. The engine of this period (Fig. 3) was a 
somewhat crude form of contrivance, but was far 
ahead, in point of utility, of all its predecessors. 
It had a cylinder made of wood, about 42 in. in 
diameter and 40 in. wide. This was covered longi- 
tudinally—parallel with the axis of the cylinder— 
with card-wire in the form of leather brushes laid 
on the cylinder, closetogether. In 1774 an endless 
card-brush was invented by Highs and Wood, of 
Blackburn, and laid spirally round the cylinder. 
The doffing-cylinder was similarly provided, and 
these being largely exposed along with the toothed 
driving-wheels, accidents to women and girls were 
frequent and severe. 

hen the type of carding - engine known as 
‘* roller and clearer” became fairly developed, the 
taker-in, clearer-rollers, and the doffer-cylinder 
were much better protected. This type still retains 
much of its old fencing arrangement, but is gradually 
disappearing from our present-day factories. 

The type of to-day, which stands out par ex- 
cellence above all others, is known as the ‘‘ revolv- 
ing flat ;” it is vastly superior to earlier forms, does 
its work more efficiently, operates with greater 
rapidity, and per se multiplies the factor of danger. 
Hence the need of fencing securely the ‘‘ flat” 
carding-engine is greater than with all preceding 


types. 

Eet us now refer to parts, the fencing of which 
is necessary. 

The Taker-In (Fig. 4).—The cylinder to which 
this term is applied is equal in width to that of the 
main cylinder of the machine, and has a diameter 
of about 9 in. Its curvilinear surface is covered 
with small triangles of steel so set edgewise as to 
comb and divide the cotton fibres when they are 
delivered to it by the small fluted feed-roller which 
helps to move the ‘‘lap” along the feed plate. 





The taker-in, with such finely-cut teeth revolving 
400 times per minute, has always been a prolific 
source of danger where covers—metal or wood— 
have been neglected or abused. 

In the more modern machines a complete cover 
of steel plate is placed over the upper surface 
(Fig. 5), while the under part is hemmed in by 
other elements of the machine itself, making con- 
tact with the taker-in teeth almost impossible. 
But some workmen, too often indifferent to danger, 
run the risk of lifting the cover for the mere pur- 
pose of eliminating a piece of knotty material which 
may have become wedged between the taker-in and 
the main cylinder, or between the feed-roller and 
the taker-in. This is always a risky proceeding, 
and many workmen, and women too, have done it 
*fonce too often,” losing thereby a finger or part 
of the hand. Quite recently an instance came to 
my notice where a woman lost two fingers by this 
inadvertence. To make provision against such an 
occurrence the sides of the cover are drilled 
and screwed down to the frame of the machine 
(Fig. 5). There is then no immediate incentive 
to lift the cover ; a spanner will have to be obtained 
and the cover deliberately unscrewed before it can 
be lifted ; while this is being done, if the driving- 
strap has been moved on to the loose pulley, the 
taker-in will have come toa standstill. All taker- 
in covers should, without exception, be thus firmly 
fixed to the machine-frame. 

The Main Cylinder.—From the taker-in we get 
in immediate contact with the main cylinder of 
the machine. This is generally about 50 in. in 
diameter, and is pontoon with card-clothing—i.e., 
with strips of thick cloth 14 in. in width, and 
interwoven with card-wires which protrude from 
the cloth about $ in. (Fig. 7). The card-strips 
are wound round and round the cylinder in spiral 
fashion ; and the wire-tips or ‘‘ teeth,” being bent 
in the cloth, incline at about 15 deg. to the radial 
line of the cylinder. Further, the sharp edge of 
the wire-tooth (Fig. 6) is turned in the same direc- 
tion as the inclination of the wire, the outer edge 
being comparatively smooth and bevelled. 

As this main cylinder weighs 10 cwt. to 12 ewt., 
and has a surface velocity of 45 ft. per second, it 
will be evident that if a hand once gets in the grip 
of the angular wire-teeth, there can be little hope 
of safety. Machinists have recognised this fact, 
and placed over the unused surface of the cylinder 
large steel-plate guards, which effectively protect 
the workers. 

But at the back of the cylinder—the doffer side 
—it is necessary to uncover a portion of the surface 
about 12 in. deep, and as wide as the cylinder 
itself—for the purpose of stripping, or cleaning 
the card-teeth of short fibres and ‘‘ neps,” and also 
for the purpose of grinding, or sharpening, the teeth 
of the card-wire. 

The stripping process takes place three or four 
times during the day, and grinding once or twice 
weekly. Let us look at this particular item more 
closely. 

The Stripping-Space (Fig. 8).—It is in this space 
that so many deplorable accidents have occurred. 
The process of stripping is simple enough in itself. 
A cylindrical brush (Fig. 9) is placed in contact 
with the card-wire ; while the rotation of the main 
cylinder is reduced, the brush is rotated at con- 
siderable speed, and takes from the card-wires their 
aggregation of short fibres, fly, motes, and nep. 
To obtain this simple form of contact, a door is 
usually hinged to the back cover-guard of the cy- 
linder by a couple of riveted hinges. In the earlier 
patterns of carding-engines the hinges are on 
the lower side of the door, so that when opened 
the door merely falls on the doffer-cover, leaving 
the stripping-space entirely unprotected. In later 
patterns the door is hinged at the top, and, when 
opened, is held up by a latch fixed on the machine- 
frame ; this form of door, therefore, projects from 
the machine, and is more easily detected when 
open (Fig. 8). 

Where the door is hinged at the bottom, the 
most serious accidents have taken place. Those 
within my knowledge involved the loss of one life, 
four arms, and nine hands—all from workmen of 
experience, nearly all these being heads of families. 
The accident here indicated usually happens quite 
momentarily, unexpectedly, and the victim when 
once gripped by the card-wire, has no possible 
chance of escape. Stripping is carried on by two 
men, one holding each end of the cylinder brush 
to put it in position; one of these men, or an 
assistant, generally closes the door after stripping, 





ENGINEERING. 


[Auc. 3, 1906. 








SAFETY APPLIANCES 





Fia. 2. 








Fra. 3. 


but occasionally it happens that an operator forgets 
to close a door, and the stripping-space on the main 
cylinder remains uncovered. It is well known to 
all card-room workmen that after the stripping pro- 
cess, a curtain of cotton formed from the comb 
immediately above it begins to develop, and hangs 
in front of the stripping-space, completely hiding 
from view the uncovered area of the main cylinder. 
which is still revolving at a rapid rate. As this 
curtain develops, it accumulates on the doffer. 
cover, and on the flat-lying door, concealing both 
the space and the door, and should be removed as 
soon as convenient. The unwary stripper comes 
along to remove the curtain cotton, not knowing 
the door is open ; his hand is at once gripped by a 
hundred card wires on their sharpest edges; the 
wires indent the skin and the hand is drawn down 
between the main cylinder and its permanent 
cover. 

The hand is denuded of skin and flesh, the bones 
and tendons remaining intact. The card-wires on 
the cylinder are flattened and made useless over a 
space the width of the hand, and here re-clothing 
hecomes necessary before the machine can be re- 
started. 

Protective Appliances —Where the cylinder-door 
is hinged on its upper side there is least likelihood 
of an accident occurring ; since, when the curtain 
of cotton forms, it falls on the uplifted door and 
does not hide the exposed part of the cylinder. 
But where the door is hinged on the lower side, 
appliances have heen invented by machine-makers 


and overluokers with the view to closing the door | with a carefully-adjusted balance the door is made | Captain Hunt, who at first occupied the chair, pro- 
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automatically at the moment the stripping-brush is 
lifted from the main cylinder. In Fig. 9 we have 
such a protective appliance. When the cylinder is 
doing its ordinary work, the door is kept closed by 
strong springs and metallic fingers pressing on its 
outer surface. For the purpose of applying the 
stripping-brush the door is turned back by its own 
handle and the brush is placed in position. The 
arc rest at each end of the door prevents any 
friction between the door and the brush. When | 
the stripping is completed, the brush is lifted and | 
the door closes immediately of its own accord. 
Other modifications of this self closing principle 
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| have been adopted. In some instances balance- | 
weights have been attached to the doors, thus | 
obviating the use of springs and metallic fingers ; | 
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to close effectively and with a minimum force of 
impact. In other machines the springs and fingers 
have been preferred, but small rollers or pulleys 
have been added to the fingers and placed in con- 
tact with the doors. 

A plan which machine-makers have largely 
adopted of late is shown in Figs. 1l and 12. The 
door rests on long arms (Fig. 11) fixed by brackets A 
to the outer side of the doffer-cylinder cover ; one 
of these arms is connected by a series of levers 
with the inner surface of the side shaft, which 
effects the motion of the dangerous parts. When 
this shaft is drawn out of gear, the door may be 
opened (Fig. 11), and the stripping-brush applied. 
After stripping, the side shaft cannot be put in 
gear until the door is closed (Fig. 12). This 
arrangement has also a useful advantage in the 
fact that as the door, when open, falls well over 
the doffer-cover and has polished arms, it is easily 
seen by the workmen, and is not concealed by any 
accumulation of loose cotton. 








THE IRON AND STEEL INSTITUTE 
AND THE AMERICAN INSTITUTE 
OF MINING ENGINEERS. 

(Concluded from page 116.) 

In our last issue we gave an account of the first 
two days of the above meeting, and we now continue 
our report. 

On members assembling on the morning of 
Thursday, July 26, the third day of the meeting, 
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posed that Mr. Hadfield should preside, as it was a 
joint meeting of the two societies. Mr. Hadfield 
accordingly took the chair. 


Tue Ror Puppiine Process. 


The first paper taken was by Mr. James P. Roe. 
of Pottstown, Pennsylvania, and was entitled, 
‘‘The Development of the Roe Puddling Process.” 
We shall publish a full description of Mr. Roe’s 
furnace, together with illustrations, at a future 
date. The author commenced by pointing out that 
the puddling furnace was a direct descendant of that 
built by Joseph Hall about 1830, and practically no 
change had been made in its design or mode of 
operation. Particulars of points to be observed in 
ordinary puddling and the method of procedure, 
were given by the author. Reference was made to 
efforts to carry out puddling by a mechanical rabble. 
Revolving furnaces were referred to, and tilting or 
rocking furnaces were mentioned. The author, in 
perfecting his system, proceeded on the lines that 
mechanical means should be associated with large 
units, and the use of metal direct from the blast 
furnace ; that was to say, the same broad means 
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that had made possible the low cost in modern pro- trunnions into the furnace, and out of the stacks at 
duction of steel should be utilised as far as pos- |eachend. The trough, forming the bottom, was origi- 
sible. He considered that agitation should be | nally made of steel plates, and was double, water 
secured by the metal simply flowing by gravitation | passing through it to preserve the covering. After- 
in an inclined trough ; but it was found that the| wards pipes were used through which water circu- 
length of troughing required—about 2000 ft.—| lated. Particulars of the lining of the trough were 
would be too great. He therefore devised a trough given, and the conditions met with in working were 
of considerable length, down which a bath could | detailed in the paper. With this apparatus it was 
flow, first in one direction and then in the other. | proved conclusively that iron could be puddled by 
This would possess all the advantages of the long, | causing a mixed bath of molten metal and slag to 
fixed trough, together with the additional one of a/| flow backwards and forwards in the heated trough ; 
sudden arrest at each end, thus greatly increasing | and that the puddled iron could be massed into » 
thoroughness of mixture. This arrangement would | compact ball. The inventor considered that it was 
also utilise the retardation of the lower stratum of | desirable to work with large units, the mass being 
iron by friction on the bottom, producing the | maintained in its integrity up to the point equiva- 
effect of waves running up a beach. It was/lent to the slab or billet in steel-making practice. 
first determined to make the trough 50 ft. long,|The puddling-machine, therefore, would produce 
but subsequently, 20 ft. was the length adopted. a ball which would approximate to the weight of a 
The original machine consisted of two girders, | steel ingot. This ball would have to be squeezed 
which formed the sub-structure upon which all of | in one mass, rolled on a blooming-mill, and cut to 
the moving parts rested. They were suspended | length in slabs or billets. When this was accom- 
from the middle of the trough by two hollow trun- | plished, the author considered the low cost of the 
nions placed Y gee each other. The flames| modern steel plant should be attainable. 
from two coal-fire chambers passed through the} Ina second furnace, which the author made, the 
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trough had beneath it two semi-circular racks into | 
which there were geared pinions suitably operated by 
power for tilting the bath, upon the principle already 
mentioned. Four stacks were placed so as to pro- 
duce an even distribution of the flame. The door, 
forming the whole of one end of the trough, was 
operated by means of an hydraulic cylinder placed 
horizontally under the furnaces. When closed the 
door was firmly locked by means of wedges actuated 
by two small hydraulic cylinders. The sill and 
lintel of the door were water-cooled in order to 
chill the molten cinder, and thus to seal the joint 
and prevent the egress of iron. The hollow trun- 
nions, through which the flame or gas passed, 
carried the whole — of the machine, and 
were supported on roller bearings, -the machine 
itself being so balanced that it had a slight ten- 
dency to return to the horizontal position. The 
author adopted oil as the fuel for the new 
machine instead of coal, principally because it was 
cheaply installed and lent itself well for experi- 
mental purposes. The use of gas was also perfectly 
practicable. The molten iron and cinder were 
brought to the machine in ladles. There were 
seven observation holes provided, through one of 
which the oxidising agents were charged. There 
was also a tapping-hole at the rear end, which was 
used for ‘‘bleeding,” if desired. ‘The trough 
bottom was at first made of pipes touching each 
other on the bottom and up the sides for 7 in. 
Above that height the bottom and lower parts of 
the side were covered with rolled sections bonded 
by tar, and the spaces between were filled with 
T-shaped brickwork. The machine was intended 
to move through an arc of 140 deg., so that the 
4000-lb. ball would strike the ends with consider- 
able violence, the bricks and everything else had 
therefore to be secured to meet these conditions. 
The design of squeezer, working in conjunction 
with the puddling machine, was also described in 
the paper. 

One of the important features in the process was 
the abandonment of fettling and the charging of 
cinder and oxidising agents. An auxiliary furnace 
for melting the cinder was therefore a necessary 
addition to the plant. The working bottom was 
made by covering the pipes with broken pieces of 
tapped cinder, a special pile being placed in the 
middle for the purpose of meeting and flowing over 
the rest of the bottom. The cinder was fused into 
a mass about 24 in. thick. It was found necessary, 
however, to use some more durable material for 
the bottom, and magnesite was introduced as a 
foundation for the’cinder. Magnesia brick, backed 
with fire brick, were used in the ends and in the 
side walls up to the cinder line. The insufficient 
protection afforded to the brick lining by the cool- 
ing pipes led to another arrangement. It consisted 
of double channels placed so as to make, 
in effect, a pipe of rectangular section. This 
arrangement proved effective. Changes were made 
in the shape of the bottom; but these were not 
described,,as patents had not been secured. The 
most important feature in the process was the pro- 
duction and maintenance of the proper cinder. As 
there was no fettling to act as an automatic regu- 
lator, the proper composition had to be effected and 
maintained by direct addition. The cinder, which 
was charged just before the melted iron, consisted 
generally of remelted puddle tap-cinder ; although 
iron ore, or any other oxide of about the sam 
composition, would act equally well. ‘ 

The oxidation of the meta!loids was brought about 
by the addition of roll scale, or any other similarly 
pure oxide of iron. The proper composition and 
condition of the cinder was also controlled by the 
regulation of the flame as in the ordinary process. 
The dephosphorisation was chiefly determined by 
the amount of slag present in the cinder. The 
amount of phosphorus in the finished iron could be 
controlled very closely, and the thorough elimina- 
tion of sulphur was also completely\established, but 
it was not settled that it coula be controlled as 
easily and completely as phosphorus. In one set 
of experiments metal was taken direct from the 
blast-furnace, regardless of what was being pro- 
duced, and the machine handled, with equal facility, 
metal ranging from forge to foundry pig. The iron 
made was all good, except a few heats in which 
experiments were made with the cinder. 

Lo test the process commercially it was necessary 
to produce blooms of sufficient weight to be com- 
parable with the steel ingot—that is to say, from 
3000 Ib. to 4000 lb. The experiments had demon- 


entire technical and commercial practicability of the 

rocess, and also settled other matters of detail. 

y proper manipulation of the oscillations all the 
iron was uniformly finished, no raw iron being pre- 
sent. A gain in weight of about 4per cent. for the 
squeezed bloom over the pig iron charged was ob- 
tained. The average time of working a heat was 
59 minutes, but it was evident that this time could 
be reduced. It was shown that with a capacity of 
24 tons per heat the machine would give over 
3U tons of blooms per turn of 12 hours. Each 
machine would require the service of a puddler and 
two helpers.. The iron was found to be more tho- 
roughly worked than in the ordinary puddling pro- 
cess, and the metalloids could be more completely 
eliminated, thus permitting of starting with inferior 
pig. The maxima of the various elements operated 
upon at different times were :— 


Per Cent. 
Silicon ... oe ~ ons sts An 3.5 
Phosphorus... Sa am A ae 3.0 
Sulphur... age ie sofa eP od 0.35 
Manganese... ana se 2.5 


With this analysis good material was obtained, 
the heats with high silicon not being appreciably 
longer than the normal, nor were those with high 
sulphur shorter. “It was also shown that the iron 
made on this process could carry a higher percen- 
tage of carbon than could that produced in small 
units which required to be subsequently welded 
together. The dimensions of the bloom as it came 
from the squeezer were 12 in. by 24 in. by 54 in. 
There was no danger of segregation or physical im- 
perfection such as piping, and iron of considerably 
greater tensile strenght longitudinally could be ob- 
tained than was possible with the ordinary process. 

. The discussion on this paper was opened by Dr. 
Raymond, who said that the invention described 
by the author was believed in America to denote a 
remarkable reversion—that was, a revival of the 
puddling furnace and of the use of iron. As bearing 
on this point, he would mention that, at the depart- 
ment of agriculture in the United States, letters 
were constantly received from farmers saying that 
wire fences of the present day would not stand like 
those of former times. This was due to the fact 
that wire was made from steel, which was more 
liable to pitting than iron. In roofing the same 
defect was found in the present day, because sheets 
were now made of steel, whereas formerly they were 
all of iron. The damage, it was thought, might be 
traced to irregular segregation of manganese in 
steel, used during manufacture. At any rate the 
opinion was prevalent that steel was not so good as 
iron. He thought that steel-makers must admit 
that as long as manganese was put into steel, pitting 
must be expected. He had been told that morning, 
in conversation with Mr. Brough, that the latter 
had recently seen in Italy two Danks furnaces run- 
ning successfully in steel works, and giving results 
satisfactory to the proprietors. The value of Mr. 
Roe’s apparatus was that it eliminated labour to a 
large extent, and he thought it would be a great 
thing if any material could be made in a wholesale 
manner equal to that which was produced in 
smaller quantities. 

Mr. George Ainsworth said he was glad to hail 
Mr. Roe as au offshoot from the works with which 
he (Mr. Ainsworth) was at present connected, and 
would compliment the author on the excellence of 


his paper. 

Mr. A. Sahlin said that he had seen the process 
described by the author, who was an old friend of 
his. When he heard he was working on a puddling 
invention, his first feeling was one of regret, for it 
was firmly in his mind that steel had been substi- 
tuted for wrought iron. Later he went to the works 
where the invention was being tried, and spent a 
day there. What he saw convinced him that he 
had witnessed the resurrection of an industry 
thought to be all but defunct. He saw 36 cwt. of 
pig iron turned into molten iron in one ingot, 
weighing more than the original charge ; it was a 
solid homogeneous slab of wrought iron. What he 
saw strengthened in his mind the conviction that 
the great inventions bearing on the manufacture 
of iron and steel originated in the brains of English- 
men. He had carefully examined the machine, 
and found it to bea good engineering job. Very 
little power was needed for working it, and a very 
small amount of labour. No doubt the reasons 
Mr. Roe had given for early disappointments were 
correct, but the speaker thought that a good deal 
was to be attributed to a lower grade of pig 





strated in a general way, the paper stated, the 





being given to puddlers than to steel-makers. The 








maker of wrought iron had to buy cheaply, Lut 
now that excessive labour was obviated by Mr. 
Roe’s invention, and a homogeneous material was 
obtained, he felt sure that the market for wrought 
iron would widen. 

Mr. Cooke said that puddlers were a very trouble- 
some class of men to deal with, and that gave an 
additional value to the furnace described by Mr. 
Roe. The first results had not been satisfactory, 
but by perseverance the difficulties had been over- 
come. ‘The introduction of this method of puddling 
was a matter of importance, as it gave an outlet 
for pig not suitable for other classes of manufac- 
ture, and there would be an increased demand for 
the wrought iron, as it would stand corrosion. In 
his works there was an iron roof that had been 
erected in 1880, and it was still in good preservation. 
That, of course, was before steel was used for cor. 
rugated sheets. There was, close by, also another 
roof, erected four years ago, which was full of holes. 

Mr. Joseph Hartshorne of Pottstown, Penn., 
said that he had had experience of the process, 
and would wish to endorse what had been said by 
previous speakers, and also what was contained in 
the paper. He had seen the working of the appa- 
ratus from the first, and could bear testimony to 
the fact that the process was practical, and a tech- 
nical success, and if it were pursued on a sufliciently 
large scale it would undoubtedly be also a com- 
mercial success. 

Mr. Kershaw, as an old puddler, was glad to 
know that such a machine as that described had 
come into existence. He would ask if high silicon 
iron was treated in the same manner as that lower 
in silicon, because the former would be more severe 
on the puddling and deteriorate the quality. He 
would like to know also how the process compared 
with the ordinary methods in the consumption of 
fuel. No doubt Mr. Roe’s apparatus would require 
less. In regard to the production of large lumps, 
he would point out that that was not always an 
advantage, as smaller pieces were frequently 
required, and he would like to know that these 
large lumps could be converted into smaller pieces 
without great extra cost. 

Mr. Paul said that if the paper by Mr. A. S. 
Thomas (‘‘The Influence of Silicon and Graphite 
on the Open-Hearth Process’’) had been read some 
light would have been thrown on the question of 
the elimination of silicon at low temperature, a 
matter to which reference had been made. He 
was of opinion that the great thing in this process 
was to control the silicon successfully, and he be- 
lieved that the principle of the regenerative 
system might be applied to Mr. Roe’s machine. 
It would also be possible to regulate temperatures 
with greater advantage from a gas-fired furnace. 
Had the Danks furnace been worked with gas as a 
regenerative furnace, it would have been seen 
working to-day. In regard to what had been said 
about corrosion of steel, he would ask whether this 
was due to manganese per se. Experiments he 
made years ago convinced him that corrosion was 
due to galvanic action, and any metalloids which 
accelerated that action induced rusting. The im- 
portance of the boiling stage in the puddling pro- 
cess was great, It would appeal to steelmakers 
that this stage being carried out in the way de- 
scribed would be more economical than by mecha- 
nical means. 

Mr. E. P. Martin said that he had in early days 
assisted Mr. Menelaus in his first attempts at 
rotary puddling. The chief thing they had to 
observe in those days was the composition of the 
bottom. Mr. Roe by his arrangement had solved 
this difficulty. 

Professor Bauerman said that the paper to which 
the meeting had listened was very interesting, and 
of a class seldom heard, as the inventor had taken 
numbers of people into his confidence, and told 
everything, not only about his successes, but also 
about his failures. He would say that the rotary 
furnace was not entirely dead, as he had seen one 
three months ago working in Italy. It was a modi- 
fication of the original Danks furnace that had been 
introduced at Creusdt, in order to overcome the 
defects of the original machine. The Danks furnace, 
as brought out, was too weak, and gave too large a 
ball. The Creusét furnace had a water-jacket and 
a bridge in the middle, so as to divide the ball. The 
author had proposed a bloom not only the size of 
the original produced in the Danks furnace, but one 
of double the weight, and Professor Bauerman ques- 
tioned the desirability of this feature, as he con- 
sidered a smaller mass would give a better result. 
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Professor Thomas Turner wished to support 
what Professor Bauerman had just said as to the 
size of the ball. It was not clear whether the fibre 
or texture of the iron could be obtained with large 
masses ; and where blooms of the size mentioned 
were required, he thought it better to melt the 
material and cast it rather thantreat it mechanically. 
The author, however, had got over a great many 
difficulties in a very skilful way. 

Mr. B. Talbot had also seen the apparatus at 
work, and congratulated the author on his success. 
He thought the greatest difficulty that would be 
experienced would be to get suitable iron. In the 
United States better iron was made than in Eng- 
land ; but even there to get success with this pro- 
cess a regular product must be secured. For this 
reason the mixer was desirable. 

Mr. Hadfield, in bringing the discussion to a 
close, said that the author would reply by cor- 
respondence. 


Rotiine Iron anp STEEL. 


A paper by Mr. James E. York, of New York 
City, entitled, ‘‘ Improvements in Rolling Iron and 
Steel,” was next presented by the author. This 
paper we shall print in full at a future date. It 
consists chiefly of a description of the York 
Universal Rolling Mill used for sections with wide 
flanges and thin webs, or for the usual sections if 
desired. The mill, as described, consists of a 
pair of horizontal rolls positively driven, and a pair 
of vertical rolls run by the friction of contact 
against the bar. A line through the axis of the 
vertical rolls intersects the centre of the hori- 
zontal rolls. The horizontal rolls work upon the 
sides of the web, and shape the inner contour of 
the beam, while the vertical rolls shape the outer 
flange surfaces. Both horizontal and vertical rolls 
are connected by a screw device, so that the 
movements of all the rolls are simultaneous, an 
arrangement which secures the proper relative 
reduction between the flange and the web. Illus- 
trations showing the rolling of an 18-in. beam with 
6-in. flanges are given in the paper. The slab or 
ingot for making this section is 29.5 in. wide and 
6.25 in. thick. These dimensions give a reduction 
on each flange of 5Zin., at the same time producing 
a beam 18 in. by # in., having the usual taper of 
the flanges. [Illustrations are also given in the 
paper showing the method of re-rolling a girder rail 
by the universal mill, and special sections rolled 
by a transverse mill were shown at the meeting, 
and were illustrated in the paper. The method of 
rolling tapered sections, wide or narrow, by the 
transverse mill is also described and illustrated. 





The discussion on this paper largely turned on 
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the originality of the invention. Captain Hunt said | papers not read on the list of the American Insti- 


that years ago Mr. York had built a mill in America 
for structural shapes, his idea being, to produce 
a beam to be used in place of built-up beams, 
and the mill was to be of the universal type, so as 
to produce various sizes and sections without change 
of rolls. The speaker had been called upon to 
report on this mill, and had done so favourably, a 
circumstance which had led some of his colleagues 
to think that he was not very sound in his opinions. 
Later, however, Mr. John Fritz took the matter 
up, and he (the speaker) was then quite contented 
to stand on his opinion supported by such an 
authority. The difficulty, then, was to get archi- 
tects to accept sections. Referring to what was 
known as the ‘‘Grey” mill, this was actually a 
** York” mill, but Mr. York had lost control of the 
financial part of the business, and the name was 
therefore changed. 

Mr. K. Kerlen, of Diisseldorf, considered it 
would have been better if the paper had been 
divided into two parts, in the first of which the 
girder rolling-mill wight have been dealt with, the 
transverse mill being kept to itself. The speaker 
described at some length the nature of the strains 
set up in rolling girders, and stated how a fatal 
accident had occurred through the releasing of strains 
in a girder, when it was being used during the con- 
struction of a building. 

After a few words from Mr. James Riley and 
Mr. Colby, the President called on the author for 
his reply. 

Mr. York, in replying to the discussion, gave an 
interesting account of the progress of his inven- 
tion, and the difficulties he met with in bringing it 
to completion. 


ConcLupiInc Proceepines. 
The remainder of the papers on the list for the 
Tron and Steel Institute were as follows : — 
‘** Machine-Moulding Practice,” by P. Bonvillain, 


of Paris; ‘‘ Tempering and Cutting Tests of High- | 


Speed Tool Steels,” by Dr. H. C. H. Carpenter, of 
the National Physical Laboratory ; ‘‘The Nodu- 


|tute of Mining Engineers were as follow :— 
| ** Methods of Mining, Hauling, and Screening Coal 
at the Mines of the Aldrich Mining Company at 
| Brilliant, Alabama,” by T. H. Aldrich, jun., Bir- 
|mingham, Alabama; ‘‘A Simple Distributor for 
| Blast-Furnace Charges,” by David Baker, Phila- 
|delphia, Penn. ; ‘‘ Heat Treatment of Steels con- 
taining 0.50 per cent. and 0.80 per cent. of 
Carbon,” by ©. E. Corson Latrobe, Pennsylvania ; 
| ** Internal Stresses and Strains in Iron and Steel,” 
|by Henry D. Hibbard, of New York; ‘ Piping 
and Segregation in Steel Ingots,” by H..M. Howe, 
of New York; ‘The Effect of Low Temperature 
on the Recovery of Steel from Overstrain,” by 
E. J. McCaustland, of Ithaca, New York; ‘‘A New 
Colorimeter for the Determination of Carbon in 
Steel,” by Charles H. White, of Cambridge, Mass. 

The sitting was brought to a conclusion by Mr. 
Hadfield proposing votes of thanks to the Institu- 
tion of Civil Engineers and to the various corpora- 
tions who had entertained members during the 
progress of the meeting. 

Captain Hunt, inseconding the resolution, thanked 
the President and members of the Iron and Steel 
Institute for the kindness that had been shown to 
the members of his Society during their stay in 
England. They had had a most delightful time, 
and looked forward to still further enjoyment. 

Mr. Hadfield made reference to the enormous 
amount of work done by the Secretary to the Iron 
and Steel Institute, Mr. Brough ; he had conducted 
the whole business in the most successful manner, 
and without him it would have been impossible to 
have made the Congress what it had been. Mr. 
Hadfield next proposed the vote of thanks. 

In the afternoon a party of the American visitors 
}and members of the Iron and Steel Institute in- 
| spected the works of Messrs. Fraser and Chalmers, 
| Limited, at Erith, while another party was shown 
‘over the works of the Associated Portland Cement 
Manufacturers, Limited, at Northfleet, Kent. 
| Two other parties found attractions nearer at hand, 
one of them going to the Chelsea Power Station 





lising and Desulphurisation of Fine Iron Ores,” by | and the other to the Hall of the Worshipful Com- 


A. Ladd Colby, of New York ; ‘“‘ On the Kjelling | 
Electric Steel Furnace,” by E: C. Ibbotson, of | 
Sheffield; ‘‘ Different Modes of Blast Refrigeration 
and their Power Requirements,” by J. E. Johnson, 
jun., of Longale, Virginia, U.S.A.; ‘‘The Crys- 
tallography of Iron,” by F. Osmond, of Paris ; 
‘“‘The Constitution of Iron Carbon Alloys,” by 
Albert Sauveur, of Cambridge, Mass., U.S.A. ; 
‘*The Influence of Silicon and Graphite on the 
Open-Hearth Process,” by Alex. S. Thomas, of 
Cardiff. These papers were all taken as read. The | 





pany of Ironmongers. 

In the evening the members of the Iron and 
Steel Institute and their American guests and 
ladies were entertained at a féte at the Crystal 
Palace by the Chairman and Directors of the 


| Crystal Palace Company. 


RECEPTION BY THE KiNG, AND Excursion 

To WINDSOR. 
At noon on Friday last, July 27, His Majesty 
the King receiyed a deputation from the Iron 
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and Steel Institute, and from the American 
Institute of Mining Engineers, at Buckingham 
Palace. The Iron and Steel Institute was repre- 
sented by Mr. R. A. Hadfield (President), Sir 
James Kitson, M.P. (Past-President), Mr. Victor 
Cavendish, M.P. (Vice-President), Sir Hugh Bell 
(the President-Elect), and Mr. Bennett H. Brough 
(Secretary). The representatives of the American 
Institute were Captain Hunt (President), Dr. Ray- 
mond (Secretary), and Messrs. Dwight, Fackenthal, 
Hartshorne, Kirchhof, Oberlin Smith, and Ward. 
Mr. Hadfield presented the American engineers, 
and asked His Majesty, on behalf of the Iron and 
Steel Institute, to receive the Bessemer gold medal. 
The King graciously accepted the medal. He 
questioned the deputation concerning the meetings 
which had been held, and pes the hope that 
they would lead to good results. There was also a 
special excursion to Windsor, members leaving 

aterloo shortly after 10. The party visited the 
various buildings of the Castle, St. George’s Chapel, 
and the stables. Luncheon was served at the White 
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Hart Hotel. In the afternoon the party visited the 
State apartments at the Castle and the Gardens. 


ANNUAL DINNER. 


In the evening the annual dinner of the Iron and 
Steel Institute was held, by the permission of the 
Court of Common Council, in the Guildhall. Mem- 
bers and guests were received by the President, 
Mr. R, A. Hadfield, in the Art Gallery. Mr. Had- 
field occupied the chair, and among the company— 
which numbered about 600—were the Lord Mayor 
(Sir W. Vaughan Morgan, Chairman of the London 
Reception Committee), Captain Hunt, Lord 
Kelvin, Mr. Haldane, M.P. (Secretary of State for 
War), Lord Allerton, Admiral Sir A. L. Douglas, 
Lord Stanley of Alderley, Mr. Herbert Samuel, 
M.P., Sir James Kitson, Sir Hugh Bell, and Dr. 
Raymond. Mrs. Hadfield entertained the lady 
guests from America. 


Excursion To Dover. 
On Saturday, July 28, a visit was paid to the 
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Dover Harbour Works, by permission of the Ad- 
miralty ; Messrs. Coode, Son, and Matthews, the 
chief engineers ; and Messrs. S. Pearson and Son, 
Limited, the contractors of the works. A special 
train left Charing Cross in the morning, and the 
party were entertained at luncheon by Sir Weet- 
man Pearson, Sir W. Lloyd Wise acting as steward 
on this excursion. We have on more than one occa- 
sion described these important works. The new har- 
bour will, when completed, be the greatest artificial 
harbour in the world. The enterprise consists in 
extending the present Admiralty Pier 2000 ft., and 
the building out of the new arm. There will be 
erected an island breakwater, and the area of water 
enclosed amounts to nearly 700 acres. The opera- 
tions began in 1898, but will not be completed 
before 1908. 


Excursion TO WELLINGBOROUGH. 


An excursion was also made on this Me: to the 
works of Messrs. Thomas Butlin and Co., Limited, 
at Wellingborough. This firm is one of old stand- 
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SHIPPING COAL AT PENARTH DOCK; THE TAFF VALE MOVABLE TIPS. 


CONSTRUCTED BY MESSRS. FIELDING AND PLATT, LIMITED, ENGINEERS, GLOUCESTER. 


(For Desoription, see Page 152.) 

































































MOVEABLE TIP, TAFF VALE RA/LWAY. 
SIDE VIEW. 
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ing, and was the first to smelt Northamptonshire 
iron ores, during the month of February, 1852; a 
sample of the ore first used is still preserved 
in the company’s offices. There is evidence 
that the Romans extracted metal from this ore, 
Roman slags being found in some parts of the 
country. The works were originally situated in the 
town of Wellingborough, but in 1866 they were 
transferred to the present site, which is convenient 
for thé Midland and the London and North-Western 
systems of railway communication, and is within 
64 miles of the metropolis. There are four blast 
furnaces 55 ft. in height, a pair of which produce 
‘00 tons of foundry and forge pig weekly from the 
local ores ; these are carefully smelted and mixed, 
the plant being arranged not so much with the 
idea of producing ne, but rather quality and 
uniformity of product. Recently a foundry has 
been erected, and special attention is directed to 
the production of improved castings direct from the 
blast furnace without the use of a melting cupola ; 
the results are said to have been highly satisfactory. 
Tunnel segments for tube railways, and variousother 
machinable castings are produced to theextent of 100 








to 140 tons weekly. This process is rendered possible 
by the careful and scientific selection of ores suit- 
die to the purpose, the result being similar to 
that obtained by mixing different varieties of pig 
when the ordinary melting cupola is used. It is 
found that there is a ready sale for the slag from 
these furnaces, which is used as road metal in place 
of granite. This is made possible by the uniformity 
and correct chemical composition obtained through 
the careful selection of the ore. The slag is also 
used for the manufacture of artificial flooring and 
decorative work. By mixing with cement metallic 
paving and artificial stone are also made from it. 
Some visits to places of interest were also 
arranged for Saturday, and the American members 
started on Monday last, the 30th ult., for the trip to 
the North to which we have already made reference. 


~~ 
———_ 


THE JUBILEE OF THE ANILINE 
COLOUR INDUSTRY. 
Tue International Celebration of the Jubilee of 


the Ooal-Tar Colour Industry brought together 
many distinguished chemists from different parts 























o 


488Ton Cranes 








of the world at the Royal Institution on Thursday, 
July 26, and many more sent their hearty con- 
gratulations to the inventor of the first coal-tar 
colour, Sir William Henry Perkin. The discovery 
was an epoch-making event, as will be clear to those 
who were once under the impression that the pre- 
paration of a new kind of dye concerned. only 
chemists and gas engineers. We cannot imagine 
what modern chemistry, in theory and practice, 
would be without that discovery of 1856, and it is 
also. difficult to conceive the development of our 
modern technical colleges and universities apart 
from the strides which chemistry, physics, and 
engineering have made during the past fifty years. 
e story of the discovery contains many a 
lesson. Young Perkin first attended a school in 
the City under Thomas Hall, a former pupil of 
August Wilhelm Hofmann, the great chemist, and 
afterwards: joined Hofmann’s Royal School of 
Chemistry in Oxford-street. He became Hofmann’s 
assistant at the age of seventeen, and while thus 
engaged fitted up a little laboratory of his own in 
his father’s house. It was there that he discovered, 
during the Easter vacations of 1856, the dye 
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** mauve,” which proved in quality to be faster than 
orseille for silk-dyeing. The inventor was just 
eighteen, and had only once seen chemical works. 
He patented his invention in August, 1856, under 
number 1984, and encouraged by Messrs. Pullar, 
of Perth, he resolved to manufacture the dye. 
His father, a builder, risked most of his savings 
in the venture, and, joined by his elder brother 
Thomas, Perkin started his modest works at Green- 
ford Green, near Harrow, in 1857. His indomi- 
table pluck was rewarded. In 1873 he gave up the 
works, engaged in research, discovered the cou- 
marins and the Perkin reaction, and devoted 
himself in later years particularly to the study 
of magnetic rotation. It is only a few months ago 
that he described before the Chemical Society a 
novel and ingenious apparatus for this research. 

The first suggestion of an international celebra- 
tion came from Dr. Heinrich Caro, one of the 
directors of the Badische Anilin-und Sodafabrik, 
of Ludwigs-hafen, the inventor of several dyes, and 
also a founder and a past-president of the Verein 
Deutscher Ingenieure. The Chemical Society of 
London, the parent chemical society established in 
1841, arranged the memorial celebration under its 
President, Fosteater Meldola, eminent in colour 
research. Professor A. Green, of the Tinctorial 
department of Leeds University, and Dr. J. C. 
Cain, acted as secretaries. Addresses, honorary 
degrees, and medals were showered on Dr. Perkin 
Jast Thursday. The King conferred the honour of 
knighthood upon him a few days before the festi- 
vities. The German Chemical Society delegated 
Professor Emil Fischer, of Berlin, the leader in 
the domain of organic chemistry, to present him 
with the Hofmann medal. Professor Haller, of 
Paris, brought from the French chemists the 
Lavoisier medal, a token never before bestowed 
upon anyone ; the Société Industrielle de Mulhouse 
sent its ‘‘medaille d’honneur.” The University of 
Heidelberg and the Technical College of Munich 
conferred upon him honorary degrees, and the lead- 
ing learned societies of England and of the Con- 
tinent offered addresses. The address by the Royal 
Society was presented by Lord Kelvin. An inter- 
national Perkin research fund was established, and 
his portrait and bust were unveiled ; the portrait 
will eventually become the property of the nation. 
Few living men have been so honoured as Sir Wil- 
liam Perkin, who was already the possessor of the 
Davy and many other medals. 

To return to the history of the industry, Bale 
was the first town on the Continent to follow the 
British example in 1858, and to the present day 
Bale remains the home of the industry in Switzer- 
Jand. Verguin first made aniline red in Paris in 
1859. The Elberfeld Farbenfabriken took up the 
same branch in 1860, but the development in Ger- 
many was by no means rapid in the earlier years. 
Later, a period of prosperity set in, which even the 
ipdastitel Seneunien of the end of the last century 
scarcely affected. Last year the great German coal- 
tar manufacturers combined to form two groups ; 
the amalgamation results in an exchange of experi- 
ence, & significant departure in the chemical trade. 

It is difficult now to realise what it meant to 
start artificial colour works in the days of young 
Perxin. There were no models or lines to work 
upon. At the present time, the inventor who 
tentatively ventures — new ground need not, 
at any rate, worry about his power ; electricity 
will help him over that difficulty. Then, entirely 
now apparatus had to be designed and made. Coal- 
tar distillation had only been started ten years 
before, and twenty-five years ago, a technical 
utilisation of tar had scarcely been thought of. The 
chief raw material, benzine, discovered by Faraday 
in 1826, was obtainable only with difficulty in large 
quantities, and not of sufficiently pure quality to 
allow of any routine treatment. High grade nitric 
acid, such as that needed for nitrating the ben- 
zine, had not been called for before, and Dr. 
Perkin had to make his own ‘acid. When the 
mauve was ready, the dyers, accustomed so far 
only to vegetable dyes, hac to learn how to 
fix basic colours, and the inexperienced manufac- 
turer had to become their teacher. Thus he spent 
a good deal of his time at Macclesfield, Bradford, 
and in Scotland, learning and teaching silk dyeing 
and calico printing. But success crowned his 
efforts. The cluster of small houses in which 
operations were commenced in 1858, had by 1873 
become a fair-sized factory. In 1873 Dr. Perkin sold 
the Greenford Green Works. Some years later, the 
works again changed hands, and as the drainage 





of the site was difficult, a canal being close to the 
works, and the new proprietors had other works on 
the Thames at Silvertown, the plant was removed 
to that place. Since that time the Greenford Green 
Mauve Works have been deserted. One house, 
however, is being utilised for a process, which, 
although due to a British subject, Mr. Hannay, 
is new to this country. Mr. Hannay distils galena 
(lead sulphide) from Derbyshire in a_ peculiar 
furnace under reduced pressure, and obtains, in 
one operation, a basic sulphate of lead, a substitute 
for white lead. The product is described as non- 
poisonous ; that, of course, is only a question of 
degree, but a point of importance is that the lead 
is never touched during the process, the finished 
product falling directly into sacks. 

If it is to be regretted that the colour industry 
has practically emigrated from England where the 
seed was sown, to the Continent, to a very large 
extent the raw materials of the colours still come 
from England. The chemists of Switzerland, 
France and Germany—to take them in the historical 
order in which they entered into competition— 
did not stumble over the many beautiful discoveries 
upon which the actual aniline industry rests. 
Never, perhaps, has systematic research been 
pushed forward with so much vigour, perseverance, 
and ingenuity, and at so great expense. Never, 
again, has the pursuit of a technical speciality 
benefited mankind so signally and in such manifold 
ways. The scientific problems, and the distinct 
though obscure connection between colour and 
chemical constitution, fascinated the greatest chem- 
ists. Capitalists recognised that the commercial 
results from aniline colours could only be attained 
if they left their chemists free to follow up any 
side issues that promised assistance in the elucida- 
tion of the main problems, quite irrespective of 
direct technical utility. Thus have come into exist- 
ence huge works like the Badische Anilin und 
Soda-fabrik, employing 7000 employés; the Far- 
benfabriken Elberfeld- Leverkusen, with a personnel 
of 6000, and a number of other big firms, all of 
which keep staffs of more than 100, and some even 
of nearly 200 trained chemists. These chemists are 
trained at the universities and technical high 
schools, with which they afterwards remain in 
touch, and those educational institutions can rely 
upon both the direct and indirect support from the 
industries. In this, scientific and technical educa- 
tion is largely indebted to the aniline industry. 
The German aniline works altogether employ more 
than 20,000 people, and the the annual world’s 
output of this industry has been estimated at over 
20,000,000. The medicinal by-products of the colour 
manufacture have long become household articles. 
Such things as the new photographic developers we 
also owe to the coal-tar colour industry. The im- 
pression seems to prevail that the aniline dyes have 
long since ceased to be the chief products of the 
colour works, and that it is the valuable by-products 
that keep the dividends so high. Such a general 
statement would be scarcely correct. Most coal- 
tar colour works remain essentially dye factories, 
anxious to simplify and perfect the manufacture 
and application of their dyes and to find new 
markets for their wares. ar is a raw material 
which may yet furnish us with untold treasures. 
It is scarcely possible that half a century of careful 
study has exhausted the source. Of the final pro- 
ducts the colours are still the most valuable. 

What we have said by no means exhausts the 
important features of the industry. The textile 
and dyeing industries have practically been revo- 
lutionised, and explosive agents have been deve- 
loped alongside of aniline colours. The primary 
raw material of the colour manufacturer, coal-tar, 
requires a long preparation, in which gas engineers 
are equally interested. Coal-tar is a mixture 
of many substances, hydrocarbons like benzine, 
toluene and xylene, phenols, kresols, naphthalene, 
anthracene, indene, &c., which have to be separated 
by fractionated distillation and other processes. In 
the early days of the industry, benzine formed the 
chief raw material of the dye maker, and when the 
modification of the English gas-retorts diminished 
the yield of coal-tar, and the percentage of benzine 
in it, something like a crisis might have overtaken 
the industry, if an independent raw material had 
not been found in naphthalene, which, while con- 
tained in coal tar, also occurs in natural oils. The 
situation was, however, sufficiently serious, and 
the threatened dearth of benzine led to a reform of 
coke-oven construction which was worked out in 
the Rhenish district, 





The other raw materials are acids and alkalies. 
The benzine is, with the aid of the strongest nitric 
and sulphuric acids, transformed into nitrobenzine, 
which, reduced with hydrogen, passes into aniline. 
Picric acid, contained in the most powerful ex- 
plosive agents—lyddite and others—is trinitro- 
phenol, and phenol is the substance technically 
called carbolic acid. Solutions of picric acid dye silk 
and wool an intense yellow. Threads of artificial 
silk, as is well known, are produced by dissolving 
nitrocellulose, and squirting the solution into water. 
For these nitration processes the most highly con- 
centrated acids are required ; hence the dye works 
began to make their own acids. The Badische 
Anilin und Soda-fabrik, thanks mainly to the 
efforts of R. Knietsch, who died but a few months 
ago, finally succeeded in preparing sulphuric acid 
by the contact process. Success in one branch, as a 
rule, means progress in others. It may, of course, 
also mean ruin to some other industry ; that is the 
dark shadow of one of the most brilliant triumphs 
in the coal-tar colourindustry. After twenty years 
of ingenious research the practical manufacture of 
artificial indigo was accomplished at Ludwigshafen 
in the last year of the past century. The constitu- 
tion of indigo had, indeed, been revealed by A. 
Baeyer already in 1880, and its synthetical prepara- 
tion achieved by several methods. But the ways 
were costly and laborious, and many years passed 
before Heumann and others finally solved the pro- 
blem practically. The solution has almost become 
fatal to the indigo planters of India. A similar 
fate appeared to threaten the planters of the cin- 
chona trees, which give us in their bark the valu- 
able raw material for quinine. Dr. Perkin was 
himself engaged in the study of the constitution of 
quinine when he made his momentous discovery. 
Many years elapsed before the constitution of 
quinine was cleared up. Meanwhile the planters 
in Java, now the chief source of the richest bark, 
and elsewhere had taken timely warning and im- 
proved their plantations, and the chemist recognises 
that, in this case, the natural source remains the 
more remunerative. 

The last weeks have brought to light an im- 
portant contribution to the theoretical side of 
colour problems in general. In spite of all the 
synthetical triumphs, in spite of the fact that 
many compounds have been prepared which possess 
the colours aimed at, we are still in the dark 
as to the real connection between colour and 
chemical structure. These are hypotheses, how- 
ever, and the opinion that a quinonoid structure 
is essential to colour appearance has, in particular, 
found many advocates. Siegtiy enough it had not 
been taught, so far, that benzine, in a certain sense 
the mother-substance of the tar colours, was also 
the colour-bearing factor. This suggestion has now 
been made, in a manner which certainly seems to 
carry us a step further, by Adolf von Baeyer, who 
was only a little behind Perkin in aniline colour 
researches. From Hartley’s investigations we know 
that benzine has intense absorption bands in the 
ultra-violet ; that is to say, in a portion of the 
spectrum which is invisible to the eye. According 
to Kekulé’s theory the carbon and hydrogen atoms 
of benzine are grouped in a ring. When certain 
radicals are introduced into that ring, or when 
several rings are united or condensed, as they are, 
for instance, in naphthalene, the absorption bands 
are shifted towards the red end of the spectrum, 
and such compounds appear coloured. The reason 
may be that the complex molecules are too slug- 
gish to oscillate as rapidly as the simpler colour- 
less molecules. This view was advanced by Baeyer 
at the June meeting of the German chemists, and 
it created so deep an impression upon the audience 
that a special copy of his memoir was presented by 
Dr. Duisberg to Sir William Perkin on his jubilee, 
with Baeyer’s concluding words: The torch, lighted 
by Perkin fifty years ago, may thus-enable us to 
explore the interna] working of the molecule ! 








AweERicAN ARMoUR-PLATES.—The secretary of the 
United States navy has awarded the Midvale Steel Com- 
pany one-half and the Bethlehem and Carnegie Com- 
panies one-fourth each of 7300 tons of armour-plate for 
the new battleships South Carolina and Michigan, for 
which tenders were recently opened. In making this 
award, the secretary has ignored the rule under which 
the entire contract would have gone to the lowest respon- 
sible bidder ; but his action has been taken with a view 
to protecting the interests cf the American Government, 
which, in his opinion, require that two or more American 
armour factories should at all times be in running 
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COAL-SHIPPING APPLIANCES AT PENARTH DOCK. 
(For Description, see Page 152.) 
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COAL-SHIPPING APPLIANCES AT PENARTH DOCK. 


Fg. 13. 25-TON HYDRAULIC COAL-TIP, PENARTH DOCK. TIPPING GEAR. 
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SHIPPING COAL AT PENARTH DOCK. 
Mechanical Appliances used in'the Shipping of Coal 
at Penarth Dock.* 

By Mr. T. Hurry Ricues, Vice-President, and Mr. 
Tuomas E. Heywoop, District Locomotive Superin- 

tendent, Penarth Dock. 


Ar this dock are twenty-one coal tips, of which fifteen 
are on the dock and six on the basin. Eight of the tips 
on the dock and two on the basin are as originally con- 
structed when the dock was made. Of the remaining tips 
on the dock three were erected by Messrs. Armstrong and 
Co., in 1893, and four by Messrs. Tannett, Walker and 
Co. in 1905-6. Four of the basin tips were constructed by 
Messrs. Fielding and Platt in 1899-1900. 

Very little need be said of the original tips erected with 
the dock. They are worked from a high-level road, and 
the can be tipped from any height between 3 ft. to 
19 ft. above the quay-level, or 29 ft. above water-level when 
there is 32 ft. of water on the dock-sill. The tips are 


* Pa 





read before the Institution of Mechanical 
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Engineers at Cardiff, July 31, 1906. 


built of timber, and are illustrated in Fig. 1, page 147. The 
weight of the cradle and empty wagon is counterbalanced 
by weights suspended on four wire-ropes ; and the ends of 
these — are wound on pulleys carried on two cross- 
shafts. Brake-wheels are fixed to the shafts, and the hand- 
brake, which is of the usual design, is worked from the 
platform of the tip. The tipping-platform is raised by 
side chains which pass over pulleys at the top of the tip 
and down to the ram at the side. The only water used 
to tip the wagon is that which passes into the tipping- 
ram. The point of the shute is suspended on chains, an 
is raised by asmall hydraulic engine fixed on the tip-plat- 
form. As many as sixty wagons an hour can be tipped 
at these tips, which are capable of dealing with wagons 
having a gross weight of 20 tons. 

The Armstrong tips, Nos. 2, 6, and 10, erected in 1893, 
are capable of tipping ms at any height between 3 ft. 
and 37 ft. above the quay-level, or 47 ft. above the water- 
level when there is 32 ft. depth on dock-sill. The cradle 
is suspended by four 14-in. in diameterchains. The front 
chains over sheaves at the top of the tip and down 
under the main hoist ram-head, and are made fast to the 
cylinders ; the two back chains run up to the top of the 





tip down under the main hoist ram-head and up over the 





Fig. 18. 4 INCH BORE QUICK-OPENING & CLOSING STOP VALVE 
(RICHES & GOLDING) 
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tipping ram-head, and are made fast to the ram-cylinder. 
The hoist rams are two in number, one 13} in. in diameter 
and the other 5} in. in. diameter. The tipping-ram is 
11? in. in diameter. The two main hoist-rams can be used 
independently of each other, and it is only necessary to 
use both rams when the heaviest wagons are tipped. 
When tipping below the level of the road a balance-weight 
can be fixed to the main hoist ram-head, the weight being 
sufficient to return the cradle and empty wagon to the 





roper height after the wagon has been tipped. When 
| owering the cradle the speed is regulated by the exhaust- 
j valve. A small two-cylinder double-acting hydraulic 
| engine is provided for raising the point of the shute ; the 
| butt-end of the shute is raised by means of thecradle. A 
| 2-ton anti-breakage crane is fixed on these tips. The 
| valves are worked by means of chains which run from the 
| valves up the one side of the tip over the top and down 
| the other side. The operator can stand on a small plat- 
| form on the cradle or remain on the high-level stage of the 
tip. These tips can deal with wagons of a gross weight 
of 22 tons at a high speed. 

The four movable tips, Figs. 4 to 7, pages 148 and 149. 
on the basin, erec by Messrs. Fielding and Platt, of 
Gloucester, in 1899-1900, are built of steel and are direct- 
acting hoists to deal with wagons of a gross weight of 25 
tons, whilst the cradle can travel at 180 ft. per minute; 
wagons can be tipped at any height between 4 ft. and 45 ft. 
above the quay-level, or 55 ft. above water-level when 
there is 32 ft. of water on the sill. There are four hoist- 
rams, two 10-in. in diameter and two 5} in. in diameter. 
The rams are placed at ‘“ sides of the main frame 
which carries the cradle. hen the tips are at work the 
5}-in. diameter rams are at pressure on the up-and-down 
stroke, thus balancing a portion of the weight of the 
cradle, the water from these cylinders is forced into the 
pressure mains on the down stroke. 

The tipping platform is raised by a wire rope attached 
to the ends of a girder under the table, the rope passes 
over the pulleys at the top of the tip, down to the tip- 
ping-ram at the side, and over a pulley attached to the 
cradle. The tipping-ram is 12in. in diameter. A three- 
cylinder engine is provided for raising the point of the 
shute which is suspended by a wire rope, the butt end is 
raised or lowered by the cradle. Two cranes are fixed 
on each tip. one of 8 tons and one of 4 tons capacity. 

Each tip is carried on eight wheels, originally of cast 
steel; these are now being replaced by wheels with cast- 
steel centres and steel tyres. The tips can be moved 
into any position along the quay wall by means of a four- 
cylinder hydraulic engine, Fig. 6, page 151, fixed at one 
end of the quay and a wire rope passing through brackets 
under the tips and over a drum on the engine. A grid- 
iron, or raised platform, is fixed behind the tips, and 
against this four traversers work ; a full and empty road 
is provided for each traverser, and turntables on the 
traverser enable the wagons to be brought on and returned 
from the roads leading on to the cradle. Two powerful 
capstans are fixed on each traverser for drawing the wagons 
up the ramps and returning them empty. 

In 1905 Messrs. Tannett, Walker, and Co., of Leeds, 


d | started the erection of the four tips Nos. 8, 13, 19. and 20; 


two of these, Nos. 8 and 13, are fixed tips, Figs. 11 to 14, 
page 151 and above. The structures are of steel, having four 
upright columns which stand on two base girders resting on 
the quay wall. There isa top deck, eight diagonal decks, 
and two intermediate decks to each tip. On the top 
deck a hollow cast-iron shaft is fitted in plummer-blocks 
with roller bearings, cast-iron drums are fixed on this 
shaft, and on the drums the wire ropes from the cradle 
and the ram-heads are wound. The cylinder for the 
tipping-table is fitted in the centre of the top deck. A 
balance-weight weighing 37 tons is employed to counter- 
balance the weight of the cradle and hoisting-rams. 
There are three hoist-rams, two 8? in. in diameter 
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SHIPPING COAL AT PENARTH DOCK; COMPOUND HYDRAULIC PUMPING ENGINE. 


CONSTRUCTED BY 


MESSRS. TANNETT, 


TANDEM, COMPOUND. CONDENSING, HYDRAULIC, PUMPING-ENGINE(TANNETT, WALKER &CO.) 
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and one 64 in. in diameter; two valves are provided, 
one for the two outside rams and one valve for the 
centre ram. Inside the balance-weight a ram 9} in. 
in diameter is fitted, and the ram-head is made fast 
to the weight, and the cylinder to the base girder. 
The four cradle-ropes, one on each corner of the cradle, 
pass over pulleys at the top of the tip and on to 
6-ft. drums fixed to the main shaft. The balance-weight 
is suspended on four wire-ropes; these ropes are wound 
on 4-ft. drums at one end of the shaft, and at the other 
end the ropes from the main hoist-rams are wound on 
drums of the same diameter. 

Two ropes fixed to a cross-girder under the tipping-table 
pass over sheaves at the top of the tip round the head of 
the tipping-ram, and are wound on to 6 ft. drums on the 
main shaft. The whole of the valves are worked from a 
cabin in the front of the tip, from which the operator can 
get a full view of the gear; and an indicator is fitted in 
_ cabin from’ which the exact position of the cradle can 
6 Seen. 

Two cranes are provided on the top of each tip, an 
8-ton and a 4-ton. The t of the shute, which is 
suspended on a wire-rope, is raised by two hydraulic 
engines placed on the top deck. The butt-end is raised 
by the cradle. 

The arrangement of the valves is as follows :— 

Three hoist-rams 

to pressure. 
Balance-ram to 

exhaust. 

Two outside rams 

to pressure. 
Balance-ram to 

exhaust. 

Three hoist-rams 

to exhaust. 

**) Balance-ram_ to 
ressure. 

The wagons are brought to the fixed ' tips ona high-level 
road ; they can be tipped at any height between 3 ft. and 
45 ft. above the quay-level, or, with a depth of 32 ft. of 
water on the dock-sill, the wagon can be tipped at a 
height of 57 ft. above the water-level. The speed of the 


Raising 25-ton wagon ... 5 
Raising 20-ton wagon .. 4 


Lowering empty wagon 





cradle is 180 ft. per minute on the up and down stroke. 
The two ssovelile tun, Nos. 19 and 20, are of the same 
design ; they are each carried on eight wheels 3 ft. in 
diameter, and can each be moved 200 ft. along the quay 
wall. Six 10-in. in diameter rams with 15 ft. stroke are 
provided for moving the tips: these are pl at each 
end of the track, and their crossheads are connected by 
two chains which pass under the tips. Cast-steel brackets 
are fixed to the bottom of the tips, and through these the 
oo pass and can be coupled to them by means 
of pins. 

'o work the rams four valves are provided for each set 
of rams, two pressure-valves and two exhaust-valves. The 
valves are arranged to admit pressure to the two outside 
rams and the centre ram independently, The levers for 
working them are connected by rods carried on brackets 
in the main comps these rods can be worked from 
several positions along the tip-road, so that the operator 
can be on or near the tips when they are being moved. 

The arrangement of astagiig Se wagons to the tips is 
the same as that used on ti os. 15 to 18, Figs. 4 to 7. 
The wagons can be tipped from any height between 3 ft. 
and 45 ft. above the quay-level, or 57 ft. above water-level. 
Two rams, 10 in. in diameter and 15 ft. stroke, are pro- 
vided for moving the traversers ; the rams are p) one 
at each end of the track along which the traversers work. 
Two chains connect the ram-heads; the chains run under 
the traversers and pass through chain-grips fixed to the 
underside of them. The arrangement of the levers for 
working the rams is similar to that employed on the rams 
for moving the tips, which enables the operator to be 
near the traversers when they are being moved. 

Anti-Breakage Coal-Boxes.—The box used at Penarth is 
one invented by Mr. S. Thomas (Fig. 16, page 152). A 
trip-wire is made fast to one side of the box and to the 
jib of the crane. When the box is lowered into the 

old of the ship and the wire becomes tight, the box 
opens and allows the coal to drop out. As the box is 
raised and the wire becomes slack, the box closes auto- 
matically, and remains closed when the coal is tipped 
into it. It will be seen that the coal can be boxed at a 
high speed, as no time is lost in closing or fastening the 
box in any way. 
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High-Pressure Valves.—The valves used at Penarth are 
those invented by Mr. T. Hurry Riches and Mr. H. F. 
Golding. he are equilibrium valves and of very simple 
construction (Fig. 18, page 152). Operating valves of the 
same design are on the tips erected by Messrs. 
Tannett, Walker and Co., and give entire satisfaction. 
The great feature of these valves is their ease of operat- 
ing ; and therefore, particularly when used as stop-valves, 
the rapidity of closing or opening with a lever little more 
lameter of the valve, is highly ad- 


Pumping Plant.—This plant consists of four pairs of 
compound surface-condensing engines built by Messrs. 
Tannett, Walker, and Co., of Leeds (Fig. 18, above). 
These engines are capable of delivering 1 gallons of 
water per minute at a pressure of 750 lb. per square 
inch. Steam at 130 lb. pressure is provided by six Lan- 
cashire boilers. 

Pressure Mains.—Figs. 21 to 24 show the Taff Vale 
Railway standard 8-in. pressure and 12-in. return-water 
pipes. Two 8-in. mains supply pressure to the four tips 
on the basin and Nos. 19 and 20 tips on the dock, and 
one 12-in, return-water main delivers the return-water to 
the tank in the engine-house. 

All the four basin tips built by Messrs. Fielding and 
Platt (Figs. 4 to 7) are arranged to work the cradles 
at 180 ft. per minute, and have the same arrangement as 
Nos. 19 and 20 for automatically stopping the cradle at 
any required height, and also for indicating the position 
to the topman, 


in length than the 
vantageous. 








Trape or THE Unitep States.—The foreign trade of 
the United States for the fiscal year ending June 30 far 
surpasses that of any previous year. According to the 
Department of Commerce and Labour, the total value 
of imports and exports for the year was 2,970,378, 991 dols. 
Each of the past four years has been a record-breaker. 
The figures for the fiscal year 1905 were 2,636,074,737 dols.; 
for the fiscal year 1904, 2,451,914,642 dols. ; and for the 
fiscal year 1903, 2,445,860,916 dols. 





Prask AND Partners, Limitep.—The profits of Pease 
and Partners, Limited, iron founders, Cleveland, for the 
ear ending June 30 were 169,177/., and 4,699/. was 
ught forward. benture interest required 20,7164., 
and depreciation of leaseholds 22,6597. The directors 
recommend that 9,062/. should be appropriated for special 
expenditure, and 25,0002. for future expenditure on 
renewals and improvements, and that a final dividend of 
11s. per share be paid on the ordinary shares, making 16s. 
per share (8 per cent.) for the twelve months ; also that a 
distribution of 16s. (8 per cent.) per share should be made 
on the deferred shares, leaving 11,439/. to be carried 
forward. The board reported that during the early 
months of the past financial year there was little or no 
increase in either prices or demand, but that the latter 
months exhibited a decided improvement, resulting in 
enhanced profits. The return on the gr invested in 
Wilsons, ease and Company, Limited, continues to 
justify the purchase. The capital expended during the 
year es been chiefly devoted to the further opening cut 
of the Windlestone coalfield, and the purchase of lands, 
mineralr, and houses. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 25. 

Since the writing of last letter, contracts have been 
plazed for about 100,000 tons of steel rails, in addition 
to orders placed by electric traction companies. There 
are negotiations pending at present for an additional 
supply of steel rails, aggregating 200,000 tons. The 
Great Northern Railway has allotted its orders for 
40,000 tons for 1907 delivery to the United States 
Steel Corporation and to the Lackawanna Steel Com- 
pany. The Southern Railway has just closed nego- 
tiations for 30,000 tons, and the Lehigh Valley for 
an additional lot of 12,000 tons for next year’s deli- 
very. The transactions in steel rails by the trolley 
companies during the past two weeks foot up 35,000 
tons for next year’s delivery. Two railroad com- 
panies in Mexico are at present negotiating abroad 
for supplies of steel rails, which will be delivered at 
Mexican ports. One of these companies, the Vera 
Cruz, has closed a contract with European makers 
for 300,000 steel ties, to be used in rebuilding its 
main line between Mexico City and Vera Cruz. Large 
orders are being placed for spikes, the supply of which 
is readily obtained at home, 

Additional large orders have been placed for struc- 
tural steel. The American Bridge Company secured 
the order for the Cleveland Belt Railroad, which foots 
up 4150 tons, and also an additional order for 4500 tons 
for a building to be erected at Broadway and Thirty- 
fourth-street, New York City. Up to present writing 
the American Bridge Company has booked orders for 
40,000 tons of structural material, and has 20,000 tons 
additional before the close of the month. Office 
building work is growing, and the orders for these 
requirements range all the way from 100 toas each 
up to 5000 tons. Structural iron requirements are 
very large, and the recent announcements of new 
enterprises indicate very clearly that a much heavier 
demand will be presented to the manufacturers during 
the autumnal months. 

The bar-iron mills throughout the country are book- 
ing business as fast as business is desired. All of the 
mills have resumed, after a short Midsummer sus- 

ension for Midsummer repairs. The present activity 
in bar iron is due to the pressure from the car- 
builders, who are now negotiating with railroad com- 
panies for the building of 15,000 cars of from 40,900 lb. 
to 60,000 lb. capacity. The prevailing price for 
bar iron in this country at mill is 30 dols. per net ton. 
Car-building requirements are becoming more urgent, 
because of the increasing rush of traffic in which the 
additional railroad mileage plays a small part. The 
volume of traffic is certainly taxing the capacity of a 
good many of our roads. 

The crude iron situation is very strong, due in part 
to the blowing-out of a number of furnaces for repairs, 
and also to to the fact that a good many furnaces are 
so far sold up that they have withdrawn from the 
mirket until September or October. Some Southern 
pig-iron companies, in view of the present market 
conditions, have advanced prices for pig iron 50 cents 
per ton. 








Water Surety or Linxcotn.—The waterworks com- 
mittee of the Lincoln Town Council recommends the 
Council to erect a water-tower in the above hill district, 
capable of holding 300,000 gallons. at an estimated cost 
of 70007., and further to construct a cove reservoir to 
hold 8,000,000 gallons, on the top of Cross-o’-Cliff Hill, at 
an estimated cost of 31,500’. 

Conrracts.—Measrs. Crossley Brothers, Limited, of 
Openshaw, Manchester, have received an order from the 
Bradford Dyers’ Association for a 610 brake-horse-power 

as plant, to work on bituminous slack. The plant will 
¢ used for driving several large gas-engines, also made 
by this firm.—Messrs. the Adams Manufacturing Com- 
pany, of 147, Queen Victoria-street, E.C., have obtained 
an order from the Bolton Oorporation for the supply of 
motor-starting rheostats, up to March 31 next. 





PrersonaL.—We have been requested to state that the 
office of the Allis-Chalmers Company, at Denver, Col., is 
the McPhee Building, 17th-street and Glenarm-street. 
The address of the company’s offica at El Paro Texas, is 
Fuarantee Trust Building, Rooms 301 to 306; and their 
correct postal address in Boston, Mass., is 50, Congress- 
street. —Mr. H. Deane, M. Inst. C.E , wishes us to state 
that he has changed his address to Equitable Buildings, 
First Floor, eae mae te Seen. —Atthe Northumber- 
land Agricultural Society’s Show, held at Newcastle on- 
Tyne on July 25 to 27, a first-prize silver medal was 
awarded to Messrs. Blackstone and Co., Limited, of 
Stamford, for a friction clutch on an oil-engine. The 
same firm were also awarded a first-prize silver medal for 
their swath-turner and hay-collector.—We are requested 
to state that Mr. H. M. Sayers, M I.E.E., has removed 
to 39, Victoria-street, Westminster, S.W.— Messrs. 
Hubert Walker and Son, A.M. M. Inst. C.E., of Notting- 
ham, have been entrusted with the preparation of the 
following :—A sewerage scheme for Sutton-on-Sea ; means 


of diverting sewage from the River Lud, and purification | f 


works in connection therewith, for Louth; a report on 
a joint sewage-disposal scheme for the parishes of Scun- 
thorpe and Crosby, all in the county of Lincoln. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A strong tone prevailed 
last Thursday morning in the pig-iron market, and Cleve- 
land warrants advanced in — The turnover was 
13,000 tons at 51s. 74d. and 51s. 84d. cash, 51s. 74d. five 
days, 51s. 10d. fourteen days, and trom 5ls. 84d. to 52s. 
one month, and from 52s. 44d. to 52s. 6d. three months. 
The closing quotations were: 51s. 74d. cash, 51s. 11d. 
one month, and 52s. 6d. three months sellers. There was 
also a good business done in options, and hematite was 
quoted dearer at 65s. one month sellers. In the after- 
noon the tone of the market was easier, and 10,000 
tons of Cleveland warrants were done at 5la. 54d. 
cash, 51s. 74d. eleven and fourteen days, from 51s. Sd. 
to 5ls. 94. one month, and from 52s. 1d. to 52s. 2d. 
three months. The close was firmer with sellers at 
51s. 7d. cash and 51s. 104d. one month. On Friday 
morning the market was weaker. There were no cash 
dealings, and the transactions in Cleveland warrants were 
at 51s. 74d., 51s, 8hd., and 51s. 6d. one month, and 52s, 2d. 
and 52s. 14d. three months, At the close sellers quota- 
tions were 51s. 3d. cash and 51s. 7d. one month. The 
business amounted to about 10,000 tons and 1000 tons of 
hematite was done at 653. 6d. October 2. In the after- 
noon Cleveland warrants recovered a little, and about 
4000 tons changed hands at 51s. 6d. cash, 51s. 4d., and 
51s. 64d. ten days, 51s. 6d, and 51s. 7d. one month. The 
closing quotations were 51s. 64d cash and 5ls. 8)d. one 
month sellers. One transaction, 500 tona, took place in 
Scotch warrants at 563. 6d. casb, this being the first 
for some considerable time. On Monday morning 
the tone of the market was firmer, and Cleveland 
warrants improved to 51s. 74d. cash, 51s. 64d. eleven days, 
from 5ls. 34. to 51s. 11d. one month, and to 52s. 4h. 
three months. The dealings were about 10,000 tons, and 
closing quotations were rather easier at 51s. 7d. cash, 
51s. 104d. one month, and 52s. 44d. three months sellers. 
The settling prices were:—Scotch, 563. 9d. ; Cleveland, 
5ls. 6d.; hematite, 64s. 104d.; and standard foundry iron, 
51s.44d. At the afternoon session prices were easier, and 
a good business of 15,000 tons of Cleveland warrants 
changed hands at 51s. 6d. cash, 51s. 74d. and 51s. 6d. four 
days, from 51s. 10d. to 51s. 9d. one month, and at 52s. 2d. 
three months. At the close sellers quoted 5ls. 54d. 
cash, 51s. 9d. one month, and 523. 2d. three months. 
The tone was dull on Tuesday morning, and Cleve- 
land warrants again showed a decline. The transac- 
tions amounted to about 8000 tons at 5ls. 44d. cash, 
5ls. 54d. and 51s. 44d. seven days, 51s. 74d. and 51s, 8d. 
one month, and the session closed with sellers at the 
higher values. In the afternoon the market was weak, 
and Cleveland warrants declined to 51s. 2d. and 51s. 24d. 
cish, 51s. 34d. thirteen days, and 51s. 54d. one month, 
the latter recovering to 51s. 74d. The closing tone 
showed improvement, sellers quoting 51s. 4d. cash and 
51s. 74d. one month. Scotch warrants were offered by 
sellers at 56s. 6d. cash; some hematite was done at 
643. 14d. one month, with buyers over. The total turn- 
over was 6000 tons. When the market opened to-day 
(Wednesday) the conditions were lifeless, and the total 
business was one lot of Cleveland warrants at 51s. 3}d. 
cash. The market closed steady at 51s. 4d. cash and 
51s. 7d. one month sellers, and the settlement prices were : 
—Scotch, 563. 6d. ; Cleveland, 51s. 3. ; hematite, 64s. ; and 
Standard foundry iron, 51s. 14d. In the afternoon there 
were no cash transactions, the market being very idle. 
Near the close, 1000 tons of Cleveland warrants were done 
at 51s. 6d. one month, and closing quotations were 51s. 3d. 
cash and 51s. 64d. one month sellers. Hematite to the 
extent of 1509 tons changed hands at 64s. 14d. and 64s. 
one month. The following are the market quotations 
for makers (No. 1) iron:—Clyde, 64s. 6d. ; Calder and 
Gartsherrie, 65s. ; Summerlee, 66s. 6d. ; Langloan, 69s. ; 
and Coltness, 72s. (all shipped at Glasgow); Glengarnock 
(ship at Ardrossan), 65s.; Shotts (shipped at Leith) 
653. 64. ; and Carron (shipped at Grangemouth), 66s. 6d. 


Sulphate of Ammonia.—The sulphate of ammonia 
market has again been fairly quiet for mag business, 
but the ane | for forward parcels is rather better. The 

rices are unchanged, but inclined to be on the firm side. 
The shipments from Leith Harbour last week amounted 
to 355 tons. 


Scotch Steel Trade.—Now that the holidays are practi- 
cally over, and the necessary alterations and improve- 
ments in the various steel works have been effected, it 
looks as if the industry had settled down to another 
period of activity. The demand for steel material for 
shipment has been fairly good, and the general inquiry 
for home consumption also shows signs of improvement. 
With regard to shipbuilding requirements, it is believed 
that shipbuilders have booked a larger tonnage than has 
been disclosed during the past month, but that they are 
anxious to purchase plates, &c., at a lower rate, and are 
moving for concessions, as they understand that sellers 
are offering these at keener prices beyond this immediate 
district. The Scotch and English steelmakers are hold- 
ing a meeting to day at Newcastle to consider the matter 
of prices, &c. 

Shipbuilding.—During the month of July the number 
of vessels launched from the various shipbuilding yards 
in Scotland was thirty-one. Of that number, twenty-four 
were launched on the Clyde, the tonnage being 30,128. 
The vessels ordered during the recent boom are gradually 
being worked off, but it is satisfactory to note that a fair 
amount of new work has been placed during the t 
month, estimated at about 40,000 tons. Among de 
contracts were the following :—Two large turbine- 
steamers, to be built by the Fairfield Company, Govan, 
for the tian Mail Steamship nee, Limited, of 
London; Messrs. A. Stephen and Sons, Limited, Lint- 





house, a twin-screw steamer, of about 10,000 tons gross, 
for the Allan line; two steamers for South American 
owners, and a large steamer for Messre. Consulich Brothers, 
Trieste; Messrs. Caird and Co., Greenock, a steamer 
of 420 ft. in length, for the Union Steamship Company, 
Limited, of New Zealand; Messrs. W. Denny and 
Brothers, Dumbarton, a turbine-steamer, 350 ft. in 
length, for the Union Steamship Company, of New 
Zealand. Several other contracts are reported, and 
rumours are current that at an early date particulars will 
be forthcoming of the placing of a few important orders 
on the Clyde. 


Wages in the Iron Trade.—Mr. John M. Macleod, 
C.A., Glasgow, has made the following intimation to 
Mr. James C. Bishop and Mr. James Gavin, joint 
secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board :—‘‘ In terms of the 
remit, I have examined the employers’ books for May and 
June, 1906, and I certify that the average realised net 
price at works brought out 6/. 6s. 7.19d. per ton.” This 
makes no change in the wages of the workmen. 


Managing Director of John Brown and Co., Limited.— 
General satisfaction has been expressed in shipbuilding 
and engineering circles at the appointment of Mr. John 
G. ep Os managing director, jointly with Mr. Charles 
Ellis, of Messrs. John Brown and Co., Limited. Mr. 
Dunlop has been associated with the Clydebank Ship- 
building and Engineering Works for about eighteen 
years, and since the works were taken over by Messrs. 
— Brown and Co. he has been the acting director 
there. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Companies.—The annual meeting of the share- 
holders in the Tinsley Rolling-Mills Company was held 
on Tuesday, with Ald. G. Senior in the chair. He stated 
that the plant had been well maintained out of revenue, 
and considerable improvements had been made both to 
property and machinery. The report, which recommend 
a dividend of 7 per cent. on the ordinary shares, and the 
carrying forward of a balance of 938/., was adopted. The 
ninety-first half-yearly report of the North Central Wagon 
Company, Limited, has been issued. The profit for the 
half-year is 13,7312. 10s. 3d., out of which a dividend at 
the rate of 13 per cent. Lyd annum is recommended, carry- 
a. to reserve 3600/., and tothe current half-year’s account 


Tron and Steel Trades.—The decision of the Govern- 
ment with regard to new battleships will mean work for 
Sheffield firms, but not, it is feared, to any appreciable 
extent. Some years ago Mr. Guschen came to Sheffield 
to ascertain on behalf of the Government the capabilities 
of the local firms. There was then a sort of promise 
given that if each of the three firms would put themselves 
In a position to produce 10,000 tons of armour a year, that 
work should be found them. Hundreds of thousands of 
ee were spent in complying with the conditions; 

ut results have not been satisfactory. As a matter of 
fact, in the last half dozen years they have not had year 
by year more than 10,000 tons divided amongst them, and 
plant has only been partially employed. A good business 
1s being done in both large and small forgings; and in 
railway material some firms have as much as they care to 
take at present. The local iron market is quiet, and 
prices are weaker, but the general state of trade does not 
— this. The improvement in the iron and steel 

ranches is spreading very slowly to the lighter industries, 
and amongst them there are still complainings of depres- 
sion. 


_South Yorkshire Coal Trade.—Reports as to the condi- 
tion of the coal trade continue to be fairly satisfactory. 
There is no decline in the demand for hard coal, and the 
= are working well this week in anticipation of the 

nk holiday. Owners are anxicus to get away as much 
as they can. The gas companies are now stocking for 
next winter’s use, and some of the larger concerns are 
buying freely in the open market. Coal owners are avoid- 
ing accumulations as much as possible. Common coal is 
fairly plentiful, and prices all round’ are steady. There 
is 2 large consumption of both blast-furnace and steel 
cokes. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was Only 
a moderate attendance on ‘Change, but the market was 
very cheerful in tone, and a fair amount of business was 
transacted. Traders reported good sales of Uleveland 
pig recently, both for early and forward delivery. In- 
quiries as far ahead as September next year were re- 
corded. Sales were made at 5ls. 6d. for early f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, and that was 
the general market quotation. As showing the confidence 
in the future, however, a transaction was reported to have 
been at 3d. above the foregoing quotation for autumn de- 
livery. No. 1was533.; No. 4 foundry, 50s. 6d.; No. 4 forge, 
49s. 6d.; mottled, 49s. 3d.; and white, 493. East coast 
hematite pig was, if anything, a shade firmer than when 
we last reported, but it was hardly quotably changed. 
Demand was something better, but West Coast makers 
were still competing pretty keenly for orders. Producers, 
however, reported that they were getting through their 
output here. Forearly delivery of Nos. 1, 2, and 3 East 
Coast brands the quotation was 64s. 9d. ; whilst No. 4 
forge hematite was 61s. 3d. to 61s. 6d. Spanish ore 
maintained its value well, though there was little or 





. ning 


nothing doing in it, as sellers have large contracts run- 
wh will satisfy the large consumers for a con- 




















Ava. 3. 1606. ] 


ENGINEERING. 








siderable time tocome. Rubio, of 50 per cent. quality, 
was 193. 6d. ex-ship Tees. Freight Bilbao to Middles- 
brough was fixed at 4s. 10}d. good deal of Scandi- 
navian ore is being imported into this district. 

Manufactured Iron and Steel.—In these two important 
branches of the staple industry there are few new features 
of moment. Orders are scarce, and the work on hand is 
in many cases being well seen into. It is rege | to learn 
that after a week’s idleness the fish-plate mill at the 
Eston Works of Messrs. Bolckow, Vaughan, and Co. has 
been re-started, orders for about 1000 tons having been 
booked. Quotations stand :—Common iron bars, 7/. 5s.; 
best bars, 7/. 153.; best best bars, 8/. 5s.; iron ship-plates 
and iron ship-angles, each 7/. 53.; iron ship rivets, 
7l. 17s. 6d.; steel bars, 7/.; steel ship-plates, 7/.; steel 
ship-angles, 6/. 12s. 6d.; steel boiler-plates, 8/.; steel 
joists, 6/. 7s, 6d.; steel sheets (singles), 8/.; and steel 
sheets (doubles), 82. 53.—all less the customary 24 per 
cent. discount. Cast iron railway chairs are 3/. 15s.; 
heavy sections of steel rails, 6/. 7s. 6d.; and steel rail- 
way sleepers, 6/. 17s. 6d. to 7/.—all net cash at works. 


Ironworkers’ Wages.—The accountant to the Board of 
Arbitration for the manufactured iron and steel trade of 
the North of England has certified the net average selling 
price of rails, plates, bars, and angles, for the two 
months ending June 30 last, at 6/. 10s. 4.35d., as against 
6/. 93. 1.38d. for the previous two months, and in accord- 
ance with sliding scale arrangements, wages for August 
and September will be the same as prevailed during the 
preceding two months. ‘ 


Walker, Maynard, and Co., Limited.—The annual 
report and balance sheet of Messrs. Walker, Maynard, 
and Co., Limited, of the Redcar Iron Works, and the 
Coatham Iron Works, Middlesbrough, show profit for the 
year ending June 30 last of 43,8147. 19s.. which, with 
18,2267. 5s. 2d. brought forward, and 2947. 18s. income 
tax paid in 1904 recovered, makes 62,336/. 23. 2d., which 
the directors have applied as follows :—Special reserve 
account for reinstating preference capital, 23462. 16s. 6d. ; 
directors and managing directors’ remuneration, 3100J.; 
interim dividend on the preference shares of the company 
at the rate of 6 per cent. per annum for the half-year 
ending December 31, 1905, 4800/.; dividend un preference 
shares for the half-year ending June 30, 1906, 4800/.; 
dividend of 6 per cent. on the ordinary shares for year 
ending June 30, 1906, free of income tax, 4800/.; special 
expenditure on locomotives,stoves, kilns, and water mains, 
20102. 14s. 3d.; written off for relining and repairing fur- 
naces, 5000/.; balance carried forward, 35,478/. 11s. 5d. 
The directors consider the year’s work satisfactory. Mr. 
C. Arthur Head seeks re-election as a director, and the 
auditors, Messrs. W. B. Peat and Company, offer them- 
selves for re-election. 


Normanby Iron Works Company, Limited,—The report 
of the directors of the Normanby Iron Works Company, 
Limited, to be presented at the sixth ordinary general 
meeting of shareholders to be held at 10.30 on Tuesday, 
August 7, at Middlesbrongh, states that the trading 
account shows a profit or 25,4817. 33. 5d. ; transfer fees, 
28/. 1ls., making a total of 26,5097. 14s. 5d. From this 
sum is to be deducted interest on debenture stock 2700/. 
interest on loans, 493’. 17s. 10d. ; directors’ and trustees’ 
remuneration, 550. ; income-tax account, 432/. 23. 10d., 
leaving a sum of 22,333/. 133. 94. ; to which add balance 
brought forward from last year 212/. 93. Ild., 
making an available balance of 22,5467. 33. 8d. The 
directors recommend to be applied in writing off the 
whole of the special expenditure, as per balance-sheet, 
1127/, 8s. 6d. to be applied in writing off the balance of 
formation expenses, 1500. to be transferred to deprecia- 
tion fund, 75002. to the payment of preference share divi- 
dend at 6 per cent. oy annum for three years ending 
June 30, 1904 {of which one year to June 30, 1902, was 
distributed in February, 1906), 10,800/., balance to be 
carried forward 16182. 15s. 2d. The directors are pleased 
that the result of the year’s working shows a substantial 
improvement. Towards the end of 1905 there was a 
marked increase in both the demand for and value of 
hematite iron, though the highest point reached has not 
been maintained. The capital expenditure has been 
chiefly on a hot-blast stove and two additional boilers. 
Mr. Arthur F. Pease retires from the board, and being 
eligible, offers himself for re-election. The auditors, 
Messrs. Jones, Crewdson, and Youatt, offer themselves 
for re-election. 


Messrs. Richardsons, Westgarth, and Co.—On Monday, 
at a meeting of the board of directors of Messrs. Richard- 
sons, Westgarth, and Co., Limited, the vancancies caus 
by the deaths of Sir Thomas Richardson and Sir Willian 
Allan, M.P., were filled by the ——- of Mr. 
Thomas Richardson and Mr. Marmaduke Furness. 


Coal and Coke..—Fuel is steady without change in 
price. 

Iron and Steel Shipments—Shipments of iron and steel 
from this port last month reached the highly satisfactory 
total of 164,146 tons, of which 115,577 tons were pig iron, 
11,946 tons manofactured iron, and 36,623 tons steel. Of 
the pig iron despatched, 82,669 tons went to foreign 
ports, and 32,918 tons coastwise; of the manufactured 
iron sent, 4320 tons went abroad and 7625 tons coastwise ; 
and of the steel shipped, 31,423 tons went foreign and 
5200 tons coastwise. The best customers were :—Pig— 
Germany, 26,062 tons; Scotland, 22,408 tons; and_ Hol- 
land, 21,954 tons. Manufactured iron and steel—India, 
= 3412 tons of manufactured iron, and 11,792 tons of 
steel. 

American Mining Engineers—Several members of the 
American Institute of Mining Engineers, who with their 
wives and daughters are at present touring in England, 


The ladies went on to Ripon. The gentlemen left York 
early in the morning by special train, and on arriving at 
Middlesbrough they were welcomed, in the Cleveland In- 
stitute, by the local executive committee. The iron- 
masters of the district had thrown their works open for 
inspection by the visitors, and brakes were in attendance 
to convey them to any desired place. In most of the steel 
works preparations had been made for carrying out the 
more interesting operations at the time of the visit ; and 
the opportunity was afforded of witnessing the manu- 
facture of steel from the iron ore to the finished article— 

lates or angle-bars. The works visited were those of 

ell Brothers, Limited; Boleckow, Vaughan and Com- 
pany, Limited ; Dorman, Long and Company, Limited ; 
Richardsons, Westgarth and Company, Limited ; and the 
North Eastern Steel Company, Limited. 








NOTES FROM THE SOUTH-WEST. 
Cardif.—The steam coal trade has shown no great 
activity ; the best large descriptions have made 14s. 9d. 
to 15s. 3d. per ton, while secondary qualities have =» 
from 133. 6d. to 14s. 6d. per ton. House coal 
been dull ; the best ordinary qualities have made 
14s, to 14s. 6d. per ton, while secondary qualities 
have brought lls. to 13s. per ton. No. 3 Rhondda 
large has been quoted at 14s, 9d. to 15s. 3d. per ton; 
foundry coke has made 193, to 193. 6d. per ton, and fur- 
nace ditto 17s. to 17s. 6d. per ton. As regards iron 
ore, Rubio has been quoted at 18s. 9d. to 19s. per ton, and 
Almeria at 18s. 9d. per ton, upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c., 
Cardiff or Newport. 

Inquiries for Welsh Coal.—The officials of the Egyptian 
State Railways are asking for tenders for the supply of 
their requirements for 1907. The quantity of coal needed 
is about 100,000 tons more than for the current year, the 
aggregate being 310,000 tons. The coal has to be colliery- 
screened and free from small coal or dust, and it is to be 
delivered at Alexandria in the following monthly quanti- 
ties: —January and February, 27,0C0 tons; March, 
April, May, and December, 25,000 tons ; and September, 
October, and November, 24,000 tons. The railway 
authorities reserve the right to call for an addition of 
30 per cent. to the monthly quantities, such addition to 
be deducted from final consignments. The Italian State 
Railways invite tenders for 50,000 tons of large coal and 
25,000 tons of patent fuel, to be delivered over three 
months. The coal usually taken is Monmouthshire. 


The Swansea Valley.—The tin-plate trade has shown 
rather more activity. There is nothing to complain of 
also in the steel trade, work being regular and the output 
satisfactory. The production of coal appears to be in- 
creasing. 

Dowlais.—The Goat Mill has been employed upon steel 
rails for home railways as well as upon foreign and colonial 
orders. The demand, however, has not been particularly 
urgent. There hasalso been little doing in steel sleepers. 
The Big Mill has not been active during the last few 
days, and production has been reduced in consequence. 


Blaenavon.—No. 8 furnace, which has been recon- 
structed on the most modern lines at Blaenavon, was set 
to work on Wednesday by the general manager (Mr. G. 
Forster Martin), who switched on the electric current 
which ignited the timber at the bottom. Two furnaces 
have been working at Blaenavon for some time with 
excellent results. Oneof these, however, had to be blown 
out, and the new furnace has been blown in to replace it. 








Tue RoraL AGRicuLTURAL Soc:ety.—On Wednesday, 
the 1st inst., the last monthly meeting of the above 
Society before the autumn recess was held at 13, Hanover- 
square, the President, Mr. F. S. W. Cornwallis, being in 
the chair. The selection of a place at which to hold the 
Society’s show in 1907 was the cbief business that came 
before the Council. Invitations had been received from 
both Lincoln and Ipswich, and, after deputations from 
these towns had been heard, it was decided to accept the 
invitation from Lincoln. It was further decided to hold 
the show in the week beginning June 24, 1907. As the 
Council’s proposals for the disposal of Harewood House 
are approved of by the debenture holders in that pro- 
perty, it has been decided to acquire the lease of 16, 
Bedlord-equare, for the offices of the Society. 





Tenpers Invitep.—The Commercial Intelligence 
Branch of the Board of Trade are informed by His 
Majesty’s Consul at Amsterdam that the Provincial 
Government of the Province of North Holland, at Haar- 
lem, is | or to receive tenders up to 11 a.m. on 
August 9 for:—1. The widening and deepening of the 
North Sea Canal, and the construction of canal-bank 
works and additional works between the Hem-bridge and 
the border of the passage in maintenance by the Munici- 
lity of Amsterdam. The cost is estimated at about 
0002. 2. The deepening to 10.30 metres below normal 
Amsterdam level of the North Sea Canal between the 
side-canal B and the west side of the bend near Buiten- 
huizen, and between the side-canal C and the new Hem- 
bridge. The cost is estimated at about 16,4007. Copies 
of the contracts (Nos. 173 and 163) may be obtained from 
Gebrs. van Cleef, The Hague.—We are informed by the 
Commercial Intelligence Branch of the Board of Trade 
that tenders are invited by the Danish State Railways 
forthe supply of 2500 tons of rails and 600 tons of fish- 
plates, bolts, spikes, &c. Tenders will be received up to 
August 11, and must be addressed to Direktron for 
Bausafdelingen, Gammel Kongerej, I.F., Copenhagen, 


MISCELLANEA. 


Ir is stated in the Iron Age that a Hulett patent ex- 
cavating bucket, installed by the Wellman-Seaver Morgan 
Company, of Cleveland, Ohio, recently unloaded at the 
Rondeau dock of the Lake Erie Coal Company, 1653 tons 
of lump coal in 7 hours and 24 minutes, or at a rate of 
2234 tons per hour, including cleaning up. 

The phenomenal growth of the Newcastle-upon-Tyne 
Electric Supply Company, Limited, is not in the 
Electrical Times. In 1901 this company sold about 24 
million units. The next year this amount was doubled. 
In 1903 it had reached just over 9 million units; in 1904 
17 millions, and in 1905 the figure of 30,378,852 units. 


It is stated in the Jron Age that superheated steam 
was applied to locomotives as long ago as 1870, on the 
Chicago, Burlington and Quincy Railroad, U.S.A. The 
system, which was one in which the superheater was 
situated in the emoke-box, was abandoned as not suf- 
ee economical to warrant the extra cost and trouble 
involved. 


The production of flucrspar in 1905in the United States 
amounted to a total of 57,385 tons (of 20001b. each), valued 
at 362,488 dols., most of it coming from the mines in 
Illinois and Kentucky. This is an increase of 20,933 tons 
on the output for 1904. The largest demands for this 
mineral are for open-hearth steel furnace work, and an 
— ae demand is found in connection with foundry 
work. 


Since 1903, according to Indian Engineering, the North 


to | Western Railway of India has placed on the road 188 new 


locomotives, 75 of which are 4 coupled bogie passenger 
and 27 six-coupled bogie passenger-engines. Orders 
already given provide for the delivery, before April, 
1907, of another 141 engines, which number, among other 
om | includes that of 8 coupled goods, of which 45 are 
ordered. 


During the last 100 B ern 18 brid have been built 
across the Thames, including and below Hammersmith 
Bridge, but excluding bridges, used eolely for railway 
traffic. This figure, however, includes bridges rebuilt 
during that period, of which there were two, the new 
Hammersmith and the new Vauxhall bridges taking the 
place of structures which were built towards the beginning 
of the 19th century. 


According to a paper read before the Institute of 
Sanitary Engineers, the cost of a factory building con- 
structed of steel, screen walls of brick, concrete founda- 
tions, &c., of two floors, giving a total superficial area of 
12,800 ft., and height of 11 ft. clear for each storey, would 
be about 1/;.d. per cubic foot. A building of 10,560 super- 
ficial feet area, 18ft. to eaves, including armoured con- 
og foundations and concrete paving, cost 1i}4. per cubic 
oot. 


The operating costs on the Bloomington, Pontiac, and 
Joliet single-phase line are stated by the Street Railway 
Journal to be 15.94 cents. per car-mile, of which trans- 
portation charges are 12, cents. The average mile- 
age per car per day is 167.2; ave watt-hours per ton 
mile 65.6; earnings per car-mile 23.1 cents. The cars 
at 32 tons, and schedule speed is 21 miles per hour, 
with a maximum speed of 42 to 44 mlles per hour. The 
voltage of the system is 3300. 


A comparison of various electric supply undertakings 
shows a total cost per unit of 0.49d. at Prescot, 0.57d. at 
Newcastle, and other costs ranging in varying amount 
up to 0.76d. in the cases of tle and Warrington. 

eweastle, owing to its proximity to the coal-fields, is 
stated by the Electrical T'imes to enjoy such advantage 
that its fuel costs are the lowest in the kingdom, being 
0.13d. per unit, the next lowest being Leeds and St. 
St. Helens, with 0.18d. fuel cost per unit. 


A good working record comes from the Lackawanna 
Steel Company’s works at Buffalo, where one of the 
open-hearth furnaces has made 300 heats without repairs, 
and the roofs and posts are in such condition as to be yet 

for another 50 to 100 heats. The furnace used pro- 
ucer gas and all cold metal, the heat averaging 60 tons 
of ingots per heat. Another furnace made 20 heats in 
one week, producing 1260 gross tons of ingots with 414 
Ibs. of coal per ton of ingots, using producer gas and 
practically all cold metal. 


The eating of broken locomotive frames without 
taking them down has been the practice in some shops in 
America for several years; among the early roads to 
adopt the system was the Southern Pacific. In the Aail- 
way Age an account is given of work of this description 
on the Baltimore and Ohio. The engine is lifted and 
packed up, so that the frame is well clear of the wheels, 
and the fracture suitably pre for welding. A fire- 
brick oven is built round the broken member, which 
is then heated with oil fuel under air-blast. The welding 
is —— completed in 40-45 minutes, and only about 
15 hours elapse from the time the engine comes into the 
shop to the time it goes out on the road again ready for 
service. 








Tue British ASSOCIATION FOR THE ADVANCEMENT OF 

Screxcr.—The opening meeting of the above Association 

took place on Wedne:day evening last at York, when 

= President, Professor E. Ray Lankester, delivered his 
ress. 





A New Tyrr or Motor-Can ror Lonpon: Erratum. 
—With reference to the ger pn h published under the 
above heading on e 119 of our last issue, we are asked 
to state that Mr. Theo. Ridge, of 67, Kitto-road, 8.E., 
is not the designer of the cab, but is acting as represen- 








paid a visit to Middlesbrough and Durham on Tuesday. 





B. The specification eee A be consulted at the above 
office of the Board of Trade, 73, Basinghall-street, E.C. 


tative of a syndicate financially interested in the vehicle, 
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THE MOTOR-BUS AND THE MOTOR- 
OAR. 

An eminent engineer, in the course of conversa- 
tion on the possibility of the working expenses of 
motor-buses being reduced to 6d. per mile run, 
remarked, ‘‘ You cannot have that noise for the 
money.” This sums up the situation comprehen- 
sively and accurately. Every objection to the 
motor-bus which is reasonable—an important re- 
servation—is avoidable by good design and manu- 
facture, or by efficient control. The removal of 
the causes which justify complaint may in- 
crease the cost of construction, but there is abun- 
dant compensation in the reduction of working 
expenses due to less wear, &c., and it is im- 
portant that the subject should be put before the 
public from this point of view. e are not con- 
cerned with unreasonable objections. Rapid 
transit is now a necessity. The motor-bus has 
created a demand which makes its existence im- 
perative along approved lines in respect of 
design and construction. It has developed a great 
industry which is worthy of encouragement. 
Already 14 million passengers are carried each 
week in London alone by motor-buses. In a little 
more than a year the number running in London 
has multiplied tenfold, and is. now approaching 
1000. The London General Omnibus Company 
alone have 800 in course of construction. The 
capital involved in works for the building of ‘buses 
was, in October last, 5,000,000/.; and the number 
of workers engaged 17,000. Since then there has 
been a large increase under both headings. The 
opposition of the frontagers along the routes must 
give way to the convenience of the public, but at the 
same time it is imperative that the ’buses should 
be made, as far as mechanically possible, free from 
danger and objection alike for the passenger and 
the public ; economy lies that way. 

It is possible even that a greater measure of 
Government control than now exists would be 


be | beneticial, both to the owners of the buses and the 


public. The examination by the Metropolitan 
police, for instance, is not sufficiently searching ; 
it is concerned principally, if not solely, with 
braking and steering capacity, two important items, 
no doubt, in the safe working of the ’buses. But 
there are other and equally vital elements in con- 
nection with the design, manufacture, and control, 
and these receive no attention from the police. 
Government departments, it is true, are naturally 
conservative, and may prove obstructive in the 
case of a mechanical production, such as the motor- 
bus, in its evolutionary stage. There is no reason, 
however, why a broad-minded supervision by some 
department should not be helpful to the industry, 
while conducing to public confidence and safety ; 
as is, indeed, suggested in the report upon Metro- 
politan Cabs and Omnibuses by a Select Committee 


1 | of the House of Commons, which has been sitting 
62|under the chairmanship of Mr. Henry Norman. 


In any case, it is surprising that while the Board of 


5| Trade exercise jurisdiction in connection with the 


design and building of passenger steamers and rail- 
ways, and conduct official inquiries in the case of 
fatal accidents, there is nothing analogous as 
regards motor-buses, which are equally liable to 
give rise to fatal accidents. The coroner’s inquiry 
is not sufficient; time and again valuable sug- 
gestions to the engineer have resulted from the 
action of the Board of Trade. It is of the greatest 
importance that all accidents should be investigated 
scientifically, and that the lessons to be learned, 
from a mechanical point of view, should be formally 





set forth for the public benefit. This has been 
done in the case of boiler explosions with the 
happiest results. Standards of strength, based 


ting, |ON @& proper conception of stresses, minimum 


dimensions to counteract the tendency to capsiz- 
ing, to obviate lateral swaying, and to improve 
steering, might very conveniently be specified ; and 
should foreign vehicles fail to meet the conditions, 
those who realise that British wants are more fully 
interpreted by British makers would be the better 
satisfied. 

British conditions differ from those in foreign 
countries, where many of the "buses on our streets 
were made, and the requirements as regards motor- 
buses vary greatly from those in connection with 
the motor-car. The "bus runs, day by day, from 
100 to 120 miles; the average motor-car does this 
only occasionally. The engine of the ’bus is run 
practically up to its full capacity during the whole 
period ; the pleasure-car has usually an excess of 
power, and is run usually for the greater portion 
of its time on very light loads. The frequent 
stopping and starting of a ‘bus involve larger 
momentary stresses, and the repeated braking is 
most trying to the mechanism. The portions 
of parts therefore require to be more liberal, the 
margin of safety higher, and the care more vigilant, 
especially in the case of material to obviate undue 
fatigue to the metal; there is more wear, and 
therefore more frequent and complete examination 
and overhaul are requisite. 

As regards the qualities of design to meet these 
conditions, we fear that stresses have not been 
investigated with scientific care, and that from 
lack of experience many ‘buses have been put on 
the market with parts improperly proportioned. 
Engines for ’bus work require more liberal propor- 
tions, particularly in respect of bearings, than those 
for motor cars, so that they may run longer with- 
out attention. The gearing is subjected to great 
pressure and a rapid succession of blows which make 
demands on the material scarcely to be met by any 
metal formerly in the market. The Vickers Com- 
pany, by a long research, have evolved for motor 
cars a steel which, when case-hardened, gives an 
exceedingly hard shell and a tough core, with a 
tensile strength of between 70 and 80 tons per 
square inch. 

As the ratio from the bottom to the top speed is 
approximately 4 to 1, all the parts behind the gear- 
box should be made so as not to be overstressed by 
the engine developing full power when on the low 

ear. This is a point occasionally overlooked. In 
addition to this, braking effort easily stresses the 
same parts to quite three times the stress ordinarily 
produced by the engine. When this condition is 
met the vehicle, under ordinary conditions, has a 
very high factor of safety. It is the boast of the 
motorist that he can stop his vehicle in-a pheno- 
menally short space, but he does not always realise 
how severely he racks his mechanism in so doing, 
unless the maker has foreseen this, and has de- 
signed his parts, not from the point of view of the 
driving power, but from that of the stresses caused 
by braking. Of course, this is now fully realised 
by makers of repute, who are fortunate in securing 
clients who look to efficiency more than cheapness. 
We have lately seen an omnibus—one of a large 
number built by the Wolseley Company for the Lon- 
don General Omnibus Company—in which all the 
stresses had been worked out from the brakes. The 
London General Umnibus Company is, we suppose, 
the largest concern of the kind in the world, with 
the widest experience in street transportation, and 
it will be interesting to see how it will’ meet the 
severe competition, much of it of an amateur kind, 
to which it is now subjected. Judging from what 
we saw, and also from the past history of the com- 
pany, it relies upon securing the public goodwill 

y providing the best and most matured design 
that can be obtained by the aid of the expert 
advice and by a generous outlay of capital. 

Turning to the question of gearing as the source 
of part of that noise against which the public have 
raised a strong protest, we agree with the Royal 
Commission on Meteo thee that this noise is often 
due to worn or ill-working gear, and might be 
avoided by the exercise of care. With a new gear the 
drive by Cardan shaft to the rear axle is more silent 
than chain drive, but the latter wears less, is more 
easily kept in order, and more readily replaced. A 
chain is quickly adjusted, and, properly propor- 
tioned, gives the minimum of noise over a lon 
period. Vibration is a frequent cause of wear, an 
therefore of noise. This is directly traceable to the 
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uneven surfaces of the highways. Were diagrams 
of one or other of our thoroughfares made by one 
of the instruments invented for the purpose, the 
result would astonish most of those responsible for 
their maintenance ; but this is a subject worthy of 
separate treatment. The excessive vibration due 
to running over bad roads with solid tyres may 
produce fatigue in the metals, and it looks as if it 
would be wise to p2riodicslly anneal all parts that 
have to withstand excessive vibration. The Royal 
Commi-sion on Motor-Cars consider that the tyres 
for these heavy vehicles cannot be made much 
more resilient than they are at present, nor can 
the dead weights on the axles be much reduced. 
But something may be done to lessen the amount 
of vibration transmitted from the wheels to the 
body of the vehicle. In the new "buses of the 
London General Omnibus Company, to which we 
have referred, there has been adopted at the rear 
end of the after-springs a rubber buffer pad similar 
to that used on railway rolling stock. This idea could 
be developed generally. The fore end of the spring 
is free to slide in its bearing, and the other parts 
have been arranged as flexibly as possible, so that 
one-part may not stress another unduly. This 
result, in the ‘buses referred to, is ensured by 
universal joints between the main components of 
the vehicles. The sprocket shaft, for instance, has 
spherical bearings at both ends. 

The emission of smoke is another cause of reason- 
able complaint, and is also preventible. It is due 
in all cases to excessive lubrication, and in many 
types of ’buses this can scarcely be avoided without 
running the risk of insufficient supply passing to 
the bearings. In one or two cases a much more 
preferable system is adopted of forcing a quantity 
of oil to all bearings that require constant feed, and 
regulating the quantity so that it may be cut down 
to the minimum possible consistent with efficiency. 
In such case there would be no smoke in the 
exhaust. 

Turning now to the instances of possible danger 
to those using the vehicles, we may take first that 
of fire. The petrol tank itself is not usually the 
source of the outbreak. Very frequently some pipe 
fracture, due probably to vibration, causes a leak- 
age of petrol, which ultimately comes into contact 
with something that may set up the blaze, the most 
probable cause being either some part of the igni- 
tion apparatus emitting a spark, or some incan- 
descent refuse on the exhaust pipe. The most 
obvious preventitive is to isolate the petrol supply 
pipe from such possible contact, so that it cannot 
drip on any igniting medium. It is well to put the 
tank at the extreme rear of the vehicle, with only 
one lead to the carburettor, through which the 
petrol is forced by pressure, which in itself is safer 
than gravity supply. 

The brake mechanism is of primary importance, 
as recent events have clearly proved. The most 
suitable drums are of cast iron, with cast-iron 
shoes. These wear best, and are very efficient 
from the braking point of view. They can also be 
replaced cheaply. The wear of brakes in buses is 
very rapid, so that renewal, and even —— 
onthe road, isan important item. The Wolseley 
vehicles have a special screw adjustment at the 
side of the frame for the countershaft locomotive- 
type brake, which by this means may be adjusted 
in a second without any tools. It is imperative 
that there should be an efficient brake directly on 
the road wheels without the intervention of any 
gear, so that in the case of failure of the counter- 
shaft brake the ‘bus can be brought to a stop irre- 
spective of the gradient. 

The tendency of the motor-bus to roll, owing to 
top-heaviness, has attracted attention, and may 
cause some alarm, but the danger of —— is really 
a remote contingency. The police authorities have 
very properly laid it down as a condition that 
there should be a minimum clearance of 10 in. 
between the mechanism of the chassis and the 
road surface, and this, in some measure, raises 
although not materially, the centre of gravity of the 
‘bus. The lowest part of the mechanism is the 
fly-wheel, the highest the top of the gear-box. 
There is not much possible range between these 
two limits, but it is important to have the body 
of the car immediately over the top of the gear- 
box. This is facilitated by adopting a broad 
gauge; this reduces the capsizing moment, and 
is advantageous otherwise, provided always the 
frame of the chassis is of the maximum strength. 
The body can then be housed snugly with the 


instead of the body being placed on top of the 
springs, a condition which may result in lateral 
weakness, intensifying the tendency of the vehicle 
to roll. The accompanying diagram is instructive 
from the point of view of capsizing moment. It 
represents the latest Wolseley ’bus, and it will be 
seen that the centre of gravity with the ‘bus empty 
is 3ft. 11} in. from the ground, with the ’bus full 
inside and outside 4 ft. 10} in., and with the ’bus 
empty inside and full outside 4ft. 11 in. This 
latter, the most serious condition, would involve an 
angle from the vertical of 34 deg. before the ’bus 
could topple over. The diagram, of course, assumes 
the ’bus to be stationary, for, in taking a curve, 
especially at any considerable speed, the capsizing 
moment would be increased ; even under such con- 
ditions the motor ’bus is much safer than the horse 
vehicle, and altogether there is practically no possi- 
bility of capsizing. In this particular "bus, too, 
there will be the minimum of roll. The type of 
spring has a considerable effect on such tendency ; 
& cross spring increases it, but with the body 
housed between the springs there will be the 
minimum tendency. The rolling of a ’bus, how- 
ever, should not materially affect the steering, 
unless it is so excessive that one of the 
wheels actually loses its hold on tho road, which 
is improbable. 

The wheel-base should be kept as short as pos- 
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sible, but at the same time the body should not 
overhang the rear wheel to any great extent; 
otherwise it is liable to swing badly, and this 
induces side slip. Too much weight should 
not be put on the fore wheels, otherwise the 
steering is ‘‘ heavy,” and the manceuvring quali- 
ties of the bus reduced. In the ’buses for the 
London General Omnibus Company, to which we 
have referred already, and which we have selected 
as representing the ideas of the most experienced 
omnibus proprietors, the engine is fairly well back, 
so that the weight on the front wheels is not exces- 
sive; there is the minimum of overhang forward, 
and the driver sits over the engine, having a very 
clear view of the road. 

Now, as to breakdowns, the overhaul of the 
mechanism is being more and more recognised as 
the important element ; but, until it is systematised, 
the trouble of mechanical defects stopping cars on 
the road is bound to increase as the result of wear. 
The railway companies, with their locomotives, 
recoguise that it is necessary to keep an engine in 
the shed for one or more days every week, although 
there may be no evidence of any possible break- 
down ; and in the case of the motor-bus there is no 
doubt that every day, before the vehicle goes into 
service, all nuts should be looked over and 
working parts lubricated, and that each week 
the ’bus should be taken off the service for one 
day, so as to be thoroughly overhauled and 
examined ; while at intervals, equal to 10,000 or 
15,000 miles of running, the whole of the parts 
should be taken to pieces and thoroughly examined. 





springs alongside, between it and the wheels, | 


This system will be greatly facilitated by all parts 





that are liable to wear or breakdown being made 
readily accessible for such inspection, and easily 
removable or replaceable in case of necessity. 

From first to last, therefore, there is no reason 
to be anxious about the motor ’bus, any more than 
about the motor car. A well-designed and well- 
constructed motor ’bus, on the general lines we 
have discussed, need not be a nuisance, and we 
are satisfied that public opinion, on which the 
Royal Commission places reliance, will succeed in 
carrying conviction to all ’bus companies that their 
policy should be towards the elimination of a!l 
objectionable features and practice. Economy 
is found along the same road. The Royal Com- 
mission are right, too, in deciding that twelve 
miles an hour is a satisfactory speed for ‘buses. 
Universal confidence has to be inspired, and 
prudence is an important element towards this end. 

As regards motor-cars the report of the Com- 
mission is a document full of common sense. The 
main reaon for the enactment of the speed limit 
was to prevent dangerous and reckless driving. 
The police took advantage of it to construct 
‘* traps.” The preponderating majority of convic- 
tions have been for excess of speed in places where 
the road was level, straight, and with full views of 
surroundings, and where motorists would be in- 
duced to run at high speed because it did not 
involve danger to the public. We have always 
held that the rule should be one rather of safe 
driving than of speed, so that the abolition of the 
limit of speed, and the substitution therefore of 
severe penalties on recklessness would be a sound 
policy. Restrictions to twelve miles per hour are 
recommended in notified places in towns and 
villages, at dangerous corners, steep hills, and 
similar points where caution is required. The 
report of the Commission gives conclusive reasons 
for their decision on this and other incidental 
questions, and the general ventilating of griev- 
ances will be effective, we are sure, in minimising 
the inconveniences and objections to motor traffic. 
True lovers of motoring, we are persuaded, may 
be relied on to support the enforcement of the 
sensible law proposed by the Commission. 








THE NAVAL PROGRAMME. 

THE presentation to the House of Commons of 
Vote 8, the shipbuilding vote, is the most important, 
and should be the most interesting event in con- 
nection with the Navy Estimates. ‘The shipbuilding 
programme naturally dominates the whole question 
of naval expenditure. The more ships we build, 
the more sailors we need to man them, the more 
guns, the more docks, the larger administrative staff ; 
and indeed the whole of the fifteen votes that make 
up the Navy Estimates, for both effective and non- 
effective services, are governed by Vote 8. Of late 
years it has been the custom to present this im- 
portant part of the Estimates to the House late in 
the Session, when time was running short and 
members were more anxious to get away from 
London than to sit long hours in committee of 
supply, and it is doubtless for this reason that the 
debate is too often of a character by no means 
creditable to the ‘‘ Mother of Parliaments.” It 
cannot, however, be said that when Mr. Robertson 
brought forward Vote 8 in the House last Friday, 
that the proceedings lacked interest, but we fear 
that a good deal of that interest was due to party 
causes rather than to concern for the welfare of the 
Navy. Of course we all deprecate the introduction 
of a political element into naval affairs, but in our 
expressions of dissent we are all more or less dis- 
ingenuous. So long as the position of headship of 
the Navy is made a pawn in the game of politics— 
so long as the First Lord, the Parliamentary Secre- 
tary, and the Civil Lord, are appointed purely on 
party lines, so long will the presentation of the 
Navy Estimates be a part of the battle of the 
‘*ins”’ and the ‘‘ outs.” 

In a recent article we protested against the 
reduction of the Navy Estimates then under con- 
sideration, and nothing which occurred in the debate 
of last Friday has led us to modify the view we 
then took. In the Navy Estimates presented in 
March, provision was made for four armoured ships 
to be laid down during the present financial year. 
Details were not given, the now-usual legend, 
‘* design not yet settled” occupying the space that 
should properly have been utilised for giving the ele- 
ments of design and the cost. It was stated, however, 
that these ships were to be Dreadnoughts, and we 
have now, in the official return, to which we alluded 
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last week, such particulars of this ship as are! of armaments is a great danger to the peace of the 


usually vouchsafed to the public. 
ships were to be built in the Royal dockyards— 
Portsmouth and Devonport respectively—and two 
by private contract. The total sum to be spent 
on these four ships during the current year was 
381,0101. In addition, money was taken in the 
Estimates for five ocean-going destroyers and twelve 
coastal destroyers—details again not yet complete 
—on which 239,306]. were to be spent this year. 
These were to be built by contract. The remaining 
provision was for twelve sub-marine boats, two of 
which were to be built at Chatham, and were to 
have 40,3031. spent on them this year. 

The provision for four first-class modern battle- 
ships would have been in accordance with the 
principle laid down by Lord Cawdor, and in our 
article dealing with the estimates when they ap- 
peared, we echoed the satisfaction expressed by the 
country at large that the Government had been 
public spirited enough to do what was necessary to 
ensure the safety of the country. We spoke, how- 
ever, prematurely ; Vote 8 had not been passed. 

The new programme now is for three Dread- 
noughts, two ocean-going destroyers, twelve coastal 
destroyers, and eight submarines. That knocks off 
the programme one battleship, three ocean-going 
destroyers, and four submarines. The reductions 
do not largely affect this year’s expenditure, for it 
was not proposed that much progress should be 
made at first, as will appear by the figures we have 
given ; indeed, the whole sum to be spent on ships of 
the new programme was not much over half a million. 
It is, however, quite usual to do little more than start 
a ship during the first year; but, unless the vessel is 
to become out of date before she is finished, the con- 
struction has to be pushed subsequently. That of 
course affects estimates succeeding those of the first 
year of construction. According to estimates made, 
the total liability on the original new programme 
was 8,132,000/.; to which should be added the sum 
of 1,210,000. for armaments. This gives a total 
cost of the ships and guns of the new programme 
(i.e., the ships laid down this year) as 9,342,0001. ; 
this sum, of course, being spread over three or four 
years. The revised new programme now presented 
only involves a total liability of 6,800,000/., or a 
reduction of 24 millions. In regard to this year’s 
share of the expenditure, on account of the new 
programme, there will be a reduction of about 25 
per cent. as compared to the original programme, 
whilst next year the decrease will be nearly a 
million and a half sterling. 

The question is, whether the gain is worth the 
loss; whether the extra money in the national pocket 
is not more than counter-balanced by lower naval 
efliciency ? We formerly expressed our views when 
we anticipated that the trend of political movement 
would lead to this reduction, but we will now set 
forth some of the arguments used for and against 
the step. Asa general principle, it may be said that 
any reduction of naval expenditure is to be desired ; 
that we must allow to the advocates of retrench- 
ment. But to make this contention good we must 
only consider the problem from an economic stand- 
point, and that the money spent on the fleet 
is unproductive. A battleship produces nothing ; 
the labour involved in its construction and main- 
tenance contributes nothing directly towards the 
feeding, clothing, or housing of the people at large; 
and nothing towards the amusement of any but a 
small section. It is good statesmanship, therefore, to 
curtail expenditure on the Navy or the Army as far 
as it can safely be done. ‘The only point to consider 
is where the line of safety is to be drawn, for it is 
obvious that the world has not reached that Utopian 
stage in which we can depend on universal peace, 
and expose our liberties and our wealth to the 
ambition or cupidity of other powers. We can 
no more do without a navy than without a police 
force. Mr. Robertson recognises this. ‘‘ How 
vast,” he says, ‘‘are the Imperial responsibilities 
of this country, and how entirely they depend upon 
the active strength of the British Navy. .... 
Again, do not let us forget that under the present 
state of international law we, with our enormous 
commerce, stand in a peculiar danger on account 
of the liability of our private ships to be captured 
and destroyed by the enemy.” This talk of Imperial 
responsibilities sounds rather strangely beside a 
good deal that was said on the speaker's side of the 
House, and is a little incongruous when contrasted 
with a former speech of the Prime Minister’s which 
Mr. Robertson quoted with so much approval. Sir 
H. Campbell-Bannerman stated that ‘‘the growth 





Two of the new} world. The policy of large armaments keeps alive 


and stimulates the idea that force is the best, 
if not the only, solution of international diffi- 
culties.” We all join the Prime Minister in regret- 
ting that force is considered the only solution of 
international difficulties, but we must recognise that 
it is under those conditions that we exist. That is 
undeniably true of the present; but the Govern- 
ment has great hope for the future. We are to 
have another Peace Conference, with proposals of 
international disarmament. After the absolute 
failure in this respect of the Hague Conference, 
a minister must be of very sanguine complexion 
who would guide his policy by what is promised to 
come, yet it is one of the leading arguments in 
favour of the present and forthcoming reductions 
of naval expenditure. To us it seems like dis- 
banding the police force because the criminals 
were to be asked to be good in future. 

The difficulties in the way of a disarmament 
scheme are so great that, to us, they appear insur- 
mountable. Let us for an instant consider some 
of the most simple and elementary details. We 
will suppose all the Powers agree to reduce their 
navies proportionately—say, 25 per cent.; and, of 
course, to keep that standard permanent, otherwise 
there would be no object in making the agree- 
ment. That might suit us very well, because, as 
the predominant naval power now, we should 
always remain so. But how would the agree- 
ment be carried out? Even if supervision were 
complete it could not be founded on the basis 
of expenditure, because one nation might build 
more cheaply than another, so that it could, say, 
produce four ships at a price that would only suflice 
to pay for three of another power. Again, there 
are facilities that one government might allow, such 
as lower rates of carriage for ship material over 
state railways—a procedure not without prece- 
dent. If, on the other hand, the standard in 
naval strength were to be based on the number of 
ships in each class, would all designs be uniform ? 
if not, who would decide whether the vessels of one 
power were more effective than those of another ? 
How, for instance, to confine ourselves to battle- 
ships, ought the Sachsen, the Charlemagne, the 
Aki, or the Connecticut, to compare with our Dread- 
nought. Then there are values to be apportioned 
to docks, arsenals, mine fields, and numberless 
other things which go to make up the total of naval 
efficiency ; how are these to be settled? The more 
one considers the matter the more one recognises 
the impossibility of establishing a common standard 
of naval efficiency upon which the fleets of nations 
could be proportioned ; even if we could say what 
is a fair allowance for the defence of the ever- 
varying interests—such as maritime commerce— 
that would need defence. Probably if a standard 
were created the attempt to enforce it all round 
would lead to a universal war within twelve 
months. It is on the expectation of such an agree- 
ment that the Government hope next year to 
reduce our shipbuilding to a still lower ebb, and 
yet another battleship is to be eliminated from the 
programme, bringing the total to two in place of 
the four originally considered necessary. 

It is a tacit understanding that the programme 
of construction embodied in the Navy Estimates 
represents the considered opinion of the Sea 
Lords. We are supposed to conclude that if the 
politicians cut down the programme below the 
point naval officers consider essential to the condi- 
tions to be met, the latter will resign by way of 
protest. We rest assured that they will not see 
the safety of the country jeopardised for the 
sake of clinging to office. We find, however, that 
it is difficult to reconcile this principle with 
the present conditions. Mr. Robertson took a 
most unusual course last Friday in assuring the 
Committee that the same Naval Lords who were 
the authors of the original ‘‘new programme” 
for this year — the four battleship programme 
—‘*now recommend the revised programme.” 
‘* We have,” the Parliamentary secretary said, 
‘*the authority of the authors of the original 
programme for saying that I think I am 
right in taking advantage of the permission the 
Sea Lords have accorded me of saying that they 
themselves have recommended to us, their col- 
leagues, the revised new programme we now submit 
to the House.” In answer to Mr. Balfour, Mr. 
Robertson further stated that this recommendation 
included next year’s wes we nal to the two 
battleship programme if the International Congress 





is successful—or, as he stated it, ‘‘ the whole thing.’ 
Continuing, he said : ‘‘ They (the Naval Lords) are 
convinced that the strength of the Navy at present 
is overwhelming, or at all events exceedingly 
great.” 

In a debate in the House of Lords on Monday, 
the First Lord of the Admiralty, Lord Tweed- 
mouth, under pressure by Viscount Goschen, ad- 
mitted that the idea of a reduction did not, at least, 
originate with the Sea Lords. He said :—‘‘ Ata 
meeting the whole matter was brought forward. 
Undoubtedly I brought forward the desirability of 
making reductions ; all the circumstances were sur- 
veyed, and all came to the conclusion announced.” 
These contradictory statements by the members of 
the Board strengthen the desire for a fuller narra- 
tive of the negotiations, and for the straightfor- 
ward opinion of the Sea Lords. 

The Naval Lords have been putin an unfortunate 
position. Parliament is told that what they advised 
in their official capacity in March is to be upset in 
July; and yet no reason is afforded for this reversal. 
Their views are given to the country through the 
mouthpiece of a politician, and they have no way 
of making themselves heard. We all know how 
personal opinion may give one complexion to a fact 
which might appear of a very different colour if 
stated by another authority. This is common 
experience in every-day life; but in Parliament, 
where party tactics excuse a great deal, it is the 
commonplace of debate. We do not for a moment 
insinuate that the Parliamentary Secretary wilfully 
misled the House, but we cannot help speculating 
whether a statement from the First Sea Lord, or 
one of his naval colleagues, might have put sub- 
stantially the main facts in a very different light. 

In conclusion, we think the country will look on 
the course taken by the Admiralty, and still more 
that mapped out for the future, with profound 
misgiving ; and this will not be lessened by the 
fact that the same Naval Lords under a political 
administration which favoured liberal expenditure 
advised one course, and reversed their opinion 
within a few months, when another administration, 
adverse to expenditure, came into power. 








COOPER'S I1I.L COLLEGE. 

Arter a useful life of thirty-five years Cooper's 
Hill Engineering College was, last week, definitely 
closed, and in future the Public Works Depart- 
ment of India will obtain its supply of men in the 
open market. The College was originally insti- 
tuted in opposition to the unanimous opinion of 
the Indian Government, and, by a curious irony 
of fate, it has been closed in the same way. In 
both cases the opinion of the authorities in India 
has been overruled by the India Office here. 
The Public Works Department in India was 
originally a part of the military organisation of 
that territory ; but when the question of opening 
up the country by railways was seriously taken up, 
about 1854, it became necessary to get a supply of 
civil engineers from England, these being men of 
mature age and considerable experience. When, 
three years later, further engineers were required, 
Lord Stanley objected to paying the salaries neces- 
sary to secure men of this stamp, who possibly were 
also of too independent a character to fit in with the 
military traditions of the Public Works Depart- 
ment. Amongst military men discipline and docility 
are often almost synonymous terms; and it may 
well be believed that their interpretation of the 
former term received many a rude shock from 
the self-reliant and experienced men recruited 
under the system to which Lord Stanley objected. 

However this may bo, there is no question that 
it was military influence which led to the institu- 
tion of Cooper’s Hill College, Sir George Chesney 
proving powerful enough to bring about its estab- 
lishment in the teeth of a strong protest from the 
Indian Government. Prior to this, however, an 
attempt had been made to recruit the department 
by the appointment of young men selected by a 
competitive examination of a technical character. 
These were known as ‘‘Stanley engineers,” and were 
engaged on a ‘‘covenant’” on much the same con- 
ditions as the men selected for the revenue and 
legal branches of the Civil Service, and thus 
on much better terms than were afterwards ac- 
corded to the Cooper’s Hill men. Candidates 
for the Stanley Engineerships were required to 
have had practical experience as the pupils of 
civil or mechanical engineers. Some of the men 





thus obtained were of great ability, but the supply 






















































































etoile se Si 


160 


ENGINEERING. 





[Auc. 3, 1906. 








of really well-qualified candidates proved insuffi- 
cient. Out of 40 vacancies advertised in 1868, 
only 22 could be filled, and in the following year 
only 20 men were appointed, though there were 
vacancies for 40. Th India a young engineer 
might be called upon to make many articles—such 
as bricks, for example—which in England would 
ordinarily be purchased. As it would be impos- 
sible for any young man to have acquired by i 
tical experience all the knowledge which might be 
required by him in India, a wide comprehension of 
scientific principles was much more important to 
him than it was in England at that date. 

Had, however, the Government brought the 
matter before the Universities, there is little doubt 
that adequate provision would have been made 
at these for the teaching of the principles of 
engineering, and the Public Works department 
would have been recruited with just the class of 
men it required, at less cost both to India and 
to the men themselves, than was occasioned by 
the step actually resolved on. In fact, Sir A. 
M. Rendel stated in his evidence that Dr. Light- 
foot, on learning that the establishment at 
Cooper’s Hill was decided on, complained that the 
Universities had been kept in the dark as to what 
was in the wind; and that had the Government 
approached them, arrangements for an engineering 
course would have been carried through at Cam- 
bridge—which in the actual course of events was 
not done till over 20 years later. 

The College, however, was established with a 
military man as president: a tradition which has 
been maintained throughout the whole of its his- 
tory. Though in many cases very able men, these 
gentlemen have never had any experience in educa- 
tional matters prior to their appointment, and yet 
they have had through most of that period absolute 
control of the educational system followed. This 
condition of affairs was maintained up to about three 
to four years ago, when the control was vested in 
a board of five members. Under the conditions 
stated there was naturally a somewhat violent 
change in the curriculum, with the advent of each 
successive president. 

At the time of the establishment of the College it 
was thought that the Indian Public Works Depart- 
ment would require about fifty new men annually, 
and the buildings were therefore designed to accom- 
modate 150 students, which, as the course extended 
over three years, would secure the requisite provi- 
sion. The students were, therefore, selected in the 
first instance by competitive examination, and were 
guaranteed appointments in the Public Works De- 
partment, on satisfactorily completing the College 
course. There isa consensus of opinion that the 
first batch which passed through the College were 
exceptionally good men. This was, perhaps, due 
to the fact that the competitive examination on 
entrance was, at the outset, a genuine test of the 
candidate’s ability, as it is only after such a test has 
been established some time that crammers are 
available for ‘‘ spoon-feeding ” youths of moderate 
natural abilities into respectable positions on the 
place-list. Once matters come to this pass, a com- 
petitive examination becomes as much a test of the 
abilility of the crammer as it is of that of the student; 
as undoubtedly a relatively dull youth with this 
assistance will beat a much brighter and better- 
informed one who has undergone no such special 
training at the hands of the expert. Nevertheless, 
Professor Unwin testifies that the system of havin 
the competition at the entrance to the College had 
many advantages in practice. A student inclined 
to be idle became industrious when it was repre- 
sented to him that, failing amendment, he would 
lose his mised appointment at the end of the 
course. This hold over the students was lost when, 
following the cutting-down of the requirements of 
the department from fifty to less than half that 
number, the plan of guaranteeing appointments was 
abandoned in 1880, and the pos‘s vacant were com- 
peted for by the students at the end of their College 
course. Within a very few menths, after a new 
batch of men entered, it was pretty generally known 
which would have a chance of being numbered 
amongst the fortunate few; and the others, realising 
their hopeless position, had many temptations for 
taking matters somewhat easily. Moreover, the 
College fees have always been very high. It was 
originally suggested that they should be 100 guineas 

r annum, but on the Indian Government protest- 
ing against the possibility of their being saddled 
with an annual deficit, this sum was raised, before 


and successive increases brought it of late years up 
to 1831. Other expenses increased the sum neces- 
sary to maintain a youth at Cooper’s Hill to about 
280]. per annum. As there were no scholarships, 
these expenses entirely closed the College to the 
sons of the less wealthy professional men, who 
generally set the pace at other educational estab- 
lishments. 

In spite of the high fees charged, the College has 
never, save on one occasion when there was a sur- 
plus of 631., covered its expenses, even after arrange- 
ments were made for educating here also the re- 
cruits required for the Departments of Telegraphy 
and Forestry. The latter, we may add, were included 

inst the protests of the leading technical ad- 
visers to the authorities, since Cooper’s Hill was 
exceptionally destitute of natural advantages for 
this course of study ; nevertheless, as the students 
were selected by open competition, and had a 
year’s practical work in the Continental forests 
subsequently, good men were produced. Unfortu- 
nately, however, in defiance of expert advice, 
the authorities, in 1890, made an extraordinary 
change in the character of the entrance examina- 
tion. Up to that date, this had been mainly in 
subjects such as would test the probability of a 
youth’s making a good forest officer ; but at the 
date named scientitic subjects were given the go- 
bye, and the candidates were selected on their know- 
ledge of Latin, Greek, French and kindred subjects. 
In fact, the examination was the same as that for 
admission to the Indian Police Force, and the 
Forest Department got those who were not good 
enough to secure a police appointment. 

In spite of the addition of these students in 
forestry and the candidates for the Telegraph De- 

rtment, the College, as stated, still failed to pay 
its way. The only year in which there was a surplus 
was 1899, and then the amount was but 631, due 
mainly to the large sums received from the Indian 
Government for testing work. In the effort to 
secure a balance between the debit and credit side 
of the college accounts, an attempt was made to 
attract from other technical colleges outside students 
not desirous of going to India, but with little suc- 
cess, since an equally good technical education was 
obtainable elsewhere at a much lower cost. 

In 1900 there was a drastic remodelling of the 
professional staff, consequent upon a unanimous 
report of the Board of Visitors that the College 
should be closed. This advice was not then taken, 
but most of the teaching staff were dismissed in the 
most abrupt and least courteous manner ; and, with 
a new staff, it was determined to give the College 
one more chance to pay its way. This it has not 
done, and in 1903, the deficit, reckoning only 3 per 
cent. simple interest on the capital expenditure, 
was over 60001. for the year. It was therefore finally 
decided to close the College this year, as there was 
ample evidence that the men required could be 
easily recruited in the open market, without saddling 
the Indian Government with a large portion of the 
cost of their education. 

As already stated at the outset of the article, the 

Indian Government have protested against this 
decision. They assert that it would now be 
possible to guarantee appointments for nearly the 
fifty men a year which the College was originally 
intended to supply. This guarantee of employ- 
ment would undoubtedly increase the competition 
for entrance to the College, and ensure a higher 
average of ability in the students than has recently 
obtained. But when all this is granted, it must be 
admitted that the heavy fees would always limit 
the field from which candidates could be drawn ; 
although some extension of this area would un- 
doubtedly be effected by the further proposal of the 
Indian Government to reduce the fees to 150/., and 
to admit the sons of officers in the various Indian 
services at a further reduction on this amount. 
The Indian Government attach very great import- 
ance to the esprit de corps which results from the 
Cooper’s Hill men having been educated at a special 
establishment. Undoubtedly this has a value, and 
a youngster fresh from England is likely to receive 
more encouragement and support from his seniors 
if the latter have, with him, the bond of hailing 
from the same establishment, and to this extent 
the service may benefit. But, on the other hand, 
the same esprit de corps may make the men con- 
cerned more ready to band together against the 
Government than they otherwise would, and, for 
the credit of their body, to assist in hushing up a 
scandal should it arise. 


vice are recruited in the open market, and it is 
acknowledged that in these there is a very high 
standard of professional honour, whilst the esprit 
de corps of these bodies has been exceedingly strong ; 
and we believe has not infrequently been asserted 
to the detriment of their engineering colleagues. 

Of course, it may fairly be argued that a higher 
standard of character, as well as a wider culture, is 
required in the engineering service than elsewhere ; 
character being of supreme importance where there 
are frequent possibilities of secret commissions. 
In fact, transactions of this nature on the part of 
engineers recruited for India in the open market 
were hinted at amongst the reasons given for estab- 
lishing Cooper’s Hill in the first instance; but 
having served its turn, the libel was withdrawn by 
the Secretary of State on the indignant demand of 
the Institution of Civil Engineers. 

Another reason given by the Indian Govern- 
ment for objecting to draw its supplies from the 
same source as the great railway and dock com- 
panies, is that certain of the men appointed may be 
too self-reliant to remain in the Government ser- 
vice, and may accordingly leave it for private prac- 
tice. There may, no doubt, be grounds for this 
apprehension; but on the whole the service is more 
likely to benefit by having in it, even temporarily, 
men of this enterprising disposition than if it failed 
entirely to attract them. 

It is not surprising that in view of the feebleness 
of the arguments advanced by the Indian Govern- 
ment, the India Office have felt it inadvisable to 
continue to maintain the College : the more especi- 
ally as they were advised that a further heavy out- 
lay of capital would be needed to bring it up to 
present day requirements. This expenditure would, 
of course, still further increase the heavy annual 
deficit. The close of the last session, therefore, 
concludes the history of an interesting experiment 
in technical education, which is hardly likely to be 
renewed. 








SOME LESSONS IN MUNICIPAL 
TRADING. 

Ir is satisfactory to learn that in view of the 
County Council elections next spring an organised 
campaign is to be undertaken to awaken the 
electors of London to a due sense of their responsi- 
bility in connection with the administration of the 
municipal affairs of the metropolis. This is desir- 
able, because a well-educated public opinion has a 
steadying, as well as stimulating, influence on ad- 
ministrators ; it creates a wider and more intelli- 
gent criticism of municipal affairs. Those who 
propose to prosecute this campaign will find in the 
agenda paper of the London County Council meet- 
ing for this week many suggestive points, wide in 
their range, but similar in the indication they 
afford of the greatest of the Council’s weaknesses — 
their aim to be ‘all things to all men.” It is 
noted, for instance, that the Education Committee 
have to recede from their scheme to organise 
classes for the preparation of officers in the 
mercantile marine for Board of Trade examination. 
The Council proposed to carry out work at present 
very efficiently done by private enterprise, on 
terms from 25 per cent. to 50 per cent. less than 
those formerly exacted. It is now admitted that 
oflicers of the mercantile marine are in a position to 
pay the reasonable charges of private educational 
organisations, and that in the preparation of 
students for examination the coaching process is 
the most effective, and must be almost continuous. 
The Council, therefore, have decided to discontinue 
the classes after the session 1906-7. 

The proposal of the Rivers Committee, to discon- 
tinue the running of the Council’s fleet of Thames 
steamers during the winter months, is another 
notable point. During the first year’s working of 
the service the receipts fell short of the working 
expenses by 50,0951. This result was anticipated 
by many experienced judges. Glasgow’s expe- 
rience in their harbour steamers should have 
taught the Council a lesson; but, unfortunately, 
the London County Council would not be con- 
vinced of the improbabilities of success, especially 
with the type of vessel adopted. Time and again 
private enterprise has essayed the experiment of 
running steamers on the Thames and has failed, 
so that there was no need for an experiment in- 
volving the expenditure of 293,136l. to test the 
question, as is now urged in justification of the 
Council’s mistake. The failure of the system must 
result in an entire discontinuance of the service 
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and the sale of the boats, unless‘'some one can be 
got to hire them. They will never realise any- 
thing like their prime cost, and the chances are 
that the ratepayers of London will be required to 
pay the loss on this unjustifiable experiment. 

it this lesson in the need for limiting municipal 
trading were accepted there would be some gain, 
but the County Council have more than a score of 
committees, and each goes gaily along spending 
money without reference to the experience of others. 
The failure of the steamboat service is not likely to 
induce caution on the part, say, of thehighways com- 
mittee. We have this week the annual report of 
the London tramways ; the surplus balance is only 
31,2491. on a capital expenditure of over 3,000,000, 
notwithstanding that the credit of the ratepayers 
has been pledged to ensure a very low rate of 
interest on the capital borrowed, and yet the com- 
mittee are determined not to check their capital 
commitments. They propose to apply to Parliament 
next year for new tramways extending to 32 miles of 
single line, and involving, for constructon and equip- 
ment, a total of 756,000/., equal to nearly 25,0001. 
per mile. While several of these tramways are 
continuations of lines on the outer fringe of the 
Metropolitan area, others are intended to push the 
urban termini further into the business centre, as 
in the case of the tramways along Tottenham 
Court-road to New Oxford-street, and along Upper 
Woburn - street, Tavistock- square, and Russell- 
square to Southampton-row, joining there the 
Kingsway subway. Apart altogether from the 
keen competition of motor "buses which these lines 
will require to meet, there is serious objection to 
the further penetration of tramways into the busy 
parts of London. 

Another indication of the courage of the Council 
is the proposal that the Works Department should 
carry out the extension of the subway under the 
Kingsway from the Strand to the Victoria Em- 
bankment. This is a work involving great diffi- 
culty and grave risks. It is true that the Works 
Committee carried out, without the intervention of 
the contractor, the construction of a part of the 
subway under Aldwych and the Kingsway, but in 
that instance they were operating practically on 
virgin soil, whereas the boring of the subway to 
the Victoria Embankment is under, or adjacent to, 
valuable property, and there is involved the risk 
of serious collapse. Another proposal of a kindred 
nature is the setting up of regulations for the test- 
ing of electricity meters. The Council object to 
supply companies carrying out this-work, and pro- 
pose that no electricity meter shall be fixed for use 
unless it shall have been previously tested and 
stamped by the Council. The Highways Com- 
mittee are now requested to take any requisite 
steps to place before the Board of Trade all the 
facts relating to the subject. 

The accounts of the tramways working for the 
year are unfortunately confused, because of the 
variety of systems in use for the 104 street miles 
traversed, and it is not possible to make any com- 
parison either as regards prime cost, or working ex- 
penses, with systems in other large towns. It is 
notable that on the South London Electric Tram- 
ways the ratio of working expenses to total receipts 
is about 65 per cent. ; in Glasgow, 55.6 per cent ; 
and in Manchester, 65.3 per cent. But there is 
need for some Government action to ensure a 
uniformity in account keeping, so that the rate- 
payers might be enabled to ascertain exactly how 
the respective systems compare. It is incumbent 
also that some basis should be determined for de- 
preciation and renewals, as at present there is a 
difference in practice, not only as to the rate of 
depreciation, but also as to whether this sum 
should be reckoned in the working expenses before 
the balance of profit is struck. In London the 
traffic receipts per car-mile work out to just under 
12.4d., in Glasgow to 10.43d., and in Manchester 
to 10.87d. ; while the operating expenses in London 
are 8.04d., in. Glasgow 5.80d., and Manchester 
7.10d. In London the cars are larger, the mileage 
per unit of area is less. Altogether the street 
mileage in London is equal to 200 miles of single 
track, whereas in Glasgow and Manchester it is 
151 miles. In London, however, the ‘public have 
still a strong preference for the "bus, and with the 
improvement of the motor-bus this must develop, 
so that there is the greater need for caution in the 
development of the tramway system, especially 
within the business area of the Metropolis. The 
high cost of the conduit system lends emphasis to 
to this aspect of the subject. 





NOTES. 
Tae Propvuction or Liqguip AIR ON AN 
InpustTRiaL SCALE. 


A piant for the production of liquid air on an 
industrial scale has recently been erected at Church- 
road, Battersea, by the Liquid Air, Power, and 
Automobile Company, of Great Britain, Limited, 
who operate a process, the details of which have 
been worked out by Mr. Hans Knudsen. The 

lant laid down consists of a 250 horse-power 

ngersoll-Sargent three-stage my eye, which 
delivers the air at a pressure of 2500 lb. per square 
inch. The air, on leaving the compressor, passes 
through a water-separator, consisting of coils of 
small-bore copper pipe immersed in a stream of air 
delivered from the liquefier at a temperature a 
little below freezing point. This causes any mois- 
ture contained in the compressed air to be frozen 
out, and the clean and dry air then passes into 
the liquefier. There are two of the separators 
which are made use of alternately—one being at 
work whilst the ice condensed in the other is being 
thawed out. At the upper part of the liquefier a 

ir of separators for CO, are arranged, which work 
in a similar fashion ; the bath of air in which the 
coils of these are immersed being at a temperature 
sufficiently low to freeze out the CO,. Having been 
thus cleared of moisture and carbonic-acid gas, the 
air is allowed to expand through small openings, 
much in the same way as in the machines of Dr. 
Hampson and Linde, with the exception that the 
a takes place down to a pressure of 125 Ib. 
only. Any air liquefied is separated out by gravita- 
tion ; and the uncondensed portion of the air is, 
after passing back over the liquefier coils, expanded 
through a turbine down to about atmospheric pres- 
sure. The turbine-runs at 600 revolutions per 
minute, and drives a compressor through worm-gear- 
ing, so that some of the power originally expended 
in compressing the air is recov In - 
ing through the turbine a further quantity of air 
is condensed, and the very cold air which escapes 
re-enters the liquefier, where it effects a further 
cooling of the compressed air. The plant is said to 
be capable of producing about 700 gallons of liquid 
air per day, for which it is hoped to find a market at 
5s. per gallon. It is not, however, easy to see in 
what direction a demand for so large a quantity of 
this commodity may arise. For the purpose of 
power development the cost is obviously prohibitive, 
since at least a gallon would be needed per indi- 
cated horse-power hour. It is claimed that it may 
be used as a safety explosive in coal-mining ; the 
method followed being to enclose it ina metallic 
cylinder, having a free outlet, which is closed only 
when the ‘‘ cartridge” is: placed in the bore-hole. 
The pressure thereupon generated is said to bring 
down the coal very effectively. As « source of 
oxygen, the price named seems to have no advan- 
tages over that at which the gas is obtainable 
by other methods, since liquid air at 5s. per gallon 
presumably means liquid oxygen at well over 30s, 
per gallon, or more than 3d. per cubic foot of free 
gas if the oxygen is to be really free from nitrogen. 
Of course, cotton-wool steeped in liquid oxygen 
makes an extremely powerful and, we believe, 
cheap explosive, but, unless we are misinformed, 
trouble has arisen in thus using it, owing to the 
generation of e volumes of carbon monoxide, 
which is extremely poisonous. The requirements 
of the research laboratories in London would, no 
doubt, increase if it were possible to buy liquid 
air as an ordinary commercial article, and at a 
reasonable price, as is promised by the new 
company. 


Tue Scortish Rewiapiiity TRIALS. 


The development of the motor-car has now so far 
advanced that it will do everything in the way of 
speed that a reasonable driver could require of it, 
and far more than the law will allow. Hence 
racing pure and simple has become of comparatively 
little use in indicating improvements in design, and 
now tends to the origination of costly and mon- 
strous vehicles useless, except for the track, and 
not very safe even there. is was by no means 
the case always, for not very long ago the racing 


vehicle of one year became the touring car of the 
next, but now that the limit of practical speed for 
road work can be attained by any car, the utility of 
speed contests is almost nothing. What the ordi- 
nary car-owner wants is a vehicle which will climb 
any ordinary hill at a fair pace, and which can be 
relied on to bring him to his destination and home 





again without mishaps. It is becoming rare nowa- 
days to see a car climbing a hill backwards on its 
slow reverse-gear, or being ignominiously helped up 
by the passengers pushing behind ; but even now 
one too often sees a car stop by the roadside 
while the driver explores the works to find out 
why it will not go. Hill-climbing competitions 
and reliability trials, however, are now provid- 
ing invaluable information to the manufacturers 
as to the little weaknesses that give trouble 
in the everyday running of a car. In the 
recent Scottish reliability trials for touring cars, 
carried out last month under the auspices of the 
Scottish Automobile Club, a course of 671} miles 
in length was chosen, mostly over highland and 
mountainous roads, thus providing a very severe 
test. For the pu of the competition the 
vehicles were divided into five classes, according as 
whether the price of the chassis did not exeeed "4 
3501., 500/., 6501., or was more than 650/. The 
maximum number of marks was 1000, 800 of which 
were apportioned to reliability, 100 were given for 
the best hill-climbing powers, and 100 for the lowest 
fuel consumption. * each class a gold medal was 
awarded to the car gaining the highest aggregate 
marks. The winners were as follow :— 
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The car which gained the Scottish Cup—the prize 
for the lowest consumption per ton-mile over the 
whole trial—was a 10-horse-power Darracq, which 
used only 0.02395 gallon per ton-mile, or ran 41.7 ton« 
miles to the gallon of fuel. The 12.15 horse-power 
Arrol-Johnston car, the winner in the second class, 
had a horizontal engine. It also came out second, 
among all the entrants, as regards economy, run- 
ning 39.65 ton-miles to the gallon. Cars of the 
same make gained first place for lowness of fuel 
consumption in Classes Tit and IV., with the very 
creditable figures of 38.8 and 37.9 ton-miles per 
gallon. The significance of these figures is empha- 
sised by the fact that a very well known make of 
French car only managed to run 15.4 ton-miles to 
the gallon. In connection with the trial it is plea- 
sant to notice the excellent performance made by 
the British-built cars, proving that there is now no 
need to go outside this country to purchase as good 
a car as can be made. 


Stream SuPERHEATING IN WARSHIPS. 


The engineering branch of the Admiralty is to 
be felicitated on one more interesting development 
in connection with propelling machinery, and one 
which promises to have important influence on coal 
economy, especially at low powers. With a view 
to testing the advantage of steam superheating it 
was decided to fit a gey of the Coles of the 
Britannia—a battleship of the King Edward class 
—with superheaters. An analysis of the results of 
the trials, which have just been concluded, indicates 
that at one-fifth power there is a reduction in the coal 
consumption equal to 15 per cent. The Britannia, 
the propelling machinery of which was constructed 
by Messrs. Humphrys, Thani and Co., Limited, 
of Deptford, was designed to develop 18,000 
horse-power, to give the ship a speed of 18.5 knots 
when at her full-load draught of 26 ft. 9 in. and 
oe 16,350 tons. The steam plant includes 
three cylindrical boilers and eighteen water-tube 
boilers the latter manufactured by Messrs. Babcock 
and Wilcox, Limited, at Renfrew, N.B. All of the 
boilers are worked under forced draught on the 
closed stokehold system, and six of the eighteen 
water-tube boilers are fitted with superheaters. The 
ordinary tube-heating area in these boilers was re- 
duced by an amount corresponding exactly to the sur- 
face of the superheater, so that the total surface is 
the same. The six boilers were sufficient to drive 
the vessel at her cruising speed, the engines de- 
veloping one-fifth of the total power. As at this 
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stage the coal consumption is heaviest per unit of 
power, owing to the large water consumption of 
the main engines when developing so low a pro- 
portion of their full power, and to the fact that 
the auxiliary water consumption then bears sucha 
large proportion of the total, the improved economy 
is important. It was decided to run a thirty hours’ 
trial with saturated steam, using six of the ordinary 
water-tube boilers, and, for comparison, a trial of 
corresponding duration with superheated steam, the 
six superheater boilers being used. As the cut-off 
and other conditions of working the engine were 
identical, the only variant was the temperature of 
the steam. On this trial it was found that the super- 
heated steam gave 111 horse-power less, which would 
indicate that if the whole of the steam plant is to 
be worked under the superheater system, a greater 
capacity of cylinder may be desirable, or an altera- 
tion made in the cut-off. The economy, however, 
of the superheated steam was pronounced, as the 
coal consumption with saturated steam was 2.07 lb. 
per indicated horse-power per hour, against 1.77 lb. 
with superheated steam, while the water con- 
sumption was 21.02 lb. per indicated horse-power, 
as compared with 18.9 lb. for superheated steam. 
The amount of superheating at the boilers was 
92.5 deg. Fahr., and at the engines 83 deg. Fahr. 
above that due to the steam pressure. The water 
evaporated - pound of coal was slightly higher in 
the case of the superheater trial, and the uptake tem- 
perature was slightly lower, being 347 deg. on the 
superheated steam trial, as compared with 398 deg. on 
saturated steam. It may be added further that the 
coal consumption on the superheated steam trial 
(1.77 lb.) compares with an average of slightly over 
2 lb. in the preceding five vessels of the class at the 
corresponding trial with saturated steam. The gain 
on the 30 hours’ trial at 70 per cent. of the engine- 
power was also marked. ere all the boilers were 
in use. The amount of superheat at six boilers 
was 72 deg. Fahr., the boilers being worked at a 
lower rate of evaporation than on the one-fifth power 
trial. The steam from the superheaters was passed 
into the steam leads to the port engine, resulting 
in a superheat at this engine of 33 deg. Fahr. 
The net effect was that the coal consump- 
tion was only 1.50 lb. per indicated horse- 
power, as compared with an average of 1.78 lb. 
in the preceding six ships. The water con- 
sumption was 16.21 lb., > eo 17.49 lb. for 
the four preceding ships of the class in which 
this measurement was taken. On the full- 
power trial the same conditions prevailed, the 
amount of superheat at six boilers being 87.5 deg. 
Fahr., with the boilers worked at their fullest 
capacity ; at the port engine the superheat was 31 
deg. Fahr. The coal consumption in this trial was 
1.83 lb., as compared with 1.92 lb. in the six 
preceding ships. The water consumption on the 
Britannia was 18.5 lb. These results are certainly 
interesting ; and we hope later to illustrate the 
system : all will watch with close interest the per- 
formance of the vessel in service. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THe summer meeting of the Institution of 

Mechanical Engineers is being held during the 

resent week at Cardiff, under the leadership of the 

*resident, Mr. E. P. Martin. Itis now twenty-two 
years since the Institution visited the commercial 
capital of Wales, the late Sir Lowthian Bell being 
president on that occasion. The meeting was 
memorable in many respects, and the warm welcome 
given to the Institution on that occasion must have 
caused all those members who were then present, 
and who could attend this year’s meeting, to look 
forward to the present gathering with pleasurable 
anticipation. 

The meeting is also fortunate in having as its chief 
so prominent a local man as the President of the 
Institution, whose power, it may be said, rests as 
firmly on his popularity as on the important posi- 
tion he so long occupied. With Sir Willlam Lewis 
as President and Mr. T. Hurry Riches as one of 
the Honorary Local Secretaries of the Reception 
Committee, the arrangements that were made for 
the entertainment and instruction of members 
were sure to go without a hitch, for there has not 
been a meeting of engineers or metallurgists held 
in Cardiff for many years past that Mr. Riches’ 
powers of organisation have not carried the business 
through triumphantly. In Mr. David E. Roberts 
he has found a worthy coadjutor, and to both these 





gentlemen the thanks of all attending the meeting 
are due in an exceptional degree. 


Recertion sy THE Deputy Lorp Mayor oF 
CARDIFF. 

The meeting commenced on Tuesday last, 
July 31, by members assembling in the Hall of 
the South Wales Institute of Engineers, when they 
were welcomed by the deputy Lord Mayor, Alder- 
man W. L. Yorath, who represented the Lord 
Mayor of Cardiff, Alderman Robert Hughes, the 
members of the Local Reception Committee, and 
the President and Vice-Presidents of the Council 
of the South Wales and Monmouthshire University 
College, 

The Lord Mayor was unfortunately prevented 
by illness from attending the meeting. 

Alderman Yorath, who occupied the chair at 
the commencement of the proceedings, welcomed 
the members of the Institution, and also those 
guests from America who attended the meeting. 
He expressed his regret—in which he was sure all 
present would join—that the Lord Mayor was 
unable to be present, and more especially on 
account of the cause of the Lord Mayor’s absence. 
He was glad to see that eminent engineers from 
America were present. He spoke of the beneficial 
effect of the meeting together of those engaged in 
industries founded on science, as it welded together 
different countries in the bonds of good-fellowship. 

Mr. T. Hurry Riches, who spoke next, said that 
it was a matter of regret to him, as it would be to 
all, that Sir William Thomas Lewis was not present, 
as it would have been his duty, as Chairman of the 
Reception Committee, to have welcomed the Insti- 
tution to South Wales. In Cardiff they were proud 
to claim the President of the Institution as a local 
man ; and the speaker congratulated Mr. Martin 
on the high honour that had been conferred upon 
him by his election as President of so great and 
<> a Society. 

r. Edwardes added a few words of welcome on 
behalf of University College. 

Mr. E. P. Martin in reply, said it was a great 
leasure to him to return thanks on behalf of the 
nstitution and the American Engineers who were 

present. The importance of the district was very 
great, and this would be appreciated when he said 
that it furnished the raw material of motive power 
for half the fleets of the world. It was a matter of 
great regret to all that the Lord Mayor was unable 
to be present, especially when they remembered 
that ill-health was the reason of his absence. He 
had received a letter from Sir William Lewis ex- 
pressing his great regret that he was not able, on 
account of illness, to fulfil his duty as President of 
the Reception Committee. 

The Deputy Lord Mayor then vacated the chair 
in favour of Mr. Martin, and in doing so said that 
the Lord Mayor was rapidly progressing towards 
his normal state of good health. 


New Memper or Councit. 

The minutes of the former meeting having been 
read by the secretary, Mr. Martin announced that 
Mr. T. P. Reay had been appointed by the Council 
to be a member of Council in place of Sir Thomas 
Richardson, whose death the Institution had to 
deplore. 


DEVELOPMENT OF Biowrina ENGINES. 

The first eg read at the meeting was a con- 
tribution by Mr. David E. Roberts, of Cardiff, on 
‘The Development of Blast-Furnace Blowing 
Engines.” This paper we shall print in full in an 


-early issue, so that now we may confine ourselves 


to a brief outline of its contents. 

The author commenced by tracing the develop- 
ment of the piston blower from the primitive goat- 
skin bellows, and pointed out how the old leather 
flap-valves of the bellows, strengthened with iron 
and closing against an iron grid, might be found 
even to day in many of the older engines. In 1850 
Mr. Archibald Slate recognised that, for higher 
speeds, positively-controlled valves were necessary; 
and after experimenting with considerable success 
in the use of an ordinary slide-valve, he patented 
an annular valve surrounding the cylinder. A 
modification of this form was recently adopted in 
America by Mr. Edward Slick. About 1870 Mr. 
Daniel Adamson brought out the well-known 
Bessemer blowing-engine with piston valves. The 
next great step was the introduction of separate 
inlet and outlet valves. Of these arrangements the 
author described the Kennedy-Reynolds gear, the 





Riedler gear, the Southwark gear, and the Slick 
gear, and commented on their action. The paper 
went on to describe the arrangement of early steam 
blowing-engines, from the beam-engine type to the 
steeple ty The gas-driven blowing-engine, the 
author believed, would eventually hold the field, 
although at present it was costly and troublesome. 
The turbo-blower, though no more economical than 
a high-class reciprocating blower, was cheaper, 
smaller, and gave an absolutely steady blast. What 
type of plant should be installed must be deter- 
mined by local conditions. The use of a turbine- 
blower in connection with ordinary reciprocating 
steam-blowers was considered in some respects the 
ideal means of augmenting an existing blowing- 
plant, though the turbine had the disadvantage of 
not being a ‘‘ positive” blower, and moreover 
showed a slight falling away in volume of blast and 
in efficiency when the pressure of air was increased 
above the normal, as was sometimes necessary. 

Mr. Joseph Adamson opened the discussion. 
He wished, he said, to correct the statement made in 
the paper in regard to the early history of blowing 
engines. The author stated that Daniel Adamson 
introduced the ordinary piston-valve in the Bes- 
semer blowing engine about the year 1870. It 
was, however, in the year 1859 that the late 
Mr. Daniel Adamson’s firm made an engine of 
this nature for Messrs. Platt Brothers, and this 
was followed by one made for Penistone. In the 
"59 engine a certain design of piston was adopted 
on account of some experiments made by a French 
engineer, in which a solid block was made to fit into 
a true cylinder. It was a question whether this 
arrangement could be adapted for the purpose 
without packing ; but they had a turner who 
undertook the work. The result was that after 
trying the plain block they put first one, then 
two, and eventually four grooves in the pistcn, 
and it then proved perfectly tight. As a conse- 
quence that practice became established, and was 
carried on up to the present time, as a piston was 
thus obtained which was practically tight. 

Mr. Hutchinson said that probably many mem- 
bers would know of his connection with the firm 
who were manufacturers of the turbo-blower men- 
tioned in the papers (Messrs. Parsons and Co., of 
Newcastle), but it was fair to mention the fact, as 
the views he was about to express might appear 
biassed. He would therefore say less than he 
otherwise might have been inclined to do. The 
author had said that for augmenting the power of 
an existing plant the turbine was well suited, and 
that, in combination would ordinary reciprocating 
steam engines, it provided a system both safe and 
satisfactory, and one that was in many ways ideal. 
The speaker would be glad to know if the author 
meant that the turbo-blower should be used only as 
an auxiliary to the reciprocating engine, or the 
latter as auxiliary to the turbine. He concluded 
that all present were acquainted with the Parsons 
turbine, and the turbine-blower was on the same 
principle, only reversed. Air was taken in at one 
end from the atmosphere, and was compressed by 
being passed amongst the blades, coming out at the 
eduction end at augmented pressure. As the 
turbine was a new invention, it was natural that it 
should appear as an auxiliary ; but he had known 
cases in which ordinary engines had been removed 
and turbo-machines had been substituted for them. 
In one case, however, it was proposed to lay down 
a new blowing plant to give 40,000 cubic feet of 
free air per minute at a pressure of 10 1b., and he 
thought, therefore, that any question as to the 
turbo-blower being used only as an auxiliary 
should be answered in the negative. The author 
had said that the weak part of the turbo-blower 
was that it was not quite positive, and that there 
was a slight falling away in volume and efficiency 
when the pressure was increased above the 
normal, as it would have to be in the case of 
a ‘‘standing” or ‘‘sticking” furnace. That was 
to an extent true, but experience had proved that 
this was not a weak element, as air pressures up to 
60 lb. to the square inch had been obtained, and it 
was contemplated going to 80 lb. or 90 lb. to the 
square inch. Under these circumstances it would 
be safe to use the turbine when pressures of 10 Ib., 
or even 25 lb. to the square inch, were required. 
Int to lubrication, no oil was needed in the 
cylinders, but only for the bearings, and this was 
pumped in under pressure, being used over and over 
again. It was found that the charge for lubrication 
with a 14,000 horse-power set was 1s. 6d. for seven 
days. In regard to space occupied he would state, 
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that in every instance where turbo-blowers had been 
put into existing plants, no fresh building opera- 
tions were needed, the blowers going in beside 
the existing engines. In one case, where provision 
had been made for the addition of a reciprocating 
engine, they found that there was space for a turbo- 
blower of four or five times the power. The author 
had said that the efficiency of the turbine was not 
greater than that of the reciprocating engine of a 
high class. With that the speaker did not agree, 
although the consumption of steam was not so small 
at low powers ; but even with a non-condensing set 
the average would be better than that of a recipro- 
cating engine, and the condensing turbine would 
havea ee ens at all loads ; there was, also, the 
additional efficiency of the air-compressing section, 
owing to the absence of valves and rubbing parts, 
to be considered. He thought, however, that in 
the case of the blowing engine only the normal 
load should be considered, so far as economy was 
concerned, for the reasons excellently expressed by 
the author in his paper. If greater power was 
needed, on emergency, it could easily be obtained 
by passing steam direct from the boiler to the 
intermediate stage. In regard to the use of the 
gas-engine, no doubt if surplus gas could be 
obtained which was reliable and clean, the gas- 
engine would be very difficult to beat; but such 
were not the conditions under which the gas 
was supplied. The speaker knew of cases where 
engines worked by blast-furnace gas gave a great 
deal of trouble. He had one case in mind where 
the proprietors would be very glad to get rid of 
the gas-engine. In regard to this question he would 
say that if an internal-combustion turbine could 
be evolved, the reciprocating gas-engine would be 
out of the competition. 

Mr. Mark Robinson said that the loss of efficiency 
by leakage past valves, referred to by the author, 
was a highly controversial subject. No doubt many 
engines leaked in this way to a considerable extent, 
but it was his opinion that in a good engine leakage 
past the valves did not account for loss of efficiency 
to anything like the same extent as condensation. 
From experiments made he was of opinion that above 
1300 or 1400 horse-power the turbine was superior 
to the reciprocating engine; at 1000 horse-power 
the case was doubtful. He would point out that 
the fan was the most natural and economical appa- 
ratus for setting air in motion. The turbo-blower 
was but a large number of fans acting in series, and 
therefore its efficiency was to be anticipated. 

Mr. J. A. Coombes said that it was interesting 
to note that in describing the most recent blowing- 
engine practice the author gave descriptions of 
American gears only. The Riedler gear was not 
used to any extent for blowing-engines, and even 
this was not of English birth. He might make an 
exception in favour of the Slick gear, patented 
about twenty-eight years ago by Mr. Thomas 
Sturgeon, who, with his brother, Mr. John Stur- 
geon, was well known in connection with pioneer 
pneumatic engineering work. The speaker was 
engaged in the pneumatic department of Daniel 
Adamson and Co., and by looking up the records 
he found that Mr. Daniel Adamson used a 
piston valve for a blowing-engine in 1859, and 
he had brought the original drawing to the meet- 
ing. It was stated in the paper that it was 
almost impossible to fix the combination of port 
width, lap of valve, &c., that would give the best 
conditions for both incoming and outgoing air. The 
late Mr. Adamson recognised this, as in 1862 he 
added lift-valves to a blowing-engine at the delivery 
passage beyond the piston-valve. This got over the 
difficulty, as was shown by an indicator diagram 
taken in 1874 from an engine made for the Barrow 
Hematite Iron Company. The speaker confirmed 
what Mr. Joseph Adamson had said as to the first 
engine with piston-valves being made for Messrs. 
Platt Brothers, of Oldham, in 1859. The first 
engine fitted with additional lift-valves was made 
in 1862. Another set was made for the Ebbw Vale 
Company in 1870, and another pair for the Dowlais 
Company in 1871. These engines, the speaker 
believed, were still working. During the last 
forty-six years many other engines had been made. 
For ordinary blast-furnace work, with 7 lb. to 10 1b. 
per square inch pressure, leather-faced valves 
worked satisfactorily at the speeds formerly 
adopted ; in fact, quick revolutions would not have 
been advisable with the frames of 20 years ago. 

Progress, the speaker continued, had been from 
mechanical to automatic valves, and the practice 
agreed with what the author had said as to its being 





a question whether automatic valves were not quite 
as effective as those with positive movements, The 
speaker would go further, and say that for slow 
revolutions mechanically-operated valves were not 
warranted, but for quick revolutions they were a 
necessity. He doubted if Mr. Daniel Adamson would 
have used the mechanically-operated valve if the 
modern light steel annular plate valve had been 
evolved. With pressure of 25 1b. per square inch the 
final temperature of compression was 234 deg. Fahr., 
and this would have quickly destroyed leather in 
any soft-faced valve ; whereas, compression to 10 lb. 
per square inch gave a final temperature of 
only 145 deg. Fahr. In future, with higher 
piston speeds and revolutions no doubt shorter 
strokes and smaller diameters of cylinders would 
be adopted, and mechanical valves would come in. 
With triple-expansion engines and triple, but 
simple, blowing cylinders, the blast should be 
constant. The speaker was sorry the paper had 
not described other gears: for instance, the Good 
gear, which dated back to 1888, and was now 
known as the Southwark gear. He would like to 
know the limit of speed at which this would give 
efficient results. Air pressures rose so quickly 
in the blowing-cylinder during compression that 
in a gear of this description—that at 90 to 100 
revolutions—there might be expected a consider- 
able rise above the blast pressure before the valve 
opened. It was well known that if the pressure 
in the cylinder did rise above the blast pressure, it 
would not drop at once when the valve opened, and 
would thus cause a loss through the extra power 
needed. It would also be interesting to hear some- 
thing as to the accessibility of this type of valve-gear. 
In later types of the Southwark engine the blowing 
cylinders were on the top of the steam cylinders ; 
this had the effect of heating the blowing cylinder, 
owing to conduction. A rise of 5 deg. in initial 
temperature of the air before compression meant a 
loss of 1 per cent. inefficiency. In air-compressors 
the essential feature of the water-jacket was to 
prevent initial heating of the air; just as in a steam 
cylinder the steam jacket was to prevent initial 
condensation. The speaker would like to know 
the air velocities through ports with the Southwark 
gear, and also the fraction of the stroke at which 
the ports opened and closed. 

Mr. Enoch James referred to the importance of 
coal consumption and the need of blowing-engines 
running with regularity. He was often grieved 
to see the complication in modern engines. He 
would like to know how the turbo-blowers could be 
got at for repairs, and also what would be the coal 
consumption. 

The President, in bringing the discussion to a 
close, said that in the district members would be 
able to show their American friends something of 
the archeology of the blowing-engine. It was 
interesting to know that probably the father of 
their past President, Mr. Windsor Richards, was 
the engineer to the Dowlais Company, when the 
mete mane engine, to which reference had 
been made, was ordered. 

Mr. Koberts, in replying to the discussion, said 
he was not previously aware of the facts Mr. 
Adamson had stated about the earlier engines, 
otherwise he would have included them in his 
paper. The grooving of the piston was certainly 
a step in advance. In regard to the question 
asked by Mr. Hutchinson, whether the turbine 
or the reciprocating engine should be looked on 
as the chief factor, he would say that so long as 
the conditions were normal the turbine was satis- 
factory, but in the case of the furnace sticking 
it fell away. If the turbine were designed for 
10 lb. pressure there would be trouble if it had 
to work to 15 lb. or 20 lb. pressure. As to what 
Mr. Robinsun had said about the supposition that 
leakage past valves was not correct, the statements in 
his paper were founded on the reports of the Institu- 
tion’s Research Committees. What Mr. Robinson 
had said about the turbine being a succession of 
fans was very true; but it was also true that if the 
demand on a fan were doubled its efficiency would 
fallaway. In regard to the question of automatic 
and mechanical valves it was to be remembered 
that most valves were of metal now, so that the 
trouble through leather deteriorating at higher 
temperatures was not so serious. 


Coat-Surppinc Macutnery. 
Three papers on the shipping of coal were next 
read in abstract. They were on the ‘‘ Mechanical 
Appliances used in Shipping Coal at the Bute 





Docks, Cardiff,” by Mr. H. S. C. Ree, chief engi- 
neer of the Cardiff Railway Company ; on ‘‘ Mecha- 
nical Appliances used in the Shipping of Coal at 
Penarth k,” by Mr. T. Hurry Riches and Mr. 
Thomas E. Heywood; and on ‘‘Coal-Shipping 
Appliances and Hydraulic Power Plant at the 
Alexandra (Newport and South Wales) Docks and 
Railway, Newport, Mon.,” by Mr. John Macaulay. 
The former two we print in this issue. 

The discussion was opened by Mr. Hobbs, who 
referred to Mr. Macaulay’s paper, and asked if the 
consumption of steam given included the steam 
from the jackets. The value of the coal as stated 
seemed very high—nearly 16,000 British thermal 
units per pound ; yet the evaporation was low. 

Mr. Breerton had been associated with the dis- 
trict for a great many years, and had noted the 
great strides that had taken place in the shipment 
of coal. When he first had to do with Newport 
there were four power plants round the docks, 
but all these had been superseded by one installa- 
tion in a central position. New tips had been 
provided for the use of larger wagons than were 
now in use, but the Alexandra Docks were going 
in for large extensions. 

Professor Kent, one of the American visitors, 
on being called on by the President, said there 
was very little he could add to the discussion, as 
the character of the work described was very dif- 
ferent from that of America. Here there was a 
more difficult problem than American engineers 
had to face, on account of having to carry these 
heavy weights on made ground. in America they 
had cars up to 50 tons capacity; but he was in- 
clined to think that a limit should be put to increase 
of dimensions. Iu England we might find that 
the stone platform, limiting the size of wagons, was 
not without its compensations, He agreed that 
the efticiency given to the coal seemed too high. 

Mr. A. Tannett Walker regretted Sir William 
Lewis was not present to speak on the subject. 
He would draw attention to the magnitude of Mr. 
Ree’s cranes. It was a great advantage to avoid 
breaking the coal, and this was attained by its being 
brought close down. There was also the advantage 
in the crane of being able to use it for other pur- 

ses. The speed of working upon which Mr. 

urry Riches had insisted, 180 ft. per minute, at 
first appeared to the speaker very high, but it was 
found possible to lift 25 tons at this speed with 
economy. The interest of Mr. Macaulay's paper 
centered in the power-house. He agreed that the 
efficiency of the coal given, 15,805 B.T.U., was 
open to question. In regard to the efficiency of the 
pumps, which was given as over 100 per cent., 
some time ago he had made very careful experi- 
ments, and only reached 96 per cent. That he 
thought was not a bad result. Mr. Walker also 
discussed the respective merits of hydraulic power 
and electric power, and came to the conclusion that 
these were positions where each would be desirable, 
according to the conditions to be fulfilled. His 
firm had recently made a hoist for Goole which 
dealt with 40-ton wagons. 

Mr. Homfray said that hydraulic engineers would 
welcome electricity as another string to their bow. 


In some cases electricity should be used, and in - 


some cases hydraulic power ; but it was necessary 
that dock appliances should work unfailingly all the 
year round, and the few moving parts, together 
with the ease of repairs, gave hydraulic machinery 
a great advantage in this respect. As to the use of 
large wagons it was necessary to consider to what 
purpose the wagons were to put and the other 
conditions under which they worked. When they 
heard of the wonderful things done elsewhere they 
should try to remember what had been done at 
home. Thirty or forty years ago coal was handled 
in compartment barges, as much as 35 to 40 tons 
of coal being dealt with at once. At Middles- 
brough there were two hoists dealing with 40 tons 
of coal, which was dropped from the wagon to the 
ey and was run for 81 ft. 6 in. into the vessel. 

r. Brown pointed out that the area of the Bute 
Docks amounted to about a square mile, and there 
were thirteen sets of engines, aggregating 2000 
horse-power. He would like to ask what was the 
load factor. He thought it must vary 3 to 4 per 
cent. over the year. If electrical power were intro- 
duced, with a large battery and a booster, ater 
efficiency would be obtained. Mention been 
made of the application of electricity and hydraulic 
power respectively for lifting purposes; and he 
would point out that the distinguishing feature of 
electric power was its elasticity of control, a feature 
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especially to be desired with cranes. An hydraulic 
cylinder emptied itself at whatever power it worked. 
In regard to liability to break down, he would 

"nein out that hydraulic pipes were liable to be 
rozen up in cold weather. 

Mr. M. Longridge disagreed with the contention 
that with electric power thére was less likelihood 
of breaking down ; his experience being to the con- 
trary. He attributed many accidents to large 
fuzes and high starting currents. 

Mr. Fielding, of Tiosieasten, said that, as an 
hydraulic engineer, he would like to pay a tribute to 
the late Lord Armstrong. He had thought so 
highly of the Elswick designs that he had con- 
sidered them well worth copying. The main fea- 
tures of the coal-tips that members were about to 
see were taken from the Newport installation. To 
get the speed of working needed it was necessary 
to have recourse to the direct-acting ram. He had 
looked on 180 ft. per minute with alarm ; but Mr. 
Riches insisted, and the speaker thought now that 
that speed might be increased. As to the fact of a 
pump showing more than 100 per cent. efficiency, 
it was 4 matter of common knowledge that many 
= working under certain special conditions 

id deliver more than their theoretical volume. 

The meeting then adjourned until the next 
morning, Wednesday, the 1st inst., when the dis- 
cussion on these papers was renewed. 

The President, Mr. E. P. Martin, in opening 
the renewed discussion, said that it was recognised 
that the problem of larger coal-wagons would have 
to be faced shortly. Originally the wagons carried 
4 tons of coal ; that quantity was raised by steps to 
5, 6, and 8 tons, until now it stood at10 tons. It 
would be allowed that it would be impossible to 
carry on modern trade with the original trucks. 
The matter had now to be approached from the 
colliery point of view, which was in turn influenced 
by the short curves and the nature of the sidings 
on the collieries. There was a difficulty of using 
low bins, and he suggested that belt-conveyors 
might be employed for taking coal to the hatches. 
He thought that on such a system there might be 
quick loadin with very little breakage of coal. 

Mr. Fred. Tannett Walker said that asa member 
of a firm making hydraulic machinery he might be 
thought to be biassed, but he would try to be fair. 
The question had been raised what was the best 
source of power. He would acknowledge that for 
many purposes electricity was better than hydraulic 

wer, but that was not the case in regard to coal- 
fading. He would say in passing that if makers 
had done more to advance the efficiency of the 
steam-engine, the hydraulic machine would stand 
in a higher position than it now did. The Barry 
Dock specification twenty years ago stipulated for 
& consumption not exceeding 1} lb. of coal per 
indicated horse-power per hour, and this was 
obtained without difficulty. A consumption of 
1} lb. per indicated horse-power was asked now, 
and it was in the province of business men to say 
whether the capital cost, and other considerations 
involved, were paid for by the saving of the 
extra 41b. of coal. The engraving of the old 
tip illustrated in one of the papers embodied 
most of the features now standard for this type of 
machine. The first portable tip was at Newport, 
and it had side rams for lifting and a balance-weight, 
the side shoots being operated by independent gear. 
Balance - weights were used and wire ropes. It 
had been a shock to him to hear of a speed of 180 ft. 
per minute, but he knew it was no good to argue 
with Mr. Riches, the only thing to do was to set 
to and meet the conditions. They had succeeded, 
and had run experimentally at 200 ft. per minute 
with a 25-ton load. Of this the truck and cradle 
made up 15 tons, and this was more than balanced. 
Two or three lifting rams were used, and if a smaller 
load were dealt with one ram would come down, so 
that the balance of the weight would do the duty 
of compressing water. Practically the cradle 
was floating, and they had no trouble in reaching 
the 200-ft. speed, and could stop without shock. 
The Bute system of coaling eranes was so excel- 
lent for keeping down dust that he was surprised it 
was not more used, especially in docks where they 
had an import and export trade in goods. It was 
to be acknowledged that the water called for in the 
use of the coaling cranes was considerable, but there 
were compensations that more than balanced this. 

The smallest — of water required was with 
Mr. Riches’ tips at Penarth, there being but two- 
thirds the amount of water used that was demanded 


shireman, could not help regretting that the South 
Wales district had gone so far ahead of the North 
Country in this business of handling coal. Still, 
in the North they were not quite dead yet, and 
there was a tendency to employ the same kind of 
hoist that had been adopted here in the South. 
There were two prominent examples of this 
enterprise, one being in connection with the 
Mersey Dock and Harbour Board, and the other 
the Lancashire and Yorkshire Railway. For the 
Liverpool installation there had been designed 
a coal hoist which would deal with a 30-ton 
wagon and lift through a distance of 60 ft. at 
the rate of 180 ft. per minute. At the second 
example, which was at Goole, a plant had been 
working some months, which would take a 40- 
ton wagon, and they were prepared for a 60-ton 
wagon when it was brought forward. The arrange- 
ment would be to tip into a hopper, which would 
be raised up and tilt the coal into the shoots. 
The ——— concluded by saying that the credit of 
the advance in this matter was entirely due to the 
managers and engineers of the docks and railways, 
who had insisted on the advances made, but no 
district had faced the difficulties like South Wales. 

Mr. J. A. F. Aspinall said that in regard to the 

uestion of size of wagons, the Lancashire and 
Yorkshire Railway had thought it necessary to 
make provision for wagons carrying 20 tons of 
coal. Mr. Walker had called them 30-ton wagons, 
but by that he meant the total weight to be dealt 
with, wagon and load. It was well, in these 
matters, to adhere to what was customary, 
and certainly a wagon that carried 10 tons was 
always known as a “‘ ten-ton wagon.”’ He would 
continue to construct 20-ton wagons, as they 
cost but little more than the 10-ton wagons, 
and would carry 100 per cent. more, and they 
could be got in and out of the collieries. The 
40-ton bogie wagons would cause, in some collieries, 
a great deal of inconvenience. The North-Eastern 
Railway had a large number of bogie wagons, but 
very nearly the same advantage could be obtained 
with the 4-wheel 20-ton wagon as with the 40-ton 
bogies. No doubt the larger wagon would ulti- 
mately come in, but for the present owners asked 
what was the good of building wagons that would 
be all right for Port A, but would not fit Port B. 
The Lancashire and Yorkshire Railway had, how- 
ever, made a beginning with 20-ton wagons. 

Mr. Green said he would like to see the indicator 
diagrams mentioned in the paper. It was known 
that with a long suction pipe, where there was not 
much rise, it was possible to get more than unit 
efficiency with a low head, but the results men- 
tioned by Mr. Macaulay were unexpected. 

Sir William White said that twenty years pre- 
viously the Admiralty instructed him to inquire 
into the coaling problem, and Sir William Thomas 
Lewis gave him facilities for making full inquiry at 
the Bute Docks. In railway trucks there was no 
question that an advantage was gained by larger 
vehicles, but was it worth the expenditure needed ? 
The meeting had been told on the previous day that 
the increase in the size of ships should be stopped, 
because it would necessitate the deepening of 
channels and enlarging of docks. Shipowners how- 
ever, would not stop their progress, and dock- 
owners had to meet them. In some ships the 
addition of 2 ft. to the draught would be 30 per 
cent. added to the freight running power. 

Mr. Ree, iu replying to the discussion, spoke of 
the great cost of these large hoists and cranes ; and 
the former was rendered additionally great by the 
soft nature of the natural ground which formed the 
site. They had to drive long piles, and place the 
rails on them; but even then it was difficult to 
keep the track to gauge. 

Mr. John Macaulay, in replying to the discus- 
sion, said that the figures given in Table I. of his 
paper did include the steam in the jackets, drains, 
and traps of the whole of the steam pipes during 
test. e superheater was of the usual type made 
by Messrs. Musgrave, the builders of the engines. 
It was not. fired separately, but was placed at the 
back of the furnace tubes. As to the jacket con- 
sumption being low, the figures given did not in- 
clude the water from the high-pressure jacket trap, 
as owing to the arrangement of the piping, it was 
difficult to collect the water, which was blown 
through the main drain pipe, and included in the 
total water from all drains. Seeing how effectively 
the cylinders were lagged, the consumption was 
not considered excessively low. In the boiler trials 





by the direct-acting hvist. Thespeaker, as a Yurk- ' 





the actual water evaporated per pound of coal was 


8.8l and 8.42. He failed to see how Mr. Hobbs 
obtained the figures he had quoted, namely, 7.9 
and 7.6. Some doubts had been expressed re- 
garding the calorific value of the coal, and he could 
only say that the figures were given by Messrs. 
Burstall and Monkhouse, who conducted the tests. 
The coal used was of a very special quality, being 
Messrs. Pyman and Watson’s Oriental Merthyr. 
The figures did certainly appear to be exceptionally 
high; and probably the value given by Messrs. 
Pyman and Watson, namely, 15,000 British ther- 
mal units, was somewhat nearer the mark. 

Regarding the efficiency, or, he would say, the 
‘apparent ” efficiency of the pumps, it was stated 
the efficiencies in excess of 100 per cent. were ob- 
viously due to errors of observation or measure- 
ment. There was, however, no doubt that the 
pumps were extremely efticient, and there was no 
reason to doubt the lowest figure given—namely, 
99.55 per cent. The pumps were fed from over- 
head tanks, through large pipes with easy bends 
and large valves. In regard to the cost of pumping 
1000 gallons, what was given was the working cost 
only, and included the wages of three drivers, 
three firemen, one coal trimmer, one cleaner, two 
boys, one fitter, one labourer, and a proportion of 
the wages of the engineer in charge; also stores 
and coal at 9s. aton. It did not, however, include 
interest on capital, depreciation, or insurance 
charges. The actual figures for one month were : 
—Gallons pumped, 24,568,000.; cost of coal, 
1301. 19s. od. : wages, 791. lls. 4d.; stores, &., 
101. Os. 8d. This gave a total of 220/. 11s. 9d., 
or 2.15d. per 1000 gallons. If allowance were 
made for a small proportion of small coal that was 
used, it would give about 2d. per 1000 gallons. 
In conclusion, he would accept the correction made 
of the total water per cycle in the working of the 
fixed hoists for the South Dock extension. It should 
be 411 gallons in place of 396 ; about 6.7 gallons per 
foot of Tift, as against 6.6 given in Table ITI. 

Mr. Thomas Heywood said he had little to say in 
reply, except to call attention to the fact that the 
old tips mentioned were fitted with chains, and not 
worked by water. The saving due to putting 

ressure by the wagon on the down-stroke was not 
included in the figures given in his paper. It was 
right to say that the whole arrangement was 
designed by Mr. T. Hurry Riches. 

Mr. T. Hurry Riches said that it was to be re- 
membered in connection with the use of large 
wagons that South Wales coal was very friable, and 
if a wagon 20 ft. long—about the length of a 20- 
ton wagon—were tilted to 45 deg., there would, 
on the average, be 10 ft. for the coal to 
roll; if a 40-ton wagon was used, it would 
give a 20-ft. roll. They had contemplated 
using transporter belts five or six years ago, and 
he had got out plans of an installation by which 
coal would be taken from the wagon to the ship. 
Their experience was, however, that the carrying of 
coal on a belt led to it being broken. If, however, 
large wagons were brought in, some arrangement 
of the sort might be advantageous. The screens 
at the collieries were too low for the higher wagons. 
Another point in regard to the use of large wagons 
was that a great deal of coal was shipped in small 
coasting vessels, and with these it was necessary to 
tip toa margin within 5 tons of accuracy, and there- 
fore the 10-ton wagons were a necessity in such 
cases. The meeting had heard a good deal about 
the respective merits of electricity and hydraulic 
power, and one speaker had made reference to the 
freezing of pipes. In Mr. Riches’ own experience 
he had found that for one failure of the hydraulic 
plant there were a hundred of the electrical devices, 
and the electricians would have to talk to hima 
very long time before he turned out hydraulic 
power for electricity. 


SuBsEQUENT Papers, 

There were three more papers to be read and 
discussed at this sitting. The first was on ‘‘The 
Manufacture of Tin Plates,” by Mr. R. Beaumont 
Thomas, of Chepstow ; the second was on “‘ Large 
Testing Machines in South Wales, 1829-1906,” by 
Mr. T. Hartley Wicksteed ; and the third was on 
‘* Railway Motor-Car Traffic,” by Mr. T. Hurry 
Riches and Mr. Sydney B. Haslam. The discussion 
on the latter paper, which was the last taken, was 
adjourned until the next London meeting. The 
paper by Mr. E. M. Hanns, of Aberdare, entitled, 
‘*Some Notes on the Mechanical Equipment of Col- 
lieries,” was postponed until a future occasion. 





(To be continued.) 
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COMPOUND TANDEM ENGINE AND CENTRIFUGAL PUMP. 


CONSTRUCTED BY MESSRS. BUMSTED AND CHANDLER, ENGINEERS, HEDNESFORD. 

















THE set which we illustrate above has been con- 
structed by Messrs. Bumsted and Chandler, Limited, 
engineers, of Hednesford, Staffordshire, to the order 
of Messrs. Richardsons, Westgarth, and Co. The 
engine is of Messrs. Bumsted and Chandler’s standard 
tandem double-acting type, having forced lubrication 
up to 40 lb. oil pressure to all the working parts, the 
pressure of oil being regulated by a wheel-valve ona 
valveless pump. The high-pressure cylinder is 8 in. and 
the low pressure 13 in. in diameter, with 6} in. stroke. 
The combined set is capable of passing without diffi- 
culty 4300 gallons of water per minute, with a 40-ft. 
lift, without using the by-pass shown in the illustration. 


Test of Vertical Compound 8 In. and 13 In. by 64 In. 
Engine Coupled to 14-In. Centrifugal Pump. For 
Messrs. Richardsons, Westgarth, and Co., Limited. 

Tests were carried out with 140 lb. pressure in boiler, and the 
engine throttled at stop-valve. | aes not needed. The 
water passed over a weir 6 ft. wide, and mercurial gauges were 
used on the pump inlet and discharge pipes. 


Guaranteed volume = 3500 gallons per minute with 
-ft. head. 
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140, 356 | 3500 | 26.7 | 0.4 | 27.1 | 286| 488/ 58.5 
140 431 | 3500 | 40.8 | 1.0 | 418| 44.3) 70.1| 633 
140, 456 | 4300 | 408 | 25 | 43.3 | 56.2 | 93.7! 60.0 
140 405 | 3000 | 87.0 | © | 37.0 | 33.7 | 57.8| 583 
140, 425 | 3500 | 37.4 | 11 | 385 | 408 | 70.1/| 583 
140 482 | 4000 | 360 | 20 | 38.0] 460/ 80.5| 57.2 
140 360] 4000 | 228 | 22 | 25.0/ 30.3/| 523/ 580 
140, 465 | 3500 | 49.3 | 11 | 504 | 53.2| 888/ 60.0 
' 


There is no bearing inside the pump or in contact 
with the water, the impeller being carried on the 
crank-shaft, which is fitted with a hard phosphor- 
bronze sleeve, where it through the packing- 
vox. The crank-shaft, which is extended to carry the 
pump, is 4 in. in diameter, and runs in two long 
vearings, lined with white metal, the engine bearing 
which is close to the pump, giving ample support to 
the pump impeller, This method avoids many of the 











troubles so often experienced with lignum vite bear- 
ings when used in pumps. 

he volute, or casing, of the pump has fixed guide- 
blades, which are found to increase the efficiency of the 
pumps very considerably. Fly-wheels are fitted on to 
the crank-webs of this engine, and a small starting- 
— is added at the outer end of the engine-crank- 
shaft. 

The piston-rod is fitted with the metallic king, 
which proved to be perfectly tight, with 140 1b. steam 
pressure. The tests, the results of which are given in 
the previous column, were carried out in the presence 
of Mr. Irvine, Am. Inst. C.E., consulting engineer for 
the work, and of the representative of Messrs. Richard- 
sons, Westgarth, and Co., who checked all the water 
measurements, speeds, and diagrams. 

J 








ELECTRIFICATION ON THE Mipianp Ratiway.—It is 
understood that the Midland Railway Company contem- 
lates the electrification of its line between Lancaster, 

orecambe, and Heysham. With the adoption of this 
method of traction, the v heavy traffic which now 
exists, especially in the holiday season, would, it is 
thought, be more conveniently dealt with. 





New Sours Waues.—The public debt of New South 
Wales is now returned at 80,500,000/. Of this amount 
63,500,000/. is held on the London register, and 17,000,000/. 
on the Sydney register. Of the 63,500,000/. on the 
London register, 15,000,000/. is held by colonists, leaving 
only 48,500,000/. in the hands of British investors. The 
total interest paid on the public debt of New South Wales 
in its last financial year was 2,885,000/., but this included 
interest on 3,500,000/., representing such works as tele- 
graphs, telephones, &c., which were handed over by the 

tate to the Commonwealth Government, which, in its 
turn, refunds about 120,000/. of interest. The actual 
interest paid by New South Wales in the last financial 

ear was accordingly 2,765,000/., and inst this the 
State received 2,202,000/. from the surplus reveuue of 
railways, harbour trusts, water and sewerage boards, &c., 
leaving a final deficiency of 558,000/. to be made up out of 
the general taxation of the State. Against this ce 
must be set the indirect services rendered to the Colonial 
public by the railways, harbours, &c., for the develop- 
ment of which the public burdens of the State were 
principally incurred. 


SHIPPING COAL AT BUTE DOCKS, 
CARDIFF. 
Mechanical Appliances used in Shipping of Coal at the 
Bute Docks, Cardiff.* 
By Mr. Henry 8S. C. Res, Chief Engineer, Cardiff 
Railway Company. 

AN account of the mechanical apeteaate for shippin 
coal, describing the first tips erec’ in connection vith 
the Bute Docks, was read by Mr. J. McConnochie, Engi- 
neer to the Cardiff Railway Company, at the Cardiff 
meeting of this Institution in Augnst, 1874,+ and sub- 
sequently an additional paper was. ftead by Mr. McCon- 
nochie at the Cardiff meeting in August; 1884.1 

The author now proposes to outline briefly the altera- 

tions, additions, and extensions that have been made 
since, necessitated by the accommodation required for 
vessels of larger size and for increased coal shipments. 
_ West Dock.—This dock remains, as far as the equipment 
is concerned, practically in the same state as that aivond y 
described by Mr. McConnochie, as shown on the plan of 
Bute Docks, at 1. 

East Dock.—With the exception of No, 6 Tip on the 
west side and No. 4 Tip on the east side, all the balance- 
tips have been re by improved hydraulic-tips, 
similar in construction to that shown in Mr. McConno- 
chie’s paper of August, 1874 (Plate 35), except that in 
order to provide for loading larger vessels it was found 
necessary to increase the height from the quay-level to 
butt of shoot from 254 ft. vo 464 ft., and the reach of the 
shoot increased proportionately, in order to cope with 
the increased beanr of larger vessels. 

Roath Basin.—To facilitate the most rapid shipment of 
coal the west side of the Roath Basin was equipped with 
two movable hydraulic-tips (Fig. 1), the invention of Mr. 
George Taylor, and constructed by Sir W. G. Armstrong, 
Whitworth, and Co., to ed two of the old t 
(Armstrong’s fixed hydraulic-tips) described by Mr. 
McConnochie. These were the first movable tips erected 
and were the outcome of a suggestion of Sir William T. 
— worked out and patented by Mr. George Taylor 
in \ 

On the east side of the Roath Basin two fixed and two 
movable hydraulic-tips (Figs. 2, 3, and 4) have lately been 
erected by Sir W. G. Armstrong, Whitworth, and Co., 
having a maximum lift of 34 ft., and capable of dealin 
with a load of 20 tons, in lieu of fixed tips with a lift o 
only 20 ft., erected in 1872. Two are self qo and 
| work from two turntables, each cusutelile aving five 
roads, by which means the tips can adapt themselves to 
| the holds of varying sizes and varying distances apart in 

the different vessels frequenting this basin. 

The operation is as follows :—The full wagon after being 

weighed is brought on the turntable, and is then diverted 

; on to one of the five roads leading to the cradle. These 
| branch off from the turntable which is connected with the 
full and empty roads to main traffic lines. The cradle 
and wagon are then raised by the main-lift ram to a maxi- 
mum height (if required) of 34 ft. by chains from the main 
ram ing seen deabeas and attached to the cradle. The 
two back chains pass over sheaves on the tipping-ram, 
tixed on the top of the main-lift cylinder, and are controlled 
by a separate lever in the topman’s box. By this means the 
topman can tilt the wagon into position for tipping by 
raising the back end of the cradle. The butt of the shoot 
can also be raised or lowered, and the height and angle 
altered or adjusted by very simple means. When it is 
required to raise or lower the shoot from a vertical to a 
horizontal position, two of the tippers take their place on 
the cradle and raise the dogs attached to the cradle for 
this purpose, so that the two ends extend beyond the 
front of the tip and catch the undersides of the pall- 
brackets attached to the shoot, and release the weight 
from the palls, which are now taken out of the rack 
attached to each side of the front vertical members of the 
tips, freeing the butt end of the shoot. These dogs are 
so balanced on the cradle as to hang vertically when not 
in use, and are thrown into action by simply pulling a 
small chain. The safety chains are now taken off, and 
the shoot can be raised or lowered as required. The 
angle of the shoot can be altered, raised, or lowered by 
means of a wire rope connected to a hydraulic hauling- 
engine. This is done by a separate engine on the tip. 
The shoot’ has also a radial motion of 4} ft. on each side 
of its centre line. Each tip is provided with an anti- 
breakage crane, worked by separate rams and turning 
cylinder fixed on the top of the tip. _ sate 

Roath Dock.—The Roath Dock, designed by Sir William 
T. Lewis, was commenced in 1883, and was completed in 
1887. The following are the dimensions :—Inner lock, 
600 ft. between outer and inner gates, and 80 ft. wide; 
dock (area 33 acres), 2400 ft. long, 600 ft. wide ; quayage, 
7520 ft. in length ; depth from coping to dock bottom, 
46 ft. ; depth of water in dock, 32 ft. to 37 ft. : 

The north side and east end of this dock are laid out 
for the accommodation of the ae trade, and are 
equipped with twenty-eight movable hydraulic wharf- 
cranes, Fig. 1. Most of them are constructed to lift 
35 owt. ooh eeue, and were supplied by Sir W. G. Aria- 
strong, Whitworth, and Co., Messrs. Tannett Walter 
and 6o., and the East Ferry-road Engineering Com- 

ny, London. There are also two 6-ton cranes made by 
Teams. Tannett Walker and Co. The jetty is also 

rovided with seven 35-cwt. hydraulic cranes, one 70-ton 
Pdeeulic crane with a lift of 614 ft.. anda radius of 50 ft. 
constructed and erected by Messrs. Tannett Walker and 
Co., and one 7-ton steam crane. At the east end of the 











* Paper read before the Institution of Mechanical En- 
gineers, July 31, 1906. 


+P ings, 1874, page 119. 








t Ibid, 1884, page 227. 
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Roath dock a masonry jetty, supported on stone arches, | fully satisfied the expectations of the inventors, nine | 


extends for a length of 800 ft. into the dock, and is 60 ft. | more were constructed and erected by the same firm, 
in width. At the water end a double-floor warehouse has | making a total at the present time of eleven coaling 
been constructed, 400 ft. long by 48 ft. wide. Part of | cranes, on the south side of the dock ; see C.C. on Fig 1 
this, 120ft. in length, has been set aside exclusively for | (below). The coal is brought over the company’s main 

rishable cargoes requiring cold storage accommodation. lines to theshipping berths in the usual way, and placed 
The refrigerating plant was supplied by the Haslam | 


on the full roads, which have a gradient sufficient to | chains, the centre one being fastened 


hydraulic engines, suitably geared. They also lift, slue, 
and derrick, the whole of the three motions bein r- 
formed at the same time if necessary, and comtveliod by 
one man. The hoisting cylinder and ram are placed 
in the tower, as well as the ram for lifting and closing 
the cone of the coal-box. The latter is secured by three 
to the centre of the 


Foundry and Engineering Company, Derby. The stores | allow the wagons to gravitate towards the weighbridge. | cone of the box bottom. When the box has been lifted 


are fitted throughout wit 1 3 | i 
electric light and hydraulic lifts on the top floor. | to retire from the quay and re-taring weighbridge. 

The equipment of the Roath Dock Lock and the con-| The operation of shipping coal is as follows :—After a 
struction of the gates has been fully described by Mr. | wagon is weighed, it is run on a turntable and transferred 
McConnochie. The author does not propose to describe | to a tip-upcradle, when it is tilted, and the coal dis- 
them further, but merely to add that in 1881 an exten- | charged into one of the Lewis-Hunter coaling-boxes, which 
sive cattle lairage was constructed on the north side of | are capable of taking 10 to 12 tons of coal, Figs. 7, 8, and 9, 





h a complete installation of |The empty roads have a fall soas to allow the wagons | and swung into position, and lowered into the hold of 


the vessel, the cone is released by exhausting the pressure 
in the tone cylinder, and the conical bottom is then 
dropped 2 ft. 6 in. the box itself being held by the two 
side chains. 

Turning is effected by four cylinders and rams, two 
being placed outside and two inside the turning table on 
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the lock, affording accommodation for 450 cattle (tied up) 
and for 600 sheep. Three chill-rooms attached to these 
buildings have a total capacity fox 300 sides of beef. The 
area covered by these buildings is about one acre. 

The south side of the Roath Dock is reserved for coal 
export, and is equipped with coaling-cranes and appli- 
ances patented by Sir William T. Lewis, Bart., and Mr. 
Charles L. Hunter, late engineer to this company in 
1887 (Figs. 5 and 6, e 167). . 

After much consideration the Cardiff Railway Com- 
pany decided to adopt the Lewis-Hunter system of im- 
proved appliances for loading coal and other material, 
as this system possesses many advantages over other 
methods hitherto adopted, not only with regard to 
despatch, but also in reducing toa minimum the breakage 
of the coal in —- and trimming. Two of these 
cranes were constructed and erected by Messrs. Tannett 


Walker and Co. ; and as these, after exhaustive trials, 








During the process of tipping, the coal is 
screened, the screenings falling into a similar box, placed 
underneath the shoot in the coaling-pit. The large box 
is then lifted and swung into ition over the hatchway 
of the vessel, when it is Lead wus within a few feet of the 
bottom of the hold, and the conical bottom of the box is 
allowed to drop, discharging the coal by sliding in four 
directions. If it is desired to place coal to one or the 
other side of the hold, it is only n to secure one 
side of the conical bottom of the box with chains attached 
for that purpose. 

The cranes travel on lines running parallel with the 
dock coping, having a gauge of 21 ft.6in. This arrange- 
ment provides sufficient space and height for two lines of 
railways to pass underneath, and thus the quay can be 
utilised for imports as well as exports simultaneously. 
The cranes are of the ordinary turret-top type and are 
self-propelling, this movement being effec ry 


page 167. 





the top of the crane pedestal. The crane tower revolves on 
a fixed steel roller-path secured on top of the pedestal. 
The derricking motion is performed by a cylinder and 
ram fixed in an inclined position at the back of the tower. 
Provision for lifting light loads, not exceeding 2 tons, 
is made by placing a small cylinder and ram outside the 
centre tower, the chain passing through a special sheave 
on_the jib-head. 

This dock is also equipped with three coal-hoists (two 
movable and one fixed) on the south side. The two 
movable hoists were constructed and erected by Sir 
W. G. Armstrong, Whitworth, and Co. These tips were 
erected to meet the demand of certain shippers who 
required additional screening in certain cargoes of coal, 
but the Lewis-Hunter cranes have proved so satisfactory, 
both as :ezards despatch and saving in breakage of 
coal, that they are principally in request for all large 


separate | veseels, 
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South Deck.—When the author took up the duties of 
resident engineer at the South Dock, Cardiff, in April, 
1898, the site for the South Dock and Lock had already 
been reclaimed from the sea by the construction of an 
embankment some 7700 ft. in length, Fig. 1 (page 166). 
The construction of this embankment was a matter of con- 
siderable difficulty and anxiety owing to its exposed site, 
the great rise and fall of the tide—40 ft.—and the thickness 
and soft nature of the mud on which it had been formed, 
especially near the entrance to the South Dock. At 
this point the site was intersected with a number of 
ancient water-courses or reens which had silted up; and 
it was not an uncommon occurrence for the bank which 
had been brought up, say, 8 ft. or 10 ft, above the level 
of the mud; to have disappeared when the men resumed 
duty next morning. 


Fig.2. HYDRAULIC COAL HOIST (ARMSTRONG) ROATH BASIN & SOUTH DOCK 18-TON HYORAULIC COALING-GRANE, RCATH DOCK 


TO LIFT 23 TONS THROUGH 60FEET 


\ Mar. ” 















































The method of procedure was as follows (Fig. 10, page 
168):—T wo banks were formed of slag and scorie obtain 
from the old Pentyrch Iron Works, 6 miles distant. These 
banks were parallel to one another, the centres being 80 ft. 
apart, and extended from a point to the south of the low- 
water pier in the entrance channel to the Roath Dock 
to a point on the foreshore near the southern end 
of the Roath Dock. The seaward or outer bank was 
tirss pushed ahead with greater rapidity than the 
inner one, in order to allow locomotives and trucks to 
pass over the entire length of the embankment. The 
inner bank was then formed, working from each end 
of the bank; and as this work progressed, the space 
between the two banks was filled in with earth, clay, and 
lighter material, &c, brought in as ballast by the ships, 
On one occasion, after the two banks had been closed, the 
tide came over, and the water thus impounded burst the 
bank, and the outrush of escaping water made quite a 
deep channel. Sluices were placed here, and the bank 
was again burst in 1897, wagons and rails being carried 
away with the nrush of water into the enclosed space. 





—~ Max. Rake 35 Ft, 
‘12Ft. 











When the author took charge of the work this bank | nent embankment pitched with it. Fig. 13 is a diagram 
was finished, and the enclosed area (some 140 acres) ready | showing the nature of the strata found in the dock and 
for dock and lock works to proceed. The construction of | lock, giving the depth to which it was necessary to 
this embankment and the enclosure of the mud (Fig. 11) | go before a firm foundation could be obtained. The 
were carried out under the direction and personal super- | gravel, though it had the appearance of affording a good 
vision of Sir William Thomas Lewis. On the contract | foundation, was considered, on further examination, to be 
for the South Dock works being let to Messrs. Topham, | unreliable, as it was intersected and laminated with a 
Jones, and Railton, in June, 1898, the outer face of the | number of thin layers and kets of clay of asoft nature, 
above embankment was protected from the heavy seas, | from 1 ft. to 2 ft. 6 in. in depth, which would be liable to 
experienced in rough weather, with large blocks from the | compression under the heavy weight of the walls and the 
Castell-coch and Pwll-y-pant quarries. |machinery in the various coal-tipping appliances the 

Simultaneously, another embankment, some 600 ft. to | foundation would have to carry. his opinion has been 
the seaward of the embankment just described, was made | fully borne out in the only instance where masonry was 
by Messrs. Topham, Jones, ro Railton, encircling the | founded on gravel, a decided settlement taking place, 
inner embankment and the site for the new dock, and F sengeen the crown of an arch, which had to be pulled 
was constructed in the following manner. A timber | down and rebuilt. This may be of interes) to those who 
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gantry of sufficient height to allow engines and wagons goutemainte building structures similar to those at the 
to pass over it at high water, was built. On the seaward | South Dock, on ground of this nature. 

side of this a channel, some 12 ft. deep and 30 ft. in width| The work of constructing the above dock was com- 
at bottom, was excavated by a dredger. This channel | menced by Messrs, Topham, Jones, and Railton in June, 
was then filled with heavy stones side-tipped from the | 1898. The principal dimensions are as follows:—The 
gantry, and upon this the stone embankment was formed | dock is 2550 ft. in length and 800 ft. in width, and 50 ft. 
to the following dimensions: —12 ft. wide on top and 84 ft. | from coping to level of dock bottom. The concrete 
at the bottom, with slopes 1 in 1} on the sea side, and | foundations for the walls are founded on marl some 
1tolonthe inner. The height of bank above mud-level | 20 feet below the bottom of the dock. At the north-east 
is 32 ft. The space between these two banks was then | end the dock has been widened to 1000 ft., so as to afford 
filled in with excavation from the dock and the wall | greater facility in turning vessels of excessive length. 
trenches—that is, the outer bank constructed by Messrs. e dock walls enclose an area of acres of water, and 
Topham, Jones, and Railton, and the inner bank built by | provide about 6700 lineal feet of additional quay sooee, 
the Cardiff Railway Company, and the land thus formed | A communication passage into the Roath Dock, ft. 
was used for railway sidings, the inner bank serving to | in length and 90 ft. in width between two masonry walls 
prevent the mud from the dock excavation rolling back | similar to the dock, is provided. 

into the dock trenches, and the outer or sea embankment | The entrances for two dry docks have already been 
keeping it from spreading seawards, Figs. 11 and 12. | constructed. one 85 ft. in width and the other 75 ft., and 
Before the mud was tipped from the inner embankment | 33 ft. in depth below coping. The sea-lock has a | 

the heavy pitching which had been placed there as a pro- | of 850 ft. between the outer and inner gates. and is 90 ft, 
tection was removed, and the slope of the outer or perma-! wide. The sills of the outer and middle gates are 50 ft. 
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below the dock coping, and the inner sill 47 ft, This will 
allow a depth of about 41} ft, of water at the outer and 
middle sills, and 384 ft. on the inner at ordi spring 
tides. At neaps there will be about 10 ft. less. The sea- 
gates at the entrance to the lock are protected by two 
concrete piers extending into the channel. The dock has 
a separate entrance from the entrance channel, which 
channel has been widened and deepened by dredging 
through Cefn-y-Wrach and the Cardiff Flats. 

The lock gates (Figs. 14 and 15, below) were built and 
erected by Sir W. G. Armstrong, Whitworth, and Co., 
and are very similar in design and construction to those 
erected at the Roath Dock, except that they are of steel, 
and the heel-post is formed in a novel manner by stiffening 
and returning the steel sheetiug and forming the heel-post 
in this manner. The gates travel on a cast-steel roller- 
path—a most necessary provision in gates of this size, 
and with the great rive and fall of tide in the Bristol 
Channel. The gates are opened and shut by direct-acting 
hydraulic rams, fixed in masonry chambers built in the 
lock. The rams are gna to work the gates at a 
minimum pressure of 600 Ib. per square inch. 

The principal dimensions for the outer and middle 
gates are as follows:—Length from centre of heel-post 
to mitre-post, measured along the sill, 50 ft. 64 in. ; 
height from top of sill to gangway ft. ; radius of 
heel-post, 2 ft. ; radius of roller th, 43} ft. The fore- 
going dimensions also apply to the inner gates, with the 
exception that the height from the top of the sill to the 
gangway is 47} ft. A gangway, or footbridge, of ample 
width is provided over each pair of gates. 

Caisson.—A caisson has been constructed of steel and 
built by the Mountstuart Dry Docks and Engineering 
Company, Cardiff, to fit both the caisson sills of the com- 
munication passage and the two caisson sills of the new 
entrance lock, so as to be used in either position as 
necessity requires. It is now placed in the communication 
yassage for the purpose of preventing the water in the 

th k from flowing into the South Dock. The 
principal dimensions are as follows :—Length, keel, 92 ft. 
8 in. at bottom ; extreme beam, 25 ft. ; breadth of road- 
way deck, 13 ft.; depth from top of roadway deck to 
bottom of keel, 484 ft, 

Bridges.—A double-track swing-bridge has been built 
over the communication yo tween the Roath and 
South Docks by Messrs. Handyside and Co., Derby, The 
main girders are of the ‘*N ” truss type, with suspended 
cross-girders attached to the vertical members of same. 
The width of the bridge between the girders is 27 ft., 
and provides for two lines of railways and cartways and 
also two foot-paths 4 ft. wide. The hydraulic machinery 
for opening the bridge was made by Sir W. G. Armstrong, 
Whitworth, and Co. When it is necessary to swing this 
bridge, it is first lifted by a hydraulic press beneath the 


space thus provided will nearly double the existing 
import capacity of the docks. 

n the north-west side of the dock, near the entrance 
to No. 2 graving dock, two corrugated-iron import ware- 
houses have been erected by Messrs. A. and J. Main, 
London, one being 300 ft. in length 7 80 ft. wide, and the 
other 300 ft. long by 80 ft. wide, with a cellar underneath 
and two storeys, me three floors in all (Fig. 1, page 
166). For the service of these warehouses four electrical 
cranes have been ordered from Messrs. Stothert and Pitt, 
of Bath, all to lift a working load of 2 tons. Two with a 
radius of 45 ft. have been erected, and two with a radius 
of 55 ft. with the centre of the jib head pulley 60 ft. above 
the rail level at the maximum ius, are now in course 
of construction (Fig. 16, page 169). These cranes are to 
have lifting, meegy and slueing motions, operated 
by separate motors. The cranes are mounted on pedestal 
running on four wheels at a 13}-ft. gauge, centre of rail 
to centre of rail. The cranes have the following speeds : 
—Lifting, maximum load, 200 ft. per minute; slucing, 
maximum load, 400 ft. per minute measured at crane- 
hook ; derricking, maximum load, 15 ft. in 25 seconds, 

Four 2-ton derricking wharf hydraulic cranes are being 
constructed by the East Ferry-road Engineering Com. 
pany (Fig. 17). These are to of the centre-pillar 
type, and are to run on the same gauge as the elec 
trical cranes, and both the hydraulic and the electrical 
cranes will span a line of railway 4 ft. 84 in. gauge, the 
spans being 15 ft. high. Each crane is to be capable of 
lifting, slueing, and derricking at the following speeds :— 
Lifting the full load at the maximum radius 200 ft. per 
minute; slueing or turning, with the full load at the 
maximum radius 400 ft. minute (measured at the load, ; 
derricking, with the full load, 15 ft. in 10 seconds. 

Two hydraulic coaling-cranes, somewhat similar to those 
already described and at work on the Roath Duck Cual- 
ing Wharf, have been constructed and erected by Messrs. 
Tannett Walker and Co., at the scuth-east corner of the 
dock, and two similar cranes, but of inc power, are 
being constructed by the same firm (Fig. 18, 169). 
The first two cranes are intended to work with a special 
my which is so arranged that a 20-ton wagon of coal can 

tipped at one operation. The coal is delivered through 
a double shoot into two boxes, each capable of taking 10 
to 12 tons, which are then dealt with in the usual way. 

At the south-west corner of the dock, near the inner 
gates of the entrance, two coal-hoists have been built, and 
two more are now being erected by Sir W. G. Armstrong, 
Whitworth, and Co. ey are all capable of dealing with 
a load of 23 tons, two with a lift of 55 ft. above dock coping, 
and two with a lift of 60 ft. to the butt of the shoot 
(Figs. 2, 3, and 4). Each hoist will have a turntable with 





five roads converging, and the coal will be dealt with in 
a similar manner to that at the Roath Dock and the east 
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GENERAL ARRANGEMENT OF 90 FT. GATES AND MAGHINERY 
NEW SOUTH DOCK.(ARMSTRONG) 


CopingLevel 163-5 


in diameter. Each pump is designed to deliver 100,000 
gallons of water per minute, and to have a discharge 
branch 60 in. in diameter, and two suction branches 42 in. 
in diameter. These pumps derive their supply from the 
ses, through a culvert about 1000 ft. in length, almost 


semi-circular in form, having a height of 164 ft. and a 
Fig.M. we. EMBANKMENT. Roath ~ 




















Fig.12. OUTER OR SEA EMBANKMENT. 
CROSS-SECTION 
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centre pivot and turned by a pair of hydraulic cylinders | side of the Roath Basin, already described. Additional | minimum width of 134 ft. The foundations for the 


and chains acting on a steel drum attached to the girders 
of the bridge. 
Another swing bridge has also been placed over the 


entrance lock. It is of the ‘‘ N ” truss typesimilar to the | gates, a large centrifugal pumping-house and hydraulic 
engine-house and boiler-house have been erected, the 
former in order to maintain the water at a convenient 


above, but has accommodation for oy Any line of railway. 
It is worked in the same manner as that at the communi- 


cation passage. This bridge was also constructed by the | level in times of dro 
same firms. The north side and east end of the south|to Messrs W. H. Allen and Co, Bedford, for three of 
dock has been reserved for import trade, and the quay | their “‘ Conqueror” centrifugal pumps, having a disc 74 ft. 





most suitable for the requirements of the coal trade. 


ht. The contract was entrusted 





movable coaling-cranes and tips will be erected as found an ene house and boiler-house are all built on 
newly- e 
On the sonth side of the entrance lock, near the inner | decided to t 
It was found necessary to drive a large number of piles 
ranging from 55 ft. to 60 ft. in length before a firm foun- 
dation was reached. 
self-supporting, and desi 
pendently of any support from the ground. 


round. After much consideration, it was 
opt ferro-concrete (Hennibique’s system). 


The floor is of ferro-concrete, is 
ed to carry the load inde- 


The hydraulic engines (constructed by the East Ferry- 








Aue. 3. 1906.] 


ENGINEERING. 


169 





























































































































road Engineering Company) consist of two horizontal L.H.-P. The s.s. Armando R. shipped 5279 tons of coal in 124 
compound tandem hydraulic - pressure accumulating No. 1 engine 80 | working hours, being at the rate of 422 tons per hour. 
engines, each capable of giving off 350 horse-power at a con 80 | The s.s. Lady Lewis shipped 4773 tons of coal in 10 
the pumps, at 50 revolutions per minute, with 120 Ib. | er 5 Pes os a ’ 80 working hours, being at the rate of 477 tons per hour. 
per square inch steam-pressure working against an | es eet : 125 The s.s. Askehall shipped 6715 tons of coal in 11 work- 
hydraulic-pressure of 850 Ib. to the square inch in the = ae iat , 125 ing hours, being at the rate of 610 tons per hour. 
accumulators, and are very similar to those at Nos. 12 wn. 150 Recently 995 tons of coal were shipped in one hour by 
and 13 pumping-station on the west side of the East Dock oe te 150 four Lewis-Hunter cranes working into one large steamer. 
(Figs. 19 and 20, below). Five boilers, each having 4780 jo. 80 In the table ou the next page the author has endea- 
square feet of heating surface, arranged to be set in 2} = | 150 voured to show, as far as he has been able to ascertain, the 
batteries, together with superheaters and piping. have S ee ja os a : ; size of the largest steam vessels frequenting the Bute Docks 
been constructed and erected by Messrs. Babcock and | = fee : - is ; 225 at different periods between 1850 and 1905. It has been 
Wilcox, of London. Each of the boilers is provided with — oe s Mg - , he 235 necessary from time to time to increase the height of the 
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a Babcock and Wilcox sugegiatian, capable of imparting 
from 100 deg. to 120 deg. Fahr. of superheat to the steam | 
produced by the boiler. The working pressure is 180 Ib. | 


¢ 5 10 15 20 £pFret 


Nos. 4, 11, 12, and 13 are compound surface-condensing 
engines. tate ee : 
Phe time occupied in weighing, tipping, lowering, and 


per square inch. | | re-taring one wagon of coal, containing from 10 to 12 tons 


Motive Power.—The motive power for working the whole 
of the hydraulic coal-hoists, cranes, capstans, gates, sluices, 


&c., is supplied by thirteen hydraulic pumping-engines. | 


The sites are shown on Fig. 1 and numbe 1 to 13. 
With the exception of Nos. 1, 2, 3, and 4 hydraulic en- 
gines, all the rest have been erected since the date of 
Mr. McConnochie’s last paper, and they are all, except 
No. 4 engine, of the horizontal type, the pumps rangin 

from 4in. in diameter to 7 in. in diameter, The indi- 
cated horse-power is as follows ; 


of coal, by the different systems at the various docks is as 
follows :— 


Balance-tips, West Dock (high level)... 4 min. 
Hydraulic-tips, East Dock (high level) 1 min. 45 sec. 
Hydraulic-tips, Roath Basin (lowlevel)2 ,, 30 ,, 
Coaling-cranes, Roath Dock... ni 
As an illustration, the following shows the time within 
| which certain vessels were loaded ;— 


various coal-shipping appliances at a great expense, in 
order to accommodate the growing size of vessels. It 
should be noted that the vessels are now built almost flat- 
bottomed, with vertical sides, and the tonnage has been 
enormously inc , in some cases with very little altera- 
tion in the draught. A (Fig. 21, page 170) represents the 
midship cross-section of a type of sailing vessel frequent- 
ing the West Dock in 1850. Steamers of similar croas- 
section, but varying in length, also coal in this dock. The 
two ships shown, B and C, Figs. 21 and 22, represent cross- 
sections of actual modern vessels frequenting the Roath 
Dock for coaling panes at the present time, and will 
show the immense change that has taken place in the 
| height of these ships above the water-line when light, 
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Examples of the Dimensions of the Largest Typical Steamers 
Trading to the Bute Docks in the Undermentioned Years. 





| 
| 1 
Length. Breadth) Draught | 











7 | Quantity 
Year. nipped. | of Water. Remarks. 
| tons ft. ft. 
1850 700 180 28 15 West Dock opened 
| in 1839 
1860 2,000 250 33 COC 22 East Dock opened 
| 1855 and 1859 
1870 3,000 800 42 24 East Dock. 
1880 4,500 360 43 25 Roath Basin 
opened 1874 
1890 5,500 875 45 26 Roath Dock 
opened 1887 
1900 9,000 470 56 27 Roath Dock 
1905 12,000 475 58 274 Roath Dock 


Notr. —Steamers of upwards of 500 ft. in length have frequented 
this port to bunker. The greatest draught of water of any steamer 
trading to the Bute Docks is 28} ft. 
independently of tonnage, from those first frequenting 
these docks. 

The engineers from whose plans the South Dock has 
been constructed are Mr. G. N. Abernethy, of West- 


Fig.Z1. CROSS SECTIONS OF VESSELS ENTERING CARDIFF 
A. Typical Sailing Ship in 1850. 
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minster, who was joint consulting engineer with the late 
Mr. Charles L. Hunter, for many years engineer to the 
Cardiff Railway Gomaeny. The author, formerly resident 
engineer, succeeded Mr. Hunter ss engineer-in-chief to 
the Cardiff Railway Company, and joint engineer with 
Mr. Abernethy in March, 1 The South Dock is con- 
structed to the order of the Cardiff Railway Company, 
and under the general direction of Sir William Thomas 
Lewis, Bart., the managing director. 








CANADIAN AspeEsTos.—The Province of Quebec is the 
centre of the asbestos industry of Canada. The asbestos 
occurs in the chrysolite form, and is found in seams of 
from ys in. to sometimes as much as 3 in. in thickness. The 
fibre is from 4 in. to 3in. in length. From 30 to 90 tons 
of rock have to be mined fora yield of 1 ton of crudeasbestos. 


Coat In Lorratng.—What are considered to be further 
beds of coal have been met with in Lorraine. It is 
possible, however, that one and the same bed has been 
cut by different soundings, At Dombasle, near Moweny, 
a second bed has been met with near the first, which 

roved to be 8 ft. 8 in. thick. The new bed which has 

en struck is a less important one, as it is only 1 ft. 4 in. 
thick. A third bed has been struck near Abaucourt ; 
the thickness in this case is 3 ft. 4 in. 





Sree, TREASURY FoR THE Royat Bank or Scor.anp. 
—Messrs. Chubb and Sons Lock: and Safe Company, 
Limited, have just completed for the Royal Bank of Scot- 
land a steel vault of particularly massive construction. 
The walls, roof, and floor are composed of slabs of steel 
2 in. in thickness, made up of four plates rivetted together 
by hydraulic power. Two of these plates in each instance 
are of Cammell’s ninety-nine alloy steel, and the other 
two of plates pa tirwons J of thin alternate mild and hard 
steel plates welded together. The joints are double 
tongue, and grooved with cover strips. The door—of 
Harveyized armour-plate—weighs four tons complete, 
and is provided with ball-bearing hi The locking 


arrangements consist of twenty patent diagonal bolt bars, 
secured by triple time lock, a keyless combination lock, 
and also special] anti-explosive lock. 


AMERICAN AND FOREIGN RAIL 


SPECIFICATIONS. 

Comparison of American and Foreign Rail-Specifications, 
with a Proposed Standard Specification to Cover 
American Rails Rolled for Export.* 

By Aubert Lapp Cousy, New York, N. Y. 
I. INTRODUCTION. 


A GLANCE through the bibliographyt appended to this 
paper will show that the Transactions of this Institute 
contain what virtually constitutes a history of the de- 
velopment of the manufacture of steel rails in this country 
and abroad. It is therefore fitting that this paper, 
bringing one branch of this important subject down to 
date, should be here presented ; and it is also appropriate 
to select this joint meeting of our society with the Iron 
and Steel Institute to compare the specifications covering 
the rails produced in these two countries, and to propose 
a standard specification to govern the manufacture of 
American rails for export. 

During the last ten years the production of Bessemer 
steel rails in the United States and Great Britain has 
amounted to 32,128,720 gross tons. Nearly 19,000,000 tons 
have been rolled in the past five years. The next five 
years will see an even larger output, owing partly to the 
extension of railway projects in the Orient, in South and 
Central America, in Mexico, and in Australia and the 
other British colonies. 

Of late years the American rail-mills have so largely 
increased their daily output that trade conditions have 
often made possible the delivery of American rails to 
foreign ports. , 

The tenders submitted by American mills, however, 
have always been accompanied by requests for changes in 
the foreign specifications, chiefly in the reduction of the 
amount of testing required ; and it has only been natural, 
especially at first, that the engineer, who:e specification 
had always been accepted without question by British 
mills, should interpret American tenders as an evidence 
that an inferior rail would be furnished his client if the 
concessions were granted. After often a considerable dis- 
cussion the specifications have been modified, in some 
instances omthe representation of independent American 
engineers, who make rail inspection a specialty, that the 
requested modifications or omissions in the requirements 
would not reduce the quality of the rails furnished. 

Although the delivery of many tons of American rails 
to foreign ports has proved such to be the case, there 
has been no general acknowledgment on the part of 
foreign engineers that their rail specifications must be 
modified if American tenders are particularly desired ; 
instead, the necessary concessions are stil] a matter for 
individual adjustment ; and, at best, the modified specifi- 
cation still leaves the interpretation of certain require- 
ments in such doubt that the American mills accept 
orders for rails for export, with the cost due to inspection, 
and the possibility of a reduced output, as very uncertain 
factors. 

The object of this paper is to clear up this matter for 
the best interests of ‘alt concerned. A sufficient tonnage 
of American rails is now in service abroad, yea in 
the British colonies, to establish the fact that in no 
respect do they give a less satisfactory service than the 
product of British mills. 

In the past five years much has been accomplished in 
both the United States and Great Britain towards the 
standardisation of the requirements governing this large 
item in the tonnage of steel produced in both countries. 
In this paper the importance of what has been thus 
accomplished is duly nised, and the requirements of 
the current standard and individual rail specifications now 
aoe | the rolling of rails in each country are duly 
compared, so as to show that the fewer and more definite 
requirements which now govern the large tonnage of rails 
rolled for American railroads make it unnecessary, in 
order to obtain the same quality of product, to ham 
the American methods of manufacture by the more elabo- 
rate requirements of foreign specifications. 

The reason why foreign rail-specitications cannot be 
applied to American mills are stated plainly, and a stan- 
dard rail-specification is proposed which is particularly 
applicable to the manufacture of rails rolled in America 
for export; its uirements can be met by all the 
American mills, Posy wes the possibility of competition is 
assured ; the specification includes all the checks on the 
manufacturer of rails essential in the present state of the 
art in American mills. The requirements are definite ; 
all ambiguous and a ar mae clauses are omitted, the 
idea being that a specification should be a contract strictly 
lived up to by both parties concerned, and having for its 
object the delivery, without unnecessary expense to either 
party, of the best possible material which can be furnished 
commercially for the pur intended. 

An explanation should be given as to just why the 
output of American rail-mills has of late years so 
materially increased, so as to show that this change has 
not reduced the quality of the product. 

The ual increase in the daily output of American 
rail-mills during the last decade is not due to an increase 
in the speed of the rail-train, prompted by a reckless 
desire for increased tonnage, independent of the quality, 
strength, and finish of the product, but rather to radical 
improvements resulting in a much better balance between 
the producing and finishing ends of the mill. In the 
first place, the finishing-train is used only for rolling 


* Paper read before the joint meeting of the Iron and 
Steel Institute and American Institute of Mining En- 
gineers in London, July 25, 1906. 

+t We regret that the demands upon our space will not 
permit us to reprint the extensive and valuable biblio- 








grapby which Mr. Colby has appended to his paper, 


rails; hence there are few delays due to roll changes. 
Furthermore, the rail-train is now kept much busier ; 
the bars are brought more quickly and continuously to the 
rail-train by the use of tables with rapidly-revolving 
rollers; the blooming-train is seldom idle, owing to the 
ample heating capacity of the modern soaking-pits and 
the quick stripping and handling of ingots; sufficient 
air pressure is available to blow all the converters at 
once, if necessary ; and, finally, there is always an excess 
supply of melted pig iron for the converters, drawn 
either direct from adjacent blast-furnaces, or from storage 
receivers known as ‘“* mixers,” which are sometimes sup- 
plemented with iron remelted in ——. 

In times past the converting and blooming departments 
have not equalled the capacity of the rail-train, but by 
the improvements briefly outlined above, the lost time 
intervals have been materially cut down. One American 
rail-mill, without change in the speed of its rail-train 
has thus increased its output of rails from 1000 to 1800 
tons per day of 24 hours. , 

That the maximum capacity of its finishing-train has 
not yet been reached, without increasing its speed, may 
be seen by the following calculation. With the finishing 
roll of 26 in. in diameter, running at a speed of 95 revolu- 
tions per minute, its capacity, if a continuous bar was rolled, 
would, if cut up into 33-ft. lengths, make no less than 
28,221 rails per 24-hour, or 11,087 gross tons of 80-lb. 33-ft. 
rails on twoshifts ; of course this is a theoretical output, 
but it proves the error of the usual criticism that the pre- 
oa output of American rail-mills is due to very rapid 
rolling. 

In the following comparative discussion of the American 
and British specifications which govern the rails pro- 
duced to-day, the requirements have been classified under 
the headings given in the table of contents, and this same 
classification has also been used in the proposed standard 
specification found at the end of this paper. 


II. Process oF MANUFACTURE. 
1. American Specifications. 


The specifications of American railroads, as well as 
those known as ‘‘the manufacturers’ specifications,” 
which latter govern, when no specification is submitted 
by the railroad, both contain a general provision, that the 
entire process of manufacture and testing shall be in 
accordance with the best current practice, and both men- 
tion certain precautions in the process with particular 
reference to obtaining sound rails. 


2. Foreign Specifications. 

In some foreign rail-specifications there are clauses 
governing the process of manufacture which should be 
omitted when applying the specifications to American 
practice. While all American makers should readily 
comply with a requirement that in their tender they must 
mention the character of the materials and the process 
they propose to use, their sources of supply are such 
that clauses worded as follows should be waived :— 
“Best hematite pig iron,” or ‘‘ No. 1 Cumberland hema- 
tite pig iron must be used.” ‘*The iron used to be made 
from the best English or Spanish hematite ore.” ‘‘Char- 
coal spiegeleisen shall be used.” As ‘‘direct metal” is 
almost entirely used in American mills, the requirement 
that ‘‘the iron be melted in air-furnaces, or cupolas 
before being run into the converters” should be omitted. 

In reference to ingots, some specifications state that 
‘each ingot shall be of ample length and weight to allow 
for cutting off unsound parts from each end of the rail 
to reduce it to the finished length ;” others require that 
the ingot shall measure at least 10in. at the topand 12 in. 
at the bottom, or at least 12 in. and 14 in. respectively. 
In American practice all rail ingots are of ample size for 
discards; in fact, from four to six rails of the heaviest 
sections are rolled from each ingot. A clause such as the 
following is unnecessary and impracticable: ‘* The sur- 
faces of the ingots are to be smooth and clean ; any 
inequalities produced by the ingot moulds must be re- 
moved by chisel. No ingots containing any defect will 
be accepted, and no repairs to defective ingots will be 
permitted.” The judgment of the manufacturer as to the 
disposition of the ingots should govern, limiting him, 
however, to the requirement that he must be in accord 
with the best current practice. He would gain nothing 
by oo to repair defective ingots; as to make 
such repairs he would first have to allow the ingot to 
become cold. 

As no American rail-mill allows ingots to become cold, 
all rails containing surface defects due to superficial de- 
fects in ingots are rejected before submitting the rails to 
the inspector. 

III. Cnemicat Properties. 
1. Chemical Composition. 

(a) American Specifications.—In American rail-specifi- 
cations the carbon and manganese requirements increase 
with the weight of the section. Silicon is usually specified 
“not over 0.20 per cent.,” which limit, with American 
acid-Bessemer blowing, might as well be omitted, unless 
silicon is purposely added, to meet special requirements. 
Sulphur is only occasionally specified, the upper limit 
being 0.075 per cent.; this is essential, as a higher 
sulphur-content causes red-shortness, with its attendant 
evils, in the finish of the rail. 

The limits in Table I., quoted from the manufacturer’s 
standard specifications, govern, with but slight modifica- 
tions in a few cases, by far the largest tonnage of rails 
delivered to-day to American railroads. 

In rails of 70 1b. and over, the range of carbon above 
specified is 5 points (0.05 per cent.) higher than standard 
practice in 1900. 

The recent specifications of two committees of engi- 
neers recommend still higher carbons than given in 





Table I., lower the upper limit of manganese 0.05 per 
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cent., and suggest a reduction of the phosphorus to 0.085 


r cent. 
PON o data have been gg proving that rails of the 
carbons specified in Table I., because of a content of 0.10 
per cent. of phosphorus, have failed or proved brittle after 
short service. msiderable data have been published 
showing that rails made under specifications allowing 
0.10 per cent. of phosphorus have given excellent service. 
The vast tonnage of rails now in track and showing an 
excellent record, which, if analysed, would show from 
0.090 to 0.110 per cent. of phosphorus, weakens a plea 
for a reduction in the present guaranteed phosphorous of 








steel rails. 
TaBLe I.—Chemistry of American Ruail-Specifications. 
Weight of Silicon Ph 
le osphorus. 
~ — Carbon. Manganese. not Over. Not Over. 
Ib. per cent. per cent. percent. per cent. 
50 to 59 0.35 to 0.45 | 0.70 to 1.00 0.20 0.1 
60 ,, 69 «0.88, 0.48 | 0.70 ,, 1.00 0.20 0.10 
70 ,, 79 0.45 ,, 0.55 0.75 ,, 1.05 0.20 0.10 
80 ,, 89  0.48,, 0.58 | 0.80 ,, 1.10 0.20 0.10 
90 ,, 100 0.50 ,, 0.60 | 0.80 ,, 1.10 0.20 0.10 





To obtain a harder steel, or a better rail, by an increase 
in carbon and a reduction of phosphorus is theoretically 
ideal. To obtain steel rails with a guaranteed phosphorus- 
content lower than 0.10 per cent. is now impracticable 
from the majority of American rail-makers. The one 
eastern rail-mill using pig iron made vee | from Cuban 
ores can, without extra cost, make steel of a somewhat 
lower guaranteed phosphorus than the seven western 
rail-mills using iron made from native ores. By a careful 
selection of ores some of these latter mills could make a 
small tonnage of steel rails of a guaranteed phosphorus 
content of 0.085 per cent. ; but the extra cost and other 
trade conditions make this suggestion impracticable, and 


existing data as to wear does not warrant establishing a | . 


phosphorus guarantee below 0.10 per cent. ; 
(b) Foreign Specifications.—Contrary to American speci- 


fications, there is very seldom in foreign rail-specifications | 


any change in the carbon and manganese with an increase 
in the weight of section. The maximum carbon is 0.50 
per cent., usually with an allowable range of 15 points, 
except in the British standard specification for tramway 
rails of from 90 Ib. to 116 lb. per yard, where the carbon 
range is from 0.40 to 0.55 per cent. 

Table II. also shows that the maximum manganese 
specified is 1.00 per cent., with allowable range of 30, but 
sometimes 20 points. 

There is considerable variation in the maximum silicon 
specified. The figures being 0.06, 0.07, 0.08, 0.10, and 
occasionally 0.15 and 0.20 per cent. 

With sulphur, the maximum is either 0.080, 0.070, or 
0.060 per cent. 

The American mills have no objection to making the 
softer rails pgeferred by foreign engineers, and consequent 
upon maximum limits of 0.50 per cent. of carbon, 1.00 per 
cent. of manganese, and 0.080 per cent. of silicon. They 
only need a range of 10 points in carbon, although often 

iven, as above stated, a limit of 0.35 to 0.50 per cent. 

hey want a range of 20 points in manganese, either from 
0 80 to 1.00 per cent., or from 0.70 to 0.90 per cent. ; but 
they object to such low manganese as 0.40 per cent., which 
is occasionally specified. In reference to sulphur, a fair 
maximum would be 0.070 per cent. 

As to phosphorus, the requirement in foreign specifica- 
tions of older date, that every heat of rail-steel shall be 
analysed for phosphorus and arsenic, and stipulating that 
together they must not exceed 0.60 per cent., has become 
obsolete. Arsenic should not be classed with phosphorus 
in its effect upon the physical qualities of steel; and 
furthermore, there is no rapid method by which phos- 

horus and all the arsenic can be determined in steel. 

ost of the current foreign rail-specifications limit the 
phosphorus to 0.080 or 0.075 per cent., although some 
published analyses of British rails show a higher phos- 
phorus content than 0.080 per cent. 

In discussing the American specifications, it was stated 
that all the American mills, except the one using foreign 
ores entirely, would not guarantee their output of steel 
rails under 0.10 per cent. of phosphorus. It is, therefore, 
evident that to obtain tenders from several American 
mills, the foreign engineer should modify his specified 
phosphorus to 0.10 per cent. from the present limits of 
0075 or 0.080 per cent., which English makers of acid- 
Bessemer steel rails can meet without extra cost, having 
the Cumberland and Spanish hematites, of lower phos- 
phorus than the American ores, as a basis of their ore 
mixtures. With the low carbon specified, this change, 
resulting in free competition, is not as serious as might 
at first appear. 

The engineer knows that even the steel-maker grants 
that phosphorus is the most undesirable constituent of 
steel. He knows that, in general, when a steel is liable to 
sudden and frequent shock, it should be ‘low in phos- 
phorus.” He muagt bear in mind, however, that careful 
heating and lower finishing temperatures easily overcome 
a difference of 0.020 per cent. in phosphorous ; moreover, 
that it is universally conceded that the evil effects of 
phosphorous increase with the carbon; that the foreign 
engineer’s rail specifications call for a lower range of 
carbon than is usually specified in America ; that the 
higher carbon American rails with their 0.10 per cent. 
of phosphorus, withstand the shock of the drop test 
and that it has not been proven that any difficulties 
with breakages on American roads, or on ties roads 
laid with American rails, have been attributed to the 
presence of 0.10 per cent., instead of 0.08 per cent. 
of phosphorus in the rails, Nor in foreign service have 








TABLE I1.—Cuemistry or Foreign Rat SPeciFicaTIons, ARRANGED ACCORDING TO WEIGHT OF SECTION. 
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American rails been proven more brittle than those of | 
British make. | 
Finally, he should bear in mind that this modification 
in phosphorus is by no means a new suggestion, as it has 
often been allowed; a fact emphasised by the official | 
statistics, which show that in the last ten years 2,262,451 | 
ew tons of rails have been exported from the United | 
tates ; and that, therefore, abroad as well as in America, | 
there is a considerable tonnage of rail containing a little | 
less than 0.10 per cent. of Sees, now in track, and | 
meeting the service demanded, 

Basic open-hearth, or even basic Bessemer rails oe | 
their very much lower phosphorus-content, if other 
hardening constituents were present in the right propor- 
tion, and other even more important details of manufac- 
ture were properly carried out, would, perhaps, give 
better and longer service ; but under present conditions, 
the vast majority of rails rolled in England and America 
od time to come will be made of acid-Bessemer 
steel. 

Under these commercial conditions, and in view of the 
facts presented, and the other requirements of his specifi- 
cation, which in themselves amply protect his client, is 
the engineer warran in restricting competition by 
refusing to change his phosphorus limit to 0.10 per cent., 
so as to include current American practice ? 


2. Chemical Analysis. 

(a) American Specifications.—In American specifica- 
tions the manufacturer is required to furnish the in- 
spector daily with carbon determinations from each blow, 
and a complete chemical analysis every 12 or 24 hours, 
representing the average percentage of manganese, phos- 
phorus, sulphur, and silicon present. 

All these analyses are made on drillings taken from the 
test ingot, cast when pouring the heat, and check-analyses 
on rails are not required. 

(b) Foreign Specifications.—The demands on the steel- 
works laboratory, and the possible yee resulting from 
independent check analyses, are of such importance to 
the American rail-mil], when the foreign requirements are 
applied to American output, that the necessity for such 
frequent analyses and the emphasis given to checking 
results will be discussed somewhat in detail. 

(c) Number of Analyses Required.—In some foreign 
rail-specifications the maker is asked to furnish complete 
chemical analyses more frequently than can possibly be 
complied with, when the requirements are applied to 
American practice ; even with the facilities of the modern 
rapid analytical methods, the result of the conscientious 
efforts of steel-works’ chemists fail to meet the demands 
made on them. ; 

It is unnecessary in American practice to obtain such 
frequent checks, for in the present state of the art the 
“direct metal,” as delive to the mer vessel, is 
smelted from a uniform mixture of ores, so that the 
variation in phosphorus is small, and the ‘ blowing” is 
so constant and _—— that temperatures vary within 
narrow limits, and hence the silicon in the steel is prac- 
tically constant. As to reports on carbon and manganese, 
the maker is willing to furnish them with every blow of 
steel; also —— determinations on six Mows of 
steel every 12 hours, and sulphur and silicon on an average 
sample of each 12 hours’ rolling. 

(d) Sample for Analysis.—Drillings from a test ingot, 





cast during pouring, is the only practicable method by 
which an identified average sample of a heat of steel 
rolled into rails can be obtained, and American mills 
refuse to allow analyses of drillings from rails or tensile 
tests to govern the decision of the inspector as to the 
chemical composition of a heat of rails, because such 
samples are not representative. 

It is well-known to the consulting engineer and his 
representatives at the mill, as well as to the manufacturer, 
that there is an unavoidable variation in the composition 
of the different rails from each blow, as well as those 
from each ingot, a difference between the two ends of a 
rail, and, in point of fact, unavoidable variations even in 
the different portions of the cross-section. It is therefore 
unreasonable to specify that check-analyses shall be made 
on rails, and that the finished rails shall be piled into 
500-ton lots, and not shipped until an analysis on one 

jiece of rail is reported by some independent and pro- 
bly far-distant chemist, who has been selected by the 
engineer. 

If the average chemical composition of a piece of rail is 
to be determined, there is only one correct way of obtain- 
ing an average sample—namely, to machine dry, clean 
chips from the entire cross-section of the rail for a uniform 
depth, weigh the entire sample, dissolve it all in acid, 
dilute the solution to a known volume, and measure off 
aliquot portions for the determination of manganese, 
silicon, and phosphorus ; again machine the entire cross- 
section for a smaller depth, and use all the chips for a 
a determination of carbon, peelasshly by com- 

ustion in oxygen ; —" machine the cross-section, and 
use all of the sample for the determination of sulphur. 

No chemist can dispute the above statement, and-yet 
many steel chemists will admit that they have been 

uested to analyse drillings from rails which they knew 
did not truly represent the piece of rail selected as a 
sample, much less the 500 tons which the inspector was 
— to accept or reject on the basis of the reported 
analysis. 

(e) Check Analysis Impracticable.—The laboratories of 
the large American steel-works are in charge of com- 
petent chemists using modern methods, Their work is 
regularly checked by American customers buying mer- 
chant steels on guaranteed analyses. Standard samples 
of pig iron and steel, which have been carefully analysed, 
are now furnished at low cost by the Bureau of Standards 
at Washington, for the ae ag of checking chemists’ 
results. A steel-works chemist, by virtue of the many 
similar determinations he is daily uired to make, 
becomes a specialist in his line, and it is no injustice to 
claim that his results are at least as accurate as those of 
independent chemists, whose analytical work usually 
covers a much wider field. 

For these reasons, the American rail-maker, who 
willingly furnishes a sufficient number of analyses dail 
to fprm a correct guide of the chemical composition of his 
P uct, is justified in declining to comply with the many 
orms of check-analyses found in foreign rail-specifications 
if his product ane { be thus rejected without appeal ; and 
when it is specified, that these independent analyses may 
be made ‘‘as often as desired” and ‘‘at the expense of 
the contractor.” 

It is impracticable in American practice to rehandle 
the finished rails, sorting them out in piles of 200 or 
500 tons, and it is entirely unjust, as will be shown in 
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the discussion immediately following, for such lots to be 
rejected solely on the analysis of a single rail. 
(/) Rejection Solely on Variation in ey peer —The 
provisions of foreign rail specifications for the rejection of 
rails solely on the basis of a variation from the prescribed 
chemistry are too strictly drawn, and the suggestion as 
to check-analyses is impracticable. 2 
In studying the prompt and frequent analyses furnished 
by the manufacturer of the rail-steel made on each turn, 
itis but reasonable that the inspector should be given 
the authority to exercise some judgment when the analyses 
show only a slight and immaterial variation from the 
specified limits. By so doing he is not jeopardising the 
interests of the purchaser, but simply acknowledging 
that accuracy within 0.005 per cent. in phosphorus, 
sulphur, and silicon, and 0.01 per cent. in carbon and 
manganese, is not uniformly attainable with the rapid 
methods of analysis necessarily employed; and he is 
further cmpened in a sensible tolerance in this regard 
by the knowledge that no such small variations from the 
prescribed limits in chemistry can possibly affect the 
life, the safety, or the wear of the rails when put in 
service. : 
Furthermore, no prescribed methods for chemical 
analyses should form a part of a specification. Entire 
uniformity in the details of the various analytical methods 
used in steel-works laboratories will — never be 
realised, nor is it a necessity in obtaining accurate 
chemical analyses. 


IV. Puysicat PROPERTIES. 
1. Drop-Test and Drop-Testing Machine. 

(a) American Specifications.—As one of the results of 
the standardisation of rail-specifications in America, the 
American rail-mills are equipped with a drop-testing 
machine uniform in its essential features. — ay 

The tup weighs 2000 lb. ; the radius of its striking face 
is5in. The weight of the anvil block is amply sufficient 
to secure rigidity ; and it furthermore rests on a solid 
masonry foundation. The supports for the rails have a 
5 in. delien are set 3 ft. apart, and are firmly secured to 
the anvil-block. The height to which the tup is raised is 
measured in even feet by a fixed vertical gauge. 

The drop-test is made on a piece of rail from 4 ft. to 
6 ft. long, cut at the hot-saws from the end of one rail 
from every fifth heat. The piece is stamped with the 
blow number, and placed on skids to cool. When cool and 
ready for test it is placed head upwards on the supports, 
and the various sections must withstand, without fracture, 
one blow of the 2000-lb. tup from the heights specified. 
The report of this drop-test includes a record of the 
atmospheric temperature at the time the tests were made. 

None of the American specifications require a second 
blow from the tup, and, with but one or two exceptions, 
no deflection limits are specified. 

In case the rail-butt selected to represent the heat, as 
above described, should break when subjected to the 
drop-test, two additional drop-tests are made on pieces 
of rail or on rail-butts cut from two other rails from the 
same blow of steel ; if either of these latter tests fail, all 
the rails of the blow which they represent are rejected ; 
but if both of these additional test-pieces meet the re- 
quirements, all the rails of the blow which they repre- 
sent will be accepted. If a heat of rails is thus rejected, 
the blow next preceding and succeeding the rejected blow 
is similarly tested ; and if the rails of either of these blows 
are rejected, provision is made for similarly testing adja- 
cent blows until the entire group of five blows is tested, 
if necessary. Each blow is accepted or rejected, accord- 
ing to thé result of the drop-test on the test-rails repre- 
senting the blow. ‘ J 

Table III. gives the heights of drop required in the 
specifications governing the vast majority of the boamage 
of domestic rails delivered to American railroads. The 
chemical requirements are included for comparison ; the 
‘*foot-pounds ” noted are simply the product of the weight 
into the height, without regarding the energy of the tup 
just before striking. The comparative resistance to im- 

ct of rails, of a certain weight per yard, is influenced 
by the section. As more than 80 per cent. of the rails 
now rolled for American railroads are the standard T- 
sections recommended in 1893 by the American Society 
of Civil Engineers, the weight and the chief measure- 
ments of these standard sections are also included in 
Table III. so as to aid in comparing the American drop- 
test on T-rails of certain weights and dimensions, wit 
that required for the wide variety of sections included in 
foreign specifications. ; 

(b) Foreign Specifications.—A tabular comparison of 
the drop-test, as is found in foreign rail-specifications, 
would only emphasise the diversity of the requirements 
specified. Since the specifications are based. on British 
practice, the ber of tests usually required should be 
reduced when applied to American practice, so as not to 
retard the output; this concession is reasonable, because 
the inspector is given the carbon and tent 








of each heat before the rails are rolled, and the continuous | I 


methods characteristic of American rail-mills makes but 
slight differences in the finishing operations. With the 
chemical composition already known, a drop-test on each 
heat is therefore not necessary ; and with production 
of mote than 125 heats per 24-hour, this requirement 
operates as a hardship on the manufacturer as well as on 
the inspector. : ; 

A few ifications make no allowance for re-test, in 
case the piece cut from end of one rail of the heat 
fails:under the impact test. Usually, however, eg 
is given to submit tests cut from two other rails from the 
heat, and the heat is rejected if two out of three tests 
fail. 

As the ‘specified distance between supports is never 
over 4-ft., and usually not over 3.5 ft., it simply makes 
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Manganese ..| 0.70t01.00 ,, 0.70 to 1.00 
Silicon .. oe ..| Not over 0.20 per cent. 
Phosphorus be .. |Not over 0.10 per cent. 
Weights per yard for drop-| 
tests $e és vol 
A.8.0.E. Standard T | 
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TABLE III.—Drop-Tests or AMERICAN RAIL-SPECIFICATIONS. 


Weights per yard for). 50 Ib. to 59 1b. per yard | ene pn per | 701b. oo Ib. 





80 Ib. to 891b. | 90 1b. to 100 Ib. 
d 


| 


y per yd. per yd. per yd. 
| 0.85 to0.45 percent. 0.38 to 0.48 per cent. 0.45 to 0.55 per cent. |0.48 to 0.58 percent/0.50to 0.60 percent 


0.75 ,, 1.05 0.80,,1.10 ,, |0.80 


Not over 0.20 per Not over 0.20 per Not over 0.20 per Not over 0.20 per 
t. nt. 


cent. 


cen ce cent. 
Not over 0.10 per | Not over 0.10 per | Not over 0.10 per | Not over 0.10 per 
cent. cent. cent. cent. 
45 Ib. to 55 1b. per yard 55 1b. to 65 Ib. per yd. /65 Ib. to 75 Ib. per yd. |751bto 85 Ib per yd. |85 to 100 Ib. per yd. 








le | | 
Weight per yard .. 40 45 50 55 60 65 70 75 80 85 90 100 
arr. Watay ae aries ts aed o~ ated pss sa Scale cue 
Height... ad .. 8hin. 3}4 in. 32 in. 4]4 in.) if in, 4y, in. 48 in. 4}? in. 5in. 5yyin. | in in. 
Width of base .* -- Bb os 3th ” ” Hh ” 4, 475 ”» Se ws 443 ” 5 ws 5 y's ” | ot ” 57 ,, 
Width of head .. ++ 1d oy 2h oy 2h oy 2S os | 2B ve 248 ,, 2175 242 5» 2h» 27s »» 2B vs 23», 
Thickness of webb id ai ” 3 ” is ” 48 ” #4 ” 4 ” wh ” S2 Ladd vs ” | ve ” ve ” 
Height of drop .. es 14 fc. | 15 ft 16 ft. 17 ft. 18 ft. 
Equivalent to foot-pounds 28,000 30,000 32,000 34,000 36,000 


scrap, for the engineer, as is sometimes done, to specify 
the test of pieces over 5 ft. long, or of a full-length rail. 
When the drop-test accepts or rejects the product by 
heats, the further check of one test cut from every 100 or 
200 rails, as is sometimes specified, seems unnecessary. 
There is one form of foreign drop-test which acts as a 
hardship on the American mills, if made as specified on 
‘one rail-butt from each heat.” The test requires that a 
piece of rail, with 4 ft. between supports, shall be given 
two blows with a 1-ton tup from sufficient heights to bend 
the rail to an angle of 110 deg. (that is, through an angle 
of 70 deg.) 5 the specified carbon is from 0.35 to 0.42 per 
cent. It seems illogical to specify this fixed angular 
deflection for all sections and weights of rails, and it is 
questionable whether this requirement can be obtained 
from the heavier sections under the conditions specified. 
Specified drop-tests, such as the following, are entirely 
impracticable when applied to American output: after 
the regular drop-test, it is specified that ‘‘the rails are 
also to be tested until broken, the heights of fall and 
number of blows being recorded ;” also, ‘‘ butts of rails 
will be subjected to drop-tests until broken; and if the 
metal fails to show 4 per cent. of elongation before break- 
ing, the whole lot of rails made from the heat will be’ re- 
jected.” 
(c) Limits in Deflection.—As a general rule, an Ameri- 
can rail will not show quite as much deflection under im- 
pact as a similar section of British make. One reason is 
that the carbon specified by foreign engineers is so much 
lower than American practice that the natural tendency 
of the manufacturer is to approach the upper limit of the 
permissible range, as they are not accustomed to make 
rail steel below 0.40 per cent. of carbon; another, that 
the finishing temperature also differs somewhat from that 
of British mills. 
American mills do not hesitate to guarantee that their 
rails, rolled to the uired foreign section, and to the 
chemistry specified, will show entire freedom from brit- 
tleness under an impact test made by their drop-test 
machine, if measured by the ability of the rails of various 
weights to withstand one blow, equivalent to the foot- 
pounds contained in Table III. Since a rail, if brittle, 
will fail on the first blow, a continuance of the testing, as 
well as a specified range of deflection between narrow 
limits, seems unnecessary. 
The drop-test is a check on brittleness ; the fact that a 
rail of a certain section as delivered from an American 
mill will not show as much deflection as a similar rail of 
British make is not proof that the American rail will 
prove less safe; and, as far as resistance to wear is con- 
cerned, there is no evidence that, under like conditions, 
the American rail is giving an inferior service; in fact, 
there are indications that the stiffer rail is not unsafe, and 
gives better wear than the softer rail, which showed, 
when inspected at the mill, a greater deflection under 
impact. Furthermore, the stiffer rail ensures a longer 
life to the rolling-stock. 
Deflections are therefore omitted in the proposed 
standard specifications appended to this paper. 


(To be continued. ) 








Tue Travian Navy.—The Italian Naval Estimates for 
the coming year amount to 5,570,000/., being an increase 
of woe hem wy x on the preceding year. Of this in- 
crease about one-half is devoted to improving the condi- 
tions of service for petty officers and sailors. In the 
incipal squadron in home waters there will be four 
ttleships and four armoured cruisers, with a flotilla of 
destroyers and torpedo-boats. There will also be a 
reserve squadron with five battleships and several craft. 
As rds foreign stations, Italy will be represented in 
the North Atlantic by two protected cruisers, and in the 
China seas by one cruiser. In the Red Sea and the 
ndian Ocean six small vessels of various classes will fly 
the Italian flag. The general reserve has a number 
of warships, with permanently reduced complements. 
Among these are five large ships and thirteen smaller 
ones, protected cruisers, and gunboats. One new first- 
class oe of 12,600 tons is under construction, and 
two armou cruisers of 9800 tons. Four destroyers, 
each of 390 tons, and four submarines are also making 
progress. A special feature of the Italian building pro- 
gramme is eighteen seagoing o-boats, each of 
250 tons and 25 knots per hour 5; , now building. 
Such vessels can hardly be distingui from destroyers. 
The vessels mentioned above have yet to be launched, but 
three battleships, each of 12,600 tons, are being com- 
ted afloat. Of these the Regina Elena should com- 
menee her trials early in 1907, and the Vittorio Emanuele 





the manufacturer w y consign good metal to 


later in the year, 





CATALOGUES. 


WE have received a catalogue from The Mason Gas 
Power Company, Limited, Levenshulme, Manchester, 
descriptive of the types of furnaces, &c., constructed 
by them in connection with Duff - Whitfield patents 
relating to gas producers. Besides making a speciality 
of these gas producers the firm are builders of furnaces of 
all types, including the Weardale gas-fired heating 
furnace for plates, angles, &c., and they have also con- 
tracts on hand for core-ovens, annealing-furnaces, and a 
variety of other work. 

Messrs. Birch, Killon, and Co., 20, Cooper-street, Man- 
chester, have sent us a leaflet on the Fiddian distributor 
and the Killon automatic gear in connection with the 

urification of sewage in bacteria beds and filters. This 
orm of distributor has been adopted by several public 
bodies both in this country and abroad. 

From Messrs. Evans and Lewis, Dowlais Works, Dow- 
lais, Glamorgan, we have received a pamphlet dealin 
with their patent manipulator for use in connection wit 
rolling and cogging-mills. Any practical means of in- 
creasing the output and reducing the labour costs at roll- 
ing mills is of interest, and as this apparatus can be used 
for rails, angles, joists, &c., of any section, it covers a 
fairly wide range of work. It is designed to move the 
work from roll to roll and turns it over at the same time, 
thus reducing the labour at the rolls to a considerable 
extent. 

The Power Plant Company, Limited, of Temple Bar 
House, Fleet-street, E.C., have sent us two post cards, in 
tended to be filed in a card system. One illustrates the 
“Globoid roller worm-gear,” in which the teeth of the 
worm-wheel consist of conicalrollers. With this worm-gear 
an efficiency of 90 per cent. is guaranteed. The other card 
advertises machine-cut, double helical gear-wheels up to 
7 ft. diameter; the teeth are not continuous frem side to 
side, but separated and staggered. 

The Dovetail corrugated sheet steel damp course is 
made by the Fireproof Company, Limited, of 10, York- 
buildings, Adelphi, and consists of sheets of dovetailed 
steel, 5 ft. long, with 3 in. plain ends, in all widths from 
44 in. It is intended to be laid in cement, and is said to 
be then imperishable. 

We have received lists from Messrs. Ashworth, Son, 
and Co., Midland Iron Works, Watergate, Dewsbury. 
This firm are makers of wwalghiee tnadhian> and weigh- 
bridges of from 5 to 100 tons capacity, and also of the 
‘Davy ” suspended weighing machine for use with crane 
or tackle, &c., their standard makes varying in capacity 
from 4 to 10 tons. 








LArGE EXTENSION OF THE Port OF GOTHENBURG.—A 
very material extension of the port of Gothenburg is 
under consideration, and will poh ox + th soon be taken in 
hand. The plan, for the purpose of procuring a better 
bridge connection between the new harbour and the city 
of Gothenburg, proposes to divert the course of the Gita 
river for a pF smn of about a mile and a-half some 
2500 ft. farther north. The new bed of the river, which 
forms a big curve, will thereby be made to go round the 
nee part of the new harbour area ; the average 

read th of the river will be some 330 ft. A new thorough- 
fare, principally built as a viaduct, will supersede the 
present Hising Bridge, and to the west of the viaduct 
referred to a movable bridge will be built across the old 
river, which is only about 100 ft. broad there, and which 
bridge it will only be necessary to open for vessels unable 
to pass under the said fixed bridge, which will probably be 
some 25 ft. above ordinary water level. The western end 
of the old river bed is intended to form harbour basin 
No. 1, about 630 ft. broad at the entrance, and somewhat 
narrower farther in ; this basin will extend almost as far 
as the stationary bridge. On that part of the harbour 
island which lies to the west of the viaduct, it is peepeeed 
to construct two additional basins, like basin No. 1, 
opening into’ the new course of the river on their west 
side. They will be 3300 and 3000 ft. long respectively ; at 
the entrance they will be 400 and 470 ft. wide respectively ; 
and the width at the base will be 300 ft. The piers 
separating the three harbour basins and forming the north 
boundary between the basin No. 3 and the new bed of the 
Gita river are respectively 3300, 3200, and 2900 ft. long, 
and 500, 520 and 470 ft. broad. Part of the old river bed 
east of the viaduct is made to form a fourth basin, 3000 ft. 
long and 330 ft. broad, which is connected with basin 
No. 1 by means of a canal 230 ft. long and 100 ft. broad, 
over which the high-level viaduct and the low movable 
bridge pass. This fourth basin has an inlet at its east end 
of about 200 ft. in breadth. Canals for lighters connect 





the different basins. 
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a conciliation board, under “‘ a scheme which would do| mendation is adopted the ‘‘quarterly re ” will 
INDUSTRIAL NOTES. away with disastrous lock-outs and strikes in future.” | henceforth be called the ‘official journal” of the 


‘¢« TIME-CRIBBING,” it is alleged, is carried on in the 
Lancashire cotton trades to such an extent that the 
attention of Parliament has been called to the matter, 
and it is dealt with in the last issue of the Factory and 
Workshops Inspectors’ Reports. Some of the opera- 
tives seem to desire that the police shall be empowered 
to deal with the subject, and this view is advocated 
by the members for Clitheroe and Darwen, the, in-an 
especial sense, Members of Parliament representing 
the cotton industries. It is strange to what an extent 
legal interference is mg by some of the new 
Labour members and Labour !eaders and officials of, 
what used to be called, the ‘‘ new trade unionism.” 
But in their opinion it would seem that the law should 
be enforced against employers, not against work- 
people. Now what is sauce for the goose is sauce for 
the gander. If police interference is to become opera- 
tive against employers for time-cribbing, would it not 
be equally just and fair if police were used at the 
public expense, to enforce time-keeping by the work- 
people, in the morning, at meal times, and when they 
leave off work for the day. Factory inspectors are 
the creation of legal enactment, and many workmen 
have been selected for inspectorships, and they appear 
to do the work well, But the workers say that these 
are not on the spot, while the police are. In the last 
report the Chief Inspector of Factories and Work- 
shops says: ‘‘ Time-cribbing in cotton factories would 
appear to be more rife than ever” in the year 1905. 
He attributes this to the great activity and prosperity 
in the cotton industries. It is, he says, ‘‘ both de- 
liberate and systematic, and fines seem to have but 
little deterrent effect ; and yet penalties were inflicted 
in 1905, amounting to 494/. 7s. 6d., and costs 
4041. 2s. 6d., or a total of 898/. 103. There were 825 
informations laid in 1905, whereas only 151 were laid 
in the previous year—1904—and the fines only reached 
61l. 193., so it cannot be said that the staff were idle. 

It might be thought, if we judged alone by the 
speeches of the spokesmen and labour leaders in the 
movement, that the employers were wholly and solely 
responsible for this alleged ‘‘ practice of time-crib- 
bing,” which is said to be ‘‘ both deliberate and syste- 
matic ;” but the factory inspectors’ reports show that 
the operatives are’ almost equally to cone The in- 
spector for the Manchester district says that ‘‘ the 
practice will never be effectively stopped until the 
operatives themselves resolutely set their faces against 
it.” For Oldham : ‘‘ More complaints than of all other 
grievances combined.” It is continued ‘“ because it is 
profitable, is openly and avowedly permitted by occu- 
piers.” Preston: The inspector was as far as possible 
prevented by the operatives from getting at the par- 
ticulars. ‘‘Occupiers and managers deliberately set 
themselves to evade the law.” ‘The remedy is with 
the operatives,” but ‘‘ many of them participate in the 
profits so dishonestly gained.” The officials of the 
Weavers’ Associations profess to be against it, but by 
their action they directly encourage it; so says the 
chief inspector. This has especial reference to clean- 
ing during meal hours. The Home Secretary, in reply 
to Mr. Shackleton, gave the names of nineteen or 
twenty of the chief boroughs in Lancashire where the 
cotton industry is carried on, and in nearly all cases 
the Borough Councils’ Watch Committees are opposed 
to _ interference ; three or four would not object 
under conditions as to cost, &c. The objections were 
too strong for the proposal to be seriously considered. 
If, as the inspectors say, the operatives can deal with 
it if they choose, then it is their duty ; but if they 
encourage it, and still denounce the practice, then they 
are much worse than those whom they condemn. 
Workmen ought to be more self-reliant, and not demand 
legal and police protection when the power of protec- 
tion and prevention is in their own hands. t the 
blame for the practice be laid at the proper doors. 


In the debate on the Indian budget the chairman 
of the *‘ Labour Party” voiced the attitude of labour 
on the question of hours and conditions of employ- 
ment in the Indian cotton mills. It was stated that 
there were in the Presidency of Bombay 200 mills, 
with 5,000,000 spindles, and 150,000 looms. The 
capital invested amounted to 11,000,000/. It was 
urged that the conditions of employment in those 
mills should not be such-as to give undue preference 
to the capitalists of Bombay, to the injury of the 
millowners and operatives of Lancashire. It was stated 
that the hours of work at present were from 12, 13, 
and 14 per day, while the wages earned were ridicu- 
lously low. Then again the state of the mills was very 
different to Lancashire conditions as regards sanita- 
tion, convenience, and comfort. An influential native 
millowner has stated that the existing conditions 
under which the natives work are a disgrace to India. 





_ At the annual meeting of Master Cotton Spinners, 
held in Manchester last week, the president of the 
federation referred to the adhesion of the Bolton 
Association, heretofore an independent body. Then 
he referred to the negotiations going on to establish 








He stated that those ‘‘ negotiations were being carried 
on in the most friendly spirit,” both sides being deter- 
mined, if possible, to find a solution for all labour 
difficulties which led to disputes and strikes. Mr. 
J. B. Tattersall agreed with the president, Mr. C. W. 
Macara, and said he was hopeful of a satisfactor 

ending to their labours in this respect. It will, 
indeed be a very good thing if the Lancashire cotton 
industry can be carried on under conditions of mutual 
forbearance, both parties, the employer and the em- 
ployed, by their representatives being able to discuss 
a 4 settle all disputes as to wages, hours of labour, &c. 





The American Federation of Labour has issued its 
manifesto, announcing its intention to take an active 
part in the coming and future political contests in the 
United States. It refers to the success of the British 
Labour Party at the last General Election, as an 
encouragement and an example to be followed. In 
America they have manhood suffrage ; here it is more 
limited, and they argue that with a wider suffrage 
they ought to be able to do more. It is singular that 
very few candidates have ever appeared on what they 
would call ‘‘ the labour ticket.” It is uncertain how 
far the British idea will be accepted and acted upon, 
but the American Labour leaders will strive to influ- 
ence both the Democratic and the Republican candi- 
dates and parties to further legislation on trade-union 
lines. The form that the agitation will probably take 
at first will be to vote for whichever candidate goes 
the furthest on labour questions. In the near con- 
tests it is said that some of the ablest Republicans will 
be selected for defeat, as they have ‘‘ refused to go to 
the extremes demanded by the Labour agitators.” 
The Republican managers are disturbed by this new 
movement on the part of labour. The attitude of the 
unions has led to the decision of the President to 
enforce rigidly the eight-hours day in all Government 
contract work. This decision was publicly announced 
last week at Washington, and is said to be due to 
‘‘labour pressure.” It is stated that some of the 
executive officers of State look upon the President’s 
order as the death-knell of the whole system of Govern- 
ment contracts, and that it will result in the Govern- 
ment being compelled hereafter to do all the work by 
its own hired labour and inspectors. But these are 
forecasts. Contractors will be able to adjust their 
prices to an eight-hours day as well as to ten; it is, 
after all, a matter of cost and price. But the grave 
difficulty will be in the attitude of the political parties 
at the onset, and much will depend upon the pru- 
dence, tact, and moderation of the American trade 
unionists. The Federation of Labour represents the 
more moderate section, not the most advanced. 





It is pleasant now and then to turn from the tur- 
moils of labour disputes to another aspect of our in- 
dustrial life—namely, thrift among the working classes. 
Thrift has many forms, and has developed in various 
ways, according to circumstances and events, for each 
form was an outcome of needs and opportunity. The 
form here dealt with is the use of savings ks, 
and particularly Post-Office savings banks. Trustee 
savings banks originated more than a century ago, 
and were first intended mainly for servants, but 
they grew and extended until legislation encouraged 
them, and then they became a national institution. 
The Post-Office savings banks were instituted by 
Mr. Gladstone in 1861, giving facilities not granted by 
the trustee banks, and also greater security to de- 
positors. The balance due to depositors on January 1, 
1906, amounted to 152,111,1397. It is suggested that 
some of this vast sum might well be employed in some 
other way than the Savings Banks Acts allow. It is 
said that in Belgium a considerable sum is utilised for 
the provision of better houses for the people. pro- 
posal of this kind was laid before Professor Fawcett 
when Postmaster-General, but the department could 
not see its way to the adoption of a scheme. The 
Savings Banks Department are more anxious that 
depositors shall, when they have reached the limited 
deposit amount, or even before, purchase Consols, and 
some 60,000,000/. is now invested in the 24 per cent. 
Consols, and 46,000,000/. in terminable annuities, 
besides other investments. In order to secure the 
best possible securities, Parliament limited the invest- 
ments to a list, but it is an extended one; the accruing 
interest, however, is also limited, but it is deemed to 
be secure. If some scheme for the purchase of houses 
and plots of land could be devi by the State, it 
would be doing good with both hands, for the owners 
of those houses and plots would be adding to their 
interest by their own work, and thus benefit not only 
themselves, but the nation. In any case, the huge 
sum accumulated shows that there are thrifty as well 
as thriftless people among the masses, and the more 
the former can be encouraged the better for all. 


At the 234th quarterly | delegate meeting of the 
London Society of Compositors the report for the last 
quarter was presented. If the committee’s recom- 








society. The details of income and expenditure as 
given in the report would put to shame those of 
numerous financial companies in the City of London 
for completeness, clearness, and fulness, The income 
amounted to 9579/. Os. 6d., besides items under five 
different heads of sales of emblems, scales, guides, 
and other publications. The cost of the unemployed 
was rather large in the quarter, being 3695/. 10s. 2d.; 
superannuation, 20102. 15s.; law and defence of scale, 
6877. 15s. 10d.; funerals, 627/.; emigration and re- 
movals, 138/. 16s. 4d, The society is affiliated to the 
London Trades Council, London Printing Federation, 
General Federation of Trade Unions, and to the Par- 
liamentary Representation Committee, now called ‘‘the 
Labour Party,” with thirty members in the House of 
Commons. The aggregate amount contributed to these 
bodies every year is considerable. The total expendi- 
ture was 9353/. Os. 10d., the cash at bank and in 
hand 225/. 19s. 8d., balances the account. In the 
total are grants to medical charities, to French 
printers, Welsh miners, and others, including a fixed 
allowance to the widow of a former general secretary. 
The capital account of the society shows a balance of 
64,3371. 5s., of which 46,4487. 2s. 9d. is invested in 
house property, freehold and leasehold, and in cor- 
porations’ stock. The total membership at date was 
11,503. Full detailed statements are given of the 
superannuation and funeral accounts, of provident 
allowances, of strike allowances, Parliamentary re- 
presentation, and three other funds. The most im- 
portant subject on the agenda for the delegate meet- 
ing was a proposal of the committee for the limitation 
of overtime, with fines for any violation of the com- 
mittee’s instructions thereon. The fines proposed 
were 5s. first offence, 10s. second offence, and sus- 
pension for a third offence for such period as the com- 
mittee may determine. The large number of unem- 
ployed and the cost thereof impels the union to limit 
as far as practical and reasonable overtime, so as to 
give out-of-work members a better chance. 


The National Society of Operative Printers’ Assis- 
tants has published a full report of the litigation case 
of Ward and Locke versus the Society and General 
Secretary, Mr. E. Smith. It is a large volume of 976 

ages, and contains full reports of the action before 
ite Justice Darling and a special jury, in the King’s 
Bench Division, and alsoof the successful yoy, against 
the decision of Mr. Justice Darling, in the Court of 
Appeal. The case was a most important one, not only 
as affecting the printing trades, but all other trades 
having trade unions and organised labour to deal 
with. Whatever differences of opinion may exist as 
to the policy and conduct of trade unions, most 
people will concede that it is imperative that the law 
as regards their action shall be clear, definite, and 

recise. Hitherto it has not been so. The decisions 
ve been most conflicting, as, for example, in the Taff 
Vale case, the South Wales stop-day case, the Denaby 
Main case, and other cases. The Taff Vale decision 
and that of Denaby Main seem to be utterly at 
variance, and the costs in both cases were enormous. 
The decision in the printers’ case appears to be on the 
same lines as that of the Denaby Main case, with, of 
course, technical differences. The publication of the 
report in the printers’ case will be of value to the legal 
rofession, and ought to be to yy and employed. 
There is no authentic report of the Denaby Main case, 
and yet it went to the House of Lords, and 150,000/. 
were involved, besides the costs. Of course, lawyers 
have these cases to refer to in the Law Reports, but 
these are not consulted by laymen to any large extent. 








The Trades Disputes Bill was considered in Com- 
mittee on Friday in last week, July 27. On clause 1 
the Government proposed to amend the law of con- 
spiracy, thus :—‘‘ An act done in pursuance of an 
agreement or combination by two or more persons 
shall, if done in contemplation or furtherance of & 
trade dispute, not be ‘actionable unless the act, if 
done without any such agreement or combination, 
would be actionable as a tort.” The first amendment 
to omit ‘‘ contemplation or” was, after discussion, de- 
feated by 319 to 48; but the Attorney-General pro- 
mised ‘‘ to bring up a definition of a trade dispute on 
the report stage.” Another amendment by Lord R. 
Cecil was withdrawn after Sir Francis Powell had 
paid a tribute to Labour Members. A further amend- 
ment to limit the clause to questions of wages 
other conditions of labour was rejected by 289 to 30. 
Another amendment as to “ malicious intention to 
injure another was negatived.” The clause was then 
carried by 313 to 33, majority 280. On the ‘‘ peaceful 

icketing” clause Mr. Bowles proposed that it be 
imited to ‘three persons.” This was opposed by the 
Labour Members as ‘‘a useless restriction.” Sir E. 
Carson, who is the most astute member of the House 
on those questions, suggested that the ‘“‘ Government 
should accept an amendment stating that the picketing 
was not to be in such manner as to cause intimidation.” 
The Attorney contended that the clause was sufficiently 
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safeguarded, but would consider the suggestion. Mr. 
Keir Hardie and Mr. Rufus Isaacs deprecated further 
concessions. The closure was then moved and carried 
by 319 to 49—majority 270. The amendment was 
then rejected without a division. The further con- 
sideration of the Bill was adjourned until this day 
(August 3). So far the measure has had the support 
of the House by a huge numerical majority. The de- 
bate on the whole was most temporate, but a few 
remarks brought indignant repudiations from the 
Labour Party. 





The iron and steel trades in the Midlands show some 
improvement, The attendance at last week’s market 
was but moderate, and new business was quiet; but 
the outlook was better, and a healthier tone prevailed. 
More inquiries were made, and producers said that 
instead of having carefully, and often unsuccessfully, 


asked for orders, customers were now beginning, for| J, 


the first time for a considerable period, to come to 
them. The home trade has shown signs of develop- 
ment since quarter-day, but the shipping trade is 
quiet, the unrest in Russia being one of the causes of 
uncertainty. South African trade is described as at a 
low level, very little buying being done. Galvanisers 
are busy, and there is a premium of 2s. 6d. per ton 
upon the Association’s quotations. The great heat 
has lessened the output, as the men could not stand 
the double heat of sun and fires. 


On the Manchester Iron ’Change there was a better 
tone all last week, more inquiries, and a greater in- 
clination on the part of buyers to close bargains, not 
only for the present, but for the future. Finished 
iron is described as steady, while steel and steel pro- 
ducts are in fairly good demand. Boiler and tank- 
plates, and material for bridge and girder work, are in 
fair demand. 





It is reported that a general movement is on foot 
among all sections of the engineering and allied trades 
for increased wages and for better conditions of em- 
ployment throughout the country generally, York- 
shire being in the forefront of the movement. The 
different unions of engineers, tool-makers, ironfounders, 
and pattern-makers are likely to join forces if circum- 
stances are favourable fora move. It is not expected 
that any rash action will be taken, but that prudent 
steps will be taken to open up negotiations with the 
Employers’ Federations or Associations for a represen- 
tative conference, at which all matters shall dis- 
cussed, with a view to an amicable arrangement of 
terms. It would be a calamity for any dispute to 
occur in those trades at the present time, as the slow 
recovery in trade has scarcely yet reached all sections 
in those vast and most important industries. 


It is reported that great discontent has reigned for 
some time among the miners at Chatelineau, and last 
week some 1400 struck work, the demand being for 
the fixing of a minimum wage. At other mines a 
re-adjustment is demanded, and it is feared that the 
strike will spread alarmingly if the demands of the 
men are not met and satisfied. 


The South Wales Miners’ Federation, at a meeting 
of the executive council held last week, decided to give 
in their notices for an advance in wages. The matter 
will come before the Conciliation Board on Friday, the 
10th inst. Wages at present stand at 324 per cent. 
above the standard of 1879, but wages were then low. 
In May last the miners got an advance of 2 per 
cent,, the demand being for 3$ per cent. The con- 
cession was accepted. 





Belgium has followed in the wake of France in 
enacting a new law for one day’s rest in seven, with 
certain exceptions, The law came into force on 
Thursday in last week. Certain persons may work 
from 9 a.m. till noon on the day of rest. In trades, 
such as handling and selling perishable goods, and in 
the transport and public services, the workers can 
only claim one day in fourteen. 


The whole of the miners’ federations in England, 
Wales, and Scotland are being balloted as to whether 
they shall become affiliated to the ‘‘ Labour Party.” 
The issues are clearly put in the circular issued, the 
principles and constitution of the Labour Representa- 
tion Committee being fully explained, and also the 
= of the miners’ representatives if the ballot 

ecides in favour of such afiiliation. The result will 
be of interest. 





LAUNCHES AND TRIAL TRIPS. 

Tue trial ‘_ the s.s. Ada took place on Saturday, 
the 2ist ult. The vessel has been built for the Seaton 
Shipping Company, Limited (Messrs. J. S. Allison and 

, m by Messrs. Furness, Withy, and Co., 
Limited, Hartlepool. She is 352 ft. in length. The 
cylinders are 24 in., 39 in., and 66 in. in diameter, with a 

in. stroke ; the bo: 


diameter, and 10 ft. 9 in. long, working at 180 lb. working 
pressure. The builders of the engines were Messrs. 








ilers are two single-ended, 16 ft. in | ped 





Richardsons, Westgarth, and Co., Limited, Hartlepool. 
A speed of 12 knots was attained. 


On Saturday, the 2ist ult., the steel screw steamer 
Antiope underwent her trial trip. This vessel has been 
built by Messrs. William Gray and Co., Limited, West 
Hartlepool, for Messrs. A. Laming and Co,, of London. 
Her principal dimensions are :— Length over all, 342 ft. ; 
b th, 46 ft. ; and depth, 24 ft. 4in. Triple-expansion 
engines have been supplied from the Central Marine 
Engine Works of the builders, having cylinders 24 in., 
38 in., and 64 in. in diameter, with a stroke of 42 in., and 
two large steel boilers adapted for a working pressure of 
160 lb. per square inch. The trial was carried out under 
light ship conditions, the average speed being 11 knots. 


On Saturday, the 21st ult., the s.s. Snowdon Range, 
recently launched by the Irvine’s Shipbuilding and Dry 
Docks sage a Limited, West Hartlepool, and built to 
the order of the Neptune Steam Navigation Company, 
imited, Newcastle-on-Tyne, proceeded to sea on her 
trial. She is of the following dimensions :—Length, 
336 ft. ; beam, 47 ft. ; depth, moulded, 24 ft, 10in. The 
engines, of the triple-expansion type, are by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
the cylinders being 24 in., 38 in., and 64 in. in diameter, 
with a 42-in. stroke. Two single-ended boilers, working at 
160 a. are qotlied. A speed of 11 knots was 
attained on the trial trip. 


On Monday, the 23rd ult., Messrs. Craig, Taylor, and 
Co., Limited, launched from their Thornaby Shipbuilding 
Yard, Thornaby-on-Tees, a steel screw-steamer of the 
following dimensions, viz.:—316 ft. by 44 ft. by 22 ft. 6 in. 
depth, moulded. The vessel is being engined and boilered 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland. The cylinders are 22 in., 36 in., 
and 59 in. in diameter, with a 39-in. stroke. The two 
boilers will work at 160 lb. pressure. The vessel, which 
is similar to a number the firm has already built, is for 
the Egypt and Levant Steamship Company, of London 
(Messrs. Alfred my and Co., London). The ship 
and engines have been built under the superintendence 
of Mr. W. H. Robson. 


On Monday, the 23rd ult., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from their yard a steel screw 
steamer of the following dimensions :—Length, 343 ft. ; 
breadth, 47 ft. 6in. ; and depth, 24 ft. 9in. The engines 
will be of the triple-expansion type by Messrs. Blair and 
Co., Limited, of Stockton-on-Tees, of about 1200 indi- 
cated horse-power. The vessel has been built to the 
order of Messrs. W. Tulley and Co., Hull, under the 
superintendence of Mr. J. L. Richardson, M. Inst. N.A., 
also of Hull. 


The steamer Corte, being built for the mail and - 
senger service of Messrs. Fraissinet and Co., Marseilles, 
between Marseilles, Nice, and Corsica, was launched on 
Monday, the 23rd ult., from the Neptune Works of 
Messrs. Swan, Hunter, and Wigham Richardson, Limited. 
The vessel is a sister ship to the Colo and Liamone, 
recently completed at the same works for the same ser- 
vice. She is 273 ft. in length by 344 ft. beam, and is 
being constructed under the special survey of the Bureau 
Veritas and the owners’ inspectors. There will be 
accommodation for over 50 first-class passengers, 46 
second-class passengers, 40 third-class passengers, and 
other provision for deck passengers. The engines will be 
four-crank triple - expansion, on the Yarrow - Schlick- 
Tweedy system, and, with the boilers, are being con- 
structed at the Neptune Works, and are expected to 
ensure a speed of over 18 knots per hour. 




















On Monday, the 23rd ult., the screw-steamer Kolpino 
was launched from the yard of Earle’s Shipbuilding and 
Engineering Company, Limited, Hull. The vessel has 
been built to the order of Messrs. Thomas Wilson, Sons, 
and Co., Limited, for the postage and cargo trade 
between Hull and St. Petersburg. The vessel is 350 ft. 
in length, 40 ft. beam, and 20 ft. 11 in. in depth, and will 
be engined and boilered by the builders. 


On Monday, the 23rd ult., Messrs. William Gray and 
Co., Limited, launched the steel screw steamer Mathilda, 
which they have built to the order of Mr. Jacob 
Christensen, Bergen. The vesssl is of the following 
dimensions :—Length over all, 371 ft. 6 in.; breadth, 
50 ft, ; and depth, 27 ft. 6in. Triple-expansion engines 
are being supplied by the Central Marine Engine Works 
of the builders, having cylinders 25 in., 42 in., and 70 in. 
in diameter, with a piston stroke of 45 in. ; and two large 
steel boilers for a working pressure of 180 lb. per square 
inch. The ship and machinery have been constructed 
under the superintendence of Mr. C. Macdonald, M. Inst. 
N.A., Newcastle. 








On Tuesday, the 24th ult., at the works of Messrs. 
Yarrow and Co., Limited, at Poplar, the 31-knot destroyer, 
Storm, built for the Greek Navy, was launched in the 

resence of his Royal Highness the Crown Prince of 

reece, and a distinguished company of Greek ladies and 
—-, This destroyer is similar in type to the 

estroyers built for the Japanese Government, which did 
such remarkably service in the war in the East. The 
dimensions are ft. long by 20 ft. 6 in. beam. 
armament on this vessel is of exceptional power, being 
of greater range and penetration than what is customary 
in vessels of this class. There are to be two 12-pounders, 
four 6-pounders, and two torpedo-tubes for 18-in. tor- 

oes. This vessel is to be =~ with gun-cotton 
torpedo charges by the National Explosives Company, of 
London and Hayle. 








The charges will be made by the ! 


new high-density process in one complete solid block, 
whereby the weight of the charge is increased to 220 Ib., 
as against 198 lb. by the hitherto adopted method of 
building up the charge with slabs and discs. A second 
vessel of the same type for the Greek Navy will be 
launched shortly. 


On Tuesday, the 24th ult., a steel screw-trawler was 
launched from the shipyard of Messrs. Cochrane and Sons, 
Shipbuilders, Selby. The principal dimensions of the 
boat are:—Length, 117 ft. 2 in.; breadth, 22 ft.; and 
depth of hold, 11 ft. 9 in. The vessel has been built to 
the order of the Consolidated Steam-Fishing and Ice 





bam Limited, of Grimsby, and will be fitted with 
werfu re oy engines by Messrs. C. D, 
olmes and Co., of Hull. 





The Aysen, of about 4300 tons, was launched on Tues- 
day, the 24th ult., by Messrs. John Reid and Co., 
Limited, Whiteinch, for the Compania Sud Americana 


de Vapores, Val iso. This vessel measures about 
400 ft. long by 46 ft. beam, and is intended for service on 
the West Coast of South America. She will be fitted 


with machinery by Messrs. Dunsmuir and Jackson, of 
Govan, and has been built under the superintendence of 
Mr. Thomas Dewsbury, of Leeds, the company’s repre- 
sentative in this country, and will be commanded by 
Captain Selmer. 


On Tuesday, the 24th ult., Messrs. William Gray and 
Co., Limited launched the screw steamer Alexandra, 
built for Messrs. C. Neilson and Sons, West Hartlepool ; 
the vessel is of the following dimensions :—Length over 
all, 342 ft.; breadth, 46ft.; and depth, 24 ft. 4 in. 
Triple-expansion engines are being supplied by the 
Central Marine Engine Works of the builders, having 
cylinders 24 in., 38 in., and 64in. in diameter, with a 
piston stroke of 42 in. and two large steel boilers to work 
at a pressure of 160 1b. per square inch. The ship and 
machinery have been constructed under the superintend- 
ence of Mr. P. Bahnsen, on behalf of the owners. 








On Tuesday, the 24th ult., the launch of s.s. Asgard 
took place from the Pr of the Northumberland Ship- 
building Company, Limited, Howdon-on-Tyne ; built to 
the order of the Midgard Deutsche Seeverkahrs Aktien- 

esellschaft, of Bremen. The vessel is 372 ft. over all 

48 ft. beam, extreme, by 30 ft. 10 in. depth, moulded. 
She is designed to carry about 7300 tons dead-weight on 
a draught of 25 es in. The machinery will be supplied 
by Messrs. Richardsons, Westgarth, and Co., Limited, 
Sunderland, the engines having cylinders 25 in., 41 in., 
and 69 in. in diameter with a 48-in. stroke. Three large 
steel boilers, 14 ft. by 10 ft. 9in., working at a pressure 
of 180 lb. per square inch, will be titted. 


On Wednesday, the 25th ult., the Flensburg Ship- 
building Company launched from their yard the third of 
the four cargo-steamers in course of construction for the 
Roland Linie, Aktien - Gesellschaft of Bremen. The 
principal dimensions of the vessel are :—Length over all, 
354 ft.; breadth extreme, 49 ft. 2 in.; depth (moulded) up to 
spar deck, 28 ft. 6 in.; carrying capacity, about 6150 tons. 








On Wednesday, the 25th ult., there was launched from 
the yard of Messrs. Pickersgill and Son, of Sunderland, 
the large cargo-steamer Kildale. Her principal dimen- 
sions are:—Length, 361 ft.; beam, 46 ft.; and depth, 
23 ft. The propelling machinery, which is being built by 
Messrs, George Clark, Limited, of Sunderland, is of the 
triple-expansion type, having cylinders 24 in., 40 in., and 
67 in. in diameter, with a 45-in. stroke, and steam will 
be supplied by two large boilers, which will be fitted with 
Sonal deeatlh system by Messrs. Howden and Co. The 
vessel and her machinery have been built under the super- 
vision of Messrs. Flannery and Given, of Liverpool and 
Rotterdam. 


On Thursday, the 26th ult., Messrs. Wm. Doxford and 
Sons, Limited, launched from their yard the fourth 
turret-steamer, built to the order of the Cardiff ‘‘ Hall” 
Line, of which Messrs. Edward Nicholl and Co. are the 
managing owners. The dimensions of the vessel are :— 
Length, 342 ft.; breadth, 464 ft.; and depth, moulded, 
274 ft. The engines and boilers are also supplied by 
Messrs. Doxford. 


The speed and dredging trials of a twin-screw stern- 
well hopper dredger recently launched by Messrs. Fleming 
and Ferguson, Limited, Paisley, have just been satisfac- 
torily carried out on the Clyde. The dredger, which has 
been built to the order of the Timaru Harbour Board, 
New Zealand, has dimensions 224 ft. long by 38 ft. broad 
by 16 ft. deep, and will carry 1000 tons of dredged 
material in her hoppers. The vessel has been constructed 
under the superintendence of Messrs. John Macdonald 
and Son, York-street, Glasgow, Mr. George W. Linford, 
Glasgow, acting as resident inspector. 








ARGENTINA AND Evrope.—The Argentina Govern- 
ment has now placed before certain German shipping 
companies the conditions under which it is prepared to 
grant a subsidy for a steamship service between Argentina 
and Europe. The ports of Marseilles, Barcelona, Cher- 
bourg, Southampton, Havre, Naples, or Bordeaux may 


he | be called at; but, in the first place, the scheme aims at 


the institution of a — connection between Hamburg 
and Buenos Ayres. The steamers, which are to accom- 
plish the voyage in fifteen days and six hours, are to carry 
saloon passengers and emigrants, as well as freight ; and 
twenty-four voyages are to be made in each year. The 
subsidy is to be granted for ten years, and will amount to 
& maximum of 56,000 dols, gold per month, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
— cae; wahord nano ave euanttoned, the Mipertientton to tet 
Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
ranch, 25, Southa Buildings, Chancery-lane, W.C., at 
the uniform price of 
he date of the advertisement of the nce of a Complete 

i, ion is, in each case, given after abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

——- may, at any time within two months th 
t eee oo of a Complete i 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


4579. Ozonair, Limited, and E. L. Joseph, London. 
. > (2 Figs.) February 24, 1906.— 

The object of this invention is to provide improved portable 
apparatus for ozonising atmospheric air by the silent discharge 
of a high-tension electric current. The apparatus consists of a 
box A having a compartment D whose opposite ends are open, 
and fitted with wire screens C1; an electrode structure E! 
mounted in the said compartment, so as to leave air es 
through the middle of the structure and between its sides and 
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the sides of the compartment ; an electric motor G! supported in 
the centre of the electrode structure E! by means of a spider 
frame g! adapted to secure the said structure in position ; a fan 
K, driven by the motor, mounted to revolve between one of the 
wire screens and the corresponding end of the electrode struc- 
ture; a step-up transformer M ho’ thin the box A; and 
switches O, P and connections for controlling the supply of 
current to the fan motor and, through the transformer, to the 
electrodes. (Accepted May 23, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


436. F. Thuman, Westminster. Regenerative 
Chambers, (9 Figs.) January 6, 1906.—This invention relates 
to refractory checker-work used in the carburetting and fixing 
chambers of ithe regenerative chambers of water-gas plants. It 
is of great importance, for economical reasons, that the back 
pressure against the current of blast —— caused by their 
passage through the checker-work should be reduced to a 
minimum. The checker-work hitherto usually employed in the 
carburetting chambers or regenerators consisted of firebricks of 
rectangular section, arranged checker-wise in such a manner that 
the gases are divided into small streams, which are con 
to take zigzag courses in passing through the chambers. In such 
an arr t these streams are baffled by the flat 


surfaces of the fire-bricks as they pass in zigzag courses through 
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Fig2. 





the interstices of the checker-work from tier to tier. Such 
baffling causes much eddying and friction, and, consequently, 
cousiderable back pressure. the present invention the bricks 
which form the checker-work have suitably arranged projecting 
portions e, e and d, d adap’ to serve as su ) while the 
coss-sectional areas of the other portions of such bricks diminish 
towards their upper and lower edges so that the bricks will 
s.and one upon another and the g streams will meet inclined 
cr curved surfaces so disposed as to change the direction of flow 
ol the gaseous streams gradually and compel them to take zigzag 
courses through the checker-work without shock or the forma- 

on of eddies, whereby the back pressure nst the blast 
Y ty issuing from the generator is reduced. (Accepted June 
a, 

16 Albion Motor-Car , Limited, and 
Tr. es Murray, - Combustion 
Motors, [1 Fy.) August 19, 1905.—This invention has for 
‘8 object to provide means for cu off the supply of fuel from 
& convenient number of motor cylinders, and at same time 
dmitting air freely to them, so that they alternately compress 
nd allow that air to i ee, without waste of power 
while the motor is running. us the remaining cylinders may 
ve permitted to develop the full power of which they are capable. 
In carrying out the invention according to an example—some- 








what diagrammatically illustrated—as applied to a four-cylinder 
engine in which the two centre cranks are coincident, and the 
two outer at 180 deg. » in the juction 
pipe A, which, as usual, feeds all the cy from the carbu- 
rettor B, a three-way cock C, of ordinary hollow barrel form, which 
controls a port E in the induction pipe A, and a port G in the 
cock casing, so that either air is admitted through the hollow 
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barrel of the cock to the inte, and the explosive mixture is 


completely cut off from the cylinder, or, as when the cocks are 
in the position indicated by the dotted centre lines in the 
diagram, explosive mixture is admitted to the ——. and air 
is completely cut off. The cocks carry levers H, connected by 
links J, with a lever K, under control of the driver. (Ac- 
cepted June 6, 1906.) 


GUNS AND EXPLOSIVES. 
17,089. Sir W. G. Arms 
ted, 


noone, Wpitwerth, and 
* . Honner. Gun-Sights. [2 Figs.) 
August 23, 1905.—This invention has for its object an instrument 
designed to afford a ready means of may 3 the alignment of gun- 
sighte—at any elevation—without the aid of fixed targets, on 
shore or on board shipe. It is especially useful for broadside guns 
which cannot be aligned on fixed targets unless the ship is along- 
side a wharf orin dock. The apparatus is carried by a muzzle- 
plate a with adjusting slots or windows b, and having fixed to it 
a split, tompi is ar t of muzzle-plate split tompion 
and adjusting slots enables the instrument, including the muzzle- 
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plate, to be used in any calibre of gun by substituting a split 
tompion to suit the calibre. The windows } allow the horizontal 
and vertical diameters usually marked on the muzzle of the gun 
to be seen so that the plate can be accurately placed in position. 
Clamped to the muzzle-plate a is a vertical upright e, having on it 
a slide A carrying a miniature target j. The vertical and horizontal 
arms are uated, and the slides are provided with verniers. 
The horizontal bar g is graduated so that it can be set to enable 
both the right and left-hand sights of a gun, or turret, to be ad- 
justed at the same time, the necessary number of targets being 
used for the purpose. (Accepted May 80, 1906.) 


MOTOR ROAD VEHICLES. 


10,392. T. Parker, London. Motor Vehicles. (2 
Figs.) May 17, 1905. —This invention relates to motor vehicles of 
the type in which the vehicle frame is divided so as to permit of 
the respective parts thereof being t into various angular 
positions, with reference to each other, by means of a toothed 
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oes ond pene therewith. In carrying the invention 
length then Ty hy A AE oe re 

e ‘ ve 
@ and b are secured bey sommunel @ fetus pis coi 
passes through a toothed sector-plate d secured to the front por- 
tion of the frame part a, and through a boss secured to the rear 








of the panty b. The comtanaiats d is vided with teeth, 
which gear with a pinion mounted upon a spindle h, upon which 
spindle also a screw or skew pinion is mounted which gears with 
& corresponding screw or skew pinion fitted upon the lower ex- 
tremity of the steering spindle. By such a connection of the 
respective Ty of the frame the whole of the machinery may be 
placed in the front frame part b. It will be understooa that by 
the extension of the sector-plate d beyond the hinge-pin ¢ a very 
considerable leverage is afforded, by means of which the steeri 

may be very easily and conveniently performed. The contend 
—r emay be disposed to one side or other, or it may be 
yy in any desired position longitudinally. (Accepted May 23, 


14,643. The Wolseley Tool and Motor-Car Com- 


and L. Silverman, 

‘ord. © Mechanism. (8 Figs.) July 17, 1905. 
—This invention relates to brake mechanism in which a brake- 
ring is expanded within a ring, the revolution of which it is 
required to retard or stop. This invention has for its object 
devices whereby the ring is expanded when force is applied, and 
positively contracted when the force whereby it has been ex- 
panded is withdrawn. In asoheos this invention an expan- 
sible ring B is preferably made in two halves, and is pivotally fixed 
at a point C — to its ends. The expansion of the expan- 
sible ring within the ring A is performed by means of a wedge- 





shaped block D, and the contraction by means of an adjustable 
yoke F preferably carried by the wedge, and having somewhat 
hook-shaped ends. As the wedge is moved back from between 
the ends of the expansible ring, the hook-shaped portion of the 
yoke F embraces the ends in a manner which tends to draw them 
together, thus ensuring the contraction of the ring. As the 
wedge D is forced between the ends of the ring, the hook-shaped 
ends of the yoke F are moved slightly away from the ends of the 
ring, thereby allowing the ring to be expanded. It is preferred 
to carry rollers in the ends of the ring, against which the wed, 
bears asit is forced in, and against which the hook-sha ends 
of the yoke bear as they are drawn in a direction to contract the 
ring. (Accepted May 23, 1906 ) 


PUMPS. 


20. W. Weir, Cathcart. Air-Pumps. [2 /'igs.) 
October 6, 1905.—This invention consists in improvements in air- 
pumps for use in connection with surface condensers, and is de- 
signed to render the working of these pumps more economical, 
efficient, and reliable. It is applicable more especially to air- 
pump installations, where the pump duty is accomplished by 
means of two pumps in connection with the same Condenser, one 
extracting air and water, the other extracting air only, or both 
pumps extracting both air and water, and in either case being 
driven by the same motive cylinder or power, or separately, 
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According to this invention, the two pumps are arranged in such 
& manner that the discharge-pipe O of the one, or primary pump 
B is led to an opening M, situated just below the piston, of the 
other, or seco -pump A at ite further point of upward or 
disc stroke. This pump A is of the usual “ marine” type, 
with foot-valves E, bucket-valves F, and head-valves G. In the 
pipe K is fitted a non-return valve-box L, the function of which 
vay ae Seumeih throngh the - when to : 
r of the primary-pum , when the 
are being started, or when they are w at abn y low 


degrees of vacuum. (Accepted June 6, 1906. 
3320. Da and Limited, and W. 
Paxman, Sole and ter 


" ting Wa 
Pumps. [1 Fig.) February 10, 1906.—This invention relates to 
that type of air and circulating water pumps in which the suction 
inlet consists of a series of es in the wall of the cylinder 
adapted to be covered and uncovered by the plunger during its 
travel, and in which an annular spring-controlled outlet valve 
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sliding upon a cylindrical jection carried by the head of the 
cylinder mg age The improved pump consists of a cylinder 
A, surrounded by an annular chamber B, which is the inlet 
chamber, and is provided with ports E, which connect the said 
chamber at its lower end with the cylinder A. The ports E are 
so located that the plunger D at the bottom of its stroke uncovers 
them. Above the cylinder A is a chamber C, which forms the 
outlet chamber. This chamber is closed by a plate F, which 
carries a orang See F'! of cylindrical shape. The lower end 
of the head F' is as a male cone, and projects down 

into the cylinder A, leaving an lar p t the base 
of its coned part and the inner wall of the cylinder. The top of 
the plunger D is shaped as a female cone, which results in the 
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flow of the discharge being directed to the annular space between 
the head and the cylinder. On the exteriorof the head F! is 
mounted a sliding sleeve, having a flange contacting the top of 
the cylinder and forming a valve J, which closes the annular 
space between the head of the cylinder, the seating of the valve, 
which may be of any suitable shape, being either the upper edge 
of the cylinder or a separate ring L, as shown. To assist in 
keeping the circular valve J in contact with its seating, one or 
more springs are employed to act between it and the plate F. 
In the plate F are a series of cylinders M, in which slide a series 
of thimbles N, the closed lower ends of which engage the top edge 
of the valve J. In these thimbles are a series of springs O, which 
operate between the said thimbles, and a series of caps P carried 
by the plate F. (Accepted June 6, 1906.) 


RAILWAYS AND TRAMWAYS. 


15.546. W. H. Turner, R. E. Dixon, and T. B. 
Stewart, Leeds. Point-Shifters. [4 8.) July 29, 
1905.—This invention relates to apparatus for automatically 
controlling and operating the points of overhead cable electric 
railways and ay tate A and is a development of the apparatus 
described in the Specifications of Patents No. 11,393, of 1902, and 
No. 26,124, of 1903. On the overhead trolley-wire is placed a 
contact so arranged that the driver on the car can by keeping 
his motor controller in the ‘‘ on” position when passing under 
the contact divert the current by ing it through a large 
electro-magnet B which is connected mechanically by means of 
the usual rods, cranks, levers, &c., to the rail and overhead 
points, thus operating them, or he can by shutting off his con- 
troller coast through the said contact, thereby not interfermg 
with the points in any way. By means of a special locking device 




















the rail and overhead points are effectually locked in position 
after being moved by the driver of the car. This locking device 
consists of a ratchet-lever Y, which engages in a tooth on a beam- 
lever E, to which is pivoted the core CO of the large electro-magnet 
B. When the latter is energised the core C is drawn in, causing 
the beam-lever E to engage with the ratchet-lever Y. These 
movements simultaneously actuate both the rail and overhead 
points and lock them securely and effectually in position (inde- 
pendent of the electrical circuit). The reversing of the points 
(after the car has passed the junction) is effected by means of an 
overhead contact switch so arranged as to permit a current to 
be passed through a smaller electro-ragnet U, the core V of which 
is attached to the ratchet-lever Y, tnus releasing the beam-lever 
E and allowing the points to return to their normal position. 
(Accepted May 16, 1906.) 


9018. G. W. Drummond, Govan. (D. Drummond, 
Washington, D.C., U.S.A.) Spark-Arresters. (3 Figs.) 
May 11, 1905.—This invention is a development of that set forth 
in the Specification of Letters Patent No. 13,769, of 1901, and it 
has for its object to make fuller provision against liability of 
live sparks or cinders drawn by the blast through the fire-tubes 
passing from the smoke-box out of the funnel or chimney. Ac. 
cording to the present invention, two sets of side wings A, Al 
are fitted in the smoke-box B extending from the blast-pipe U 
parallel with the tube-plate, the upper wings A being stationary, 
and the lower wings A! pivoted at @ so as to be adapted to fold 
or swing upwards to allow of access for cleaning the fire-tubes. 


inside of the wings A at an inclination, and are so arranged that 
a lower series F! extend into spaces between an upper series F, 
and the whole serve to intercept the direct outflow of the waste 
fire gases which are pelled to traverse a si course. Any 
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live sparks or cinders drawn through the fire-tubes strike against 
the baffle-plates F, F!, and drop therefrom into the lower part 
of the smoke-box, from which the collecting material may be 
removed periodically. (Accepted May 16, 1906.) 


SHIPS AND NAUTICAL APPLIANCES. 


14,019. Sir E. J. Reed, Westminster. Ships. [1 Fig.) 
July 7, 1905.—This invention consists of further improvements in 
the system of constructing ships of war described in the Speci- 
fication of Letters Patent No. 2412, of 1883. The object of the 
present invention is to so arrange the internal armour that every 
part of it shall lie at a distance of several feet from every point 
of the outer bottom plating at which it is possible for the torpedo 
to strike it. This is to prevent either the direct cffect of the 
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explosion, or the fragments of the torpedo, or of the outer 
bottom plating and frame angle-irons, &., which may be driven 
in by the force of the explosion, from breaking through the 
internal armour. The construction is illustrated in the drawing, 
in which A is the side or belt-armour, B the thinner outer bottom 
plating, O the inner armour for torpedo defence, and D a strong 
deck, up to which the inner armour is carried. (Accepted June 6, 
906. ) ; 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,767. W. P. Thomson, Liverpool. (4. Bevilacqua, 
Genoa, Italy.) Tubular Steam-Generators. (2 Figs.) 
June 5,1905.—The improved generator is formed essentially of a 
group of concentric steel tubes 1 of small diameter, curved prac- 
tically in the arc of a circle, the axes of which lie in pds es 
of a solid of revolution having the section indicated in the figure. 
The upper part 2 of the boiler is semi-spherical in form, forming 
the steam-chamber, while the lower part 3 is cylindrical in form, 
into which part the lower extremities of the tubes enter. The 
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lower part 3 enters a dished conical part 4, into which the upper 
ends of the tubes are secured. This dished part 4 is connected to 
the upper semi-spherical part 2 by a cylindrical portion. The 
gases of combustion escape to the chimney by means of a series 
of vertical tubes 10 passing up outside the upper cylindrical part 
of the boiler. The semi-spherical cap 2, which closes the steam- 
chamber, is located above the interior of the tube-plates ; it is 





In the stationary wings A, outside of which the movable wings 
A! are swung, a series of baffle-plates F, F! are secured to the 


fixed to a pl.te 6 secured to the upper cylindrical part by means 
of an angle-iron collar. Below the group of tubes is placed the 


furnace, which consists of a grate 11 and an ashpit 12. The 
boiler contains a diaphragm separator 14 between the liquid and 
the steam. A baffle 15 is placed in the interior of the lower 
cylindrical part 3. (Accepted May 30, 1900.) 


C. E. Sweet, Pittsburg, Pa., U.S.A. Turbines. 

(9 Figs.) A 9, 1906.—This invention relates to turbines, and 
has for its object to provide improved means for tage Be binding 
the blades or vanes of such a machine so that they s' be pro- 
perly spaced and locked together at their ends. According to the 
nt invention, a strip 5 of metal is threaded through suitable 
holes in the blades or vanes 1, the portion of the strip between 
the blades being distorted so as to hold the blades firmly locked 
together and secure against movement out of the plane of the 
row of blades as well as against movement towards or away from 
one another circumferentially without the necessity of soldering 
or brazing. In the construction shown, the binding strip 5 con- 


Fig. 1. 
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sists of a body portion 6 and a projecting rib or ribs 7. Each 
blade os to its outer end is provided with a hole or opening 
conforming to a cross-section of the locking and spacing strip to 
be used, and through which the locking and spacing strip is 
inserted. After the locking and spacing strips have been inserted, 
the strip is partially cut or sheared through a portion of its sec- 
tion in close —— to the complementary faces of the adjacent 
blades, and the part so sheared is bent over or turned out of align- 
ment with the holes through the blades or vanes, whereby spacing- 
pieces are formed which are integral with the locking-strip, and 
the end edges of which contact with the complementary faces of 
the adjacent blades or vanes. (Accepted May 16, 1906.) 


22,346. Clarke, Chapman, and Co., Limited, and 
W. A. Woodeson. Gateshead -on - ‘Tyne. 8 - 
Boilers. (4 Figs.) November 1, 1905.—This invention relates 
to water-tube steam-boilers of the kind described in the Specifi- 
cation of Letters Patent No. 28,383, of 1903, the object being to en- 
able a lesser number of water-drums than steam-and-water drums 
to be used. According to one construction, the boiler comprises 
two steam-and-water drums e and one water-drum d which are 
arranged at the angles of a triangle and parallel to each other, 
the steam-and-water-drums e being connected to the water-drum 
d by means of straight tubes /, (1, which are arranged in groups or 
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nests, and are fixed to pressed-out parts & of the drums, the 
pressed-out parts of the steam-and-water drums being parallel to 
the corresponding pressed parts k of the water-drum e, manholes 
m, m being also provided in the steam-and-water drums e oppo- 
site the groups of tubes /, 71, sothat they can be readily removed 
and replaced. a is the boiler furnace, above which is the combus- 
tion-chamber b. i is an upwardly-extending baffle that prevents 
the direct flow of the gases to the flue and causes them to pass 
amongst and along the tubes f, 1. Circulating tubes n connect 
the drums e which are also connected by necks v to a common 
steam drum q. (Accepted May 9, 1906.) 


14,145. Hon. C. A. Parson, C.B., and G. G. Stoney, 
Newcastle-on-Tyne. Turbines. [12 Figs.) July 8, 1905. 
—This invention relates to improvements in the methods of 
constructing baffling devices and securing them to the members 
which carry them. It is found that, in consequence of the narrow 
clearance required between the projecting strips and the oppos- 
ing member of the turbine, any grit or chips of metal passing 
through the turbine with the steam are apt to injure the edges 
of the strips, turning them over to a mushroom form, and in 
some cases damaging them to such extent as to necessitate re- 
newal. The object of this invention is to provide a strip which 
shall be more durable and readily and firmly secured in position 
without the risk of damaging the metal which carries it. The 
invention consists in forming the baffles c and d with one or 





more nicks or es g of sufficient size to allow small grit or 
chips to freely through the baffle packing by way of these 
nicks. The etrips - be either in the stationary or revolving 
members or both, the nicks or passages g may be formed in 
any convenient part of the baffle surfaces. It has been found 
that the small nicks or passages g in the baffling portion of the 
packing allow grit or chips to pass through without injuring the 
edge of the strips while they make an inappreciable difference 
to the passage of the steam between the opposing members of 
the turbine. The invention further consists in forming a baffle 
strip c or set of strips with a ledge or ledges i near the root /, 
and securing the strip in the groove of the carrying member by 
caulking the said ledge or ledges so as to swell the metal and 





od cause it to grip tightly in the groove. (Accepted May 16, 
1906. 
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THE BRITISH ASSOCIATION. 


Tue British Association was inaugurated at York 
on September 27, 1831, in the presence of 359 
members, when the Yorkshire Philosophical Society 
welcomed one hundred of their fellow scientists 
from different parts of the kingdom in the theatre 
of their museum. It was thus more than appro- 
priate, in the ordinary sense, that the Association 
should return to its cradle when celebrating its 
anniversaries, and from the remarks which fell 
from the Lord Mayor of York, after Professor Ray 
Lankester had delivered his presidential address on 
Wednesday, August 1, it would appear to be quite 
understood that York will again welcome the Asso- 
ciation on its centenary. 

The York meeting has been pleasant and success- 
ful. We do not think that the Association has ever 
had better and more comfortable general quarters. 
All the evening discourses were given in the large 
and lofty hall of the Exhibition Building. The 
same building contained, likewise on the ground 
floor, the reception-rooms and post-office, which 
elsewhere had been crowded occasionally ; the writ- 
ing and committee-rooms were upstairs. Stepping 
out of the hall, the members found themselves in 
the spacious and beautiful grounds of the Yorkshire 
Philosophical Society, which placed these grounds 


at the disposal of the Association, and under the 
shadow of the ruins of St. Mary’s Abbey. The 
two conversazioni, officially taking place in the 


Exhibition emg were practically held in these 
grounds, and Dr. Tempest Anderson, one of the 
Vice-Presidents of the Association,‘ and the Presi- 
dent of the Yorkshire Philosophical Society, to 
whom the members are indebted in many respects, 
may have been surprised at the popularity of the 
afternoon tea which he offered to the visitors in 
the grounds each day. 

The Geological Section met in the Museum 
Building, which seventy-five years ago sheltered 
the whole meeting. The Museum could not have 
accommodated the 1971 members which assembled 
at York this year. The other sections were scat- 
tered over the town, none really far away it is 
true, yet further apart, perhaps, than members 
had expected. The three sections in whose pro- 
ceedings we are more particularly interested—A, 
Mathematical and Physical Science ; B, Chemistry ; 
G, Engineering — were situated at the extreme 
corners of a triangle which enclosed all the section- 
rooms. Sections A and B had originally been fixed 
close to one another, but an exchange had to be 
effected at the last moment. York is not a large 
town, and the difficulty of finding convenient sec- 
tion-rooms, and also of providing private accommo- 
dation for the many visitors, must have given the 
local authorities a good deal of trouble. The number 
of papers read has often been exceeded. Section A 
discussed thirty-one papers, Section B twenty-two, 
and Section G also twenty-two papers. Only one 
of the sections met on Saturday this year. The dis- 
cussions, which, as we pointed out in our forecast 
of a fortnight ago, formed a prominent part of the 
programme, took up a good deal of time, however, 
so that the sections were busy enough. 


THE PRESIDENTIAL ADDRESS. 


The custom of the British Association always to 
open its meeting on a Wednesday, and to conclude 
it on the following Wednesday, was for the first 
time departed from last year in South Africa, when 
the first half of the meeting was held in Cape 
Town, and the other half at Johannesburg. Frac- 
tional, though important, functions took place in 
the other towns visited. This year the old rule was 
again adhered to. In introducing the President 
elect, Sir George Darwin, the retiring President, 
naturally referred to the South African meeting, 
dwelling with particular eatisfaction on the fact 
that the South African Medal Fund, founded by 
the British Association in commemoration of that 
visit, with the object of encouraging research work 
in those colonies, would, in a certain measure, 
testify to the feeling of gratitude with which mem- 
bers looked back to that most memorable excur- 
sion. Sir George had also to record the deaths of 
two distinguished members, who did not long 
survive ‘the last meeting—Admiral Wharton and 
Sir Richard Jebb. The President elect, Sir George 
continued, had filled a great part of the scientific 
life of the country, first in London, then in Oxford, 
and lately again in London, as director cf the 
Natural History departments of the British 


Museum. Thus introduced, Professor Edwin Ray 
Lankester delivered his address. 


THe ADVANCEMENT OF SCIENCE DURING THE Past 
Twenty-Five YEARS. 


When Lord Avebury presided over the jubilee 
meeting at York, in 1881, he ad the Asso- 
ciation on the progress of science during the 
fifty years of the Association’s existence. In trying 
to give a similar survey of the great features in the 
progress of our knowledge of Nature during the 
quarter of a century that has elapsed since the last 
meeting at York, Professor Ray Lankester soon 
had to admit that a detailed and technical state- 
ment would be an impossibility. In the selection 
which he had had to make mathematics and en- 
gineering disappeared altogether ; the remarks on 
physical science were limited to the new chemical 
elements, or, rather, to radioactivity ; high and low 
temperature researches and chemistry were just 
touched upon; astronomy and geology received 
passing consideration ; and phy, economic 
science, anthropology, and education—all branches 
that are cultivated by te sections of the 
British Association—were omitted. The advance 
in biology, comprising zoology, physiology, and 
botany, would, of course, alone have claimed more 
time than an evening address placed at the 
President’s disposal. Professor Lankester, how- 
ever, interprets the term ‘‘ advancement of science ” 
in the sense of Francis Bacon when he wrote on 
the ‘‘Advancement of Learning,” and he divided 
his discourse therefore in two parts. The first part 
dealt with the increase of knowledge in the several 
branches of science, and the second, shorter part 
with this advancement as measured by the support 
given to science by public funds, by the Govern- 
ment, and by the community at large. 

In tracing the history of the new elements, and 
of radioactivity, Professor Lankester remarked that 
some onlookers had informed the public that science 
was at an end and its possibilities were exhausted, 
while others considered the new discoveries so in- 
consistent with previous knowledge as to shake the 
foundations of science. It was, perhaps, hardly 
necessary for the President to assert that both 
these attitudes had to be combated. The dis- 
covery of radioactivity, he said, began with Henri 
Becquerel’s observation that uranium emitted pene- 
trating rays without requiring any previous ex- 
posure to sunlight, as in the case of phosphores- 
cent bodies. Paying a tribute to the marvellous 
perseverance displayed by Professor and Madame 
Curie in ‘hunting down” radium, Professor 
Lankester pointed out that pitchblende, the chief 
raw material for uranium and radium, contained 
about one ten-millionth per cent. of radium, and 
that our whole stock of radium did not at present 
aggregate to 60 grains. In his very brief reference 
to wireless telegraphy he stated that our recent 
triumphs did not really lend any new support to 
the notion that the old-time beliefs of thought 
transference and second sight were more than illu- 
sions based upon incomplete observation and im- 
perfect reasoning. Among the interesting facts 
recently established by astronomers, he mentioned 
that the new satellite of Saturn went round that 
planet the reverse way to its comrades; this obser- 
vation called for a fundamental revision of our 
ideas on the origin of the solar system. 

The chief interest of the address lies in the able 
survey of progress in animal and vegetable mor- 
phology, physiology, psychology, and Darwinism, 
domains in which Professor Lankester has himself 
done good service. We can only pick out a few 
facts or theories alluded to by the President. In 
the Thatcher-Mivart-Balfour theory, the limbs of 
vertebrates were derived from a pair of continuous 
lateral fins, in fish-like ancestors. True sper- 
matozoa could be formed by unicellular, and not only 
by multicellular animals ; the transition between 
cryptogams and phanerogams had been bridged 
over ; excitation of one group of nerve-centres was 
accompanied by the concurrent inhibition of groups 
of other centres ; the protoplasma was continuous, 
both in plants and animals, and connecting threads 
penetrated through the cell walls. The question of 
spontaneous generation had not seriously been 
revived, and the ‘‘radiobes” — minute bodies 
arising in fluids of organic origin when radium salts 
were allowed to mix with them—seemed to be 
microscopic pastilles, described many years ago. 
Finally, Darwinism appeared to be more firmly 
established than ever. How we have learned to 





fight against fly-borne diseases has been indicated 


by us in our accounts of the British Association 
meeting of last year. Professor Lankester sees the 
leading principle of this noble struggle, to which 
Lieutenant lloch has, unfortunately, fallen a 
victim, in Metschnikoff’s first ridiculed, but in- 
genious, rae | ———— according to which 
the colourless blood corpuscles eat up the destruc- 
tive bacteria and other invaders. 

In the second of this very long address, 
Professor Lankester regretted that the successive 
political administrations, as well as the permanent 
officials, were still unaware of the vital importance 
of the knowledge of science. Whole departments 
of Government, in which scientific knowledge was 
the one thing needful, were carried on by ministers 
and staffs wholly ignorant of science. 

The Lord Mayor, Mr. Vernon Wragge, moved a 
vote of thanks to the President, and at the same 
time he offered a hearty welcome to the Association. 
Sir Michael Forster, who seconded the proposal, 
took a less serious view than the President; the 
conviction was spreading that the prosperity and 
security of the country were dependent upon the 

rogress of science, and in our Senasutatio age the 
vernment followed the mandate of the people. 


THe MaTHEMATICAL AND PuysicaL SECTION, 


Reserving our general remarks on the sectional 
proceedings, we will only state that the officers of 
the section were :—President : Principal E. H. 
Griffiths, D.Sc., F.R.S., of the University of 
Cardiff; Vice-Presidents: Professors H. L. Cal- 
lendar, A. R. Forsyth, and A. Gray ; and Secre- 
taries: Professor A. W. Porter (Recorder), Dr. 
L. N. G. Filon, Dr. J. A. Harker, A. R. Hinks, 
M.A., and H. Dennis Taylor. Not many foreign 
scientists attended this section. 


Progress IN PuystcaL ScCrence. 


In his remarkable presidential address Principal 
Griffiths regretted that administrative duties had 
left him too little time to present to the Section an 
account of recent investigations of hisown. Phy- 
sical science had endured severe losses during the 
= year, and the names of Sprengel, Joly, and 

ngley were foremost in the list of those who had 
departed. Dr. Sprengel, whose apparatus for pro 
ducing high vacua had so much contributed to the 
advance of pure and applied science, had settled in 
England in 1859. In Charles Jasper Joly, the 
Astronomer Royal of Ireland, mathematics and 
astronomy had lost one of its most devoted disciples. 
To Samuel Pierpont Langley, of Washington, we 
owed theintroduction of uniform time in the Eastern 
States of North America, the invention of the bolo- 
meter in 1880, the exact determination of more than 
700 lines in the ultra-red spectrum, studies on aero- 
dynamics, and the practical demonstration that 
a body a thousand times heavier than air could be 
driven through air, and be sustained by it, and 
many other important and partly abstruse re- 
searches, all presented in simple language. IP. Curie’s 
great triumph should not make us forget that his 
memoirs on the effect of temperature on the mag- 
netic properties of bodies, and on diamagnetism as 
an atomic property, had rendered his name re- 
spected before = began his work on radioactivity. 

The summary of the advancement of physical 
science to which Professor Griffiths passed followed 
lines different from the usual presidential address. 
The last twenty-five years, he said, had not ex- 
tended Kelvin’s list of stores of energy from which 
man could draw mechanical effects—viz. : the food 
of animals, natural heat, solid matter found in ele- 
vated positions, the natural motions of water and air, 
natural combustibles, and artificial combustibles. 
The radioactive elements did not, so far, supply 
stores of energy available for man. Yet in our 
estimate of the radiant heat of the sun and 
of the internal heat of the earth, we were 
no longer limited by the former dynamical 
considerations. If we assumed the earth to be in 
thermal equilibrium, and its whole internal heat 
due to radium, then the mean quantity of radium 
per cubic centimetre of earth could not much exceed 
1.75 x 10-" gramme ; Rutherford’s estimate gave 
the coefficient 1.52. But Strutt had found that 
average rock contained 50 or 60 times as much 
radium as the former estimate, and even the poorest 
Greenland basalt ten times as much. Then the 
earth appeared to be cooling, and not getting 
warmer, although we had thorium, actinium, &c., 
in addition to radium. Hence we were driven to 
one of two assumptions : (1) either the rate of heat 





production (which had so far been thought to be 
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independent of the external temperature) dimi- 
nished as we approached the centre of the earth, or 
(2) the interior of the earth differed in constitution 
from its crust. A slight change of radioactivity 
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gation had been interrupted by his removal from 
Cambridge, and by the death of his assistant, Mr. 
C. Green. But Mr. Bedford had re-erected the appa- 
ratus and had obtained the same values. In the 


had, indeed, been observed by Makower to take case of sugar, the molecular depression of the freez- 


place at 1200deg. Cent. Strutt had calculated that. ing - point was 1.858, in the case of 


the temperature at the bottom of an earth crust, 
45 miles in thickness, should not exceed 1530 deg. 
Cent. ; that crust would make up about one. thirtieth 
of the volume of our earth, and the radium in it 
would suffice to keep up its temperature. The 
central core of the earth should hence consist of 
non-radioactive matter, and be at a temperature 
below the melting-point of platinum. 

The rigidity of such a core had to be considered. 
Thomson and Tait had, in 1867, from tidal evidence, 
deduced a rigidity greater than that of glass. 
George Darwin, in 1883, Hough, Wiechert, and 
R. Oldham had assumed a rigidity about that of 
steel; the latter had, however, made the radius of 
the core only 0.55 of the earth’s radius. J. Milne 
considered that, for chords which lie within a depth 
of 30 miles, the recorded speeds of the propagation 
of earthquake waves did not exceed the speeds of 
the waves of compression in rocky materials ; be- 
neath that limit the materials seemed to merge 
rapidly into a fairly homogeneous nucleus with a 
high rigidity. S. G. Burrard’s recent geodetic 
survey of India justified the belief that the varia- 
tions in the density of the earth’s crust were super- 
ficial ; an abnormal mass of matter buried in the 
earth’s crust at a small depth would affect the pen- 
dulum and the plumb-line equally ; but if lying at 
great depth, its effect, especially on the plumb-line, 
would be less perceptible. These several considera- 
tions all pointed to the same conclusion, that our 
earth contained a core, as rigid as steel, of a density 
about 5.6, at a temperature of 1500 deg. Cent., 
surrounded by a comparatively thin crust. 

It was of startling significance, Professor Grif- 
fiths continued, that we could predict the amount 
of radium contained in a sample of rock, if we 
knew its contents in uranium; we wanted further 
information on the comparative occurrence of the 
various elements ; lead and silver, copper and gold, 
platinum and iridium, seemed to possess some kind 
of blood relationship. As many of the radioactive 
phenomena could only be verified after a lapse 
of long intervals of time, it was our duty to provide 
our successors with data for their conclusion. 
Samples of radioactive elements should be preserved 
so as to remain untouched until the Association 
met some hundred years hence. Professor Griffiths 
suggested that the Section might take up this pro- 
blem. It would appear that one gramme of 
radium lost in weight half a milligramme per annum; 
our successors should be able to settle that point 
a hundred years hence; in the case of uranium, 
we might have to wait half a million years. 

Passing to other departments of physics, Principal 
Griffiths stated that the researches of Rowland, 
Bartoli and Stracciati, Ludin, Callendar and Barnes, 
Schuster and Gannon, and himself, seemed to fix 
the mechanical equivalents of heat, or the thermal 
equivalent of energy, as he prefers to call it, at 
777.7 foot-pounds at Greenwich, this being the 
energy required to raise the temperature of 1 |b. of 
water through 1 deg. Fahr. on the hydrogen scale 
at 63.5 deg. Fahr. Twenty-five years ago the 
figure 772.6 foot-pounds was accepted (for Man- 
chester). The determination of this figure might 
be thought to represent a poor return for the 
amount of thought aad labour spent. But many 
other constants were involved in this determina- 
tion, and several inaccuracies had been revealed in 
the course of this long-continued investigation. 
Professor Griffiths himself, for instance, pointed 
out in 1893 that the accepted value of the electro- 
motive force of the Clark cell was somewhat too 
high ; this problem was now settled in the National 
Physical Laboratory with the ampere-balance, and 
his prophecy seemed to be fulfilled. The starting- 

oint of the great discoveries of new elements had 

een Lord Rayleigh’s observation that the mean 
weight of a litre of chemical nitrogen was 1.251, 
and that of atmospheric nitrogen 1.257 ; the 0.006 
once more confirmed the paradox that the part may 
be greater than the whole. 

Coming to osmotic pressure and freezing points, 
whose theoretical inter-relation rested directly on 
thermodynamic considerations, Principal Griffiths 
stated that during the period 1877 to 1901 he had 
been determining the freezing-points of very dilute 
solutions containing from 0.0003 to 0.025 gramme- 
molecule per litre of solvent (water). This investi- 








potassium 


‘chloride (an electrolyte) 3.720; if 3.714 were 


accepted, the one depression would be exactly 
twice as great as the other, a result which could 
hardly be ascribed to an accidental balancing of 
errors. The point upon which the speaker did not 
pass any further comment is that the theories of 
osmotic pressure and electrolytic dissociation de- 
mand the double pressure in the case of an elec- 
trolyte which should be split up into two parts, 
each exerting a gas pressure of its own. Observa- 
tions with other salts were in agreement with the 
figures given. Quite recently Lord Berkeley and 
Mr. Hartley had overcome the great difficulties of 
exact osmotic pressure determinations, and their 
values of direct measurement agreed well with the 
values derived from vapour pressure determi- 
nations. 

There has been much discussion of late on the 
osmotic pressure and the thermodynamic theory ; 
the subject was further discussed during the meet- 
ing, as our readers will see. Principal Griffiths said 
that Kahlenberg had contended that thermody- 
namics could not be applied to osmotic processes, 
and had emphasised the selective action of the mem- 
brane. Whetham’s demonstration that the velo- 
cities of the ions were constant in dilute solu- 
tions, and decreased slowly when the solutions 
became more concentrated, were irreconcilable 
with any assumption as to the existence of the 
active part of an electrolyte in the form of com- 
bined molecules when in solution. Professor Arm- 
strong, anxious to defend ‘‘the character of the 
poor molecule,” had remarked that it was unfair to 
‘*cloak the enquiry by restricting it to thermo- 
dynamic reasoning, a favourite manceuvre with the 
mathematically minded.” Why such a course 
should be repulsive to the chemist Principal 
Griffiths could not understand, and he confessed 
that he had ceased to regard the theory of electro- 
lytic dissociation with suspicion. 

In his concluding remarks Principal Griffiths 
referred to science teaching and examinations. A 
student was now expected to acquire in three years 
much more information than was acquired twenty- 
five years ago, and there was a danger that extreme 
branches were Pa. and the roots of the 
matter neglected. While examiners found candi- 
dates full of detailed knowledge, but lamentably 
ignorant of principles, students occasionally com- 
plained that the questions were too simple: they 
could discourse on the mass of the electron, but not 
explain Newton’s laws. The growth of university 
colleges was one of the most characteristic features 
of progress ; but the idea that a degree was one of 
the chief objects of education seemed yet to linger 
with us. The language of science should not 
allowed to become too technical. If our manufac- 
turers were less alert than their competitors in 
Germany and the United States in grasping the 
applications of scientific discoveries, the fault was 
not altogether on the side of the manufacturers. 
More free communication between the laboratory 
and the market-place was needed. The British 
Association should seriously take up the task of 
bringing the enormous value of scientific discoveries 
home to the people. 

Professor Griffiths finally raised the question 
whether human intellect had become more power- 
ful. Could we say that Maxwell was the superior 
of Archimedes ? We certainly had extended our 
senses by mechanical means, and we walked with 
confidence where everything had appeared dark. 

Both Sir George Darwin and Sir Arthur Riicker 
thanked Principal Griffiths, on behalf of the audi- 
ence, for his model address ; while Professor Tilden 
assured the audience that chemists were as willing 
as the physicists to accept and to act on thermo- 
dynamic considerations. 


Tue Arc Spectrum or Iron unpER HicH 
PRESSURES. 

Mr. W. G. Duffield gave a preliminary account 
of some researches he has recently started at Man- 
chester, in Professor A. Schuster’s laboratory. In 
1898, he stated, Humphreys and Mohler had de- 
scribed in the Astrophysical Journal some experi- 
ments on the broadening of the iron lines under 
pressures up to 4atmospheres. They also observed 
an indistinet shifting of the lines towards the red. 








Mr. Duffield has experimented with one of the fur- 
naces which Mr. Petavel and Mr. R. S. Hutton 
had constructed for their inquiry into gas reac- 
tions at high pressures of more than 150 atmo- 
spheres. A steel cylinder, about 2 ft. in length 
and 3 in. in internal diameter, is joined to a compres- 
sion pump. The top and bottom are provided with 
stuffing-boxes, through which pass the rods to 
which the iron electrodes are attached. The arc is 
regulated with the aid of ropes and pulleys ; it is 
advisable to keep at a safe distance from the appa- 
ratus when working at high pressures. The current 
is taken from the 100-volt main. In order to facili- 
tate the study of the spectrum, Mr. Duffield has 
constructed a comparison shutter, such that the 
spectrum of the are under pressure appears 
as a central slit between the normal spectra, 
or the slit spectrum representing the normal con- 
dition is seen between two high-pressure spectra. 
The spectra which have been obtained with the 
Rowland grating of 214 ft. radius were shown to the 
Section. _ When the pressure had risen to a few 
atmospheres, the lines were broadened. At higher 
- of 20 or 30 atmospheres, the broadening 

came much more pronounced, the lines looking 
rather like absorption bands, and the shifting of the 
lines was quite plain. At the same time, some of 
the lines would be partly reversed. In that case 
the central portion of the broad, shadowy band 
would appear white, and the middle line of this 
white space seemed to be shifted towards the red. 
With still higher pressures, the spectrum looked 
almost as if it were continuous. Not all the lines 
of the normal spectrum would be affected in the 
same way ; and in this manner the many lines of 
the iron spectrum could be grouped in series. 
Sometimes a faint line in the normal spectrum 
gave a very striking reversal at higher pressures, 
while a stronger line near it was not affected. So 
far the experiments had only been made in com- 
pressed air, in which the iron electrodes are rapidly 
oxidised. For solar physics, the important ques- 
tion was, whether the effect was due to the high 
pressure or simply to the increased vapour density. 

In the discussion Professor A. Schuster added a 
few of the details we have already mentioned and 
spoke on the nature of the effect, which might 
be due to the pressure or to the nearness of the 
molecules; that point could be investigated by work- 
ing in different gas mixtures. In an atmosphere 
of pure hydrogen all the hydrogen lines became 
widened at higher pressures; in a mixture of 
hydrogen with much air some lines appeared 
sharpened. Electrodes wholly of iron and ordinary 
carbon electrodes, which always contains some iron, 
gave the same appearance. The Hon. R. J. Strutt 
thought that the experiments wight be simplified 
by working with mercury in sealed quartz tubes, 
as he had done when investigating the critical tem- 
perature phenomena of mercury; the mercury 
vapour would be under its own pressure. The 


be| Rev. A. L. Cortie pointed outa similarity between 


the banded iron spectrum and the spectra of third 
type stars, and also K light spectra ; he also in- 
quired whether there was a real shifting of the 
lines, and not merely an asymmetrical development 
of the two sides. Mr. Duftield felt certain about 
this last point, and he did not think that Mr. 
Strutt’s suggestion of working in sealed quartz 
tubes would answer, as it would be very difficult to 
obtain safe joints in quartz tubes which would 
resist high pressures, 


(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 164.) 

In our last issue we gave an account of the earlier 
part of the recent meeting of the Institution of 
Mechanical Engineers at Cardiff, carrying our report 
down to the end of the discussion on the three 
papers dealing with the mechanical shipment of 
coal. Wenow complete our account of the meeting. 

The first paper read on the second day—-Wednes- 
day, the Ist inst.—was a contribution by Mr. R. 
Beaumont Thomas, of Dennel Hill, near Chepstow, 
the subject being 

Tue Masvuracture or Tin-PLatEs. 

This paper, together with the illustrations, we 
publish in full, beginning on page 183. In the 
discussion that followed the reading of the paper, 
Mr. John Smith said that probably tin-plates would 
be soon made in Japan, as he knew the Japanese 
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had sent over to this country, and had bought a 
complete mill, with a view of making sheets. 
Commenting on the author's descriptions of manu- 
facture, the speaker pointed out that every mill had 
its own particular method, and the method described 
by the author was therefore not universal as regarded 
details. Nevertheless, though differences might be 
made in the details of manufacture of tin-plates, 
the system was the same all the world over. The 
author had described the process in which the sheets 
were doubled into four layers, and then once again, 
the finished sheet consisting of eight layers; but 
the speaker had rolled sheets finished in twelve 
layers. In the old days a ball refinery fire was 
used, but the ball was not homogeneous. In his 
own case he had put the ball into the furnace with 
a crude cinder bottom, using a reheater to prevent 
lamination. That was not necessary now, as there 
was not the same danger of lamination with steel. 
He would suggest a roughing or matching mill to 
rough out, and the sheets should then be put 
through another mill in threes, not twos. He 
thought that in the process Mr. Thomas had de- 
scribed one man had too much to do; there was 
only one furnace-man, a roller, and a doubler. 
With three pairs of rolls the labour should be 
divided, and better results would be obtained. 

Mr. David Lewis said the author had given very 
valuable information on the exact process of the 
present day, when it was customary to roll in eights. 
He thought the details, however, were not quite 
up to date in regard to cleaning. His firm adopted 
four trains of rolls, each with a separate motor. 
They were able to get rid of the great noise of cog- 
wheels and other unpleasantnesses. A mill ar- 
ranged on the old principle could be heard 2 miles 
off when at work. Where he had to use toothed 
wheels, he adopted raw-hide pinions ; these ran 
quietly and gave every satisfaction. 

The author briefly replied. 


Larce Testinc-Macuines 1n SoutH WALEs. 


The next paper was a contribution by Mr. J. 
Hartley Wicksteed, of Leeds, and was on ‘‘ Large 
Testing-Machines in South Wales, 1829-1906.” 
This paper, in the absence of the author, was read 
by Mr. Wicksteed’s partner, Mr. Christopher 
James. We print it in full in our present issue, 
together with the illustrations. 

Mr. Ambrose Swasey, of Cleveland, Ohio, opened 
the discussion at the request of the President. He 
had visited Mr. Wicksteed’s works a few weeks ago, 
when he saw the 350-ton machine—described by 
the author in the paper—for installation at Lloyd’s 
Bute Proving-House, Cardiff, and could give evi- 
dence of the excellent results obtained. He had had 
the pleasure of seeing a very difficult problem 
solved in a very perfect manner, and he congratu- 
lated the author of the paper on his admirable 
work. It was a great advantage to the country to 
possess a machine which could test the cables of 
great ships. Mr. Swasey concluded by expressing 
his pleasure, and that of other American engineers 
present, at attending the meeting of the Institution. 

Mr. Lennox, of the firm of Brown, Lennox, 
and Co., said that as a manufacturer of material 
to be tested on the large machine described, he 
could bear testimony to the great use which such 
\n apparatus was to the district. A few months 
previously, when they had made the large cable 
mentioned for the new Cunard ships, the ship- 
builders had asked them to deliver before the 
machine arrived, and they had to send the cable 
away to be tested. It might be interesting to 
state that at the works of his firm there was a test 
ing-machine, put up in 1816, that was driven by a 
belt ; that machine was working to-day. Another 
machine was erected at the same works forty years 
ago, and was also at present in work ; this machine 
had hydraulic cylinders. It was not now up to 
the work required, and was about to be altered 
80 that it would test up to 250 tons. 

Sir William White said that thirty years ago he 
had gone to Pontypridd to verify the accuracy of 
the machine referred to by Mr. Lennox. He 
had found it sound in principle, and the results 
were trustworthy. It would be understood that 
Mr. Wicksteed had no knowledge of the original 
machine, and had designed his work indepen- 
dently of it. It was curious to notice that the old 


machine, relatively to the work it had to do, was 
Stronger than the one of 1906. The modern de- 
velopment of the testing-machine was that it would 
not only test the material of which the structures 
were made, but the fuil-sized structures themselves. 


'In France there was a machine for this purpose 


which had been made by Mr. Wicksteed’s firm. 
There was also a German machine, but the latter 
did not come from England, although it was on the 
same principle asthe English machine. Older engi- 
neers would look with envy on the resources for 
testing of the present day. 

Mr. Charles Newman said that the author had 
spoken of the 350-ton testing-machine as the most 
recent development of its day, but the speaker 
would like to make mention of an electrically- 
equipped proving-house in Paris ; it would be good 
to get details of that. The speaker then proceeded 
to discuss the respective advantages of electrical 
and hydraulic sources of power at some length, until 
called to order by the President. 

Mr. C. James, in replying for the author, pointed 
out that the 1829 machine referred to by the author 
was stated to combine the essential principles of 
the most modern machine, which were hydraulic 
power for straining the specimens, and dead-weights 
acting through levers with knife-edged fulcra for 
measuring the load. The earlier machine mentioned 
by Mr. Lennox was not worked by hydraulic power, 
but by belt and pulley. In regard to the second 
machine Mr. Lennox had referred to, the speaker 
thought that if its duty were raised to 250 tons 
there would not be much of the original structure 
left, after the attempt had been made to use it. 
In the machine in France referred to by Sir William 
White, and made at Leeds, structures of almost any 
size could be tested, including beams and columns 
up to 30 ft. in length. One article that had been 
recently tested was a connecting-rod of a large 
express engine, and a large number of interesting 
experiments were being carried out, particularly in 
testing armoured concrete structures. He was 
acquainted with what Mr. Newman had described 
as an electrically-driven testing-machine in Paris, 
and it was so far electrically driven that an electric 
motor was used for actuating the hydraulic pumps. 
The 1829 machine, to which reference had been 
made, was interesting to him personally, as it was 
designed and built by his grandfather. 


Rattway Moror-Car TraFric. 


The next paper taken was a contribution by Mr. 
T. Hurry Riches and Mr. Sidney B. Haslam, of 
Cardiff. The authors described the number of 
railway motor-cars, giving particulars of different 
railway companies. A number of illustrations 
accompanied the paper, and tables giving valuable 
data of working, &c. This paper we shall print in 
full atan early date. The paper was not read, Mr. 
Riches giving a brief but excellent réswmé of the 
subject. 

In the discussion which followed Mr. A. J. F. 
Aspinall said that Mr. Riches was a pioneer in the 
field of railway motor-cars, and he (the Creag eg 
had two cars on the Lancashire and Yorkshire Rail- 
way made from Mr. Riches’ design. Since then 
others had been constructed to suit local conditions. 
Credit should be given to Mr. McDonnell, who had, 
in 1866, designed a six-wheeled railway motor-car 
for the Great Southern and Western Railway, Mr. 
Aspinall at that time being his assistant. The 
speaker was of opinion that the long open car, 
with one class, was the right pattern for railway 
motor-cars. On the Lancashire and Yorkshire 
Railway they only had one description of car, not 
even having a smoking-car. It was considered that 
people who wished to travel for only ten minutes 
or a quarter of an hour could do without smoking, 
just as they did when they travelled in tramcars. 
It was found that a better commercial result was 
obtained by having one class of car. He considered 
that if these motor-cars were used on branch lines, 
they would displace the set train and would double 
the receipts. 

In regard to details, Mr. Aspinall did not think 
that electric trains should depend on electric 
brakes, because if the current were to fail when 
descending an incline, the power to stop the car 
would be lost. It was a most important thing to 
have some means of regenerative contro], so that 
some of the energy for stopping or retarding the 
train should be recoverable. There were systems, 
but they had not been developed for railway 
work. He considered it was not mechanically 
right to stop the train by means of friction, and 
there should be some form of what he would 
describe as ‘‘ fluid” stopping. The author had 
given comparative figures in regard to the cost of 
electricity and steam for motor-cars for a distance 





of 11,000 miles. The cost, with a small engine 





and train, was 23.45d. per mile; with secondary 
batteries, using the company’s own power supply, 
the cost was 20.02d. ; taking the supply from a 
public company at ld. per unit, the cost, usin 
secondary batteries, was 15.4d.; with the third. rag 
system, taking supply from a company, the cost 
was 22.11d.; with steam-cars it was put down at 
7.744. The speaker thought that comparison was 
likely to be misleading ; although the cost of 1d. 
per unit might be reasonable enough for some 
purposes, that would be about twice as much 
as the railway company could produce it at on 
a reasonable service. He thought that where 
there was a railway company in the district the 
public would prefer to travel by it if they could 
get frequent trains, as everyone was anxious to 
save time. It might be that, as ratepayers, 
they would prefer that the tramways should bo 
remunerative, as they (the ratepayers) had _ to 
pay the difference if there was a los3; but 
the saving in time would be an important considera- 
tion. Mr. Aspinall described a device by which 
steps of rail-motor cars were pulled down by means 
of a lever, so that the passengers could descend to 
the ground without the use of platforms ; it was a 
safety arrangement, as the car could not be started 
until the steps were pulled up again. 

Mr. John Macaulay regretted that the chief rail- 
way designers were not at the meeting. When 
Mr. Dugald Drummond, of the London and South 
Western, brought out his steam motor-car for rail- 
way work, he (the speaker) had gone to see it, and 
realised of what an immense value it would be. His 
company immediately had one car built. They now 
ran a distance of six miles with railway motor-cars, 
and had reduced the fares 30 per cent. ; but it was 
one of the best investments the company had 
made. 

Owing to the lateness of the hour, the President, 
Mr. E. P. Martin, announced at this point that 
the discussion on this paper would be adjourned 
until the next London meeting. 

Votes of thanks, proposed by Mr. Martin and 
seconded by Mr. Maw, were then heartily accorded 
to the Lord Mayor of Cardiff, the South Wales 
University College, the Marchioness of Bute, the 
Countess of Plymouth, Mrs. H. Lewis, the members 
of the Ladies’ Committee, the South Wales Insti- 
tute of Engineers, Sir William Thomas Lewis, and 
the members of the Executive Reception Com- 
mittee, the Reception Committee, and the General 
Committee, Messrs. Guest, Keen, and Co., the Taff 
Vale Railway, the Barry Docks Railway, the various 
companies whose works had been visited, and, 
finally, to Mr. T. Hurry Richesand Mr. D. Roberts, 
the Honorary Secretaries of the Reception Com- 
mittee. 

Mr. T. Hurry Riches, in returning thanks, re- 
gretted that, owing to illness, Sir William Thomas 
Lewis had not been able to be present. Sir William 
had worked hard on the Reception Committee for 
the success of the meeting, and had been most 
zealous in his endeavours to make the meeting 
pleasant to members. Everyone would regret his 
absence, and especially the cause of it. 


Visits AND Excurstons. 


A very full programme of visits and excursions 
had been arranged by Mr. Riches and Mr. David 
Roberts for this meeting. 


Visit to Bute Docks anp Messrs, Guest, Kern, 
AND NerrLeroip’s Works. 


For the afternoon of Tuesday, July 31, there was 
an excursion to the Bute Docks, and to the Cardiff 
Works of Messrs. Guest, Keen, and Nettlefold, 
the firm just named first entertaining the members 
most hospitably at a luncheon held at the Park 
Hall, Cardiff. The principal object of mechanical 
interest at the Bute Docks is the machinery for 
shipping coal, and this was fully dealt with, so far 
as modern features are concerned, by the paper 
contributed by Mr. Henry 8. C. Ree, the chief 
engineer to the Cardiff Railway Company, who 
own the docks. This paper we published on 
age 165 of our last issue. The docks were opened 
in 1839, and now cover an area of 161} acres, ex- 
clusive of the new South Dock, at present in pro- 
gress. Vessels loading up te 12,000 tons regularly 
trade to these docks. There is good accommodation 
for the storage of grain, provisions, timber, iron 
ore, &c. The timber grounds cover 28 acres. There 
are ten private graving and floating docks, ranging 
up to 800 ft. in length. These are the only docks 
in South Wales that are allowed to land foreign 
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cattle ; and cattle lairs, slaughter-houses, and chill- 
— have been erected to accommodate this 
e. 

The Cardiff Works of Messrs. Guest, Keen, and 
Nettlefolds are, as is well known, an offshoot of the 
historic Dowlais Works, where so many eminent 
steel-makers and metallurgists have laboured ; 
notably the President of the Institution, to whose 
management the success of these great works has 
been so largely due. The Cardiff Works of the 
Dowlais Company were commenced in March, 1888, 
and two blast-furnaces were blown in on February 4, 
1891. The steel works and plate mill com- 
menced operations in 1895, There are four blast- 
furnaces—three 75 ft. high, and a fourth 85 ft. 
high. There are twelve Cowper stoves—-eleven 
68 ft. high, and one 85 ft. high. There are the 
usual bunkers for storing materials, the railway 
wagons, in which the latter arrive, being raised to 
a a over the top of the bunkers by an hydraulic 
hoist. The pig beds are served by travelling cranes. 
There are four blast-engines, steam for them bein 
supplied by fifteen boilers. Ten of these are hea 
by furnace-gas. The electric generating plant, 
supplying current for power and lighting, consists 
of one 500-kilowatt direct-coupled engine and dy- 
namo, one 250-kilowatt similar set, and two small 
sets. There are fifty electric-motors for actuating 
cranes, winches, machine-tools, pumps, and ma- 
chinery in connection with the steel plant and mill. 

The steel plant comprises one 160-ton Talbot 
furnace, and six 40-ton Siemens furnaces. There 
are two overhead electrical cranes: one 40-ton 
and one 30-ton ; the furnaces are served by two 
Wellman - Seaver charging- machines There are 
twenty-two ordinary gas-producers and one Talbot- 
Fraser producer. The slabbing-mill, which will roll 
ingots up to 10 tons, is worked by a horizontal 
high-pressure steam-engine, having a cylinder 48 in. 
in diameter by 30 in. stroke. To transfer slabs 
from the mill to the re-heating furnaces, and thence 
to the plate-mill, there is a radial hydraulic charg- 
ing- machine. The plate-mill is worked by a 
high-pressure engine, having two cylinders, each 
54 in. in diameter by 60 in. stroke. The mill has a 
capacity of 1500 tons of plates per week. 


Tue Lorp Mayor’s Reception. 


On the evening of Tuesday, July 31, the Lord 
Mayor of Cardiff, Alderman Robert Hughes, and 
the Lady Mayoress gave a reception at the Park 
Hall, the company, in the absence of the Lord 
Mayor through illness, being received by the Deputy 
Lord Mayor, Alderman W. L. Yorath. This 
was a most successful entertainment, and a very 
large number of members took advantage of the 
hospitality extended to them. There was dancing 
later in the evening. 


Visit To PenartH Dock. 


The afternoon of Wednesday, the Ist inst., 
was devoted to a visit to Penarth Dock. Members 
assembled at the Queen-street Station, and were 
conveyed by a special train, kindly provided by 
the Taff Vale Railway Company, to Penarth Har- 
bour, where they were entertained at luncheon by 
the Taff Vale Railway Company. The chief interest 
of this visit was centred in the coal - shipping 
machinery. This had been well described in the 

per contributed by Mr. T. Hurry Riches and 
Mr, Thomas E. Heywood. As we printed this 
paper in full, together with the illustrations, in 
our last issue, there is no need to deal with the 
subject at length here. 

Penarth Dock was opened in 1865, and enlarged 
in 1884. It is leased for 999 years to the Taff Vale 
Railway Company. The dimensions of the dock 
are as follow :—Length, 2900 ft.; width, 370 ft.; 
area, 23 acres. The width of entrance is 60 ft., the 
depth of water on the dock sill at a oe 
tides is 36 ft., and at neap tides 26 ft. Penarth 
Basin has a length of 400 ft., a width of 320 ft., 
and an area of 3 acres. The width of entrance and 
depth of water is the same as at the dock. The 
dock-gates are awe by hydraulic power, and 
there are hydraulic capstans for warping vessels in 
and out. 

The tidal harbour at Penarth is also under the 
control of the Taff Vale Railway Company. It has 
a water frontage on the north side of 13,000 ft., 
and on the south dock side of 3000ft. The water 
area is about 55 acres. Vessels up to 800 tons 
burthen take the ground at low water, and can be 
loaded with safety. The depth of water at the 
berths varies from 20 ft. at neap tides to 30 ft, at 








ELECTRICALLY-OPERATED SLIPWAY AT DUBLIN. 


(For Description, see Page 182.) 
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spring tides. There is a jetty with hydraulic 


cranes. 
Tae Institution DINNER. 

On the evening of Wednesday, the Ist inst., 
the Institution Dinner was given at the Park Hall, 
Cardiff, the President, Mr. E. P. Martin, occupy- 
ing the chair. 


Visit To Barry Docks. 


Thursday, the 2nd inst., was devoted entirely 
to excursions and entertainments. There were 
two excursions to docks and one to a colliery. 
The first on the programme was a visit to Barry 
Docks, members leaving Cardiff in a special 
train provided by the Barry Dock and Railway 
Company. These docks were opened in 1889, and 
are about 9 miles from Cardiff, occupying part of 


the old channel between Barry Island and the | 


mainland. The No. 1 Dock is 3100 ft. long, and 


has a maximum width of 1100 ft. It is divided | 


into two arms at the western end by a mole. The 
water area is 73 acres, and the quays have a 
length of 10,500 ft. In 1898 No. 2 Dock was 
opened. It is 3338 ft. long, and is 400 ft. to 600 ft. 
wide. The area is 34 acres, and the quay length 
7000 ft. There is a passage, closed by a rolling 
caisson, between the two docks. On the north side 
of No. 2 Dock are ten high-level fixed coal-tips, 


and three high-level movable tips. There is an | 


ice factory, and cold storage is provided for 80,000 
carcases. The basin is 600 ft. long by 500 ft. wide, 
and has an area of 7 acres. 

There are twenty-four coal-tips in No. 1 Dock, 
and thirteen, as stated, in No.2 Dock. They have 
each a capacity of 20 tons lift, to heights of 37 ft., 
42 ft., or 45 ft. The machinery of the dock is 


worked by hydraulic power. Capstans are pro-| 


vided for warping ships and for handling railway 
wagons. There are three graving docks. 
The business of these docks is rapidly progressing, 
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as will appear from the following figures. In 1894 
the number of vessels using the dock was 2166 ; in 
1905 this total had increased to 3225 vessels. The 
registered tonnage of the former ships was 2,510,603, 
as compared with 4,278,759 tons in 1905. The 
value of imports in 1894 was 167,697/. ; in 1906 it 
was 399,996l. ; the figures for exports were—1894, 
4,899,317]. ; and in 1905, 8,671,868/. It is only in 
connection with the coal industry that we get ports 
| with such a preponderance of exports over imports. 

With the coal-tipping machinery here installed 
450 tons can be put on board per hour with one 
tip, and this rate has been exceeded on several 
occasions. Itis necessary, however, that the vessel 
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should be self-trimming, as coal can be tipped 
faster than it can be trimmed by hand. Boats run 
weekly between these docks and France. They 
carry about 2000 tons, and the average time taken 
in loading is 4 to 44 hours. With a high-level tip 
and a movable one combined, 460 tons have been 
loaded per hour ; and with two high-level tips and 
one movable tip vessels have been coaled at the 
rate of 655 tons per hour. 


ATLANTIC Fiour-MILLs. 


A visit was also paid to the Atlantic Flour-Mills 
of Messrs. Joseph Rank and Cv., Limited. Here 
there are in use grain silos with a storage capacity 
of 50,000 quarters, and some interesting conveying 
machinery, having a capacity of 120 tons of wheat 
per hour. The wheat-cleaning and conditioning 
plant has a capacity of 60 sacks of flour per hour. 
The visit to the docks and flour-mills was brought 
to a conclusion by a luncheon kindly provided by 
the Barry Dock and Railway Company, and the 
visitors then returned by special train to Cardiff. 


Baraoep CoLuiery. 


A visit was paid on the same day (Thursday, the 
2nd inst.) to the Bargoed Colliery of the Powell- 
Duffryn Steam and Coal Company. Members de- 
parted from Rhymney station at 10 o’clock, and 
were conducted over the colliery by the general 
manager, Mr. E. M. Hann, a certain number de- 
scending the pit. In the paper entitled ‘‘Some 
Notes on the Mechanical Equipment of Collieries,” 
which Mr. Hann had written to be read at the 
meeting, a description of the Bargoed Colliery is 
given. As this paper was postponed, owing to the 
unavoidable absence of Mr. Hann, it will be better 
to defer any detailed description of the colliery, as 
our readers will be able to get the particulars when 
the paper is read and published in full. 

The depth of the Bargoed pit is 625 yards, but a 
new shaft is about to be constructed, which will be 
between 750 and 800 yards. The weight of a loaded 
cage to be raised is 20 tons 12 cwt., with four trams 
of coal, each containing 28.30 cwt. The output of 
coal is about 3000 tons per day, and the shafts 
are 21 ft. in diameter. A four-cylinder com- 
pound engine is employed. The winding-drum is 
of a cylindrical form, with spiral grooves at each 
end, so as to enable the engine to get quickly into 
speed, the spiral increasing the diameter from 16 ft. 
to 24 ft. inthree revolutions. Steam is generated by 
sixteen Babcock boilers, which are worked with 
superheaters, the superheat averaging about 90 deg. 
The smaller machinery on the surface is worked by 
electricity, power being generated by a Marshall 
compound engiae of 300 horse-power, there being 
three 100-horse-power dynamos, which supply 
current for forty-one motors, ranging up to 50 
horse-power. Great advantage has béen found by 
the substitution of electric motors for isolated 
steam-engines. It will be remembered that some 
months ago we described and illustrated the coal- 
conveying installation which has been laid down by 
Messrs. Ed. Bennis and Co. at Bargoed.* The same 
firm have applied mechanical stokers for the purpose 
of generating steam; this feature we shall refer to in 
detail at a later date. Another feature of interest 
at these works is the water-softening — 
which has been installed by the Kennicott Water- 
Softening Company, of London. 


Excursion TO Newport. 


A third alternative excursion on the same day— 
naniely, Thursday, the 2nd inst.—was provided to 
Newport, when the Alexandra Docks and the 
new transporter bridge were visited. Newport 
is the port of second importance in South Wales. 
The shipment of coal in 1905 amounted to over 
4,000,000 tons. The following are the leading 
particulars of the docks :—There are three prin- 
cipal docks—the North and South Docks, which 
are adjacent to each other, and the Town Dock, 
which is somewhat further up the river. The 
North Dock has an area of 28} acres, the depth 
on the sill at neap tides being 25 ft., and at springs 
35 ft. The South Dock has an area of 20 acres, 
and the same depth of water over the sills ; whilst 
the Town Dock is 114 acres, and has a depth of 
water of 20 ft. on the sills at neap tides, and 
31 ft. at springs. The entrance lock to the South 
Dock is 503$ ft. long and 72 ft. wide; the en- 
trances to the North Dock and the Town Dock 
are smaller. The extent of quayage of the North 
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and South Docks is about 10,000 ft., whilst the 
Town Dock has a quayage length of 4215 ft. 
There are, for the shipment cf coal, 17 hydraulic 
hoists, most of them having a 50-ft. lift, and 
being capable of shipping 400 tonsanhour. There 
are also numerous cranes for cargo work. The 
description of the coal-shipping appliances is, how- 
ever, very fully dealt with in Mr. John Macaulay’s 
paper on the shipping of coal at Newport, which 
we shall publish in an early issue. There are in 
connection with the docks suitable warehouses 
and accommodation for dealing with goods. There 
is a large timber float, and the company own 
a dry dock 523 ft. long by 24 ft. wide. This is 
directly connected with the large North Dock by an 
entrance 50 ft. wide, and has a depth of water on 
the sill of 20 ft. 

The transporter bridge at Newport is a fine 
structure, and attracted considerable attention. 
The borough of Newport is situated on both sides 
of the River Usk, the latter being spanned by a 
stone bridge, built in 1800, and widened in 1866 
by the construction of cantilever footpaths on 
both sides. This bridge is some distance up the 
river above the docks, and the increased traffic 
at the lower part of the river, near the North and 
South Docks, has made some means of communi- 
cation lower down the river very desirable. It 
was decided, therefore, to erect a bridge across 
the river some little distance above the entrance 
to the North and South Docks; but as this 
would be below the Town Dock, it was decided 
that the structure should be of such a nature 
as not to interfere with the passage of ship- 
ping. Accordingly, in 1899, the Corporation de- 
cided to erect a transporter bridge, and this has 
since been done. The span of this structure be- 
tween centres of towers is 645 ft., and the span 
between the faces of piers is 592 ft., and the clear 
height to the underside of the stiffening girder 
from high-water mark of the ordinary spring tides 
is 177 ft. The height of the towers from the pier 
cap, or the level of the approach road, to the 
saddle is 2t1$ ft. The distance between the 
centres of anchorages is 1545 ft. Each pier 
consists of a masonry well mounted on a steel 
curb 20 ft. in diameter. Steel-wire cables 14 in. 
in circumference were built into each well ver- 
tically from the curb. The towers are of lattice 
steel construction. The suspension cables are 
16 in number, four being inside and four outside 
each of the stiffening trusses. Each cable is com- 
posed of 127 wires, giving a total section of 3.954 
square inches. The anchor cables are also 16 in 
number, the section of each being 4.273 square 
inches. The suspension and anchorage cables have 
an estimated weight of 196 tons, and the diagonal 
cables of 19 tons. The travelling frame, or truck, 
is built up of joist, channel, and angle sections, 
and is arranged to run under the bottom booms of 
the stiffening girders. It has 60 cast-steel wheels. 
From the frame is suspended the car, which is 33 ft. 
in length by 40 ft. in width, and is divided into a 
central roadway space and two footways. The 
frame and car are propelled by steel wire ropes, 
wound on a drum worked by electric motors. The 
maximum rate of travel is 10 ft. per second. The 
cost of the bridge was about 70,0001., and it was 
erected by Mr. A. Thorne, of Westminster. 


Garpen Party anv Concert. 


On the afternoon of Thursday, August 2nd, the 
members, accompanied by ladies, attended a garden 
poly at Cardiff Castle, on the invitation of the 

archioness of Bute. This was a very pleasant 
function, a large number of members and ladies 
being present. 

In the evening a Welsh concert was given in the 
Park Hall by the invitation of the Local Reception 
Committee. The band of the Grenadier Guards 
played, and an exceedingly fine male-voice choir 
from Rhymney sang. The men of this choir are 
engaged in the steel works at Rhymney, a large 
number of them being operatives. This also was a 
—_ successful gathering, and was followed by a 

ance. 


Excursions TO TINTERN AND ILFRACOMBE. 


The last day of the meeting was devoted entirely 
to pleasure excursions, one party going to Chepstow 
and Tintern by train and brakes, and another sec- 
tion of the members making a steamer journey to 
Ilfracombe. 

On the whole the weather was fine, although 
there was a stiff breeze blowing, and one or two 








showers. - The beautiful scenery between Chepstow 
and Tintern was visited and much appreciated by a 
large party of members. Finally, a most successful 
meeting was terminated by a féte in the Sophia 
Gardens, Cardiff, by the invitation of the Reception 
Committee, the music on this occasion being pro- 
vided by the Cardiff Harmonic Society and Male. 
Voice Choir, and by the Cyfarthfa Band, the 
grounds being beautifully illuminated. 

Of the reception which the Institution received 
at Cardiff it is impossible to speak too highly. 
The arrangements made for the comfort of the 
members were most admirably organised, and they 
were carried through with a success on which the 
local secretaries, Mr. T. Hurry Riches and Mr. 
David Roberts, are to be most warmly congratu- 
lated. The whole proceedings were, moreover, 
characterised by a cordiality which will long be 
remembered by all who took part in the meeting. 





ELECTRICALLY-OPERATED SLIPWAY 
HAULAGE. 

THERE has recently been completed at No. 2 giav- 
ing slip of the Port and Docks Board, Dublin, an in- 
teresting electrically-operated gear for hauling ships 
up the slipway. The slip in question was originally 
constructed as far back as 1833, under the patent of 
the late Mr. John Morton, at a cost of some 15,000/ , 
on behalf of the Corporation, for the preserving ard 
improving of the Port of Dublin (commonly known as 
the Ballast Board). 

The hauling-up machinery was worked by hand, 
and was designed to draw up vessels weighing about 
500 tons. Steam haulage was iatontesel about the 
year 1860, but the operation was still very slow, as it 
required from five to six hours to slip a vessel. With 
the revival of shipbuilding in the Port of Dublin a 
few years ago, it became apparent that the anti- 
quated slip machinery and carriage would have to be 
replaced by modern appliances, and acting under the 
advice of their engineer, the Dublin Port and Docks 
Board provided for this in their Scheduled Works in 
the ‘‘ Dublin Port and Docks Act, 1902.” The new 
appliances include a carriage constructed in the Port 
workshops; a non- fleeting heaving-up winch, by Messrs. 
Day, Summers, and Co., Limited; wire ropes, by 
Messrs. Bullivant and Co. ; and an electric motor, with 
the necessary controlling apparatus, by Messrs. Siemens 
Brothers and Co., Limited. The machinery is designed 
to draw up a vessel weighing 900 tons in 30 minutes. 

The slipway is shown in Fig. 1, page 180, and 
the hauling-up machinery in Figs. 2 to 5, page 181. 
A flexible steel-wire haweer is coiled on grooved drums, 
which are large enough to carry the whole length of 
the wire hawser without a second coil. Spur-wheels 
are bolted to the drums and worked by pinions, which 
can be put in or out of gear by means of clutches, and 
thus enable the small drum to work independently for 
hauling down the empty carriage. The small drum is 
worked by spur-gearing, driven by Heywood and 
Bridges’ patent friction clutch, and gives the same 
speed of winding as the main winding-drums. The 
electric motor is connected to the worm-shaft through 
enclosed single-reduction gearing, thus operating the 
worm-wheel keyed on to the pinion shaft, 

Before describing the electric equipment the follow- 
ing remarks as to the duty of the machinery should 
be stated :— 

The gradient of the slip is 1 in 16, and the weight 
of the carriage approximately 100 tons. As stated, 
the largest vessel required to be raised up the slip is 
900 tons, but the usual size does not exceed 500 tons. 
For the purpose of adjusting the ship on the carriage 
it was necessary for the hauling gear to be capable of 
dealing with one-tenth of the full load, and to haul 
this at one-tenth of the full-load speed, it being 
assumed that the maximum load of 900 tons was to 
be raised at the rate of 10 ft. per minute, when com- 
pletely out of the water ; lighter loads being raised at 
a somewhat higher speed. 

The motor selected was a Siemens 16 GA type, pro- 
vided with solid doors, which are, however, removed 
when working; consequently the motor is actually 
running as a protected motor. . The motor gives 100 
brake horse-power at 750 revolutions per minute when 
supplied with current at 500 volts off the supply mains, 
the gear ratio being 750: 180. The second motion 
shaft is provided with a half coupling for connecting on 
to the coupling on the worm-shaft. One of the special 
points about the equipment is the controller, which is 
shown in section and plan, Figs. 6 and 7, page 180. 
It is of the Siemens special 200 MC type, and is pro- 
vided with a number of resistances, which are placed 
in the armature circuit, and are of sufficient capacity 
to reduce the speed to one-tenth of the maximum when 
the motor is giving out one-tenth of its full-load torque. 
Interlocked with this controller is a reversing switch 
for running the motor in either direction. Before 
starting up, the field of the motor is placed straight 
across the main circuit, so that regulation is performed 
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by the insertion of a resistance in the armature cir- | 


TABLE I. 


























cuit. For light loads, however, a regulating resist- | 
ance is provided for placing in the field circuit, so | | | 
that light loads can be hauled up at a some- | MILLS I 1905. 
what higher speed than 10 ft. per minute. The | | } , Mills ud 
reversing-barrel of oe S loose on the shaft | Works Existing in | 1750. | 1900. | 1825. | 1850. | 1860. | 1865. 1870. 1875. 1885. | 1891. : = 1905. Sheets 
and separately actuat a handle interlocked with | . Tin- an 
the me se ace oof so that the current cannot | Plates. Black. Total. 
be reversed, except when the regulating-lever is on | : a ae eee, Se Oe ase bi Plates. 
the ‘‘ off” position. The high resistance end is designed | Giamorganshire .. ae a 8 | 12 | 15 | 10 | 27 | #8 | St | 277| 231 35 | 68 
for about unity-load factor for a quarter of an hour, | Monmouthshire .. 2 4; 6/ Wm / 1 | 12) 1 | 16 | | 86 11 38 12 60 
and the low resistance for quarter-load factor for half an | Carmarthenshire Ss; 8) eT 7 et eT et ae Se eee 97 8 105 

. . a ordshire - a 1 7 7 8 9 9 6 4 10 1 3 : 8 
hour. The reversing-barrel has a third position beyond | Worcestershire |. i 1 | 2 2 3 3 3 2 2 7| ¢ 8 8 
the lower position, which breaks the armature circuit | Gloucestershire .. ; 3 4/ 3 4] 4 4 4 5 3 17| 3 14 lu 
and short-circuits the armature through the regulating | Scotland... ss. sss | ve se | BB GG = 
resistance. This movement also is interlocked with a | | Sem ne oa i Os $4 ee mh § 1 1 : ; Shs 5 . . 
regulating-lever, so that the short-circuiting cannot | Breconshire Vises Fa ; F - 1 Sue 8 8 
be effected except when the regulating-lever is in the | — | —| —_|—|- Te ure ae oes —_—_———_— ——— 
“off” position. The reversirg-lever has three catch|  T*#ls.. a ceed adil ioc) Mall Moai Cheedll idle Meelll Well Picea Wt Ht aceclll Wen: 453 
positions—labelled as hoist,” “lower,” and “ brake.” | — — rare " : _ —-— -— 

t he owitehbeard consists of anenamelled slate, con- trade has been gradually por a | during the later | — Number 
aining : : : years, and in 1905 it is estimated the total output ‘ of Mills, 

One D.P. switch for 200 amperes, with D.P. asbestos | 5¢ tin and terne- plates, and black plates, value 1878 218 
tube fuses. E | 4,565,640/., and 1,378,060 ewt. in the form of black-plates, | 1880 369 
_ ——- row Pout gt for 400 amperes. | vale @64,807t.. on IL at HE. (og 1s), making seni 389 
ne voltmeter fo volts. a total of 8,477,080 cwt., value 5,220,537/. @ amount 25 
One pilot lamp bracket with two lamps, placed so as | paid directly in wages is estimated at 1,421,000/., and, 1905 453 


to illuminate the ammeter, and connected across the 
motor side of the main switch. 

One §.P. automatic cut-out for 200 amperes. 

The reverse-current ammeter shows the amount of 
current being used when hauling up the load, and 
also when dropping it down the slip; and the pilot 
lamps, which light up when the main switch is closed, 
are intended to prevent the shunt circuit of the motor 
being left permanently across the mains. The whole 
arrangement of the connections is shown by Fig. 8. 

The shunt-regulating switch and resistance is placed 
on the wall close to the controller, so as to be under 
the control of the driver. 








THE MANUFACTURE OF TIN-PLATES.* 


By R. Beaumont Tuomas, of Dennel Hill, near 

- hepstow. 

Tue manufacture of tin-plates in Great Britain was 
first started by —— Hanbury, at Pontypool, in the 
year 1720, and a large number of works were soon 
opened in Monmouthshire and the neightouring counties. 


Fig.] 


GENERAL SCHEME OF TIN PLATE WORKS HAVING ANY NUMBER OF MILLS UP TO EIGHT. 
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In 1849 the export of tin-plates was a leading feature, and 
the trade has more than doubled itself every ten years up 
to and including 1891. Until recentlyno accurate returns 
have been recorded as to the total output or the number 
of men employed in the trade, but it is estimated that in 
1891 the trade reached its maximum output, since which 
date it has been largely affected by hostile tariffs. 

It is estimated that in 1891 the total output of tin and 
terne-platesand black-plates in Great Britain was 13,260,000 
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|after deducting the value of tin, palm oi), iron ore, | 
| as well as some steel bars which are now imported, it will | 
| be seen that the amount accruing to the wealth of this | 
country through this trade was 3,660,000/. Thus the | 
total amount accruing to the wealth of Great Britain 
| in 1905 is reduced by one-third in fourteen years owing to 
| the higher price of tin, the importation of steel bars from 
| the hited States and Germany, which commenced in | 
| 1900, and the lessened quantity and value of the finished 
products and exports. 
| Of the total value of the tin-plates produced in 1905, 
7,892,000’.. it is estimated roughly that 3.268,000/. was | 
| spent on 769,000 tons of steel bars; 1,434,000/. on 10,000 
| tons of tin ; 282,000/. on coal ; 1,421,000/. on direct wages ; | 
| 174,0007. on wood boxes; 94,000’. on vitriol; and 56,0002. 
|on palm oil—these being the chief items of cost—while | 
| about 19,800 persons were directly employed in the trade. | 
| With the exception of the cost of tin, em oil, iron ore, | 
| and some bars imported, the whole of this 7,892,000/. was 
| spent on steel works, collieries, foundries, and other 
works in South Wales as the result of the tin-plate indus. | 
try, which thus largely added to the employment in the 
district, and proves that the trade is of the greatest im- 
portance. 
Notwithstanding all difficulties, South Wales continues 
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to hold the premier position as the cheapest district for 
roducing tin-plates of a satisfactory Sen but it will | 
be seen that, by the help of the McKinley and succeeding | 
tariffs, America is said to have produced as much as | 
14,000,000 cwt. of tin and terne-plates in 1905, thus having | 
a larger output than South Wales and becoming the largest 
maker of tin-plates in the world. If it were not for these 
and other tariffs, it might fairly be claimed for South | 
Wales that in 1905 it should have supplied America with | 
the whole of these 14,000,000 cwts , as well as Germany, 





cwt., valued at 10,608,000/., of which 8,967,580 cwt. were 
exported in the form of tin and terne-plates, of the value of 
7,166,655. The amount paid directly in wages in the tin- 
plate trade in 1891 is estimated at 1,906,000/., and, after de- 
ducting the value of the imports of tin, palm oil, and iron 
ore, it is probable that the manufacture of tin-plates here 
was the cause of 5,938,000/. accruing to the wealth of the 
Old Country in this one year. Between 1891 und 1905 the 


France, Italy, Spain, and Russia, with most of their | 
domestic requirements. The total output might then | 
have reached 28,000,C00 cwts., which would have made | 
the total value of the trade 17,150,000/., of which 
14,478,000/. would have been derived from exports. 

Some idea of the rate of growth of the tin-plate industry | 
will be gathered from the following statement, giving the 





total output and exports decreased materially, but the | number of tin-plate mills in existence in stated years:— | 
PPR I SRT LEAR ET ORD ST? EE Yy. Number 
_* Paper read before the Institution of Mechanical — of Mills, 
Engineers, at Cardiff, on August 1. The demandson our 1858 . an 
space have obliged us to omit some of the tables. 1868 171 


Table I. shows the past and present distribution of tin- 
plate works. 

Appendix I. gives, in chronological order, the dates 
of the principal features in the history of the tin-plate 

ade. For this, as well as for Table I., the author is 
largely indebted to Mr. P. W. Flower’s book.* 

The chief use to which tin-plates ave put to-day is that 
of casing petroleum, and it is estimated that out of the 
total exports of 7,099,020 cwts. in 1905, 2,300,000 owt. 
were used for this purpose. Other uses to which they 
are put are the manufacture of dairy utensils and the 
canning of food, such as beef in America, salmon in 
Canada and the United States, mutton and fruit in 
Australia, fruit in California, oysters and lobsters on the 
American Continent, sardines and peas and other veget- 
ables in France, Spain, Italy, and Portugal, pineapples 
in Mauritius and Singapore, milk in Switzerland, and 
many other articles. In addition, it is well. known that 
the introduction of stamping machinery has led to tin- 
plates being more largely used for an increasing variety 
of purposes, such as the packing of biscuits, cakes, 
tobacco, sweets, &c. Terne-plates are largely used in 
America for roofing purposes, ard in the Manchester 
district for packing dry goods, 

The wages paid for labour in the tin-plate trade are 


| generally good, and the rates now in force are as follow :— 


8. d. s. d, 
Rollerman.. 3 5 per dozen boxes = about 12 9perturnof 8 hrs, 
Doubler 3 


” ” ” ” ” 


| Furnaceman2 7 - os & s -& 9 pa o- 

Annealers..11 6 per 100 boxes = 128,to4 6 pi 12 hrs, 
per map. 

Shearer ..1 lperdozenboxes= ,, 12 8perturnof 8 hrs. 

} Opener (girl) 6 Sper 100 boxes = 2 - om 
Tinman ..0 3 per box = oe 8 © * e 
Greaseboy.. 0 1} pa ~ . 34 e > 
Sorter ows i = , 10 8 “ 


A box contains 112 sheets, 20 in. by 14 in., weighing 
180 1b., or their equivalent. 

Table [V. gives the principal dimensions and eub- 
stances of tin-plates. 

The successful manufacture of tin-plates depends not 
only upon the skill of the artizan, largely inherited, but 
also upon getting suitable raw materials. Originally 
forges were established where water-power was available, 
and the tin-plate works were tacked on to them. Now 
the tin-plate works have added Siemens steel works, 
from which they obtain a suitable steel bar. The manu- 
facture of the latter is not dealt with in this paper, which 
would otherwise be rendered too long. 

A good idea of the general arrangement of a modern 
tin-plate works is conveyed in the p!an, Fig. 1 (annexed), 
The steel bars are delivered on the “bar track” shown 
on the left, and from the following discription of the 


| various operations it will be seen that, as far as possible, 


the material progresses continuously throvgh the works 
without undue handling. } 
Rolling.—The operation of rolling begins with the pieces 


| into which the steel bars, as they are delivered into the 


works, arecut. These bars are of very mild steei, contain- 
ing 0.1 per cent. of carbon, of a width of 6 in. to 10 in., 
and from # in. to j in. thick. They are cut up into short 
lengths, of a convenient weight to handle, adapted to the 
size of the plate a —— of which it is propozed to 
roll. Fig. 27, page 188, shows the bars being cut up. 

The mill, as illustrated in Figs. 2 and 3, page 184, con- 
sists of two pairs of cast iron rolls chilled to a depth of 
about #in. all over the body, which is about 26 in. long 
and 19in. in diameter. When rolling, the speed is about 
40 revolutions per minute, but between the mill and the 
power-shaft a reducing gear is introduced, as shown, by 
means of which a slow speed for dressing tbe rolls at the 
week-ends is obtained. Four men work the mill—one 
before and one behind the rolls, one at the furnace (Figs. 4 
and 5, page 184, and Fig. 28, page 188, and one at the 
doubler’s shears, shown driven from the mill on the left 
(Fig. 3, page 184). The material is heated five times and 
rolled in five stages. ‘ 

First Heating.—The pieces are piled in the roughing- 
furnace (Figs. 4 and 5), and are then withdrawn in pairs and 





* “The Origin and Progress of the Manufacture of 
Lo * gual published by Messrs. Ballantyne, Hanson, 
an ) 
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passed through the roughing-rolls (Fig. 29, page 188). The | roughing or the finishing rolls. In the example taken the ledges which came together on first doubling are trimmed 
long edge of the piece is presented to the nip of the ro piece would become successively 11 and 14 B.G. (0.1113 in. 


the two pieces are passed through alternately, one being | 
returned over the rolls as the other goes through, until 
they have each had four or five passes, and are stretched 





off +e by means of the shear-knife @ in Fig. 3 and 

so that the stretch is in the direction of its width, and | and 0.0785 in.). It is then doubled upon itself in the Fig. 1, page 188, and the pieces returned to the nishing 
urnace. 

—_— Fourth Heating.—The same operation is again repeated, 

Fig 4. Tin-PLATE€ mitt FURNACE the twice-doubled - is stretched and doubled (oscom. 

Feet ing thus, finally, o eight layers thick) ; the open ends are 


out into thin slabs. A piece of bar originally 8 in. wide 
by § in. thick would thus be redu successively to 
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a Fig.8. PICKLING MACHINE 








trimmed in the shear, and the pieces returned for the 
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manner illustrated in Fig. 31, | final heating. In the example taken the twice-doubled 
page 188. The doubled edge | piece would be reduced in the first pass to 12 B.G. 
is placed under the squeezer, | (0.0991 in.), and in the second to 14 B.G. (0.0785 in.) 
of the doubler’s shears (b in | before redoubling. he 

— Fig. 3, and Figs. 30 and Fifth Heating.—The pieces, now consistin each of 
31, page 188), to flatten it | eight layers, are finished off to length in the rolls, and are 
down, and the piece is piled, | piled on the side of the mills away from the furnaces. In 





~ Biogen « 80 


Nos. 1, 3, 5, and finally 8 B.G. (or 0.3532 in. 


.2804 in., singly, stretched in the finishing-rolls, and again doubled, | The object 


furnace, for reheating. pieces would be 13 B.G. (0.0882 in.), and the thickness 
Third Heating.—The once- | of the individual sheets 0.315 millimetre (0.0123 in.). 


doubled pi withd Table IV., 187. IC. 20in. by 14 in. 
in Sool age ted | of doubling is to poennrve a + ficient thick- 


| this time in the finishing | the example taken the total thickness of these finished 


0. 
0.225 in., and 0.1570in. respectively). The slabs are again so that they each now consist of four layers. In the ex- | ness of plate, say, 12 B.G. at least, so that the rolls may 
iled in the furnace from which they were taken for re- nae taken, the once-doubled piece would be reduced in | bite reduce iece to the required thinness. 
ting. t rst - 
_ Second Heating.—Each slab is withdrawn from the fur- to 14 B.G. (0.0785 in.) before re-doubling. At this | differs in detail from the common South Wales practice. 
hace singly, and passed, say, twice through either the after the squeezer has flattened the doubled edge down, the | In this type of mill, commonly called matching or sheet- 


to 12 B.G. (0.0991 in.), and in the second pass| Figs. 6 and 7 illustrate a mill in which the method 
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mill practice, there is usually only one pair of rolls (about | 
30 in. and upward long by 24 i. at most in diameter 
in the body) for roughing and finishing, which are larger | 
in diameter and longer in the body than in the usual | 
South Wales practice. Here the pieces, on first heating, 
are withdrawn from the furnace in pairs and rolled | 


Fig.12. 


once again, the finished piece, as before, consisting of 
eight layers. In this practice the finished pieces are 
made longer and wider. To roll plates 20 in. by 14 in. by 
the first method, the original piece of bar would be 20 in. 
long, and the finished piece of eight layers would be 20 in. 
by 42 in. This cuts into three sections, each of 20 in. by 





“PLAN OF TANDEM 





— for agitating them in the acid to remove the scal 
| an 

| motion of the machine is controlled by the piston-valve @ 
| (see Fig. 8). 


in the water for removing the acid. The verti 

‘ From the position shown in Fig. 8 the 
machine rises to the full stroke of the piston, and the 
radial arms are pulled round one-third of a revolution by 


Fig.15. PLAN OF TINHOUSE DRIVE AT ONE OF THE WORKS OF THE AUTHOR'S FIRM 
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14 in. By the second 
= method the bar would be 
-}+— 28 in. long, and the 


finished piece of eight 
layers would be 28 in. by 
60 in. This cuts up into 
six sections, each 20in. by 
14in. The quality of the 
work is not so good for 
making tin-plates owing 
to the poorer surface, but 
the output of the mill is 
about doubled. 

Shearing. — The opera- 
tion of cutting these 
pieces, as they come from 
























































the mill, into sections of 
the size of the desired 











plate is shown in Fig. 32, 

















page 188. Each section 
is then of the size re- 








uired, and eight sheets 
thick. These are torn 








a by d, an iron 
cleaver being used for such 











as stick together, which 








(ssso.n) Firing Pit 


alternately, one through, one over, as above described ; 
but after each piece has had three passes thus, the man 
behind places one piece upon the other, and returns them 
together ; the roller-man, slacking back the screws a little, 
then passes them through the ~ % ther, and they are 
returned to the furnace as one piece of two layers. i 


is 
piece doubled becomes four layers, and it is only doubled , 


img ig is also shown in 
ig. 33, page 188. 
Pickling.—The plates are then treated with warm dilute 
sulphuric acid for the removal of the black oxide scale 
which forms on the surface in the rolling. A machine 
for this purpose is illustrated in hy 8 and 9, and 
Fig. 34, page 188. It consists essentially of two tanks— 


one containing the acid and the other running water— 
with an arrangement for handling racks full of plates, 








The rack or 


hand. The machine is then lowered again. t 
cradle presented to the machine by the turntable is thus 
transferred (full of plates to be treated) to the acid tank ; 
the cradle in the acid tank is transferred to the water 
tank, and the cradle in the water tank is deposited on the 
turntable, full of plates treated and washed. The machine 


can only be held in its lowered position by depressing 
the weighted hand-lever b (Fig. 9), and the pickler holds 
this down until the cradle of washed plates has been un- 
hooked. He then releases the lever 6, and the spring c 
(Fig. 8), which has been Ge pe ae ap by his pressure on 
the lever, recovers itself, and admits steam to the cylinder 
by depressing the piston valve. As the steam thus 
admitted raises the piston, the _—— of the radial arm 
is removed from the end of the valve-rod d (Fig. 8), 
and the hand-lever } is then free to fall by virtue of its 
weight, vaning the valve and opening the exhaust. The 
machine then falls, the radial arm striking d again, and 
the reciprocating motion is thus continued, agitating the 
plates in the liquids. Meanwhile the turn-table in front 
of the machine is revolved one-third of a revolution by 
hand, bringing a cradie which has been filled with plates 


—_ for pickling under the machine, transferring a 
cradle which bas just been emptied to the point where it 
will be refilled, and transf the le which has 


just come from the machine to the point where it will be 
emptied. This machine pickles as many as 1700 to 2000 
boxes of 112 sheet«, 20 in. by 14 in., in the day, with a 
minimum of labour and apes. This machine is the 
invention of Mersrs. Thomas and Lewis. _ 
Annealing.—From the ‘‘black” pickling the plates 
pass to the “‘ black” annealing, where they are ced at 
a high temperature to soften the steel “on preparing it 
for the cold rolls), and to remove all traces of water- 
stains. The method employed is to pile the plates on 
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cast-steel or wrought-iron stands, over which a cover is/19, and a, Fig. 7 A layer of liquid flux (chloride 
. These are run into the | of zinc) floats on t 


then inverted and sand-sealed I 
furnace on a forked carriage, as shown in Fig. 35, page 188, 
where they remain for ten or twelve hours, This furnace 
is illustrated in Figs. 10 and 11. 

Cold Rolling.—The plates, thus cleaned and annealed, 
are then passed, cold, through a series of chilled rolls 
under great pressure, to give them a surface. This plant 
is illustrated in Fig. 12 (page 185). These rolls, 26 in. long 
by 19 in. in diameter in the body. are in all respects like 
the mill rolls, except that the chill is 4 in. deeper. The 
housings are somewhat lighter than the mill housings, 
and are each fitted with two pressure-screws. The speed 
is about 50 revolutions per minute, and the reducing-gear 
for turning is similar to that on the mills. At each pair 
of rolls obig sits on a stool with a pack of plates resting 
on his knees and on a guide between the housings, as 
illustrated in Fig. 36, page 188. He thus deals the plates 
one by one, in rapid succession, through the rolls, using 
his hand and thumb to separate or feed the plates singly. 
Behind, the plates are picked up by another boy and 
carried back to the next line of rolls, where they are 
dealt through in the same way and carried back to the 
last line of rolls. Each plate thus gets three passes, one 
in each line of rolls. In some American works the plates 
are carried from one line of rolls to another by mechanical 
means, 

White Annealing.—The cold rolling causes the soft 
annealed plates to become hard and rigid, and they 
require a annealed again to enable them to recover 
from the imposed strains, and to assume the pliability 
required in tin-plates. This is ‘‘white” annealing, and 
the method is the same as in the ‘* black,” except that 
the heat used is not so great, and the time given is only 
about seven hours. 

White Pickling.—The plates are then finally pickled to 
clean the surfaces for the coating of tin. Figs, 13 and 14 
are given to illustrate a ‘‘ white” pickling machine, 
but this machine, or the other already described, may 
be used for either ‘‘ black” or ‘‘white” pickling. This 
machine differa from the other, in that the steam acts on 
the top side of the piston, depressing it to raise the 
cradles. The reciprocating motion is obtained by means 
of the same pattern of piston- valve as in the other case, the 
valve motion being obtained from astriker, shown cottered 
on the piston-rod, which engages with a tappet a, shown in 
dotted lines. The spring ) forces the tappet to its extreme 
position either way from mid position. When the tappet 
is held in mid-position by hand, the striker can pass clear, 
and the valve can be manipulated by hand to remove the 
cradles. The cradles, as shown, are hung on chains, 
which pass over three pulleys and anchor to the striker 
on the piston-rod. These pulleys are carried on a frame 
which runs on six wheels, so that the cradles may be 


this and are panes through the metal along the guides 





revolved, In this case there is no turn-table for handling 


Fig. 202 1@ ROLL OUSTING MACHINE. 





e surface of the metal in compart- 
ment a, Fig. 16. The plates are fed down through 


shown on the plan, by means of the hand-fork e¢, 
until they are taken by the rolls. There are three sets of 


Fig. 73. 

















for pushing the greasy plate through a mixture of the ab- 
sorbent nature of meal or flour—such as ‘‘shudes,” a by- 
roduct of grain mills, or ‘“‘ pink meal,” a powdered stone. 
he absorbent bed is shown at d, Fig. 18. The plate a 
is dropped on the tipping platform b, and as the snugs, 
projecting from the revolving carrier-wheels, come round 
to this point, the projecting pin engages with the trigger, 
e, and tips the plate into the trough. It is lowered on the 
pes snugs, and left by them to be picked up by the 
oose fingers or carriers swung on the following row of 
snu By these it is pushed through the absorbent bed, 
as shown, a, a, a being the plates in their progress through 
the machine. Emerging from the first semi-circular 
trough, each plate meets a bent defiecter, which turns it 
over, as shown, so that the side which was underneath in 
the first trough is uppermost in the second. 
The plates as they leave the machine are devoid of 
es but are covered with a slight layer of dust. 
‘o remove this the machine shown in Figs. 20 to 22 is 
used. It consists of a series of pairs of woodert rolls, 
mounted on iron spindles, and covered with sheep-skin. 
Alternate pairs are run at a slower speed, and act as 
carriers and holders, the intermediate pairs running 
against the plate at a higher speed, but in the same direc- 
tion, to brush the surface. This operation is illustrated 
in Fig. 38, e 188. 
Sorting and Packing.—The finished plates are, lastly, 
carried to the assorting-room (Fig. 39, page 188), where 
they are turned over singly and carefully examined for 
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defects, the defective plates being rejected and sold at 
| inferior prices. The plates are then first counted, then 
| weighed, and packed in birch, elm, or other hard-wood 
| boxes, which are nailed down, and the plates are then 
| ready for shipment by rail or otherwise. 

Bessemer Tin-Plate Mill,—Figs. 23 and 24 illustrate a 
tin-plate mill, patented by Henry and Alfred George Bes- 
| semer (No. 1368, of 1879), and represents an attempt to roll 
| the steel bar to the finished plate in one passage through 
| therolls. The bars are supposed to be of the same width 
as the finished plate, and cut into lengths of 3 ft. to 6 ft., 
the ends being bevelled in the operation of shearing to 
facilitate entrance between the rolls. These pieces were 
to be pickled in acid, or ground on the surface, and also 
cold-rolled before milling, and were to be heated in sealed 
retorts, with lime between the surfaces (to prevent fusion), 
| and alittle coal (to burn up the enclosed oxygen). Assum- 
| ing that the space between the rolls was ,,in., aslab or bar 
4 in. thick would produce 150 ft. of black-plate from a 6-ft. 
length in one operation ; and if the main rolls were 30 in. 
in diameter, pe near 20 revolutions would complete the 
operation. This, at a speed of 40 revolutions per minute, 
would occupy 30 seconds. At the entrance side are a 
small pair of feeder rolls, and, as the rolled strip emerges, 
the revolving shear shown is supposed to cut the plates 
to size, the cut pieces falling into a tank, dotted in, filled 
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the cradles when out of the machine, and they are wheeled | guides in the width of the pot, as shown, and a plate is fed 


to and from the machine on hund-trolleys. 


Tinning.—From the “white” pickling the plates are | 


aot allowed to dry before they go into the tin pot. On the 
right of Figs. 37 and 33, page 188, the tank of water may be 
seen, in which the plates are stored. Figs. 16 and 17 
illustrate the tinning-pot and machine in use in all the 
works of the author's firm. The tin pot is made in two 
ections. In the first of these the surface of the molten 
tin is divided into three compartments, a, 6, and c, by the 
insertion of the two thin partitions shown. The second 
is surmounted by the grease-pot, filled with palm oil. 
Two men work the pot, one feeding the plates into 
the metal, and the other receiving them with a pair 
of tongs as they emerge from the -pot, and trans- 


ferring them to the cleaning-machine (see Fig, 18 and | 


| along each pair in succession. As the plates emerge from 
the first section of the pot they meet the outside guides, 
and are bent into the second pair of rolls, finding their 
way thus through the second section of the pot and up 
through the palm oil, emerging again ata. In their pas- 
sage poate the tin the plates take a heavy coating, the 
surplus of which is removed by the pressure of the rolls 
in the grease-pot, the primary object of the hot palm oil 
being to keep the tin-coating fluid while this is being done. 
Less pressure is put on the springs forcing the finishing 
rolls together, and a quicker speed is given to the rolls if 
a heavier coating of tin is required, and vice versd. 
Cleaning.—The tinned plates, as they leave the palm 
oi], have a greasy coating, which is removed in the clean- 
ing-machine shown jn Figs, 18 and 19, This is a device 
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with water, oil, or dilute acid. As an alternative, the 
emerging strip could be wound round a drum, or it could 
be passed through another pair of rolls, placed tandem, 
for further reduction. The author is not aware of any 
attempt that has been made to put this idea into practice, 
and, certainly, in this form it would be impracticable ; 
but if the mechanical difficulties in the way of reducing 
the number of heats given to the piece, in the operation 
of rolling, could be overcome, there appears to be a great 
many advantages likely to accrue to the quality of the 
plates so made. 

Electric Power.—Figs. 25 and 26 illustrate a tin-plate 
mill recently put down by the Redbrook Tin-Plate Com- 
pany, Tynewydd Works. The motor is by Messrs. 
Siemens Brothers, a Class V, three-phase induction motor, 
which takes current from the South Wales Electrical 
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TaBLE II.—Annual Exports of Tin and Terne-Plates 
from Great Britain. The Average Selling Price of 
Tin-Plates, and the Average Market Price of Tin. 


: : Average Average 
alue of Tin Selling Price Market Price 


ond Sere of Tin-Plates|of Tin per Ton 


Quantity of y 
Tin and 


Terne- 





Year. 
Plates Ex- P —S per Box, in London 
ported. = |.0.b. Swansea) Warehouse. 
Thousands £ s. d. £ed 
Owts. 
1889 8613 6,030,005 13 3 93 O11 
1890 £436 6,361,477 14 4 9% 40 
1891 8968 7,166,655 1t 4 9 40 
1892 7909 5,330,916 11 ll 93 9 6 
18¥3 7583 4,991,300 1L 24 8418 8 
1894 7079 4,338,786 9 10} 6817 8 
1895 7322 | 4,239,193 9 4} 63 12 0 
1896 5339 3,036,015 9 A} 5917 9 
1-97 F425 3 038,569 9 & 6114 4 
1898 5019 2,744,077 9 9 | 7170 
1899 5127 3,168,614 13 1 123 6 6 
1900 5458 3,976,796 14 43 133 16 @ 
1901 5426 3,704,088 13 14 } 18 98 
1902 6244 4,337,688 12 9 | 12015 4 
1903 3,958,643 1l 6} 127 6 6 
1904 7193 4,595,568 11 5} 12619 9 
1905 7099 4,565,640 lll 13 °7 «*7 


TaBLE III.—Annual Exports of Black-Plate from Great 





Britain. 
Year Quantities. Values. 
Thousands of Cwts. £ 

1895 687 338,346 
1896 968 477,999 
1897 1172 569,899 
1898 1166 541,886 
1899 1716 $29,715 
1900 1326 711,729 
1901 1028 534,918 
1902 1147 699,712 
1903 1305 651,296 
1904 1251 601,879 
1905 1378 654,897 


Notg.—Prior to 1895 iron black-plates were included with 
hoops, sheets, and boiler and armour-plates, and steel black- 
plates with steel unwrought, in the Board of Trade Returns. 
TaBLE 1V.—A List of the Principal Denominations and 

Sizes of Tin-Plates, with their Equivalent Thicknesses in 

Millimetres. 





Strength or Sheets Weight | Thicknesses of 




















Gauge. Size per Box. per Box. Sheets. 
in. Ib. millimetre in. 
IC. 14 x 10 225 108 0.313 0.0123 
IX. 14 x 10 225 136 0.395 0.0155 
IXX. 14 x 10 225 156 0 453 0.0179 
IXXX 14 x 10 225 176 0.511 0.0201 
19. 20 x 14 112 108 0.315 0.0123 
ICL. 20 x 14 112 100 9.292 0.0114 
ICL, 20 x 14 112 95 0 277 0.0109 
ICL. 20 x 14 112 90 0.262 0.0103 
IOL. 20 x 4 112 85 0.248 0.0097 
ICL. 20 x 14 112 80 0 233 0.0091 
IX. 20x 14/| 112 136 0.396 0.0155 
IXX 20 x 14 112 156 0.455 0.0179 
IXXX 20 x 14 112 176 0.513 0.0201 
IXXXX, 20 x 14 112 196 | 0.571 | 06,0223 
IC. 28 x 20 112 216 0.315 0.0124 
IX. 23 x 20 112 272 | 0.396 | 0.0156 
Ic, 28 x 20 56 108 0.315 0.0123 
IX. 28 x 20 56 136 0.396 0.0155 
IC, 20 x 10 225 154 0.313 0.0123 
IX, 20 x 10 225 194 0.394 0.0155 
Ic. 14 x 304 124 110 0.309 0.0122 
Ic. 14 x 19 120 110 0.311 0.0122 
IC, 30 x 21 112 243 0.316 0.0124 
CL. 30 x 21 112 224 0.290 0.0114 
CLL. 30 x 21 112 190 0.246 0.0097 
CLLL. 80 x 21 112 176 0.228 0.0090 
CLULL. 30 x 21 112 160 0.207 0 0081 
DC. 17 x 124 100 o4 0.404 0.0160 
DX. 17 x 124 100 122 | 0.525 0 0206 
DXX. 17 x 124 100 143 «CO 0.615 0.0242 
DXXX, 17 x iat 100 164 } 0.706 0.0278 
DXXXX, 17 x 12 100 185 0.796 0 0313 
TABLE V.—Statistics for Great Britain. 
(Drawn up by the Author.) 
\z3 3 3 Sid £8 
2s Z = =-22 
i - 2 ” = = 5 o* a 
ios > c Sow + Bot 
|™ ~ B oo 2 a= o 
Is8| © Qae E Nee 
‘oo ee, Ze Cy =e 
eps] 2 os 23a & fee 
Ses] 8 RE ome Pe it 
fra] 8 ae &ts. 4 | &ya 
ze < > <5c2 s | “Ge 
ic Zs a 3 - By Bw | Beg 
yea) & Be ofese 6sE | BEst 
(soe) 2. $6 @4.8 SS | $455 
s/ZS&| Sd Bs Emos ©f | wees 
s ise $2 es sees aH BERx 
= lg g ge Beem sa geese 
oi £ £ £ £ £ 
1851} 5,200 184,000 | 1,726,000, 1,524,000 1,020,236 .000 
1861) 5,700) 226,000} 1,573,000! 1,292,000 907,947 746,000 
1871) 9,200) 462,000 | 3,632,000/ 2,694,000 | 2,900,625 | 2,152,000 
1881 15,500} 798,000| 4,810,000) 3,690,000 4,163,132 | 3,194,000 
1591| 25,000) 1,906,000 | 10,608,000) 8,789,000 7,166,635 | 5,938,000 
1901) 16,500} 1,077,000 6,223,000) 4,592,000 3,704,088 | 3,123,000 
, | 534 918") 
1905) 19,80} 1,421,000 7,892,000) 5,£95,C00 | 4,585,640 | 3,660,000 








Pe: Black plate. Prior to 1905 black plate was not separately 
stated, but included in total of hoops, sheets, and boiler and 
armour-plates, 








Power Distribution Company’s system at 2200 volts 
pressure, and a frequency of 25 cycles. It is rated at 
100 B.H.-P., and has a synchronous — of 250 revolu- 
tions per minute. The load in tin-plate rolling is very 
varighte, Messrs. Siemens Brothers estimate that, in 
this case, the maximum load reaches 2? times the normal— 
that is, when the piece passes into the rolls. At this 
overload, they state, the motor shows no tendency to fall 
out of step or to overheat. . 

The Redbrook Company have also put in a cold roll 
drive on the same lines. Five pairs of cold rolls are driven 
through rope gearing, the motor being of the same type 
and speed, but.rated at 125 B.H.-P. This is stated to 
giving every satisfaction. 2 

Switch-board readings for these two motors give the 
following results :—In the case of the mill, on the first and 
last heat the maximum reading is 180 horse-power, and 
on the second, third, and fourth heats the maximum 
reading gives 120 horse-power to 150 horse-power ; in the 
case of the cold rolls, starting up in the morning, the 
maximum reading gives 240 horse-power, and the normal 
reading for the five pairs of cold rolls after starting up 
gives 90 horse-power. 

A still more extensive electrical drive for cold rolls has 
been put in by Messrs. Lewis, of Gorseinon. ; 

For illuminating, electric light is in general use in the 
tin-plate works in South Wales, The Melingriffith Tin- 
Plate Company, and some others, use electric power to 
drive the tin-house, fitting-shop, and other light work, 
and probably for this purpose it will come into general use 
in the future, 

General Driving.—With the exception of about half-a- 
dozen works driven by water-power, either wheels or 
turbines, the rest are all driven by steam-engines. Nearly 
all are high-pressure—say, 100 1b. to 200 Ib. steam pressure, 
working compound condensing. There is a triple-expan- 
sion condensing engine at Lydney, and there are stilla 
— few simple low-pressure condensing engines, at about 
701b. steam pressure. All have Green’s economisers, or 


similar ones, attached to their boilers. In nearly all the} British 


mills put up, or re-modelled,' during the past thirty years 
the steam-engines drive the mills direct off the main 
shaft ; but of late there is a tendency to drive off the 
second motion, thus effecting some economy in con- 
sumption. Wire ropes and pulleys or toothed wheels are 
adopted to effect the latter. 

So far gas-engines are not used atall, but it may be that 
in the future, when cheap coal-gas is available, they will 
be installed with electric motors, making a)] the power 

uired in tin-plate works. 

The author wishes to record his indebtedness to Mr. J. 
J. Stevenson, of Llanelly, for his assistance in the pre- 
paration of the engineering details contained in the 


Paper. 





ApPpENDIX I. 


Cornish tin was exported from Cornwall to 
Syria. 


Tin-coated iron vessels existed. 

Prior to this year the manufacture of tin- 
lates is known to have been established in 
ohemia. 

Saxony established tin-plate making, iron being 
hammered out into sheets, and pickled in 
barley water. 

Unsuccessful attempts made to introduce tin- 
piate making into France under the re- 
nowned minister, Jean Colbert. 

England was exclusively supplied with German 
tin-plates, and Yarranton visited Dresden, 
examined the process of manufacture there, 
and immediately made successful experi- 
ments in the manufacture of tin-plates in 
England, but was eventually stopped by a 
patent given to a Court favourite in 1691. 

The manufacture of tin-plates was once more 
started at Ponsypet, under the manage- 
ment of Major John Hanbury, and, proving 
a success, other works quickly, followed at 
Caerleon, Kidwelly, elingriffith, Lyd- 
brook, &c. 

Sheet-iron rolling was substituted for hammer- 
ing down the iron into thin plates or sheets. 

The employment was introduced of a grease- 
pot to warm and prepare the irun for 
receiving a coating of tin. 

The price of a box of tin-plates, 300 sheets, 
12 in. by 9 in., weighing 140 lb., at Prague, 
was 60 francs, ray 50s., whereas in 1906 such 
a box would cost 15s. 3d. 

Pit-coal was substituted for charcoal in the 
manufacture of iron. 

bi cw. was apres as a substitute for 

rley meal for pickling purposes. 

Mr. Watkin George, of Testeseat introduced 
the dandy fire as a preliminary process for 
the refinery, and the brick hollow fire as a 
substitute for balling. 

Mr. Thomas Morgan introduced cast-iron 
annealing pots as a substitute for annealing 
in an open furnace. 

The black pickling by vitriol as a substitute 
for scaling was introduced about this date, 
and John Camm su uently introduced 
steam into the vitriol bath at A dney. 

Patent rolling, so called, of ns tes as they 
leave the tin-pot was introduced by Mr. 
Edmund Morewood and Mr. John Saunders. 

Pickling-machines were generally introduced 
as @ substitute for hand-labour, 


1620-1625. 


1650-1680. 


1665. 


1720. 


1728. 
1745. 


1760. 


770. 


1806. 


1807. 


1829. 


1849. 


1866. 


1874. 











1875. Siemens soft steel was introduced as a substi- 
tute for cha: iron. 

1880. Bessemer steel was adopted as an equivalent 
for puddled bar iron. 

1883. The introduction of basic steel blooms from 
Middlesbrough in competition with Besse- 
mer bars, ¢ 

1886. The last charcoal iron made at Lydney. 

1890, . Patent tin-pots, dispensing with the wash- 
man, was introduced. 

1892. Cleaning-machines introduced generally. 

1900. German and American tin-plate and sheet-bars 
imported in large quantities. 2 

1904. America an to dump tin-plates in neutral 
markets of the world. 

1905. Electric driving for tin-house, and cold rolls 
introduced. Installations at Tynewydd, 
Melingriffith, Gorseinon, 

The first electric-driven oF ae mill in the 
world started at Tynewydd. 
Lioyp’s Return or Sxrpwrecks.—The return of 


wrecks just issued deals with the quarter ending Decem- 
ber, a it is satisfactory to note that the total loss is 
below the average, including, as it does, 200 vessels of an 
aggregate tonnage of 162,004-tons. Of this total, 100,688 
tons are due to 74 steamers, while 126 sailing vessels, 
most of small size, totalling 61,316.tons, make up the 
remainder of the te. Wrecks account for slightly 
more than one half of the total, the other most fruitful 
source being vessels ‘‘ missing.” The number under this 
head is rather more than —22 of 22,213 tons. There 
were abandoned at sea 24 vessels of 17,096 tons. In both 
these cases the inference is unfortunately that the vessels 
were no* sufficiently well found. Fires were responsible 
for the loss of 5 vessels, 18 were sunk through collision, 
and 22 foundered. It is very gratifying to note that, 
notwithstanding the immense fleet and the variety of the 

riti 2 e loss rate continues so low, being 0.32 
per cent. of the tonnage owned. Some of the smaller 
fleets have a less tonnage, notably Holland, where the 
percentage is 0.25 tons a! 100 tons owned, and Germany, 
with 0.19 per cent. The other countries range up to 
1.49 per cent., Norway’s rate, while the neighbouring 
State of Sweden is put at 1.47 per cent.; Japan, 1.03 per 
cent.; Spain, 0.86 per cent,; Russia, 0.77 per cent. ; and 
Italy, 0.73 per cent. 





A Srpe-Suip-Prevention Devick ror Moror Verui- 
cLEs.—There is no doubt that one of the most serious 
dangers of motor vehicles is their tendency to side-slip, 
or to suddenly swing round or travel sideways when run- 
ning on greasy roads. The primary cause of this behaviour 
is, of course, the state of the road, and until horse traffic 
is abolished in cities, there will always be times when 
asphalte, wood, granite, and even macadam roads are 
particularly perilous to rubber-tyred traffic. The measures 
generally taken to prevent side-slip consist in fastening 
armoured bands or chains round the tyre, the meiallic 
projections on which will guage the slime and bite upon 
the hard road surface. uch may also be effected by 
careful driving, but the frequency of side-slip, even when 
every precaution is taken, shows how difficult it is to pre- 
vent under all conditions. On Friday last a demonstration 
was given of the prevention of side-slip, in the yard of the 
Motor Academy, Boundary-road, Notting Hill, W., by 
Mr. Thomas Allen, of 39, Victoria-street, 8.W. An 
asphalted surface was thickly covered with oily slime, and 
the brakes suddenly ee to a car, when travelling 
through the’ grease. ormally a most alarming side- 
slip took place, the car swinging round and sliding 
away in an unforeseen direction. With the Allen 
device, however, although the wheels were locked, 
the sense of direction was not lost, and the car 
slid onwards without any Re ary oy change of course, 
until its motion was arres at the edge of the grease. 
This effect was obtained by the combination of two 
se te inventions of Mr. Allen. It has been generally 
believed by those who have studied side-slip that the 
danger would be reduced by having the brakes to act on 
the front wheels, but the idea has hitherto been regarded 
as impracticable. Mr. Allen, however, has devised a 
band-brake acting on the front wheels, and yet not affect- 
ing the steering in any way, whether the e ison or 
off. The construction also makes it certain that both 
wheels are braked evenly.” The idea is ingenious and 
workmanlike, and provides an additional brake for the 
car apart from the special merits claimed for it. The 
other device is to prevent the swinging round of the back 
part of the car relatively to the front—one of the com- 
monest and most dangerous. features of a side-slip. This 
danger occurs in running at the side of a slippery road 
too greatly crowned, or in going over wet tram-rails at an 
acute angle. If the steering mechanism of & car were ab- 
solutely irreversible, the phenomenon could not occur, but 
even so-called irreversible steering- gear does not in practice 
even approach the character claimed for it.. Mr. Allen 
procures an instantaneous irreversibility by providing a 
fixed flat ring immediately beneath the steering-wheel, 
sothat the involuntary grip of the wheel, which the driver 
gives as soon as he feels a skid, locks the steering gear 
absolutely, and if the car wants to slide, it has to go 
bodily, for the rear cannot swing round relatively to the 
front. The result is that the skid is at once checked, if 
either pair of wheels is off the greasy patch, and in any 
case the full forward momentum of the car is available to 

revent a bodily deviation. The London Road -Car 

teh has tested Mr.-Allen’s apparatus on a heavy 
motor-bus, and their engineer repurts most favourably 
on its effectiveness in preventing side-slip on greasy 
— It certainly did what was claimed for it at the 
trials. 
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THE MANUFACTURE OF TIN-PLATES. 


(For Description, see Page 183.) 





Fig. 27. Curtine Bars. 





Fie. 30. Rote. 





Fie. 34. Pickiine. 





Fic. 37. Tinnsne. 


Tue Desien or Biast- Furnace Gas- ENGINES IN 
Beteium: Erratum.— Professor Hubert asks us to make 
the following corrections to his paper, read before the 
Iron and Steel Institute, July 24, 1906, which we repro- 
duced on page 129 ante: first column, page 130, 29th line 
from top and 11th line from bottom, read ‘* compression ” 
instead of ‘‘ pressure ;” first column, page 131, 55th line 
from top, read ‘‘. . . if, as a result,.. . leaving open 
the mixture valve, this hinders the compression ;” 
same column, 2ist line from bottom, read ‘1.300 milli- 
metres by 1.400 millimetres by 80 revolutions.” In 
Table IT., e 131, 9th column of Table, opposite 
Nos. 2, 3, cal 5, read respectively 32657, 3106.8, and 
2363.2. 


SrocxTon.—New steel casting works at Stockton, the 
construction of which was commenced in March, have 
just commenced operations, They are owned by the 





Fie. 31. Dovurttnea. 


Fie, 35. ANNEALING. 


Fie. 38. Dustine. 


Stockton Steel Foundry Company, Limited, and are 
situated in the —- district, having Messrs. Main- 
waring’s foundry on the south, Messrs. Riley Brothers’ 
boiler works on the east, and the Moor Iron and Steel 
Works on the north. They stand upon an area of about 
4 acres, in the centre of which are the workshops, mea- 
suring 200 ft. by 64 ft., with accommodation for about 
200 workmen. The works are laid out with the most 
modern plant for steel casting, and they are equal to an 
output of about 40 tons per week. The works will be 
under the general management of Mr. Bagley. 





Retnrorcep Concrete Reservorr.—A new service 
reservoir, constructed of reinforced concrete on the 
Hennebique system, has recently been built at Newton- 
le-Willows, which is said to be tne largest of its kind 
so fas erected in the United Kingiom. The original 
intention of the authorities was to build an ordinary 





Fie. 33. OPENING. 











Fic. 39. AssSORTING. 


service reservoir, on elevated ground at a distance of 
about 2 miles from the pumping station, but it was 
afterwards decided to erect the present structure in the 
immediate vicinity of the pumping station ; which deci- 
sion enabled a considerable saving in capital expenditure 
and in the cost of upkeep to be effected. A reservoir 
constructed of cast iron or steel, carried on brick or steel 
supports, might have been erected, but it is claimed that 
this would have cost considerably more than one of 
reinforced concrete. The new reservoir is about 100 ft. 
above ground level, is 72 ft. in diameter, and 12 ft. 
deep, and has a capacity of 300,000 gallons. It is covered 
by a flat roof of reinforced concrete, over which there is 
a layer of sand as a protection against the rays of the 
sun. It is carried on twenty-eight columns, which are 
securely braced so as to form a rigid framework. In the 
middle of this group of columns is a central tower 107 ft, 
high, containing the mains and a spiral staircase, 
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LARGE TESTING-MACHINES IN SOUTH 
WALES, 1829-1906.* 


By J. HARTLEY WICKSTEED, Past-President, of Leeds. 


Tue author has on previous occasions contributed to | 
the Proceedings of this Institution papers on a single- 
lever vertical testing-machinet of 50 tons capacity, and 
on a 100-ton ‘* Universal” testing-machine} of the hori- 
zontal type. 

There hes been installed this year at Lloyd’s Bute 





Fic. 2. Taree Links 1x Macurne Reapy 
FoR TESTING. 
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Fic. 3. Turee Links or 3}-In. DiaMeTeR 
CaBLe FoR Cunarp Co.’s 8.S. ‘‘ Maurrranta.’ 


Fig. 5. 
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Proving House, Cardiff, a 350-ton horizontal machine of 
the author’s design, for the pu 
anchors used in the British 


ing the breaking load of the largest cables now used. | of defect. These 
Fig. 1, page 192, shows a wrought-iron stockless anchor photeorents, have 
1 cwt. 1 qr., tested to 49 tons on this machine. | George 

Fig. 3| House. 
iameter cable for the | outset the 
is ui 


Fooning S 
Fig. 2 above shows three links read 
shows three iron links of the 33-in. di 


for testing. 





or Paper read before the Institution of Mechanical 
ingi 

+ Proceedings, 
+ Jbid., 1901, Part iv., page 
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neers, at Cardiff, August 1. 
1882, page a 
33. 








tons. 
| No. 2 sample broke at 347.9 tons = 83.2 per cent. above 





of testing the largest | and 5.7 in. at 350 tons. 


the most recent development in testing-machines, it will 
be interesting to place on record a r 
very first testing-machine ever constructed, which com- 


Cunard express steamship, Mauritania. The proof strain 
of this cable is 189.8 tons, and the breaking strain 265.7 


proof strain. 

No. 5 sample broke at 348.6 tons = 83.5 per cent. above 
proof strain. 

No. 8 sample broke at 324.5 tons = 70.9 per cent. above 
proof strain. : 

No. 12 sample stood 350.0 tons without showing any 
sign of defect. ; 
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bined the same essential principles as the most approved 
modern machines—namely, hydraulic power for straining 
the specimen and dead-weights acting through levers 
with knife-edged fulcra for measuring-the load. Ib is 
———— that this — cee was < in 
1829 in the county o amorgan, where the present 
latest and 1 t machine has also found its home, 
Fig. 4, below, shows the machine of 1829. It was made 
at Cyfarthfa Iron Works, Merthyr Tydvil, from the 
design of Mr. William Williams, then engineer to the 
works. The original working drawings were preserved 


430 TON VERTICAL TESTING MACHINE. 


DESIGNED & BUILT AT CYFARTHFA IRON WORKS. MERTHYR TYDVIL 


BY MP W WILLIAMS IN 1829. 


20 Feet 
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PLAN OF 350-TON HORIZONTAL TESTING~MACHINE . 1906 . 





These latter three links elongated 2.42 in. at 265.7 
The machine stood the sudden 
avy, or the mercantile | breaks with comparatively small vibrations. A similar 
marine, with the statutory proof-load, and for ascertain- | sample of chain stood 370 tons without showing any signs 


rticulars, with the above-mentioned 
m contributed to this pee by Mr. 

. Penn, superintendent of Lloyd’s Bute Proving 

They will enable members to realise at the 

- kind of work which the 350-ton testing-machine 
‘or. 

But, before describing this machine, which illustrates 





escription of the 


by 
dden | of 










his son, the late Mr. William Williams, civil engineer 
Merthyr Tydvil, who, in succession to his father, also 


held for some years the post of engineer at Cyfarthfa. 


It happened a few years ago that the author was making a 


research into the history of testing-machines, and through 
his friend and partner, Mr. Christopher James, he was 
put into communication with the late Mr. Williams, and 
therefore he is now able to produce authentic drawings, 
which have never before been published, of this interest- 
ing historical machine. It will be seen that the machine 
is made with two columns, the upper part of which form 
hydraulic cylinders, and a crosshead raised by these cy- 
linders carries the top shackle for straining the specimen. 
| The bottom shackle lifts a lever of the second order con- 
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nected to a steel-yard on which dead-weights are loaded. 
The levers are mounted on knife-edged fulcra throughout, 
and care has been taken to arrange all the knife-edges in 
strict alignment, which makes them capable of exact 
measurement. he machine would test up to loads of 
130 tons, and Mr. Williams made experiments with it on 
riveted joints, with lap joints, with single butt-straps, 
and with double butt-straps, and also upon iron bolts up 
to 2 in. square. His records of load are astonishingly 
high, reaching over 30 tons per square inch on wrought- 
iron bolts. : 

The author will leave it to others, who know the history 
of iron in South Wales better than he does, to say whether 
bolts could be made in South Wales in 1829, giving 30 
tons per square inch of strength measured on the original 
sectional area. But if Mr. Williams reckoned his load 
upon the fractured sectional area, instead of the original 
sectional area, there would be no difficulty in accounting 
for the high results which he obtained. Simple as this 
machine may seem, it is a proof of true genius in the 
designer that he adopted those essential principles which 
have held their own in competition with every other 
device for three-quarters of a century, and still continue 
to hold the field. 

Fig. 5, page 189, shows a plan of the 350-ton machine 
now working at the Lloyd’s Bute Proving House ; Fig. 
shows an elevation, er in section, of the steelyard end 
of the machine, and general views are shown in Figs. 1 
and 7, page 192. It will take in anchors 17 ft. long in the 
stem, and 7 ft. 6 in. wide across the palms. It will 
impose the statutory breaking strain on stud-links 
made of 44 in. diameter iron, and in doing so has 
40 tons of power to spare. This margin of power is, 
however, quite necessary to meet the excess of strength 
with which chain-cables are now made beyond the 
statutory minimum. The scheme of the machine is set 
forth in Fig. 5, whigh shows a horizontal hydraulic cy- 
linder in section with a ram having a 5-ft. stroke. This 
ram pushes out asliding-bed, at the end of which a cast- 
steel anvil is carried, against which the palms of the 
anchor bear. The stem of the anchor is shackled to the 
fork B, which is carried by a parallel frame oe 
on anti-friction rollers, and made with a cross-head at 
the back, which delivers the pull on to the lever system. 

In testing links, the one link is attached to the fork 
A, the other end to the fork B, and as the hydraulic 
ram pushes out the sliding-bed, it carries with it one end 
of the link while the other is held from the fork B on 
the weighbridge, which delivers the pull as before on to 
the steclyard. The steelyard carries not only a travelling 
poise-weight but also a suspended rod, on the end of 
which standard weights can be dropped. By this means 
the scale unit is sufficiently — for testing }-in. diameter 
iron as accurately as large cables with 350 tons of load. 
But to make the same machine available for testing heavy 
and light loads with an equal ays of accuracy, it 
is necessary, besides having a larger scale unit, to so con- 
struct the machine that the knife-edged fulcra may dis- 
tribute the heavy load over such a length of bearing as to 
allow the fulcra to be brought to a keen edge to give 
sensibility for light work and still not to crush in doing 
heavy work. d ; 

Fig. 5 (page 189) shows the main fulcrum which is 6 ft. 
long, and it will be seen how rigidly both the knife-edge 
and the bearing plate are supported throughout their 
length, so that they cannot spring apart in the middle, 
and thus bring more pressure on one portion of the bear- 
ing than another. The regulation of the Board of Trade, 
with which these fulcra comply, is that the pressure shall 
not exceed 5 tons per lineal inch of knife-edge. By usin 
very hard steel it is found that the fulcra will stand end- 
less repetitions of this pressure statically applied, but if 
they are allowed to chatter by the reactions of the machine 
when the rupture of the specimen occurs, they are liable 
to serious damage. q 

It is a curious coincidence that the machine of 1829 had 
the straining shackle free to rebound on the rupture of 
the specimen, while the lever system remained undis- 
turbed owing to its being at the same end as the stationary 
part of the machine. Similarly, in this machine of 1906, 
the levers are mounted on the stationary part of the 
machine, and the straining crosshead is free to rebound 
without chattering the knife-edges. Imagine the water 
in the cylinder compressed to 1 ton per inch and a hard 
specimen fracturing suddenly, then the elastic compres- 
sion of the water and the elastic recovery of the containing 
vessels tend to shoot the ram out of the cylinder. The 
design of the machine is such that all statical stresses 
are self-contained between the cylinder and the sliding 
bed, and are taken symmetrically along the centre of 
gravity of the sections. The bed-plate and foundations 
are inert and entirely unstrained, but when the piece 
breaks and the statical stresses are released the sliding- 
bed is free to shoot out and relieve the elastic pressures 
referred to, but the cylinder which carries the fulcrum 

lates is restrained from any perceptible recoil, first of all 
by its own mass, secondly because it is bolted to the bed- 

late which underlies the whole Jength of the machine 
rom end to end, as is clearly shown in the general view, 
and thirdly because this bed-plete is bolted and keyed to 
solid foundations. With this construction there is no 
sensible kick upon the knife-edged fulcra, and_ their 
accuracy is unaffected even by such violent reactions as 
take place on the sudden release of a 350-ton load. 

The sliding bed in this form of construction enables a 
movable straining cross-head to be locked at any Br of 
the bed, so that the straining head can be brought close up 
to the weigh-bridge to test as short a sample as a rivet, 
or rolled away to any suitable distance for holding longer 
specimens without the use of making 2 b 

The weight employed for measuring load is divided 
between stationary weights at the long end of the steel- 
yard and a rolling weight which, by the introduction of a 





double-armed steelyard originated by the author, counter- 
balances it by posts on to the negative end of the lever, 
Fig. 6 ( 169). Thustherolling weight of halfa ton on 
this machine is balancing another half ton concealed in 
the long end of the steelyard. As the poise-weight 
rolls, the concealed half ton is gradually released, so that 
the centre of gravity of the whole steelyard system travels 
at half the rate of the visible scale. The effect of this is 
that the scale-unit is double the size that it would be 
were a 1-ton poise acting on the long end of the lever only, 
and Pe the same time the required poise is only half the 
weight. 

A further good effect of using a double-arm steelyard in 
connection with a ape | eo is that the unrecorded 
inertia resistances are only half what they would be if a 
single-armed steelyard were employed with a 1-ton weight 
with its zero on the axis of the steelyard ; for in this case 
the positive arm of the steelyard would require to be 
balanced by a stationary counter-weight at the negative 
end, and the weight of the whole oscillating mass woul 
be approximately double what it is when the poise it- 
self counterweights the lever, by making its zero at the 
balancing point on the negative end of the steelyard. 
The double weight would arise as follows :—Firstly, the 
concealed 4 ton of overweight at the long end would need 


6 | to be balanced by an extra weight of equal amount at the 


negative end; secondly, the poise would be doubled in 
weight ; and thirdly, the whole lever would require to be 
made heavier to hold up at its long end a rolling poise of 
1 ton weight with the same stiffness that it holds up the 
rolling poise of 4-ton weight. 

To revert for a moment t» the comparison between the 
Cyfarthfa machine of 1829 and the Cardiff machine of 
1906. The similarities in the elementary principles have 
already been described: the essential improvements of 
the latter machine over the former consist chiefly in the 
introduction of a poise rolling on a double-armed steel- 
yard, and of a movable straining head locked in a sliding 
frame, by which the clip boxes may be brought close 
enough to test a rivet, or to any distance apart required 
for breaking the links of chain cables ; and, of course, also 
such perfecting of details as has resulted from extended 
experience, and the close attention of many workers in 
this field, amongst whom the author feels particularly 
indebted to Mr. Thomas Traill, E.E., late Engineer- 
Surveyor-in-Chief to the Board of Trade, and to his 
successor, Mr. Peter Samson. 

In conclusion, the author thinks that, considering the 
number of ‘‘sports” in the genus testing-machine which 
have sprung up and died out or become obsolete during 
the intervening period, it is noteworthy to find that the 
Cardiff machine, for the installation of which our Vice- 
President, Sir William Thomas Lewis, is responsible, 
confirms the soundness of the main principles which were 
first brought into practice so long ago in this same County 
of Glamorgan; and it is a pleasure to have had this 
pp ey nd of reviewing and bringing to light the work 
of the po denne yr wag who, long before the author was 
born, construc the prototype of the most modern 
testing-machines, ——. the Bute Proving House 
Chain and Anchor Testing Machine of 1906. 








Tur Lonpon Ann NortH-WEsTEBN RatLway Company. 
—This company have just issued, through the Railway 
News, a pamphlet tocommemorate their diamond jubilee, 
which states that on July 16, 1846, the act ‘‘ to consolidate 
the London and Birmingham, Grand Junction, and Man- 
chester and Birmingham Railway Company,” received 
the Royal Assent, and the London and North-Western 
Railway commenced its corporate existence, and became 
the pioneer of the railway development of the world, as it 
is known to-day. It contains an interesting history of 
the company, and numerous illustrations showing its 
development. 





UNIVERSAL DiRECTORY OF RarILway OFFIcIALs, 1906. 
—Compiled from Official Sources under the Direction of 
S. Richardson Blundstone, editor of the Railway Engi- 
necr, London: The Directory Publishing Company, 
Limited, 3, Ludgate-circus Buildings, E.C. [Price 10s. ] 
—This directory gives the name, length, gauge, quantity 
of rolling-stock, and list of officials of the railways 
throughout the world. The tramways’worked by power 
in the United Kingdom are included. The lines are 
indexed alphabetically. The directory covers 580 pages, 
180 of which are taken up by an alphabetical index of 
the railway officials. 

BrereiaN Meratiurey.—The production of rough steel 
in the province of Liége last year amounted to 614,290 
tons, of the value of 2,104,242/. These totals show an 
increase of 9898 tons in the output, and of 80,1987. in the 
value, as compared with 1904. There were 16 iron and 
steel works in activity in the province of Liége last year ; 
they consumed between them 201,990 tons of coal, of 
which 183,070 were Belgian and 18,920 tons foreign. 
They also consumed last year 120 tons of coke. The 
number of workpeople employed was 4143. The pro- 
duction of finished iron last year was 69,640 tons, of the 
total value of 391,816/.; in these totals merchants’ iron 
figured for 40,670 tons and 202,9187. The same works 
consumed for the production of steel last year 54,920 tons 
of Belgian cast-steel ingots and 1190 tons of foreign cast- 
steel ingots; 61,270 toms of Belgian steel blooms and 
billets ; and 17,840 tons of foreign steel blooms and billets. 
The production of finished steel effected by the works 
last year was 106,280 tons, of the total value of 668,788/. 
The steel works of the province, ot gow so-called, 
further produced 403,560 tons of finished steel last . 
of the total value of 1,971,444. Altogether it will be 
seen that 509,840 tons of finished steel were made in the 
province last year, the aggregate value being 2,640, 232/. 


d| 51s, 10d., 51s. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was unchanged, and about 6900 tons 
of Cleveland warrants were dealt in. The tone was 
steady, and the transactions were at 51s. ate and 51s. 2d. 
cash, 51s. 24d. five to eight days, and 51s. 5}d. and 5ls. 6d. 
one month, and closing sellers quoted 51s. 3d. cash and 
51s. 64d. one month. In the afternoon the market 
was again steady, and the turnover was only some 
3000 tons of Cleveland warrants at 51s. 3d. cash and 
51s. 5d. and 5ils. 6d. one month. At the close the 
prices were 5ls. 34d. cash and 51s. 64d. one month 
sellers. Hematite—500 tons—changed hands at 64s. 
one month. On Friday morning strong advices from 
America had the effect of sending up the price of 
Cleveland warrants. Cash iron advanced to 51s. 7d. and 
51s. 74d., and one month iron was done at 5ls. 84d., 
9}d., and 51s, 104d. The business 
amounted to 7000 tons, and closing quotations were 
51s. 8d. cash and 5ls. 11d. one month sellers. Hema. 
tite was dearer, and 500 tons were dealt in at 64s. 6d. 
one month, with buyers over, and closing sellers at 
64s. 9d. one month. At the afternoon session the 
advance was again evident, and Cleveland warrants were 
done at 5ls. 9d. cash, 51s. 9d. and 51s. 10d. ten days, 
51s. 11d. and 52s. one month, and 52s. 44d. three months. 
The turnover was 13,000 tons, and closing sellers 
quoted 51s. 94d. cash and 52s. 0jd. one month. There 
were sellers of hematite at 65s. one month. The market 
was closed on ge gs Holiday ; but when busi- 
ness opened on Tuesday the tone was strong, and Cleve- 
land warrants were dealt in at from 52s. to 52s. 2d. cash, 
52s. thirteen days, and from 52s. 3d. to 52s. 4d. one 
month. The dealings amounted to about 10,000 tons 
and the close was strong at 52s. 24d. cash, and 52s. 6d. 
one month sellers. Hematite was also firm, ani 1000 
tons were done at 653. cash, with buyers over, and 
sellers at 3d. more. In the afternoon the tone 
was weaker, and Cleveland warrants changed hands 
at 5ls. O}d. cash, 52s. 24d. sixteen days, 523. 4d. 
and 52s. 3d. one month. The turnover was only some 
4000 tons, and closing sellers quoted 52s. 1d. cash 
and 52s. 4d. one month. Hematite was unchanged, and 
1000 tons were done at 653. cash, and Scotch iron was 
quoted at 57s. 3d. cash sellers, but buyers would only 
offer 56s. 9d. cash. When the market opened to-day 
(Wednesday) the tone was firm, and 13,000 tons of Cleve- 
land warrants changed hands at 52s, 1d., 52s. 2kd., 
and 52s. 2d. cash, 52s. 34d., 52s. 6d., and 52s. 54d. one 
month, and 523. 104d. three months. The closing quo- 
tations were 62s. 2d. cash and 52s. 54d. one month 
sellers. One lot of Scotch iron was done at 57s. cash, 
and 2000 tons of hematite were dealt in at 653. cash 
and 65s. 4d. one month. The settlement prices were: 
—Scotch, 57s.; Cleveland, 523. 14d.; hematite, 65s. ; 
and Standard foundry iron, 51s. 104d. In the after- 
noon the market was rather easier and Cleveland 
warrants were done at 52s. 14d. and 52s. 04d. cash, and 
52s. 44d. and 52s. 34d. one month. The dealings were 
about 10,500 tons, and closing sellers quoted 52s. 1d. cash 
and 52s. 4d. one month. Hematite was also easier, and 
500 tons changed hands at 653. 3d. one month, with clos- 
ing buyers at 64s. 10d. cash. The following are the market 
ee for makers (No. 1) iron:—Clyde, 64s. 6d. ; 

alder and Gartsherrie, 65s. ; Summerlee, 67s. ; Lang- 
loan, 69s. ; and Coltness, 72s. (all shipped at Glasgow) ; 
Glengarnock (shi at Ardrossan), 66s. ; Shotts (shipped 
at Leith), 653. 6d.; and Carron (shipped at Grange- 
mouth), 66s. 6d. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia keeps quiet, and the inquiry is at present very 
limited for sao a business. The price is practically 
unchanged from last quotation, and the shipments last 
week from Leith Harbour amounted to 548 tons. 


Scotch Steel Trade.—No alteration is to be recorded 
in connection with the position of the Scotch steel trade 
at the present time. Inquiries for export are good and 
business is being booked, but the home demand seems to 
be fairly quiet. Mills are well employed, and likely to be 
so for some months yet, as in most cases order-books 
are well filled. With regard to prices, no alteration has 
been made lately, and the present quotations are expected 
to remain in force for some time. 

Advance in Price of Scotch Pig Iron.—Messrs. William 
Baird and Co., Limited, to-day announced an advance of 
1s. per ton on all their special brands of Scotch pig iron, 
including hematite. 








Betc1an Coat-Mininc.—The extraction of coal in the 
eee of Liége last year amounted to 5,874,410 tons. 

he average value of the coal raised was 10s. 10d. per ton, 
and the profit realised was 333,912/. The extraction 
effected and the profits realised during the ten years 
ending with 1905 inclusive were :— 


Year. Tons. Profits. 
£ 
1896 .. oh ea 5,120,027 127,008 
1897 .. es 2 5,387,074 271,398 
1898 .. ha ds 5,453,766 812,864 
1899 .. 5,520,730 501,698 
1900 . 5,779,413 1,286,570 
1901 .. 5,341,036 659,119 
1902 .. oe <i 5,783,018 441,514 
1903 .. a es 5,999,036 460,083 
es 298,512 
1905 . 5,874,410 833,912 


It may be added that the 5,120,027 tons raised in 1896 were 
extracted by 28,890 workpeople, while the 5,874,410 tons 
raised in 1905 involved the employment of 33,719 work- 


people. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. Samuel Fox and Co.—The directors of this com- 

any report that the profit for last year was 37,296/. 12s. 4d., 
and that 8331/. was brought forward, giving a total of 
45,6272. 163. 5d. to be dealt with. They propose a 
dividend of 10 percent., and carry forward 15,627/. 163. 5d. 
This will be devoted to the carrying out of considerable 
extensions and improvements in the works and plant. 


J. Grayson, Lowood, and Co.—Mr. C. B. Stuart 
Wortley, M.P., presided at the annual meeting of the 
shareholders in the above company, held in Sheffield on 
Saturday. The year’s working, after placing 4250/. to a 
reserve fund, had resulted in a profit of 7530/. 16s. 11d. 
This sum, with 2237. 11s. 3d. brought forward, allowed 
of the payment of 2376/. interest on debentures ; of 
1615/. 2s. 3d. written off for depreciation ; and 2375/. in 
paying a dividend of 74 per cent., and carrying forward 
3881. The report, which was regarded as highly satisfac- 
tory, was adopted, Mr. 8. Roberts, M.P.,-and Mr. J. 
Longbotham were re-elected directors. 


The Iron and Steel Trades.—The activity in the mills 
and forges, to which reference has previously been made, 
continues unabated. The demand for steel bars of all 
sizes and sections is beyond anything experienced for 
years. Firms who have the plant for manipulating steel 
are not only keeping that going night and day, but are 
sending very considerable quantities to the mills and 
forges where work is done for hire. There are large orders 
on hand from the home engineering and shipbuilding 
establishments, but a heavy tonnage is going to the 
Colonies and India. A good trade is also being done 
with other foreign countries. Having regard to what 
is going on in America, there are firms who _antici- 
pate a be rush of trade in the near future. The de- 
velopment of business in some of the lighter trades is 
being seriously retarded by the high price of materials. 
At the last ivory sales at Antwerp the co-t of teeth used 
in the Sheffield trades went up 15/. to 20/. a hundred- 
weight, and cutlers have advanced their lists 15 per cent. 
The cause of the dearness is free buying on behalf of 
America. The high prices of tin, copper, and other 
metals is adversely affecting all the white metal branches. 


South Yorkshire Coal Trade.—As a rule the steam-coal 
collieries have got well to work, as there is no decline in 
the demand either for home consumption or for shipment. 
The house-coal pits are running from two to four days a 
week, Since the turn of the month orders have been 
coming in more freely, as householders have begun to 
stock. Nearly all the gas-coal contracts are now settled, 
and the advance averages about 2d. per ton. Makers of 
coke report that business all round is well maintained. 








Tuer Late Mr. W. Imrte.—Mr. W. Imrie, whose name 
is well known in connection with British shipping, died 
at ‘‘ Holmstead,” Mossley Hill, om ey on Monday, 
the 6th inst., in his 70th year. He took a large share in 
the management of his firm, Messrs. Ismay, Imrie, and 
Co., until 1902, when he retired from active participation 
in business. 





CrysTAL PaLace ScHoou oF PracticaL ENGINEERING. 
—On Wednesday, the Ist inst., the certificates awarded to 
the students for the summer term were presented by Mr. 
Maurice Fitzmaurice, C.M.G., M.A., Member of Council 
of the Institution of Civil Engineers, chief engineer to 
the London County Council. In the course of his 
remarks to the students, Mr. Fitzmaurice laid stress on 
the fact that they could receive at the school but a good 
ground work in engineering knowledge, which they had 
to continue complementing through life by personal 
investigations ; he strongly recommended the students to 
acquire habits of observation, and to learn to speak a 
foreign language—French or German—both preferably. 





Tue ALLEN InstTITUTE, BEDFORD.—The opening of the 
above Institute at the works of Messrs. . H. Allen, 
Son, and Co.. Limited, Bedford, took place last Friday 
afternoon. The building is a handsome structure, 
and was the gift of Mr. W. H. Allen to his workmen. 
It stands detached from the workshop buildings, and 
contains a hall for lectures and entertainments, a reading- 
room, a library, a billiard-room, a smoking-room, and a 
games-room. There is also attached to it a well-found 
kitchen, where hot meals can be prepared for the men. 
The opening ceremony took place in the hall of the Insti- 
tute, the men being add by several speakers. Before 
the close of the meeting Mr. W. H. Allen, who occupied 
the chair, was presented by the workmen with a handsome 
illuminated address. 





CokE IN THE Unitep Statres.—The production of 
coke in the United States in 1905 was 32,231,129 tons, as 
compared with 23,661,106 tons in 1904, showing an in- 
crease of 8,570,023 tons, or 36.22 per cent. The value 
increased in a still greater ratio—viz., from 46,144,941 dols. 
in 1904 to 72,476,196 dols. in 1905, a gain of 57.06 per cent. 
The demand for coke was greatly increased in the United 
States last year by an unpr ented production of pig 
iron, and the average price of coke accordingly rose 
from 1.95 dols. per ton in 1904 to 2.25 dols, per ton in 
1905. Pennsylvania produced 20,573,736 tons of coke 
last year, or 64 per cent. of the whole output; West 
Virginia, 3,400,593 tons, or 105 per cent. of the whole 
output ; and Alabama, 2,576,786 tons, or 8 per cent. of 
the whole output. The production of coke declined in 


only four States last year; these four States were Georgia, 
Kansas, Missouri, and Montana. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, but the market was most 
cheerful in tone and a fair number of transactions were 
recorded. Prospects generally were regarded as bright, 
and there were some sanguine traders who expre-sed the 
belief that ere long the demand for Cleveland pig would 
be such as to necessitate heavy withdrawals from the 
large stock in the public warrant stores, an occurrence 
which would be hailed with the greatest satisfaction by 
the producers, who regard the heavy stock in Messrs. 
Connal’s as the only unsatisfactory feature of the 
market. No. 3 g.m.b., early in the day, was freely 
taken up at 52s. 3d. f.o.b., but towards the close 
that was rather a sellers’ than a buyers’ quotation. 
No. 1 was 53s. 9d. ; No. 4 foundry, 51s. 3d.; and No. 4 
forge, 503. 3d. As there was no mottled or white iron 
available for sale, there were no quotations for those 
ualities. East Coast hematite pig was in better demand 
than it has been, with the result that the value advanced 
by 3d. per ton. Thus Nos. 1, 2, and 3 became 65s. for 
early delivery, whilst No. 4 forge hematite was raised to 
61s. 9d. There was, however, next to nothing doing in 
forge hematite. Spanish ore improved in value, not- 
withstanding that, with the good running contracts con- 
sumers hold, the demand is small. Rubio of 50 per cent. 
quality was 193. 9d. ex-ship Tees. Freights Bilbao to 
Middlesbrough were fixed at 48s. The closing cash price 
of Middlesbrough warrants was 52s. To-day the market 

was steady, and quotations were practically unaltered. 


Manufactured Iron and Steel.—Rather better accounts 
are given of several branches of the manufactured iron 
and steel industries, and the threatened reduction in rates 
seems to have disappeared. The outlook is better, and 
quotations stand :—Common iron bars, 7/. 5s.; best bars, 
7/. 153.; best best bars, 82. 5s.; iron ship-plates, 7/.. 5s.; 
steel ship-plates, 7/.; iron ship-angles, 77. 53. ; steel 
ship-angles, 6/. 12s. 6d.; iron ship rivets, 7/. 17s. 6d.; 
steel bars, 7/.; steel boiler-plates, 8/.; steel joists, 
6l. 7s. 6d. ; steel sheets (singles), 8/.; and steel sheets 
(doubles), 32. 53.—all less the customary 24 per cent. 
discount. Heavy sections of steel rails, 6/. 7s. ba: steel 
railway sleepers, 6/. 17s. 6d.; and cast-iron railway chairs, 
81. 15s.—all net cash at works. 


Coal and Coke.—Fuel is strong. For this season of the 
year the demand for gas coal is excellent, and quotations 
tend upwards. Bunker coal is being very Seal bought 
at from 9s. 9d. to 10s. f.o.b. for unscreened Suchet, 
Manufacturing coal is steady, and coking coal is firm. 
The only weakness is in household coal, which is in- 
fluenced by the warm weather. Coke is very firm, on the 
aa of 17s. for average blast-furnace qualities delivered 

ere. 





AMERICAN ARMOUR-PLATE.— Tenders have been opened 
by the United States Navy Department for the armour 
for the battleships South Carolina and Michigan. The 
prices named in the Carnegie tender were at the uniform 
rate of 370 dols. per ton, and those of the Bethlehem 
Company 381 dols. per ton. The Carnegie Company’s 
bid for bolts and nuts was 370 dols. per ton, and that of 
the Bethlehem bid was 360 dols. per ton. The lowest bid 
was that of the Midvale Company: 340 dols. per ton for 
class A, 345 dols. per ton for claes B, 344 dols. per ton for 
class C, and 343 dols. per ton for bolts and nuts. The 
total amount of the Carnegie bid was 2,732,560 dols. ; of 
the Bethlehem bid, 2,813,563 dols.; and of the Midvale 
bid, 2,555,470 dols. Last year the Caan and Bethlehem 
tenders ranged from 400 dols. to 420 dols. per ton, plus 
royalties of 11.20 dols. per ton for Harvey armour and 
22 dols. per ton for Krupp armour. The Midvale bid on 
the same occasion was from 385 dols. to 398 dols. per ton. 





Trane ScHoots AND SCHOLARSHIPS FOR Boys.—A 
Committee of the London County Council presented, 
early this year, a report on the apprenticeship question, 
in which it was pointed out that it appeased to be 
necessary to supplement the old system of apprenticeship 
by some system of trade schools, 1f London was to supply 
a due proportion of recruits for skilled trades. Acting on 
this report, the Council has now arranged to open trade 
schools for boys, the aim of which will be to give boys 
leaving the ordinary schools at the age of fourteen to six- 
teen a thorough preliminary training for certain trades, 
while at the same time continuing their general educa- 
tion. It is proposed to open the following schools in Sep- 
tember, 1906:—Schools of Engineering at the L.O.6. 
School of Engineering and Navigation, High-street, 
Poplar; and at the L.C.C. Paddington Technical In- 
stitute, Saltram Crescent, W.; and a School of Silver- 
smithing at the L.C.C. Central School of Arts and Crafts, 
316, Regent-street, W. At the meeting of the Council 
on July 31, it was decided to offer a number of scholar- 
ships, tenable at the above schools, for competition after 
the summer holidays. The scholarships will be open to 
boys between the ages of fourteen and sixteen on July 31, 
who are resident in London, and whose parents’ incomes 
do not exceed 160/. a year. They will be tenable for two 
years, and in addition to free education in general subjects 
and in the trade chosen, carry maintenance grants of 10/. 
the first year and 15/. the second year. The scholarshi 
will be awarded on the result of an examination in arith- 
metic, English subjects and drawing. Forms of —- 
tion may be obtained from the Executive Officer, Educa- 
tion Offices, Victoria Embankment, W.C., and must be 
a to the same address not later than August 31, 
1906. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown little change, 
and prices have ruled firm for large, and rather harder for 
small. The best largesteam coal has made 153. to 15s. 3d. 
per ton, while secondary qualities have ranged from 


133. 6d. to 14s. 9d. per ton. The house-coal trade has 
shown little activity; the best ordinary qualities have 
made 14s. to 14s. 6d. per ton, while secondary de-criptions 
have ranged from Lis. to 13s. per ton. No, 3 Rhondda 
large has brought 15s. per ton. Foundry coke has been 
quoted at 19s. to 19s, 6d. per ton, and furnace ditto at 
17s. to 17s. 6d. per ton. As 8 iron ore, Rubio has 
made 18s. 9d. to 19s. per ton, Almeria 18s, 9d. per ton, 
upon a basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 


Great Western Railway.—The Cheltenham and ——e a 
bourne section has been completed and opened through- 
out. The Clarbeston Road and Letterston line will also 
be shortly completed and brought into use. 


Dowlais.—Both the Goat and the Big Mill have been 
running full time, and the collieries have been fully 
employed, A new engine-house is in course of erection in 
front of Dowlais House. 


Taff Vale Railway.—The cost of the coal used in the 
locomotive department of. the Tatf Vale Railway in the 
first half of this year was 26,601/., as compared with 
25.190/. in the first half of 1906. The whole cost of 
locomotive power in the first half of this year was 92,9642., 
as compared with 88,9427. Maintenance of way and works 
involved an expenditure of 39 6862 in the first half of 
this year, as compared with 36,5267 in the first half of 
1905. The length of line maintained was equal to 239 
miles of single road. The aggregate distance run by 
trains in the first half of this year was 2,184 522 miles, as 
compared with 2,065,695 miles in the corres;,onding period 
of 1905. The receipts from mineral traffic in the first 
half of this year amounted t» 292,192/., as compared with 
272,783/. in the corresponding period of 1905, the gross 
receipts from all sources having been 603,794/. and 
479, 3212. respectively. 

The Swansea Valley.—The steel trade has continued 
brisk. The full complement of furnaces has been at work 
at Upper Forest, Dyfiryn, and Cwmfelin, and the bar- 
rolling mills have been busy. The tin-plate trade has 
shown a better tone. 








Tue Late Sin ALEXANDER Moncrizrr.—We t to 
have to record the death, which occurred on Friday, 
the 3rd inst., at Bandirran, Perthshire, of Sir Alexander 
Moncrieff, K.C.B., F.R.8., J.P. Sir Alexander was the 
inventor of the Moncrieff gun on disappearing gun- 
carriage. He was in his 78th year. 

THe Yarrow Motor Torrrpo-Boat.—His Majesty 
the King, wishing to see the performance of the new 
motor torpedo-boat built by Messrs. Yarrow and Oo., 
and purchased by the Admiralty, a trial was made of 
this vessel in the Solent on Monday last, the 6th inst. 
The trial was most successful, and the opinion was ex- 
pressed by naval officers, who also witnesred the trial, 
that there was a great future for this type of craft. 


H.M.S. ‘‘Montacu.”— The abandonment of the 
salvage operations on the battleship Montagu removes 
from His Majesty’s Navy one of the most modern of our 
battleshi he vessel, which went ashore on the Shutter 
Rocks off Lundy Island, just prior to the recent naval 
manceuvres, was built in 1903, at a cost of just under a 
million sterling. In view of this loss, the reduction in 
the Dreadnought building programme appears more 
reprehensible than ever. The only work which it is pro- 

to continue on the now abandoned vessel is the 
removal of the salvage gear and any other further fittings 
which it is possible to save. 








LiveRPOOL CORPORATION ‘1 kAMWAYS.—-The car receipts 
for the past year amounted to 550,083/., an increase in the 
twelve months of 9233/., and the passengers carried 
reached the high total of 119,123,644, an increase over the 
previous year of 2,480,981. Notwithstanding this great 
additional traffic, the mileage run has been reduced to 
12,066,963 miles, a decrease of 99,456 miles as compared 
with 1904. The passenger receipts per mile averaged 
10.940d., as against 10.669d. for 1904. The revenue 
account shows a surplus of 176,677/., leaving. after pay- 
ment of sinking fund and interest, a net surplus of 
laced to the 


75,9591., of which two-thirds have been 
as been paid 


reserve fund, while the balance, 25,319/., 
over in relief of rates. 

Degatu oF A Ciype Saipsuitper.—The death took 

lace on the 5th inst., at his residence, the Crescent, 

almuir, of Mr. Alexander Shanks, who waa a partner 
of the shipbuilding firm of Messrs. Napier, Shanks, and 
Bell, Yoker, the predecessors of Mesers. Napier and 
Miller, Limited. was for a long period chief 
draughtsman with Messrs. Robert Napier and Sons, 
Lancefield. When the Imperial Dockyard at Constanti- 
nople was constructed he was sent out to superintend the 
work, and on that occasion he was decorated as a Bey by 
the Sultan of Turkey. On his return from Turkey he was 
sppalaind manager of the engineering department of his 
old firm, a position he held until 1877, when he joined the 
firm of Messrs. Napier, Shanks, and Bell as a partner. 
When this firm gave hy Ae gg Mr. Shanks retired from 
active life owing to ill- th. He was greatly esteemed 
by a wide circle of friends, and his loss will be widely 
felt. He is survived by a widow and three sons and 





three daughters. 
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LARGE TESTING-MACHINE IN SOUTH WALES. 


(For Description, see Page 189.) 
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THE METROPOLITAN WATERSUPPLY. 


Some ten years ago the London County Council 
were exceedingly desirous of showing that the 
Metropolitan water supply was not only inadequate 
in quantity, but also most indifferent in quality, 
the object being, of course, to reduce the purchase 
price of the different water undertakings to less 
than their legitimate value. In this ingenious 
scheme they were fortunate enough to find in the 
able engineer then acting for them as chief a 
most valuable ally, since Sir Alexander Binnie has 
always been sincerely of the opinion that no water 
coming from a contaminated source, such as the 
Thames, can by any practicable after process be 
rendered pure enough to be safely potable. But 
we question much whether the representatives of 
the London County Council on the present Metro- 
politan Water Board are by any means too well 
pleased by Sir Alexander Binnie’s recent revival 
of his dogma as to the dangerous character of the 
London water supply. 

Strongly as we ca protested against the craze for 
municipalising tramways, electric lighting and gas 
undertakings, we have always held that the ques- 
tion of water supply stood on a different footing, 
and on the whole was perhaps best placed under the 
control of the local authority. Such control is not, 
however, without its drawbacks, since it is a 
pretty general experience that less care is taken to 
secure the continued purity and continuity of the 
supply when this is in the hands of the municipality 
than when the control rests in the hands of a com- 
pany. In fact, the latter cannot afford to be as 
careless of expert advice as popularly-elected re- 
presentatives often are. Hence it might be a 
serious matter for the community if Sir Alexander 
Binnie was able to give conclusive arguments in 
favour of his contention. Most of the serious out- 
breaks of typhoid within the past few years have 
occurred in towns having a corporation supply. 
Worthing, King’s Lynn, Chichester, and Lincoln 
have all rejoiced in the public control of their 
water supplies, and have all been visited with severe 
outbreaks of enteric fever. Maidstone, on the 
other hand, where there was a severe outbreak a 
few years ago, is, we believe, supplied by a com- 
pany ; but it is the only one we can recall at the 
time of writing. 

The case of King’s Lynn was a peculiarly strik- 
ing example of the recklessness of local authorities 
in sanitary matters. A first outbreak occurred in 
1892, when severe representations were made to the 
local authorities as to the disgraceful state of their 
works. These led to no practical result, and on a 
second outbreak occurring in 1894 the official 
inquiry showed that the mains were laid in clay 
covered with garden mould, that the sources of 
pollution were numerous, and that the filters were 
so constructed and worked as to act as mere 
strainers. It appeared further that since 1875 the 
local authority had had reports from different 
eminent engineers, each of whom denounced = 

0 
private company could have afforded to ignore such 
representations. 

Returning to the alarm which Sir Alexander 
Binnie has again raised concerning the quality of 
the London water supply, it will remembered 


amongst its members Sir G. B. Bruce, Sir James 
Dewar, Mr. G. H. Hill, Mr. James Mansergh, and 
Dr. W. Ogle, was appointed to advise as to whether 
the Metropolitan water supply was adequate in 
quality and quantity. This Commission, after a 
very careful inquiry into the whole question, de- 
cided both questions in the affirmative ; and it is 
an interesting commentary on the self-sufficiency 
of popularly -elected bodies that the County 
Council, of which not one member in thirty knew 
the rudiments of modern hygiene, solemnly passed 
a resolution in 1895 denouncing the scheme, 
sanctioned by this committee of experts, as totally 
unsuited to the requirements of the Metropolis. 
In this no doubt they were echoing the senti- 
ments of their chief engineer; but an opinion 
which, expressed by Sir Alexander Binnie him- 
self, would be entitled to all respect, as coming from 


highly technical questions involved, becomes merely 
ludicrous when repeated by a body of gentlemen 
who, in the nature of things, can have no adequate 
basis for forming one of their own. The fact 
that they exhibit no symptoms of maintaining this 
ground now that the water undertakings have been 
transferred to a public authority on which they 
have a predominant voice, is strong evidence that 
the cry as to the dangerous nature of the Metro- 
politan supply was taken up by them, in the first 
instance, mainly from commercial considerations, as 
already suggested above. 

The alternative to the present system ‘of supply 
is that of which the details were got out by Sir 
Alexander Binnie in 1895, which in its turn seems 
to have been based on a scheme prepared by Messrs. 
Hassard and Tyrrell in 1891. The water was to be 
taken from the watersheds of the Wye, Usk, 
Llangorse Yrfon, Towy, and Edw. he area 
from which it was proposed to collect the water 
measured 480 square miles, and as the rainfall 
at different parts of this area ranged between 
45 in. and 75 in. per year, it was estimated 
that the supply here available for London would 
be equal to 415 million gallons daily. Two 
aqueducts were to be constructed, one termi- 
nating at Elstree, and the other at Banstead, 
where reservoirs, each holding sixteen days’ supply, 
would be formed at a height of 300 ft. above sea- 
level. The whole of the distribution would be 
effected by gravitation, no pumping being required. 
The total cost was estimated at 38} millions, of 
which only 18 millions would, it was stated, require 
to be expended at once. The advantages of the 
scheme were that the supply would be collected 
from unpolluted sources, and be soft, thus leading 
to alarge saving in soap. Yet although, as stated, 
the watersheds were not subject to pollution, and 
the water would have a 150-mile run in a clean 
conduit to London, it was still considered neces- 
sary to provide for -its filtration before permitting 
it to enter the distributing mains. e scheme 
which, following the advice of the expert Royal 
Commissions of 1892 and 1898, has: been actually 
adopted has been to increase the possible draught 
on the Thames by the construction of reservoirs 
in the river valley near Staines. In 1891, the 
year preceding the appointment of the first of these 
commissions, it appeared that the average supply 
to the Metropolis was about 171 million gallons 
daily, which was distributed to 5} million 
people. Of this total about 110 million gallons 
daily were drawn from the Thames, and from 
the Lea 524 million gallons. The average flow 
of the Thames was further found to be 1350 million 
gallons per day, falling to 1120 million gallons on 
the average of three dry years, and to million 
gallons for the driest year known. As the Thames 
Conservancy do not require more than 200 million 
gallons a day over Teddington Weir, it will be seen 
that there was a large surplus available in the case 
of the Thames; though in that of the Lea it 
ap to the Committee that the existing supply 
could not be increased, and should not even be 
maintained unless the reservoir capacity provided 
were very much increased—a point which has now 
been attended to. 

By erecting reservoirs in the Thames Valley the 
Commission reported that the supply drawn from 
the river could safely be brought up to 300 million 
— daily, and adding that obtained from the 

, deep wells and springs, the ‘‘ visible ” supply 
of water was brought up to 420 million gallons per 
day, equal to the supply of a population of 12 
million, taken at 35 gallons per head. It was 
not thought that a demand for this total could 

ibly arise before 1941, and the scheme, as out- 
ined, had the great advantage of being capable 
of being effected pari passu with the growth of 
the demand. 
It was proposed to provide a total storage capa- 
city of 18,000 million gallons, the work to be 
executed as follows :— 


Storage for. Cost. 

Million Gallons. £ 

By 1901 ... ee 2,000 898,115 
oo UN atk 2,000 363,985 
», 1921 2,000 736,685 
», 1931 4,000 725,585 
» 1941 8,000 1,443,565 
Total 18,000 4,168,935 


To the cost stated had, however, to be added 
that of pumping, which, including purchase of 
plant, and the capitalised value of the running 
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expenses and maintenance, was estimated to bring 
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up the total expenditure to 9} millions sterling, 
as against nearly four times this in the case of 
the Welsh scheme. Further, this plan has the 
very great advantage of necessitating no great 
accuracy in the estimates made of the prospective 
population of the Thames Valley; since, if, as 
appears highly probable, the rate of increase dimi- 
nishes in the future, it will only be necessary to 
extend the period suggested for the completion of 
the works; and at no time will there be any large 
amount of capital locked up in the construction of 
works far in excess of existing requirements. 

From a financial point of view, therefore, the 
adopted .scheme has enormous advantages over its 
rival ; but if it could be shown, as is contended by 
Sir Alexander Binnie, that the supply thus obtained 
constitutes a standing menace to the health of the 
Metropolis, there is no question but that either 
further methods of purification will have to be 
devised, or that the community will have to make 
up its mind to the stupendous outlay involved in 
the grandiose project for a supply from Wales or 
Cumberland. 

Had the matter arisen some twenty or twenty- 
five years ago, there is, we think, little doubt 
as to the advice which would have been ten- 
dered by sanitary experts ; though even then, 
although the vast majority held that water once 
polluted remained polluted, there were others 
who, basing their arguments not on theories as to 
what ought to happen, but on what experience 
seemed to show actually took place, were inclined 
to estimate the self-purifying powers of a stream 
at a very high value. Some indeed maintained 
that any amount of raw sewage might safely be 
passed into a stream, provided that it had a ten- 
mile run before any of it was drawn upon for pot- 
able purposes. This, no doubt, was a serious over- 
estimate of the powers of recuperation of a polluted 
stream, but that the estimate was not entirely 
without foundation was well shown in the fourth 
report of the Sewage Commission, published in 1904, 
where it was shown that the number of B. coli (a 
bacterium of a type common in the human in- 
testine), averaging 1600 to 1900 per cubic centi- 
metre in the river at Crossness, had become reduced 
to 378 at Grays, some 12 miles further down, and 
to 17.6 at Mucking, another 10 miles on. At Sun- 
bury and at Hampton the average number of these 
was found to be 83 to 89 per cubic centimetre, and 
the proportion of these certainly derived from the 
human intestine was here 70 per cent., in place of 
67 per cent., as at Grays. In the case of the filtered 
Thames water, as collected from the clear water 
wells of the East London Water Works, the average 
number of B. coli was 1 in 4 cubic centimetres of 
water ; and this even although at the time of the 
determination the meteorological conditions are 
noted as being very unfavourable to the efficiency 
of the filters. 

It appears, therefore, that it is possible for 
bacteria of intestinal origin to pass the filters ; 
but the question then arises as to whether it is 
possible for them to do so in sufficient quan- 
tities to constitute a danger to the public health. 
The Royal Commission concluded that this was 
not the case. Comparing the health of London 
for a period of ten years with that of fourteen 
different towns drawing their supplies from un- 
contaminated sources, it was found that in only 
four of these towns was the average death rate from 
typhoid lower than in London, and that but slightly, 
whilst in the case of the remaining ten the typhoid 
rate was higher, and in four of these ten double 
that of the Metropolis. Of course, cases are 
known in which small towns and villages with 
the most rudimentary sanitary arrangements have 
enjoyed an immunity from epidemics for years, 
so that the negative evidence above afforded 
requires careful consideration before it can be 
accepted as entirely satisfactory. Repeated sad 
experience has shown that the immunity of the 
primitive communities above referred to is certain, 
sooner or later, to break down, with most disas- 
trous consequences; and it is maintained that 
London is likely to experience the same fate. 

To our mind, however, this contention is nega- 
tived by experience. London is never free from 
imported infection. The 1892 Commission stated 
that on an average there were annually 1000 cases 
of typhoid in the Thames Valley above the intakes 
of the water supply; and in past years it is 
certain that by far too little care was taken to 
prevent the possibility of untreated sewage find- 
ing its way into the upper reaches of the Thames, 


The river therefore has undoubtedly been in- 
fected in the past, yet this infection for a very 
long period of years has failed to cause the 
development of any typhoid epidemic in the 
Metropolis. So far as we know, the same statement 
cannot certainly be made about any of the filthy 
villages which, as stated, have managed for con- 
siderable periods to show a good bill of health in 
ee of their neglect of sanitation. It would seem 
therefore that if London has escaped this danger in 
the past, when the Thames was most imperfectly 
protected against pollution by raw sewage, and 
when, moreover, the rationale of sand filtration 
was totally unappreciated, the danger is so sub- 
stantially lessened as to be negligible under exist- 
ing conditions, in which every precaution is taken 
to protect the river, and in which some under- 
standing has been reached as to the real nature of 
the purifying action exerted by the filters. 

That the action of the filters is highly inimical 
to the typhoid organism appears indisputable. In 
the town of Lawrence, Mass., the typhoid death 
rate for the five years prior to 1893 averaged well 
over 100 per 190,000. After putting in a system 
of sand filtration, the rate was reduced to under 20. 
Very possibly no existing system of sand filtra- 
tion is capable of absolutely preventing the passage 
of an occasional pathological bacterium ; but if one 
thing is more certain than another, it is that the 
human organism must be attacked in force by the 
bacteria in order to succumb, and an isolated 
specimen is rapidly disposed of by the natural 
defences of the body. 

In the case of the London supply, it should, 
moreover, be noted that by the time the water has 
reached the house faucet the discharge from any 
one filter must be pretty thoroughly mixed with 
that from others, and in view of the able expert 
control under which these filters are now placed, it is 
exceedingly unlikely that more than one filter should 
be seriously defective at atime. In the case of a 
small town the security may not be as great. The 
filters are, from the necessities of the case, likely 
to be under less efticient direction, and there is not 
the same opportunity for the dilution of a defective 
effluent as occurs when the water undertaking is 
on the vast scale of those supplying the Metropolis. 

As matters stand, we do not think that any 
adequate evidence has yet been advanced in support 
of the contention that the present supply is calcu- 
lated to endanger the public health, and it is too 
much to expect the community to provide a sum of 
nearly 40 millions sterling to protect itself against 
a danger which, tous, appears purely imaginary. 








CORUNDUM AND ITS USES. 
As an abrasive, corundum is a material of impor- 
tance in connection with a number of modern pro- 


cesses, and while the artificially-produced mineral 


is largely used at the present time, many important 
deposits of natural corundum are being economi- 
cally mined in different parts of the world. 

In chemical composition corundum is a com- 
pound of alumina (Al,0,), this base being present 
to the extent of from 95.5 to 98.79 per cent. Other 
matters present in varying degree are silica, water, 
and ferric oxide. It follows that these are only 
present in exceedingly small quantities, and the 
presence of silica must in no way lead to the con- 
fusion of corundum with carborundum, which latter 
mineral is, in fact, a true silicide of carbon (SiC), 
and which was only named carborundum by being 
mistaken for a form of alumina. 

Corundum is found in a variety of forms of diffe- 
rent quality and value. At one end of the scale 
are the gems ruby and sapphire, and at the other a 
mixture of corundum and magnetite commonly 
called emery. As a gem, the value of corundum 
varies according to colour, index of refraction, 
hardness, lustre, &c.; but with such matters we, of 
course, do not deal. Gems, however, are of prac- 
tical value to makers of scientific instruments, &c., 
as owing to their hardness they form excellent 
bearings, and are used not only by watchmakers, 
but also in the manufacture of electrical measur- 
ing instruments ; and in this field corundum of gem 
quality, in the form of small rubies, sapphires, 
&c., is of considerable importance. 

It is, however, with corundum used asan abrasive 
that we are more directly concerned, In hardness 
this mineral ranks next to the diamond, and is re- 

resented by 9, the diamond’s figure being 10. 
ardness alone is, of course, no final recommenda- 





tion, for, though it may be hard, a crystal on being 


broken may become rounded, when the sharp edges 
necessary for abrasive purposes would be wanting. 
It is one of the peculiarities of corundum of good 
quality, and which is necessarily free from decom- 
position or alteration, that it breaks and wears in 
such a manner as always to present sharp cutting 
edges. The gem quality being transparent, ordinary 
corundum is as a rule no more than translucent, 
and often even opaque, and is of a variety of 
colours, including pink, red, green, blue, yellow, 
and white. It is found in contact with rocks of 
both igneous and metamorphic formation, and in 
one form or other it is found scattered all over the 
world. Gems come from Asia, America, and 
Australia; corundum of abrasive quality from North 
America, India, &c.; and emery from North 
America, Greece, Turkey, &c. 

The mineral, as we learn from a most interesting 
bulletin on the subject, written by Mr. J. H. 
Pratt, and published by the United States Geolo- 
gical Survey, is not by any means worth working 
in all the districts in which it has been found. 
Indeed, having in view the fact that it is now manu- 
factured from bauxite in the electric furnace, its 
economic mining can ‘only be carried on under 
favourable conditions. Such conditions prevail, for 
instance, in Canada, in the Ontario province, where 
corundum of good quality has been mined, and 
mills, some of them of a capacity of 15 tons daily, are 
at work. In this district the corundum occurs in syen- 
ite as a primary constituent of the rock. This rock 
runs in dykes through the gneiss, and the seams 
vary in width from a few inches to several feet. 
The chief deposits occur in Peterborough, Lanark, 
and Hastings, &c. In the United States corundum 
occurs in North Carolina and Georgia in peridotite, 
and also in greater quantities at the line of contact 
of peridotite and gneiss, or gneiss and dunite. 
These deposits also are not always of a nature to be 
economically mined, but work is going on in Mason 
County at the Corundum Hill Mine, and in Clay and 
Transylvania Counties in North Carolina, and at 
Laurel Creek in Georgia. Corundum of emery form 
—i.e., fine, and mixed with magnetite—is found in 
quantities sufficient to be worked economically in 
the Chester district, Mass., U.S.A., and is exported 
in quantities from the Island of Naxos, Greece. 

The treatment of the ore, after mining, is some- 
what similar in process to the sluicing of gold 
quartz, but the method is modified according to the 
nature of the mine product and the rock formation 
whence it is drawn. The ore is crushed and sieved 
first, and then sluiced. On account of its great 
specific gravity, the ore is readily separated in this 
way from the other material, which is carried away 
by the stream. If the ore be one which contains 
large quantities of impurities, it is next transferred 
to a scouring machine, which is, in form, similar 
to a worm-conveyor. Finally, it is passed 
through a rolling process in a ‘‘ muller,” a circular 
power rolling-mill with heavy wooden rollers. The 
product is then washed, spread on a sloping plat- 
form, and allowed to drain all night. I[t is then 
dried in one of two ways—either by being passed 
through an inclined revolving cylinder or drum, in 
which there are coils of heated pipes, on which the 
corundum falls when raised by the rotation of the 
drum, or by being conveyed up to a height 
of some 20 ft. or 30ft., and dropped down the 
flue of a furnace onto an inclined iron plate, 
down which it slides into an iron box. At 
the present time corundum is chiefly used in the 
manufacture of grinding-wheels. As grinding has 
taken the place of much lathe work, wheels of first- 
class quality are necessary. These wheels are of 
three types—namely, chemical, vitrified, or cement 
wheels, so named from the manner in which they 
have been manufactured. The chemical wheel is 
considered the safest and most satisfactory for 
wheels of large diameter, but vitrified wheels are 
most generally used for the more moderate sizes. 
In these great care is necessary in the selection 
both of the quality of the corundum itself and of 
the bond, for if any foreign material introduced or 
present in the ore contains water of composition, the 
wheel is liable to burst during vitrification. Wheels 
are manufactured by this process in the following 
manner :—The corundum and bond are thoroughly 
mixed and poured into paper moulds and set aside 
to dry. When hard enough to be handled without 
hurt, they are trimmed and dressed on a potter’s 
wheel. They are then dried more thoroughly. 
When completely dry they are built up inside 
conical kilns 12 ft. to 20 ft. in height, and from 





10 ft. to 18 ft. in diameter. The kiln is sealed and 
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the fire started. At first the temperature is care- 
fully regulated, so that the moisture included in the 
parts, and also the water of crystallisation, is 
slowly driven off. When this is complete the 
temperature is raised to some 3000 deg. Fahr., 
and the fire maintained at this heat for several 
days. The fusion of the clay and bond being com- 
plete, the kilns are allowed to cool slowly. The 
wheels are then withdrawn, taken to a lathe and 
trued up, bushed, balanced, and finished. 

In the chemical wheel silicate of soda is mixed 
with the corundum or emery. This is moulded and 
tamped, and then subjected to ‘‘oven” heat for 
24 hours and finished in the manner described 
above. In the cement wheel shellac or other sub- 
stances are used for bonding. 








AMERICAN AND COLONIAL 
ENGINEERING CASES 

In view of the fact that cases arising in relation 
to engineering and building contracts are usually 
decided before official referees, and that they only 
rarely come before the High Court for discussion, 
engineers and their legal advisers are often at a loss 
to know what interpretation the courts will put 
upon particular clauses. Indeed, the lawyer who 
tries to form an opinion as to the merits of a dispute 
between employer and contractor is practically 
compelled to carry his researches further afield, 
and tap those prolific sources of information—the 
American and colonial law reports. 

A glance through some of the volumes which have 
been published during the last few years reveals 
certain cases which it is conceived may be of use to 
readers of ENGINEERING. Inasmuch as the reports 
from which our notes have been taken are not 
easily accessible, we have not thought it necessary 
to print full references. The exact whereabouts of 
any of the cases epitomised could, however, be 
given if required. 

The relations between contractor and sub-con- 
tractor were discussed in the case of Hely v. 
Fred. Hoertz in Kentucky, in 1905. The defend- 
ant contracted to construct a water reservoir, 
and sublet the work of excavation to the plaintiff 
under a contract which required the plaintiff 
to perform his work as required in the specifi- 
cation. One clause of the specification provided 
that the vertical faces or cuts resulting from 
the excavation should be sustained by means of 
braces until the concrete walls were put up. It 
was held to be the plaintiff’s duty to prevent the 
caving or sliding of the vertical walls before the 
completion of his work, and hence he was not 
entitled to recover for extra work in removing 
earth which slid into the excavation from the walls. 

Any circumstances which might tend to bias the 
architect or engineer in favour of the employed as 
against the contractor should be disclosed. Thus 
in Ludlam v. Wilson, decided in Ontario in 1901, 
the person appointed by the employer to super- 
intend the work and give the certificate was a rela- 
tion of, and was indebted in a large sum to, the 
employer. It was held that the relationship, 
family and financial, of the superintendent to 
the defendant should have been disclosed to the 
contractors. 

In another Canadian case (Ryan v. Carleton 
(1900)) it was held that plans and specifications 
drawn for the erection of buildings, the specifica- 
tions being divided under the headings ‘‘ Notes,” 
‘* Conditions,” and ‘‘ Specifications,” referred to 
in the contract, and initialled by the parties, all 
bound up together, and forming one document, 
must be read together as constituting one entire 
contract. 

Questions often arise with regard to the force 
and effect of the certificate which an engineer or 
architect may be called upon to give. Where a 
contract for railroad construction provided that, 
on the certificate of the chief engineer, the work 
had been completed agreeably to the contract, 
together with his estimate of the quantity of the 
various kinds of work done thereunder, which 
estimate should be conclusive between the parties, 
the defendant would pay the contractor the amount 
fixed, and the engineer certified that he had ac- 
cepted ‘‘ clearing on main line extension ” between 
certain specified stations, comprising a certain 
number of acres, this certificate was held to be 
conclusive that he had accepted the work which 
had been done under the contract, as modified by 
subsequent agreement, although the certificate was 
not in the language of the contract, that the con- 


tractor had ‘‘ fully completed and finished agreeably 
to the various stipulations and specifications of the 
agreement ” (Eastham v. Weston Construction 
Company, Washington (1905)). 

It is a well-known principle of English law that 
where a builder or contractor undertakes to carry 
out a particular work in a certain time, he must 
satisfy himself as to the possibility of the per- 
formance, and that there is no hidden difficulty in 
his way. Sometimes, however, the architect or 
engineer is given a dispensing power. 

In a recent American case (Norcross v. Wyman, 
Massachusetts, (1904)), there was a clause in. a 
contract under seal to the effect that ‘‘ the archi- 
tects shall be the sole interpreters of their draw- 
ings and these specifications, and, except as other- 
wise provided or specified, their decision upon 
all questions relative to drawings, specifications, 
or contract for the said building shall be final 
and binding upon the owner and the contractor.” 
By the contract, which included the specifications 
and plans, the contractor was required to provide 
a suitable foundation for the building. e en- 
countered a quicksand which required more work 
than had been anticipated. 

The architects decided that the expense of the 
work made necessary by the quicksand was extra 
work, not included in the contract price. The 
owner refused to be bound by this decision. It was 
held, however, that under the agreement of the 
parties the decision of the architects was final, and 
that for the purposes of their decision they were 
free to adopt such legal principles as they honestly 
believed to be applicable, and to act on such evi- 
dence as they chose to receive; and whether the 
contract by its true construction required the 
plaintiff to excavate the quicksand was immaterial. 

Contracts for large works usually provide that 
the certificate of the engineer or architect shall be a 
condition precedent to the builders’ right to sue. 
In an American case (Leverone v. Arancio (1901) 
179 Mass., 439) the specifications of a building con- 
tract contained the following provisions :—‘‘ Before 
any final estimate shall be allowed by the archi- 
tect in charge, the contractor will be required to 
sign a certificate on the said estimate that he will 
accept the same as a settlement in full for all claims 
against the owner on account of work done under 
this specification and contract. The contractor 
shall also sign and duly attest a statement, before 
final payment is made, that all claims for materials 
provided, or labour performed, on this property are 
paid and satisfied in full, and that there are no 
claims whatsoever against the owner of this pro- 
perty.” It was held that the foregoing require- 
ments were conditions precedent which the con- 
tractor must fulfil before he could sue on the 
contract. 

In the same case it was provided that ‘‘ the con- 
tractor, under the direction and to the satisfaction 
of the architect, acting for the purposes of this 
contract as agent of the said owner, shall and will 
provide all the materials, and perform all the work 
mentioned in the specifications and shown in the 
drawings.” It was held that this did not go further 
than to make the architect the agent of the owner 
in the matter of deciding whether the work done 
fulfilled the requirements of the specifications and 
drawings, and did not give him authority to waive, 
on behalf of the owner, the terms on which the 
owner had stipulated that the payments were to 
be made when the work described had been done 
to the architect’s satisfaction. 

In another case (Carberry ». Farnsworth (1900)) 
a contract for mason’s work and grading, the speci- 
fications contained the requirement :—‘‘ Fill the 
walls solidly as laid with mortar, carefully pointed 
inside and outside above ground. Below ground 
the outside of walls to as smooth as pos- 
sible, and plastered from footings to grade with 
half cement mortar ; this is to be allowed to dry, 
and the wall approved before the filling is com- 
menced.” Itwas held that the words ‘‘above 
ground” qualified only the words ‘‘ carefully 
pointed inside and outside,” and that the contract 
was to build solid walls with mortar below as well 
as above ground. 

It was laid down in an old English case (Farns- 
worth v. Garrard) that where a contract is complete 
and entire, and the contractor does not carry it 
out, he can recover nothing ; and the mere fact 
that the employer accepts the work, as where, for 
instance, he commences to live in a house built for 
him, does not entitle the contractor to recover for 
his work and labour. 








Farnsworth v. Garrard was followed by the 
American case of Gillis v. Cobe (Massachusetts 
(1899)), where an action was brought for work done 
and materials furnished in the construction of a 
building, which the plaintiff had contracted to build, 
but failed to construct to the satisfaction of the 
architect, whose approval was required. The contract 
required the plaintiff to ram the cinder filling on 
which the concrete floor of the building was laid. 
When certain heavy tanks, for which the building 
had been designed, were put in place, there was so 
great a sinking of the floor that the damage caused 
thereby was greater than the value of the work and 
materials furnished by the plaintiff. The cause of 
the sinking of the floor was not shown, nor whether 
it was due to insufficient ramming of the cinder 
filling, or to the nature of the soil. It was held 
that in order to recover the plaintiff must show 
that the building as it existed had a market value, 
and added to the value of the defendant’s land ; 
that the burden was not upon the defendant to 
show that the sinking of the floor was due to the 
failure of the plaintiff to perform his contract ; 
and that the plaintiff could not recover the value 
of his work and materials diminished by such 
damages as the defendant could prove in recoup- 
ment. 

Nice questions sometimes arise where buildings 
or works partially erected are injured or destroyed 
by fire. Who is liable? All contracts to do work 
on a particular thing are taken to presume the 
continued existence of that thing; but if a man 
undertakes to erect a building or a machine, it 
appears that he must run the risk of its being 
burnt before completion. In a Canadian case, where 
a partially-completed building was destroyed by 
fire, and the builder sued as on a quantwm meruit, 
it was held that he could not recover (King »v. 
Low (1901) ). 

In another Ontario case, however (Ontario Electric 
Light Company v. Baxter and Galloway Company, 
Limited (1903)), where, under the terms of an agree- 
ment, the plaintiffs were to supply the defendants 
with electric current to a specified amount of horse- 
power in the defendants’ premises, to be used by 
them only for running machinery, it was held 
that such limitation was for the purpose of con- 
fining the use of the power to the defendants’ 
premises, and not to any existing mill thereon ; 
and the fact that such mill was afterwards destroyed 
by fire did not dispense with the defendants’ obli- 
gation to receive and pay for the power. 








PHYSICAL PROPERTIES OF GLASSES. 
Less than half a century ago, there were chemists 
ready to give not only a definition of glass and 
glasses, but also molecular formule for them. We 
know now, at least, that these formule have not 
even any hypothetical value, and modern research 
aims more at producing glasses of definite properties 
than at settling the constitution of glass. That may 
appear to be a rough, although not a scientific, 
way to proceed. For the constitution would pro- 
bably give us valuable clues as to the interdepen- 
dence of the physical properties on the chemical 
composition. But by trying to express the physical 
properties as functions of the poe composi- 
tion, we are working at the problem of the con- 
stitution, though not in the most direct way. 

The actual research work on the properties of 
lasses, as everybody knows, has almost exclusively 

en done at one spot—in the Jena Glass Works. 
The only other promising investigations, which 
Mr. Rosenhain has been carrying on in Messrs. 
Chance’s works, have been mentioned in our 
columns,* and will be alluded to again in this 
article. Hovestadt’s volume on Jena Glasses, pub- 
lished in 1900, gave the world a definite idea of the 
aims and methods of the Jena scientists. Some 
further information has been communicated by Dr. 
E. Zschimmer, in a lecture delivered last year at 
Breslau.t Dr. Zschimmer is continuing the work 
of Abbe and Schott, with special regard to refrac- 
tion and dispersion. The glasses of the present time 
are peculiar amorphous silicates, borates, phos- 
phates, or mixtures of these acid constituents with 
the oxides of sodium, potassium, magnesium, zinc, 
calcium, barium, lead, antimony, arsenic, alumi- 
nium, and, further, the rare earths and the coloured 
oxides of iron, manganese, &c. There is an end- 
less variety of these compounds and glasses. In 


= See ENGINEERING, vol. lxxix., page 764. 
+ See Zeitschrift fiir Elektrochemie, 1905, page 629, 
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order to study the influence of any constituent, 
Schott and Winkelmann first proceeded on em- 
pirical algebraical lines. Supposing we determine 
the expansion coefficients of a number of glasses 
containing the same constituents in various pro- 
portions; then we can algebraically deduce the 
apparent influence of any of the constituents on 
the expansion coefficients, and test the result by 
determining the expansion of other mixtures. The 
agreement between the calculated and observed 
values was fairly satisfactory, and some useful 
guidance was thus gained for technical purposes. 

The other way, adopted by Abbe and Schott for 
researches on refraction and dispersion, is more 
scientific. The optical and chemical properties of 
the solvent—i.e., the acid constituent—and of the 
solutes—oxides—are separately determined ; then 
the solutes are added step by step, and the proper- 
ties, as well as the composition of the resulting 
glass, are ascertained.* e thus obtain a series of 
curves showing, for instance, that the refractive 
index of boric acid (B, O;), — 1.462, is increased by 
114 units of the third place, if 40 parts of BaO are 
added to 100 B.O, ; the same amount of Li,O would 
produce an increase of 77, ZnO of 93, PbO of 248 
of these units. The curves are not straight lines, 
however ; the optical influence of the heavy oxides 
becomes more pronounced with higher concentra- 
tions, that of the alkalies less pronounced. When 
boric acid is fused with an alkali silicate, the 
refractive index shows a maximum for 15 per cent. 
of B,O, (in 100 parts of potash glass) and: decreases 
afterwards. It was, of course, to be expected that 
the influence of the oxides would not always be 
simply additive. 

hile improving a glass in one respect, we may 

deteriorate it in others. There has been a good 
deal of grumbling about the hygroscopic character 
of certain glasses. All alkali glasses condense or 
absorb water from the atmosphere, especially when 
they are warm—at 60 dey. and 80 deg. Cent. It is 
not a question of dew formation. In testing for 
this property, Dr. Zschimmer uses a comparison 
surface of quartz. The absorption may take weeks 
and years to become apparent; it depends upon 
the state of the surface and of the atmosphere, 
and upon the chemical composition of the glass ; 
borate glasses are not subject to it. A fine, faintly 
alkaline mist will settle on the glass, and ‘finally 
crystals (of soda?) begin to form. The durability 
of the glasses against liquid water is a different 
thing, not directly connected with this absorption. 

Though the problems are very complex, many 
difficulties have successfully been overcome. The 
special Jena (rerdte Glas (chemical utensil glass), for 
instance, is only a third as much attacked by 
dilute soda as the best Bohemian glass, and only 
one-thirteenth as much by water, and can 
heated over gas-burners without wire gauze, and 
may suddenly be cooled. This thermal resistivity 
has been procured by studying six constants— 
linear expansion a, heat conductivity K, specific 
heat c, specific gravity s, electrification coefficient E, 
and tensile strength P, and it is supposed to depend 


on P ,/K/aE ,/se. That the depression of the 
freezing-point and similar troubles, due to the very 
slow contraction and expansion of the glass, have 
been minimised in the boro-silicate thermometer 
glass ITT., is well known. TheJena chimney-glasses 
for incandescent gas-burners are characterised by a 
very low coefficient of expansion ; the combustion 
tube glass by a high degree of infusibility. The 
absorption of certain rays is optically important. 
All glasses are more or less, visibly or invisibly, 
coloured—that is to say, they absorb particular 
rays by preference. The study of these features 
has resulted in the preparation of suitable red, 
green, and blue filter glasses for colour photo- 
graphy. The iron protoxide of Zsigmondy glasses 
absorbs chiefly the infra-red heat rays ; the uviol 
glasses of Schott, Schumann, and Zschimmer are 
transparent to the ultra-violet rays, and are hence 
valuable for astro-photography and for scientific 
and medical work. The mercury spectrum, taken 
with a uviol prism, shows several otherwise indis- 
cernible lines, and the new monochromatic lamps 
cut out all but the brightest mercury spectrum lines 
which we want for research. The heaviest baryta 
crown makes good photographic object-glasses. 
These successes are the fruit of systematic, 
laborious, and expensive researches, involving many 





* The terms “solvent” and “solute” are not to be 
understood literally ; whether glasses may be regarded as 


failures. All the mixtures do not give homogeneous 
glasses, and when fusion is obtained with difficulty, 
there is the danger of crystallisation, which has 
always to be guarded against. Even small percent- 
ages of certain constituents may produce it. Mr. 
Rosenhain has struck out a new line by endeavour- 
ing, not to prevent crystallisation, but to foster 
crystallisation, so as a if possible, crystals 
of large sizes, suitable for optical apparatus. How 
this is to be accomplished we have explained on 
another occasion. It is not clear from Dr. Zschim- 
mer’s remarks whether they will at Jena also give 
a trial to the crystallised glasses, which are not 
glasses in the proper sense. So far, they have 
confined themselves to mixtures yielding perfectly 
homogeneous amorphous glasses, devoid of any 
grouping about certain axes. But it would not be 
surprising if crystalline glasses were being experi- 
mented upon both at the Lighthouse Works, near 
Birmingham, and at Jena. 








NOTES. 

New. Centrat Rattway Station ror STOCKHOLM. 

Tue Royal Commission which was appointed on 
March 6, 1901, for the purpose of drawing up a 
proposal for a new central station in Stockholm, oe 
at length finished its labours, and now proposes an 
expenditure of 52,714,000 kr., or about 2,930,0001., 
on the work. The main passenger station, with 
its goods station, will, as a terminus, be placed 
about on the same spot as the present central 
station, though the area will be much extended. 
The station will be located almost opposite Lilla 
Vattu-street, with the lines at the same level, 
and with special arrangements in its northern part 
for the local traffic of the Norse main railway and 
the Stockholm-Viisteros-Bergslagen Railway. The 
main station, the Sddermalm and Koénigsholm sta- 
tions (for the west main line) ; the smaller Karlberg 
and Solna stations will thus provide vastly in- 
creased facilities for the passenger traffic. As for the 
goods traffic, the cyews south station will be given 
up entirely for all kinds of goods, and there will 
be erected large warehouses, &c. A separate goods 
station will also be built at Kénigsholm, between 
Lindhagen - street and the Kénigsholm passenger 
station. The Norrtull goods station will be main- 
tained, and the Tomteboda sorting station will be 
extended and rebuilt, and a similar station will be 
built south of Arstaviken. The proposed stations 
are expected materially to increase local passenger 
traffic, and the arrangements are altogether on such 
a scale that they are likely to meet all requirements 
for a long time to come. The new lines and the 
new goods stations will, it is argued, facilitate to 
a marked degree the traffic between the various 
parts of the harbour, both present and future, and 
the railway. It is proposed to provide these exten- 
sions into three successive stages : the first com- 
prising the new inlet for the west main line, with 
the passenger stations at Sddermalm and Kénigs- 
holm, and some of the extensions to the goods 
station of the Sédra station. The cost of the 
works coming under the first stage amounts to 
35,301,000 kr., or about 2,000,000/. The second 
stage comprises the rebuilding and extension of the 
main station, of the Norra station, and the Tomte- 
boda sorting station, besides the commencement 
of the Arsta sorting station and the Kénigsholm 
goods station ; filling up work of the Klaravik, 
and the construction of a double line for the west 
main line from Karlberg to the main station, also 
come under this head. The cost of this stage is 
calculated at 13,136,000 kr., or some 730,000I. 
The third stage, finally, is to comprise the com- 
pletion of the remaining works, of which the 
cost is estimated at 4,277,000 kr., or 237,0001. The 
time required for completing the works under stage 
1 is calculated at seven years ; and the work under 
stage 2 need not, it is expected, be carried out 
until some ten or twelve years after the completion 
of the relatively provisional station arrangements. 
The Commission finally points out that at least one 
of the proposed alterations should be taken in hand 
as soon as possible. 
ProvecteD LARGE EXHIBITION IN COPENHAGEN. 
The holding of a large Scandinavian, and to 
some extent International, exhibition in Copen- 
hagen during the years 1913 or 1914, is at present 
being eagerly discussed in interested quarters, and 
the plan is on the whole being favourably received. 
A somewhat similar scheme, though probably on a 
less ambitious scale, is attracting some attention in 





solutions is an open question. 





Norway ; still, the Norwegians do not seem indis- 


posed to waive their plan in order to give a full 
support to a big Copenhagen exhibition, which, 
they prophesy, may turn out a highly important 
and interesting affair. On the other hand, the year 
1914 is the centenary of Norway’s again becoming 
an independent kingdom ; and if Denmark wants to 
hold the exhibition, she should lose no time in 
clenching the matter, which, in fact, is under most 
serious consideration. In some eight or ten years 
Copenhagen will have an admirable site available 
for a big exhibition—viz., the large area now occu- 
pied by the main railway station and the many 
auxiliary buildings. The position is central and 
convenient in every respect, and the large hall of 
the station, in itself an interesting structure, might 
with advantage be converted into a huge machinery 
hall. The position of the proposed site for the 
exhibition leaves absolutely nothing to be desired, 
on account of its immediate vicinity to the world- 
famed Tivoli Gardens, and one or two picturesque 
ks, with which special connection by means of 
ridges across some intervening big thoroughfares 
could be established. The area available is between 
40 and 50 acres, if the whole of railway grounds 
were utilised ; in addition to which some buildings 
might perhaps be placed in the nearest park. The 
area of buildings on the main ground, according toa 
cursory calculation, is estimated at some 600,000 
square feet. The matter is now in the hands of 
the Society of Industries, Copenhagen, under 
whose auspices several previous exhibitions have 
been most successfully realised. The last exhibi- 
tion, in 1888, was admittedly a great success ; and 
since then Copenhagen, and Denmark generally, have 
developed vastly in many directions, and Copenhagen 
possesses exceptional advantages for the holding of 
a large exhibition. 


Coat 1n Russia. 

The production of coal in Russia shows a rapid 
and continuous increase, and during the last ten 
years it has been doubled, the increase, as far as 
Siberia goes, of course, being on a far larger scale. 
The following table gives some interesting par- 
ticulars as to the production of coal in the different 
parts of the Russian Empire :— 



































— | 1898. | 1899. | 1904. 
tons tons | tons 
South Russia | 3,806,900 | 8,940,000 | 12,275,000 
Poland | 3,070,000 | 3,855,000 | 4 560,000 
Ural .. ie: 252,700 | 351,200 509,000 
Central Russia | 173,800 | 217,300 | 212,500 
Caucasus .| 25,200 | 34,920 | 41,800 
European Russia ..| 7,328,690 | 13,398,420 | 17,698,300 
Turkestan .. 13,300 6,980 ? 
West Siberia 17,+00 69,700 ? 
East Siberia .. 11,900 78,900 ? 
Siberia .. 43,000 | 155,580 ? 
Whole of Russia 7,371,690 


13,554,000 ? 


Whilst the figures for Siberia for 1904 were not 
available when the above list was made up, it 
may be of interest to note that the output of coal 
in Siberia for 1903 amounted to 665,000 tons. 
South Russia heads the list, both as regards output 
and the quality of the coal, and yielded, during 1904, 
70 per cent. of the total production. It appears 
that the output for every year omes more re- 
gular, and is less influenced by agricultural work 
and holy days. Asregards anthracite coal, however, 
the largest output takes place during the winter 
half-year, when labour is more plentiful, and the 
demand for coal greater. The production exceeded 
the sale by 206,000 tons, against 127,000 tons 
for the year 1903. The production of coke in the 
year 1904 amounted to 1,652,500 tons at the 
coal-mines, and 685,400 tons at the blast-furnaces, 
making a total of rather more than 2,337,900 
tons, against 1,905,000 tons in 1901, and some- 
what less in the two intervening years. The 
quantity of coal used for production of coke in 
1904 was 3,214,000 tons. The iron works use 
between a quarter and a half of the coke produced 
at the coal-mines, but the demand for coke was 
slack during 1901 and 1903. In Southern Russia 
the coal deposits gradually become anthracite in 
the direction from west to east, the district of the 
Don Cossacks being particularly rich in anthracite. 
During the year 1904 the total figure for coal was 
11,137,000 tons, and for anthracite, 1,140,000 
tons. During the year 1904 the railways con- 
sumed 2,825,000 tons ; the metallurgical industries, 
2,312,000 tons; various manufactures, 656,000 








tons (or about twice as much as in the year 1901) ; 
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sugar factories, 538,000 tons, &c., although the 
figures given here may not be entirely exhaustive. 


Howipays In JAPAN. 


Since the conclusion of the war with Russia 
tourists have come in great numbers te Japan, and 
every corner capable of accommodating them is 
occupied—so much occupied, indeed, that the over- 
flow has extended to places miles away from Tokio. 
Japan, indeed, promises to become as popular as 
Switzerland as a holiday resort, and the revenue 
derived from the tourists will form a very important 
item in augmenting the resources of the country. 
Naturally, both the people and the Government are 
anxious to encourage what may be called the tourist 
industry, not only for its direct, but also for its 
indirect results. These latter are even more im- 
portant than the direct income derived, for the 
contact of travellers from all the chief countries 
in the world makes Japan and the Japanese known, 
and leads to a development of their resources and 
extension of industry and commerce. Visitors 
from Britain are specially welcome, and it is to be 
hoped that an interchange of visits will lead to the 
strengthening of the bonds of friendship between 
the two empires of Britain and Japan. We have, ona 
former occasion, mentioned the ‘‘ Welcome Society,” 
which was founded in 1893 with the object of wel- 
coming foreign visitors to Japan and rendering 

‘them every assistance during their stay. The 
Imperial household has patronised the Society, and 
honoured it with a substantial contribution, and 
nearly all the foreign Ministers are honorary mem- 
bers. Its Council contains many representative 
men, and for the payment of 5 yen (10s.) foreign 
visitors and their families receive all the services 
of the Society without further charge. It aims at 
bringing within the reach of tourists the means of 
accurately observing the features of the country and 
the characteristics of the people ; aiding them to 
visit places specially interesting or famous for scenic 








beauties ; also to view objects of art, and to enter 








into social or commercial relations with the people ; 
in short, affording them all facilities and con- 
veniences toward the accomplishment of their 
several aims, thus promoting the cause of interna- 
tional intercourse and trade. The Society publishes 
a small guide-book and an excellent map showing 
all the roads and railways of the country, and giving 
information of general use to travellers. A short 
time ago the Minister of Finance, Dr. Sakatani, at 
a meeting of the Economic Society laid great stress 
on the necessity of arrangements for the accommo- 
dation of tourists. He mentioned the improvement 
of railway services and of connections between 
steamers and railways as a reform easy of attain- 
ment; and he pointed out that the hotel accom- 
modation suitable for foreign visitors was still 
very imperfect, and suggested that it should at 
once receive attention. The suggestion has evi- 
dently been adopted, and large additions are 
being made to the hotel accommodation. The 
editor of the Japan Daily Mail, however, utters 
a note of warning not to overdo it. He says 
that this, in his opinion, is the tourists’ year 
par excellence. It is the year immediately after 
the war, and the average Occidental is extremely 
curious to see the first Oriental nation that has 
ever held its own in the lists against a Western 
Power, above all against the champion—or well- 
nigh the champion—military giant of Europe ; and 
he thinks that when that curiosity is satisfied, Japan 
will lose much of its attractive force. Be that as 
it may, Japan will always be a very attractive 
country for a holiday, and we sincerely hope that 
its best features will not be spoiled by foreign 
globe-trotters. 


Lonpon County Counci, TRAMWAYS. 








The detailed statement of the financial result of | 
the working of the London County Council Tram- | 
ways for the year ending March last has re- 
cently been published, and on the whole it appears 
satisfactory, although the promised contribution in 
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aid of the rates is still in the dim future. The 
total receipts were 100,114/. more than in 1904-5, 
notwithstanding the fact that the reconstruction 
of the Catford, Battersea, and a portion of the 
Woolwich lines for electric traction was begun 
during the year, and caused a certain reduction 
in the receipts from these lines. The southern 
tramway system now extends over a total length 
of 582% street miles, which includes the lines of 
the Woolwich and South-East London- Tramways 
Company, but does not include the lines purchased 
from the London, Camberwell, and Dulwich Tram 
ways Company. Of this total length about 28} 
miles of double track have been reconstructed on 
the underground conduit system of electric traction. 
The net capital expenditure on the whole of the 
southern lines amounted in March last to 3,070,8281., 
but of this amount 293,4911. has been repaid out 
of revenue, leaving the outstanding debt at 
2,777,3371. The net expenditure on capital ac- 
count during the year was 374,582I., of which 
49,8251. went towards the purchase of the Wool- 
wich and South London Tramways. The total 
receipts during the year showed a marked in- 
crease in traffic, and amounted to 782,2101., which, 
after deducting the working expenses, left a gross 
surplus on the working of 220,454/. Nearly the 
whole of this surplus was derived from the operation 
of lines worked by electric traction, and amounted 
to 219,3021., the balance of 11521. accruing from 
lines worked by horses. After deducting debt 
charges of 174,8631., and the small sum of 35,0001. 
set aside for the renewals reserve fund, and for income 
tax, a net surplus of 23191. was left, to be carried 
forward to the appropriation account. In the year 
1904-5 the net surplus was 70541., but during last year 
the gross surplus was less than it otherwise would 
have been, owing to the purchase and renewal of 
the Lower Camberwell and Dulwich lines, the cost 
of which was charged to revenue account. The re- 
newals reserve fund now amounts to 103,6831. 14s. 7d. 
Owing to the different circumstances obtaining, a 

















198 


ENGINEERING. 


[Auc. 10, 1906. 








comparison of the working expenses with previous 
years is not easy, but the total operating expenses 
for electric traction were 407,5571. 15s. 10d., or 
8.04d. per car-mile run, which includes 18751. 8s. 3d. 
forspecial charges. Thenuinber of passengerscarried 
and the number of car-miles run showed a marked in- 
crease over 1904-5, the former being 183,512,421, and 
the latter 15,578,793. This was 18,693,861 passengers 
and 1,497,386 car-miles more than in the previous 
year. Magnetic brakes were fitted on a number of 
cars during the year. In the northern tramway 
system there are now about 50% street miles of 
lines, nearly the whole of which were, up to March 
last, leased to and worked by the North Metro- 
politan Tramways Company, horses being used as 
motive power. Uptothe end of March last the total 
capital expenditure in respect of the northern tram- 
ways was 1,118,166l. 3s. 3d., the net amount ex- 
pended during the year being 151,408/. 15s. Repay- 
ments of capital amounting to 134,883/. 18s. 5d. 
were made out of revenue during the year. The 
receipts for the year from lines not worked by the 
London County Council, by way of rent, &c., 
amounted to 61,7401. 17s. 4d. from the North 
Metropolitan Tramways Company, 3711. 17s. 4d. 
from the Metropolitan Electric Tramways, Limited, 
and 2981. 6s. 8d. fromtenants of properties, making 
a total of 62,4111. 2s. 4d. After deducting from this 
sum debt charges and expenses incurred in doubling 
short lengths of tramways, a surplus of 25,2561. 
14s. 3d. was carried forward to appropriation 
account, as compared with 22,8361. 1s. 1d. in 
1904-5. The Aldwych to Islington Tramways were 
only in operation about five weeks, and it is there- 
fore hardly pos:ible to judge as to the final result 
of their working. 





THE ACCIDENT TO THE ‘‘ DEUTSCHLAND.”’ 

Ir will be remembered that on Friday, July 14, the 
Hamburg-American liner Deutschland met with a 
serious accident at Dover. The vessel was leaving the 
harbour, being assisted by two tugs, which were 
moving her stern first, her head being towards the 
pier. The hawsers from the tugs for some reason 
snapped, and in order to keep the big ship under con- 
trol the telegraph was put at ‘‘astern.” The engine- 
room, however, apparently made a mistake, and the 
links were put at the ‘‘ ahead” position, with the 
result that the ship was brought up by the stone pier. 
The damage to the bows was severe, as will be 
gathered by the two illustrations, Figs. 1 and 2 on 
the preceding page. The fore peak was, of course, full 
of water, but the bulkhead prevented it from entering 
the ship; in fact, she went astern under her own 
steam, and dropped her anchor. 

It was at first intended that the ship should return 
to Hamburg, but it was afterwards decided that she 
should be taken to Southampton, and the necessar 
repairs should be executed at the Woolston Yard of 
Messrs. J. I. Thornycroft and Co., Limited, who were 
in a position to promise the completion of the neces- 
sary work in a very short time. It was at Svuth- 
ampton that the photographs, from which our engrav- 
ings have been made, were taken. The repairs include 
a new stem and about forty new bow-plates. 





Tenpers Invitep. — The Commercial Intelligence 
Branch of the Board of Trade intimate that tenders are 
invited by the Uruguayan Minister of Fomento for the 
building of a port at La Paloma. The works are esti- 
mated to cost under a quarter of a million sterling. Ten- 
ders will be received up to September 20. 





Tue SwepisH Zone Tarivr.—The Swedish zone tariff 
on the State railways, which comes into force with the 
bepianiog of the present year, has called forth a very con- 
siderable amount of opposition. The base of the new 
tariff is 50 dre first-class for each zone, 30 dre second- 
class, and 20 ire third-class (respectively 6%d., 4d., and 
244.) Each zone, in the first 12 zones, has a length of 
8 kilometres (5 miles), and in each following group of 
12 zones 1 kilometre more than the preceding group. 
For third-class journeys the fare for the first 4 kilo- 
metres in zones 2 to 12 is reduced by 10 ére, Monthly 
tickets between two stations are chatged at the figure re- 
saeateag 3 journeys. Tickets for 20 journeys third- 
class can be issued, where the Reilway may see 
fit, vs not for distances above 4 kilometres; the 
price is 2 ire per passenger kilometre. Not only has 
the new system caused much dissatisfaction amongst the 
travelling public, but it does not seem to have benefited 
the State railways to any noticeable extent, the increase 
in the traffic receipts for pemnegers for January only 
amounting to barely 50002. The bulk of this is credited to 
January, owing, it is stated, to the considerable number 
of monthly tickets bought after the term of the year. 
The increase, in fact, does not reach what would be the 
Ordinary increase under the old system. The 8 


traffic shows more improvement—some 8 to 9 per cent. 


Y | area. 


STEAM TRIALS OF H.M. ARMOURED 
CRUISER ‘‘ NATAL.” 


His Mavsesty’s armoured cruiser Natal, constructed 
by Messrs. Vickers Sons and Maxim, Limited, Barrow- 
in-Furness, has completed all the steam trials specified 
in the contract, and the results are, in every instance, 
very satisfactory, the efficiency in some respects 
exceeding that in other ships of the class, The Natal 
belongs to the Duke of Edinburgh class, and is 
480 {t. long between perpendiculars, 73 ft. 6 in. 
beam, and at 27 ft. draught displaces 13,550 tons. 
She carries 2000 tons of coal, in addition to a 
large quantity of oil fuel in the double bottom. 
She is ticularly well protected, for the most 

rt with 6-in. armour, and has six 9.2-in. and 
our 7.5-in. guus, mounted singly above the upper 
deck in barbettes of 6-in. armour; but as we 
have already fully described the fighting qualities of 
the vessels of the class, we need not again enter upon 

ha 


'“THE ROYAL NAVAL ARTIFICERS, ENGI. 
NEERS, AND ENGINE-ROOM ARTIFICERS,” 


WE have received the current issue of the above publi- 
cation, which is the official organ of the Royal Naval 
Artificers and Engineers and Engine-Room Artificers 
Benevolent Fund. The number opens with some edi- 
torial notes, in which are discussed the recent naval 
manceuvres, the wreck of the Montagu, the publication 
of the Douglas memorandum on naval training, and 
some other matters. The concluding section is given of 
an article on ‘‘Fuel and its Economy,” by Artificer- 
Engineer E. T. Norris; Artificer- Engineer R. H. 
Junor writes on ‘‘ Asbestos”—with excellent illustra- 
tions of the mines and the process of manufacture of 
| asbestos goods—there is a reprint of a paper on ‘‘ Boiler 
| Furnaces and the Effect of Oil in their Ultimate 
Strength,” and another reprint of a paper on ‘“ The 
Corrosion of Condenser Tubes,” by Professor Sexton. 
Other articles are on “ Energy. its Forms and Measure- 
| ment ” (continued), by Mr. C. W. Price ; ‘‘The Circulation 
‘of Water in Steam-Boilers ;” ‘‘ The Efficiency of Surface 





TABLE J.—Sream Triats or H.M.S. ‘ Nata.” 





Duration of trial. . 


8 hours’ full power | 30 hours’ consumption 


30 hours’ consumption 


trial at 15,700 indicated | trial at 4700 indicated 

















| horse- power. horse-power 
Forward. | Aft. | Forward. | Aft. | Forward. | Aft. 
Draught of water is < ne we oa . 26 ft.5}in. 27 ft. 64in.| 26ft. Thin. 27 ft. 54in. | 26 ft. 9in. 27 ft. 2in. 
Speed of ship (knots per hour) from measured mile 23.344 23.35 14.8 
Steam pressure in boilers .. a lb, per eq. ~ ‘ a , | a 1645 
Yarrow ers, 0.8 in.; | 3 in. _ 
Air pressure in stokehold \ cylindrical boilers, 1 in. | * we 
tar’ | Port. | Starboard Port. Starboard. Port 
Vacuum in condensers .. 27 in. 27 in | 27.8 in. 27.6 in 26.1 in. 26.8 in 
Revolutions per minute ae oe 137.3 | 136.5 | 123.6 23.9 83.66 82.83 
High ‘ os 185 Ib 184 Ib. 166.9 Ib. 168.9 Ib. 114.4 Ib. 119.5 lb. 
Mean pressure in receivers .. ; Intermediate ..| 71.7,, 726 ,, 64.8 ,, 69.4 ,, 29.9 ,, 80.5 ,, 
Low ip 19.9,, 19.0 ,, 9.07 ,, &7 ., | 1L2l,, as. 
High oii oa 77.8 ,, 78.1 > Poy eat 6L.81 ,, 25.87, 28.97 
P lt Intermediate .. 35.0 ,, 35.2 ,, .48 ,, 26.25 ,, | 13.57,, 13.43 ,, 
Mean pressure in cylinders ) Low, forward |. 16.7.” 17.3. 1.86; 1218" | 5.35,, 5.29; 
Low, aft. 17.4. 16.8 ., 12.90 ,, | 12957,, | 5.18., 4.97. 
{frist = es 3,367 3 as aon 2414 po 756 
: ntermediate .. 3,818 3,812 2594 2581 882 
Mean indicated horse-power .. -- | Low, forward ... 2,270 2/336 1398 1486 442 433 
Low, aft “ 2,360 2,268 1518 1543 4:9 :90 
Total 11,815 11,777 7913 8024 2452 2461 
Grand total id ia) dts eae ar ee ed 23,592 15,937 4913 
Consumption of coal per indicated horse-power per | 
hour... a oa ae ve oi os . 2.01 Ib. 1.8 lb 2.03 Ib. 








vessels of the class has been built to gauges, templates 
and jigs to secure standardisation as far as it is prac- 
tically possible. The engines were described in our 
article on ‘‘ The Standardisation of Naval Machinery ” 
(see ENGINEERING, vol. lxxxi., pages 571, 649, and 
750). The boiler installation includes six cylindrical 
boilers, 13 ft. 6 in. in diameter by 9 ft. 7in. long, with 
a collective heating surface of 11,310 square feet and 
a grate area of 327 square feet, and nineteen Yarrow 
water-tube boilers, with an aggregate of 55,534 square 
feet of heating surface and 971 square feet of grate 
The following figures summarise the results 
of the boiler performance :— 





a general notice of these. The machinery of all six | Condensers ;” ‘Strength of Material,” by Chief Engine- 


Room Artificer W. G. Riste; on ‘‘ An Automatic Fuel- 
Feeder for Suction-Gas Producers ;” the latter reprinted 
with illustrations from our columns. A description of the 
Lusitania is also largely taken from our pages. The most 
interesting article of all remains to be mentioned. It isa 
contribution by a chief engine-room artificer who was on 
board the Hyacinth during her race from Gibraltar 
with the Minerva in order to test the respective merits 
of Belleville and return-tube boilers. We dealt with 
this competition at the time it occurred, but we were 
not then acquainted with the details of the breakdown 
that caused the Hyacinth to lose the race. The water- 
tube boiler question—as a question—has now almost 
died a natural death, but as much capital was made out 
of the Hyacinth’s failure by the opponents of the Belle- 
ville boiler, it may be of interest to condense a descrip- 
tion from the account of a competent and disinterested 
participant in the occurrence. At 4 p.m., the day after 
the start, the port intermediate crank-head began to 
knock ly, and in a few minutes was nearly red- 
hot. Hoses were brought into play and the outer 
surfaces were cooled, but immediately the water supply 
was eased the crank was red-hot again, evolving clouds 
of steam. The engines were making 187 revolutions 
per minute. The lead on the Minerva was increas- 
ing; and so, with the hoses keeping the crank com- 





At At At 
—- One-Fifth| Seven-Tenths Full 
Power. | Power. Power. 
Heating surface per indicated 
horse-power of main en- 
gines.. - sq. ft. 7.15 4,2 2.82 
Coal consumed per square foot 
of grate surface ” Ib. 16.2 22.4 89.25 
Indicated horse-power per 
square foot of grate area .. 8 12 17.6 
Indicated horse-power per ton 
of machinery .. Pi a 7.3 10.75 


The official results of the three trials are reproduced 
in Table I.; the speed is particularly satisfactory. 
At 15,937 indicated horse-power the rate maintained 
throughout the thirty hours’ trial was 21.35 knots ; 
this was deduced in the usual way by taking on the 
measured mile the revolutions required to give this 
rate ; this was corroborated further by the speed over 
long-distance runs during the progress of the trial. 
Although the designed power was only exceeded by 
92 indicated horse-power, being 23,592 indicated 
horse-power, the speed attained—23.344 knots—was 
fully one nautical mile in excess of that anticipated 
by design, which suggests a high efficiency in the pro- 
lier and the minimum of friction in the machinery. 
he results prove that, with the coal and oil-fuel 
supply carried, the radius of action at 144 knots is 
6700 miles; at 204 knots, 3500 miles; and at full 
speed, 2300 miles. The period embraced by the trials, 
it may be added, was considerably protracted owing 
to fog. In connection with the thirty hours’ run at 
one-fifth power, three unsuccessful attempts, of con- 
siderably over thirty hours’ duration collectively, were 
successively made, the ship being at sea for fifty 
hours. But in accordance with Admiralty practice | 
the thirty hours’ trial had to be an uninterrupted run. 








compared with the corresponding period of last year. 


The Natal will now be completed for commission. 








paratively cool, it was decided to run until the morning, 
when the engine would be eased up. That something 
was very seriously wrong was evident to those who knew 
anything of naval engineering ; and, more than that, 
with some especially, it was evident they were run- 
ning a tremendous risk—that at any moment those 
mighty forces might play havoc with them. They 
wanted to win, and they were engaged ina mighty risky 
business. About 8 a.m. the engine gave two or three 
—— knocks, eclipsing all that had preceded them, 
and then stopped dead. As if by magic (but it is 
not so, for that indescribable quality which enables a 
man to do the correct thing at the crucial moment 
cannot be covered by such a word, it is intuition, the 
result of years of training) one man centred the link, three 
or more threw themselves on the throttle-valva, another 
rushed to the sectional valve and steam was shut off. 
Both crank-head bolts were broken, the crank-cap, 
with broken bolts and brasses having found its way 
to the crank-pit. The connecting-rod had apparently 
followed the crank round for two or three revolutions. 
The connecting- was jammed against the engine- 
framing, thus bringing the engine to a sudden stop, the 
force being sufficient to open out the jaw. An interesting 
description follows of the way in which temporary repairs 
were executed, and the voyage safely brought to a con- 
clusion. ‘But for a few leaky nipples and such like our 
boilers worked very satisfactorily throughout the run.’ 

We commend the original account to those who still hold 
that untrained men are good enough to take the place of 
engineers and artificers for what they describe as “ engine 
driving.” 
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ENGINES OF HISTORICAL INTEREST. 
To THE EprToR OF ENGINEERING. 

Srr,—In your issue of July 20, page 94, Mr. Moxley 
voices a feeling which I believe is shared by all engineers, 
except, perhaps, the intolerantly utilitarian. But does 
he reflect how very inadequate is the provision he would 
make for the engines selected to illustrate marine-engine 
development? *‘ Any shed with a roof would be all the 
accommodation necessary, and the attention would be 
almost nil.” Indeed ! hy, Sir, it is this which is 
really the crux of the whole matter. If it were not the 
case, why should the Great Western Railway directors 
have sanctioned the scrapping of the ‘‘ North Star” and 
the ‘‘ Lord of the Isles” at Swindon quite recently? But 
anyone can multiply instances. 

owever, Mr. Moxley will be pleased to know that 
what he proposes is being carried out ona humble scale 
at South Kensington, in the Marine Engineering Section 
of the Museum. Patrick Miller’s boat-engine of 1788, 
and Bell’s ‘‘Comet” engine of 1812 are there, and are 
succeeded by models of most of the types he mentions. 

If any one interested cannot find time or opportunity 
to visit the collection, there is a catalogue published from 
which he will be able to see what are the gaps in the 
sequence, and he can then, if able, supply them. 

Yours truly, 
Wimbledon, Surrey. H. W. Dickinson. 








“THE PRODUCTION OF LIQUID AIR 
ON AN INDUSTRIAL SCALE.” 
To THE EprtTor or ENGINEERING. 

Srr,—I notice in your otherwise excellent report of 
August 3, 1906, page 161, of the opening of the works of 
the above company at Battersea on August 1, your corre- 
spondent states as follows :—‘* As a source of oxygen, the 
price named seems to have no advantages over that at 
which the gas is obtainable by other methods, since liquid 
air at 5s. per gallon presumably means liquid oxygen at 
well over 30s. per gallon... .” 

I beg to state the contrary is the case, as in my process 
Ican manufacture liquid oxygen or liquid nitrogen sepa- 
rately at practically the same price. 

I will, therefore, esteem it a favour if you will make 
the necessary amendment in your issue this week. 

Yours faithfully, 
Hans KNupsEN. 

68, Victoria-street, London, S.W., August 6, 1906. 





Iron MINERALS IN FRANcE.—The imports of iron 
minerals into France in the first half of this year amounted 
to 1,906,185 tons, as compared with 993,131 tons in the 
first half of 1905, and 814,775 tons in the first half of 1904. 
The imports of German minerals were 726,356 tons, 
745,557 tons, and 556,297 tons respectively ; and those of 
Spanish minerals, 207,824 tons, 174,036 tons, and 184,394 
tons respectively. 

Pic 1n Germany.—The production of pig in the Zoll- 
verein in June was 1,009,015 tons, as compared with 
1,048,150 tons in June, 1905. The aggregate output for 
the first half of this year was 6,073,936 tons, as compared 
with 5,098,588 tons in the corresponding period of 1905. 
The production for the whole of 1905 was 10,103,041 tons ; 
for the whole of 1904, 10,103,041 tons ; for the whole of 
1903, 10,085,634 tons; for the whole of 1902, 8,402,660 
tons ; for the whole of 1901, 7,785,887 tons, and for the 
whole of 1900, 8,422,842 tous. These figures reflect very 
forcibly the decided progress of German metallurgical 
industry during the last seven years. 





TRIAL OF ELECTRICALLY-DRIVEN Horizontat Loc 
Banp.Saw.—On August 2 last a demonstration was given 
at the works of Messrs. A. Ransome and Co.,{Limited, at 
Newark, of the work of one of the firm’s electrically-driven 
horizontal band-saws. The machine in question was built 
to take logs up to 4ft. square at the butt end, and to cut 
them into boards of any specified thickness. The log- 
carriage runs between a pair of turned columns, and 


sleeves on the columns carry a horizontal beam, the ends |! 


of which form bearings for the band-saw pulleys. One of 
these pulleys is direct coupled to the armature-shaft of a 
50-horse-power motor, and a second motor of 12 horse- 
power is used for traversing the log-carriage, and raising 
and lowering the saw. Thesaw runsat a speed of 7000 ft. 
per minute, and the pulleys, which have round steel 
arms, run in ball bearings. There is no perceptible vibra- 
tion of the machine when working; in fact, a photograph 
requiring three minutes’ exposure of the machine at full 
speed gave the outline of the framing with absolute dis- 
tinctness. During the trials the machine was not bolted 
down in any way, but merely rested on the floor. These 
trials consisted of cutting a 4-ft. square oak log into }-in. 
boards, and a similar sized elm trunk into inch boards. 
The cutting was done at the rate of 66 superficial feet per 
minute for the oak, and 80 ft. for the elm, the total power 
in the two cases being respectively 38.2 horse-power and 
52 horse-power. Three men are required to tend the 
machine, only one of whom is skilled, so that the labour 
costs are low ; while the power cost, with current at 1d. 
per unit, only amounts to 114d. per 1000 ft. super. On 
account of the thinness and slight set of thesaw, the kerf 
is less than half as much as that made by the ordinary 
frame saw ; in fact, four more boards were produced from 
the oak log at the trials than could have been obtained 


had a reciprocating frame saw been used. The work done 
was of excellent quality ; in fact, to show the capabilities 
of the tool a veneer less than 0.06 in. thick, and 4 ft. wide, 
with no perceptible variation in its thickness, was cut 
from the elm log. 





MISCELLANEA. 


Tuer Board of Trade Journal announces that the Diet 
of Japan has sanctioned the construction of an electric- 
car system for the town of Moji. The extension of the 
system to Hakata is also under consideration. It also 
says that the Executive Government of Cuba is authorised 
to enter into contracts (without the formality of callin 
for tenders) for the construction of twelve subsidise 
narrow-gauge railways. Particulars may be seen in the 
Cuban Gaceta Oficial, at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, E.C. 


The Electrical Review reports an instance of expedi- 
tious cable-laying. The oe was for 9} miles of 0.1 in. 
extra bigh-tension three-core 11,000-volt cable and 48 
miles of eight-core telephone cable, both cables plain 
lead Pon The laying involved 48 miles of trench- 
work, 95 per cent. of which was under roadway. The 
E.H.T. cable was laid in 3}-in. socket glazed earthenware 
troughs, the telephone cable in tar wooden troughs. 
he cable was manufactured and laid within six weeks 
and one day after receipt of the order by the British 
Insulated and Helsby Cables, Limited, Prescot. 


An exhibition of india-rubber will be held in Sep- 
tember in the Royal Botanical Gardens, Peradeniya, 
Ceylon, with a view to still further encouraging the 
growth of rubber in that island. Rubber from planta- 
tions sells at from 7d. to 10d. a pound more than the 
Para rubber from Brazil, which, owing to the unsyste- 
matic methods of collection, &c., contains many im- 
purities. From lengthy experiments conducted by the 
Government of Ceylon at the Peradeniya Gardens, it 
would seem that both Ceylon and also the Malay States 
might soon become important sources of supply for this 
commodity. 


The report for the half-year ending June 30, 1906, of 
the Manchester Ship Canal has nm issued and shows 
continued growth and increase of use made of the canal. 
During the six months ending with the above-named date 
tolls were paid on 2,243,136 tons of sea-borne and barge- 
carried merchandise, an increase of 247,207 tons on the 
corresponding period of last year. Of this 2,243,136 tons, 
sea-borne traffic accounted for 2,112,813, and barge-traffic 
for 130,323 tons. Steady progress is being made in the 
deepening of the canal to a minimum of 28 ft. of water, 


and extra railway sidings and other facilities are being | 


provided at various places. 


The Journal of the Chamber of Commerce refers to the 
development of the mineral resources of Cuba. Owing to 
the depression of the sugar industry, attention is now 
being turned to the mineral wealth of the island, and 
deposits of considerable value have been locsted, and 
many are being worked. Such newly-discovered deposits 
include gold, silver, and copper, while iron, manganese, 
copper and asphalte were reported to the value of 
270,000/. in the year 1904. Many other minerals are also 
reported to exist in considerab‘e quantities, and favour- 
able opportunities are being awaited for their develop- 
ment. 

The summer facilities given by the railway companies 
to the travelling public in Great Britain occasions regu- 
larly, season after season, comment or criticism, according, 
as a rule, to the value of the new concessions to the critic 
or commentator. While this is going on at home it is 
pleasant to read the remarks in a recent issue of Le Matin 
de Brouxelles on our summer train services. Reading 
these remarks should put an end toall grumbling at home, 
for in the matter of travelling facilities we are, from a 
foreigner’s point of view, well favoured, both as regards 
cheapness of travel, frequencies of service, speed of 
transit, and comfort, the riding of the coaches being de- 
scribed as ‘‘absolument doux.” 


It appears from the Indian Electrical and Mechanical 
News that at last steps are being taken for Cairo to have 
a system of drainage. Alexandria, being a municipality, 
faced the question some time ago, but Cairo, the seat of 
a government willing to spend millions on irrigation, has 
had to be content, up to the present, with a little surface 
drainage. Undoubtedly there are many difficulties attend- 
ing the development of any drainage scheme in Cairo, but 
it bas been long ~y oy that a thorough system was 
greatly needed, and that the difficulties increased with 
the la of time. Building improvements are being 
carried out in the city at a very rapid rate, owing to the 
present prosperous conditions, and it is, of course, desir- 
able to institute a complete system of drainage, at any 
rate in the residential quarters, before much more is done 
in the way of rebuilding, so that new houses may be 
built and arranged in a manner suited to the new system, 
instead of installing the lax and objectionable methods 
at present customary. 


A paragraph in the Journal of the Chamber of Com- 
merce describes the state of the motor trade in Egypt and 
the Soudan, and quotes from a memorandum of the 
Governor of the Soudan with reference to the types of 
vehicles suitable for the country. Owing to the great lack 
of roads, their use in Egypt is decidedly restricted. Auto- 
mobiles are used for pleasure and other yap in the 
cities of Cairo and Alexandria, but beyond this there does 
not seem to be any great future for them in the country. 
It must also be remembered that in Cairo, at least, their 
use would be confined for the greater part of the year to 
the wealthier residents, and the visitors who use them 
often bring their own out to Cairo for the season, so that 
the business to be done would not appear to be t. It 
seems to us that motors suited for rough work in India 
would, with perhoge a few modifications, answer the 
purpose in Egypt. Those in use in Cairo and Alexandria 
are for the most part ordinary European models, and not 
specially designed machines, 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 28th ult., the screw steamer Cresswell, 
built by Messrs. William Gray and Co., Limited, West 
Hartlepool, for Messrs. Jones and Prosser, of London, 


ran her trial trip. Her principal dimensions are :— 
Length over all, 342 ft.; breadth, 47 ft. 6in.; and depth, 
24 ft. 9in. The vessel has triple-expansion engines, 
supplied from the Central Marine Engine Works of the 
builders, cylinders 24 in., 38 in., and 64 in. in diameter, 
with a piston stroke of 42 in., and two large steel boilers 
working at a pressure of 180 lb. per square inch. 





On Friday, the 3rd inst., Messrs. Irvine’s Shipbuildin 
and Dry Docks Company, Limited, West Hartlepool, 
ean from their yard a screw steamer built to the 
order of Messrs. Furness, Withy, and Co., Limited, West 
Hartlepool. She is of the following dimensions :—336 ft. 
by 47 ft. by 24 ft. 10in. Triple-expansion engines are being 
supplied and fitted by Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool, having cylinders 24 in., 
38 in., and 64 in. in diameter, by 42 in. stroke, steam 
being supplied by two large single-ended boilers at 160 1b. 
pressure. 

On Friday, the 3rd inst., there was launched from the 
Ayr yard of the Ailsa Shipbuilding Company, Limited, 
the steel paddle steamer Sergy, built to the order of 
Messrs. John M. Campbell and Son, G w, for Mr. 
Cleto Japi-Assu, of Babia, and intended for service at 
Bahia. achinery will be supplied by Messrs. McKie 
and Baxter, Glasgow. 








The s.s. Carnarvon, launched on Monday, the 6th inst., 
by Scotts’ Shipbuilding and Engineering Company, 
Limited, Greenock, has been built to replace the Rich- 
| mond, formerly in H.M. service, as lighthouse and light- 
|ship tender in the West Indies. This service is under 
| the control of the Harbour Department of the Board of 
| Trade, and is immediately superintended by Captain 
| Frederick J. Lobb, R.N., Inspector of Imperial Light- 
houses in the Bahamas, with headquarters at Nassau. 
The Board of Trade instructed Messrs. Biles, Gray, and 
Co. to design the vessel, and Messrs. Scotts’ Shipbuildin 
and Engineering Company, Limited, were entrusted wit 
the building. e vessel is of the following dimensions :— 
Length, 185 ft.; breadth, moulded, 29 ft.; depth, moulded 
to upper deck, 14 ft. 6in. Above the upper deck is along 
topgallant forecastle and an open-sided hade-deck ; these 
together extend for about three-fourths of the vessel’s 
length. Upon the shade-deck is placed the chart-house, 
with a flying bridge above it. Stowed on the shade-deck 
are the boats, which include a large sailing cargo-cutter 
and a steam-launch. Below the shade-deck accommoda- 
tion is provided for the officers and engineers, including 
a large ward-room. Aft of the officers’ accommodation is 
a separate deck-house, with the special accommodation 
for the inspector. This consists of both day and sleeping 
cabins, bath-room, and a separate pantry. The crew are 
berthed on the main deck forward, while the correspond- 
ing space aft is fitted up with rooms for the use of the 
lighthouse keepers and their families en route to their 


stations. The holds are for carrying stores for ship and 
lighthouse use. A large derrick, capable of lifting 
10 tons, is fitted for use in dealing with buoys, &c. The 


vessel is fitted with triple-expansion engines of 800 indi- 
cated horse-power, constructed in accordance with Board 
of Trade requirements. The cylinders are 15} in., 234 in., 
and 36 in. in diameter, with a stroke of 30in. Steam is 
supplied by two single-ended boilers working at 165 Ib. 
pressure. A donkey boiler and very complete instalia- 
tion of auxiliary machinery have been fitted. 





On Tuesday, the 7th inst., Sir Raylton Dixon and 
Co., Limited, launched from their Cleveland dockyards, 
Middlesbrough, a steamer named Fornebo, built to the 
order of Messrs. Farnley and Eger, of Christiania. Her 
leading dimensions are :—Length, 372 ft. ; breadth, 
52 ft. ; depth, moulded, 28 ft.4in. She will be fitted 
with engines by the North-Eastern Marine Engineering 
Company, Limited, Sunderland, and will have cylinders 
26 in., 42 in., and 70 in. in diameter, with a 48-in. stroke, 
supplied with steam by three large single-ended boilers 
working at 180 lb. pressure, and fitted with Howden’s 
system of forced draught. 





On Tuesday, the 7th inst., Messrs. R. Craggs and Sons, 
Limited, launched from their Tees Dockyard, Middles- 
brough, a steel cargo-steamer, King George. Her dimen- 
sions are :—Length, 362 ft.; beam, 49ft,; depth, moulded, 
28 ft. 5in. The machinery will be fitted by Messrs. Blair 
and Co., Limited, of Stockton-on-Tees, and the engines 
will have cylinders 25 in., 41 in., and 67 in. in diameter, 
with a stroke of 45in., steam being es by three large 
single-ended boilers working at 180 lb. pressure to the 
square inch. The vessel has been built to the order of 
the Glasgow King Shipping Company, Limited (Mesnrs. 
John A. Walker and Co., Glasgow, managers). The 
specifications have been supervised and the construction 
of the hull and machinery inspected by Mr. W. Evitt, of 
Glasgow, assisted by Mr. J. McDonald as resident sur- 
veyor. 





ELECTRIFICATION ON THE MIDLAND.—With regard to 
the decision of the Midland Railway Company to electrify 
| its lines between Lancaster and iaanadintel Heysham 
Harbour, it may be observed that the length involved is 
| @ little over nine miles of double track. The trains will 
|be of the motor type. The single-phase alternating 
| current is to be ened, collected over and this will be 





—— from an existing power-station at Heysham. 
| e electrification is to be completed by next summer. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 1, 1906. 

Tue pig-iron output for the first half of this year 
amounts to 12,400,000 tons. If production is kept up 
at the same rate, the production for the year will be 
close on to 25,000,000 tons. The blowing out of fur- 
naces, which began a few weeks ago and which still 
continues, will probably reduce these figures some- 
what, but incoming furnaces will probably compen- 
sate. The principal activity at the present time is in 
basic pig, and within afew days five different steel 
companies have taken contracts for the delivery of 
60,000 tons. One company is in the market for 
an additional supply of 20,000 tons, and which will 

placed before the close of the week. Large lots of 
low phosphorus iron have been purchased at 20 dols. 

r ton for delivery during the autumn months. 
Liberal offerings of forge iron are being made for 
delivery late in the year, and at the usual figures. 
Foundry iron is being inquired for, to be delivered 
during the first and second quarters of next year, and 
the anxiety of consumers to secure material leads to 
the impression that some large orders will soon be an- 
nounced. Buyers of special kinds of iron to be used in 
the manufacture of railroad equipment, pipe and elec- 
trical equipment, are endeavouring to arrange for de- 
liveries of supplies during the fourth quarter of this 
year. Inquiries for rails and structural material are 
still numerous, and the steel makers are unable to 
close negotiations amg 4 because of the corre- 
spondence necessary in order to make satisfactory 
dates for delivery. 

Quite a number of small eontracts are coming into 
the structural mills for material to be used in the con- 
struction of buildings, these contracts ranging from 
500 to 1000 tons. A number of negotiations are 
still hanging fire for additional material for railroad 
bridges. The Western Pacific Railroad expects to 
arrange this week for the delivery of 6000 tons. 
Large orders for steel-plates for Lake ship construc- 
tion are being sent to Pittsburg, Chicago, and Buffalo, 
Billets are very hard to get, and premium prices are 
still the rule on nearly all business done. The entire 
market is very strong in tone, and the mills will be 
barely able to accommodate their customers. The 
Lake Shore Railroad is in the market for 4500 tons of 
steel for the erection of a bridge within the city limits 
of Cleveland, Ohio. The Pennsylvania Company has 
supplemented its numerous orders this week by an 
additional one for 900 tons. 

The hardware trade is very active, and the manu- 
facturing plants are still working full time. The de- 
mand for bale ties is very heavy, and mills are from 
30 to 60 days behind in making deliveries. Buildin 
interests are unable to obtain black and galvani 
sheets according to promise, and the mill capacity is 
fully taxed, 





PgRSONAL.—We have been requested to state that in 
future all enquiries, communications, &c., respecting R. 
and H. patent pecking Tings Should be addressed to 
Messrs. Princeps and ., Princeps Works, Sheffield, 
who have been appointed sole manufacturers and licensees 
by the inventors, Messrs. Reading and Houghton, of 1, 
Ravenscroft-road, Birkenhead.—We are also informed 
that Messrs. Robert W. Blackwell and Co., 59, City-road, 
E.C., have disposed of their ‘‘ P. and B.” and Ruberoid 
Departments to the Ruberoid Comey. Limited. This 
latter company’s address is 81-82, Knightrider-street, 
Queen Victoria-street, E.C., and all communications con- 
cerning ‘‘P. and B.” electrical insulating materials or 
Ruberoid roofing, &c., should be addressed to them there. 

Tue Krupp pein hating to a report 
just issued, the Krupp establishment had, on April 1, 
no less than 62,553 employés, inst 55,816 last year. Of 
this total 5065 are stated to be functionaries (‘‘ Beamte ”’). 
The firm owns, besides the original works at Essen, the 
firing ground at Meppen, several works at Magdebu 
and elsewhere, the Germania Shipyard at Kiel, coal an 
iron-mines in ne ys | and Spain, a shipping department, 
&c. The cast-steel industry at Essen employs now 35,377 
persons, against 29,903 last year. The wages are not 
specified in the annual report, although it appears from 
the same that the average daily pay has risen from 1.33 
marks in 1853, to 5.12 marks in 1905. The Essen estab- 
lishment boasts an ordinary-gauge railway system of 
some 42 miles in length; the rolling-stock comprises 
716 carriages, and about 50 trains are despatched 
every day. In addition to this ordinary-gauge railway, 
there isa agen railway of 30 miles | h, with 
29 locomotives and 1350 carriages. The telegraph system 
has 21 stations, and a length of 50 miles, and in 1904-5 
24,630 telegrams were sent. The by ye have an 

gregate length of about 300 miles, with instruments. 
The fire brigade of the cast-steel works comprises 30 
officers and 119 men. The workmen’s dwellings number 
4491, and there are, of course, hospitals, schools, recreation 
grounds, and buildings, &c. The firm paid for the year 


1904 a sum of 2,489,471 marks in accordance with the 
insurance laws of the German Empire, of which 1,162,058 
marks were for insurance against accidents, 953,738 marks 
for insurance against sickness, and the rest for insurance 
against disablement. A still larger sum was paid in 
contributions of various kinds, compulsory and otherwise, 


branch of the British Motor-Boat Club, we note that in | boats fitted with two- 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
May. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and 1J. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal 
prices are per ton. Heavy steel rails are to Middlesbrough quotations. ‘Fin plates are per box of I.C. cokes. 


Moror-Boat Races.—In connection with the Clyde| will be altogether five races, of which two will be for 
cycle and two or four-cycle engines 





the aggregate sum amounting to 5,694,606 marks, 





their regatta, to be held at Rothesay on August 25, there ! respectively. 
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The four cylinders are placed, two on each side of 
the engine, outside the frames, and are so arranged 
that the lower pair drive direct on to the central pair 
of the six-coupled wheels. Oa the ordinary track the 
engine is run as a simple engine, using these cylinders 
alone ; but when on the rack rection the working of 
the engine is converted from simple to compound. 
In this, the steam having been used in the lower 
cylinders, is passed into the upper pair, which thus 
are low-pressure cylinders ; and this pair of cylinders 
drives, by means of shaft and gearing, the toothed 
wheel which engages with the rack between the rails. 

The engine is one propelled both by the working 
of the rack gearing and by the simultaneous driving 
of the coupled wheels. The gearing and valve-gear 
has been designed with a view to maintain the 
desired relations between the high and low-pressure 
cylinders. The reversing and cut-off are controlled 
by one shaft and rod for all four cylinders, the valve- 
gear being of the modified Walschaert type. In order 
to ensure starting under load, on the rack portion of 
the line, by means of a special valve, steam can be 
admitted direct to the upper pair of cylinders when 
the locomotive works temporarily as an engine with 
high-pressure steam in the four cylinders. The pistons 
are provided with extensions or tail-rods. The boiler 
contains 187 tubes. The barrel is 3.490 m. (4 ft. 10.6 
in.) long between tube plates, and 1.268 m. (4 ft. 1.9 in.) 
in internal diameter. The fire-box extends over 
the frames, and is designed with a sloping back sheet. 
The crown is supported by vertical stays screwed 
into the crown-sheet and shell. The stays are pro- 
vided with nuts and washers on the lower side of the 
crown sheet, the other end being riveted over. The 
front two rows of crown-stays are of the usual ex- 
pansion form. The trailing axle is carried in a cradle, 
and the weight it carries is supported by two inverted 
laminated springs placed across the engine. Ample 
braking power is obtained by the following systems :— 
(a) The usual system of braking on all coupled wheels 
is provided, worked either by hand or by means of 
the vacuum system ; (b) a band brake, shown in Figs. 
1 and 5, acting on a drum on the driving shaft of the 
rack gear, worked by a screw and handle ; (c) a brake 
system in which the shoes act on a grooved drum on 
the front coupled axle, which drum is solid with a 
toothed wheel, 0.860 m. (33.86 in.) in diameter, en- 

ging with the rack as shown in Figs. 1, 2 and 3. 
The faschinenfabrik Esslingen also supplied the 
special permanent-way and rack-bars for the rack 
section of the railway. The contractors for the rail- 
way work itself are Messrs, Griffiths and Co., Limited, 
of 62, London Wall, E.C. 








INDUSTRIAL NOTES. 

Tue “ final notice ” of the Parliamentary Committee 
for the meeting of the next Trades Union Congress 
has been issued. The Congress will assemble on 
Monday, September 3, 1906, in St. George’s Hall, 
Liverpool, and continue its sittings throughout the 
week. The Liverpool Trades and Labour Council join 
with the committee in offering to the trade societies 
of the United Kingdom a most cordial invitation to 
send representatives to the Congress, which final 
notice is signed by the chairman, the secretary, and 
the treasurer of the Parliamentary Committee, and 
by the president and the secretary of the Liverpool 
and Vicinity United Trades and Labour Council. 
It is thirty-one years ago since the Congress met in 
Liverpool (Januiry, 1875), and made preparations 
for the session when Parliament enacted the Labour 
Laws of 1875. Since that date much that is eventful 
and important has occurred in the history of labour. 
Very few of those who met in 1875 will be present at 
the Liverpool Congress of 1906. Special attention is 
called, in the notice, to the Standing Orders as regards 
representation, the basis of which is the payment 
yearly of a fixed proportion per 1000 members, and the 
delegates’ fees of 10s. each. Reports are paid for 
separately. There are twenty candidates for the 
Parliamentary Committee, twelve being required, and 
ten for the American delegation, two being required. 
There is no candidate in opposition to the present 
secretary, Mr. W. C. Steadman, M.P. One delegate has 
to be appointed to the Co Operative Congress. There 
is no nomination of place for the next meeting, in 
1907 ; the committee therefore recommend Southamp.- 
ton as the placa of meeting. There are nine roman | 
ments to Standing Orders, one being that the Parlia. 
mentary Committee be increased to sixteen, to be 
elected from twelve | iy Procedure is also pro- 

sed to be amended in some directions. There is, 
ndeed, almost as much difficulty as to procedure as 
there is in the House of Commons, and most of the 
proposed amendments tend to restrict liberty instead 
of enlarging it. Even democracy finds that restraiat 
is needful. 

There are eleven ge for the amendment of 
the Factory Acts. Two only of these come from the 
textile trades, the other nine being from various 
trades, such as dock labourers, paper-makers, Postal 


Telegraph clerks, tailors, boiler-makers and iron and 





steel shipbuilders, and compositors. The proposals are 
to prevent work in certain industries from noon on 
Saturday till Monday morning at six o’clock, except to 
do repairs ; to increase the number of factory and work- 
shop inspectors ; and to prevent time-cribbing. The 
tailors pro to prohibit home-work altogether for 
masters pom eine seman There are five proposals to 
amend the Workmen’s Compensation Act and the Truck 
Act, but some of them will probably be met by the 
legislation of the present Session. The abolition of 
systematic overtime is proposed by the United Pat- 
tern-Makers’ Association. This is said to be done 
for the benefit of the unemployed, but a large pro- 
portion of workpeople like overtime for the extra pay 
given for it. There are two proposals as to character 
notes by employers. The Character Notes Bill is 
to compel the employer to give to the workman an 
exact copy of that which is given or sent to another 
employer. There are three very long resolutions upon 
education—for free secular education under popular 
control. The Dock Labourers protest against the action 
of the House of Lords on the Aliens Bill, and propose 
the consolidation of labour forces in the country. The 
Labourers’ Union also propose a universal eight-hours 
day, or forty-eight hours per week ; and the Bakers 
pro a forty-eight hours per week measure for their 
ede” Eoginemen propose eight hours only in a day 
of twenty-four hours. There are two resolutions on 
the housing of the working classes, and one—very 
long—on industrial conciliation and arbitration ; two 
also on international arbitration between nations, and 
upon militarism ; one resolution on the land laws; 
and six, two of which are very long, upon the 
Mines Regulation Acts and cognatesubjects. Old-age 
pensions and wage questions are dealt with in seven- 
teen proposals. ‘The nationalisation of natural re- 
sources is covered by one resolution; municipal 
trading and postal employés are dealt with in thirteen 
resolutions, trade-union labels in one, and compulsory 
weighingin one. The rest are of less importance, and 
cover a variety of matters. Of course, when all the 
resolutions are group2d they will take less time to 
discuss than if taken seriatim. 





The Labour Party in Parliament, of all groups, 
and their supporters outside, have every reason to 
regard the first part of the session of 1906 as a 
triumphal success. Notthat they universally applaud 
all that has been done, or attempted to be done ; but, 
on the whole, they may feel tolerably satistied. The 
Compensation Bill, as it passed through the Com- 
mittee stage in the Grand Committee, was amended 
in several very important particulars by extension 
and inclusion, both favourable to Labour. Then the 
Merchant Shipping Bill, in its Committee stage, 
emerged with considerable changes, all to the advan- 
tage of the seaman. The Trades Disputes Bill, 
amended by the Government from the measure as 
first introduced, appears to give satisfaction to the 
Labour groups, though employers regard the conces- 
sions to labour with some alarm. Then there have 
been inquiries set on foot as regards specified griev- 
ances, the last being a departmental inquiry as to an 
eight hours law for miners.” There are grave com- 
plaints as to the composition of that Committee, and 
that the scope of the inquiry is too limited, After all, 
it is a matter for the coal-owners and the. miners, 
rather than an economic question. Concessions have 
been made to the postal employés, and to employés 
under the Lords of the Admiralty. The Unemploy- 
ment Bill has not been amended, but 200,000/. have 
been voted to meet the requirements of the coming 
winter. The Commission to inquire into Poor Law 
administration and relief is, perhaps, the most im- 
portant of all, as the whole question of aid to the poor 
will be opened up. 





The development and extension of combinations and 
associations during the last half-century are signifi- 
cant signs of the times, for they are changing the con- 
ditions of everyday life. Capital has its large firms, 
huge companies, and colossal trusts. The smaller 
capitalists and tradesmen are being absorbed by them. 
Then employers have their associations and federa- 
tions for Secting with labour questions as they arise ; 
it is collective action on the part of capital to meet, 
and it may be tocontest, labour claims. In the labour 
world the trade unions early began to sigh for wider 
organisations to enforce their claims, the earliest being 
in 1833-34, when an extensive association was formed, 
continuing in one form or another until 1867, when 
the Conciliation Act was passed. Its later years were 
devoted to the laudable purpose of promoting peaceful 
conciliation. The Trades Union Congress was formed 
in 1868, and has continued ever since; but ere that 
was established Sheffield strove to organise all labour 
unions into one associated body for the purposes of 
defence. Now there is the General Federation of Trade 
Unions, The several branches of the engineering trades 
amalgamated in 1857 ; this example was followed by 
other trades, or sections of trades, and is going on to- 
day. But amalgamation is not possible in cases, 
hence federation is the order of the day. Trades 


councils were started in 1859-60, Londun being the 
pioneer Council ; that hasexisted to thisday. During 
the last quarter of a century these councils have in- 
creased, and others, called Labour Councils, have 
been established to take in the unskilled workers, 
Now these are federating. Lancashire and Cheshire 
led the way, and a few days ago they held their usual 
annual meeting. London has now, in addition to the 
London Trades’ Council, numerous Borough Councils, 
and a movement is now on foot to federate all these 
councils, Whether or not the London Council is 
opposed to this action is not clear; but the meeting, 
called to further the movement for federation, was not 
harmonious, differences of opinion being marked and 
great. But the promoters report that, on the whole, 
they are satisfied with the response, and federation 
will be secured. 





The ascertainment by Mr. Waterhouse of the pro- 
duction and prices of manufactured iron, and their 
bearing upon the wages of the ironworkers, was made 
known in the middle of last week by the secretaries of 
the Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trades of the North of 
England. The final result is, no change in the iron- 
workers’ wages, but the figures indicate a recovery in 
business, both in the output and in the prices, as com- 
pared with the two previous months. The total out- 
put was 12,229 tons, the net average selling price of 
the whole being 6/7. 10s. 4.35d. per ton. The output of 
rails was only 129 tons ; of plates, 1382 tons ; of bars, 
9340 tons; of angles, 1378 tons. There was in the 
spring of the year a falling-off as compared with the 
winter months, but in the last two months there was a 
recovery of 1020 tons. On the whole, the production 
in the first half of the present year was better by 
2298 tons as compared with the corresponding period 
of last year—36,712 tons, as against 34,414 tons in 
1905. ‘The largest increase was in bars—namely, from 
8375 tons in the two previous months to 9340 tons in 
the two months of the last ascertainment—an increase 
of 965 tons. Angles increased by 214 tons, but plates 
decreased by 175 tons, and rails by 18 tons. Prices 
have been steadily but quietly increasing during this 
year, the total being 6s. 10d. per ton ; since the end of 
June last year the increase has been 123, 10d. per ton. 
The net increase in the two months was ls. 3d. per 
ton over the price of the two previous months, The 
increase in price in the first two months of the year 
was 33. ld. per ton; in the next two months, 2s. 6d. 
per ton ; so that the last increase was the smallest in 
the year, being only ls. 3d. per ton. However, on 
the whole, the figures appear to be fairly satisfactory, 
for they show increasing trade and improvement in 
prices, though insufficient to warrant an increase in 
wages. The result will govern the Midland Wages 
Board, as the one is generally a refiex of the other, 
The indications are favourable to all concerned as 
regards the near future. 





The most important step yet taken to grapple with 
the unemployed problem is being initiated by the 
Government—namely, the attempt to ‘colonise Eng- 
land,” to use a term often repeated during the Chartist 
agitation from 1836 to 1860, when the Chartist move- 
ment collapsed. The scheme of the Government is to 
deal with the Crown lands of 70,750 acres, in many 
counties, by cutting up the farms into small holdings, 
thus giving a chance to willing workers with little 
capital at their back, but with a determination to 
cultivate the land and get out of it its full value in 
produce. It was found that a considerable acre- 
age in Oxfordshire, Lincolnshire; Suffolk, Surrey, the 
Isle of Wight, and the Isle of Sheppey was unlet for 
lack of suitable’ tenants; these will available at 
once. ~ In Cambridgeshire there was an area of 
903 acres unlet, the Commissioners being obliged 
to farm it themselves. Upon a decision to relet 
the land in small holdings the whole of it was 
soon applied for, and so doubtless will be the whole of 
the 70,750 acres as the land becomes available for such 
tenancies. In Essex, Kent, and Surrey alone there 
are 9682 acres, so that willing workers on the land 
will get a chance in or near Greater London. Of 
course, too much must not be expected from this 
notable scheme. 


The Home Secretary, Mr. Herbert Gladstone, had 
to defend his policy, and that of his Department in 
the House of Commons, on the Home Office vote. 
The question of inspection under the Factories and 
bed meer Acts was raised by Sir Charles Dilke, 
followed by Mr. Ramsay Macdonald. The former 
complained of the inadequate number of female in- 
spectors, and that the promise to increase the number 
had not been fulfilled. The latter complained of 
the method of selecting chief inspectors, the choice 
of whom was practically limited to University men. 
Assistant inspectors were not promoted a3 they 
ought to be, nor was their practical knowledge and 
experience used to the extent it ought to be. In 
reply to these complaints the Home Secretary stated 





that four new inspectors had been appointed this 
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year, and the number of female inspectors had been 
brought up to 15, and he intended to appoint two 
more. He further stated that the object of the 
examination of inspectors was designed to attract 
the best possible candidates. Additional inspectors 
had also been appointed to look after the workers 
in the docks of London, Newcastle, Glasgow, &c. 
The Home Secretary’s reply on this subject was 
deemed to be satisfactory, and the motion for a re- 
duction of salary was withdrawao. Mr. Brace, Labour 
Member, complained of the appointment of a Depart- 
mental Committee to consider the question of an eight- 
hours’ day for miners. He declared that the miners 
would not recognise the committee, nor give evidence. 
He claimed that legislation should follow at once, as 
decided by the votes of the House. Mr. Gladstone 
expla‘ned that the object of the committee was not of 
the kind supposed by Mr. Brace and his colleagues ; 
its object was to supply expert knowledge to the 
department with a view to facilitate legislation. The 
committee, he stated, was suggested by the Durham 
and Northumberland Miners’ Associations in order 
to see how far they could fall in with the general 
sentiment of the Federation of Miners in favour of 
an eight-hours’ day for all the miners in the country. 


At the quarterly meeting of the representatives of 
the federated mining districts in sane and Wales, 
held in London last week, the problem before them 
was the future of the Conciliation Board. The agree- 
ment between the mine-owners and the miners expires 
on December 31 next, and the question before the Board 
was the continuance of the agreement entered into 
when the Board was constituted, and some matters 
pertaining to the reconstitution of the Board. The 
wages basis at present is a fixed minimum wage at 
35 percent. above the standard wage of 1889, and a 
maximum of 60 per cent. above that standard. Only 
between these limits can the Board act under the 
present agreement. It appears that the coalowners 
are prepared to renew the agreement upon the same 
tarms. Bat the men’s representatives urged three years 
ago, when the basis was fixed, 40 per cent. above the 
standard of 1889 as the minimum, and 70 per cent. as 
the maximum. It appears that the wages have not gone 
below’40 per cent. since that date, though an applica- 
tion was made to reduce the rates to the level of 
35 per cent.; but this was frustrated by an appeal to 
the arbitrator, who gave his decision in favour of the 
men. The latter’s representatives favour 40 per cent. 
as the basis of the minimum wage, arguing that the 
long continuance of that basis justifies them in fixing 
it as the minimum level. With this concession they 
are willing to enter into an agreement for another 
term of three years. At the meeting last week the 
proceedings were mainly: limited to the general ques- 
tion of the continuance of the Board, and a resolution 
was unanimously carried that it is desirable to continue 
the Board for a further term, and that the districts be 
invited to consider the question before the next meet- 
ing of the Board, which will be held on October 11 of 
this year, at the Queen’s Hotel, Manchester. The 
meeting wisely abstained from any discussion upon 
details likely to prejudge the case on either side as to 
the proposed basis, but the unanimity of the repre- 
sentatives in favour of the continuance of the Board 
indicates that no serious difficulty will arise. 





The outlook for the iron and steel trades is stated to 
be decidedly encouraging. At the Midland market at 
Birmingham last week the heat was eo overpowering 
that members were glad to get into the open streets 
to negotiate business. The extreme heat was so felt 
at the mills and forges that day-shifts were to a large 
extent abandoned, the output being thereby reduced. 
It appears that a large extension of business has taken 
place since the quarterly meeting, with the result that, 
lastead of a full week’s holiday from Saturday last, 
notices wers posted up at the works that operations 
would recommence on Wednesday, the 8th. This shows 
that there is a demand more or less pressing for mate- 
rial. Some think it a mere spurt, others regard it as 
indicating an active autumn season in the iron and 
steel trades. In the Lancashire districts the tone was 
also better, but the holidays are more keenly relished 
there than elsewhere. 








British Cuamper or Commerce or Paris; REPORT 
FoR 1904-5. This report is now to hand, and shows that 
the chamber has done another year’s work in con- 
nection. with the interest of British trade in France. 
Among other actions it has persevered in drawing the 
attention of the different authorities to infringements or 
copies of British trade-marks and labels by tinental 
firms, and quite a number of such cases are noted in this 
issue. The customary resumé and statistical tables of 
trade between the various countries directly interested 
are given at some length. From these we see that ma- 
chinery imports from England into France showed an 


increase in value of 32 million francs in 1905 over the year 
1904, while the exports of machinery from France to 
a for the same year showed a decrease in value 
of 3,846,000 francs. 





THE BRITISH ASSOCIATION. 


Address to the Engineering Section, by J. A. Ewine, 
LL.D S., M. Tost. C.E., President of the 
Section. 

I INTEND to devote this address to considering in certain 

aspects the inner structure of metals and the manner in 

which they yield under strain. It will not be disputed 
that this is a primary concern of the engineer, who in all 
his problems of design is confronted by the limitations 
imposed on him by the strength and a of the 
materials he employs. It is a leading aim with him to 
secure lightness and cheapness by giving to the parts such 
dimensions as are no larger than will secure safety, and 
hence it is of the first importance to know in each parti- 
cular case how high astress may be applied without risk of 
rupture or of permanent alteration in form. Again, the 
engineer ises the merit, for structural pu of 
plasticity as well as strength, and in many of his — 
tions he makes direct use of that property, as in the draw- 
ing of wires and tubes or the flanging of plates. He is 
concerned, too, with the hardening effect that occurs in 
such processes when work is expended on permanently 
deforming a metal in the cold state, and also with the 
restoration tothe normal condition of comparative soft- 
ness which can be brought about by annealing. Nor can 
he afford to be indifferent to the phenomena of ‘* fatigue” 
in metals, which manifest themselves when a piece is 
subjected to repeated alternations or variations of stress 

—fatigue of strength or fatigue of elasticity, which, like 

physiological fatigue, admits, under some conditions, of 

rest-cure, inasmuch as it tends to disappear with the lapse 

of time. No apology need made in selecting for a 

presidential address to Section G a subject that touches 

so many — of direct mpeg | interest to engineers. 

It is a subject which has for me the additional attraction 

of lying in the borderland between engineering and 

physics—a borderland in which I have often strayed, and 
still love to stray, and I enter it to-day even at the risk 
of wandering into omens which, to engineera, may seem 

a little remote from home, regions where the landscape 

has, perhaps, a suspicious likeness to that of the country 

over which the learned men of Section A hold rule. 

To engineers, quite as much as to physicists and 
chemists, we owe in recent years an immense extension of 
knowledge regarding the structure of metals. This has 
come about mainly by the intelligent use of the micro- 
sco Take any piece of metal, in the state in which an 
engineer makes use of it, polish and lightly etch its 
surface, and examine it under the microscope, and you 
find that it is a congeries of a multitude of grains, every 
one of which may be proved to be a crystal. It is true 
that the boundaries of each grain have none of the 
characteristics of geometrical regularity which one is apt 
to look for in a crystal; but the grain is a true crystal for 
all that. Its boundaries have been determined by the 
accident of its growth in relation to the simultaneous 
growth of neighbouring grains—the grains have wn, 
crystal fashion, until they have met, and the surface of 
meeting, whatever shape it may _—_ to take, consti- 
tutes the boundary. But within each grain there is the 
true crystalline characteristic—a lar tactical forma- 
tion of the little elements of which the crystal is built up. 
It is as if little fairy children had built the metal by piling 
brickbats in a nursery. Each child starts wherever it 
happens to be, placing its first brickbat at random, and 
then piling the others side by side with the first in geo- 
metrical regularity of orientation until the pile, or the 
branches it shoots out, meets the advancing pile of a 
neighbour ; and so the structure goes on, until the whole 
space is entirely filled by a solid mass containing as — | 

ains as there have been nuclei from which the growt 


n. 
We now know that this process of crystal growth occurs 
not only in the solidification of a metal from the liquid 
state, but in many cases during cooling through a 
“critical” temperature when the metal is already solid. 
We know also that the process may in certain conditions 
go on slowly at very moderate temperatures. We know 
also that the process of annealing is essentially the raising 
of the metal to a temperature at which recrystallisation 
may take place, though the metal remains solid while this 
internal rearrangement of its particles goes on. hether 
crystallisation occurs in or ny a | from the liquid or 
during the cooling of an already solid piece, it results in 
the formation of an aggregate of grains, each one of which 
isa true crystal. Their size may or small—in 
age quick cooling means that crystallisation starts 
rom many nuclei, and the resulting grains are conse- 
quently small; with very slow cooling you get a gross 
structure made up of grains of a much la size. 

For simplicity of statement I shall ask you in what 
follows to confine your attention to simple metals, omit- 
ting any reference to alloys. Alloys present many com- 
plexities, into which we need not at present enter. With 
simple metals every crystalline a is made of thesame 
substance : the elementary brickbats are all exactly alike, 
though there may be the widest variation from grain to 
grain as regards the form of the grain, and also as regards 
the direction in which the ens ee are piled. 
In any one grain they are piled wit fect regularity, 
all facing one way, like a regiment of perfectly similar 
soldiers formed up in rows, where each man is equidistant 
from his neighbours, before and bebind, as well as to right 
and to left. Or, perhaps, I might compare them to the 
well-drilled flowers of an early Victorian wall. a. 

It was shown by Mr. Rosenhain and myself* that when 
a piece of metal is strained beyond its limit of elasticity, 


: Reina sat Rosenhain, **The Crystalline Structure of 
Metals,” Bakerian Lecture, Philosophical Transactions, 





Royal Society, vol. exciii. A, 1899. 





so that permanent set is produced, the yielding takes 
place by means of slips between one and another ion 
of each crystal grain. A part of each crystal slides over 
another part of the same crys as you might slide the 
the cards ina pack. It is as ifall the soldiers to one side 
of a given line were to take a step forward, those on the 
other side remaining as they were, or as if all the men in 
the front rows took toa step to the left, while those in 
the rows behind kept their places. In other words, the 
es reagar which a metal possesses is due to the poesi- 

ility of shear on certain planes in the crystal that are 
called ‘‘cleavage” or ‘‘gliding” planes. Plastic yielding 
is due to the occurrence of this shear; it may take 
place in three or more directions in a single grain, 
corresponding to the various possible planes of cleav- 
age, and in each direction it may hap on few 
or many parallel planes, according to the extent of 
the strain to which the piece is subjected. Examine 
under the microscope the polished surface of a piece 
of metal which has m somewhat severely strained 
after polishing, and you find that the occurrence of this 
shear or slip is manifested on the polished surface by the 
appearance of little steps, which show themselves as lines 
or narrow bands when looked at from above. To these 
we gave the name of slip-bands. Just as the piece of 
metal is an aggregate of crystal grains, the change of 
shape which is imposed upon it in straining is an aggre- 
gate effect of the multitude of little slips which occur in 
the grains of which it is made up. Each grain, of course, 
alters its form in the process. 

Speaking broadly, this distortion of the form of an 
one grain by means of slips leaves it still a crystal. If 
part of the group of brickbats moves forward, keeping 
parallel to themselves and to the others, the formation 
remains regular, except that a step is formed on the 
outermost rows ; the orientation of the elements continues 
the same throughout. Considerations which I shall men- 
tion presently lead to some qualification of this statement. 
I now see reason to believe that in the process of slip 
there is a disturbance of the elementary portions, or brick- 
bats adjoining the plane of slip, which may alter their 
setting. and thereby introduce to a small extent some 
local departure from the perfectly homogeneous orienta- 
tion which is the characteristic of the true crystal. In 
very severe straining there may even be a wide departure 
from true crystalline character. We shall recur to this 
later ; but meanwhile it will suffice to say that substan- 
tially the slip which is involved in a plastic strain of 
moderate amount is a bodily translation, parallel to 
themselves, of part of the pare of elementary brick- 
bats or molecules which build up the grain. Ifa crystal 
whose form has been altered, even largely, by such strain- 
ing, is cut and pee and etched, it appears, under the 
microscope, to be to all extents and purposes as regular in 
the — grouping of its elements as any other 
crystal. 

urther, in the process of straining we have, first, an 
elastic stage, extending through very small movements, in 
which there is no dissipation of energy and no permanent 
set. When this is exceeded, the slip occurs suddenly ; 
the work done in straining is dissipated ; if the straining 
force is removed, a strain persists, forming a permanent 
“*set” ; if it continues to act, it goes on Twit in certain 
limits) producing augmented strain. In general a large 
amount of strain may take place without the cohesion 
between the gliding surfaces being destroyed. Imme- 
diately after the strain has occurred there is marked 
fatigue, showing itself in a loss of perfect elasticity ; but 
this disappear with the lapse of time, and the piece 
will then be harder than at first. If, on the other hand, a 
process of alternate straining back and forth be many 
times repeated, the piece stm By 

These are now familiar facts. Can we attempt to 
— them on the basis of a molecular theory which 

ill at the same time offer a clue to the process of crystal- 
building as we find it in metals? I venture to make this 
address the occasion of inviting attention to some more 
or less speculative considerations which may be held to go 
some little way towards furnishing the material for such 
an explanation. 

At the Leeds meeting of this Association in 1890 it was 
my privil to bring forward certain contributions to 
the molecular theory of magnetism, and to show a model 
which demonstrated that the rather complex phenomena 
of magnetisation were explainable on the very simple 
assumption that the magnetic molecules are constrained 
by no other forces than those which they mutually 
exert on one another in consequence of their polarities.* 
From this were found to result all the chief phenomena 
of yy and magnetic hysteresis. Let us attempt 
to-day to apply considerations of a similar character to 
another group of physical facts—namely, those that are 
associated with the crystalline structure of metals and 
with the manner of their yielding under strain. Just as 
in dealing with magnetic poenee, I take as starting- 
point the idea that the stability of the structure is due to 
mutual forces exerted on one another by its elementary 
parts or molecules, and that the clue to the phenomena is 
to be sought in the play of these mutual forces when dis- 
placement of the molecules occurs. 

Iron and most of the useful metals crystallise in the 
cubic system ; for simplicity we oe A limit what has to be 
said to them. Imagine a molecule possessing polarity 
equally in three directions, defined by rectangular axes. 

e need not for the present purpose inquire to what the 
polarity along the axes is due; it will suffice to assume 
that the molecule has six poles, three positive and three 
negative, and that these repel the like and attract the 
unlike poles of other molecules, We may make a model 


* ‘Contributions to the Molecular Theory of Induced 
Magnetism,” Proceedings of the Royal Society, vol. xlviii., 
June 19, 1890, or Philosophical Magazine, September, 1890, 
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by using three magnetised rods fixed at right angles to 
one another at their middle points. I imagine, further, 
that the molecule has an envelope in the shape of a 
sphere, which touches the spherical envelopes of its 
neighbours, and assume that these spheres may turn on 
one another without friction.” vad ; 

Think now of the process of crystal-building with a 
supply of such spherical molecules for brickbats. Start- 
ing with one molecule, let a second be brought up to it 
and allowed to take up its place under the action of the 
polar forces. It will have a position of stability when a 
positive pole in molecule A touches (or lies in juxtaposi- 
tion to) a negative pole in molecule B, with the corre- 
sponding axes in line, and when the further condition is 
satisfied that the axes in molecule B, whose poles are not 
touched by A, are stably situated with respect to the 
field of force exerted by the poles of A. - 

In other words, we have this formation (Fig. 1) :—- 
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For convenience of representation in the diagram the 
poles are distinguished by the letters N and 8, but it 
must not be assumed that the polarities with which we 
are here concerned have anything to do with magnetismn. 

Suppose, now, that the crystal is built up by the arrival 
of pe molecules, each of which in its turn assumes the 
position of maximum stability consistent with formation 
in cubic or normal piling. The group in that case takes 
an arrangement which is essentially a repetition of this 
quartette (Fig. 2). ’ 

Along each row the polarity preserves the same direc- 
tion, but the polarity of each row is opposite to that of each 
contiguous parallel row. This description “p lies equally 
to all three axes. The whole group (Fig. F conslats of 
the quartettes of Fig. 2 piled alongside of, and also on top 
of, one another. In this way we arrive at what I take to 
be the simplest possible type of cubic crystal. 
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In this grouping each molecule has the alignment 
giving maximum stability, and it seems fair to assume 
that it will take that alignment when the crystal grain 
is formed under conditions of complete freedom, as in 
solidifying from the liquid state. Asa rule, the actual 
process of crystal-building goes on dendritically ; branches 
shoot out, and from them other branches proceed at right 
angles, leaving interstices to be filled in later. We have, 
therefore, to conceive of the molecules as piling them- 
selves ey in rows rather than in blocks, though 
ultimately the block form is arrived at. In this position 
of maximum stability each molecule has its six poles 
touching poles of contrary name. _ : 

Now comes a point of particular importance. Imagine 
two neighbouring molecules in the same block to be turned 
round, each through one right angle, in opposite senses. 
They will now each have five poles touching five poles of 
contrary name, but the sixth pole will touch a pole of the 
same name as itself. They are still stably situated, but 
much less stably than in the original configuration, and 
they will revert to that configuration if set swinging 
through an angle sufficient to exceed the limited range 
within which they are stable in the new position. 

Similarly we may imagine a group of three, four, or 
more molecules, each to be turned through a right —_ 
thereby constituting a small group with more or less 
stability, but always with less than would be found if 
the normal configuration had been preserved. The little 
group in question may be made up of molecules in a row, 
or it may be a quartette or block, or take such a form as 
a T or a A sufficient disturbance tends to resolve it 
into ent with the norms! tactics of the molecules 
which build up the rest of the grain. : 

It is conjecturally possible that small groups of this 
kind, possessing little stability, may be formed during 
the process of crystallisation, so that here and there in the 
grain we may have a tiny patch of dissenters keeping one 
another in countenance, but out of complete harmony 
“iT eee an ai d crystallisation, it would 

thi 8 at i it wo 
seem less likely to ha vag 1g Be crystallisation from a 
liquid state than in the more constrained process that 
occurs when a metal already in the solid state recrystal- 





lises at a temperature far below its melting-point. 
Though rare or absent in the first case, it might occur 
frequently in the second. There are differences in the 
appearance of crystal grains under the microscope in 
metal as cast and in metal as recrystallised in the solid 
state, of which this may be the explanation. It may also 
explain a difference pointed out by Rosenhain,* that the 
slip lines in cast metal are straight and regular, whereas 
in wrought iron and other metals, which have recrystal- 
lised in the solid, they rarely take a straight course across 
the crystal, but proceed in jagged, irregular steps, These 
may be due to the presence here and there of small planes 
of weakness, resulting from the existence of what I have 
called dissentin eae. Again, these groups, - 
ing, as they do, less stability than their normal neighbours, 
may be conjectured to differ from the normal parts of the 
grain in on of of electrolytic quality, and to be more 
readily attacked by an etching reagent. Hence, perhaps, 
the conspicuous isolated geometrical pits that appear on 
etching a polished surface of wrought iron. 

It will help in making clear these points, and others 
that are to follow, if we study the action of a model 
formed by grouping a number of polarised ‘‘ molecules” 
in one plane, supporting them on fixed centres, about 
which they are free to turn. In the model before you 
the centres are uniformly spaced in rectangular rows, and 
the ‘‘ molecules” are +-shaped pieces of hardened steel, 
strongly magnetised along each of the crossed axes, each 
having, therefore, two north poles and two south poles. 
The third axis is omitted in the model, the movement to 
be studied with the help of the model being movement 
in one plane. On placing these molecules on their centres 
they readily take up the gente already indicated in 
Fig. 3. Each one within the group has its four poles in 
close proximity to four poles of contrary name, and is, 
therefore, highly stable. If disturbed by being turned 
through a small angle, and let go, it swings back, trans- 
mitting a wave of vibration through the group, which is 
reflected from the edges, and is finally damped out in the 
model by pivot friction and air friction. We may assume 
some damping action (say by the induction of eddy 
currents) in the actual solid, of which the model may be 
taken as a very crude representation. 

By turning two molecules carefully round together, 
each through one right angle in opposite senses, we set 
up a dissenting pair whose equilibrium has feeble sta- 
bility. A slightdisplacement, such as might be produced 
by the transmission of a vibrational wave, breaks them 
up, and they swing back to the normal configuration, 
giving out energy, which is taken up by the rest, and is 
ultimately dissipated. By making the dissenting coterie 
consist of three or more we can give it additional 
strength. 

An example is shown in Fig. 4, where the three mole- 
cules marked a, b, and c are turned round in this way. 
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Notice that the normal molecule d, adjoining a line of 
such dissenters, is in a peculiar position. His neighbours 
pa to him three north poles and one south pole. He 

as the choice of conforming to the majority, or of 
throwing in his lot with the dissenters; and he has a 
third possible position of equilibrium (very feeble equi- 
librium), which is reached when his two south poles are 
turned until the one neighbouring south pole faces just 
between them. I have laboured these points a little 
because they seem important when we come to speak of 
the effects of strain. 

Consider now the straining action, which we may 

imitate in the model by sliding one part of the group past 
the other part. For this pe the centres are cemented 
to two glass plates, which can slide parallel to one of the 
axes. . 
At first, when the displacement by sliding is exceed- 
ingly small, the strain is a purely elastic one. The 
molecules adjacent to the plane of sliding pull one another 
round a little, but without breaking bonds ; and if in this 
stage the strain is removed, by letting the plate slide back 
to its original position, there is no dissipation of energy. 
The work done in displacing the molecules is recovered in 
the return movement. We have here a representation of 
what happens between each pair of adjoining rows in the 
tic straining of a metal. So far the action is within 
the limit of elasticity ; it leaves no permanent effect : it 
is completely reversible. 

But now let the process of straining be carried further. 
The opposing molecules try to preserve their rows intact, 
but a stage is ed when their resistance is overcome ; 
the bonds are broken, and they swing back, unable to 
exert further opposition to theslip. The limit of elasticity 
has now been passed. Energy is dissipated ; set has been 
produced ; the action is now no longer reversible. The 
model shows well the general disturbance that is set up in 
molecules adjoining the plane of slip, which we may take 





* Or, let the envelope be a shell of any form, inside of 
which the axes of polarity are free to turn as a rigid | 
system. 





* Rosenhain, ‘The Plastic Yielding of Iron and Steel,” 
Journal of the Iron and Steel Institute, No. 1, for 1904, 


to account for the work that is expended in a metal in 
producing plastic strain. — 

Moreover, when the slip on any plane stops and the 
molecules settle down again, the chances are much against 
their all taking up the normal orientation which they had 
before the disturbance. What I have called dissenting 

ups, or unstable coteries, are formed as a result of the 
isturbance. Here and there like poles are found in 
juxtaposition. Viewed as a whole, the molecular consti- 
tution of the metal in the region adjacent to the plane of 
slip is now uncertain and patchy. It includes parts 
whose stability is much less than normal. Individual 
molecules or small ups in it are very feebly stable; a 
touch would make them tumble into positions of greater 
stability. 

Observe how all this with what we know about 
the nature of plastic strain through experiments on iron 
or other metals. Its beginning is characteristical] 
jerky. Once thecritical force is reached, which is enoug 
to start it, there is a big yield, which will not be stopped 
even by reducing the amount of the straining force. 

Again, we know there is a slow creeping action that 
continues after the straining force has done its main work. 
T ascribe this to the gradual breaking up of the more un- 
stable groups which have been formed during the subsi- 
dence of distubance in the earlier stage of the slip. 

Further, we know that overstrained iron is very imper- 
fectly elastic until it has had a long rest, or until it has 
been raised for a short time to a temperature such as that 
of boiling water.* This is to be expected when we recog- 
nise the presence of unstable individuals or groups result- 
ing from the overstrain. When the elasticity of the over- 
strained piece is tested by removing and reapplying the 
load, some of these tumble into new positions, making 
inversible movements, which dissipate energy and pro- 
duce hysteresis in the relation of the strain to the stress 
although the strain is quasi-elastic. At ordinary tempera- 
tures these unstable groups are gradually becoming re- 
solved, no doubt through the action of the molecular 
movements that are associated with heat, and hence the 
slow progressive recovery of perfect, or nearly perfect, 
elasticity shown by the experiments of Muir. t the 
temperature be raised and they disappear much more 
guickly ; in warm surroundings the rest-cure for elastic 
fatigue does not need to be nearly so long. 

Rosenhaint has recently shown that after the slip-bands 
on the surface of an overstrained specimen have been 
obliterated by polishing, traces of them will reappear on 
etching if only a short interval of time is allowed to lapse 
since the overstraining ; but if time is given for complete 
recovery no traces are found. This is in remarkable 
agreement with the view now put forward, that the layers 
contiguous to the surface of = contain for a time com- 

ratively unstable groups. hey are einy dif- 
erent from the normal metal until the unstable groups 
are resolved, and the temporary difference manifests itself 
on etching, provided that is done while the difference still 
exists. 

From the engineer’s point of view a much more import- 
ant matter than this fatigue of elasticity is in the fatigue 
of strength that causes fracture when a straining action 
is a Bs uently repeated. Experiments which I made 
with Mr. Humfreyt showed that this action begins with 
nothing more or less than slight slip on surfaces where the 
strain is locally sufficient to exceed the limit of elasticity. 
An alternating stress, which makes the surfaces slip me 
wards and forwards ae thousands, or it may be 
millions, of times alternately, produces an effect which is 
seen on the polished surface as a development of the slip 
lines into actual cracks, and this soon leads to rupture. 

We have, therefore, to look for an effect equivalent to 
an interruption of continuity across part or the whole of 
a surface of slip, an effect progressive in its character, be- 
coming important after a few rubbings to and fro if the 
movement is violent, but only after very many rubbings 
if the movement is slight. 

That there is a progressive action which spreads more 
or less into the substance of the grain on each side of the 
original surface of — was clearly seen in the experiments 
referred to. It was found that a slip-band visible on the 
[ae aay surface of the piece broadened out from a sharply 

efined line into a comparatively wide band with hazy 
edges, and this was traced to an actual heaping up of 
material on each side of the slip which constituted the 
original line. 

I think this suggests that under alternating stresses 
which cause repeated backward and forward slips, these 
do not occur strictly on the same surface in the successive 
repetitions, and hence the disturbance spreads to some 
extent laterally. It may be conjectured that slip on any 
surface leaves a more or less defective alignment of the 
molecular centres ; that is to say, the rows on one side of 
the plane of slip cease to lie strictly in line with those on 
the other side. If this occurs over neighbouring surfaces, 
as a result of slips on a number of parallel planes very close 
together, the metal throughout the affected region loses 
its strictly crystalline character, and with it loses the 
cohesion which is due tostrict alignment. 

Mr. G. T. Beilby, in a very suggestive paper,§ has ad- 
vanced grounds for believing that portions of a metal 
may pass from a crystalline to an amorphous formation 
wom A the mechanical influence of severe strain, as in the 
hammering of gold leaf or the drawing of wire, and that 
this occurs in the polishing of a metallic surface. 





* J. Muir, ‘‘ On the Recovery of Iron from Uverstrain,” 
Philosophical T'r ctions, vol. cxciii. A, 1 

+ Journal of the Iron and Steel Institute, 1906. 

t Ewing and Humfrey, ‘‘ The Fracture of Metals under 
Repeated Alternations of Stress,” Philosophical Transac- 
tions, vol. cc., A., 1902. 

§ Beilby, ‘“‘ The Hard and Soft States in Metals,” Philo- 








page 335. 





sophical Magazine, August, 1904. 
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and also in the internal rubbing which takes place at a 
surface of slip within the grain. In both cases he suggests 
the formation of an altered layer. When a ished 
metal surface is etched, the altered layer is dissolved 
away, and the normal structure below it is revealed. _ 

Without accepting all Mr. Beilby’s conclusions, I think 
the idea of an aoe = more oe ay layer 
is supported by the considerations I am now putting for- 
wae We he assumed that in normal crystallisation 
the inter-molecular forces lead to a noi piling, in 
which each molecule touches six neighbours. But it may 
be conjectured that some of them may take up pyramidal 
piling (touching twelve others) under the compulsion of 
strong forces—such forces, for example, as act on the 
superficial molecules of a surface that is being polished. 

ft this also occurs at a surface of slip, it gives us a 
clue toseveral known facts. It at least assists in explain- 
ing the familiar result that metal is hardened by straining 
in the sense of being made less plastic. Again, it accounts 
for the general increase of density which is found to take 
place in such an operation as wire-drawing. Further, if 
a local increase of density occurs in the interior of a grain 
through piling of some molecules in the closer manner 
where repeated slips are going on, the concentration of 
material at one place requires it to be taken from another; 
in other words, the closer piling tends to produce a gap 
or crack in the neighbourhood where it occurs. is is 
consistent with what we know of the development of 
cracks through repeated alternations of strain. : 

Recourse to the model shows that with pyramidal piling 
the polar axes point in so random a manner that the 
aggregate may fairly be called amorphous. To illustrate 
this a group 1s shown with centres fixed at the corners of 
equilateral triangles. ; aG 

It is obvious that any pyramidal piling at a surface of 
slip tends to bar further slip at that particular surface. 
Hence, not Only the augmented hardness due to strain, 
but the tendency in repeated alternations to lateral spread- 
ing of the region on which slip occurs. The hardness 
due to straining is, of course, removed when we raise the 
metal to such a temperature that complete recrystallisation 
occurs, normal piling being then restored in the new grains. 

Taking a previously unstrained piece, it is clear that 
the facility with which slip will occur at any particular 
surface of slip in any particular grain depends not only 
on the nature of the metal and on the orientation of the 
surface in question to the direction of the stress, but also 
on the amount of support the grain receives from its 
neighbours in resisting slip there. In other words, for a 
given orientation of surface the resistance to slip may be 
said to consist of two parts; one is inherent in the sur- 
face itself, and the other is derived from the position of 
the grain with reference to other grains. 

To make this point clear, think of a grain (under 
stress) in which there is a gliding surface oriented in the 
most favourable direction for slipping. Slip on this sur- 
face can take _— only when its yielding compels the 
neighbours (which are also under stress) to yield with it, 
and the surfaces in these on which slip is compelled to 
occur are, on the whole, less favourably situated. Hence 
the original grain cannot yield until the stress is con- 
siderably in excess of that which would suffice to make 
it yield if it stood alone, or had neighbours equally 
favourably inclined. . 

Apply this consideration to the case of steel, where 
there are two classes of grain—the ferrite, which is 
simply iron, and the pearlite, which is a harder structure. 
Slip on any ferrite grain is resisted pty by the strength 
of the surface itself, and partly by the impossibility of its 
yielding without forcing slip to take place on neighbour- 
ing (harder) grains. Now suppose the structure is a very 
gross one, such as Mr. Stead has shown may be found in 
steel that is seriously overheated. On the large grains 
of ferrite in overheated steel the resistance to slip will 
be but little greater than it would be in iron, and, con- 
sequently, under an alternating stress fatigue of strength, 
leading to rupture, may be produced by a very moderate 
amountof load. Mr. Stead* has shown how the effects of 
overheating can be removed by the simple expedient of rais- 
ing the steel toa temperature sufficient to cause recrystal- 
lisation—a homceopathic remedy that transformsjthe gross 
structure of the overheated metal into an ordinarily fine 
structure, where no ferrite grain can yield without com- 
pelling the yielding of many pearlite grains. Hence we 

nd, as Rogerst has demonstrated by experiment, that 
steel cured by reheating from the grossness of structure 
previously produced by overheating has an immensely 
increased power to resist the deteriorating effects of often 
repeated stress. 

I trust you will not feel I have abused the license of 
the chair in presenting contributions to molecular theory 
that are for the most part in the nature of speculative 
suggestions, thrown out in the hope that they may some 
time lead to fuller and more definite knowledge. Remote 
as they may seem to be from the concerns of the 
workaday engineer, they relate to the matter which it 
is his business to handle, and to the rationale of pro- 
perties, without which that matter would be useless to 
serve him. We have attempted to penetrate into its 
very heart and substance in order the better to com- 
prehend the qualities and functions on which the 
practical work of ap mage = relies. The man whose 
daily business leads him through familiar tracks in a 
forest does well to stray from time to time into the shady 
depths that lie on either hand. The eyes of his imagina- 
tion will be opened. He will at least learn his own 





* See especially a r by J. E. Stead and A. W. 
Richards on “‘ The Restoration of Dangerously Crystal- 
line Steel by Heat Treatment,” Journal of the Iron and 
Steel Institute, No. 2, 1903. 

+F rs, ‘‘Heat Treatment and Fatigue of Steel,” 
the Iron and Steel Institute, No, 1, 1905. 


Journal o 








limitations, and, if he is fortunate, he may gain some 
clearing on a hilltop which commands a wider view than 
he has ever had before. 





SUCTION-GAS PLANTS.* 
By Professor W. E. Da.sy, M.A., B.Sc. 


I Have been asked many times during the last few 
weeks the question, ‘“‘ t is a suction- plant 
exactly ?’. with an emphasis on ‘‘exactly.” There is a 

excuse for this question, because these plants 
ave become practicable sources of motive power only 
within the last three years. Three years ago it 1s 
— that only one or two firms in the country would 
ve undertaken to supply a plant and tee its 
action. At the recent trials held at Derby, in connection 
with the Royal Agricultural Show, fourteen plants were 
entered for the competition, and with few exceptions 
they all ran vy, P , 
ig. 1, page 206, is a diagrammatic representation of a 
plant. The gas current through the plant c put on the rack, 
as it were, and stretched out to a straight line. To the 
= of the diagram will be seen the engine cylinder, 
which acts as a pulse to the system. When the piston 
moves out to the right the ure is reduced all 
re § the plant, and air is drawn in at the points 
Aand B. Confining our attention to the air entering 
at A, it makes its way through what may be called the 
‘‘tube,” and receives heat in the region marked H, thus 
increasing its capacity to absorb moisture. Water enters 
in this region, and the heated air, acting as a sponge, 
saturates itself with water vapour, and then passes on to 
the grate of the producer, where it passes through an 
anthracite or coke fire. It will be observed that at this 
stage the quantities entering into this process for 1 Ib. 
of carbon are 4.5 Ib. of air and about 0.084 Ib. of water. 
Chemical changes now take place, and the air and the 
absorbed moisture become transformed, after the passage 
through the fire, into a gas containing, roughly, 29 lb. of 
carbonic oxide, 14 lb. of hydrogen, 4 Ib. of methane, 
57 lb. of nitrogen, and 12 lb. of carbon dioxide per 
100 lb. The density of the gas in this state is small, and 
therefore, if it were taken direct into the cylinder, a charge 
of small energy value would be obtained. It is therefore 
necessary to cool the gas down to something like the 
atmospheric temperature during its passage through the 
region C,, Co. e gas then, in some cases, emerges into 
an expansion-chamber placed close to the engine. Ex- 
amining, now, more particularly the cylinder end of the 
apparatus, and assuming a suction stroke to be taking 
ag the gas enters through the valve G into a chamber 
which is in direct communication with the air, conse- 
uently the suction produced by the piston draws into 
this chamber, and from thence into the cylinder, not only 
gas from the producer through the valve G, but the 
quantity of air necessary to make it into an explosive 
mixture through the air-pipe B. The quantity of air 
through the air-pipe B is controlled by a valve, which is 
set in a definite position. The mixture of gas and air 
passes into the cylinder through the valve M, and is 
compressed during the return stroke of the engine until, 
at a suitable point, it is fired by an electric spark obtained 
rd penne, Be circuit through which a current flows, 
the current being derived from a magneto of the Simms 
Bosch type, mounted on the side of the engine, and 
ous by a pin on the cam-shaft. Thus the movement 
of the piston to the right causes a flow of air and steam 
into the apparatus at the left, which undergoes a series 
of complicated chemical reactions in the producer part, 
and, at the same time, draws from the apparatus 
and combines it with a suitable mixture of air to form the 
explosive mixture. At the end of this suction stroke the 
producer is cut off from connection with the engine by the 
closing of the valves G, M, and the remaining three 
strokes of the Otto cycle are completed. These opera- 
tions are all perfectly straightforward, and present no 
pens difficulties. But the extraordinary feature of 
the suction plant is, that an engine can go on working 
continuously, and these operations can go on minute after 
minute, hour after hour, and day after day, so that the 
explosive mixture made in the mixing chamber, and the 
power developed by the cycle of operations in the 
cylinder, are automatically regulated to enable the engine 
to run on a variable load without the necessity of altering 
the position of a single valve or handle. 

It will be observed (Fig. 1) that heat is taken into the 
system in the region H, and is — again in the 
regions marked C, and Cy, and it will be at once apparent 
that if heat is to be taken away from region C, and is to 
be introduced in the region H, the apparatus may be so 
constructed that the heat required at H is that taken 
from the heat rejected at C, thus introducing the principle 
of regeneration. 

Fig. 2 illustrates how the gas stream is coiled upon 
itself in order to realise this regenerative principle. It 
will be seen that the water and the air, after being drawn 


into the system at the point marked A by the suction of |i 


the engine, absorb heat from the part of the stream from 
which heat must of necessity be withdrawn, the two parts 
of the stream being separated in this region by a suitable 
heating surface. e part of the apparatus in which this 
interchange takes place is sometimes called the boiler, 
more generally the evaporator. It will be observed that 
a supplementary supply of air is taken in a little lower 
down at A). The purpoee of this will be explained later in 
connection with Messrs. Crossley’s plant. The air 
saturated with moisture through the fire of the 
producer, and the general composition of the gas pro- 
duced is shown at the top of the diagram ; the com- 
position by volume is alsoshown. The gas passes down 


* Paper read before Section G, British Association, 
August 6, 1906, 





the gas-pipe into the scrubber and cooler, emerging at 
the proper density for the engine. pn Be ay given 
refer to the analysis of Dowson gas, pu ished by Mr. 
Dugald Clerk in his ‘‘Gas-Engine,” and are not materially 
different from the composition of gas ie by the pro- 
ducer plant. It will be observed that 1 Ib. of anthraci 
pagtecting e ash, combines with 4.5 lb. of air 
0.84 lb. of water to produce 6.3 lb. of gas, equal to 94 cubic 
feet, and that the calorific value of this is equal to 148 
yy rep 

Z ws an act ucer to carry out 
this process, made by —_— Crossley Brothers, of 
Manchester. Coal is fed to the hopper at the top, and 
makes its way down to the incandescent part of the fire, 
so that the fire is practically working under a head of 
coal, The arrangement causes the in escent part of 
the fire which extends from the grate surface to just 
below the bottom of the hopper, to be constantly fed 
with warm dry fuel, and, at the same time, the gases 
driven off from the fuel in the aes of the hopper, 
called a distilling and distributing are acted upon by 
the incandescent fuel so as to prevent the formation of 
tar. The evaporator or boiler is placed so that hot gas, as 
it goes from the fire, circulates round it on its way to the 
gas-pipe. Air is taken in at the top, and fills the space 
above the water-level in the boiler, and a constant trickle 
of water through the tap maintains the water-level ap- 
proximately constant. saturated air is drawn down 
through two air-pipes embedded in the ere at the 
back of the furnace lining. A further ba yr: supply 
of air is drawn in below the grate, the air 
streams upwards through the fire, and the gas therein 
produced passes round the boiler, and produces the neces- 
sary evaporation of water for saturating the incoming air 
with steam ; then it passes away through the gas-pipe to 
the scrubber, where it-is cleaned and cooled, finally 
emerging from the scrubber in a state suitable for use in 
the engine. Any fine particles which may be carried 
by the gas-stream—dust and so forth—are shot down 
into the water-seal. Sawdust is put into the scrubber 
to catch any tar that may come through. 

Fig. 4 shows a more contorted stream. It will 
be seen, however, that all that has happened is that the 
gas, and at the same time the water stream, take an 
additional turn round the hot gas stream. They are then 
introduced into the generator, where again heat is 
abstracted from the hot gas to still further heat the air 
and water together. The action of the ucer in other 
respects is in general the same as the other described. 

Fig. 5 shows the producer arranged by the National 
Gas Engine Company to carry out these operations. 
Very little description is necessary, because in all essen- 
tial principles the producer is the same as the one last 
illustrated. It will be observed that the increased regenera- 
tive action is obtained by introducing the air into a rough] 
helical e E, F, at the point marked D, which win 
round the pipe carrying the hot gas from the producer to 
the scrubber, and then tinds its we into an annular space 
heated by the gas as it leaves the fire. The water is 
introduced into a species of Field tube placed in the 
centre of the “pipe and emerges hot at Q, where it 
trickles through the funnel into the annular s in 
which the hot air is circulating. The water trickling into 
this space is held by various ribs, so that the air gets 
properly saturated before it flows down the air and steam 
pipe K into the space below the grate, from which it is 
drawn through the fire, where it is chemically changed, 
and the hot gas produced passes away, as before, through 
the scrubber to the engine. 

It will thus be seen that there are several ways in which 
the gas stream may be twisted upon itself, and the 
arrangements necessary to give a mechanical environment 
to these contorted streams result in different forms of 
oan which are all essentially the same in principle, 

owever much they may differ in appearance. The pro- 
ducers are all modifications of the original Dowson pres- 
sure producer, the chief modification being in the use of 
the regenerative principle to avoid the use of a separate 
boiler to generate the steam required in the producer. 

At the present time there does not ap to be a 
definite relation between the proportions of the furnace 
of the producer and the power to be produced. The in- 
candescent part of the fuel occupies the vertical space 
between the level of the grate and the bottom of the 
inverted cone which guides the fuel down from the hopper 
to the fire, and the height of this space, which is the 
thickness of incandescent fuel through which the air and 
steam are drawn, is about 2 ft. in the case of producers 
designed for engines of from 15 to 20 horse-power. The 
area of the cross-section of the furnace averages about 
0.065 to 0.075 square foot ed brake horse-power. The 
capacity of the furnace, reckoned as the cubic contents of 
the space between the fire-bars and the bottom of the 
distributing and distilling cone, is 2.37 cubic feet in the 
case of the eee producer of the National Com- 
pany, illustrated in Fig.5. In the Crossley design, shown 
n Fig. 3, the capacity is 1.58 cubic feet for 15 brake horse- 
power. These figures reduce to 0.118 cubic foot and 0.105 
cubic foot per brake horse-power respectively. The 
diameter of the furnace in the ‘‘ National” design is 
154 in. for a 20-horse-power furnace, and in the Crossley 
design 12 in. for a 15-horse-power furnace, giving actual 
areas of 1.31 square feet and 0.785 square foot respectively. 
These figures correspond to furnace areas of 0.065 and 
0,075 square foot per brake horse-power. The depth of the 
fire in the case of the ‘‘ National” engine is 1 ft. 10 in., 
>” in ds os case of the Crossley meget is 2 ft. . 

norder to produce a continuous su of the 
ducer must be designed so that fall be inteehined 
into the furnace without at the same time introducin 
air; the water required for regulating the quality o 
the gas should be supplied from the external source at 





a constant rate, and the rate of combustion in the fur- 
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mg should be constant, and the fire should be uniformly 
ot. 

In order to fulfil the first condition the fuel is intro- 
duced into the distilling and distributing bell through a 
hopper whose design may be likened to the old grease- 
cock used for getting grease into an engine steam- 
There are two valves, one giving communication between 
the interior of the hopper and the furnace, and the other 
giving access to the nerpes from outside. Without going 
into the general details of hopper design, Figs. 3 and 
illustrate two SF ae examples. outer valve V, 
Fig. 5, simply slides off horizontally about the vertical 
axis marked i, the inner one is a heavy valve something 
like a mitre-valve, and it isoperated by thelever L. The 
process of charging the furnace is to close the inside valve, 
und then to charge the hopper through the outer valve, 
and, after closing the outer valve or lid, to open the inner 


Fig.2. 
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valve by means of the lever L, and so allow the fuel to 
fall into the distilling and distribuiing cone. In the case 
of the design shown in Fig. 3, the se — A of the 
hopper turns about the vertical pin B. The top of this 
movable part is provided with a lid V through which the 
fuel is introduced into the hopper. Then a turn of the 
hopper brings the holes in its opposite to the holes 
in the fixed part of the hopper, and eo allows the fuel to 
drop into the distributing cone. 

The hoppers, in fact, are so arranged that they forma 
gas or air-lock. At the same time they prevent air from 
getting in, they prevent gas from getting out during the 


fulfilled by placing a small tank, provided with a ball 
valve, on the main supply pipe, at a convenient height 
above the producer, and using this tank for the supply of 
the ucer water only. In this way the water is su 
plied at a constant head, and once having adjusted the 
supply cock to give the quantity necessary, the rate of 
flow will remain constant, because the head is constant. 
If the supply is taken direct from the water main, the 
variations of head in the main produce corresponding 
variations in the flow, and make any accurate regulation 
of = water supply impossible. 
e 


third condition of steady working requires that 
the supply of air and steam should take place at a regular 
rate, is supply is determined entirely by the engine, 





' suction strokes 


ine is working steadily on its load the 
ollow one another regularly, with the 
exception that when the action of the governor prevents 


Fig.1. 


and when the 









thermal units per pound of hydrogen dissociated are 
withdrawn from the furnace. e steam has therefore a 
cooling action upon the furnace, and hence prevents high 
temperature. and prevents, therefore, the formation of 
clinker, It may be said in —, that this action of the 
steam in keeping the furnace cool is one of the leading 
se ms ag in the Mond producer, the object aimed at 
ing to a the furnace so cool that the nitrogen which 
is produced by distillation from the bituminous coal used 
is not dissociated, and may therefore be subsequently 
recovered and turned into ammonium sulphate. 

When the engine is working at a lighter load the 
number of suction strokes per unit of time is decreased, 
and consequently the amount of air drawn through the 
furnace, and therefore the heat produced in the furnace 
per unit of time, is reduced. erein lies one of the 
difficulties in the correct proportioning of suction-gag 
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the gas valve from opening, the suction stroke is not felt 
through the producer, but only through the pipe which 
supplies air to the mixing chamber of the eagine, in which 
air 18 mixed with the gas drawn from the producer to form 
an explosive charge. 

This regular supply of air and water to the furnace 
causes & permanent régime to be established with 
to temperature, so that the gas which is produced is of 











plants, because if all the load is thrown off the engine for 
a short time, the air drawn through may be insufficient to 
keep the fire in a condition to produce good gas. An 
engine which is to work occasionally on a full load, and 
very often on a light load, may be advantageously com- 
bined with a furnace of relatively small diameter. When 
running on a light load with a furnace suitably pro- 
portioned for running continuously at full load, the few 








charging process. _ f 
The second condition of steady working—namely, that 
the water sheuld be supplied at a constant rate—is easily 





quality. suction strokes made with the gas valve open may not 
othing disturbs the regularity of working so much as | draw sufficient air to keep the fire properly hot. This 
the clinkering of the fuel. Clinker in the fire prevents | difficulty is sometimes evaded by fitting a by-pass 
the supply of air from sprexding uniformly through | between the gas-pipe and the mixing-chamber of the 
the incandescent fuel, and thus causes i larity of |engine. When the cock on the by-pass is open there 
the fire, which in its turn causes irregularities in the | exists a small permanently open between the gas- 
uality of the gas. The quantity of air passing ——_ pipe from the producer and the mixing-chamber. Con- 
the fire ag gradually less as the obstruction caused by | sequently, at every suction stroke of the engine a small 
the clinker gradually increases. If clinkering cannot be ' quantity of air is drawn through the fire, and of necessity 
altogether prevented, that which is formed should be of | also a small quantity of gas through the by-pass into the 
a friable nature, so that it can easily be removed without wien ciao, and from thence into the cylinder ; but 
damage to the furnace lining. this quantity is not sufficient to form an explosive mixture 
The formation of clinker can be minimised by keeping | with the air drawn through the air-pipe of the engine at 
the temperature of the fire relatively low, and this is| the same time. The exhaust, therefore, always contains 
accomplished by the steam which is introduced in the air | a small proportion of gas when the engine is running 
supply. Part of the steam drawn in with the air is dis- light with the by-pass open. In this way the fire can be 
sociated in the furnace into hydrogen and oxygen, this maintained in an active condition, and full load can be 
being an endothermic process in which 62,000 British put on at any time without trouble, 
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In the trials which were recently conducted at the 
Royal Agricultural Show at Derby one day was devoted 
to testing the engines on variable loads. Each engine 
was required to run for two hours on no load, and then to 
change to full load for one hour, after which all the load 
was taken off, and the engine continued running for an 
hour on no load, at the end of which time one-third load 
was applied for an hour, and then half-load for an hour; 
finally full load was applied for the last two hours of the 
trials. It should be understood that the engines were 
not allowed to stop during these changes of load. The 
run was a continuous one of about eight hours. The 
automatic action of the plant is sufficiently evidenced 
by the fact that in some cases not a handle was touched 
during the whole day ; nothing was done, in fact, but to 
charge the hopper with fuel at intervals and to change 
the load on the brake. This automatic regulation is 
obtained by varying the amount of steam drawn through 
the fire as the demand on the producer varies. For 
instance, when running at light load, as has already been 
explained, a small quantity of air is drawn through the 
fire at every suction stroke by means of the by-pass, and 
the temperature in the producer is therefore relatively 
low, therefore the incoming air is cooler, and carries less 





Fig. 3. 





e started that the pressure in the producing system 
below the atmosphere. : 

The actual consumption of anthracite per brake horse- 
power is not an easy quantity to measure, because the 
producer holds such a large quantity of fuel in p 
portion to the quantity burnt per hour. It is then diffi- 
cult, unless on an extremely long run, to eliminate the 
starting and stopping errors. Assuming a 20- brake 
horse-power plant to start on Monday morning with 
an empty producer, and to run 10 hours per day on 
full load for a week, banking the fires at night, the 
consumption of anthracite peas would be about h 
a ton for the week, and about three-eighths of a ton 
if the average load is about half full load. With coke 
the consumption is about 25 per cent. more. From 
to 3000 gallons of water per week are required for a 20- 
brake-horse-power plant to provide water for the scrubber 
and the producer, and of this by far the larger part would 
be used in the scrubber. 

The gas produced contains a large amount of car- 
bonic oxide which is of a very poisonous nature, and, 
being inodorous, its escape cannot be detected. With 
a pressure plant any leak in the joints, of course, 
allows the gas to escape into the atmosphere, and very 
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steam with it. Consequently the gas produced is not so | serious consequences may easily follow to those in atten- 


rich. As the demand on the engine increases, more air 
is drawn through per unit of time, the temperature rises, 
the incoming air is warmed to a greater extent, more 
steam is carried through with it, and the gas produced 
is richer. 

In the producer (Fig. 5) the variation of the tempera- 
ture of the evaporator, in consequence of the varying 
quantity of air drawn in per unit of time, is relied upon 
to vary the quantity of steam in such a way that the 
richness of the gas is proportioned to the demand 
on the producer. The air-supply pipes and the grate in the 
producer used by Messrs. Crossley are shown diagramma- 
tically in Fig. 6. It will be noticed that the air is taken in 
in two streams, one stream moves bs charged with steam 
from the boiler, the other stream being practically dry air 
which is introduced directly under the grate through 
the supplementary air-valve. The quantity of steam in the 
total air supplied depends, therefore, on the relative 
proportion of air composing the two streams, and this 
is adjusted by properly setting the valve on the supple- 
mentary air supply. 

It would take too much time to describe the devices 
fitted on the various plants for regulating the propor- 
tion of steam in the air, but they all have for their object 
the increase of the water supply when the load on the 
engine increases. 

Passing on now to the method of starting a plant, 
after the fire is lighted air is blown into the ash-pit by 
means of a small fan. Blowing is maintained for from 
15 to 30 minutes, when the plant is starting up from 
a cold condition, and during this operation the valve Z 
is open to the chimney, so that whatever is being pro- 
duced passes away without going into the scrubber or 
into the engine, and the valve £, is turned into the 
position L;. Small test cocks ars fitted near the pro- 
ducer, and also near the engine, and blowing is continued 
until the gas will light, and maintain itself alight, at these 
test-cocks. When the gas produced is of this quality, 
the chimney valve is closed, blowing is stopped, the 
valve in the air-pipe is turned into the position Le, and a 
turn or two at the fly-wheel is sufficient to start the 
engine. Full load can be put on within a few minutes of 
starting. In all the fourteen designs sent in for competi- 
tion at the Royal Show the fan was placed on the air side 
of the grate, so that whilst blowing up for starting the 
plant acted as a pressure-plant, and it was not until the 





dance. With a suction plant, on the contrary, air leaks 
inwards, and danger from poisonous gasis small, provided 
the plant is installed properly. Should sufficient air leak 
inside to cause an explosion, the water-seal would blow 
out, and thus act as a safety-valve. The water-seal thus 
serves the double purpose of collecting dust brought down 
the gas-pipe and of acting as a safety-valve. 








STANDARDISATION IN BRITISH 
ENGINEERING PRACTICE.* 


By Sir Jonn Wo re Barry, K.C.B., F.R.S., &c. 


IN treating the subject of standardisation in engineer- 
ing practice, a place of honour must be accorded to Sir 
Joseph Whitworth, who was mainly instrumental in 
bringing home to the ar say | world the 7 
to be gained by standardisation. Sir Joseph Whitworth’s 
favourite illustration when urging the necessity for 
standardisation was that of candies and candlesticks, 
which came home in the early ’eighties to every user 
in a way which it may not do in the nt day, 
when so many of us are accustomed to light our rooms 
by merely turning on a tap or a switch. Sir Joseph 

hitworth said :—‘‘ Candles and candlesticks are in 
use in almost every house, and nothing could be more 
convenient than for the candles to fit accurately into 
the sockets of the candlesticks, which at present they 
seldom or never do.” The lesson taught by his illus- 
tration lies at the root of standardisation, and neces- 
sarily carries with it the restriction of the few to the 
advantage of the many. Broadly s ing, there is no 
reason why the candle-maker should not make the ends 
of his candles to any design and shape which may be 
most convenient to himself, and the candlestick-maker 
might adopt any form of socket in his candlestick which 
he may desire. Obviously the multiplication of sizes 
and shapes of candles and sockets is not to the advanta 
of the general user, while a restriction to a sufficiently 
wide range of sizes to suit all pues purposes is 
to the advantage of the user, and consequently must 
result ultimately to the advantage of the manufacturer. 


* Paper read before the British Association (Section G), 
at York, August 3 1906. 
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The principle underlying the above homely illustration 
is applicable to all engineering practice, and lies at the 
root of the work which the Engineering Standards Com- 
mittee has been formed to out. 

The opposition he met with in many quarters from 
those who thought that the maintenance of some par- 
ticular form of screw-thread would ensure customers 
returning to them for repairs, &c , is well known, and it 
was some years before the series of threads introduced b 
Whitworth could in any sense be said tu have been uni- 
versally adopted as standards. 

The department in which Sir Joseph Whitworth’s work 
took practical shape was in connection with the series of 
screw-threads introduced by him, which have now come 
ded as the standard threads almost univer- 
sally. advantageous is the existence of standard 
sizes that the Whitworth series, though based on the 
inch, are largely used even in countries where the metric 
system is in vogue. 

FORMATION OF THE ENGINEERING STANDARDS 
CoMMITTEE. 


It had long been felt that a great waste of time and money 
was occurring in the rolling-mills throughout the country 
by the use of an unnecessary number of wecytng nes and 
shapes of angles, channels, tees, bars, rails, &c. The want of 
some recognised and important body to lay down authori- 
tative standards was emphasised on my mind by some 
remarks made by Lord Salisbury in his reply to the depu- 
tation, of which I formed one, who wai upon him at 
the Foreign Office in February, 1897, to urge the eatab- 
lishment of the National Physical Laboratory. 

Enquiries among engineers and manufacturers of steel 
convinced me that though there was not complete 
unanimity, there was a great preponderance of opinion 
that it was high time that in the interests of the nation, 
as also of the manufacturers, an effort should be made to 
simplify and economise the cost of production. The need 
of some action to lay down authoritative standards, at 
least in manufactured st was, amongst other similar 
communications, forcibly expressed in a letter received 
by me from Mr. John Strain, the chairman of the 
Lanarkshire Steel Works, in 1900, and I was gradually 
led, both on general lines, as well as by icular 
instances, to suggest, in January, 1901, to the Council of 
the Institution of Civil Engineers that a committee be 
appointed to consider, forthwith the advisability of stan- 
dardising, in the first instance, various kinds of iron and 
steel sections. My motion was carried, and the original 
committee consisted of seven members—viz., Sir ja- 
min Baker, Sir Frederick Bramwell, Sir Douglas Fox, 
Mr. J. A. McDonald, Mr. James Mansergh, l’rofeesor 
Unwin, and myself, of whom were members of 
Council of the Institution of Civil Engineers. At their 
first meeting in February, 1901, the late Mr. James Man- 
sergh, who was then President of the Institution of Civil 
Engin was appointed chairman, which post he occu- 
pied till his lamented death in 1905, and Dr. Tudsbery, 
secretary of the Institution, was nominated as hon. 
secretary. 

It was decided at this meeting to recommend that the 
Council of tke Institution of Civil Engineers alone should 
not attempt to deal with so far-reaching a matter, but 
that the Institution should approach the Councils of the 
Institution of Mechanical Engineers, the Institution of 
Naval Architects, and the Iron and Steel Institute, 
inviting them to nominate members on the Committee. 
This invitation was accepted, and the Committee thus 
constituted met for the first time in April, 1901. Mr. 
Leslie Robertson was appointed as secretary, and to 
his indefatigable exertions the movement is very greatly 
indebted. 

At alatter date it was decided to enlarge the reference 
to the Committee, and the Institution of Electrial Engi- 
neers was approached and invited to co-operate with the 
other four institutions, which invitation they accepted. 
Thus constituted, and supported by the five leading tech- 
nical institutions, the Engineering Standards Committee 
has gradually grown from one committee with seven 
original members till at present it numbers thirty-six 
committees with about 260 members, and the number of 
subjects dealt with has increased from the original matter 
of the standardisation of iron and steel sections to no 
less than thirty different subjects, entailing the prepara- 
tion of about seventy-five different specifications and 
reports. 

‘he whole work is controlled by what is known as the 
Main Committee, which is composed of the representa- 
tives of the five institutions referred to above, and to this 
Committee falls the entire organisation of the work, the 
raising of the necessary funds, the controlling of the ex- 
ag gee the arranging of the subjects to be dealt with 

y the various sectional and sub-committees, and the 
Passing of all reports prior to publication. 

Under the Main Committee there are twelve sectional 
committees appointed by the Main Committee, and 
twenty-four sub-committees appointed by the Sectional 
Committees. 

In the initial stages the funds necessary for carrying 
on the work were supplied entirely by the supporting 
institutions ; but it was recognised at an early date that 
the support and countenance of His Majesty’s Govern- 
ment would be invaluable to the movement, and also that 
the various Government departments, who were large 
users of the materials for which standards were being 
drawn up, should be asked to support the Committee by 
nominating representatives to assist in their deliberations 
and by the adoption of the Committee’s standards when 
issued. With this object the Committee approached His 
Majesty’s Government, and at the instance of Mr. Arnold 
Forster (who was then Parliamentary Secretary to the 
Admiralty) an interview was held with Mr. Balfour, who 
accorded them a moat favourable tion, and stated 
that he was convineed that the public advantages of 
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standardisation were so great that no one could have any 
doubt of the importance and magnitude of the subject. 
He intimated that the financial support sought by 
Committee would be forthcoming, and, further, that the 
findings of the Committee would, as far as possible, be 
adopted for use in the Government d ments, and 
that they should be further supported . 4 the appointment 
on the various committees of engineer officers representing 
different Government departments, : 

Subsequently a deputation was requested to wait upon 
the President of the Board of Trade in rd to the 
definite financial su of His Majesty’s Government, 
and asa result of this interview the Treasury included a 
sum of 3000/. in the estimates for 1903-4 as a contribu- 
tion to the funds of the Committee for that year. Ata 
later date they agreed to extend their financial support 
over the two anyon | years by giving the Committee a 
grant in aid equal to the amount contributed by the sup- 

rting institutions, manufacturers, and others. They 
fom further to continue the grant on a reduced 
scale to the end of the financial year 1908.9. The view 
of the Government was that though standardisation 
deserved their support as large consumers, and from the 
point of view of its being a national matter in the com- 
petition of this country with foreign nations, it was also 
very distinctly to the private advantage of individual 
manufacturers, and they —— made it a condition and 
measure of their support that manufacturers and private 
companies who were large consumers should also provide 
financial assistance. : 

The leading manufacturers, railway and other com- 
panies, who it was felt would be materially benefited by 
the work of the Committee, were accordingly asked to 
assist the Committee not only in the nomination of gentle- 
men to serve on the various committees, but also to 
contribute towards the finances required to carry on the 
work, and to this appeal a liberal response has been 
received. 

The Indian Government has also made a grant of 
10001. towards the general expenses of the Committee in 
recognition of work done in the interests of that ons, 
and especially in_regard to the report on the Standardi- 
sation of Indian Locomotives which received the approval 
of the Secretary of State for India, — , : 

The Secretary of State for India in Council has since 
asked that the Locomotive Committee may be je a 
permanent body, for the purpose of considering questions 
remitted to them from time to time by the Railway Board 
in India, which request the Main Committee has acceded 
to, and the Indian Government has undertaken to defray 
the expenses incurred by the Committee in the prepara- 
tion of reports on any subjects affecting India remitted to 
them. 

Though in this country we are not so liberal in the 
support accorded to scientific investigations as some 
foreign governments are, yet the financial support ac- 
corded to the Committee, as also the recent extension 
of their grant to the National — Laboratory form 
a worthy illustration of how the financial support of an 
enlighted Government van be used to foster movements 
which redound to the good of the community at large. 


CONSTITUTION AND METHOD OF PROCEDURE. 


As far as possible the committees have been so con- 
stituted as to embrace among their number representatives 
of all interests involved—the Government departments, 
the specifying or consulting engineers, manufacturers, 
users, contractors, and purchasers ; and where any indus- 
tries are controlled by trade associations, these associations 
have usually been requested to nominate official delegates 
on the Committee. It has thus been practically ensured 
that those serving on the Committee can speak with full 
knowledge and authority on the subjects dealt with. 

In order to obtain the necessary information upon which 
to base their decisions, and to have access to a wider 
source of information than would be available were it 
restricted to members serving on the committees, care- 
fully-prepared lists of questions for circulation to users 
and manufacturers throughout the country have been 
issued, and the replies to these questions have been col- 
lated, and on the results of these inquiries the Com- 
mittee’s decisions are largely = 

In a number of instances the Committee have not been 
content with written — but have summoned before 
them representatives of the trades involved, in order that 
evidence may be laid before them in greater detail; and 
in some instances meetiags of a more public nature have 
been convened by the tional Committees in order 
that a more widely-expressed opinion may be obtained 
on different points under discussion. 

The specifications are usually, in the first instance, 
drafted by a sub-committee appointed by each Sectional 
Committee, and when completed are sent up to the 
Sectional Committee for their careful consideration. All 
specifications, after jing the Sectional Committees, 
have further to go before the Main Committee 
to their publication. By this means the labours of the 
various committees are correlated, and any hasty legis- 
lation is avoided, and as far a: possible the best interests 
of user and producer are ree : 

It was felt from the first that a most important point 
in any proper scheme of standardisation was to avoid the 
danger either of crippling invention or perpetuating forms 
or processes which in course of time might become obso- 
lete. Accordingly it was pocegeiend in the first motion 
made at the Institution of Civil Engineers that there must 
be provision fora continuance of the existence of the bod 
which might be formed to take the matter in hand. It 
was not enough to standardise the most approved forms 
and of manufacture, but it was urgently neces- 

to provide for future improvements. 
‘o carry out this view the Main and Sectional Com- 
mittees continue in existence after their reports have been 





made, and an opportunity is afforded once a year to the, 
Sectional Committees of revising the specifications issued 


the | by them, so as to ensure that the standard specifications 


are kept thoroughly apace with the ag ary made from 
time to time in engineering science, so 
be no stereotyping of design or practice. 
STANDARDISATION OF SHAPE AND Form. 
Standardisation may roughly be divided into two 
classes: that dealing with shape and form, and that 
dealing with material. In regard to shape and form, the 
guiding principle of the Committee has to place at 
the disposal of the engineer such shapes and sizes as may 
reasonably be needed by him to meet the general require- 
ments of every-day work, and they have carefully avoided 
indicating to the engineer how and when these shapes 
should be used, or what particular strains should be 
allowed in the materialcomposing them. The Committee 
have felt that this is a question entirely for the engineer, 
and that he alone must decide what stresses may be 
allowed in the structures which he is engaged in de- 


ing. 
ame instance only have they departed from this 
principle, and that at the special request of the Secretary 


of State for India, who desired them to lay down certain 
specific types of locomotives for use on Indian railways, 
which it will be remembered, unlike the railways in this 
country, are under direct Government control. 

As illustrating the graduation in the standardisation of 
shapes and forms, it may be mentioned that the Com- 
mittee have laid down sixteen sizes of equal angles, thirt; 
of unequal angles, twenty of bulb angles, six of bul 
tees, seven of bulb — eight of Z bars, twenty-seven 
of channels, thirty of beams, and twenty of tees. ides 
the above there are, advancing by 51b. at a time, nine 
sizes of bull-headed rails from 60 lb. to 100 lb. per yard, 
seventeen sizes of flat-bottomed rails from 20 Ib. to 100 Ib. 
per yard, and five sizes of tramway rails from 90 lb. to 
110 ib. per yard, with their corresponding sections having 
a wider groove for use on curves. 


STANDARDISATION OF MATERIAL. 


When the Committee commenced their labours it was 
not their intention to deal with the standardisation of 
material, but it soon became evident that assistance of a 
very real character could be rendered to the manufac- 
turers of this country if high-class standard specifications 
were issued, covering the materials more generally used 
in engineering. : 

he multiplication of various specifications differing 
from one another often in unimportant details, but yet 
sufficiently divergent to preclude the unification of the 
process of manufacture, was a widely experienced diffi- 
culty, and one which the Committee sought, by the issue 
of standard specifications, to remove. It was felt that if 
a high-class standard specification were generally acknow- 
ledged, it would inevitably have the tendency of improv- 
ing manufacture and assisting British contractors to meet 
competition. 


ADVANTAGES OF STANDARDISATION. 


The advantages accruing from the work accomplished 
are now so familiar that we hardly realise their extent, 
and may be tempted to minimise their value. 

It must, of course, borne in mind that every ad- 
vantage is accompanied in a lesser or greater d 
by some disudvantage. For instance, should standardisa- 
tion be pushed too far, it might in some instances stultify 
design or retard progress of invention ; but provided that 
it is yen | understood that special circumstances must 
exist which warrant special designs, and as long as 
standardisation is confined to broad principles, and the 
standards laid down are sufficiently numerous, the 
advantages must immeasurably outweigh the disad- 
vantages. Exceptional cases may no doubt exist where 
the use of some particular form of angle or channel is 
justified, and where the expense entailed in cutting 
special rolls, and delay in manufacture by the co! uent 
changing of rolls, is warranted ; but in the vast majority of 
cases an engineer can equally well use standard sizes 
without in any way cramping or impairing hisdesign. In 
the case of steel, standard sizes are also very valuable to 
trade, as since they avoid the necessity of cutting new rolls, 
they can be rolled to stock, thus obviating any interrup- 
tion in process of manufacture or delay in delivery. 

As a practical illustration the testimony of a large 
steel-maker in Scotland may be cited, who admits that 
since the introduction of standard sizes his firm has 
able to break up some hundreds of tons of rolls, and by no 
means the least advantage gained is that in his works the 
process of manufacture is now no longer so constantly 
interrupted as it used to be, due to the frequent changing 
of the rolls to produce in smaller quantities the many 
special sizes asked for, without any corresponding advan- 
tage to the consumer. 

A further striking illustration of the advantages of 


or | standardisation occurred in connection with the con- 


struction of the tramways of a large Midland city. An 
order for the rails (to be made in conformity with the 
British Standard specification) was, in the first instance, 
placed with a Continental firm. From want of expedi- 
tion and punctuality in making deliveries, and from 
failure to comply with the stipulated tests, &c., the 
Corporation and their contractors were placed in a posi- 
tion of considerable we y the constructional work 
being brought to a standstill. This caused them to ap- 
proach a British firm, who, having the ‘‘standard” ro 
already cut, undertook to make a delivery within a few 
days, with the result that the Continental order was 
cancelled and transferred to the British firm. 

Altogether orders have already been received for nearly 
100,000 tons of these standard rails, probably representing 
a value of over half a million of money. Practically 


al] the British firms of tramway-rail ‘makers are now 





equipped with sets of rolls for the standard sections, and 
they are thus enabled to deliver such rails at very short 
notice, instead of, as was often necessary, having to spend 
several weeks in the preparation of new rolls. This is 
not only a advantage to the purchaser, but also a 
considerable saving in expenditure to the maker, as the 
— set of rolls usually costs about 2002. 

The best interests of the community at large must cer- 
tainly be served when articles of acknowl and uni- 
versally-used sizes can be produced with the minimum 
—- of expenditure and with the least possible delay 
in delivery. 

A rom its general influence on the expansion of 

le, it is estimated that there will be a saving of some 
millions sterling to British manufacturers in reduction of 
cost of production by the standardisation of iron and 
steel sections alone. 

Mention may be made of the work accomplished by the 
Sectional Committee on Screw-Threads and Limit-Gauges, 
who, following in the train of Sir Joseph Whitworth, 
have standardised the shape and form of threads origi- 
nally devised by him, have added to his series of 
somewhat coarse pitches a finer series of pitches suitable 
for parts of machinery subject to vibration, &c., and more 
suited to meet the recent advances in engineering 
practice. They have further embodied in their findings 
the series of fine threads decided upon by the Committee 
appointed by this Association. 

umerous instances might be cited of a similar nature, 
but these will suffice to indicate the general advantages 
accruing from the intro@uction of suitably chosen stan- 
dards in this country. 

With a view of introducing standardisation in its most 
efficient and stable form the Committee have decided to 
establish at the National Physical Labora at Bushy 
a series of gauges and templates to which all the tem- 
plates throughout the country can be ref , and from 
time to time checked. Thus they have already established 
a standard series of templates for bull-headed and flat- 
bottomed railway rails, tramway rails, and pipe flan 
and are hoping to add, at no ara distant date, standard 
gauges for screws, both with the ordinary Whitworth 
pitch and the finer pitch referred to above. All these 
standards are made with the Feo possible accuracy, 
and are most carefully verified by measuring-instruments 
at the Laboratory before acceptance. It is confidently 
hoped that by establishing a mechanical high court of 
P. unification and accuracy may be promoted 
throughout the country. 

Mention might also be made of the research work 
which the National Physical Laboratory have accom- 

lished at the request of the Sectional Committee on 

lectrical Plant, with regard to insulating materials 
gen y, the temperature rise in the field coils of 
electrical machinery, &c. 

Owing to continuity of existence, we have now in the 
British Standards Committee a body to whom engineers 
and manufacturers can refer when they desire that sub- 
jects for standardisation should receive consideration, 
and further, that this body is distinctly representative, 
drawing its members from all parts of the kingdom, and 
from every section of those affected, we can ensure con- 
tinuity of policy and adhesion to the standards laid down 
from time to time by Government departments and 
public companies, which have never previously been 
obtained 

bgp = less apparent at first sight, perhaps one of the 
main advantages of the appointment of the Standards 
Committee has been the fact that it has provided an 
impartial tribunal of a very high technical order, where 
conflicting interests, often of large importance, and in- 
volving considerable financial considerations, can be 
thoroughly and impartially thrashed out. The accredited 
representatives of the various industries are certain of 
—_e patient hearing, and where divergent interests 
have to reconciled, of arriving at a compromise best 
suited to meet the needs of both parties concerned. 

A fact which I should like to touch upon before closing is 
the ae and ——> services rendered by the gentle- 
men, of the highest position in their various professions 
and trades, who serve with the greatest ped and self- 
devotion on the various sectional committees and sub- 
committees. To attend the meetings of the committees 
they frequently have to travel long distances, and devote 
very much time, entirely at their own charges. I desire 
to bear testimony here to the invaluable services so un- 
grudgingly rendered by those serving on the various 
committees in the interest of standardisation. 

It is impossible within the limits of this short 
cover the whole co of the Committee’s operations, 
but sufficient has, I think, been said to justify the exist- 
ence of the Committee and the growth it has experienced, 
by shewing the advantage which it has been able to confer 
upon those for whom its findings have been drafted. 

Considering the short time which has elapsed since the 
issue of the first Standard Sections and Specification, the 
success of the movement has been most marked and bene- 
ficial. It may be confidently predicted that the future 
yng of the movement will be greatly to the benefit of 

e nation. 
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Sovrn SHretps.—The Middle Dock and Engineering 
Company, South Shields, has had under consideration a 
eee to extend its premises in West Holborn, South 

hields, and it is stated that plans have now been sub- 
mitted in connection with the contemplated scheme. The 
two existing —— are capable of accommodating 
fairly large vessels, but in order to cope with an increas- 
ing demand the company has felt the necessity fora large 
dry dock which would take in a bigger type of steamer. 
The Fa goo extension will necessitate the closing up of 
the West Holborn landing, which extends from the street 
to the river side, 
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SPECIFICATIONS. 

Comparison of American and Foreign Rail-Specifications, 
with a Proposed Standard Specification to Cover 
American Rails Rolled for Bxport.* 

By Atzert Lapp Corisy, New York, N. Y. 
(Continued from page 172.) 

, 2. Tensile Test. 

This requirement is so frequently found in foreign rail 
specifications, that its actual value, as well as the diffi- 
culties encounte’ in applying it to American practice, 
to the extent that it is usually specified, will be fanaa 
somewhat in detail. 

(a) American Specifications.—None of the American 
rail specifications include a specified tensile strength, 
elongation or contraction of area, because the data thus 
accumulated are not considered of any practical value to 
the purchaser. 

(b) Foreign Specifications.—As a result, the American 
rail-mill3 are not especially equipped to machine rapidly 
tensile specimens from the rails, and determine promptly 
the tensile strength and elongation. They therefore 
object, in general, to any tensile requirements, and espe- 
cially to specifications in which a tensile test is required 
so frequently as to render it impossible to keep the test- 
ing up to their tonnage output, no matter how well they 
might equip themselves to meet this requirement, found 
only in foreign rail specifications. 

It is not just to the manufacturer to require him to 
furnish rails within certain limits in tensile strength, 
elongation, and sometimes reduction of area, when the 
specification also requires the steel to be with a certain 
range in carbon and manganese, and of a certain limit in 
silicon ; and when the maker willingly furnishes prompt 
determinations of carbon and manganese in every heat of 
steel rolled into rails, and also meets a specified drop- 
test. 

(c) Test Pieces are not Represeniative.—The actual value 
of this requirement is doubtful, because the tensile speci- 
men, at the best, but imperfectly represents the strength 
of the steel in the rail selected for test ; furthermore, no 
data have been presented proving that the results obtained 
on tensile specimens, as cut from rails, bear any relation 
tothe wear of the rails in service. 

(d) Specified Tensile Strength is Affected by the Section.— 
With the same specified range in chemical composition 
for rails weighing 20 lb. to the yard, and those 100 lb. to 
the yard, it is manifestly inconsistent to require the steel 
to come within the same limits in tensile strength and 
meet the same minimum elongation, and thus take no 
cognisance of the more rapid cooling of the lighter 
sections. 

Table IV. gives examples of foreign rail specifications 
where the same tensile strength and elongation is required 
for a wide range of sections. The injustice of this dis- 
regard of the effect of the section is emphasised when, as 
noted, these same specifications permit the rejection of 
all the rails of a blow if the tensile tests from one to three 
rails fail to meet the requirements. 

TABLE IV.—Quotations from Foreign Rail Specifications 
in which the same Tensile Strength and Elongation is 
Specified, Independent of the Weight of the Rail 
Section. 





Weight | 











‘ Failure of these 
o —_ my Elongation. | Tensile Requirements 
Rail, | Bee Squase tace. | cause Rejection. 
lb. per tons Ib. Ib. | 
yard | 
9vt0116 Not less Notless 12 per cent./One rail tested from 
than 40| than 89,600 in 2 in. each 100 tons. 
On failure of first test, 
a test from another 
rail from same blow 
is allowed; if this 
latter test fails, all 
the rails of the blow 
are rejected. 
€0 to 100 38 to 45 85,120 15 per cent./Same as above. 
to in 3 in. or 
| 100,800 2in. 
20 to100 40to48/ 89,600 15 per cent./One rail tested from 
to in 3 in. or) each 100 tons. 
| 107,520 2 in. On failure of first test, 
a test from two other 
rails from same blow 
| is allowed ; if two of 
the three tests fail, 
all the rails of the 
| blow are rejected. 
65 to 100 88to42, 85,120 12 per cent./Tests made on one or 
to in2in. | more rails from each 
94,080 100 tons. 
55to88 35.3 78,227. —s- 14 per cent. One-half of 1 per cent. 
t to in 7.87 in. | of rails are tested. 
41.3 92,4£0 If the tested rail 


| fails, all rails of the 
| blow are rejected. 
' 


(e) Specified Tensile Strength is often Inconsistent with 
the Specified Chemistry.—It has been stated above that it 
is not just to hold the manufacturer to a specified 
chemistry, and in addition require him to meet definite 
limits in tensile strength, elongation, and contraction of 
area. In some foreign rail specifications this injustice is, 
if possible, emphasised by the engineer requiring physical 
properties which cannot be met at all if the manufacturer 
adheres to the specified chemistry. The required elonga- 
tion is often too high for even the minimum tensile 
strength specified, to say nothing of the maximum tensile 


* Paper read before the joint meeting of the Iron and 
Steel Institute and American Institute of Mining En- 
gineers in London, July 25, 1906. 





In compiling Table V., which shows at a glance the 
various inconsistencies above refi to, only the range 
in carbon was included, since in the specifications quoted 
the manganese limits were al] between 0.70 to 1.00 per 
cent., and the required silicon 0.10 per cent. or under. 

Tensile tests should be eliminated entirely for the 
reasons already given ; but if the engineer will not waive 
them, they should at least be consistent with the 
chemistry required, and which is furnished with every 
heat—especially when the failure to meet the specified 
tensile strength and elongation is in itself a cause for the 
rejection of all the rails of the blow thus tested. 

(f) Specified Tensile Strength is often Inconsistent with 
Specified Elongation.—A study of Table V. shows, in one 
case, that for rail-steel of 47.6 tons (106,673 lb.) minimum 
tensile strength, the required elongation is 11 per cent. 
in 7.87 in. ; in two cases where the minimum tensile is 

TABLE V.—Comparison of the Chemical and Tensile 

Requirements of Some Foreign Rail Specifications. 














43 tons (96,320 lb.) the steel must show 12 per cent. 


demanded is very excessive. It is worthy of note that 
the three British standard rail-specifications, while speci- 
fying tensile tests, leave the enforcement of this require- 
ment optional with the engineer. 

_ For the reasons above given, and also because this test 
is often not actually required to the extent specified, it 
has been entirely omitted in the proposed standard rail- 
specification appended to this paper. 


3. Deadweight Test. 


(a) American Specifications.—None of the American 
rail-specifications include a static test. This test, like the 
tensile test just discussed, is, in American practice, also 
considered as an unnecessary check on the product, when 
chemical composition and a drop-test are specified. 

(b) Foreign Specifications.—This transverse test under 
static load is still found in many foreign rail-specifica- 
tions. It has been omitted in the three recent British 
standard rail-specifications, and is also not now included 
in the rail-specifications of a number of noted British 


Mini Requir ts. engineers. 
aston x ae ‘The test may be divided into two classes :— Z 
Specified " 1. The test confined to subjecting the rail, laid on 
: Tensile | a | Reduc- | roller supports a specified distance’ apart, toa specified load 
Soon ot Elongation. | ya of | for a stated time, the said load—from 12 to 28 gross tons— 
. |_Ares- | being within the elastic limit of the steel. After this 
percent. | tons! Ib. r cent. \per cent | load has been applied for a stated length of time (5, 
0.30 to 0.35 35 78,400 |20 per cent. in 2 in. 15, or 30 minutes), the deflection is measured, and it is 
0.35 ,, 0.42, 88 | 85,120 |12 per cent. in 2 in. specified that this deflection shall not ex a certain 
0.35 ,, 0.45 | 38 | 85,120 /20 per cent. in 2 in. amount (usually between the limits of from ,; in. to 
0.35 », 0.46) 40 89,600 |20 percent. = 4 in.), and that, after the removal of the load, no per- 
os 08s | See So percent nzin.,,| % | anent sot ehal have taken place 

0.35 ;, 0.50 88 — 85,120 |15 per cent. ‘ "| 2. A continuance of the above test, consisting, after the 
0.35 ,, 0.50; 40 ,600 |15 per cent. in 3 in. or 2 in. deflection due to the first application of the load has 
0.35 min. 41.3 92,450 |18 per cent. m measured, in an increase of the } by regular 
0.40 to 0.50 | yoyo 15 per cent. in 3 in. increments, up to usually twice the original load ; the 
a o| a | aa 50 ber — 4: os | rail must have then deflected between 1 in. and 2 in., 
0.40 ;, 0.50 40 | 89,600 |20 per cent. and, on the removal of the load, the permanent set must 

0.40 ,, 0.50! 43 | 96,320 |12 per cent. in 10 in. be not over 1§ in. : Pani : 
0.40 ,, 0.50 43 | 96,820 |12 per cent. in 10 in. 20 Studying foreign rail specifications with reference to 
= ” —— -y a . =. - a in. “ine the og aeihes, Hy: es —_ load is pom the 
0.49 5, 9 a a © Cons, 8 7.50 El. elastic limit, the fact that the deflection is ely a 
O40 ao $3.3 og ie oor —- “ + 15 » 20) factor of the section seems, in some cases, not to have 
0.45 to 0.50 30 | 67,200 (20 per cent. in Sin. been given due consideration—for example, while a load 


of 12 tons with 3 ft. between  ?— is specified for T- 
rails weighing 43 lb., 45 1b., 46 lb., and 50 1b. per yard, 
yet this same load is specified for 73-lb. and 85-lb. T-rails, 





stretchin 10in. With theshorter gauged length of 2 in., 
a number of specifications require 20 per cent. elonga- | 
tion with a minimum tensile of from 28 to 40 tons/ 
(85,120 Ib. to 89,600 lb.). All these percenteges of elon- | 
gation are too high, especially as in one case the allowable | 
range in carbon is from 0.40 to 0.50 per cent. 
(g) Amount of Tensile Testing Required is Excessive.— | 
In some foreign rail’specifications, the important matter | 
of the number of tensile tests required is left in doubt | 
by such expressions as ‘‘the inspector will occasionally | 
test the rails for tensile strength,” or ‘‘ will test the rails | 
for tensile strength from time to time.” Usually, how. | 
ever, the number of tensile tests are ron mage | specified, | 
and as they are based on English practice, they form a | 
t hardship when applied to American mills, and if | 
iterally carried out would hold back the output by caus- | 
ing @ serious congestion in loading. 
e American mills, most frequently rolling rails for | 
export, produce from 1800 to 2200 tons of finished rails | 
every 24 hours. Assuming 2000 tons, and that an 80-lb. | 
33-ft. rail is being rolled, this tonnage is equivalent to 
5100 rails per 24 hours. Ona this basis the number of 
tensile tests required from American mills per day, by 
various foreign rail-specifications, would be as follows :— 


TasLe VI.—Number of Tensile Tests in Foreign Rail 
Specifications. 
Requirements of Foreign Rail 
Specifications. 
** One from each 100 tons.” 
** One from every 250 rails.” 
“Three every 250 rails.” 
“One per cent. of number of 
rails rolled.” 
“Not over half per cent. of 
number of rails rolled.” 
“Not over 2 per cent. of day’s 
rolling.” ay. 
* One from every fifth cast.” 20 to 40 tensile tests per day. 
But even Table VI. does not represent the amount of 
tensile testing required by foreign rail specifications. 
Specifications calling for a test from ‘one rail in every 
100 tons,” also stipulates that the engineer can require 
the manufacturer to ~~ extra test-specimens, for 
independent test, tothe extent of “two every 200 tons 
of product,” equivalent to twenty additional test-speci- 
mens per day. ~ 
Another specification, requiring that ‘‘ one or more rails 
from each 100 tons” be regularly tested for tensile 
strength, also demands that tensile specimens must be 
prepared and tested ‘*from every rail which in the drop- 
test fails under two blows to bend through an angle of 
70 deg.” 
Another specification ‘requiring that a tensile test to 
be cut ‘from one finished rail, to the extent of 1 per 
cent. of each days’ rolling” (namely, 61 tests per day), 
also states ‘‘in addition to the tests made on 1 per cent. 
of the rails, a tensile test is to be made from crop-ends, | 
representing each of the remaining charges.” 
(h) Conclusions.—It has been said that, with specified | 
carbon, manganese, silicon, and phosphorus, and also a | 
drop-test, it is unreasonable to demand tensile tests ; algo | 
that the tensile strength, as determined in rails, has not | 
been proved to bear any relation to the wear of the rails 





American Output Equivalent. 
20 tensile tests per day. 
20 


” ” 


60 ” ” 
51 ” ” 


a over 26 tensile tests per 
lay. 
“~~ over 102 tensile tests per 








in service; that it is effected by the section; that, as | 


the only difference being 5 ft. between pert In 
three ifications the specified loads for 60-Ib. T-rails 
are 15, "6, and 21 tone, with 3 ft. 6 in. between supports 
in each case. With 3 ft. between supports in both cases, 
the load for a 70-lb, T-rail is in one case 22 tons, whereas 
in the other only a 23-ton load is required for a 90-Ib. 
bull-head rail, In one case, with an 80-lb. T-rail, the 
required load is 24 tons with 4 {t. between supports; 
whereas with 3 ft. between supports a 90-lb. bull-head 
rail is tested with a 23-ton load. 

In two specifications, with the same chemistry, the 
same distance between supports and the same maximum 
deflection of § in., the specified load for a 60-lb. T-rail 
4 in. in height is 16 tons, as com with a 28-ton load 
for a75-lb. bull-head rail 5in. in height. There isanother 
criticism that is pertinent—namely, that after requiring 
the manufacturer to put a piece of rail under a load below 
its elastic limit, there is often no mention as to the 
amount of deflection required ; the length of time under 
which . rail shall remain under test is also sometimes 
omitted. 

The chief objection to the second class of ey te 
tests, where the loading is gradually brought up to double 
the initial load, is the length of time occupied in properly 
making the test. : ¢ : 

(c) Number of Tests Specified. —The inconsistencies above 
noted in the dead-weight test, and the doubt, owing to 
the frequent omission of important details as to exactly 
how the inspector will require the test to be made, make 
this requirement an uncertain factor in the cost of manu- 
facture, and an important item in the cost, should the 
inspector carry out the number of tests actually specified ; 
particularly since, in the majority of —_ it is specified 
that a failure to meet the requirements of the dead-weight 
test results, in itself, in the rejection of the blow repre- 
sented by the rail tested. It is often specified that the 
test shall. be made on a full-length rail, or a piece from 
10 ft. to 12 ft. long; in this case the test cannot be ob- 
tained until after straightening, which leaves but little 
time for the actual test before the rails of the cast are 
drilled and ready to load. As to the number of dead- 
weight tests specified, as an actual check on the output, 
the same remarks as made above apply to the yo! 
cability of such clauses as ‘‘one rail from every blow”; 
‘tone rail out of every 100”; ‘‘one rail out of ever 
500”; ‘‘1 per cent. of the number of rails rolled per day”; 
‘*at least three rails out of ony 250.” ‘ : 

It can be positively affirmed that it is utterly im ible, 
with the output of American mills, to have a dead-weight 
test applied as a regular check on the stiffness or hardness 
of a percentage proportion of the output. If it is not so 
applied, it should not be included in the tests which, on 
failure, cause rejection. If it is not classed with tests 
causing rejection, it seems useless to make it at all: 
although, of course, the manufacturer should have no 
objection to making a few tests on each day’s output to 
show that the rails will stand a certain specified weight 
without permanent set ; but continued tests to be within 
certain deflection limits should be waived. 

In the specifications proposed as a standard, and 
appended to this paper, the dead-weight test has been 
omitted. 

(To be continued.) 
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ELECTRICAL APPARATUS. 


15,498. W. Hamilton and Ferranti, Limited, Hol- 
linwood. Meter-Coun T. (4 Figs.) July 28, 
1905.—This invention relates to devices for driving the counting 
trains of electricity meters. The invention is specially applicable 
to measuring instruments in which a moving part rotates con- 
tinuously with a roportional to the quantity to be 
measured and in which the forces actuating the moving part are 
small. The object of the present invention is to minimise as far 
as possible the variation of the force to be overcome by the meter 
in driving the counting train. The invention consists in mount- 
ing a second weight on the driving-wheel, the said weight being 
equal to half the falling weight which actuates the counting train, 
and in so arranging matters that the smaller weight is descending 
during the half-revolution in which the wheel is raising the larger 
weight, the larger weight being allowed to fall over freely for half 
a revolution to actuate the counting train. In carrying the inven- 
tion into effect, the wheel a which operates the counting train is 


The number 
in each case ; 











mounted on a horizontal axle b pivoted in the framework of the 
meter and rotated by the armature of the meter through suitable 
gearing ; on the same axle is freely mounted a wheel d carrying 
the pin e which actuates the counting train, this wheel d being in 
one piece with an ocmaing weight / so placed that the said pin 
operates the counting train during the downward half-revolution 
of the weight. The train driving-wheel is provided with pins g, 
h diametrically placed and adapted to come in contact with the 
arm i carrying the actuating weight, which is thus rotated, being 
carried round by the wheel during the upward half-revolution 
and then allowed to fall over freely to complete the revolution, 
moving the counting train on one oan Sees the downward half- 
revolution. The train driving-wheel has attached to it a counter- 
weight j so placed that when the actuating weight is being raised 
the counterweight is descending, so that the retarding effect on 
the meter due to raising of the actuating weight is reduced by 
one-half. (Accepted June 13, 1206.) 

11,181. Siemens Brothers and Co., Limited, 
minster. (Siemens and Halske Aktiengesellschaft, 
Germany.) Electro tic Automatic In 
{1 Fig.] May 12, 1906.—This invention relates to an electro- 
magnetic interrupter such as is employed for induction apparatus. 
The invention relates more particularly to those interrupters in 
which the bringing back of the armature to the position of rest 
is eff without complete interruption of the actuating circuit. 
The electromagnetic system of the interrupter consists of two 
independent iron cores a and } and the armature d pivotally 
mounted atc. The iron core a is provided with two oppositel 
directed windings e and /, while the core b is provided wit 
the single winding g. The core ais energised by the winding e, 
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which receives a continuous supply of current from the battery i 
when the circuit-closing key A is operated, whereby the armature 
d is attrac and the contact & closed. The windings / and g 
then also receive current; and as the two windings e and f are 
arran in opposite directions in the known manner, and have 
the same number of ampere turns, the action upon the core a is 
neutralised, so that its attraction of the armature ceases. On the 
other hand, the core b is now energised, and consequently in 
attracting the armature d brings this back to its original position, 
whereby the two windings f and ;* afe cut out of circuit, and the 
armature is again attracted by th: core a, energised by the wind- 
ing e, which continuously receives current, as before stated ; thus 
by the repetition of the above act.on a continuous oscillation of 
the ure is produced. (Accepted June 20, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
The Allgemeine Elektricitats Gesellschaft, 

Berlin, . Nernst Lamps. (2 Figs.) December 
5, 1905.—In Nernst lamps it is usual to heat first a preliminary 
heater and then to make use of the heat given off for heating the 
illuminating body situated near it to such an extent as to render 
it capable of carrying the current, whereupon the preliminary 
heater is cut out by means of a suitable device. Platinum wire 


has hitherto preferably been employed in constructing the resist- 
ance for the preliminary heater. 
efficient of the 


The positive temperature co- 
latinum, which is so high as to enable it to be 


consisting of conductors of the second class is, at the same time, 
the cause of the increased force of the current which flows through 
the thin wire forming the preliminary heater, as soon as the heat- 
ing current is switched on. This current diminishes in intensity 
as the temperature of the latter increases. This high-current im- 
= is liable to shorten considerably the life of AD pe mye td 
ter. Moreover, the magnetic cut-out is subjec' to the de- 
fect of having its make and break contacts occasionally welded 
ther, and so rendered inoperative, with the result that the 
heating device remains in circuit. According to the invention, a re- 
ducing’ ce is employed in series with the preliminary heater 
to reduce the working voltage to obviate these disadvantages and 
to protect the preliminary heater. The reducing resistance d, con- 


os 





(24230) 


nected in series with the preliminary heater, may be of such a 
kind as to be capable of being located not on the burner, but in 
or on the base. By arranging the reducing resistance c to be con- 
nected in series with the illuminating body a as close as possible 
to that to be connected in series with the preliminary heater it 

mes ble to heat the reducing resistance c by the resistance 
d before the illuminating body becomes the conductor, and thus, 
by increasing its resistance more effectually, to protect the illu- 
minating ly. By arranging the resistance d within the base, 
or within that part of the lamp not constantly subjected to high 
temperature, it is, especially in the case of lamps of high poten- 
tial, rendered practicable to use a less quantity of platinum wire. 
(Accepted June 20, 1906.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


. Albion Motor-Car Gomperr, Limited, and 
T B. M » Scotstoun. ction - Clutches. 
{8 Figs.] December 20, 1905.—This invention relates to clutches 
of the ‘*‘ Weston ” type in which are series of discs, alternate ones 
of which are carried by the driving and by the driven members 
of the clutch, the friction between the discs when they are 
pressed together transmitting the drive from the driving to the 
driven member. This invention has for its object to provide 
simple and effective means for equally separating all the discs 
from each other. The clutch comprises a drum-like driving 
member A carrying a series of annular driving discs A2. The 
driven member consists of a casing B running loosely on a sleeve- 
like part A® formed on the driving member, and carrying a series 
of annular driven discs B*, engaging bolts B! passing through 
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the B in such a it the drive to that 
casing. e disc-se ting means are shown in Figs. 2 and 3, 
and consist of rectangular blocks C built up of two parts, em- 
bracing between them a pair of blade-springs C!, the parts being 
secured together by rivets C2. These b'ocks are carried in 
counterpart apertures in the peripheries of the driven discs B? ; 
that is to say, each block engages at its one side one disc B2, and 
at its other side the next adjacent disc B®. The blocks are 
arranged in sets of three at 120 deg. to each other, between each 
pair of discs B2, the left-hand sides of three of the blocks engaging 
a particular disc, while the right-hand sides engage the next 
disc\to the right, while the right-hand sides of the three other 
blocks en the same disc, the left-hand sides engaging the 
next disc B, to the left. The springs C! are so set as to tend to 


as tot 





so as to allow the driving discs A? and the driven discs B2 to 
come into frictional contact when end pressure is applied. (Ac- 
cepted June 13, 1906.) 


RAILWAYS AND TRAMWAYS. 


22,578. M. P. McLaren, Edinburgh. 5 
{4 Figs.] November 4, 1905.—This invention relates to trolley- 
heads for electrically-propelled vehicles in which a tubular trolley- 
head spindle is employed, and has for its object to improve the 
construction of such trolley-h so as to facilitate and expedite 
the operation of placing the trolley in contact with, or withdraw- 
ing it from, the trolley-wire. The guiding-rope of the trolley. 
pole, as usually arranged, acts as a drag, and interferes with the 
swivelling action of the trolley-head ; but, according to this in- 
vention, this objection is eliminated or greatly diminished, thereby 
increasing the efficiency of the trolley-head. As shown, there 
are carried on the trolley-spindle A two levers B and ©, one on 
each side of the trolley-wheel D, and these levers are preferably 
made in one piece and joined or connected to each other at the 
rear of the trolley. The longerarms of the levers B and C extend 
for a considerable distance beyond the periphery of the trolley. 
wheel D, and are inclined away from each other. The projecting 
ends of the levers are covered or coated with any suitable insu- 
lating material. The spindle G of the trolley-head is made hollow, 
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and the cord H, one end of which is secured to the levers B and C, 
passes down the hollow spindle G and is connected to the ordinary 
guide-rope. By this means the cord is actuated in a direct line 
with the axis of the trolley-head spindle G. The normal position 
of the levers B and C is in a horizontal plane, and a spring J is 
provided to retain and also to return them to that position. 
The improvements described can be applied to existing trolley- 
heads without any structural alteration. In operation the action 
is as follows :—When reversing the direction of the vehicle, or 
where from any other cause the trolley-wheel D is withdrawn 
from or leaves the wire N, the conductor on manipulating the 
guide-rope pulls down the cord H and raises the longer arms of 
the levers B and C to a vertical or nearly vertical position, and in 
this position they present a comparatively large guiding surface, 
thus greatly facilitating the placing of the trolley-wheel D in 
contact with the wire N. The pull on the cord H, being ina 
direct line with the axis of the trolley-head spindle G, the swivel- 
ling action is not interfered with, thereby greatly increasing the 
efficiency of the trolley-head. (Accepted June 2), 1906.) 


SHIPS AND NAUTICAL APPLIANCES. 


5709. J. Thomson and W. D. W , Glasgow. 
Azimuths. [9 Figs.) March 9, 1906.—This invention relates 
to improvements in azimuth or bearing instruments, and com- 
prises a dumb dial or compass card arranged at the apex of the 
binnacle top, and whichis provided with a curved sight-vane 
which is hinged in such manner that it can be adjusted in any 
suitable position in a vertical plane for the purpose of taking 
celestial or terrestrial observations. In carrying out the invention, 
the binnacle top is made in the form of a truncated cone with a 
cylindrical extension. Outside this extension b isan adjustable 
ring ¢ which is provided with an inner circumferential bead, 
and at the top with a horizontally arranged ring d. A glass 
plate e is held fast between the bead and the ring d, and upon 
this glass plate is fitted the dial card. In the cylindrical part b 
thereis an outer circumferential groove g with which two screws 
hengage. k is a bead which passes round the outside of the 
binnacle top and supports the ring c in position. Pivoted in the 
plate e at the centre thereof is the ordinary cross-bar /. Hinged 











to this cross-bar, near one end and at one side thereof, is a short 

late or piece m, which can be turned down on top of the cross- 
sear! Figs. 1 and 2, and locked in position by means of a screw 
int of which enters a tapped hole in the bar. Hinged 
to this plate 2 is one end of the curved sight-vane n, the hinge 
of which isat right angles to the hinge of the plate m. The 
opposite end of the sight-vane which is made witha slit or slots 
throughout its length as indicated at n2, is provided with a pin, 
which can engage with the hole o! in the end of the cross-bar /. 
It will be seen that the arrangement is such that the plate 7 
can either be turned down on top of the the cross-bar (see Fig. 1), 
or turned up at right angles thereto ; and when the plate is turned 
down on top of the cross-bar as at Fig. 1, the sight-vane 7 is In 
the vertical position, more or less, for the purpose of taking 
observations, and in the manner indicated in dotted lines at 
Fig. 1. When the instrument is not in use the sight-vane can 
be turned over on its side, as shown in dotted lines at Fig. 2, 
by simply disengaging the screw m! from the bar / and then 
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used asa red 


ng resistance in series with illuminating bodies 





press adjacent discs B? apart, and they are compressed together 


turning over the sight plate m. (Accepted June 13, 1906.) 
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BOILER-RIVETING PLANT 


AT BEARDMORE’S WORKS. 


(For Descriptiun, see Page 221.) 





SUB-AQUEOUS ROCK-CUTTING. 


In recent years satisfactory progress has been 
made in the development of plant for the removal 
of rock in tidal waters and canals, and the illustra- 
tions which we publish on pages 214 and 215 should 
be interesting, as they represent the most recently- 
built rock-cutting plant, and embody in their design 
the results of many years’ practical experience. The 
engraving, Fig. 1, shows a machine for deepening 
the waterway where the bed is of sandstone, built 
under the direction of Mr. W. Henry Hunter, chief 
engineer of the Manchester Ship Canal; Fig. 2 
illustrates the important units of the plant: the 
rock-cutter, the points, the steam-winch for raising 
the rock-cutter, and the windlass-gear for actuat- 
ing the mooring-chains ; while Figs. 3 to 6 illus- 
trate a plant built for the Argentine Government 
under the supervision of Mr. T. W. R. Hughes 
Both plants illustrated are repeat orders, and have 
been constructed by Messrs. Lobnitz and Co., 
Limited, Renfrew, who are the patentees of this, 
a specialised production. Their success is evidenced 
by the results which we have received from Mr. 
Hunter, of work done by the Manchester Canal rock- 
cutters. The latter were designed to work in sand- 
stone rock of varying degrees of hardness, and were 
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required to remove from a considerable length of 
canal 2 ft. of rock, so as to increase the ruling 
depth from 26 ft. to 28 ft. One of the plants was 
constructed as illustrated, with the rock-cutting 
gear at one end; in the other, as in the case of the 
Argentine dredger, the gear was amidships. This 
is a variation to suit special conditions, the end 
gear enables rock-cutting to be done close up to 
canal or river banks or walls. The economy of the 
system is not affected, and Mr. Hunter’s report 
may be accepted as fairly representative. We give 
it in the exact form in which it reached us, and 
thank him at the same time for placing it at our 
disposal :— 

Manchester Ship Canal; Deepening from 26 Ft. to 28 Ft. ; 

Lobnitz Rock-Cutter No. 1. 


Average yang (over a 
period of ten months) of 
rock broken up per month 

Average cost of breaking ... 

Minimum quantity of rock 


6403 cubic yards 
8.94d. per cubic yard 


broken per month oF 5,622 cubic yards 
Maximum quantity of rock 
broken per mont . 10,180 vi 


The cutter has worked on double shift regularly, and 
the average cost of working in this manner been 
240/. per month, made up as follows :— 


has 


i 


£ 
108 
27 


105 
£240 

The rate of advance of the rock-cutter av 36 ft. 
per diem, the bottom width of the canal being 120 ft. 


(Signed) W. Henry Honter. 
Engineer’s Office, June 19, 1906. 


These results have been achieved as a consequence 
of long experience and considerable experimental 
work. For many years sub-aqueous rocks were 
removed by blasting operations, the holes for re- 
ceiving the explosives being formed by diamond 
drills worked from barges floating on the surface. 
This was a tedious and expensive process. In 1887 
Messrs. Lobnitz and Co., of Renfrew, built a dredger 
for the Suez Canal, and introduced on the side of the 
well a series of hammers, or long needles, actuated 
by hydraulic rams carried on the framing for the 
bucket ladder. It was found that the maximum 
number of blows which could be struck was twenty 
per hour, and the hammers, 40 ft. long, of ae 
iron, and weighing about 4 tons, broke too fre- 
ony. Careful observations also showed that the 

isintegration would be greater if the blows were 
struck successively on the same spot, so that 4 
limited area of rock would be pulverised, instead of 
a large surface apy | broken up into cubes too 
large to be lifted by a bucket-dredger. At the same 
time means were adopted to perfect the form of 
cutter, as well as the method of guiding and 
operating it. The original hammers were square, 
first of forged iron and later of welded iron ; and 
although they succeeded in breaking even the 
hardest rock satisfactorily, the points suffered 
severely, and the renewal of the whole bar involved 
considerable expense and delay. The introduc- 
tion. of the modern process of hardening steel 
assisted towards the solving of the difficulty, and 
now the.cutters, circular in plan, are forged from 
one ingot of hardened steel, and have a removable 
ogival point, similar in form to that of large pro- 
jectiles, and made of armour-piercing steel. In 
some cases, however, a chisel-shaped point has been 

referred for driving into tough rock, and in other 
instances a point with a series of tocth edges has 
been used, as in the case of the Irrawaddy River, 
where the current makes it difficult to ensure that 
the blows would be successively struck on the 
same spot. These points, as we shall presently 
describe, are in all cases separate, sv that they can 
be replaced without the whole of the imuense bar 
or cutter being renewed. 

Coincident with these improvements in the cutter 
there has been, as sha!l presently be explained, 
important developments, so as to insure great 
exactitude in the point of contact of successive 
blows. The cutter is suspended over a pulley 
carried on the top of a tripod or quadripod, the 
length of cutter and height of tripod being greater 
than the depth of water so as to facilitate the 
guiding of the cutter, which passes through an 
aperture in a bearing located in the well of the 
barge, and fitted with springs to accommodate lateral 
movement or shock. The cutter thus falls vertically 
upon the same spot, special gear and moorings 
being fitted on the barge to prevent movement. 
The barge is moved according to distance-posts on 
the bank, so that each series of blows may fall upon 
a spot in the rock marked on a chart. 

e number of blows required for pulverisation 
depends upon the h&rdness of the material, and 
this also affects the space between the spots on 
the chart, but, as a rule, these are spaced at 
3-ft. centres, and sufficient blows are given to 
tly the material for a depth of 3 ft. 6 in. 

he depth is indicated by a gauge on the cylin- 
drical cutter and the bearing-block in the well, aud 
in this way each series of blows on each spot 
pulverises about 2 cubic feet per blow in average 
material. At the Manchester Canal the work done 
by the plant was to increase the depth from 26 ft. 
to 28 ft., and, as shown by the report, the rock- 
cutter succeeded in shattering the sandstone in such 
manner as to render it removable by the dredger 
over an area of 36 ft. by 120 ft. per day of twenty- 
four hours at a cost of less than 9d. per cubic yard. 
The three important elements in success are (1) the 
material and form of the rock-cutter ; (2) the free- 
dom with which it can be released from the winches 
used for pulling it up, and at the same time the 


Coals and stores a oni * ae 
Repairs and renewals, including new 
ropes and repairs to needle ... sib 





speed of raising it after the blow has been struck ; 
and (3) the facility of movement of the barge, and 
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the accuracy with which it is moored to ensure the 
exact placing of the series of blows. Combined 
with these, of course, are the usual elements which 
ensure economy in the development and trans- 
mission of the required power. 

The cutter, shown on the engraving on page 
214, Fig. 2,. is of a special quality of forged 
steel, and its diameter is arranged so that the 
weight per metre of length is 1 ton. It is tapered 
according to the stresses due to the drop. The 
point is, as we have already indicated, a separate 
forging, and several of these points are shown in 
the engraving (Fig. 2). The composition of the 
steel for the points has involved considerable 
research ; it varies, according to the material to 
be pulverised ; what would suit granite, for in- 
stance, would not give satisfactory results in 
limestone. The action is, in a way, analogous 
to that of a slotting machine rather than to 
that of the armour-piercing projectile. Generally, 
the points are harder in the interior than on 
the surface, and thus friction improves the 
efficiency, on the principle that use sharpens a 
rat’s tooth. The maintenance of a sharp point 
is important, so that the striking energy may 
be concentrated on a small surface, and thus 
pulverise it more thoroughly. Experience has 
shown that it is not the hardest material that 
requires the hardest point. In any abrasive soft 
material, like sandstone, a much harder quality of 
steel can be used profitably, because it does not 
wear away so fast as one softer and tougher, 
while, on the other hand, the latter is probably 
better in breaking up very hard rock, being less 
liable to fracture on impact. The aim is to get a 
hardness as near to the fracture point as possible. 
Messrs. Lobnitz, in view of the accumulation of 
results, have been able to formulate fairly definite 
alloys to suit the various materials to be pounded. 

The weight varies also with the hardness of the 
material. The 15-ton cutter has been found 
satisfactory in breaking up granite with a 10-ft. 
drop. In shallow water and on moderately 
hard rock, a 6-ton cutter gives fair results; the 
smallest cutters made are of 4 tons. A heavy 
weight falling through a short distance is much 
more efficient in the pounding of rock than a light 
weight dropped from a great height. In earlier 
work 5-ton cutters were frequently adopted, and 
they were used up toa 20-ft. drop, which gave a 
striking energy for each successive blow, without 
allowing for friction, of 100 foot-tons ; but later, 
the 10-ton cutter was adopted, with a 10-ft. drop. 
This, although it did not increase the energy, proved 
much more effective in rock-cutting ; in other words, 
the action, in the first instance, was the making of 
fissures and the breaking of the material into large 
cubes, whereas in the later practice the effect was 
to pulverise the material ready for dredging. 
Ultimately, therefore, it was decided to adopt a 
standard weight per unit of length, as already indi- 
cated, of 1 ton per metre, and to vary the drop by 
the height to which the cutter was raised after each 
stroke. The greatest length of cutter yet made is 
50 ft. for working in granite near to the French 
Government arsenal at Brest; another slightly 
smaller one is in use in the Hudson Canal, in the 
United States. The weight of the cutter in the 
former case is 15 tons, and in the latter 20 tons, so 
that the striking energy for a 10-ft. drop is 150 
foot-tons and 200 foot-tons respectively. In the 
case of the plant made for the East London Har- 
bour Works, to the specification of Mr. Sowarsby 
engineer to the harbour, the material was rock 
in patches on the bar ; and here, owing to the 
rough weather, special precautions had to be 
taken. 

As soon as the cutter has penetrated to the re- 
quired depth, the barge is moved to the next spot, 
where the operations are repeated. The pitch of 
these holes in the case «f rock is about 1 metre ; 
in the sandstone of the Manchester Ship Canal 
they were set at 3 ft. to 4 ft. centres, but in ex- 
tremely hard rock they are as close as 2 ft. 6 in. 
Another interesting point is that the bucket dredger 
has proved more efticient than the grab dredger, 
because the jaws of the latter do not close readily, 
owing to the frictional resistance of the stones. 

The cutter moves in a well located either in the 
centre or at either end of the barge. In the well 
there is a timber framing with steel rubbing-plates, 
which are easily removable. To take the shock 
caused when the cutter glances off any hard uneven 
substance at the bottom, there are fitted on all 


wedges or screws. These springs are, as a rule, 
fitted between the sides of the well of the barge 
and the timber guiding-frame ; occasionally they 
are at the sides of the aperture for guiding the 
cutter. In some cases there is a great rise of tide— 
up to 30 ft.—and at low water there would conse- 
quently be a considerable length of cutter above 
the deck-level, giving it.a tendency to overbalance 
or tilt. To obviate this, dredgers built to work in 
waters with great tidal range are fitted with four 
vertical guides, forming a continuation of the side 
walls of the well, and thus the timber guiding-frame 
is raised above the deck-level, so as to ensure 
that, when raised, there will be as great a length 
of cutter under as above the bearing. 

Single cutters, as in the Manchester Ship Canal 
plant, are carried on a framework in the form of a 
tripod ; but where two or three cutters are used, the 
frame has two uprights and two back stays. Three 
cutters are now considered the maximum number 
for efficient working, as compared with the ten used 


in the well of the ordinary bucket-dredger fifteen 


years ago. The single-cutter arrangement is most 
preferred. Where there are two or more cutters 
they are pitched. 1 metre apart, and the area to be 
dredged is set out in metre squares. The height 
of the tripod is usually 10 ft. greater than the 
length of the cutter, so that the cutter can be raised 
clear of its guide, as shown in the drawings repro- 
duced on page 215, in order that the point may be 
examined or renewed. Thus, for a50-ft. cutter the 
tripod would have a clear height of 60 ft. The 
framework is, as a rule, built of steel, though wood 


are tobe utilised. Generally the machinery is 
supplied—-especiaily for foreign use—for fitting to 
existing floating vessels. 

The rope preferred is of wire. Originally chains 
were used, but the links very readily wore, and, 
moreover, the hoisting speed was considerably 
affected, being only about one-tenth of that pos- 
sible with wire ropes on modern winches. The 
wire cable is attached to the cutter by an eye-hole 
secured to an eye-block screwed on to the top of 
the cutter. The winch, as we have already ex- 
plained, is an important element in the efficiency 
of the system, because it is required not only to 
rapidly raise the cutter to ensure the maximum of 
work within a given period, but to allow it to fall 
frecly so as to get the greatest striking energy. 
If checked too early, the blow would not only be 
attenuated, but there would be involved a great stress 
upon the rope and winch. Again, the moment 
the cutter strikes the winch must be instantly 
stopped, otherwise the rope would spin out. Prior 
to 1905 the natural slackening of the hoisting-rope 
was utilised to actuate mechanism whereby the 
clutch of the hoisting-winch was instantaneously 
and automatically applied in order to prevent the 
hoisting-rope running out unduly, and to enable 
the winch to immediately begin raising the cutter 
for another blow. In 1905 a further development 
was made by Messrs. Lobnitz, whereby advantage 
was taken of the kink which occurs near the 
upper end of the rope immediately upon the latter 
striking the rock. ‘This arrangement gives a more 
speedy and accurate action, and dispenses with the 
lever arrangement to which we have already re- 
ferred. 

The hoisting of the cutter is by means of a 
powerful double-cylinder engine, geared to the 
shaft, carrying a barrel which runs loosely, and is 
brought into action by a spiral coil clutch on a 
centre of chilled steel. The release may be actuated 
sometimes by a hand-lever loosening the coil, but 
more often by the automatic arrangement already 
referred to. 

As we have already indicated, it is of importance 
that the spots upon which the cutter drops should 
be set at regular intervals, and to attain this 
special setting-out rods are erected on shore and 
on the barge. As a rule, the chart is marked off 
in metre squares, and the barge is therefore ad- 
vanced 1 metre at a time, either in the fore-and-aft 
or athwartship direction. As a rule, it is found 
preferable to move the barge forward through a 
certain number of metres, then athwartship 1 metre, 
and return astern along a parallel fore-and-aft line. 
Two setting-out rods are erected on the shore to 
correspond with this fore-and-aft distance, usually 
20 metres. Along both sides of the barge are a 
series of slots at 1 metre centres. Into these slots 
setting-posts are fixed, and, by bringing a pair of 
the posts on both port and starbvard side in line 





four sides springs whose tension may be varied by 





with the setting-out rods on shore, the exact spot 


is oftentimes used where old pontoons or barges|, 


for applying the rock-cutter can be determined, 
and the is then moored. To further facili- 
tate this work there is a graduated wire on a small 
position winch on the starboard side of the barge. 

The accuracy of the movement of the barge 
becomes of considerable importance if rapidity of 
work is to be attaincd. The moving winch, which 
is located at one end—usually at the stern—is 
arranged for operating independently six mooring- 
cables, six drums being mounted on one shaft with 
a two-cylinder vertical engine, usually with cylin- 
ders of 7 in. in diameter by 12 in. stroke in the 
centre. A view of these winches is given in Fig. 2, 
page 214, while Fig. 4, page 215, shows their 
arrangement. There are three drums on each side, 
and these are arranged to work opposite to each 
other. It will be noted that on one side there is a 
connection with the ahead chain, with the forward 
starboard chain, and with the after starboard chain ; 
while the drums on the opposite side operate chains 
directly opposite to these, so that when the ahead 
drum is in action, the astern drum is working in 
the opposite direction—the one hauling in, and the 
other paying out. The barrels, in other words, 
are arranged in couples, but the clutches control- 
ling their actions can be worked independently if 
necessary. A toothed clutch is used, and there is a 
patent friction brake-gear for keeping the mooring 
cables taut. 

As a rule non-condensing engines are adopted, 
working at 80 lb. to 100 lb. pressure, the steam 
being generated in an ordinary return-tube boiler 
with two furnaces. In nearly all cases the exhaust 
steam from the main winch is condensed by passing 
through a feed-tank, so that the feed supply is 
heated, and from thence is fed to the boiler by a 
pump worked from the winch engine ; in this way 
the water supplied to the boiler is regulated by the 
amount of steam used. There is, however, an 
independent feed-pump for use when the winch 
is not working. The boiler, it will be seen, is 
fitted at the forward end. There is a fresh-water 
tank ; but where possible the water is pumped 
direct from the stream in which the rock-cutter is 
at work. There is a small hand-winch fitted along- 
side the well for taking soundings preparatory to 
beginning operations, so thatthe drop of the cutter 
may be regulated to suit the depth. 

The general arrangement of the barge is well 
shown in our illustrations. Much of the steam 
plant is below the deck-level; but all the rock- 
cutting machinery is on deck. There are hatches 
for access to the feed-tanks, &c. Asarule, electric 
light is fitted, as it is often found desirable to work 
night and day. Where living quarters are required, 
they are usually fitted below the deck. Although 
the illustrations show rock-cutters which are not 
self-propelled, the firm have also constructed several 
fitted with their own propelling machinery, and 
these have steamed across; the seas to the West 
Coast of South America and other parts. 








THE BRITISH ASSOCIATION. 
(Continued from page 178.) 
Osmotic Pressure. 


On Thursday, August 2, Lord Berkeley cpened a 
discussion on osmotic pressure, by a very lucid 
communication, which may require some introduc- 
tion. When water is poured on a solution of a 
salt or sugar, the salt diffuses into the water 
against gravity. When the solution is contained in 
a cell provided with a semi-permeable membrane, 
which allows the water, but not the sugar, to 
pass, and the cell is lowered into a vessel filled with 
pure water, the water forces itself into the cell, 
distending the cell wall or rising in a gauge-tube 
attached to it. The movement is very slow, but 
the final osmotic pressure, represented by the rise 
of the liquid in the gauge, is very great. Quanti- 
tative measurements were first made by Pfeffer in 
1877 with sugar solutions. Examining these results 
later, Van’t Hoff proved that the osmotic pressure 
of a sugar solution is proportional to the mass of 
sugar dissolved, and ies the same value as the 
pressure which the sugar would exercise if it were 
confined as a gas in the volume which the solution 
occupies ; in other words, the solution obeys 
Boyle’s (or Gay Lussac’s) gas law. As it was after- 
wards found that binary electrolytes like potassium 
chloride gave, in dilute solutions, just twice the 
pressure that would correspond to the gas law, 
Arrhenius advanced the theory that the particle of 








an electrolyte was dissociated into two particles, 
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each of which exercised its own pressure. That is 
one of the fundamental arguments of the theory 
of electrolytic dissociation. 

The direct determination of osmotic pressures is 
very difficult, and physiologists have, until quite 
recently, conducted most of the researches. An 
experiment which Pickering made in 1891 with 
mixtures of alcohol and water, and which is often 
quoted as a refutation of Van’t Hoff, was not con- 
firmed last year by P. S. Barlow and by A. Findlay. 
The experiments were not conclusive ; but the former 
is continuing the work with various salts. Battelli 
and Stefanini, following in their arguments to a 
certain extent Monti and Traube, consider that 
osmosis is due to the differences in surface tension 
on the two sides of the membrane. L. Kahlenberg, 
of the University of Wisconsin, teaches that there 
is, strictly speaking, no osmotic pressure unless 
there is selective absorption, and that it is, in fact, 
the selective absorption which makes the membrane 
semi-permeable ; the osmosis and its direction 
depend upon the absorption of the solvent (water, 
alcohol, and pyridine), or of the solution (many 
compounds have been tried) by the semi-permeable 
membrane, which is never perfect in its action. H. 
N. Morse and J. O. N. Frazer, on the other hand, 
agree with Van’t Hoff in their very careful re- 
searches. 

We pass to the statement made by the Earl of 
Berkeley. Most experiments, he said, had been 
conducted on the method of Pfeffer. A flask of 
biscuit porcelain was coated inside with ferro- 
cyanide of copper—the vessel is filled with a solu. 
tion, first of copper sulphate, and then of ferro- 
cyanide, in order to produce this membrane—and 
the flask was closed by a stopper to which a mano- 
meter tube was attached. When the flask was 
lowered into pure water, the water might, be said 
to be attracted into the flask until equilibrium had 
been established, when water would be running in 
and out at the same rate. It was very difficult to 
keep the joint tight, though Morse and Frazer had 
gone up to pressures of 25 atmospheres with 
this arrangement. Lord Berkeley and Mr. E. G. J. 
Hartley had adopted another arrangement. They 
took a tube of biscuit porcelain, having a wall 
thickness of about 0.5 centimetre, coated the 
outside of the tube with copper ferro-cyanide, 
filled it with water, plugged the ends with rubber 
stoppers through which glass tubes passed, and 
fitted a brass vessel containing the solution round 
the tube. In that case water was abstracted from 
the tube and sank in the capillary gauge. They 
did not wait for equilibrium, as in the former in- 
stance, but connected the brass vessel with a 
plunger pump, by means of which they neutralised 
the negative pressure until the fall in the gauge 
turned into a slight rise; that observation then 
gave the osmotic pressure. They had kept the 
gauge steady for 50 hours at 120 atmospheres. 

Parallel with these experiments they had deduced 
the osmotic pressure from vapour-pressure observa- 
tions, on a modified Ostwald-Walker method, and 
the two series of observations, made with solutions 
of cane sugar and of dextrose of various concentra- 
tions, were concordant in themselves and in good 
agreement. Thusasolution containing 540 grammes 
of cane sugar per litre gave a direct osmotic pres- 
sure of 67.93 atmospheres, and the vapour density 
figure was 69.4 atmospheres ; for solutions of 
660 and 750 grammes the respective values were 
100.8 and 101.9, and 133.8 and 136.0 atmo- 
spheres. When the pressures were plotted as ordi- 
nates and the concentrations as abscisse, Boyle’s 
law would give a straight line, and for dilute solu- 
tions the resulting curve coincided indeed with that 
line; at higher concentrations the pressure curve 
bent upward, the osmotic pressure being finally two 
or three times as great as it should be according to 
Boyle’s law. They had not been able to go beyond 
150 atmospheres, although their pump could exceed 
that pressure. Van’t Hoff's law is, of course, only 
to be applied to dilute solutions. 

Principal Griffiths asked the Section not to be 
misled by the lucidity and modesty of Lord Berke- 
ley’s words. The apparatus were most beautiful, 
and the experiments very laborious. Mr. Dampier 
Whetham, of Cambridge, also emphasised this point, 
and discussed the theory. Lord Berkeley had modi- 
fied the formula of Arrhenius, and W. Spens had 
also come to his modified formula. In the case of 
sugar, the addition of the charge made little change 
in the volume ; what we wanted was experiments 
forothercases. Osmotic pressure was, unfortunately, 
understood in two senses. Kahlenberg called the 


osmotic pressure the real experimental pressure 
observed with some actual »»embrane; that was 
er an important fact, but it had no 

ring on the thermodynamic theory of solution 
and the allied theories of fusion and evaporation. 
The other definition said, the osmotic pressure is the 
hydrostatic pressure needed to keep a solution in 
equilibrium with its solvent across an ideally per- 
fect membrane ; the two conceptions might be dis- 
tinguished as the experimental and the thermo- 
dynamic osmotic pressures. Only the latter should 
be thought of in connection with electrolytic dis- 
association phenomena. It was true, as Kahlen- 
berg had objected, that the abnormally great osmotic 
pressure of electrolytes had suggested the theory 
of dissociation ; but that theory now rested on 
strong independent evidence, and it should not be 
forgotten that the osmotic pressure did not throw 
any light upon electrolytic dissociation ; we might 
have dissociation without electric charges. Yet 
in cases of binary electrolytes, like potassium 
chloride, it was difficult to conceive more than one 
kind of dissociation ; it was quite possible, how- 
ever, that Kahlenberg had obtained, with complex 
substances, high osmotic pressures without electro- 
lytic dissociation. 

Professor H. E. Armstrong also praised Lord 
Berkeley’s almost ideal apparatus, which had, 
perhaps, given us the first trustworthy series of 
experiments. We seemed to have lost the power 
of criticism nowadays. When Van’t Hoff advanced 
his thesis, we had all gone down worshipping. 
Considering that Van’t Hoff's thesis was almost 
universally assailed in this country until both 
Rayleigh and Larmor had independently arrived at 
similar conclusions by starting from the molecular 
theory, this statement and Professor Armstrong's 
further remark that physicists seemed to 
satisfied, like foreigners coming to London, to 
examine buildings from outside, while chemists 
wanted to go inside, were a little surprising. 
His plea that chemists and physicists should be 
brought together commended itself more to the 
audience. There was, he continued, a funda- 
mental difference in the methods of calculation 
used by Morse and by Berkeley. Morse reckoned 
with a constant volume of water, varying the 
amount of substance. Berkeley had two vari- 
ables, both the substance and the amount of 
solvent. If we calculated Berkeley’s results on 
Morse’s method, we obtained a curve which also 
turned upward, but to a much smaller degree than 
Berkeley’s—that indicated a certain concentration 
effect. Osmotic pressure might be considered as a 
thirst, and it seemed that it was rather the water, 
when dissociated, which was thirsty than the sub- 


stance. We had to regard water as (H,O), =——2 


n H,O, a substance ready to dissociate ; Professor 
Armstrong did not mean electrolytic dissociation. 
A straight line law (Boyle) was only possible 
for a simple monad. The osmotic pressure was 
due to a hydration. He had two years ago 
studied’ the velocity constant of the inversion 
(also a kind of hydration) of cane sugar by dilute 
acids. Addition of other substances might hasten 
or retard that inversion ; alcohol, for instance, 
retarded it, because it exercised a concentration 
effect, the alcohol itself withdrawing water to 
combine with it; on the other hand, addition of 
the chlorides of potassium, ammonium, and espe- 
cially of calcium, to the dilute hydrochloric acid 
hastened the reaction very much, while it should 
retard it according to the electrolytic dissociation 
theory. The increase of osmotic pressure by elec- 
trolytes could be explained by chemical affinity. 
In KCl two affinities of chlorine were unsaturated, 
and in CaCl, the two valencies of each of the 
chlorine atoms. 

Professor A. Schuster, of Victoria University, 
Manchester, thought we were too ready to be satis- 
fied with a so-called explanation, hiding our ignor- 
ance, but there was a thermodynamic relation 
between the osmotic pressure and other pheno- 
mena. Mr. Whetham, in replying, said that if he 
understood Professor Armstrong, the latter ex- 
plained the osmotic pressure, or thirst, as chemical 
affinity, whatever that meant ; that he could accept. 
Thermodynamic reasoning, as Professor Schuster 
had just pointed out, gave us only the final balance, 
but no insight into the modus operandi. Moreover, 
thermodynamic reasoning could only be applied to 
very dilute solutions, and he was rather surprised 
that Boyle’s law held for concentrations such as 








Lord Berkeley had experimented with ; gases de- 


‘viated from the law when concentrated, and solids 
in solution might be expected to deviate still more. 
He was himself in favour of a chemical theory of the 

|osmotic pressure; but whether electrolytes were 

| thirsty, and non-electrolytes not, had nothing to do 
with thermodynamics. The behaviour of the ions 
proved that they must be independent of one 
another ; they might be linked to the solvent, and 
probably were so. Lord Berkeley did not reply. 


Tue Evo.ution or THE ELEMENTS. 


On the morning of Friday, August 3, a discus- 
sion on the evolution of the elements was opened 
by Mr. F. Soddy, of the University of Glasgow, by 
a long statement, which will be printed in extenso 
in the Reports of the British Association, an honour 
rarely accorded to any communication except special 
reports. We had attained, Mr. Soddy said, a new 
position by an evolutionary rather than a revolu- 
tionary process. The newer ideas had grown out 
of the old, and did not invalidate them. The 
symbol for matter of the Greeks had been a serpent 
devouring its tail, with the inscription: ‘*The 
whole in one.” We were yet far from possessing 
a proof for this unity, and through the Middle 
Ages progress had seemed to move in the opposite 
direction. In Dalton’s theory, the atom appeared 
as the unit of all experimental changes—the bricks 
of different buildings. Spectroscopy and analyses 
of meteorites proved the essential uniformity of 
the material composition of the universe; but since 
the atom of hydrogen vibrated in the same way in 
the stars as in the laboratory, as Maxwell had 
pointed out in 1873, the possibility of the gradual 
evolution of one element into another seemed to 
be precluded. Yet the periodic law suggested 
similar structures for all the elements, and that 
they were all built up of one primeval stuff—e.g., 
Crookes’s protyle. ithin the last decade, more- 
over, the atom -had fallen; for J. J. Thomson had 
isolated corpuscles, or negative electrons, possessing 
mass, but only y¢y5 of the mass of the atoms. 

Then came, since 1896, the discovery of radio- 
activity—the constant emission of energy, apparently 
independent of the conditions of the environments, 
from elements of the highest atomic weights. Three 
years ago Rutherford had first suggested that in 
radioactive elements the atom was spontancously 
breaking up, and when Ramsay and the speaker 
had shown that radium generated in a couple of 
days a sufficient amount of helium for spectrosco- 
pical identification, a gradual evolution appeared 
to be established beyond doubt. Under the cir- 
cumstances and considering that perhaps all the 
elements were changing, the term ‘‘atom” might 
drop out. The abrupt series of changes we 
were now studying required new methods of 
observation, and we were not sure that still 
more delicate changes were not escaping our notice. 
Yet enormous energies were involved in these 
changes, and we understand why the alchemysts 
had failed in their transmutations. For the force 
which was emitted must be present in the element, 
and we had no means of impressing velocities of 
20,000 or 10,000 miles per second—the velocities 
with which the a particles were shot off—upon sub- 
stances, not even by our highest explosives. Such 
high internal energy might be available in all the 
elements, and it was not necessary to believe that 
an isolated body in space was cold. 

Many of these phenomena we could only detect 
by their radioactivity ; nevertheless, disintegration 
might exist without radioactivity. Such changes 
might remain hidden from us ; that they were pos- 
sible had been shown in three independent ways. 
Rutherford had discovered series of changes without 
radioactivity in radium, thorium, and actinium. 
Then arays could not penetrate through thin screens, 
and there was for some time not any radiation from 
the outer wall of the vessel enclosing the emana- 
tions ; finally, however, a strong radiation set in, 
and a solid matter was left inside. Thirdly, dis- 
integration started with the expulsion of a particles, 
which had a mass like the atoms, and at a far 
reater energy than the expulsion of the 8 rays ; 

ut if the velocity of their expulsion sank by 60 
per cent. below the 20,000 miles per second, we 
should not detect it. 

The search for such changes and for helium 
should be extended to ancient coins and medals, 
and he was communicating with the British Museum 
concerning this investigation. An indirect argu- 
ment in favour of such changes might be deduced 
from the common occurrence in constant proportions 








of certain metals. A constant ratio had been proved 
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Pegram, not only uranium and thorium, but also 
lead and gold had a temperature slightly above that 


of their surroundings. Another way of investigating 
the slow changes might be found in the study of 
Réntgen ray bulbs. J. J. Thomson had sealed 
two glass taps to a Réntgen tube, and introduced 
gas into the bulb to replenish the gas inside, which 
became absorbed when the discharge continued for 
weeks ; 10 cubic centimetres of gas had thus been 
introduced; no gas had escaped, as the weight 
of the bulb remained constant or increased. We 
do not understand how this experiment is to prove 
atomic changes, as combinations might result, ac- 
companied by contraction of volume. Helium, he 
continued, was only one of the new gases, neon, 
argon, krypton, and xenon, which formed a series 
with increasing atomic weights ; in uranium ores, 
helium preponderated, in the air argon; helium 
might have escaped from our atmosphere, at any 
rate, in ages when the earth was hotter. He was now 
studying the separation of the contained in 
thorianite by means of charcoal absorption. Dr. 
O. W. Richardson, of Cambridge, remarked in 
another footnote that we might, perhaps, make 
other elements unstable in J. J. Thomson’s sense 
of the unstable subatoms (or corpuscles) of 
radioactive metals. Lenard had shown that the 
energy of the negative particles emitted by metals 
when exposed to ultraviolet light was indepen- 
dent of the energy of the light, so that the light 
only seemed to pull the trigger. Further, the 
amount of heat produced when metals absorbed 
Roéntgen rays differed with different metals ; that 
was another line of search now pursued at Cam- 
bridge. What made him doubtful as to general 
radioactivity was that emanations had been observed 
in a very few cases only, and he would also point 
out that we had, so far, disintegration from higher 
atomic weights, but no evolutions. 

Professor Tilden, of London, spoke as a chemist 
with no great experimental experience in this field. 
The evidence in favour of change was very small ; 
if changes had been going on, we should find much 
more helium and argon. The association in Nature 
of elements like gold and silver was often merely 
a question of similar density ; and the halogens 
chlorine, bromine, and iodine probably occu to- 
gether, because they were capable of replacing one 
another. The chemist might go on with a quiet 
mind. He would be sorry to abolish the atom, the 
unit of chemical action ; stereochemistry, which we 
owed to the discoveries of Van’t Hoff and Le Bel, 
had started from that unit, and was established on as 
firm a basis as any scientific assumption. The periodic 
law accounted for the recurrence of the physical and 
chemical properties of the elements. The subject 
of the evolution of elements was in so speculative a 
condition that it could be only meditated upon. 

Professor H. A. Wilson, of London, was ready 
to let the chemist call a substance an element only 
until it had been split up; but radium did split u 
into polonium and helium. Commenting upon J. J. 
Thomson's experiment, mentioned by Mr. Strutt, 
he added that the tube had finally been broken u 
and analysed, but yoann | new had been found. 
Professor Schuster remarked that physicists did 
not abdicate their functions as easily as chemists. 
Makower had observed a decrease in radioactivity 
at the temperature of 1000 deg. Cent., but the 
effect was only temporary, and enormous pressures 
of 2000 atmospheres had, so far, not produced any 
change in radioactivity. As regards the gas 
absorption in Réntgen tubes, we should be very 
cautious ; after long rege we always 
found some hydrocarbon in the tube, probably 
coming from the pump. Mr. Whetham agreed 
with Dr. Richardson that too much stress had been 
laid on certain evidence ; ordinary metals were not 
radioactive, the radiation from copper, tin, &c., 
being of a different kind. Principal S. 
Thompson remarked, as to the gases in Réntgen 
tubes, that he had observed that the rays were 
most absorbed by the he:.vy metals, and he had, 
therefore, examined anti-cathodes of platinum, 
uranium, &c., but had failed to detect any 
signs of their becoming radioactive. That the 
were absorbed by the glass walls had already been 
shown by Villard. The Rev. A. L. Cortie, S.J., 
raced the protyle of Crookes and _ the primordial 
element mentioned by Professor Tilden back to 
the materia prima of Aristotle, and remarked 
that astronomers knew nothing of radium in the 
sun and stars. 

Briefly replying, Mr. Soddy said that to convert 
lead into gold, as one speaker had suggested, we 





should have to take energy out of the lead, and 
not to put it into it. 


Tur Positive Coarce CARRIED BY THE ALPHA 
ParticLe oF Ravium C. 


This paper, by Mr. Soddy, which was read on 
Tuesday, the 7th inst., brings the definite assertion 
that the a particles emitted by radium ,C—also 
called the excited activity from radium—are not 
originally charged with electricity, but become 
charged by collision with atoms. That this should 
be so, Professor Soddy stated, had first been main- 
tained by W. H. B , of Adelaide, who showed 
that the a particle, which was shot off with a velocity 
of 20,000 miles per second (though it did not 
penetrate acd more than 7 centimetres of 
air), passed right through any atom of solid or 
gaseous matter, instead of glancing off. Knuocking 
off a negative electron, it became positively charged, 
as did likewise the atom struck. This experiment 
had left the question whether the a particle was ori- 
ginally charged undecided, but it favoured the view 
that it was not initially charged. P. Ewers, of 
Munich, had tested this hypothesis, with negative 
results ; but Bragg had already shown that Ewers 
could not, with his arrangement, have expected any 
itive results. Professor Soddy then related how 

is own experiments had, until the very last, all 
been negative. The difficulty was to prevent 
previous collision. That condition required a high 
vacuum, and that the layer of radioactive matter 
from which the particles were expelled should not 
be more than one molecule in thickness. The 
realisation of these conditions, especially the latter, 
seems almost impossible, but Mr. Soddy believes 
he has succeeded. Calculating that in a vacuum 
of 1 millimetre of mercury there would be met 24 
atoms per centimetre of path length, the chance 
was that in a vacuum of ;; millimetre the particle 
should not hit any atom. But his particles were 
still deflected by the very strong magnetic field 
which he applied, showing that they were charged. 
The deflection was made visible on a phosphorescent 
screen of zinc sulphide covered with aluminium leaf. 

Finally he a the radium on a glass tube 
of exceedingly fine bore, 0.0196 millimetre, made 
in England, of which a length of 70 metres would 
give a volume of 1 cubic centimetre. The emanation 
was enclosed between two threads of mercury, the 
tube finally cut at some distance from the deposit, 
and, after expelling the mercury, a narrow parallel 
beam of a rays was shot out from the end of the 
tube ; the path length of the rays in that tube was 
only 15 millimetres. Still all the efforts were fruit- 
less until he heated the tube to expel any con- 
densed gas film on it, and varied the time of ex- 
posure and other conditions. What had been the 
disturbing factor in the first experiments he did 
not quite know. He noticed, however, that the 
bombardment discoloured and probably roughened 
the glass surface. Mr. Soddy indicated that this 
roughening would allow the particles to pass through 
the glass, instead of passing clean out of the tube. 
In any case he considers his assumption proved, 
because under the best conditions the particles were 
not at first deflected at all; but after a while the 
deflection became plain, as it had been in all the 
previous experiments. 

Lord Rayleigh, called upon by the President of 
the Section, spoke of the enormous difficulties of 
the experiments, but thought it premature to 
express any opinion. Principal Griffiths himself 
said that four years ago nobody would have re- 
garded it as more than a fairy tale to speak of 
depositing layers one molecule in thickness. Our 
readers may still regard it so; but we should men- 
tion, in justice to Mr. Soddy, that his various calcu- 
lations of the constants of these particles check 
one another susprisingly well. 


*| RADIOACTIVITY AND THE INTERNAL STRUCTURE OF 


THE EartH. 


The Hon. R. J. Strutt, F.R.S., introduced the 
discussion on this subject on Monday, August 6. 
It had long been supposed, he said, that the in- 
ternal heat of the earth was merely a remnant 
of the heat generated by the contraction of the 
primeval nebula. But that idea cut the age of 
the earth too short for geologists, and the modus 
vivendi reached between geologists and physicists 
was hardly satisfactory. Two years ago* it had 





* Himsted’s suggestion was made in 1903, and Liebenow 
calculated in 1904 that these arguments would confine 
radium to the earth’s crust (see ENGINEERING, vol. Ixxviii., 


page 613). 











been suggested by various physicists that there 
might be enough radium in the earth to account 
for its internal heat. Rutherford had, in his cal- 
culation, taken Elster and Geitel’s estimate of the 
amount of radium ina clay. Mr. Strutt had, in his 
own research, taken igneous rocks, starting from the 
supposition that the average composition of other 
rocks must be that of the igneous rocks from which 
they were derived; and he had unlocked the 
radium emanation by dissolving the rock. This 
was the principal difficulty ; for a clear solution was 
required, to obtain which he had to melt the rock 
with a large excess of soda, treat it with acid, 
allow to stand, and wait until the decay and the pro- 
duction of emanation had come to an equilibrium. 
Thus he found about 10—" gramme of radium per 
cubic centimetre of ordinary rock, least in Greenland 
basalt, most in granite, and, on the whole, many 
times more radium than we wanted to account for the 
internal heat of the earth, assuming that the tem- 
perature gradient was 1 deg. Fahr. in 60 ft., that the 
heat conductivity of the inner earth was about the 
same as that of the surface layers, and that 1 gramme 
of radium emitted enough heat to raise its own weight 
of water to the boiling-point in one hour—i.e., 100 
gramme-calories. If the earth contained that average 
amount of radium all through, we should, in fact, 
expect a temperature gradient of 1 deg. Fahr. in 
1 ft. Mr. Strutt concluded hence either that the 
radioactivity was suspended at high temperatures 
—Makower’s experiments have already been men- 
tioned—or that the interior of the earth was dif- 
ferent in composition, and did not contain any 
radium, the latter being confined to a crust, 45 or 
40 miles in thickness—that is, roughly, ,35 the 
earth’s radius. The temperature at the bottom of 
this crust would be 1500 deg. Cent. There were, 
of course, several objections ; it did not follow, for 
instance, that radium sparsely scattered should 
produce as much heat as the compact radium salt, 
and the rule of three would not hold in that case. 
The old theory had assigned a high density to the 
core, and a thickness of at least 20 miles to the 
crust. 

Professor John Milne mentioned an experiment 
that he had made several years ago in order to ascer- 
tain whether the face of a tunnel driven in hard 
white chalk would be luminous. };He mounted 
sensitised paper in a metal case provided with 
several apertures, } in. or } in. in front of the chalk 
face, and he observed sometimes luminosity at 
night-time. These experiments he was now resum- 
ing, and Mr. W. Thomas was making similar experi- 
ments in Cornwall. As regards the thickness of 
the earth’s crust, we had the guidance of the trans- 
mission of earthquake waves, in which we dis- 
tinguished the preliminary tremor of period P,, 
the oscillations of larger amplitude P,, and the 
oscillations of maximum amplitude P,. The P, 
waves travelled all round the surface of the world 
with a velocity of about 3 kilometres per second. 
P, moved apparently along a chord; for short 
chords, at small angular distance from the origin, 
those waves did not descend deeply (not more than 
20 or 30 miles), and their velocity was also 3 kilo- 
metres. In longer, deeper chords the velocity in- 
creased gradually to 10 and 12 kilometres. It 
looked a# if there were a homogeneous nucleus 
below the crust of, say, 30 miles, and that nucleus 
should be more rigid than steel, and its density 
about 6, though it might be gaseous and luminous ; 
convection currents might become important in 
that nucleus, as O. Fisher had pointed out. He 
did not insist on his chords, however ; the propa- 

tion might not follow chords at all. Professor 

. W. Gregory, of Glasgow, speaking as a geologist, 
was glad to find that Huxley’s principles were 
still regarded as sound. The high density of 
the interior of the earth might be due to com- 
pression or to segregation. The former view 
made the whole earth more or less homogeneous ; 
geologists rather favoured segregation, regarding 
the core somewhat like a cannon-ball. Contraction 
by cooling was an idea due to astronomers, which 
geologists were inclined to abandon. The influence 
of contraction had been exaggerated in the past ; 
cooling alone did not account for all the apparent 
contraction effects ; vertical displacement and the 
distribution of land and water in former ages wer 
important factors. Geologists would also be glad 
to give up the extreme temperatures of the interior, 
to which some physicists had tied them. 

Sir W. Crookes remarked that very little was 
known about these matters. He regarded the heat 
of radium as due to bombardment and collisions, 
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and he did not think that radium locked up in the 
centre of rocks would emit as much heat as the 
radium on the surface of pitch-blende. He would 
take this opportunity to describe an experiment 
which he had submitted to the Royal Society a few 

ears ago, but which he had been advised to with- 
draw. He took two identical brass boxes, filled 
the one with 50 milligrammes of radium, and the 
other with silica, inserted the boxes in equal holes 
made in a block of ice, and watched whether the 
radium box would sink in more deeply than the 
other ; the difference observed after twenty-four 
hours was less than 0.001 in. 

Sir George Darwin reminded the Section that Airy 
had already suggested that our mountains seemed 
to float on layers of comparatively low density. 
The density increase with depth was less than was 
often assumed ; gravity determinations proved that. 
A chain of such determinations had been made by 
Hayford across the United States, and similar 
determinations showed that hydrostatic equilibrium 
was reached at a depth of 71 miles ; that was not 
necessarily incompatible with the smaller depths of 
Strutt and Milne. Sir George himself was rather a 
partisan of the segregation theory ; we wanted two 
homogeneous solids. As regards the age of the 
earth, he had always suspected a flaw in the argu- 
ments of Thomson (Kelvin) and Tait, and their 
hypothesis was no longer tenable. 

Sie W. Ramsay also described an experiment that 
had been rejected by the Royal Society ; his results 
had not been quite negative, however. He had in- 
serted radium emanation in the hollow of a thermo- 
meter-bulb ; the thermometer had registered } deg. 
higher than a comparison thermometer, but only for 
three weeks. He directed attention to the heavy 
sulphides which might form sources of heat, and to 
the heat generated by J. J. Thomson’s corpuscles 
which would become powerful through their 
enormous numbers. Mr. R. D. Oldham said that 
geologists required a body of unlimited capacity to 
yield to stresses. Taking up the P, and P, waves 
which Professor Milne had explained, he pointed 
out that they were sorted out, so to say, at a dis- 
tance of 10 deg. from the origin; all their paths 
through deeper layers were curved, and those of the 
P, waves more than those of the P,; waves. Their 
velocities first increased with depth, but afterwards 
decreased, and that suggested that we should dis- 
tinguish three chief layers in the earth (instead of 
two); at 120 deg. from the origin the P, waves 
would touch the central core, the P, waves not 
yet. : 

Professor H. Lamb, of Manchester, who has 
studied the mathematics of the rigidity and of cog- 
nate problems, pointed out that a slight increase in 
the density would explain Mr. Oldham’s increased 
velocities, and cautioned the Section against draw- 
ing any premature conclusions. Mr. Soddy was 
also cautious. The 100 gramme-calories had been 
derived from experiments on mixtures; pure radium 
gave 150 gramme-calories. Actinium was probably 
a product of radium, and allowing for the various 
other radioactive substances, the earth-crust of 
Strutt would have to be reduced in thickness. 
Professor Hicks, of Sheffield, thought it possible 
that radium had been made near the centre of the 
earth, and that it began to disintegrate when nearer 
the surface. 

Mr. Strutt, in his reply, acknowledged Mr. 
Soddy’s points. He thought, however, that various 
sources of error would balance one another. 
Metallic meteorites, he said, in answer to Sir W. 
Ramsay, did not contain radium; but earthy 
meteorites resembled in this respect our own 
similar minerals. In so far the earth’s interior 
might be a ball of nickel-iron, but the average 
density of the earth was only 5.6, and that of iron 
nearly 8. 

Considering that our deepest borehole (Paruscho- 
witz, in Silesia) has a depth of only a little more 
than a mile, that we know really nothing about the 
temperature gradient and the thermal conductivity 
of the earth, and no more about the real distribu- 
tion of radioactive minerals than about that of any 
pee minerals, we can only agree with Professor 

amb. 


RapraTion From Gas-MANTLEs. 

_Mr. J. Swinburne had intended to “stimulate a 
discussion on Radiation from Gas-Mantles.” In his 
absence, Professor Porter read his communication 
on Tuesday morning, August 7. Gas-mantles, Mr. 
Swinburne said, were credited with a selective radia- 
tion, by virtue of which they were supposed to send 








out more light than ordinary hot bodies. That meant, 
in other words, that the body had the pocnerer of 
emitting more refrangible rays than a black body 
of the same temperature, which, he showed, would 
be contrary to the second law of thermodynamics. 
Others believed in a catalytic action ; cerium was 
easily oxidised and reduced, and supposed to oscil- 
late between its two oxides. How this could do 
more than accelerate the change from unstable to 
stable equilibrium was difficult to see; but the 
mantle might cause quick combustion of the 

in the flame, and these by their combustion within 
the particles of the mantle might produce additional 
heat, so that the mantle became hotter than the 
flame. The temperature of the Bunsen flame was 
generally underrated; for it was measured by 
means of platinum wires or thermo-couples, which 
themselves radiated and conducted heat, and would 
be cooler than their surroundings. The particles 
of the rare earths were also supposed to vibrate in 
resonance with the hot gases; but that, again, 
would mean elevating heat energy to a higher grade. 
It was, however, quite true that pure zirconia 
and pure thoria did not make such efficient gas- 
pron tm as mixtures; manufacturers did not, how- 
ever, mix the earths simply for the purpose of 
increasing the luminosity ; durability, and other 
features counted. It seemed to be significant that 
zine oxide turned yellow when hot; platinum 
seemed to become blacker when hot, and that held 
also for the rare earths. Mr. Swinburne quoted 
Féry’s light intensities of various substances at 
1400 deg. Cent., and referred also to Kelvin’s 
mobility and to Stokes’ law; the latter had not 
been proved. He himself believed that the simple 
temperature explanation fitted the phenomena. 

Professor H. Rubens, of Charlottenburg, who met 
with a splendid reception, agreed with this conclusion 
of Mr. Swinburne. The radiation of a Welsbach 
mantle was merely a high temperature effect, and 
not a luminescence, and the high temperature was 
due to the small emission of dark rays. In order 
to investigate the energy distribution, he had ex- 
SS with three kinds of burners:—A, a 

elsbach mantle of the Degea type, containing 
99.2 per cent. of thoria and 0.8 per cent. of 
ceria ; B, the same burner without mantle—that 
is, therefore, simply a Bunsen burner; OC, a 
mantle of the A type, previously coated with 
iron oxide (by being dipped in ink and calcinated). 
The measurements were made with a mirror spec- 
trometer and his own thermo-junctions. The 
radiation curves, which he exhibited, extended 
from wave-lengths 0.45 » to 18 yp, and the visible 
spectrum made up less than $ in. of the total 
length of 2 ft. The A and B curves were similar, 
but differed in the very short and long waves, in 
which the chief energy of the mantle was lying. The 
iron-oxide mantle gave a different curve, and the 
difference between the A and B curves would give 
the energy distribution in the mantle. Comparing 
the energy curve of the mantle with that of a black 
body of the same temperature, he found that the 
black body radiated many times more waves of 
lengths 1 to 5 uw. The emissivity of the mantle 
came out always less than unity—namely, from 0.8 
to 0.9 for blue rays, down to 0.1 for the visible red 
rays. The mantle was practically ‘‘ black” for 
blue rays. Ifthe temperature of the mantle, which 
he had estimated with the aid of the optical pyro- 
meter of Holborn and Kurlbaum at between 1560 
and 1590 deg. Cent. maximum (the lamp burning 
with its chimney), had been underrated, some of 
the emissivities would have come out higher than 1. 
We may mention that Lummer and Pringsheim 
had considered the use of the pyrometer altogether 
inadmissible, because it presup an emissivity 
of unit value. But Rubens also applied other 
means for determining the mantle temperature, 
and had anticipated the objection which those 
scientists have conditionally withdrawn after 
Rubens’s further experiments. The reflective power 
of the mantle enters into this question. 

With the assistance of Dr. E. Ladenburg, Dr. 
Rubens demonstrated this influence of tempera- 
ture on the reflection of diffused light. The light 
of a glow-lamp of 10 amperes—an arc lamp of 30 
amperes had been used in the actual experiments, as 
a comparatively powerful source of light was really 
required—was concentrated through a lens and a 
water cell (to absorb heat rays) on to the mantle, 
reflected back from the mantle (hot or cold), and 
thrown on a screen after having through a 
filter for blue light (ammoniacal copper sulphate) or 
red light (glass). When the lamp burner was lighted 





the screen became slightly brighter in colour in red 
light ; in blue light, however, the brightness of the 
screen actually diminished—that is to say, the blue 
ve looked less bright when the mantle was hot 
than when it was cold. The diminution of the re- 
flective power was accompanied by a decrease in 
transparency of the mantle, and that would result 
in an increase in emissivity; these arguments 
were only applicable to the visible spectrum, of 
course. Exact experiments, Dr. Rubens con- 
tinued, showed that this difference in intensity 
amounted to 20 per cent.; it depended much upon 
the composition of the mantle. In red light, 
mantles of pure thoria and ordinary Degea mantles 
behaved similarly, both becoming more strongly 
reflecting when hot; with higher percentages 
of ceria the reflective power for red decreased, 
however. For blue light a slight percentage of 
ceria (such as contained in ordinary mantles) de- 
creased the reflective power noticeably. But the 
effect. was complicated, because mantles containing 
little ceria became in the same flame much hotter 
than mantles containing 1, 2, 3, 5, and 10 per 
cent. The temperature difference between ordinary 
mantles with 0.8 per cent. of ceria and mantles 
containing 5 per cent. of ceria amounted to 150 
deg. Cent., the temperature ranging from 1561 
deg. Cent. down to 1399 deg. Cent. Thusa Degea 
mantle was as “black” to blue rays as a mantle con- 
taining 2 per cent. of ceria. 

A mantle of pure thoria gave practically the 
spectrum of a Degea mantle (except in the infra- 
red) and also the same emissivity curve, except in 
the visible spectrum, where the Degea mantle had 
ten times the luminous intensity. Pure ceria 
mantles resembled those of his iron oxide mantle, 
and looked black when hot, while pale yellow when 
cold. Pure thoria mantles always appeared white; 
mixtures of thoria and ceria turned dirty green 
and brown when heated. Mixtures of thoria 
with very little ceria now showed absorption in the 
visible Tetras and little absoption in the infra 
red, ith more ceria the absorption spread into 
the infrared, and the (useless) infra-red radiation 
diminished. The emissive power for red rays in- 
creased from 0.18 to 0.37, and the emissivity for 
blue rays increased from 0.70 to 0.76, when the 
amount of ceria rose from 0.8 to 5 per cent. Thus it 
was that 1 per cent. of ceria gave most light. But 
this conclusion applied only to the type of mantles 
experimented with (all eo oroge: by the Deutsche 
Gasgliihlicht A.-G.), to their mesh, and to the 
Berlin gas. As to the influence of other minute 
impurities, so important for fluorescence, he could 
not say anything. But the high light intensity of 
our ordinary mantles would sufficiently be ex- 
plained by their high temperature of about 1560 deg. 
or 1590 deg. Cent., without having recourse to any 
luminescence or catalytic action ; the temperature 
of the Bunsen flame itself was higher, 1800 deg. 
Cent. 

The further discussion turned practically into a 
cross-examination of Dr. Rubens. Principal S. P. 
Thompson having referred to the comparative energy 
curves of a black body and of platinum, Dr. Rubens 
remarked that Lummer and Pringsheim would 
hardly trouble about those curves now, when we 
fully understood that platinum is selective, like all 
hot black bodies. All the irregular optical properties 
of metals were connected with their electrical con- 
ductivity, which was a function of their tempera- 
ture ; in the black body alone we had no variability 
in the emissive power. Lord Rayleigh remarked that 
we often sought for an elaborate explanation before 
trying the simple. Sir William Ramsay pvinted 
out that, according to Pegram, the particular 
bands in the spectra of the rare earths were really 
due to small quantities of foreign substances, and that 
this seemed to be a general phenomenon. He also 
inquired whether it would not be better to test gas 
and gas-burvers technically for calorific value than 
for luminosity, which Dr. Rubens thought would 
be difficult to carry out.* Professor Callendar 
supported Mr. Swinburne in his criticism of far- 
fetched explanations, and mentioned that he had 
pointed Dr. Rubens out as the man to investigate 
the mantle spectrum, when Mr. Swinburne first 
raised the question last winter. Professor A. 
Porter wished to reduce the problem to its simplest 
shape : was the emissivity of the mixture of oxides 
equal to the sum of the emissivities of the consti- 
tuents? That Dr. Rubens was not prepared to 


* Such tests are now made in London with the Boys 





calorimeter (see ENGINEERING, vo}. lxxxi., page 626). 
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answer. Principal Griffiths concluded the discus- 
sion by thanking Dr. Rubens. 

Our account of the proceedings of Section A will 
be continued in next week’s issue. 





SECTION 6.—ENGINEERING. 


The sittings of the Engineering Section at the 
recent York meeting of the British Association 
were held in the theatre of the Railway Institute, 
a position furthest removed of all the sections from 
the reception-room. We would suggest that when 
the meeting-place of a section is situated so far from 
the reception-room, some numbers of the Daily 
Journal should be sent down to the section-room, 
in order to save members the trouble of making a 
long and unnecessary journey. 

On the whole, Section G was well attended, espe- 
cially during the last days of the gathering. It was 
unfortunate that the date of the meeting this year 
should have been fixed for a time when the Institu- 
tion of Mechanical Engineers were holding their 
annual summer session. ‘lo those who wished to 
attend both meetings this caused considerable in- 
convenience, and heat the practice be followed, 
Section G must inevitably suffer. 

On the present occasion the comparatively good 
attendance was, no doubt, due to the popularity 
of the sectional President, some members making 
considerable sacrifice to get to York in order to 
support Professor Ewing. The early date at 
which the British Association held their meeting 
this year was, we believe, due to the York Assizes 
clashing with the more usual date in September. 
As, however, next year’s meeting at Leicester is 
to be held at a corresponding time—July 31—it 
would seem that the end of July and the early part 
of August find favour with the governing powers, 
or with their hosts, It is certain that to many 
members this is a time of considerable inconveni- 
ence, and, moreover, the meeting occurs during 
the Parliamentary session. If this arrangement 
continues, it cannot fail to be damaging to the 
Association. During recent years there hs been 
a considerable falling off in the membership, and 
this will certainly continue if the great organs of 
the daily Press cease to report the meetings at any 
length, as they doubtless will if Parliamentary 
debates claim attention at the same time. Neces- 
sarily, from the large field covered, the published 
proceedings of each Section are of an extremely 
meagre description. Often the attendance in the 
section-rooms is small, papers, being sometimes 
read with only half-a-dozen members present. As 
these papers are not printed in the Proceedings, 
excepting occasionally, no permanent record of 
them remains unless they are published in the 
Press. Men of science will not go to the trouble 
of preparing elaborate papers simply for the edifi- 
cation of half-a-dozen persons. If, on the other 
hand, the papers are reported in the leading 
journals, a permanent record is secured. 


THE PRESIDENTIAL ADDRESS. 


On members of Section G assembling on the 
Thursday morning of the meeting, August 2, Pro- 
fessor Ewing p ed, in accordance with custom, 
to read his presidential address. This we have 
already printed in our issue of August 10 (see page 
203 ante). A vote of thanks having been moved, 
and passed, the first and only paper read on this 
day was taken. 


ARMOUR AND ITs ATTACK. 


This was a very interesting contribution by Major 
W. E. Edwards, R.A., and was entitled ‘ hiawe 
Armour and its Attack.” The author commenced 
with some historical facts. He stated that so 
far as he could ascertain, the first su tion 
for the protection of ships against artillery fire 
was made by Mr. William Oongreve ; who was 
subsequently General Sir William Congreve, being 
the second baronet of that name. is gentle- 
man, in the year 1805, put forward the designs of 
a floating mortar battery of 250 tons displace- 
ment for the attack of coast defences. The vessel 
was to carry four 42-lb. cannonades and four 
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who was described as the inventor of the shell gun, 
advocated the plating of ships with iron as a pro- 
tection against his own missiles; and in the same 
year Robert Stevens, of New Jersey, a descendant 
of the John Stevens above mentioned, having 
carried out experiments, submitted to the United 
States Government carefully worked-out plans for 
the application of armour to ships. The matter, 
the author stated, did not go beyond the experi- 
mental stage. It may be here stated that the 
present writer remembers seeing in a dock in 
New Jersey, in the year 1876, what was known 
as the Stevens battery, which was an armoured 
ship-like structure.* 

Returning to Major Edwards's paper, Dupuy de 
Léme designed an armoured frigate in 1845, but it 
was not until the battle of Sinope, November 30, 
1853, that the absolute necessity of armour, as a pro- 
tection against shell fire, was fully realised. The in- 
cident is fairly well known. The destruction of the 





mortars, and was to be covered with plates and 
bars of iron, so as to be invulnerable to an enemy’s 
fire. Congreve’s proposals, however, were not) 
taken up, and the next recorded advocate of armour | 
was John Stevens, of New Jersey. He submitted | 
plans to the United States Government in 1812 
for an armoured vessel. In 1841, John Paixhans, 





| Turkish fleet by the Russian squadron under Admiral 


Nakhimoff convinced the Powers of the necessity of 





* An account of the inception and development of this 
remarkable vessel will be found in ExctnrEeRto of Nov- 
ember 27, 1874, page 427. The engines were illustrated 
and described in our issue of October 20, 1871, page 251. 




















introducing some means of protection, and in 1854 
floating batteries were put in hand in the United 
States, in France, and in England, in the order 
named. These batteries were from 1000 to 1600 
tons displacement, the Ape was about four knots, 
and they were completely armoured with wrought- 
iron plate varying from 4 in. to 44 in., and backed 
by 24 in. to 28 in. oak. The operation of the 
French batteries in the bombardment of Kinburn 
in 1855 is well known, and, as Major Edwards re- 
marked, had the effect of ‘‘ changing the whole con- 
dition of armour for naval use from one of specula- 
tion to one of actual and constant necessity.” The 
subsequent historical introduction of armour is 
more generally known, and need not be repeated 
here. The paper gave particulars as to the super- 
session of wrought-iron by compound armour, and, 
afterwards, by all-steel armour. It is worthy of 
notice, however, that it was an Englishman, 
Captain Tresidder, who introduced the process 
of face-hardening plates by chilling their sur- 
faces with jets of water, and thus raised the 
resisting power of compound armour beyond that 
of the best all-steel armour. The compound plates 
hardened by this process were almost in.mediately 
superseded by steel plates made by the Harvey pro- 
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cess. The author gave the following analysis of 
nickel-steel armour-plate :— 


Ni 3.50 
Cr ipo 
Cc 0.30 
Mn 0.70 
Fe 94.00 


Chromium, the author said, was invariably used in 
Krupp armour. 

After treating upon the general principles com- 
prised in the manufacture of armour-plates, and 
giving particulars of the effect of projectiles in 
their attack upon them, the author stated that the 


cap was first introduced by Colonel (then Captain) 
Tt was re-introduced by 
Under favourable con- 


English, R.N., in 1878 
Admiral Makaroff in 1894. 
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ditions, the author said, the perforating power of a 
projectile is increased by about 20 per cent. by 
the cap, but this percentage would fall off con- 
siderably below a striking velocity of 1800 foot- 
seconds, and at a somewhat lower velocity, which 
had not been exactly determined—or, if determined, 
had never been made public—it ceased altogether. 
This peculiarity of action was probably due to the 
cap having sufficient time to expand, so that the 
point of the projectile was not gripped, and, being 
unsupported, would break; the action upon the 
plate then becoming simply a punching one. It 
was necessary that the angle of incidence should, 
as a general rule, fall within 30 deg. of the normal 
for any advantage to be given by the cap; this was 





probably because the projectile would usually break 
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It was noticeable, 


up when the angle was greater. 
however, that when the capped shot or shell was 
successful in attacking at an angle, it tended to 


become normal to the plate, and through at 
an acuter angle than that of the line of fire. It 
was further to be noticed that it was only with the 
heaviest and most recently designed classes of gun 
that remaining velocities were as much as 1500 
foot-seconds at fighting ranges, while the average 
angle of incidence on service was generally taken 
at about 30 deg. It was thus fairly clear that 
cases in which the cap might be relied upon 
to give additional penetration would be the 
exception rather than the rule, otherwise than 
in the case of the most modern heavy guns, 
and then only when the striking angle was 
below the average. It followed, therefore, that, 
even with heavy guns, punching would be the more 
usual effect produced, and the deciding factor in 
the defeat of the plate would be the weight and 
calibre, rather than the quality and form, of the 
attacking projectile, 

Very large areas on the sides of modern battle- 
ships were protected by plates of medium thick- 
ness—from 6 in. to 8in. Such plates would keep 
out the armour-piercing projectiles of guns of 
equivalent calibre, except at ran very much 
closer than those at which it was believed modern 
naval actions would take place. It was therefore 
the smashing blows of guns of the heavier nature 
that had to be feared. 

Continuing, the author said it was the tendenc 
to mount nothing but the heaviest natures of po | 





nance upon battleships, and unless plates could be 
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made harder and tougher throughout their mass 
than at present appeared possible, even with the 
best Krupp cemented plates, it would seem inevit- 
able that the needed protection would have to be 
given by using thicker plates. Eventually, perhaps, 
as the power of ordnance increased, designers 
would go back to the 14-in. and even thicker 
armour of fifteen to twenty years ago. The neces- 
sary limitation of displacement would entail a re- 
duction in the area of the heavily-armoured por- 
tions proportionally to the increase in thickness. 
On the other hand, the existence of quick-firing 
guns and high explosive shells would always entail 
the retention of a large amount of thin armour ; 
and there would, therefore, be armour of two thick- 
nesses—that capable of stopping heavy armour- 
piercing shell at medium ranges, and that able to 
keep out high explosive common shell of 6-in. or 
less calibre. 

Sir William White said that the paper consti- 
tuted an admirable summary of the advance made 
in the manufacture of armour-plating, and had 
for him a special interest, as he had been the re- 
sponsible officer in the Admiralty dealing with the 
inspection and codes of tests of armour from 1885 
to 1902. During that time it had been his duty to 
deal with the introduction of all-steel armour, in- 
stead of steel-faced or compound plates, the adop- 
tion of the Harvey process, and the use of Krupp’s 
improvements. British armour-plate makers had 
introduced many improvements, and had been 
encouraged by the Admiralty to make use of all 
improvements, wherever they may have been origi- 
nated. It was often overlooked that British makers 
had done so much to improve the quality of armour 
aud to extend their productive power. For in- 
stance, the process of ‘‘ cementing” the face of 
steel armour-plates, and subsequently ‘‘ chilling,” 
was tried here before Harvey made it a practical 
success in America. It was feared that such a 
quality of armour would not be suited for ships, 
because of difficulty in bending and shaping plates. 
When Harvey renewed the application of the 
process, and made it a success, British makers 
immediately took up the process and produced at 
once plates of more uniform quality than those 
previously made. Similarly, with Krupp’s system 
—pbased in great measure on researches made in this 
country by Sir W. Roberts-Austen and others— 
British makers, under Admiralty auspices, not 
merely equalled the products of the great Essen 
firm, but improved upon them in many respects. 
The large capital expenditure and enterprise in 
other ways shown by British armour-plate makers 
deserved ample recognition. As to the prob- 
able distribution of armour on future battleships 
and cruisers, Major Edwards’s forecast, while it 
was entitled to careful consideration, did not 
embrace some important features. His opinions 
also as to the gun armaments of the future were not 
exempt from qualification and criticism. Already 
there was a tendency to go beyond 3-in. guns for 
use against torpedo craft. Torpedo vessels were 
growing in size rapidly, and larger guns were find- 
ing favour—4-in., 4.7-in., and 5-in. Sir William 
White’s opinion was that all these small calibres 
would be given up, and that the 6-in. gun 
would be the smallest used for defence against 
torpedo craft; man-killing guns of rifle calibre 
being associated with them. The 6-in. gun would, 
in his judgment, still remain useful in fleet and 
single-ship actions ; and for use against torpedo 
craft, special forms of projectiles would have to be 
devised. 

Lord Rosse spoke upon the question of the 
early introduction of armour, and gave particulars 
of the efforts made by the late Earl, his father, to 
impress on the authorities the value of iron plate 
protection. 

Professor Ewing, in proposing a vote of thanks 
to the author for his paper, said that the subject 
was one of national importance, in which the tax- 
payer, at any rate, might be supposed to take an 
interest. It had been stated that the cost of armour 
in the modern battleship represented one-third of 
the whole amount expended on the ship, and it 
would therefore come to about half a million 
sterling in one first-class battleship. It was satis- 
factory to know that so many of the inventions in 
connection with this subject were the work of 
Englishmen, and the Nip “¥ projectile was in- 
stanced by the speaker. It might appear at first 
sight extremely difficult to understand why the 
soft cap of a shell should give it any assistance in 
penetrating a hard plate. The mystery was ex- 











plained by the fact that the ~— exerted radial 
pressure against the sides of the point of the 
shell. This prevented the point from drawing 
back into the shell itself (which it would do by 
a wedging action), and thereby the nose was 
given just the support which it needed to penetrate 
the hard surface at the moment of impact. Major 
Edwards had exceptional opportunities for acquir- 
ing information on this subject ; and the paper had 
put forward, with great discretion, as much of 
this store of information as it was prudent to make 
ublic. 

F The meeting was then adjourned until the follow- 
ing day. » 


Dost anp SMoKe FROM CHIMNEYs. 


On members assembling in the Engineering 
Section on Friday, August 3, the first paper taken 
was a contribution by Mr. S. H. Davies and Mr. 
F. G. Fryer, entitled ‘‘ The Removal of Dust and 
Smoke from Chimney Gases.” The paper con- 
sisted of an account of efforts made by the authors 
for the purification of chimney gases, an example of 
the plant used being installed at the works of Messrs. 
Rowntree and Co., of York. The steani-generat- 
ing section consisted of five Lancashire boilers, 
30 ft. by 8 ft., and one 30 ft. by 8 ft. 6 in. ; these 
worked at a pressure of 100 lb. to the square inch, 
and were fitted with Bennis mechanical stokers 
and coal-feeding elevators. The flues were of the 
ordinary type. McPhail and Simpson’s super- 
heaters were fitted in the downtake of each boiler, 
and in this way the temperature of the steam was 
raised 520 deg. Fahr. Economisers were also fitted. 
The temperature of the feed-water averaged 250 
deg. Fahr., while that of the flue gases on leaving the 
economisers averaged 320 deg. Fahr. The average 
consumption of fuel amounted to 310 tons per 
week. The coal burnt was a dusty pea slack from 
the South Yorkshire coal-fields, and was said to 
have an average calorific value of 12,500 British 
thermal units, with 10 per cent. of ash. Of this 
coal 40 per cent. consisted of dust and fine smudge, 
which would pass a ;;-in. mesh. The average 
evaporation, under usual conditions, in each of the 
smaller boilers was given at 975 gallons, and in the 
larger boiler 1120 gallons, per hour, from and at 
212 deg. Fahr. Approximately 32 lb. of coul were 
burnt per square foot of grate per hour. This 
represented 8.5 Ib, of water per pound of coal; or 
if allowance were made for work done on the 
superheaters, 9.06 lb. of water per pound of coal 
from and at 212 deg. Fahr. A power-gas plant had 
been since installed, and as a result less than one- 
third of the steam generated was used for power, 
the remainder being required for boiling, heating, 
and other purposes. Every effort had been 
made to reduce the amount of smoke, and 
for some time past no black smoke had been 
emitted. Effort had also been made to inter- 
cept dust and smoke from the furnace gases, 
the latter being made to travel iv either direction 
through the economiser. A brick chamber, 37 ft. 
long by 14 ft. 6 in. wide, and 17 ft. high, was built 
at the end opposite the existing fan and chimney, 
and here the gases were washed so as to elimi- 
nate the dust. At first some of the water was used 
over again, but this had to be abandoned on account 
of the acidity. The smoke-chamber, or washer, 
was composed of ‘‘ a resting and saturating ” por- 
tion, in which the velocity of the gas was greatly 
diminished, and a large amount of water vapour 
was taken up. It was here that most of the heavy 
grit was deposited. The gas was then chilled and 
washed in the succeeding sections, causing the de- 
position of the lighter fume and smoke. It was 
desirable to keep the areas large throughout the 
apparatus, so that the gas would travel at a com- 
paratively slow pace. It was found that forc- 
ing the through restricted areas, or bubbling 
it through water, was not successful. Neither was 
it meme, eer desirable to use splashers or other 
mechanically-operated devices, which were apt to 
complicate the design. The plant was expensive 
to erect, and the cost of running considerable ; but 
it was considered to be the most economical device 
that could be adopted to secure the special facili- 
ties demanded by the factory. After allowing for 
capital charges and working cost, it was estimated 
that the plant would add 10 per cent. to the annual 
cost of coal. If the coal had been screened so as 
to be free from dust, the addition to the coal bill 
would have been far greater, and even then com- 
plete freedom from grit would not have been en- 
sured, nor would the smoke difficulty be solved. 








By tests made it was seen that larger coal did not 
give any better evaporative results. The authors 
thought that similar smoke-washers might, with 
great benefit, be adopted by large factories and 
generating stations, and that they could be run at 
a moderate cost, supposing a plentiful and cheap 
supply of water were available. 

A brief discussion followed the reading of this 
paper, but had-not the effect of eliciting any fresh 
particulars of importance. 


ENGINEERING STANDARDISATION. 

A paper by Sir John Wolfe ny on ‘Stan- 
dardisation in British Engineering Practice,” was 
next read. This paper we printed in our last issue. 

In the discussion which followed, reference was 
made by the President and other speakers to the 
advantages, not only to the engineering world, but 
to industry in general, which would accrue from the 
work being done by the Standardisation Committee. 
It was considered, however, that time would not 
permit of a satisfactory discussion on the great 
question which Sir John Wolfe Barry had 
brought up. 


Fracture or [Ron anv STEEL. 

A paper by Mr. W. Rosenhain, on “The De- 
formation and Fracture of Iron and Steel,” was the 
next on the list. In this the author showed, by a 
series of ——- thrown on the screen, the 
changes of structure set up in metal when subjected 
to stress. The paper was of an interesting nature, 
but it would need that the lantern slides should 
be reproduced to make the author’s views under- 
stood. 

SEGREGATION IN Sree. INcors. 

A paper by Mr. J. E. Stead, on ‘‘ Segregation in 
Steel sean and its Effect in Modifying the 
Mechanical Properties of Steel,” was next brought 
forward. This was an extremely interesting paper, 
and valuable from the fact that it brought together 
so much information scattered throughout various 
publications. We intend to publish it in full in an 
early issue, and as it would be impossible to do 
justice to it in an abstract, we shall not refer to it 
further here. 


Structurat CHanaces In Nicke, Wire. 


A paper by Dr. H. C. H. Carpenter, on ‘‘ Struc- 
tural Changes in Nickel Wire at High Tempera- 
tures,” was next read. This paper we print in 
full in the present issue. 


Maenetic Inpicator or TEMPERATURE. 
A nee by Mr. W. Taylor, describing a ‘‘ Mag- 
netic Indicator of Temperature for Hardening 
Steel,” was also read on this day. 


EpInBUuRGH ENGINEERING LABORATORIES. 

The Monday of the meeting, August 6, was the 
busiest and most important day of the session in 
Section G, six papers being down for reading and 
discussion. The first taken was a contribution by 
Professor T. Hudson Beare, in which the ‘‘ New 
Engineering Laboratories, Edinburgh University, 
and their Equipment,” were dealt with. The 
paper was of a descriptive nature, giving details 
of the arrangement of the laboratories. It was 
illustrated by a number of lantern views. 


(To be continued. ) 








Tue Gas-Encine Piant or THE INDIANA Steet Com- 
PANY.—It is reported to be the intention of the United 
States Steel Corporation, which controls the Indiana 
Steel Company, to make this company’s works at Gary, 
Ind., the foremost American steel centre, and as a step 
towards this end eight large gas-driven blowing-engines 
are to be installed there. h gas-engine will have a 
rated capacity on blast-furnace gas of nearly 3000 horse- 
power, corresponding to a rating of 4000 horse-power on 
natural gas. Each set will be arranged in twin-tandem 
fashion, each side consisting of two double-acting gas- 
cylinders and one Se in the opposed, or 
vis a vis, arrangement. e@ power cylinders are 42 in. 
and the air-cylinders 68 in. in diameter, with a common 
stroke of 54 in., the unit running at a maximum speed of 
75 revolutions per minute. The capacity of air delivery 
at this speed will be 33,000 cubic feet of free air per 
minute at 18 lb. pressure, with a maximum pressure de- 
livery of 30 lb. per square inch. This type of engine will 
not only be used for blowing purposes, but also for elec- 
trical generation, in which case a 8 of 84 revolutions 

r minute will be maintained. The general design con- 
‘orms closely to that of similar machinery installed for 
the Carnegie Steel Company’s plant (United States Steel 
Corporation) at Bessemer, near Pittsburg. The West- 
inghouse Machine Company are the contractors in both 
cases. 
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BOILER-RIVETING PLANT AT MESSRS. 
BEARDMORE’S WORKS. 


Tue illustration on page 211 shows the arrangement 
of riveting plant erected in the boiler-shop of the 
Naval Construction Works of Messrs. William Beard- 
more and Co., Limited, at Dalmuir. Not only will the 
machine close the largest rivets, but boilers of any 
diameter and up to about 24 ft. long can be sus- 
pended from the overhead travelling-crane. As shown 
in the illustration, the range machine is placed 
between two wide bays of the boiler-shop, in line with 
the columns, so that the overhead crane at the riveter 
can deliver a boiler-shell on either side, to be picked 
up by one of the travelling cranes in either of the 
two bays. The overhead travelling crane, which is 
capable of lifting a load of 75 tons and of traversing 
it to adistance of 12 ft. on either side of the centre 
line of the machine, is carried on two girders runnin 
at right angles to the main girders of the shop, an 
supported on four independent columns braced to the 
shop-columns by angle-iron ties. This crane, like all 
the other electric cranes in the works, was made by 
the Glasgow Electric Crane and Hoist Company, 
Limited, Parkhead. It has a span of 24 {ft., and is 
designed for a load of 75 tons, the height to the crane 
rails being about 43 ft. 

The longitudinal travel of the crane and transverse 
motion of the crab, as well as the main hoist, are each 
operated by a separate motor of the enclosed ventilated 
reversible type. The following are the particulars of 
the three motors :— 

Horse- Revolutions 


Power. per Minute. 
Motor for hoisting 30 500 
Be travelling... 20 600 
on traversing 20 600 


The power for the hoist-barrel is transmitted through 
a worm on the motor-shaft, fitted with thrust-bear- 
ings, and having an oil circulation, the oil being 
pumped from a tank on the crab. This worm gears 
into a worm-wheel, and by a further double reduction 
of spur-wheels the motion is transmitted to the shaft 
of the hoist-barrel. The whole of the gearing on the 
crane is of steel, with machine-cut teeth. The follow- 
ing are the specified speeds at which the crane is de- 
signed to work with full loads: — 


Feet per 
Minute. 
Hoisting a wai 
Longitudinal travelling 60 
Cross-traversing 60 


Besides the ordinary solenoid brake in the hoisting 
gear, the controller is provided with electric braking 
points for lowering. All the motions of the crane are 
controlled from the platform at the riveting-machine, 
so that the man wucing the machine is able to adjust 
the position of the boiler to suit his requirements. The 
controller for the longitudinal and transverse move- 
ments of the crane is of the double-controller universal 
type, so that the travel of the hook in a horizontal 
plane is controlled by one handle only. After erec- 
tion, the crane was satisfactorily tested in all its 
motions with a load of 1124 tons. 

The riveting machine itself was made by Messrs. 
Crow, Harvey, and Co., Parkgrove Iron Works, 
Glasgow. It is of the built-up type, having a gap of 
12ft. 6in. With an accumulator pressure of 1500 lbs. 
per square inch, the closing pressure on the rivet-head 
may _ either 45, 90, or 146 tons; while with the 
intensifier, which is placed at the back of the machine, 
closing pressures on the rivet-head of 64, 126, or 200 
tons can be obtained. The machine is thus arranged 
to give any one of the six pressures cn the rivet,head. 
The highest pressure is used for closing the rings 
before riveting, a special pair of convex and concave 
dies being used for this purpose. The main frame of 
the machine is of box section of massive proportions, 
made from a very strong quality of cast iron. The 
hob, or holder-on, is of Siemens cast steel, of large 
proportions, to prevent it springing, and it is bolted 
to the main frame of the machine by two forged steel 
bolts with buttress threads, these bolts passing through 
the holder-on and the mainframe. On the top of the 
main frame is a large steel casting containing the 
cylinders, and forming the guide for the slide of the 
moving snap. This casting is provided with large 
snugs to receive the thrust, and is also bolted to the 
main frame. The twocylinders are also of Siemens 
cast steel, each lined with gun-metal. All the valves, 
which are of Crow, Harvey, and Co.’s improved design, 
are conveniently arranged at one side of the machine, 
and easily under the control of one man. 








Capg AND Catro Raitway.—The Cape and Cairo Rail- 
be has reached Broken Hill, 374 miles north of Victoria 
Falls, and 2016 miles from Cape Town. From Kalomo, 
93 miles north of Victoria Falls, to Broken Hill, 281 
miles, the track was laid in 346days ; but as no work was 
done on 99 days, the actual laying of rails went on at an 
average of more than a mile a day. The greatest day’s 





THE RECENT FIRE AT THE WAREHOUSE 
OF MESSRS. JAMES WATSON AND CO., 
LIMITED, DUNDEE. 

THE fire which occurred on Thursday, July 19, at the 

warehouse and bond of Messrs. James Watson and 

Co. , Limited, Dundee, affords another proof of the fire- 

resisting 4 ities of suitably-designed reinforced-con- 

crete work. We are enabled to give, on page 218, 

through the courtesy of Mr. Boyd Wilson, of the 

General Fireproof Construction Com y, to whose 

specification the fire-resisting portion of the building 

was constructed, an illustration of the building after 
the fire, and drawings (in Figs. 2 to 5) of details of 
construction. 

The building was one of seven storeys, of which the 
ground, first, and second floors were of fireproof con- 
struction. The upper floors and roof were of timber. 
The fire broke out on the top floor, and worked its 
way downwards with t rapidity. Owing to the 
inflammable nature of the stock, the efforts of the fire- 
brigade were of little avail, and the burning spirits 
working their way downwards resulted in the whole 
building being burnt out. It will be noticed in Fig. 1, 
however, that the first and second floors are still stand- 
ing, but they are not complete. The fire was attended 
by a series of explosions which caused the walls to bulge 
pand fall outwards, and the support being thus re- 
moved from the joists, the bays nearest the walls col- 
lapsed. The remainder of the floors stood firm, in 
spite of the shocks and blows to which the second in 
particular was subjected, from falling material, 
columns, &c. The heat of the fire was intense, and so 
os that much of the stonework was reduced to sand. 

t may be gauged to some extent by the bent cast- 

iron columns and the state of the remaining walls. 
From Figs 2 to 5 the construction of the portion of 
the building that withstood the fire will be evident. 
The concrete floor, 74 in. thick, was strengthened with 
small I-beams embedded in the concrete, and was sup- 
ported by steel joists, 14 in. deep, encased in concrete. 
Cast-iron pillars, also protected with concrete, supported 
the floors in the centre, the joists resting on brackets, 
and being bolted together with clips, as shown in Figs. 4 
and 5, At the outside end of the wall bays the floor and 
joists were let into the wall. Owing to the explosions 
and destruction of the walls, it is now considered 
that this bearing was insufficient ; and in cases where 
similar contingencies are possible it is mains that 
the bearing should be the whole width of the wall, the 
floors being laid as the building progresses. From 
the behaviour of the lower storeys, it is natural to 
sup that had the whole building been built on 
this principle, the loss would have been much less. 








THE PETERS SELF-REGISTERING 
ELECTRIC TARGET. 


TuHIs apparatus, which we illustrate on page 219, 
has been designed with a view to securing an imme- 
diate and accurate record of the shot fired, while 
avoiding the cost of constructing a mantelet for the 
protection of the markers, and saving the very heavy 
wages bill involved with ordinary balanced canvas 
targets, which require two men each for marking. 
The photographs (Figs. 1 to 4) were taken on the 
ranges at Bisley. Figs. 1 and 2 show a target 6 ft. in 
diameter, which was exhibited at the firing point ; and 
Figs. 3 and 4 show the actual indicator Waed which 
was used during the Bisley meeting to mark a 4-ft. 
target used for a special competition at 200 yards. 
The apparatus was designed and exhibited by Lieut.- 
Colonel George A. Peters, of Toronto. 

A side elevation of the target is shown in Fig. 5. 
The target plate consists of a solid steel plate 4 in. in 
thickness, carried on four hinged brackets, supported 
by the main frame, which is bolted to a foundation 
P tform of heavy timber. The front of the main 
rame carries a mild - steel plate, } in. in thickness, 
forming a carrier for the recording-hammers, which 
vary in number from 61 in a target 4 ft. in diameter, 
used at Bisley at 200 yards range, to 173 in a 6-ft. 
target for ranges of 500 and 600 yards. This plate is 

ierced by a series of oblong slots, through which the 
ower ends of the hammers (Fig. 6) project. The 
bearings for these are formed by Gatien up strips of 
the plate from the sides of each slot. Each hammer is 
supported by a pin passed through its lower end, and 
resting upon the bearings already described. 

The general form of the hammers is shown in Fig. 6. 
The lower end, where it passes through the bearer 
—, is bent upwards in such a way as to serve the 

ouble pur of acting as a stop, and preventing the 
hammer falling forward when the target plate is 
removed, as shown in the photograph (Fig. 1), and of 
closing an electric circuit when the hammer is raised 
against the bearer-plate, as shown in dotted lines 
(Fig. 6). The contact board is of pine, mounted on the 
back of the main frame, and slotted to receive the 
lower ends of the hammers. At the back of each slot 
is a brass contact-piece about 4in. in length. The 





work was 5? miles, laid between daylight and dark. From 
3000 to 5000 natives and 350 whites are employed. 





coated cable buried at a euflicient depth to guard 
against injury from stray bullets, and connected to an 
indicator board at the firing point, as shown in 
Figs. 3 and 4, The arrangement of the indicator 
board is similar to an ordinary electric bell indicator, 
the position of each “ fall” corresponding to the posi- 
tion of the hammer on the target frame with which 
itis connected. The return wire, in which the battery 
is placed, is connected to the steel plate carrying the 
hammers. 

When the target is brought into use, it is raised by 
means of suitable levers worked from behind the target 
(or by a wire attached to these levers, and worked 
from the firing point), until the hammers rest against 
the back of the target plate, at an angle suitable to 
the weight and velocity of the bullet. hen a bullet 
strikes the target, its force is communicated to one or 
more hammers within the area affected by the blow, 
and these are raised until the back strikes the bearer 
plate, and contact is made by the projecting lugs at 
the lower ends of the hammers, and the position of 
the shot is thus recorded at the firing point. It will 
be seen from the dotted lines on Fig. 6 that the form' 
of the hammer is such that when it is stopped in its 
backward movement by the bearer plate its centre of 

avity is well in front of the bearing pin, so that it 
immediately falls back again to its original position, 
resting against the back of the target plate. When 
the position of a shot has been ascertained, the in- 
dicator board is ‘‘cleared” by a frame shown in 
Fig. 4, which is worked electrically by a push button 
placed near the markeman on the firing point. 

The arrangement by which the target is carried on a 
swinging frame has been designed with a view to its 
adjustment to suit the force of bullets of varyin 
weights and velocity, and with regard to the length o 
the range, Thus with a service rifle at 200 yards the 
target plate is lowered until the hammers rest with 
their lower sides at an angle of about 50 deg. with the 
bearer plate. At longer ranges, or with lighter 
charges, the target is raised, and with it the series of 
hammers, until the angle is such that on a bullet 
striking directly over a hammer only that hammer is 
affected. Each hammer will, however, respond to the 
impact of a bullet striking within 3 in. of the point 
on the target against which it rests. Thus each forms 
the centre of a circle 6 in. in diameter, and will record 
the position of a shot striking within that circle. The 
hammers are so arranged that these circles overlap 
in all directions, so that no part of the target can be 
struck without one or more hammers being affected. 
Should a bullet strike where two, three, or four circles 
overlap, all the hammers within those circles will be 
operated, and a corresponding number of discs on the 
indicator will fall. It is quite easy to determine from 
these discs the exact point of the target struck by the 
bullet. 





SwepisH Sxrppinc.—According to an official report 
just published, the mercantile navy of Sweden, at the end 
of 1904, comprised about 2000 sailing vessels, with an 

te tonnage of 265,748 tons, and rather more than 
1000 steamers, with an te tonnage of 108,127 tons. 
Since the year 1875 the Swedish merchant navy has in- 
creased 45 per cent. In the traffic with Great Britain, 
Swedish vessels handle 60 per cent.; English, 20 per cent. ; 
and other nations, 20 cent. Of the Swedish-German 
traffic, Swedish vessels have 53 per cent, and German 
34 per cent. of the total. 





Water Suppty or Lincotn.—Mr. N. M. Barron, 
water engineer to the Lincoln City Copaets, hee sub- 
mitted a report to the council dealing with the present 
mode of water distribution, and the condition of the 
reservoirs, and making certain recommendations. Mr. 
Barron is of opinion that the proper situation for a new 
reservoir is the high ground near Cliff Hill reservoir. 
This he considers preferable to the Westgate site, because 
of the possibility of utilising the existing mains. He also 
points out that it would be impracticable to provide a 
Good sesety for the county asylum from Westgate. r. 

m’s report, which will be considered at the October 
meeting of the Council, estimates the total cost of the 
works recommended at 55,1007. 





Consett Inon Company, Limitep.—The report of this 
company for the year ending June 30 shows a profit of 
303,1807. During the year the various departments of 
the company’s business have been well employed, and the 
Westwood Colliery, which was closed in 1901, has been 
reopened. Owing to the improved output of finished 
material, the company’s aay of pig iron has been found 
insufficient. It has been decided to erect an additional 
blast-furnace, and the work is now in . Itisa 
disappointment to the directors that the regularshipment 
of briquettes by the Dunderland Iron Ore Company, 
Limited, is not yet in operation. The — item of 
special expenditure is the construction of new coke-ovens 
at Templetown, at a cost of 48,2027. The total profit 
from coal, coke, pig iron, and manufactured iron and 
steel for the past year was 292,842/. During the year 
20,8812. has been expended on works construction, bring- 





wires from the contact-pieces are carried in a lead- 





ing the total under this heading during the past six years 
to 205, 1267 : 
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‘* BOREAS” PORTABLE AIR-COMPRESSOR. 


Tus machine, of the portable type of air compressor, 
is for use in shipyards, bridge works, and other in- 
stallations where it is more convenient to have a self- 
contained portable machine which is quite independent, 
than to take the air by mains from a central installa- 
tioo. The apparatus can also thus be worked day or 
night quite independently of any of the fixed machines 
of the establishment. 

Such machines have been made to the order of ship- 
building firms on the Continent and in India. 

The plant consists of a vertical two-cylinder double- 
acting air compressor, capable of delivering air at 
pressures up to 100 lb. per squareinch. The cylinders 
and heads are water jacketed and supplied with cooling 
water from a tank. The governing valve is placed on 
the inlet in order to cut off the supply of air when the 
desired pressure is reached in the receiver, and to 
automatically restart compression when the pressure 
falls below a predetermined limit. The compressor is 
driven by a four-cylinder petrol engine, of about 30 
to 40 horse-power, through special cut helical gear, 
which is noiseless and very efficient. The compressed 
air is delivered into a receiver fitted with safety valve 
and pressure gauge, and other usual fittings. The 
cooling water for the engine is carried in a tank, and 
circulation is ensured by means of a positive pump 
and radiator. 

. The machine is mounted on wheels. It will supply 
sufficient air for several pneumatic drilling-machines, 
riveting-hammers, &c., and is under two tons in 
weight. 

It is constructed by Messrs. Lacy-Hulbert and Co., 
Limited, of 91, Victoria-street, Westminster. 





PARIS, LYONS, AND MEDITERRANEAN 
RAILWAY PLATE-WAGON. 

We illustrate, in Figs. 1 to 4, on page 226, a 
steel platform wagon fitted with an inclined support, 
which forms one of a series built by the Paris, Lyons, 
and Mediterranean Railway for the carriage of large- 
size steel boiler and ship-plates. This wagon has been 
specially designed for taking the heaviest plates manu- 
factured by the Schneider Works, Creusot, at their 
plate-mill, an illustrated description of which we 
gave in a former issue.* The wagon weighs 21 tons, 
and can take a load weighing up to tons. It 
has been built for carrying plates up to 20 metres 
(65 ft. 74 in.) in length and 4 metres (13 ft. 14 in.) in 
width. Plates of this maximum width are held at 
their lower edge in clutches fitted outside the frame- 

late, in a line with the inclined support, and at a 

eight of 500 millimetres (19.6 in.) above the rail-level. 
The inclined support can take plates up to 3.230 
metres (10 ft. 7 in.) in width, their lower edges rest- 
ing in the clutches in a line with the platform. Our 
illustration, Fig. 3, shows a cross-section through the 
wagon, with a plate 3.660 metres (12 ft.) in width, 
which the Schneider Works roll in 14-m. (46-ft.) 
lengths for a thickness up to 36 millimetres (1.42 in.), 
weighing, therefore, for these sizes, over 15.5 tons. 

The wagon is 21.2 metres (69 ft. 6§ in.) long outside 
buffers; the length of frame outside head-stocks is 
20.2 metres (66 ft. 3} in.). The inclined support con- 
sists of seven panels, built of angles 2:7 metres and 
2.65 metres (8 ft. 10,4 in. and 8 ft. 8,;4in.) in width, 
the top of which is 375 metres (12 ft. 4 in.) above 
rail-level. 

Length between bogie centres 
Bogie wheel-base ne ... 18m. (5 ft. lin.) 
Diameter of wheels 940 mm. (37 in.) 

The wagon is throughout of steel, and is carried on 
two bogies of the ‘‘ American” type. The frame con- 
sists of two frame-plates, stayed together by the head- 
stocks, the bogie centre-pin transom, cross-stays, and 
a longitudinal in the centre. The draw-hooks are 
jointed to facilitate the running on curves. 


14 m. (46 ft.) 





STRUCTURAL CHANGES IN NICKEL WIRE 
AT HIGH TEMPERATURES.t+ 
By H. C. H. Carpenter, M.A., Ph.D. 


Tue following research has been carried out in order 
in, if possible, the reason for a fundamental 
change in the mechanical properties of nickel wire used 
as the heating coil of an electrically-heated porcelain tube- 
furnace. During the investigation certain facts have 
been established, which it is thought may be of practical 
interest to makers and users of this type of furnace, 
and of theoretical interest on the physical side of engi- 
neering. So far as the writer is aware, these facts open 
up a new field for further research. They are concerned 
with reactions between gases and solids under the com- 
bined influence of electricity and heat; and although 
somewhat complex, will, it is hoped, provide a suita 
starting-point for discussion. 
The metal usually employed to carry the heating 
current in electrically-heated tube-furnaces is platinum. 
In the well-known Heraus furnaces it is in the form 





* See ENGINEERING, vol, Ixxv., page 583. 
+ Paper read before the British Association at York, 
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either of ribbon or wie. But the life of such furnaces, 
heated to from 1300 deg. to 1400 deg. Cent., is short, 
owing to the deterioration of the metal. During the 
last five years Dr. Harker and the writer have substituted 
for platinum the much less expensive nickel wire, and 
have obtained results with it very little, if at all, inferior, 
whether as rds the life of the furnace or the tempera- 
ture that can be reached 


The wire had the following composition :— 
Per Cent. 
Nickel . 98.60 
Cobalt 
Tron ... ia 1.22 
Manganese ... 0.16 
99.98 


It also contained some dissolved gas or gases. 

_ As obtained from the Westfalische Nickelwalzwerke, 
it was about 7 in. in diameter, and was hard and springy 
as a result of being drawn. A photograph of the wire 
in this condition. magnified twelve diameters, is shown 
in Fig. 1, Plate 1X. (oblique illumination). 

The surface has not been etched, but shows clearly- 
marked lines parallel to the direction of drawing. In this 
state the wire is unsuitable for winding round a porce- 
lain tube, but may be softened by quenching in water 


from 800 deg. Cent. After this treatment two specimens 
gave the following (mean) values under tensile stress :— 
Ultimate Percentage Percentage 
Stress. Tons Elongation Reduction of 
per “34 In. on 3% In. rea, 
35. 34.4 about 70 per cent. 


The fractured surfaces showed a rather imperfect cup 
and cone formation. In this respect the nickel wire 
differed from the copper wire which Messrs. G. H. and 
H. N. Beilby (Proceedings Royal Society, 1905, pages 
462 to 468) showed to fracture in every case with cupped 
formation. Attention is drawn to this, because they 
attributed the weakness of the copper core to the pre- 
sence of gases, and, as will be shown, the nickel wire also 
contains gases. 

The resistivity of the softened wire at 0 deg. Cent. was 
9.2 microhms-centimetre, this rather high value being 
accounted for by the presence of 1.22 per cent. of iron. 

Two wire-wound unglazed porcelain tubes are shown 
in Fig. 2. The upper tube has been taken out of a fur- 
nace which had veal in use for several months. The 
lower tube is newly wound and un The external 
diameter of the tube is 1} in. In building the furnace 
this tube is enclosed in a wider one, the intervening 


found to be a good thermal insulator and without action 
on the nickel. The quartz should be sieved, and only 
those pieces used which pass through a No. 5 and are 
auneelty a No. 50 mesh. The ends of the furnace con- 
sist of porcelain slabs, which fit into the wider tube and 
are so as to just allow the passage of the narrower 
tube. The complete furnace is shown in Fig. 3. In 
actual use at high temperatures, it is surrounded by 
another thermal ‘insulating jacket of magnesia and as- 





bestos; but for the sake of simplicity this has been 


space being filled with crushed quartz, which has been | th: 





omitted. The wire carrying the current outside the fur- 
nace is double. 

Furnaces of this type have been used by the writer for 
more than four years, for taking cooling and heating 
curves of small cylinders of metals and alloys placed in 
the inner tube. In actual use the wire carries 20 amperes 
at 50 volts pressure, and a temperature of 1200 deg. Cent. 
is thus obtained in the tube, which can be pushed up to 
1300 deg. Cent. if necessary. With care, even when 
working frequently at these high temperatures, the hfe 
of such a furnace is usually two or three, or even more, 
months. But sooner or later it breaks down. As a rule 
the wire-wound tube cracks after a time ; and eventually, 
owing to stresses and other causes, the wire itself breaks, 
and no current can be sent throught it. When the furnace 
is stripped, the wire is usually found to be so brittle that 
it can be snapped between the fingers. Occasionally it is 
still tough, but has become perfectly fibrous. Specimens 
of such wire which has been parted longitudinally and 
the fibres ‘‘ teazed out ” are seen in Fig. 4 (natural size). 

In these furnaces the temperature of the wire increases 
gradually from about 70 deg. to 80 deg. Cent. in the 
double wire outside to 1300 deg. Cent. in the thermal 
centre inside (which is not necessarily the linear centre 
of the tube unless the wire-winding is accurate); and 
accordingly the brittleness or fibrousness of the wire varies 
from a minimum outside to a maximum at the thermal 
centre. These gradual changes of mechanical properties 
are accompanied by gradual changes in the structure 
(though only to a very slight extent in chemical composi- 
tion), which can be studied with the microscope, and whose 
= is remarkable for its continuity. 

ngitudinal and transverse sections of the wire taken 
from various parts of the tube have been examined. They 
were too small to be handled as such, and were mounted 
in the following i :—(1) The transverse sections were 
soldered into a small piece of mild steel drilled with a hole 
just large enough to take the wire, and the entire surface 
polished. A typical photograph is shown in Fig. 5 (mag- 
nification 29 diameters), where the white disc is nickel, 
the black ring solder, and the mottled exterior mild steel. 
The few black patches on the niekel are surface pittings. 
(2) The longitudinal sections were obtained by soldering 
the wire in a groove cut in mild steel, filing until the 
maximum diameter was reached, and then polishing. 

It is not easy to prepare etched surfaces of the wire 
suitable for microscopic examination. The reagent which 
has given the best results is nitric acid, of specific gravity 
1.2. The brittle and fibrous wires etch well, but in the 
case of the still ductile material the etching starts with 
difficulty ; yet, when once started, proceeds so rapidly 

at it cannot always be stopped in time to give a surface 
suitable for microscopic study. The etched surface of a 
transverse section of the wire, as received and softened 
by water-quenching, but which has not carried an elec- 
tric current, is seen in Fig. 6 (magnification 30 dia- 
meters). The illumination is vertical, unless stated to the 
contrary. The surface is now covered with minute black 
patches, which are shown by high ification to con- 
sist of minute holes (Fig. 8, 1000 diameters) ; for it is pos- 
sible in mest cases to focus from the edge down the sides 
to the bottom, or vice versd. A photograph at 150 dia- 
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meters (Fig. 7) shows traces of nickel crystals left after 
the wire drawing. When a longitudinal section of this 
wire was examined, it was found that the holes have been 


drawn out to a considerable length in the direction of 
drawing, and frequently take a cigar shape (Figs. 9 and 
10, 150 and 1 diameters eae Th Facts of a 
similar kind have been found by Messrs. G. H. and 
H. N. Beilby in the case of copper. They remark (doc. 
cit.) re ya weakness a the a tag ey et is 
caused t resence of gases which no doubt origi y 
pene | as Thies. but which have been drawn out into 
wing. . . . It is possible 
that the flowing action to which the metal has been 
subjected may have caused the disengagement of occluded 
or dissolved gases at the moment of the passage of the 
crystalline into the amorphous phase. A proportion of 
the gases disengaged would naturally be driven in to 
the centre of the wire, as the outer skin must be com- 
paratively impervious. ; a 

Before entering on a detailed description of the struc- 
tural changes in the wire used in the above-mentioned 
furnaces, the point must be emphasised that these are 
due to the combined influence of heat and electricity. 
The structure of a wire that has carried 20 amperes, but 
whose temperature has not risen above 70 deg. or 80 deg. 
Cent., is shown in Fig. 11 (transverse section). In ‘ali 
essentials it is the same as that shown in Fig.7. The 
influence of heat alone was tested by ys gen Bed specimen 
of the wire (well protected from the air in asbestos paper 
and finely-crushed quartz) for eight hours at about 1200 
deg. Cent. After this treatment the wire was decidedly 
brittle, and could not be bent double without fracture ; 
but the structural changes which accompany this me- 
chanical change are only partially similar to those brought 
about by heat and electricity. A photomicrograph (at 
150 diameters) of a transverse rection of metal thus 
treated is shown in Fig. 12. The smooth band with 
markedly crystalline structure is characteristic of the 
exterior to the depth of about /; in., while the remainder 
represents the structure of the interior. 

t appears that under the influence of heat there has 
been a movement of the bubbles (originally evenly 
distributed through the wire) towards the interior. For 
the most part the bubbles find their way between the 
crystal junctions. Fig. 13, Plate X. (1000 diameters) 
shows this. 

The first structural change produced by heat and elec- 
tricity which was detected in the microscopic examina- 
tion 1s reproduced in Fig. 14. The entire transverse 
section of the wire is shown at 30 diameters. Here, too, 
the change begins at the outside and proceeds inwards. 
From the edge to a depth of about »}$5 in., the structure 
is crystalline, and nearly free from the black spots in- 
dicative of gas bubbles, although in the photomicrograph, 
these facts are not clearly brought out. The next layer 
consists of a black ring which is unbroken except in one 

lace. It varies in thickness from about 5}, in. to x}, in. 
ft is very interesting that inequalities such as slits in 
the wire surface are corres ingly reflected in the 
black ring. Inside this ring no evidences of structural 
change were found. In Fig. 14 it was attempted to get 
the focus of the black ring as sharply as possible, and 
this is why the crystals outside it and the small bubbles 
inside it are out of focus. Fig. 15 (150 diameters, trans- 
verse section) shows (1) a surface irregularity reproduced 
in the black ring ; (2) the stals in the exterior layer ; 
(3) the resolution of the black ring into an aggregate of 
black bubbles ; (4) the unaltered distribution of bubbles 
within the ring. It appears to the writer that there has 
set in not only a movement of the gas bubbles originally 
present towards the interior, such as is caused by heat 
alone, but also an actual evolution of gas previously 
combined with, or in some way dissolved in, the me 

A more advanced stage is ted in Fig. 16 (trans- 
verse section, 48 diameters). The black ring of bubbles 
has iner in size, and has moved nearer the centre 
of the wire. Outside the ring is seen the re-crystallised 
wire almost free from bubbles, inside it the unaltered gas 
bubbles on a white ground, from which evidences of 
crystalline structure are almost absent. In Fig. 16 the 
bubbles are in, and the crystals out of, focus. Accord- 
ingly, Fig. 17 was taken to show a small field of the 
crystals in focus (transverse section, 150 diameters). 

In Fig. 18 is shown the entire transverse section (at 
30 diameters) of the wire in which the change is still 
further advanced. The black ring has been driven into 
the centre, and has to the transverse section a 
cone whose apex will some point still nearer the 
thermal centre of the furnace. In this photograph the 
crystals are in focus. In Fig. 19 (48 diameters) the 
central black patch is resolved into an aggregate of 
bubbles. Fig. 20 (150 diameters) shows how well-de- 
veloped are the crystals left in the rear of the bubbles. 
In Fig. 21 (transverse section, 48 diameters) the bubbles 
are seen to have almost disap) . A few are left, and 
are situated for the most part between the crystal junc- 
tions. The crystals themselves have become very large, 
and their boundaries well defined. Fig. 22 (150 diameters) 
shows a part of the largest crystal seen in Fig. 21. 

The final stage, in which the wire is fibrous, is re 
sented in Fig. 23 (transverse section, 48 diameters). The 
wire now consists of enormous crystals, which are sepa- 
rated from one another by large cracks. The black lines 
are not sloping surfaces between the crystals produced 
by the etching fluid, for the cracks can be seen on a 
polished and unetched surface by the naked eye. A 
portion of one is shown in Fig. 24 (transverse section, 150 
diameters). Moreover, the large black pam in Fig. 23 is 
a hole, a ree | the wire is fi 7, and can be 
teased out longitudi toa considerable length (Fig. 4), 
shows that the tals themeelves are of Aide “ 


tine tubes during the wire-drawing. . 


well as width. Figs. 23 and 24 thus give the clue to what 
finally happens to the gas-bubbles 


t have been shown 





to make their way from the exterior to the central axis 
of the wire. They force a passage between the large 
crystals, and make their way out of the wire. In con- 
nection with the development and formation of cracks 
between the crystals, the va) pressure of the nickel 
itself must not te left out of account. If, as has some- 
times the case, the temperature of the furnace is 
raised to 1300 deg, Cent., it is probable that that of the 
heating-coil is not less than 50 deg. above this—i.e., it is 
within about 100 deg. of its melting-point. At such a 
temperature it is probable that the vapour pressure is 
considerable, and this will be added to that of the other 


gases present. 

Analyses of the wire in the brittle and fibrous state 
have shown that it is not contaminated by silicon or 
silica. After use in the furnace, the wire is found to 
be coated with a firmly adherent deposit of oxide, which 
contains only about 0.04 per cent. of silica. If this de- 
ae is removed by rubbing with emery, no silica is 
.Y he 1” he f d hi h 

t appears from the foregoing description that the 
changes in the properties of the nickel wire are due 
mainly to two effects—viz., lisation and the pene- 
tration of gases, which are themselves the result of heat 
and electricity on the metal. Gross crystallisation has for 
a long time been recognised as being frequently associated 
with brittleness in metals, and it does not seem necessary 
to draw special attention to this. But the evolution of 
dissolved or combined gas or gases from nickel and its 
mode of penetration through and eventual exit from it 
by means of cracks between the eo crystals, are, it 
is thought, described here for the first time. It appears 
from the analysis that the amount of gas present can- 
not be more than 0.02 cent. by weight. The 
writer has traced the history of the manufacture of 
the og awe is indebted to the courtesy of the manager 
of the Vereinigte Deutsche Nickel Werke (formerly 
Fleitmann, Witte, and hes for the information that their 
metallic nickel is obtai from the oxide by the Fleit- 
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mann process, in which manganese is used to eliminate 
the sulphur. The following brief description of the 
is quoted from Schnabel and Louis, “ Hand- 

k of Metallurgy,” vol. ii., page 595 :— 

“The nickel oxide is melted with coal in a cupola 
nn and Jy! the li = metal run into a Bessemer 
converter. To this is man; ora ese 
alloy, by which the sulphur is ee lste Oe alee. 
After this has been removed from the surface of the 
molten mass, air is blown through to oxidise carbon, 
manganese, and iron. After the carbon has burnt out, a 
mixture of air and oxygen, or oxygen alone, is blown im, 
80 as to increase the temperature of the whole, and ensure 
the complete combustion of the iron. Finally, the excess 
of oxygen now present in the liquid metal is said to be 
removed by a fresh addition of manganese metal, or by 
powdered charcoal, or by gaseous reduci ts, carbon 
monoxide, a hydrocarbon, or hydrogen. "Rickel obtained 
by these means is said to be very good for rolling and 
hammering.” : 

As the wire contains 1.22 per cent. of iron, it is evident 
that this metal is not always removed by this process. 
Moreover, the presence of 0.02 per cent. of gas in the 
nickel need cause no surprise, iu view of the f i 
account of its preparation. For the argument of this 
paper it bas been of primary importance te show that 


the nickel contains a gas or gases. Time has, unfortu- 
nately, not —_— the qualitative and quantitative 
analyses of these gases to be undertaken. it has been 


shown that the wire does not liberate the gases it contains, 
even at 1200deg. Cent., under the influence of heat alone; 
and at least 2 weight would have needed working up 
by electrical heating to yield sufficient gas for analysis. 

evertheless, it is possible to form an ii of what the 
gas is likely to be, as the history of the manufacture of 
the wire is krowm in most essentials. manager of 
the nickel works referred to informs the writer that he 
has detected gases by their smell when the nickel is 
broken in pieces. The odour is similar to that of gaees 
known to contain carbon, hydrogen, and sulphur, and is 


vA ithough 0.02 > b ght of gases 

.02 per cent. by weight of may appear 
ing uate to account for the sequence of changes in the 
microscopic appearance of the nickel secticns, such is not 








the case if the volume is calculated, In spite of the fact 
that the gases contain a constituent with a characteristic 
odour, it is probable that this is not present except in 
traces which have not been blown out by air and the subse- 
sone gaseous reducing agents, if such have been used. 

f the gases are assumed to contain chiefly nitrogen or 
carbon monoxide, as appears most probable, their volume 
calculated at 0 deg. Cent. and 760 millimetres (N. T. P.) 
is rather more than that of the nickel in which they are 
contai: 100 cubic centimetres of nickel would contain 
about 137 cubic centimetres of nitrogen, or 128 cubic 
centimetres of carbon monoxide. 

It now remains to attempt to account for the facts 
brought to light by this investigation, viz., the evolution 
of gas previously dissolved in or combined with the nickel, 
its gradual migration towards the centre of the wire, 
together with the mechanically-mixed gas originally 
present, and the eventual exit between the large crystals 
of nickel. These changes may be the result of the alter- 
nate heating and cooling of the metal, and the ae | 
view, based on general physical principles, is put f 
tentatively :— ; 

When the electric cmp first tonnennes ee wire and 
raires its temperature, the wire expands, and the gas con- 
tained in it “pen free, possibly y Doses mer ger It may be 
granted that the temperature of the wire is at a maximum 
in the centre and diminishes towards the outside. Ac- 
cordingly, the current density is greatest at the edge. 
Whether the temperature difference is great is not known. 
For the eake of simplicity let it be assumed that it is not 
sufficiently large to cause the evolved gas to be other than 
approximately evenly distributed in the cross-section of 

wire. he gas is probably eet free at crystal 

ries and any discontinuities between the cry 

Consider what happens at a cross-section of the wire at 
1200 deg. Cent., when the heating current is switched off. 
It loses heat from the outside to the surrounding quartz 
and porcelain. Accordingly, the edge is the first to cool, 
and consequently to contract. This tends to com 
the gas and drive it inwards. If the wire loses t 
uniformly at the circumference, its contraction may be 
expected to be uniform, with the result that the gas is 
driven a uniform distance from the edge. This ~~ is 
represented in Fig. 14. Any equalities, such asa slit in 
the wire, may be expected to have an influence on the 
distance to which the gas in that neighbourhood — 
trates. The i ity in the black ring in Fig. 14, to 
which attention already been drawn, now appears in- 
~—, The distance betwéen the top of the slit and 
- ie is about the same as that between » ring 
a ge at an int where it is unimpaired, showing 
that the rate of lee of t at the slit Es been about 
the same as at any other point on the edge. When the 
wire has cooled to the ordinary temperature the enclosed 
gas must be under pressure. _ : 

Evidence as to the condition of the wire after one 
heating and cooling was obtained by winding a new 
furnace, heating it to 1200 ~~ for 30 minutes, and 

i the wire after it cooled to the ordinary 
temperature. It still’ retained much of its 1 -y elas- 
ticity, although it could be broken between fingers 
after repeated deformation. The structure of part of a 
transverse section is shown in Fig. 25 (150 diameters). 
The shell of the wire, seen on the left, is free from gas 
to a depth of about ,*, to yty of an-inch all round: 
The gas bubbles have been driven inwards, and when 
viewed under low magnification form a black line, which 
is resolved at 150 diameters into a number of black spots. 
These facts are in harmony with the view that the chan 
in the structure and properties of the nickel are t 
result of the alternate heating and cooling of the metal. 

When the wire is next heated, this gas is unable to 
penetrate the shell, which was rendered gas-free by the 
first heating and cooling; and when the wire is’ again 
cooled, the contraction of this shell will cause the’gas to 


be driven still nearer the centre (Fig. 16). Thus by sua- 
cessive heatings and coolings the gas-free shell of re-crys- 
tallised nickel grows thicker, and the is mére and 


more compreseed towards the centre (Figs. 18 and 19). 
Finally, a stage is reached when the gas ure is suffi- 
cient to burst the shell, and the gas makes its way be- 
tween the crystals (Figs. 23 and 24). The wire is left in 
the brittle or fibrous state, such as is shown in Fig. 4. 
If some such explanation as the foregoing is correct, it 
follows that phenomena similar to those deecribed in the 
particular case of nickel may be expected to oceur under 
similar conditions with any metal that contain’ occluded 
or combin: ‘The gas will be set free, and ultimately 
cause a revolution in the properties of the metal. Ao- 
cordingly, wire intended to be used for electrical heat 
should be as free from gases as possible. Nickel obtai 
Sey — 3 — mo than that obtained 
rocesses, and would probably prove superior in 
A, ") Fificulties, however, might still be encountered 
arising from the vapour pressure of nickel itself at 
1300 deg. Cent. On various grounds it might be antici- 
pated thas platinum would be superior to nickel. (1) It 
melts about 300 deg. Cent. higher. (2) The only gas it 
absorbs at high temperatures in any quantities 1s hydro- 


, and this it gives up on being heated in a vacuum. 
3) According to Schnabel and Louis,* ‘‘when quite pure 
it may be heated far above its melting point in the 


blast without any loss whatever by volatili- 
there rensons 16 sqppeaee So Che wether some 
what surprising that hitherto platinum has given results, 
very little, if at all, superior to nickel ; and it would seem 
that a research into the cause or causes of the deteriora- 
tion of the former metal in furnace use would be quite 
worth carrying out. : 

Tie writer cordially acknowledges the assistance of 
Mr. C. A. Edwards in some of the microscopic work. 


oxy-hyd 
sation.” For 
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NOTES FROM THE UNITED STATES. 
PurILaADELPuiA, August 8, 1906. 


Tr is estimated that about 75 per cent. of the fur- 
nace capacity up to January 1 has been sold, and that 
a portion of the remainder is practically sold, although 
the contracts have not been signed. Notwithstanding 
the fact that the production of pig iron is at the rate of 
25,200,000 tons annually, there has been no accumula- 
tion of the better grades, but only of the lower grades 
of foundry iron. The heavy meltings of the steel 
plants keep B-ssemer iron very scarce and preserve 

rices at the highest point. Stove manufacturers have 
ae buying foundry iron freely, and the purchases of 
the electrical a gene keep the special irons which 
they use practically out of the market. Negotiations 
are pending this week for about 20,000 tons of various 
grates of foundry iron. 

Machine-makers are also liberal buyers of iron of 
special brands, and under the urgency for autumn 

elivery prices have advanced about 25 cents per ton, 
and some makes are practically out of the market. 
The railroad companies are beginning to order machi- 
nery for shop equipment quite actively, and these 
inquiries are inducing the makers of machine-tools to 
anticipate their requirements, in many cases up to as 
late as January 1. Large purchases of basic iron have 
just been closed, and the furnace a are unwilling 
to consider any propositions at less than their outside 
asking prices. The General Electric Company, the 
International Steam-Pump Company, and the Inter- 
national Harvester Company have been the three 
biggest buyers this week. 

‘he Central Railroad of Mexico has just contracted 
with the American Locomotive Company for thirty- 
two oil-burning consolidation locomotives, and the 
Western Maryland Railroad has ordered twenty-four 
simple consolidation locomotives; the Norfolk and 
Western Railroad has ordered eight ten-wheel freight 
locomotives, seven eight-wheel passenger locomotives, 
and two six-wheel switching locomotives. 

The car-builders are receiving orders as fast as the 
are able tomake room for them. The Tidewater Rail. 
road closed an order yesterday for fifty flat cars, and 
the Denver and Rio Grande Railroad has ordered 250 
cars to carry ore. The Mississippi River and Bonne 
Teere has ordered ‘ < wer eg for special purposes. 
The North-Western Elevated Railroad has ordered 
34 electric cara, and the Great Northern Railway has 
closed a contract within 48 hours for 4000 box freight- 
cars. Railroads generally are increasing their rolling- 
stock equipment. The demand for structural material 
has not abated in the least, and every day brin 
announcements of additional orders for rail ‘ 
bridge work, warehouse work, and material for office 
buildings ; many of these structures are to be 20 to 24 
storeys high. Bar iron is well maintained at 30 dols. 
per net ton. 





Unemptorep in New York,—The number of persons 
unemployed in New York at the close of March this year 


was 37,237. A comparison with the corresponding date 

of the last ten years exhibits the annexed results :— 
Year. Unemployed. Year. er 
1897 oe oe 41,654 1902 ee 36,71 
1893 oe ee 37,857 1903 41,941 
1800 $1,751 1904 103,995 
1900 44,336 1905 54,916 
1901 oe 42,244 1006 87,237 

In view of the great growth of New York during the last 


ten years, the present state of the labour market may 
be regarded as relatively satisfac‘ory. 





Srravcturat Sree.work.—In these days, when steel 
work enters largely into the construction of buildings, the 
architect ought, we think, to be very grateful for the 
many aids that are provided for him when he is face to 
face with a subject about which, as a rule, he knows little 


or nothing. hen steel first begun to find a place in 
buildings, these aids took the form of very modest little 
books, which contained perhaps a list of iron joists, 


with the loads they might be expected to carry, on 
spans of varying lengths, while, one more am- 
bitious than the rest might occasionally add a few remarks 
as to how these rolled joists could be used as columns. 
Now, however, the case is different, and one almost 
wonders if architects can possibly, after the encourage- 
ment they receive, find any difficulty whatever in combin- 
ing steel and stonework, or steel and brickwork, on fairly 
correct lines. It seems to be or pong all done for them 
in these little hand-books which arefrom time to time 
issued by makers of steel work. Some of these publica- 
tions are far more than ca’ 1es, and are full of useful 
information of a kind that enabies the user to choose what 
type of girder or roof will suit him, without the trouble 
of designing it. One of these little books has recently been 
example of its kind. It is 
called ‘‘Structural Steel,” and is published by Messrs, 
Edward Wood and Co., Limited, constructional 
engineers and contractors, Ocean Ironworks, Manchester. 
In addition to tables of joists, girders, columns, &c., it 
contains numerous examples wor out, showing how to 


sent us, which is a very 


use the tables, In addition to the usual particulars as to 
the properties of beams, &c., there are many useful tables 

ing moments of inertia, roofs and stanchions, as 
well as of sectional areas, and logarithms. The price of 
the book is 5s, 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was dull, and business was none too 
brisk. Cleveland warrants opened at 52s. 04d., and eased 
to 523. cash, while forward warrants opened at 52s. 44d., 
and eased to 52s. 3d. one month. he turnover was 
6099 tons, and the closing quotations were 52s. and 
523. 34d. one month sellers. Hematite was steady, and 
1000 tons chan hands at 65s. 3d. one month. In 
the afternoon the market was again dull, and Cleve- 
land warrants showed a decline. The dealings amounted 
to 12,000 tons, at 52s. and 51s, 104d. » 523. 
eight days, 52s, 34d. and 52s. 2d. one month, and 52s. 9d. 
three months. At the close sellers quoted 51s. 11d. 
cash, and 52s. 24d. one month. On Friday morning, 
the American advices being good, Cleveland warrants 
were firmer, and the turnover was about 9000 tons. This 
business was put through at 51s. 11d. to 51s. 114d. cash, 
52s. 24d. to 52s. 14d. to 52s. 2d. one month, and 52s. 7d. to 
523. 6d. three months. The closing quotations were :— 
52s. 04d. cash and 52s. 34d. one month sellers, with buyers 
pe less in each case, while for forward warrants closing 

ers quoted 52s. 9d., and buyers 52s. 7d. three months. 
Hematite was untouchéd, but was quoted 64s. 11d. 
cash buyers and 65s. 2d. cash sellers. At the after- 
noon session the tone of the market improved, and 
10,000 tons of Cleveland warrants were done at 52s. 04d. 
and 52s. 2)d. cash, 52s. 4d. and 52s. 54d. one month. 
Hematite was firmer, and 500 tons changed hands at 
65s. 6d. one month. Closing sellers of Cleveland warrants 


ay morning the upward tendency continued, and 16,000 
tons of Cleveland warrants were done at 52s. 5d., 52s. 4d., 
523. 54d., and 52s. 5d. cash, 523. 7d. twenty-eight days, 
and 52s. 8d., 52s, 84d., and 52e. 8d. one month. The close 
was firm, with sellers quoting 523. 54d. cash and 52s. 84d. 
one month. Hematite advanced to 65s. 5d. cash and 
1000 tons were done at that price, and the closing quota- 
tions were 653. 6d. cash and 65s. 9d. one month ers. 
The settling prices were:—Scotch, 57s. 3d.; Cleveland, 
52s. 3 — 65s. 44d.; and Standard foundry 
iron, 523. 14d. In the afternoon the tone of the market 
was strong, and Cleveland warrants changed hands at 
52s. 7d. and 52s, 8d. cash, 52s. 7d. four days, and 52s. 11d. 
one month. Closing sellers quoted 523. 7d. cash and 
523. 1ld. one month. Hematite improved, and was done 
at 653. 6d. and 65s. 74d. cash. The total turnover was 
estimated at 7500 tons. On Tuesday morning the 
market was exceedingly active and Cleveland war- 
rants opened strong at 52s. 104d. cash, and after advanc- 
ing to 53s., eased 4d., and then finished at 53s. 1d. cash. 
Dealings also took place at 52s. 9d. ten days, while for- 
ward iron was done at 52;. 11d. and then 53s. 44d. one 
month, and at 53s. 74d. three months. The turnover was 
about 27,500 tons, and the closing quotations were 53s. 14d. 
cash and 53s. 44d. one month sellers. Hematite was idle, 
but there were buyers at 65s. 9d. cash. At the afternoon 
session prices reacted, and the dealings—of 16,000 tons— 
were a bit irregular. The business was put through at 
53s. and 62s. 9d. cash, 53s. 3d. thirteen — 53s. 54d. 
and 53s. twenty-seven days, 53s. 54d,, 6d., and 
53s. 3d. one month, and the market closed with eellers 
at 52s. 10d. cash and 533. 1d. one month. When the 
market opened this (Wednesday) morning a strong 
tone prevailed, and Cleveland warrants were done at 
53s. O4d., 52s. 4 and 538s. cash, 533. 2d., 53s. 54d., 
533. 34d., and . 4d. one month. The business 
amounted to 12,000 tons, and the closing quotations were 
533. _ and 53s. 44d. one month sellers. Hematite 
was firm, and 500 tons changed hands at 66s. cash, with 
buyers over, and sellers at 66s. 3d. cash and 66s. 6d. one 
month. In the afternoon the market continued strong, 
and Cleveland warrants advanced to 533. 24d. cash, and, 
after easing to 53s. 14d., were dealt in at 533. 2d. cash, 
while forward warrants realised 533. 6d. and 533. 54d. one 
month. The dealings were about 11,000 tons, and closing 
sellers quoted 53s. 24d. cash and 53s. 54d. one month. 
Hematite was steady, and 500 tons were done at 66s. 3d. 
one month. The following are the market quotations for 
makers (No. 1) iron :—Clyde and Calder, 653. 6d.; Gart- 
sherrie, 66s ; Summerlee, 683. 6d.; Langloan, 693.; and 
Coltness, 743. (all shipped at Glasgow); Glengarnock 
(shipped at Ardrossan), 66s.; Shotts (shipped at Leith), 
663. 6d.; and Carron (shipped at Grangemouth), 67s. 


Sulphate of Ammonia,—The sulphate of ammonia market 
is at present very s y and inclining to harden. The 
current price is 12/. per ton for prompt business, Glasgow 
or Leith, and a fair ow has lately been received. The 
total amount shipped from Leith Harbour last week was 
only 153 tons. 


Scotch Steel Trade.—Business in the Scotch steel in- 
dustry is still of a fairly satisfactory nature, especiall 
with regard to the export trade, which continues good. 
The general inquiry for home requirements, however, is 
slow, and does not come up toexpectations. An improve- 
ment in this department is being looked for almost daily, 
as it is believed that buyers cannot remain outside the 
market for very much longer. Prices are unaltered, and 
no change is anticipated in that direction, in the near 
future at least. The accounts for the year ending July 12 
last, of the Steel Company of Scotland, Limited, were 
submitted to the directors at their meeting to-day. They 
recommend that, subject to audit, 25,000/. be placed to 
the credit of the reserve fund account, and that 33,453/. 
be applied to the payment of a dividend at the rate of 
74 per cent. per annum, free of income-tax, carrying for- 
ward a balance of about 80007. Last year only 5000/. was 
laced to reserve and 4265/. carried forward, while the 





ividend of 5 per cent. absorbed 22,302/. 


. | are not so good. The returns s 


— 523. 24d. cash and 52s. 6d. one month. On Mon-| yy, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Coal Trade with Hull.—Month by month the coal 
trade with Hull has continued to expand, and by the 
end of July the weight sent there was 670,000 tons more 
than in the first seven months of last year. The imports 
in July were 440,408 tons, or over 100,000 tons more than in 
the corresponding month of 1905. The total for the seven 
months was 2,760,216 tons. Of the seven firms who sent 
over 10,000 tons last month, six of them are in South 
Yorkshire, and the other in West Yorkshire. The trade 
is now well ahead of the record eR ey 9 the prices 

ow that South Yorkshire 
steam-coal is more than holding its own, although there 
is a fair tonnage of gas-coal shipped from the Yorkshire, 
Derbyshire, and Notts collieries. 


Local Limited Companies.—The directors of the Had- 
field Steel Foundry Company, Limited, have decided to 
an interim dividend, out of the profits for the past 
f-year, at the rate of 5 per cent.—The directors of the 
Brightside Foundry and Engineering Company state that 
their profits for last year amounted to 6008/. 19s. 7d., and 
708/. 153. 1d. were brought forward. Out of this they re- 
commend a dividend of 6 per cent., place 1000/. to re- 
serve fund, and carry forward 1141/. 14s.—The directors 
of the Sheffield Forge and Rolling Mills state that the 
net profit for last year was 12,622/., and 6297. was brought 
forward. They recommend a dividend at the rate of 10 
per cent., an’ to carry forward 1127/. They state that 
the 1500/. set aside last year for renewals had been fully 
expended.—At the annual meeting of the shareholders of 
essrs. Samuel Fox and Co., Mr. W. H. Fox presided. 
He congratulated the shareholders on the satisfactory 
result of the year’s working, and said it was the best they 
had had since 1900. He reminded them that there had 
been a large increase in the steel industry during the past 
twelve months, and in that the company had shared. 
There was every reason to believe that the increased de- 
mand would be maintained at least through the present 
year. The report was adopted, a dividend at the rate of 
10 per cent. was declared, and a satisfactory balance was 
carried forward. 


Iron and Steel Trades.—The local market for pig iron 
has strengthened during the past few days owing to the 
action of the {warrant-holders, and there is every prob- 
ability of prices stiffening. The demand for consumption 
is steady and orders are being freely placed, but makers 
are not at all anxious to sell forward, having regard to 
what is passing in Germany and America. The proba- 
bility seems to be that there will be a very large demand 
from those countries. The finished iron market is fairly 
strong, and there is a very considerable amount of work 
on hand. There has been a marked falling off of Jate in 
the quantities of steel coming into this country, both 
from Germany and Belgium. There appears to be a home 
demand for all they make, and dumping of their surplus 
stocks in thiscountry appears, for the present at least, to 
have been suspended. The steel-makers at home are 
reaping the advantage of this improved state of things. 


South Yorkshire Coal Trade.—Nothing seems to have 
occurred during the past week to modify the reports 
——- given of the condition of the coal trade. The 

emand for hards is fully maintained, and the sales of 
house and gas coals are improving. There is every pro- 
bability of a more than usually active autumn business, 
and coal-owners are doing their best to secure better 
terms. The market is fairly well supplied with common 
coal, and as the consumption is large, prices are well 
maintained. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was only thin, but a most cheerful tone 
prevailed, and a good deal of business was transacted. 
Quotations for all descriptions of pig iron advanced, and 
an encouraging feature of the market was the desire 
shown to place orders ahead, some of the inquiries 
concerning delivery as far as twelve months forward. 
For the end of September and October business quota- 
tions for Cleveland iron were 3d. per ton above those for 
early delivery, but business over periods next year could 
be done at current rates. A general opinion was ex- 
ressed that the demand wena be such in the near 
uture as to necessitate considerable withdrawals of 
Cleveland iron from the public warrant stores, where 
there still stands nearly 620,000 tons. No. 3 g.m.b. 
Cleveland pig realised 53s. 3d. for early f.o.b. deli- 
very, but transactions were also recorded at 53s. No. 1 
was 54s, 9d.; No. 4 foundry, 52s. 3d.; and No. 4 forge, 
51s. 3d. For mottled and white iron there were no 
quotations, as there was no iron of these qualities ayail- 
able for sale. East Coast hematite pig improved in value 
by 3d. per ton, the demand being better both for local 
consumption and for despatching to other quarters. A 
‘ood deal was reported to have been sold to the Sheffield 
istrict of late. Nos. 1, 2, and 3 were quoted 65s. 3d. for 
early delivery, and No. 4 forge hematite was put at 
61s. 9d. Spanish ore was decidedly stronger, in spite of 
the fact that freights have been slightly reduced, owing 
to ves:els being very easily obtained. Rubio (50 per cent. 
quality) was fully 193, 9d. ex-ship Tees, and some dealers 
would not quote below 203. Freights, Bilbao to Middles- 
brough, were fixed at 4s. 9d. 
Manufactured Iron and Steel.—Better accounts are 


given of nearly all branches of the manufactured iron 
and steel industries, and whereas quotations threatened 








to decline a little while ago, they are now very firm again, 
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A lot of work is being turned out, and prospects are dé- 
cidedly better than they have been. Common iron bars 
are 71. 5s.; best bars, 7/. 153.; best best bars, 8/. 5s.; iron 
ship-plates, 7/. 53.; iron ship-angles, 77. 5s.; iron ship 
rivets, 7. 17s. 6d.; steel bars, 7/.; steel ship-plates, 7/.; 
steel Toa! 6/. 12s. 6d.; steel boiler-plates, 8/.; steel 
joists, 6/. 7s. 6d.; steel sheets (singles), 8/.; and steel 
sheets (doubles), 3/. 53.—all less the customary 24 a 
cent. discount. Cast-iron railway chairs are 3. 15s.; 
heavy sections of steel rails, 6/. 7s. 6d.; and steel railway 
sleepers, 6/. 17s. 6d.—all net cash at works. 


Messrs. Bolckow, Vaughan, and Co., Limited.—The 
directors of Messrs, Bolckow, Vaughan and Co., Limited, 
have decided to recommend to the ordinary shareholders 
the payment of a dividend at the rate of 6 per cent. per 
annum for the year ending June 30 last, less the interim 
dividend paid in March last. They also recommend the 
expenditure out of profit for the year of 106,700/. on ex- 
tension of plant, carrying forward 80,952/. 


Coal and Coke.—Fuel is very strong. Shipments of 
coal to France and Russia have inc very consider- 
ably of late, and clearances to other Continental countries 
have also improved. The large supply of bunker coal is 
well taken up and quotations are 7. unscreened 
Durhams now being 9s. 104d. to 10s. 3d. f.o.b. bere | 
coal and manufacturing coal are very firm. Househol 
coal, as is to be expected at this season of the year, is 
weak. Coke is in excellent demand and improving in 

rice. Quotations are on the basis of 17s. 6d. for average 
blast-f urnace qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been quiet, but at 
the same time its tone has not been bad. The best la 
steam coal has made 153. to 15s. 3d. per ton, while 
secondary qualities have ranged from 133. 6d. to 14s. 9d. 
per ton. ouse coal has shown little change; the best 
ordinary qualities have made 14s. to 14s. 6d. per ton, 
while secondary descriptions have ranged from lls. to 
13s. per ton; No. 3 Rhondda large has made 15s. per 
ton. Foundry coke has been quoted at 193. 6d. to 20s. 
per ton, and furnace ditto at 17s. 6d. to 18s. per ton. 
As regards iron ore, Rubio has been quoted at 18s. 9d. 
to ee Almeria at 18s. 9d. per ton, upon a 
basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 

Cambrian Railway.—The net revenue in the first half 
of this year was 49,8387. The directors are relaying por- 
tions of the line with heavier rails. 


A New Great Western Line.—The opening of a new 
line between Cheltenham and Honeybourne is announced 
by the Great Western Railway Company. The new line 
will afford improved direct communication between Lea- 
mington, Warwick, Birmingham, Stratford-on-Avon, 
Evesham, &c., and Gloucester, Ross, Monmouth, the 
Wye Valley, Hereford, and South Wales. 


The Swansea Valley.—Work at the tin-plate miils has 
been somewhat interrupted by the holidays. A similar 
report may be made with respect to the collieries. Sink- 
ing operations are proceeding satisfactorily at the copper 
pit. 

Welsh Coal Shi; .—The shipments of coal from the 
six principal W ports—Cardiff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—in the seven months 
ending July 31, this year, were as follow :—Cardiff— 
foreign, 9,285,484 tons ; coastwise, 1,622,272 tons; total, 
10,907,756 tons. Newport—foreign, 2,050,562 tons ; coast- 
wise, 427,201 tons; total, 2,477,763 tons. Swansea— 
foreign, 1,471,875 tons; coastwise, 170,313 tons; total, 
1,642,188 tons. Port Talbot—foreign, 430 tons; 
coastwise, 210.656 tons; total, 795,086 tons. Neath— 
foreign, 67,188 tons; coastwise, 136,407 tons; total, 
203,595 tons. Llanelly—foreign, 167,970 tons ; coastwise, 
57,052 tons; total, ,022 tons. The te shi 
ments from the six ports in the first seven months of this 
year were accordingly 16,251,410 tons. 


The Largest Dock.—When certain extensions are com- 
sae it is claimed. that the Alexandra (Nev and 

uth Wales) Docks and Railway Conipany will be the 
owners of the largest dock in the world. The dock is 
situated near the mouth of the Usk at Newport, and it 
will have a water area of 146 acres. It will have an en- 
trance lock 1000 ft. long and 100 ft. wide, with a dee 
water channel giving access to the dock at practically all 
States of the tide. $ 


Dowlais.—The Goat Mill has been well employed, but 
the Big Mill has only been partially active. The output 
of the furnaces has been about an average. 


Welsh Colliery Enterprise.—The Great Western Col- 
liery Company, which extensive collieries at 
Pontypridd, has leased acres in the neighbourh 
of Church Village and Llantwit, and two pits are about 
to be sunk. ere are at present two collieries in the 
district working what is known as the Llantwit Red Ash 
vein. 





Navy List or France.—This quarterly publication is 
to hand, and contains the usual list of the personnel of 
the French Nayy, Ministry of Marine, and Naval Schools. 
Tt also gives the composition of the various fleets and 
squadrons into which the Navy is divided. A supplement 
deals with the publications of the last three mon 
relating to naval matters, with a brief account of the 
British naval manceuvres, lists of naval construction, &c. 
The book is published by J. Alté, Ancienne Mai 
Ruenébe, Quai Cronstadt, Toulon. 





MISCELLANEA. 


Steps are baing taken to provide steel cars for all 
passenger trains, through as well as local, which are to 
enter the New York tunnel of the Pennsylvania lines. 
This involves, of course, mail-cars and sleeping-cars, &c. 


Orders are being executed for steamers for the Great 
Lakes of North America, for four large vessels of 600 ft. 
overall length, one steamer 552 ft. overall, and one 524 ft. 
overall, besides a number of rather smaller vessels. 


Steam ploughing in the cane plantations in Barbados 
has been attended by good results. Land producing 
23 tons of cane per acre under the old system has been 
found to produce 34 tons under the deeper and more 
thorough work of the steam ploughs. 


Efforts are being made by several South-Western 
Swedish institutions to bring about a direct steam-ferry 
connection between Sweden and Germany by way of 
Trelleborg, and the matter is likely to be thoroughly 
investigated without any delay. 


The Railway and Engineering Review states that the 
first train for the underground transportation of the mails 
in Chicago was run from the Post Office to Le Salle-street 
Station on July 16. The service will shortly be extended 
to the other principal railway stations of that city. 


In the matter of coal exports from Great Britain to 
foreign ports for June, 1906, shipments to Hamburg head 
the list with 285,468 tons ; Genoa is second, with 226,096 
tons. Cronstadt and St. Petersburg, which, for the corres- 
ponding period of last year, headed the list with 274,530 
tons, are, this June, fourth, with only 119,125 tons. 


The development of the petroleum fields in Japan has 
made rapid strides of late years. From a paper in the 
Journal of the Society of Arts, we find that the production 
in 1898 amounted to about 12} million gallons, while in 


1900 it amounted to over 33 million gallons. By far the. 


ater portion comes from the province of Echigo. All 

ut one of the companies working these fields are 

J a. the exception being an offshoot of the Standard 
Oil Company. 


A motor-bus service is running between Elizabeth and 
Rahway, New Jersey, U.S.A. Six 16-horse-power Knox 
cars are used on the service. Three omnibuses are capable 
of accommodating fourteen, and three twenty-eight pas- 
sengers each. Americans used to have a merry way of 
jeering at any form of ’bus transport, which they said 
carried them back to the days of stage coaches. Appa- 
rently, they have learnt what we all have known for 
years—that the ’bus, for certain uses, is a better vehicle 
than the street car. 


The Builder gives details of a large culvert being con- 
structed in connection with the Newcastle Corporation 
scheme of filling in the Ouseburn Valley. The culvert is 
of semi-parabolic form, and of a maximum width of 33 ft. 
and 22 ft. in height (internal dimensions). Compared with 
the Central London Railway, the culvert has a sectional 
area of about seven times that of the Tube tunnel. The 
length will be 700 yards, and the crown about 98 ft. below 
the ground level. Its construction is of Hennebique 
concrete. 


A project is under consideration, according to the 
Revue Electrique, for transmitting electricity from the 
Rhone, near Bellegarde, to Paris. The water- power 
available at the selected point is about 80,000 horse- 
power, but by means of reservoirs, for the construction of 
which the locality is well suited, and storage of flood. 
water, this could be increased to 180,000 aed 
during the five hours of maximum load. Two lines would 
be used at 130,000 volts, transmission being on M. Thury’s 
system. Transformer - stations would Ee situated at 

harenton or Ivry. 


The tantalum lamp is said to have been so far improved 
that its useful life is from 600 to 800 hours, while its total 
life differs but little from that of the ordinary carbon 
filament lamp. The price is now less than three times 
that of the carbon lamp, and as the current consumption 
is only about 1.7 watts per candle-power, as against from 
3 to 4 watts for the ordinary lamp, the saving on this 
score in very many cases will more than outweigh the 

ter initial cost. The tantalum lamp is imported by 
essrs. Siemens’ Brothers’ Dynamo Works, Limited, of 
York Mansions, Westminster, 8.W. 


Figures in Lord Cromer’s recent report from Egypt 
show that on the State railways of that pone Me the 
British locomotives are more economical both in coal and 
repairs than either German or Austrian engines, while 
their initial cost is somewhat higher. The statistics are 








for six-coupled goods engines :— 
—— British. German. | Austrian. 

Initial cost perengine ..  .. 32451. | 20171. | 20352. 
Total cost after average of 120,000 

miles, including coal, oil, and | 

shop repairs oe eo -» 80481, 30831. 31752. 
Cost of repairs os oe - 6601. 6851. 70S. 
Coal consumption, in pounds per 

mile ‘a oe oo -- 87.02 37.12 88.66 


Rail-motors are rapidly coming into favour in the 
United States. Motor Traffic states that most of the cars 
under construction have eight cylinders, while those for 
the Union Pacific and the ware and Hudson Rail- 
roads have only six, The Union Pacific will shortly have 
nine petrol-cars. The Delaware and Hudson car is fitted 
with an English Wolseley engine of 140 horse-power, 
directly connected to a 120-kilowatt generator. at 
at 500 volts is furnished to electric motors mounted on 








the bogies, as in street-car practice. The Westinghouse, 
Baldwin, Chicago and North-Western, Union Pacific, 
and Missouri, Kansas, and Texas Railroad cars are 
simple petrol-cars, but the Strong and the Lake Shore 
and Michigan Southern, like the aware and Hudson 
cars, are combined petrol and electric. The Lake Shore 
car is provided with engines of 220 horse-power. Steam- 
cars using oil fuel were to be put in service on the Mis- 
souri Pacific and Iron Mountain Railroad last month. 


A special Danish Railway Commission, comprising & 
number of prominent railway engineers, Members of Par- 
liament, and others, and which has been at work for a 
couple of years, has now completed its labours, alvchough 
the final report has not yet been Mi epe me The result 
of the work of the commission will be no“less than thirty- 
five different pro about new State, and more espe- 
cially private, railways, to be laid before the islature. 
The proposed new lines comprise, as far as the State 
railways are concerned, a line from Copenhagen to Ki 
and one from Ringsted to Nestved, beth of which wil 
materially benefit the Danish-German connection vid 
Gedser-Warnemiinde ; double lines will be constructed 
across the Island of Fulmen, but the oft-discussed brid 
across the Little Belt has in the meantime been discarded. 
An important line is recommended through Jutland, from 
south-east to north-west—viz., from Veile to Holstebro. 
It is proposed to build new fast steamers for the route 
‘Aarhuus (Jutland) and Kallundborg (Sealand) ; and it 
is proposed to construct several new lines of private rail- 
ways. 








Conrracrs.—Messrs. C. and A. Musker, Limited, 
Liverpool, have secured contracts for the swing-bridge 
machinery for the Brocklebank and Langton Docks, 
Liverpool, from the Mersey Docks and Harbour Board ; 
from the Great Central Railway for 30-cwt. pillar cranes 
for Regent-road, Bootle; from the Millwall Dock Com- 
pany for hydraulic capstans ; and from Messrs. A. Lawrie 
and Co. for two electric cranes for Calcutta, 





RaiLway ExpPeRIMENTS IN GERMANY.—Some interesting 
experiments have recently carried out on the military 
Berlin-Zossen line, which has often been used for various 
tests. The last experimental running has been undertaken 
to gauge the value of anew invention, the object of which 
is to prevent trains from leaving the rails on account of 
faulty rails, breakages of wheels or axles, or other causes. 
So as to make the experiments as realistic as possible, 
2 kilometres of line have been given up to the purpose, 
and on this distance artificial, or, rather, intentional, de- 
railments are effected. and the experiments naturally 
interest both the civil and military authorities. The 
German State Railways have an annual expenditure of 
over 5,000,000 marks, or 250,000/ , through damage done 
by derailments. 





Tae Ryxnietp Moror-Bus.—The Ryknield Motor 
Company, Limited, of Burton-on-Trent, recently gave a 
private demonstration of the capabilities and construc- 
tion of one of their new 40 to 50 brake horse-power motor- 
buses, built for the Silsden Motor-Omnibus Company. 
The bus was taken through the heaviest traffic to be foun 
in Leeds, and a subsequent run in the country was made 
the occasion of testing brakes, hill-climbing powers, &c. 
The Ryknield bus is fitted with positive lubrication for 
the engine, to do away with the smoke nuisance caused by 
the splash method, and screw. brakes under the control of 
the conductor are provided. Hoffmann ball- ings are 
fitted throughout, except in the case of the engine and 
road-wheels; the latter have a phosphor-bronze bush 
pressed into the hub, which rotates on a cass-hardened 
steel bush riding loosely on the axle. The engine cylin- 
ders ure 54 in. bore, with a stroke of 6 in., and develop 
40 brake horse-power at £50 revolutions. The enginé is 
manufactured entirely at the Ryknield Company’s works 
at Burton-on-Trent, and the complete series of tests 
mentioned passed off most successfully. 

Tre Degr.—On Thursday, August 2, evidence was given 
before the — Commission on Canals and Waterways 
by Mr. A. C. Williams, Acting-Conservator of the Dee, as 
to means by which Chester may resume her old position 
of a seaport approachable by large ships. Mr. Williams 
said the Dee Conservators had to face the difficulty, when 
they undertook the conservation of the that no 
attention had been “oe to the waterway. All that had 
been done was in the way of reclamation of land. The 
Conservancy had no capital, with the exception of 
30,000. which had been taken over from the Dee pany, 
and that had all been spent on permanent works. At 
present the income of the Conservancy was under 1200é. 

annum, on the average of the last ten years. Mr. 

. A. Stephenson, of Edinburgh, who has given special 
attention to the possibility of improving the Dee, said 
that training walls could be constructed which would give 
access for large vessels to Chester, at a cost of 100,000/, 
For this sum a maximum depth of 184 ft. at high spring 
tides could be secured all the way up the estuary as 
far as Chester. He saw no reason why the estua 
should not be made as useful a waterway as the Clyde. 
minimum depth of 20 ft. at high Qpring tides could be 
secured by an expenditure of 400,000/. That sum need 
not be spent all at_once, but the work might be spread 
over six years. Mr. Walter Reney, shipowner, of 
Connah’s Quay, said at present the Dee was dangerous, 
particularly in the autumn, owing to shoals which re- 
quired winter floods to clear the waterway. Ships were 
in great danger of grounding, and, in consequence of the 
risks, the rates of freight were necessarily high. He 
estimated that if the my ty were put into a favourable 
condition, at least 1s. or 1s, 6d. per ton could be saved by 
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STRUCTURAL CHANGES IN NICKEL WIRE AT HIGH TEMPERATURES. 


(For Description, see Page 222.) 
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. 1. Maenirication 12 Diameters. Fic. 2. Wire-Wounp Porcetain TUBEs. Fic. 3. Etectric Furnace. 














Fic. 5. Maanirication 29 DiaAMeTERs. Fic. 6. Maenirication 30 DraMETERS. 











. aa 


Pee 
feat OM) 


rs 





























Fic. 9. Maonirication 150 Diameters. 





























Fie. 10. Macnirication 1000 D1aMeTERs. Fic. 11. Maonirication 150 DIAMETERS. Fic. 12. Maenirication 150 DiaMeTeERs. 
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Fic, 19. Macnirication 48 Diameters. 
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Fic. 22. MaGnirication 150 DraMeETERS. 
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DEATH OF MR. JAMES DREDGE. 


Ir is with the dee 
announce the sudden 


regret that we 
eath, on Wednesday 
last, of Mr. James e, SO many years 
one of the Editors of this Journal. e are 
compelled to postpone until our next issue 
any account of Mr. Dredge’s career. 





THE HEAT TREATMENT OF STEEL. 


Dvuarine the recent meeting at York of the British 
Association it appeared at one time that a discus- 
sion was likely te arise on the heat treatment of 
steel ; and such a discussion, if properly carried out, 
would have been welcome to engineers. Of course, 
r| the heat treatment of steel is a subject almost, if 
t/ not quite, as old as steel itself—in fact, steel is 
little good without heat treatment; but the old 
processes were conducted on quite empirical lines, | s 
and, such being the case, one wonders how so much 
came to be known. It is, however, only within 
the last few years that the ex ion ‘‘ heat treat- 
ment of steel” has been taken to denote a problem 
of strictly scientific character, and the investigations 
have been chiefly conducted by metallurgists and 
physicists. Much that has been said and written 
on the subject is very difficult for the average en- 
gineer to follow unless he is able to devote more 
time to its study than most working engineers can 
spare. It would, we think, be a profitable oceupa- 
tion for Sections A and G of the British Association 
if a joint discussion on the subject were taken, say, 
at one of the meetings. Those who have attacked 
the problem from the’ physical or metallurgical side 
ered d then be able to put forward the leading facts 
in a way that would enable engineers to apply the 
results of scientitic enquiry to practical work. 

We are aware that, to some extent, this effort has 
been made. The reports of the Alloys Research 
Committee of the Institution of Mechanical Engi- 
neers contain much suggestive and valuable matter, 
and other papers have been read on the subject. 
But the science is a progressive one, and there 
yet remains a vast deal for the engineer to learn 
from the physicist, and for the physicist to learn 
from the engineer. The meetings of the British 
Association bring together those learned in the dif- 
erent branches of science, and by joint discussions 
of different sections much vehantle work — be 
done. What might be described, to use a parlia 
mentary expression, as a ‘‘ full-dress debate,” such 
as we suggest, should, however, be conducted on an 
orderly and pre-arranged ‘plan. The subject would 
be most appropriately introduced by metallurgists 
by a prepared paper,-which should distributed 
to all who expressed an intention of taking part in 
the discussion. 

We think it was the display of the Taylor-White 
high-speed stéel at the last Paris Exhibition that 
first brought home to engineers the importance of 
Here was what appeared to the 
average engineer more an ancient miracle than an 
example of workshop practice. -To see steel and 


iron cut at speeds then unexampled, and at a heat, 
to all 


nising that a new era in engineering science was 


234| being inaugurated. All this seeming magic, we 


were told, was to be explained by ‘‘heat treatment ;” 
but when the engineer asked ‘‘ Why?” he did not 
How far this was due 
to want of knowledge, and how far to a natural 
desire to preserve a trade secret, we are not aware ; 
but, at any rate, the engineer has not received his 
answer yet. 

Heat treatment, however, even in its modern 
sense, is not a new thing. For years past certain 
steel-makers—the most notable example being, 
perhaps, Spencers, of Newburn—secured exception- 


287 | ally excellent results from special methods of heat 
238 | treatment, which they managed to keep secret ; and 


which puzzled certain works chemists, who ana- 
lysed the product again and again without finding 
the rare element, or combination of elements, 
which they took for granted would solve the whole 
problem. Such are the limitations of narrow 
specialisation. Naturally, men of wider culture 





had more insight. Professor Howe, about twelve 
years ago, in his address as President of the Ameri- 
can Institute of Mining Engineers, pointed out 
that immediate progress might be expected in heat 
treatment of steel aided by the advances in on 
metry. Many makers then depended largely 
careful, though empirical, heat treatment, by which 
tenacity, elastic limit, ductility, and resistance to 
wear were secured. Knowledge of the controlling 
factors was but slight, both with manufacturers 
and users ; and the rationale of the laws was most 
elusive. What’ was true then is, in a modified ex- 
tent, true now ; and therefore we have advocated 
that the manufacturers and users—the steel-makers 
with their scientific advisers and. the engineers— 
should meet for the interchange of knowledge 

A few years ago Mr. H. Le Chatelier Gioemet 
the bearing of thermal treatment on the brittleness 
of steel ;* aud it was about a year later—in 1903— 
that Mr. Alfred Campion contributed an elaborate 
paper to the Journal of the Iron and Steel Institute, 
in which he gave a vast amount of detail in con- 
nection with the result of tests made to establish 
the influence of heat treatment on steel - works 
practice. Previously to this, Mr. Campion had 
published the results of other experiments on this 

subject in the West of Scotland Iron and Steel 
Institute Journal (vols. vii. and viii.). 

It is, however, to Brinell’s now classic investiga- 
tions that we must go back for the earlier history of 
the subject. As fineness of structure accompanied 
strength in steel, he pointed out that it should.be 
the aim of makers or users to secure the desirable 
quality by heat treatment. He made a long series of 
experiments by heating a steel containing 0.5 per 
cent. of carbon, and showed that to secure the de- 
sirable fineness of structure steel should be heated 
within a certain range of temperature, in order that 
the carbon should pass from cement carbon of 
coarse structure to hardening carbon of fine struc- 
ture. If the steel were heated beyond the given 
temperature, it would become more crystalline and 
brittle, while short of this temperature it would 
not harden. He denoted that temperature 
by W, whilst the softening temperature during 
cooling he denoted by the ‘etter V. These tem- 
peratures are now more usually known as the 
points in the heating and cooling curves re- 
spectively of Ac, and Ar, ; though Sauveur, in his 
celebrated paper af 1899, preferred the use of 
Brinell’s symbols. weet syne Ar,, or V, is the first 
recalescence point, which varies in some degree— 
according to the carbon content—-between 620 deg. 
and 700 deg. Cent. The critical tem dee. high during 
heating, Ac,, is generally about 30 higher than 
the recalescence point, and predoer— te the steel 
should be heated that amount before quenching, 
whilst for tempering the temperature should not 
exceed the point Ac,. 

So far, the facts are fairly well known to engi- 
neers, or, at any rate, their significance is not diffi- 
cult to grasp. The discussion was carried further 
in the paper of Sauveur, above mentioned. The 

ractical results reached are summarised in Mr. Har- 
rd’s valuable book, ‘*The Metallurgy of Steel,” 
so they are within the reach of every engineer. 

One of the most successful workers in this field 
of research is Mr. J. E. Stead ; certainly there is 
no one to whom engineers owe more. At the 
Stockholm meeting of the Iron and Steel Institute 
in 1898 he contributed a paper ; and here we find 
introduced—though not, of course, for the first 
time—the use of the microscope, by means of 
which such a flood of light has been thrown on the 
various: properties of iron and steel; whilst, at 
the same time, the subject has been rendered 
vastly more complex. That is the usual result of 
study of natural laws, for each discovery is as a 
window revealing wide vistas of ignorance beyond. 
Fortunately, Nature does so much for us ourselves 
that a little knowledge carries us a long way; 
thus, as Mr. Stead tells us, the micro-mechanical 
examination of sections of metal enables us to 
determine with almost certainty the exact seat of 
weakness, and to determine its character. There 
is, for instance, ‘‘inter-granular”’ weakness when 
the line of fracture follows the junctions of the 

ins (a term used in the paper, but to which 
Erctesor Arnold took exception), and sometimes 
the grains are divided by envelopes of substances, 
which separate out when the metal solidifies, or it is 
ent ra cooled. In such a case the line of fracture 
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almost invariably traverses through the foreign' 
matter between the grains. Professor Arnold, whose 
valuable work in this field is well known, found that 
occasionally the ins are enveloped with an 
easily fusible scoriaceous envelope, which the line 
of fracture follows. Sometimes the brittle en- 
velope is absent, but then the grains may not be 
perfectly cohesively united, and the line of frac- 
ture will naturally then follow the granular forma- 
tion. 

‘*Cleavage weakness” is a form in which the 
fracture is not between the grains, but through the 
mass or body of the grains. Mr. Stead, whose 
paper brought scientific reasoning to the aid of 
practice in so satisfying a manner, showed how 
the orientation of crystalline grains would affect 
the strength of metal, and that a coarse-grain 
structure might give more strength than one of 
fine grain, although this did not negative the con- 
tention that a fine-grain steel was preferable to one 
of coarse grain, other peg being equal. All this 
is very practical, and, as illustrated by Mr. Stead’s 
lucid explanations, not difficult to follow; but 
during the eight years that have elapsed since the 
paper was read a good deal has been learnt, and 
all workers have not Mr. Stead’s gift of clear ex- 
pression. 

The bearing of heat treatment on these pheno- 
mena has also been discussed by Mr. Stead. The 
heating of practically pure iron to between 600 
deg. and 700 deg. Cent. causes the fine grains to 
develop into grains of larger mass—that is to say, 
the iron becomes more coarsely crystalline, the 
axes of several contiguous grains at many different 
angles alter their _— until they become of the 
same angle in all grains. Time is an important 
element ; long heating at a dull red heat caused 
the development of large granules in practically 
carbonless iron, but the material might, or might 
not, be brittle, according to the direction of the 
lines of cleavage in the crystals, as will be under- 
stood from what has y been said. Still large 
crystals denote large cleavage planes, and a large 
number of smaller grains built up in the same way 
will be much stronger. Mr. Stead annealed tin- 
plate bars for 48 hours at 700 deg. Cent., and the 
crystalline structure developed caused them to break 
—s ; but on reheating them to 900 deg. Cent., 
and allowing them to cool naturally, they became 
exceedingly tough. The importance of this fact 
has been dwelt upon later, and it has led to some 
discussion, notably in connection with a paper 
contributed by Mr. Stead and Mr. A. W. Richards, 
and brought before the Barrow meeting of the Iron 
and Steel Institute in 1903. 

It would be manifestly impossible for us to trace 
the development of this branch of metallurgical 
science through its many ramifications, for we have 
not even space to even mention many of the im- 
portant features of the progress. There have been 
a host of earnest workers besides those we have 
mentioned in the field, both in this country and 
abroad. We may mention Osmond, Heyn, Wahl- 

, Tschernoff, Roberts-Austen, Harbord, Stans- 
field, Ridsdale, Carpenter, Ewing, McWilliam, 
Campbell, Saniter, and others, besides those 
manufacturers who have given valuable assistance 
of a practical nature, the President of the Iron 
and Steel Institute, Mr. R. A. Hadfield, occupy- 
ing a distinguished position in both classes. His 

r on ‘*The Effect of Liquid Air Tempera- 
ture,” although it could hardly come under the 
heading of ‘Heat Treatment,” in the popular 
acceptation of the term, is most suggestive, and 
may throw considerable light on the subject. 
The work of the micro-metallographers, so_bril- 
liantly inaugurated by Sorby, and continued with 
such success by Andrews and others, supplies in 
itself a whole literature of fascinating interest, and 
forms an essential part of the problem. It is to be 
observed also that the great feud—a milder express 
sion would hardly suffice—between the allotropists 
and carbonists seems t)» be dying out ; at 
any rate, the two schools ap to be finding 
common ground for argument. On the whole, it 
would seem that the time is ripe when the mass 
of information that has been collected should 
be cast in manageable form ; that the salient features 
should be crystallised, and what is redundant or 
questionable rejected. This could hardly be the 
task of one man, as all those whose conclusions are 
discussed, or whose experiments are involved, 
should have the opportunity of expressing their 
views, or defending their itions, if attacked. 


considering the importance of the subject, it would 
be well worthy of the attention of any engineering 
society having the time and means for carrying it out. 





THE BENEFIT SIDE OF TRADE 
UNIONISM. 

Tae benefit features characteristic of the lead- 
ing British trade unions have long afforded the 
text for much controversy. This, no doubt, has 
frequently been somewhat biassed, but there has 
nevertheless been much difference of opinion, even 
amongst trade unionists themselves, as to their 
advantages or the reverse. An interesting and 
useful synopsis of the history of these benefits, 
with some discussion of the way in which they 
affect the solvency of the different unions involved, 
is given by Dr. W. E. Weyl, Ph.D., in a recent 
issue of the Bulletin of the Bureau of Labour, pub- 
lished by the United States Department of Com- 
merce and Labour. It is sometimes said that the 
verdict of foreigners on the affairs of any country 
merely anticipates that of posterity. Experience, 
however, shows that this is very far from being 
true: in a large majority of problems, in which the 
national predilections of the critics prevent them 
from occupying that position of detachment which 
is pone to an impartial verdict on the question 
under dispute. In the present case, however, no 
such complication is involved, and one may safely 
accept Dr. Weyl’s essay as fairly embodying the 
pros and cons concerning this particular system of 
assurance. 

It appears that, to a large extent, the system 
originated in an attempt to evade the law which 
made militant trade unionism illegal, as being agree- 
ments in restraint of trade. The scope of the law, it 
should be noted, was by no means confined to asso- 
ciations of workmen, but included within its range 
also combinations of employers, or, indeed, any com- 
bination whatever tending to prevent absolute free- 
dom of trade. By making the ostensible object of the 
workmen’s association the provision of sick pay and 
funeral expenses, it was endeavoured to avoid the 
interference of the Courts, whilst the funds accu- 
mulated were at the same time available for mili- 
tant p when this was considered necessary. 
Such associations, it appears, are of very respect- 
able antiquity, the shoemakers of Newcastle being 
thus organised in 1719, and in subsequent years 
many similar organisations were effected in other 
trades. As stated, however, the funds collected 
for the ostensible object of assuring the workmen 
against ill-health, old age, and lack of employment, 
were available for the financing of strikes. This, 
as the law existed up till some thirty-five years 
ago, rendered the ae 2 association illegal, and con- 

uently the union had no remedy against a 
defaulting secretary, or other embezzler of its funds. 
This difficulty was removed by the legislation of 
1871 and 1876, which protected the funds of a 
union against dishonesty, without at the same time 
giving any member a legal right to insist on the 
specific performance of any of the promises made 
to him as an inducement to join. Until the Taff 
Vale decision it was also supposed that these Acts 
also conferred a privileged position on the union as 
regards responsibility for the acts of its paid ser- 
vants ; but in the case stated the Courts held that 
these Acts did not really repeal the common law 
of the land, by which any corporate body is liable 
in damages for the illegalities of the agents acting 
on its behalf. 

The fact that the unions are not legally bound 
to fulfil their promises to members, Dr. Wey] points 
out, makes it impossible to say that any particular 
union is insolvent, although it is true that no in- 
surance company would prepared to take over 
the assets of a union if, at the same time, they had 
to assume, as legally binding, its various under- 
takings in the way of sick-pay and superannuation. 
It has sometimes been claimed that the state- 
ments of the actuaries who, in 1867 and 1869, 
made a thorough investigation into the affairs of 
the Amalgamated Society of Engineers and the 
Amalgamated Society of Tenantens have been fal- 
sified by the actual course of events ; but this is 
by no means the case. One of these, Mr. Robert 
Tucker, actuary to the Pelican Insurance Company, 
expressly stated that even if the society maintained 
its o sageagen and increased its reserve during even 
so long a = as thirty years, this would not 
rove that his calculations were wrong, since the 
ociety started with but small liabilities, and for 





The programme suggested is a heavy one; but 





many years would continue to increase largely in 





numbers. He considered that 100 years’ experi- 
ence would be required to prove by. the actual 
event the fallacy of his calculations. 

The main danger arises in respect to the super- 
annuation fund. Some interesting figures in this 
respect are quoted by Dr. Weyl from the reports 
of the Amalgamated Society of Engineers. In 
1850 it was estimated that this charge could not 
amount to more than 1s. per member per annum, but 
in 1874 it already amounted to 4s. 5d. per member, 
and has steadily increased since. In 1851 it cost 
only 4 per cent. of the Society’s income, but in 
1884 it was no less than 20 per cent. In view of 
these figures it is by no means surprising that the 
unions are now very anxious to transfer this burden 
to the State, since, with the steady increase of this 
item, it will otherwise be necessary for the unions 
either to reduce the amount of this benefit, or 
make a large increase in the weekly levy. 

On other grounds, the transfer of this charge to the 
State would not be entirely welcome to either the 
unions or to employers of labour. The former would 
undoubtedly lose an important aid in the maintain- 
ing of discipline amongst their older members, which 
are invariably those having the least inclination to 
go out on strike. As matters stand, the large stake 
they have in the society acts as a strong deterrent 
to their leaving the union when their judgment 
differs from that of the more ardent majority. In 
fact, the great strike and lock-out of 1896 only 
caused a reduction of 9.1 per cent. in the total mem- 
bership of the Amalgamated Society of Engineers, 
a loss which was fully recovered by 1902. Where 
unions are of a more militant character and less of 
a benefit society, failure in a dispute of this magni- 
tude often involves the total break-up of the 
organisation, as was pretty much the case with the 
Knights of Labour, so unpleasantly prominent in 
the American industrial conflicts a few years ago. 

The retention of the older men in the union, 
which is rendered more easy by the establishment 
of these superannuation benefits, undoubtedly 
serves to counterbalance the militant spirit of many 
of the younger unmarried men, whose judgment is 
less evident than their enthusiasm. The transfer 
of the task of providing for its aged members from 
the trade to the State would therefore have some 
tendency to promote the outbreak of industrial 
disputes, in which the control which the executive 
now have, by the threat of dismissing a recalcitrant 
member, would presumably be replaced by more 
violent methods, a view which receives support 
from American experience. There the benefit fea- 
tures of trade unions have been much less promi- 
nent than in this country, whilst the violence exhi- 
bited towards free labourers has been very much 
greater. Evidence was recently given in the 
American law courts that one union had in its 
employ a set of roughs, hired to assault workmen 
who had replaced strikers, whilst certain of the 
American mining districts have acquired a hideous 
notoriety for dynamite outrages as an argument in 
labour disputes. 

Some writers have objected to the benefit arrange- 
ments of British unions on the very ground that 
they provide a means of coercing the minority, but 
it is much better that coercion should take this form 
than that it should take that of personal violence. 
There is some fear, therefore, that the probable 
proximate institution ofa system of State pensions 
may not be without a pernicious influence on the 
conduct of trade disputes, which even in the past 
has by no means been devoid of occasional exhibi- 
tions of inexcusable barbarity. 

Relieved from the responsibility of providing for 
the old age of their members, the financial position 
of the unions would be enormously strengthened. 
The sick benefit is a much less serivus matter. 
The percentage of income thus expended has re- 
mained fairly constant over a long period of years, 
and this form of insurance can probably be pro- 
vided by the unions, both more —— and more 
efficiently than in any other way. e facilities 
they possess for detecting cases of malingering 
can be equalled by no other organisation, nor do 
we think it possible for any system of sick insur- 
ance, by company or the State, to be conducted 
at so low a cost for the expenses of management 
and collection. In the case of the Amalgamated 
Society of Engineers it appears that about 2 to 
24 per cent. of the members are annually on sick 
donation, and this seems to represent well the 
average experience of other unions. The sick 
benefits will therefore probably be maintained, 
but the necessity for the accident benefits has un- 
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doubtedly been greatly reduced by the Workmen’s 
Compensation Act. It would appear likely, there- 
fore, that the benefit features of the trade unions 
are likely to diminish in the future. This will 
greatly strengthen their financial position ; and as 
the ‘sight of means to do ill deeds makes ill deeds 
done,” it is to be feared that the change may be 
accompanied by an increase in the number and 
bitterness of trade disputes. 








A MUNICIPAL NIAGARA POWER 
SCHEME. 

In the Falls of Niagara the province of Ontario 
shares with the State of New York a source of 
power which, to an industrial community, is the 
finest natural heritage in the world. Could it all 
be utilised, the river might be made to develop 
something like seven million horse-power within 
a length of 15 miles, more than half of this power 
being concentrated at the Falls themselves. At 
present the power developed is about 150,000 horse- 
power, which represents a diversion of about 5 per 
cent. of the water originally flowing over the crest ; 
but when all the works in progress are completed, 
their united output will amount to 650,000 horse- 
power, and they will utilise over 20 per cent. of 
the mean flow of the river. This power develop- 
ment is in the hands of five principal companies, 
owning between them eight’ power-houses, three of 
which, designed for an ultimate output of 437,750 
horse-power, are, or will be, on the Canadian side. 
There are several other schemes projected, and the 
promoters have in some cases gone so far as to 
obtain provisional water rights: a matter of some 
difficulty now, in view of the interests of the existing 
companies, and the alarm of the public lest the 
splendour of the Falls, or the beauty of the surround- 
ing scenery, should be injured by further develop- 
ments. 

A few years ago, certain municipalities of Ontario, 
noting the success which had attended such power- 
schemes as were then in operation at the Falls, 
decided, somewhat after the manner of similar bodies 
nearer home, that the generation of power would 
be a good enterprise for them to undertake. With 
this end in view, they obtained, in 1903, from the 
Ontario Legislature ‘‘ An Act to Provide for the 
Construction of Municipal Power Works and the 
Transmission, Distribution, and Supply of Elec- 
trical and other Power and Energy.” This Act 
authorised the municipalities to appoint a commis- 
sion to inquire into the feasibility and desirability 
of establishing such works, and directed that the 
commission, if appointed, should report fully on the 
financial aspects of such an uudertaking, and the 
proportion of the costs that should be borne by the 
respective authorities concerned. Under the provi- 
sions of the Act the municipalities of Toronto, 
London, Brantford, Stratford, Woodstock, Inger- 
soll and Guelph appointed a Commission of five 
gentlemen, one of whom—the technical member—- 
was Professor R. A. Fessenden, of Washington. 
The Commission instructed Messrs. Ross and Hol- 
gate, consulting engineers, of Montreal, to investi- 
gate the engineering aspects of the question, and 
their report is appended to the report of the Com- 
mission ; the two being now published for the infor- 
mation of the ratepayers. 

Of the municipalities we have mentioned, 
Toronto is by far the most important, having a 
population of 208,000, London coming next with 
38,000, and Brantford with 16,600. The other 
four have less than 35,000 inhabitants between 
them. Between Toronto and Niagara there is the 
width of the lake of Ontario, and the shortest land 
route for transmission lines is vid Hamilton—a town 
of 52,000 inhabitants, on the western extremity of 
the lake. This route is about 80 miles in length, 
with Hamilton somewhere about midway. London 
is, as the crow flies, 110 miles from Niagara and 
over 70 miles from Hamilton, where the trunk 
lines would naturally branch off. The other towns 
lie roughly either on the base or the circumference 
of a semicircle, the diameter of which is the line 
a Se and Hamilton. It will thus be 
seen that a scheme to supply seven towns, with an 
aggregate population of less than 300,000, and 
spread over an area of over 2000 square miles, 
the centre of gravity of which is 70 miles from 
Niagara, is the project under consideration. To 
anyone but an enthusiast, the prospect of commer- 
cial success so far does not appear inviting. Nor 
does the outlook improve on examination of the 
possible market for power in the district. Taking 





every possible source of demand in the seven muni- 
cipalities, the Commissioners only arrive at an 
estimated total of 55,325 horse-power, of which 
Toronto is expected to require 40,200 horse-power. 
This only leaves an average expected load of about 
2,500 horse-power for each of the other six towns 
interested. The estimate, moreover, is sanguine, 
for a canvass of Toronto, for example, shows that 
the total average power of all the apparatus in the 
town, including steam, gas, and oil engines, is only 
53,364 horse-power, so that an eventual displace- 
ment of 80 per cent. of the existing plant is counted 
upon. Of course, a reasonable growth of the power 
demand may be anticipated, but a canvass of the 

wer-users shows that the average load is not 
ikely to be appreciably over 65,000 horse power in 
two years’ time. 

It appears from the report that the Commissioners 
thought that a good deal of persuasion might be 
necessary to convince the public that such an 
extensive undertaking would be warranted by the 
demand, so they recommend that all other munici- 
palities on, or near, the transmission route be 
invited to share in the undertaking. Should these 
refuse to co-operate, however, it is advised that the 
seven municipalities of Toronto, London, Brantford, 
Guelph, Stratford, Woodstock and Ingersoll carry 
out a power scheme for themselves with all possible 
expedition. For these townships estimates have 
been made for two alternative schemes, one in- 
volving a ye capacity of 30,000 horse-power, or 
sufficient for approximately one-half the present 
net requirements of the communities, and the other 
for 60,090 horse-power, or the total present re- 
quirements. The total capital costs of these two 
schemes, including generating, transmission, and 
distribution plant, as well as providing for interest 
and sinking fund charges for the construction 
period, are given as 6,684,629 dols. (1,392,5001.), 
and 9,354,611 dols. (1,948,800I.) respectively. This 
is equivalent to about 46/1. per horse-power in one 
case, and 321. 5s. inthe other.. The expected result 
of the smaller scheme is the delivery of a unit to 
the consumer for incandescent lighting at a price 
varying from 3.2d. at Toronto to 6.6d. at Ingersoll. 
For a 24-hour service of power, the cost is put at 
from 4.611. per horse-power year at Toronto to 
11.141, at London. As, excepting possibly an 
occasional chemical works, no factory has anything 
at all approaching a 24-hour load, these figures 
convey very little idea as to what a manufacturer 
would have to pay in his daily business. 

The Commissioners recommend that if the seven 
municipalities get no support from other towns, 
they should at once proceed with the 60,000-horse- 

wer scheme. This is estimated to give the 

oronto householder a unit for lighting pu at 
the price of 3.2d., while at Ingersoll Ped would 
be charged. If, however, co-operation can be 
secured, it is advised to put down machinery of 
100,000 horse-power capacity at Niagara, which, 
with the extra transmission system and plant, as 
far as the outgoing terminals of the necessary sub- 
stations, would involve a capital cost of 11,909,100 
dols. (2,481,000/.). The extra municipalities which 
it is hoped to attract are :—Hamilton, 52,634; St. 
Thomas, 11,485; Paris, 3229; Dundas, 3173; 
Mitchell, 2000; St. Mary’s, 3384; Berlin, 7425; 
Waterloo, 3537; Preston, 2308; Hespeler, 2247 ; 
and Galt, 7866—eleven in all, with an aggregate 
population of 99,288. These eleven are all that 
there are within reach of the undertaking, and that 
have at the same time a population of not less than 
2000. Hamilton, Dundas, and Paris are situated 
on the main transmission routes proposed, and so 
to serve them would not make much difference in 
the cost of transmission lines and wayleaves ; but 
the advantage of including several of the other 
towns, even if they wish inclusion, is doubtful. 
Mitchell, for example, with a population of only 
2000, requires a 12-mile transmission line all to 
itself, and there are other cases of a similar nature. 
Further, the probable power demand of the addi- 
tional municipalities is not known with any sort of 
accuracy. Estimating it by analogy with the other 
cities, the Commissioners arrive at a total of 
25,800 horse-power. This figure compares with the 
estimate of 55,325 horse-power for the original 
seven towns, and, like it, assumes that practically 
every power-user in the towns is going to scrap his 
existing generating plant, and become a customer 
of the Niagara scheme. 

From the engineering point of view the report is 
disappointing, though perhaps one could hardly 
expect any notable advance on existing Niagara 





practice to be foreshadowed. Moreover, even 
should the 100,000-horse-power scheme be mate- 
rialised, the power-house will be of less than half 
the size of that being put down by the Ontario 
Power Company. The site recommended for the 
power-house is almost immediately above the crest 
of the Falls ; but as it is very close to an existing 
power-house belonging to the Niagara Falls Park 
and River Railway Company, the latter body fear 
a serious interference with their water rights, and 
apparently will oppose the development of the site 
by every means in their power. The Park Commis- 
sioners have also intimated that they are indis- 

ed, for scenic reasons, to allow a power-house to 

built on the spot in question ; but it is stated in 
the report that this difficulty might be overcome. 
The objections of the railway company are appa- 
rently to be ignored. 

If the site can be obtained, the advantage of a 
very short tail-race for the water will be gained ; 
but should permission to develop the spot be re- 
fused, three other sites are mentioned as practi- 
cable. These are a good way further up the river, 
and involve tail-race tunnels to the Falls of 6220 ft., 
5450 ft., and 4300 ft. respectively, as against only 
400 ft. for the site first mentioned. The number 
of generating units to be installed is, of course, de- 
pendent on which of the schemes is adopted. For 
the largest scheme 10 generating units are pro- 
posed, with a maximum output of 125,000 horse- 
power. These machines would generate three-phase 
current at 12,000 volts and 25 periods, the current 
being stepped up to 60,000 volts for the transmis- 
sion lines. The seven interested municipalities 
would be served at this voltage, and a line at the 
same pressure would run from London to St. 
Thomas, but the rest of the transmission system 
would be at 10,000 volts. The 60,000-volt lines 
would be carried on steel towers, each tower carry- 
ing two three-phase circuits. Altogether, eight 
three-phase circuits would connect the power-house 
with Hamilton, four of these continuing to Toronto. 
This town would be served from three sub-stations, 
each connected to the main station by four cables 
working at 10,500 volts. 

Which, if any, of the schemes outlined in the 
report will be carried out, it is impossible to say. 
Before any commencement can be made, the 
enterprise proposed must be submitted to the vote 
of the electors, and the decision will remain with 
them. The Commissioners state that ‘‘the one 
fundamental condition of success is that the con- 
structing and operating commission shall be com- 
posed of highly capable business men, whose 
supreme and constant aim shall be that of realising 
the highest degree of efficiency in the various 
services.” Even under these conditions, however, 
there is doubt of success. The most capable and 
conscientious men in the world cannot make any 
scheme successful independent of its merits. 
Besides, the general experience of municipal trading 
shows it to be the happy hunting-ground of the 
fluent speaker and astute politician, rather than the 
unselfish charge of the earnest man of business. 





THE TESTS OF THE ELECTRIC RAIL- 
WAY COMMISSION OF THE LOUISI- 
ANA PURCHASE EXPOSITION OF 
1904, 

In our issues of March 16 and 30 we surveyed the 

results of the locomotive trials at the St. Louis 

Exhibition. We now propose to deal with a report 

of equal interest in its own special sphere with 

that issued by the Locomotive Committee—namely, 
that of the Electric-Railway Test Commission. 

At many of the modern exhibitions the electric- 
railway exhibit has been placed under the general 
railway or transport section. At the St. Louis 
Exhibition this branch of the science was given a 
section to itself, much, it would seem, to the satis- 
faction of electrical engineers, who have been chafing 
under the prominence and predominance given to 
steam traction at all the large exhibitions of modern 
times. 

Owing to the large amount of electrical apparatus 
and machinery assembled at the Exhibition, the 
opportunity was adjudged a fitting one for research 
which, it was eel, would add materially to the 
knowledge of what in the report is termed the 
‘* art,” though in English parlance we would rather 
have it styled ‘‘the science” of electrical engi- 
neering. The Exhibition authorities therefore 
elected a commission of five members to take 
charge of this work. Engineering committees, to 
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consider subjects for investigation, and an advisory 
committee were appointed. Finally, with staffs 
and assistants largely drawn from the ranks of 
the students at some of the universities, the trials 
were carried out by the Executive Committee. 
At the commencement the Commission soon found 
that the ground mapped out by the engineering 
committees was excessive, and the enormously long 
programme they recommended was curtailed to a 
a considerable degree. 

he conditions, be it noted, under which the 
Commission performed its task were none too 
favourable. Although the Exposition authorities 
gave facilities for the carrying out of the tests, 
they assisted it with no financial support. Other 
bodies and individuals co-operated in the work ; 
but the task of the Commission was hampered to 
some extent both by want of sufficient financial 
backing and by lack of time. In spite of these 
hindrances the Commission have been able to 
collect, and put before the engineering world, a 
mass of interesting data, much of it of value in a 
field larger than that occupied by electrical science 
proper. 

With regard to the constantly raised plea of want 
of time, it would seem that it is seldom possible to 
carry out long and thorough series of trials at such 
exhibitions as these. When it is remembered that 
committees of investigation appointed by our lead- 
ing learned societies often continue their work 
during a period extending over many years, it is 
not surprising to find that the few exhibition 
months prove insufficient for thoroughly thrashing 
out many of the knotty problems on which engineers 
desire more detailed information. It is evident 
that unless the whole matter is arranged well before- 
hand, much valuable time may be spent in arranging 
the programme or devising means for carrying out 
the tests. In this case the first step in the work 
was taken in November, 1903, and the committees 
were at work, and all was ready, at least so far as 
the programme was concerned, by the time the 
Exhibition opened. The apparatus, or much of it, 
could only be arranged and decided upon when 
everything in the Exhibition was in place. During 
the trials delays in obtaining materials were some- 
times unavoidable, or else unsatisfactory makeshifts 
were substituted, which circumstances at times re- 
duced the contrasts which it was desired to emphasise 
in the series of trials. The Commission were fortunate 
enough to secure the hearty co-operation of various 
electrical railway undertakings, and two of these in 
particular gave such facilities for the work that the 
investigations were of a much more thorough nature 
than would have been ible had the work been 
strictly confined to the Exhibition. These facilities 
enabled the Commission to prolong the trials for 
some months after the Exhibition was closed. 
Circumstances of different kinds precluded the 
adoption of any definite system or order in which to 
conduct the tests. They were, in fact, taken as 
opportunity allowed, being put in order in the 
report. The order in which they were conducted 
in no way influenced the work, as the trials were 
sufficiently distinct one from another. 

The trials were concerned more especially with 
the behaviour of electrical apparatus and machi- 
nery under service conditions. As supplementary 
to the aj Ragu of stand and laboratory tests 
that have been made of electrical railway apparatus, 
the Committee considered that service tests would 
add considerably to the knowledge already avail- 
able concerning the performance of certain machi- 
nery and plant. 

The tests included work on single truck, on 
double truck, and on interurban cars, investiga- 
tions relating to service acceleration and braking 
performances being carried out. Further, com- 

rative trials were made in connection with the 

ifferent methods of braking by the motor com- 
pressor type and the air-storage systems, in con- 
nection with which latter method the testing of a 
compressor sub-station was mvolved. Tests were 
made of the performance of an industrial storage- 
battery locomotive, and, recognising the rapid 
strides made with alternating-current motors in 
railway work, it was ag advisable to conduct 
a series of tests on the alternating-current losses 
both in rails and other steel sections, and also in 
complete track equipment of rails and trolley wire 
in situ. A further and most interesting series of 
tests on train and air resistances were carried out, 
the results being of interest to the whole railway 


In the first three series mentioned above, the 
cars chosen as typical of American rolling-stock for 
this kind of work were : (1) a single-truck city car 
exhibited by the St. Louis Car Company ; (2) a 
double-truck city car of the United Railways of 
St. Louis ; and (3)a standard interurban car belong- 
ing to the Indiana Union Traction Company. 

We give the following particulars of this stock :— 


Single-Truck Double-Truck | Interurban 
Car. Car. Oar. 





Length over bumpers, 32 ft. 11 in. 44 ft. 8in. | 53 ft. 54 in. 


Bogie or truck wheel- 
base .. we oe 7 ft. 4 ft. 6in. 6 ft. 
Diameter of wheels .. 33 in. 33 in. | 87} in. 
Weight of car .. 24,665 Ib. 40,000 Ib. 74,530 Ib. 
Number of motors .. 2 4 4 
Type of motors No. 56 No. 54 No. 85 
Westing- General Elec- Westing- 
house tric Company house 
Horse-power rating of 
each motor .. aol 55° 25 75 
Seating capacity of car 32 48 48 
A 120 150 


Capacity crowded 60 | | 

As implied above, the cars were examined under 
conditions resembling as nearly as possible those of 
actual service, in some cases the trials being made 
when the cars were taking their ordinary turn in 
a regular schedule. The single-truck car tests 
were conducted on a special length of experimental 
track in the Exhibition grounds. This track was 
made up of two parallel sections of fully-equipped 
road 2000 ft. and 1400 ft. in length respectively, 

rovided with all necessary terminal facilities. 

he double-truck car tests were carried out on a 
street track in St. Louis, and under ordinary ser- 
vice conditions. The interurban car tests were 
conducted on a 55}-mile length of track placed at the 
disposal of the Commission by the Indiana Union 
Traction Company, who also lent the car and 
provided other assistance in the carrying out ot 
the tests. 

The conditions of service were approximately those 
of American traffic, and in order that our readers 
may gather what these conditions involve, we give 
the following particulars : — In the city work of street- 
car service the number of stops per mile is about 
6.7, and a schedule speed is given of 10.5 miles 
per hour. In the heavier car trials, however, the 
stops actually made in service only numbered about 
five per mile, with a schedule speed of about 9.5 
miles per hour. The interurban service dealt with 
is that of a system having a length of track of 
some 262 miles, 51 miles of which are city lines, 
the remaining 211 forming the lines of connection 
between the various cities. This service shows an 
average number of stops per mile of 1.01 in the 
cities, and of 0.18 between the cities, with speeds 
in the cities of 12.25, and between the cities of from 
34 to 38.5 miles per hour. None of the cars, as is 
usual in that country, carry outside passengers, 
but, on the other hand, it must be remembered 
that their capacity is taxed to the utmost at busy 
times, some of the loads reaching to even 150 pas- 
sengers. Numerous tests were made in each case, 
and often a large number of runs were made to 
each test. 

In the single-truck car trials service conditions 
were realised by (1) loading the car with material 
to represent an estimated average load of 25 
passengers ; and (2) by representing city traffic 
conditions of 6.7 stops to the mile, or a distance 
between stops of 790 ft. Anaverage speed of 14.3 
miles per hour was obtained, while an average 
maximum of 20.7 miles was reached. The average 
kilowatt-hours per car-mile was found to be 2.31, 
while the average watt-hours per ton-mile came out 
at 162. The average temperature rise of the motors 
above 25 deg. Cent. was found to be 34.34 deg. 
In connection with the temperature measurements 
it should be noted that in some of the tests the 
ordinary hand brake was employed in stopping the 
car, while in others the Westinghouse traction 
magnetic brake fitted to the car was used. In this 
latter form of brake the motors are temporarily 
used as generators for a current supplied to an 
electro-magnet combined with the track-shoes. 
The current produced for braking purposes 
averaged in these tests a little less than 53 amperes, 
and the time of application of the brake during 
which this current flowed was 11 seconds. This 
supplementary duty imposed upon the motors 
resulted in their natural cooling during braking 
periods being interfered with, and the temperature 
rise in the tests in which the magnetic brake was 
used, was found to be, on the whole, higher. 


carried out on a portion of the city system on which 
fairly regular conditions might be looked for. The 
portion selected was the Park Avenue line, having 
a total length of 5} miles and extending from 
Third-street to Tower Grove Park. In these tests 
the weather conditions varied somewhat. Two 
systems of braking were also used in these trials— 
namely, the independent motor-compressor brake 
and the air-storage system brake. As the tests 
were made during actual working trips, it was un- 
necessary to make provision for the passenger loads 
or for an artificial running schedule. The average 
number of passengers was thirty-three for the runs 
made, and the stops varied between 4.1 and 5.9 
per mile. Ten or more runs were taken, and 
averaged under each set of conditions ; but owing 
to the different weather and other conditions pre- 
vailing at the time, these tests were not averaged 
as were those relating to the single-truck car. 

The average speeds in the double-truck car 
attained from 10.01 to 10.47 miles per hour. With 
average powers up to 26,052 watts per round trip, 
the average kilowatt-hours per car-mile varied in 
these tests from 2.70 to 2.77, while the watt-hours 
per ton-mile in these cases were 120 and 123 respec- 
tively. The temperature rise of the motors varied 
too much for any conclusions to be arrived at in 
this matter. 

As already stated, the trials of the interurban 
car were made on a division of the Indiana Union 
Traction Company’s system, that between Indiana- 
polis and Muncie being selected as the most suit- 
able. Some of these runs were interrupted by 
hot boxes, and delays caused thereby. A trailer 
was attached on one day, this car having a weight 
of 39,000 lb. The cars were loaded with bags of 
sand placed under the seats, to an estimated 
average load of thirty passengers for the car and 
forty passengers for the trailer. The trials afford 
a good opportunity of comparing the work of a 
single car with that of a car with trailer attached. 
For instance, the current (average) for the single 
car run was 213.5 amperes, while when hauling the 
trailer the current rose to 265 amperes. The 
average speeds for the series of tests varied between 
26.8 and 30.4 miles per hour, the lower figure being 
that attained when the trailer was attached. With 
this added load it was found impossible to exceed 
this speed. The average speed in cities was approxi- 
mately the same for all tests; but the average 
speed between cities varied from 38.5 miles per 
hour in the best test to 33.8 miles per hour in 
the trailer test. The kilowatt-hours per car-mile 
average 3.33 for the tests of car alone, and come 
out at 4.58 for the tests of car and trailer—an 
increase of, roughly, 40 per cent. The watt-hours 
per ton-mile average 83.9 for the single car, and 
for the car and trailer, 73.8. The figure 83.9 is 
if anything, slightly high, due ‘to the trouble caused 
by the heating of the journals during the tests. 

If discussed from the point of view of watt-hours 
per equivalent through passenger, some interesting 
facts are disclosed, amongst them being that the 
watt-hours per equivalent through passenger in the 
single-car trials amounted to 12,250, while in the 
tests with trailer this is reduced to 7400, the diffe- 
rence being due to the extra passenger load carried 
by the trailer. These.tests enable useful and inte- 
resting comparisons to be made of the relative 
performance of the cars in use in city and inter- 
urban services. : 

In the acceleration tests on the single-truck car 
employing the ordinary hand-control, the average 
accelerations varied from 1.95 ft. per second per 
second in the test in which the controller was 
turned through series to full parallel position in a 
distance of 40 ft., to 1.39 ft. per second per second 
when the operation was completed in a length of 
200 ft. The curves plotted show a maximum 
acceleration at the start of up to 3.66 ft. per second 
per second. This maximum acceleration was main- 
tained for a short s of time in all the tests, the 
time, compared with the total time needed for the 
operation of bringing the car up to a speed of 20 
miles per hour, being greater in the rapid accelera- 
tions test than in the slower. For instance, in 
one set, in which the operation was completed in 
14.5 seconds, the maximum acceleration was main- 
tained for approximately three seconds ; but in a 
subsequent trial, in which the controller was turned 
to full parallel position in 21.09 seconds, the maxi- 
mum acceleration of 3.38 ft. per second per second 
was maintained for only one second. hile it was 
observed from the curves drawn that the maximum 








community, irrespective of the method of traction 
employed or favoured. 


The tests on the heavy double-truck city car were 


accelerations were nearly uniform for all tests, it 
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was found that the average accelerations decreased 
in value with the slower accelerations. The maxi- 
mum power curves for full parallel position of the 
pars show a maximum for the most rapid 
acceleration, falling off very rapidly to a minimum 
at the slower tests. The maximum power for the 
series position follows the same general trend, though 
in a less marked degree. The maximum current 
curves with decreasing acceleration, follow the same 
general fall, the decrease in maximum current for 
full parallel position being much more marked than 
that in the case of the series positions. In all cases 
a large drop in electromotive force was noted at 
the start, and also a second drop on changing from 
the series to the parallel positions on the con- 
troller. 

In the acceleration tests of the interurban car 
electro-pneumatic control was used, actuated by 
means of a master controller. In these tests a 
maximum acceleration of only 2.2 ft. per second 
per second was attained at the start, owing to the 
automatic action of the limit switch of the con- 
troller. These tests showed that the power ab- 
sorbed in operating the controller is entirely negli- 
gible, being only 0.37 per cent. of the total energy 
consumed by the car. On the other hand, it was 
discovered that no less than 70 per cent. of the 
energy taken by the control system was lost in 
leakage from the motor-compressor used in the 
system. 

In order to obtain complete data pertaining to 
the behaviour of cars under braking operations, 
two systems were investigated—viz., the air-stor- 
age system and the motor-compressor system. 
This investigation involved trials of one of the 
compressor stations in the city of St. Louis, which 
supply air to the cars braked on the air-storage 
system, The two tests of the selected station are 
complete, and they extended over periods of time 
long enough to ensure the inclusion of all possible 
conditions of load, &c. Apart from their connec- 
tion with the braking tests, they are of interest 
from the point of view of the efficiency of such a 
station. It may be mentioned that the two tests 
were made, one with the ordinarily installed system 
of cooling water circulation, in which the water 
circulates by gravitation, the return water being 
pumped into the tank by means of an air-lift, and 
the other with direct circulation from the water 
company’s mains. Although the latter test was of 
shorter duration than the former, the two may be 
compared by extracting from the longer the figures 
relating to the portion of the day during which the 
second test was taken. In this way we find that 
during a run of 2.35 hours the number of British 
thermal units absorbed by the cooling water on the 
gravitation system was 43,200, and in the case 
in which main water was used, this number reached 
69,052 British thermal units. The amount of 
water, however, was 2.4 times as great in the latter 
case as in the former, and the actual results are 
24.6 British thermal units per pound of cooling 
water in the first test, and 16.7 in the case of the 
water taken from the mains. Air was supplied 
to cars as they came in, and the compressor was 
kept at work during 41 per cent. of the time, 
but during the period of any load the running 
time of the compressor rose to 67 per cent. of the 
load period. Of the amount of air compressed, 
over 95 per cent. was found to reach the cars. 
While we cannot enter into detailed discussion 
of these tests, we mention some of the interest- 
ing conclusions arrived at. The saving attending 
the use of main water, due to its low temperature, 
amounted to 4.7 watt-hours per pound of air com- 
pressed, the figures being 51.6 and 47.9 for similar 
periods in the two trials. It is pointed out that 
the saving would be more marked in summer than 
in winter ; but owing to the price of water it does 
not follow that circulation direct from the water 
company’s mains would be the more economical. 
An energy consumption of 69.2 watt-hours per 
pound of free air compressed to 280 lb. pressure 
was measured for the 24-hour test. kage 
figures show that the leakage of the iy oa station 
system was greater at periods of heavy load than at 
the lighter periods. 

The figures obtained in these station tests were 
utilised in working up the results of braking tests 
on the city car. The same car was used through- 
out, the two systems of air-storage and motor-com- 
pressor being fitted-to it in turn. The storage 
system involved the use of ordinary storage tanks 
for the air-brake. In the compressor system a 


500-volt four - pole series-wound motor, rated at 





2.2 horse-power, is connected by means of — 
tooth reduction-gearing to a pair of 5-in. by 2}-in. 
cylinders, mounted side by side, with cranks 180 
degrees apart. At 195 revolutions per minute this 
motor-compressor delivered 11 cubic feet of air 
when working against a pressure of 90 Ib? per 
square inch. The air for the brake in both systems 
is drawn from a low-pressure reservoir, having a 
gauge pressure of about 46 lb. per square inch. 
Reduced to this pressure it was found that the con- 
sumption of energy in the case of the storage 
system was 5.49 watt-hours per cubic foot of free 
air compressed. Measurements showed a difference 
of 37.5 per cent. in favour of the motor-compressor 
system, the consumption in this case being 3.99 
watt-hours per pound of free air compressed. This 
is due to the fact that the work absorbed in com- 
pressing the air at the station is not reclaimed. It 
is, in fact, carried off in heat, and also to the fact 
that the air-pressure is reduced by expansion with- 
out useful work being performed. In considering 
the results when pee Ba to energy consumption 
used in braking, per car-mile, or per ton-mile, a 
still more marked superiority is proved for the com- 
pressor as against the storage system. In the 
storage system 1 horse-power of electrical energy 
will deliver 0.155 lb. of air while this amount of 
energy in the compressor system delivers 0.228 Ib. 
Finally, the ratio of electrical energy used in brakes 
to that used by the car-motors is 1.72 per cent, 
in the one system and 0.99 per cent. for the other 
—a difference of 74 per cent. in favour of the 
independent motor-compressor system. On the 
other hand, lest it should be imagined that these 
figures alone are sufficient proof of the superiority 
of the motor-compressor system, we would point 
out that the cost of an immense number of small 
motors and compressors, and the expense of their 
maintenance, may more than offset the advantages 
of that system. 

Braking tests were made on interurban and city 
cars in order to investigate questions of braking 
force and deceleration. In the interurban car tests 
in no case was the braking force found to approach 
the theoretical figure—25 per cent. of the weight 
of the car—required to skid the wheels. In the 
highest instance the force attained was less than 
half this limit. The average deceleration per 
1000 lb. pressure applied by the brake-shoes was 
worked out, and figures varying between 0.0899 ft. 
per second per second for low air-brake pressures, 
and 0.069 ft. per second per second for higher 
pressures were obtained. e form taken by the 
deceleration curves was similar for all tests. At 
the moment of application a very prompt rise in 
deceleration is noted. At one ovum after applica- 
tion a constant rate of deceleration is reached, which 
lasts for the greater portion of the braking period, 
the curve finally terminating in another extremely 
rapid rise just before the car is brought to a stand- 
still. The figures for the period of uniform decele- 
ration range between about 2.024 ft. and 4.092 ft. 
per second per second for pressures of 40 lb. and 
20 lb. per square inch respectively. 

The city car was tested with the object of 
investigating the action of the magnetic brake 
mentioned above. In this brake the braking 
force decreases with the speed. Instead of the 
form of deceleration curve obtained in the air- 
brake tests, in which a rapid rise occurs due 
to the increase of friction tween the wheel 
and the brake-shoes at the lower speeds, the 
curves for the magnetic brake take a more 
regular shape. The deceleration is found to in- 
crease fairly rapidly on application of the brakes, 
but not so abruptly as in the case of the air- 
brakes. Further, the rate increases more slowly 
and regularly, reaching a maximum at the stop 
without any sudden rise during the last two or 
three seconds of the operation. 

The working of this brake, which is really a 
simple electromagnet, is influenced by the satura- 
tion of the iron. The working of series motors 
temporarily used as generators depends on the 
residual magnetism of the field, and as this is 
destroyed by shock, a brake of this type acts most 
readily if applied directly after the current for the 
motors has been switched off. If a time lapse 
intervenes, the car drifting the while, the mag- 
netism is reduced, and time is needed for the motor 
acting as generator to build up electromotive force. 
The speed in all these tests fell off slowly at the 
start, until a decrease of speed of uniform rate was 
reached and maintained to the finish. ‘Current and 
electromutive force curves siowa prompt response | 








in cases in which the brake was applied as soon as 
power current was cut off, ab a much slower 
action where drifting was allowed to intervene 
between the operations. The current and electro- 
motive force curves rise, in the first case, almost 
immediately to a maximum, and they fall off gradu- 
ally till the car is brought. to rest; in the latter 
case the form of curve is similar, but the rise is 
less rapid. When drifting has been allowed or 
employed, good braking results may be obtained 
by turning on the current to the motors for a 
moment before applying the brakes, an action 
which restores to the field the residual magnetism 
lost during drifting. Ina second article we hope 
to survey a few of the remaining researches under- 
taken by the Commission, 








NOTES. 
Water-Powrer in Norway. 


Tue Norwegian Government has decided to intro- 
duce a Bill regulating the exploitation of waterfalls 
in Norway. It is proposed to make installations of 
not less than 3000 horse-power, subject to royal 
‘consent first being given. In Norway, as in Sweden, 
water-power is attracting more and more attention, 
and there is some discontent in the former country 
at the fact of several waterfalls having been lately 
sold to persons from the latter country. It is 
stated that the aggregate of Norway’s water-power 
may be estimated at some 1,250,000 horse-power, 
and of this total no less than 550,000 horse-power 
have already, it is asserted, been sold privately, or 
otherwise, to foreign capitalists and syndicates. 
The question has become a burning one, more 
especially as some local authorities have been sen- 
tenced to pay the Government a considerable sum 
for work in connection with the regulation of 
certain waterfalls ; and, in order to raise this sum, 
the said authorities are now endeavouring to dis- 
pose of a couple of waterfalls on the waterway in 
question. Opposite views, however, are also held, 
and many maintain that it is absolutely impossible 
for Norway herself to raise the necessary very 
large capital alone for the exploitation of the 
550,000 horse-power said to have passed on to 
foreign hands; the requisite capital is estimated 
at over 500,000,000 kr. (about 1000 kr. (55l.) per 
horse-power). The supporters of the Government 
pro urge the necessity of keeping the control 
of the waterfalls, as the State railways are contem- 
plating the introduction of electric traction. Much 
dissatisfaction is felt in Northern Norway at placing 
obstacles in the way of foreign capital and Sectlek 
enterprise, thanks to which much poor Norwegian 
labour has already begun to find well-paid employ- 
ment. 

Financrat Rerorms In Korea. 


One of the most marked results of the Japanese 
influence in Korea is the beginning of the reorgani- 
sation of the finances of the country. With the 
gradual improvement of the relations between Japan 
and Korea, and the growing intimacy between 
them as regards their communications and com- 
merce, the reform of the economic and financial 

ition in Korea has come to have a direct 
influence upon the trade of the two countries. 
In former times but few attempts were made 
to remedy the financial confusion, and extortion 
added to extortions drained the country of its 
products and impoverished the people, until the 
nation finally arrived at its present condition of 
impotence. The real reason of this was, it is hardly 
necessary to say, the lack of true patriotism among 
the people, from the highest to the lowest, among 
civil as well as among the official classes. Without, 
however, going into the social aspect of the question, 
the main reasons for the inefficiency of the financial 
administration were as follow :—(a) The absence of 
distinction between the Court and the Government ; 
(b) the confusion existing with regard to the cur- 
rency ; (c) indiscriminate expenditure and lack of 
organisation in the collection of the revenue. Ar- 
rangements are now being made for the reorganisa- 
tion of the currency. In 1901 an Imperial edict 
placed it on a gold basis, and its coinage on the same 
standard as that of Japan, but this remained for 
some time a dead letter, and in January, 1905, an- 
other edict was promulgated putting the measure into 
operation, and some progress has been made. The 
Korean administrative system, though it appears 
at a glance more or less er in its organisation 
and in the manner of conducting its affairs, is so 
only to external appearance; if one examines it 
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from the inside, it seems needlessly complicated, 
and to necessitate a number of superfluous officials 
by no means in harmony with the impoverished 
condition of the country. In attempting the 
reform of the finances, therefore, one of the most 
necessary steps is the reform of the administration 
and the readjustment of the official system. A i" 
number of offices have been abolished, and the 
salaries of those which remain have been defined. 
In former days the Korean Government presented 
no budget; of late years, however, an annual 
budget has been compiled, and an account of the 
annual revenue and expenditure published. It was, 
however, in great , @ mere form, and had little 
or no connection with the actual estimates ; and even 
as it was, it did not appear for four or five months 
after the beginning of the year. It was decided that 
the budget for the present year should be revised 
and published before the beginning of the year, but 
the departmental returns were not presented to the 
Department of Finance until three weeks before 
the end of the year, and the amounts demanded 
were far in excess of the requirements, and in no 
case reliable. The returns were submitted to rigid 
investigation, with the result that they were greatly 
reduced; and the Budget was published by De- 
cember 26. The estimates (reduced to Japanese 
gold yen) showed a revenue of 14,105,564 yen, and 
an expenditure of 17,322,707 yen, being a deficit 
of 3,217,133 yen, so that it is evident there are 
some difticult financial problems to be solved. 








Coat In SwepEen.—The Swedish coal-mines have for 
the year 1904 yielded an aggregate of 321,000 tons, which 
is valued at about 2,500,000 kr. The output during the 
last five years shows a steady increase. — 





New Form or Reinrorcep Concrete Piie.—Accord- 
ing to the New York Engineering News, a new method of 
making reinforced concrete piles has recently been in- 
troduced by Mr. A. C. Chenoweth, 16, Court-street, 
Brooklyn, N.Y. The method of construction does away 
entirely with the moulds usually employed in making con- 
crete piles, the new piles being free: 2 by a rolling process 
round a horizontal core or mandrel. The centre, or core 
of the pile, is a steel pipe, round which is coiled a sheet of 
penne Oo metal or wire rag: This netting, before 
the winding commences, is laid flat on a long table, and 
the steel = ty which form the longitudinal reinforcement, 
are laid upon it, and are fixed by means of wires. When 
the rolling commences the rods are wound up with the 
netting, and take up their required positions in the pile. 
Before the winding commences the expanded metal or 
the netting is covered with a layer of concrete, one edge 
of the netting peng Save to the table and the other edge 
to the mandrel. hen the mandrel is rotated, the net- 
ting, the bars, and the concrete are wound up into a ~ 
cylinder.: The table to which the netting is attach 
along one edge moves with the netting when the winding 
commences, and accommodates iteelf thereto. In order 
to bind the roll together, wires are wound round it at close 
intervals and tied. The wire before winding is carried on 
spools arranged beneath the moving table. Piles 61 ft. 
long have been made Mong process, and the inventor 
claims that he can roll them up to 100 ft. in length with- 
out difficulty. The cost of a pile61 ft. long and 13 in. in 
diameter is about 60 dols., and they are reinforced suffi- 
ciently to carry their own weight. 

Tenpers Invirep.—The Board of Trade announces 
that tenders will be received up to August 23 by the 
Netherlands Colonial Office, at The Hague, for the supply 
and delivery of about 500 tons of mild steel supporting 
springs; metal superstructure, with appurtenances for 
two bridges for ordinary traffic. Specifications may be 
obtained from Mr. N. Nijhoff, The e, and a copy of 
the specifications for the mild steel and the springs may 
be seen at the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall-street, E.C. They also 
state that tenders are invited by the Government In- 
apector of Roads and Bridges of Norway, for about 
42 tons of iron framework bridges, and the erectiun of the 
same. Tenders, in sealed envelopes, marked ‘* Anbud 
paa Jernfagwaerksbroer,” will be received at Veidirek- 
torens Kontor, Akers Gade, 421v., Kristiania, up to noon 
on September 1. It may be noted in this connection that 
in addition to the usual Customs duties, a preference of 
from 10 to 15 per cent. is given to Norwegian manufac- 
turers. In all cases of Norwegian Government contracts 
it is obligatory that a resident agent should act for 
tenderers not residing in Norway, and be responsible to 
the Government, but it is not necessary for the agent to be 
a Norwegian firm.—We are also informed by the of 
Trade that the Belgian Government calls for tenders for 
work connected with the improvement of the canal from 
Ghent to Bruges, in the neighbourhood of the Loven- 
degem and Meerendré Brid at an estimated cost of 
15,5012. Tenders must be delivered at the Hétel des Ponts 
et Chaussées, 22, Rue E des Champs, Ghent, before 
August 31. Specification (No. 105, of 1906) and plans 
may be obtained from the Bureau Central des Renseigne- 
ments, Rue des Augustins, No. 17, Brussels, at a cost of 
0.50 franc for the former and 12.30 francs for the latter. 
A copy of the specification may be seen at the offices of 
the Commercial Intelligence Branch of the Board of 


Trade, 73, Basinghall-street, London, E.C. 


THE LATE MR. HENRY HARTLEY WEST. 


WE regret to have to record the death, after six 
weeks’ illness, of Mr. Henry Hartley West, which 
occurred on the 13th inst., at 39, Hamilton-square, 
Birkenhead. Mr. West was elected a member of the 
Institution of Mechanical Engineers in 1876, and 
a Member of Council of that Institution in 1902.. He 
was alsoa member of the Institution of Civil Engineers 
since November, 1885, and of the Institution of Naval 
Architects. He was elected a Member of Council of 
the latter Institution in 1881, and re-elected Member 
of Council in 1904. In 1891 Mr. West acted as 
honorary local secretary for the very successful meet- 
ing held at Liverpool by the Institution of Mechanical 
Engineers in July of that year. 

r. West was born in 1837, and commenced his 
a ee in July, 1854, with Mr. John. Jones, 
of Liverpool, under whom he was engaged in the con- 
struction of locomotives and other plant for the Grand 
Trunk Railway of Canada, for railways in the United 
Kingdom, and on marine engine work. On completion 
of his apprenticeship, he entered the drawing-office 
of the same works, where he remained until 1860, 
when he was appointed resident engineer of the 
gunpowder works belonging to Messrs. John Hall 
and Sons, London and Faversham. In January, 
1862, he entered the service of Messrs. Pearson, 
Dannatt, and Kruger, engineers and shipbuilders, 
Hull, as manager of their works and slipway, where 
he remained until the end of 1863, the site of the 
works having been uired for the western exten- 
sion of the Hull Docks. On leaving Hull, he 
was appointed Principal Assistant to the Chief 
Surveyor of Underwriters’ Registry for Iron Vessels, 
Liverpool. In October, 1868, he was appointed chief 
surveyor for Scotland, to which charge were added, 
early in 1875, the West Coast of England and London. 
In March, 1876, he was appointed chief surveyor for 
the whole of the United Kingdom. 

Mr. West took an active part in the meetings of the 
Institution of Naval Architects, and was the author 
of a number of papers dealing with the quality of 
steel for use for shipbuilding purposes, and with the 
question of riveting and riveted joints in naval con- 
struction work. He was also a member of the Insti- 
tution of Engineers and Shipbuilders, Scotland. 








THE MOTOR-YACHT CLUB RELIABILITY 
TRIALS. 

Tus is the third year of the above trials, which 
have all taken place at Southampton. Those who 
have followed them since the beginning cannot fail to 
recognise the great improvements which have been 
effected in the construction and design of internal- 
combustion engines for marine purposes. In 1904 it 
was the exception rather than the rule for a boat to 
run for a day without a breakdown or mishap of some 
kind. This year there was hardly to be seen a disabled 
boat during the two days’ trials. Although the weather 
was exceptionally fine and the sea calm, it speaks 
well for the motor-boat that so little trouble was ex- 
perienced with the twenty-one vessels which started. 

The trials are held under the Marine Motor Asso- 
ciation’s rules, and the boats are divided into classes 
according to their rating under these rules. This 
year a special class was provided for sea - going 
vessels not under Marine Motor Association classifica- 
tion, as there were three vessels—the Nogi, Firefly, 
and Wasp—which, although obviously cruisers, did 
not come under this heading according to the Marine 
Motor Association rule. The other classes were as 
follow :— 

Class A (not exceeding 75 Marine Motor Association 
rating): Maudslay, Scout IV., Scout III., Nautilus, 
Manapouri, Veradaise, Dion-Bouton, Albatross, Eileen, 
Brooke, and Gladys. 

Class B (exceeding 75, but not exceeding 250, Marine 
Motor Association rating) : rey Champate, Iris II., 
Iris, Iris ITI., Hebe, oe Javelin. 

Marine Motor Association Cruiser Class : Penguin, 
Teddington, Napier Major, St. Helena, and Gazeka. 

Unfortunately, Scout III., Scout IV., Albatross, 
Iris II., and Teddington were, for various reasons, 
unable to run. 

On leaving the dock on the morning of August 1, 
the boats made their way down Southampton Water 
to the starting-line. The boats left the dock at 
intervals which were calculated to bring them to the 
line at about the same time; but, unlike other occa- 
sions, the competitors were allowed to stop their 
engines whilst waiting for the firing of the gun. 
he Thornycroft boat Firefly was the first over the 
line, the rest following fairly well together. Then 
came a long wait until the boats began to return after 
making the first round. As each vessel came abreast 
of the floating club-house—the Enchantress—she was | 
signalled to go astern, stop the engine, and re-start ; | 
a time-limit of 14 minutes being allowed for the opera- | 
tion. This was sufficient for the greater number of | 
the boats. 





On the second day of the trials the start off the’ 





Enchantress was even better than the previous, all 
the boats crossing the line practicaliy together. 

The day’s run was rey ow without incident of 
any importance, and the ts returned to dock as 
before. 

On August 3 the judges inspected the vessels and 
made the following awards :—Class A, a gold medal 
to Messrs. John I. Thornycroft and Co. for the Vera- 
daise. A silver medal to the Maudslay Motor Company 
for the Maudslay ; a bronze medal to the Wolseley 
Tool and Motor-Car Company for the Eileen. Class B: 
A silver medal to Mr. A. J. Fentiman for the Javelin ; 
a bronze medal to Messrs. Camper Nicholson for the 

uirt. In the class for sea-going vessels not under 

.M.A. classification, a gold medal was awarded to 
Messrs. Perman and Co. for the Wasp; and a silver 
medal to Messrs. John I. Thornycroft and Co. for 
the Firefly. 

For cruisers, a gold medal was awarded to Messrs. 8. 
F. Edge and Co., Limited, for the Napier Major. A 
silver medal to Messrs. Dixon Brothers and Hutchin- 
son for the Penguin. 

The special awards for the best all-British vessel and 
equipment in each class were taken by the Veradaise 
in Class A, by the Javelin in Class B, by the Firefly in 
the wea hg class, and by the Napier Major in the 
cruiser class. 

The special prizes for vessels using ordinary paraffin 
of not less than 73 deg. flash-point were won by 
Messrs. Thellasson and Co. with Nautilus in Class A; 
by Messrs. John I. Thornycroft and Co. with the Firefly 
in the sea-going class ; and by Messrs. Woodnutt and 
Co. with St. Helena in the cruiser class. The Auto- 
car Challenge Cup fell to Messrs. John I. Thornycroft 
and Co. for the Veradaise. 


yr 





THE METROPOLITAN DISTRICT RAILWAY. 
THE _— of the Metropolitan District Railway, 
ublished on August 10, for the half-year ending 

Fens 30, emphasises an unfortunate state of affairs 

existing in connection with electrical railway under- 

takings in London and elsewhere. The report reveals 
an enormous increase in working expenses without 
any proportionate increase in receipts. It is well to 
remember, in examining this report, that in the corre- 
sa re of last year the system was practically 
worked by steam, while now it is worked by electri- 
city, and the figures of this year may be taken as the 
results of the new system The working expendi- 
ture for the first half-year of 1906 is 166,912/., an 
increase of 52,032/. on the corresponding period of 
last year. The increase of receipts for the came 
period amounts to only 14,4537. The ratio of ex- 

penditure to receipts is 75.5 per cent., against 55.6 

per cent. for the first half of 1905. This is an enor- 

mous increase, and the ratio stands at a very high 
figure indeed, as will be seen when it is stated that the 
ratio for the City and South London Railway is 

44.93, and in general may always be expected to fall 

below 65 per cent. The increase of expenditure is one 

of 45.3 per cent. for an increase of train-mileage of 

41 per cent., while the increase of receipts amounts to 

only 6.8 per cent. The total financial result of the 

half-year’s working is a debit balance of 49,359/. to 
carry over, against a debit balance in last year’s 

report of 4323/, 

The railway company no longer give the number of 
season-ticket holders, but estimating the number of 
journeys made by such passengers, the total is put 
down for this year as 32,759,662, as against 27,669,075 
—a substantial increase of 5,090,587. The mileage 
owned or worked over amounts to 47} miles, of 
which 24 miles are owned, the remainder being 
partly owned or worked over, &c. The train-mileage 
over its own lines amounts to 1,199,569—an increase 
of 47 per cent., or a total of 1,617,852 train-miles 
over the complete system. The total earnings per 
train-mile are therefore 32.8d., and the total expen- 
diture 24.7d. per train-mile. It may be noted that 
on the Liverpool and Overhead Railway, which also 
finds itself in a less favourable position this year than 
last, the expenditure is 16.284. per train-mile, and 
the City and South London Railway 15.ld. The 
figures « the Metropolitan District Railway give a 
net earning per train-mile of just over 8d. The net 
earnings on the City and South London Railway for 
the same period are over 184d., and for an average 
main-line road on which, of course, a greater propor- 
tion of goods traffic is handled, the net earnings are 
about 30d. per train-mile. 

The poor net earnings of the Metropolitan District 
Railway are largely due to the heavy maintenance of 
permanent way, &c., and maintenance of stock. The 
maintenance of way shows an increase of 13,008/. over 





last year. This charge (24,135/.) figures out at about 
869.62. per mile of line owned, or partly owned, by the 
District Railway, and the maintenance of stock at 
852/. per mile, or 34d. per train- mile. 

The enger receipts are 205,695/. out of the 
221,055/., and the expenditure for renewals of stock 
come to 11.4 per cent. of the passenger receipts. In 
the first half-year of 1905, of a total train-mileage of 
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1,144,727, the greater proportion—namely, 1,039,906 
train-miles—were worked by steam passenger trains, 
and of the remainder 103,872 by electric trains. Inthe 
present year, of a total train-mileage of 1,617,852, all 
but 395 are electric passenger train-miles. The 
accounts of this year have been arranged in such a 
manner as to be difficult to follow, especially in regard 
to the items of maintenance of stock, for which the 
figures given for the two periods are split up in dif- 
ferent ways. Some approximate comparison is, 
however, possible, and whatever the figures for 
former years, those for the first half-year of 1906 
are still of a most striking character. For the same 
periods the accounts show that locomotive power, 
running expenses, and repairs and renewals of stock 
came to something between 51,666/. and 58,936. in 
the former half-year, and no less than 115,098/. in the 
early half of the present year. Although the former 
period was one of transition, and a small proportion of 
the working was carried on by electric trains, the 
figures give some means of comparing roughly the state 
of affairs on this system when steam was the prevailing 
motive power, with that of the present day system of 
electricity. Taking, then, the figures as they stand, 
without further analysis (which, if anything, tends 
to favour the electrical system), the cost of power, 
maintenance, and renewal of stock, &c., works out at 
between 10.8d. and 12.3d. per train-mile under prac- 
tically the steam régime, and at 17.09d. per train- 
mile for the system at present in use. this shows 
no realisation of the expectations heralded by such 
flourish of trumpets some time ago when the District 
Railway was going, so to speak, to be put on its feet 
again by the conversion of from steam to electricity. 
We can point to one economy in this year’s report— 
namely, traffic expenses, which show a decrease of 9697/. 
on 32,654/., but even this—mainly due to reduction of 
staff, signallers, &c., and clothing, which latter item is 
reduced 50 per cent.—by no means atones for the other 
heavy increases. We may note with reference to the 
above cost of power (exclusive of repairs, however) 
that the City and South London Railway, at present 
in a more favourable position than most other elec- 
trical lines, was 8.77d. per train-mile for the first half 
of 1905, and 8.34d. for the corresponding period of this 
year, 

, The present state of affairs on electrical suburban 
and city lines can hardly be said to be a satisfactory one. 
From on all hands comes the cry of decreased earnings. 
The total revenue of the Central London, the Metro- 
politan, and the Waterloo and City Railways show de- 
creases this year po ey with the correspondin 
period of last year, and the Metropolitan-District an 
Great Northern and City Railways show large deficits. 
The Liverpool and Overhead Railway considers the 
cause of the decrease is to be found in the introduc- 
tion of long-stage penny fares ; the District Railway in 
the fact that it has provided a too frequent service in 
many districts. Certainly these electrical undertakings, 
which were going to carry all before them, do not 
seem to be fulfilling the expectations of the promoters. 
The fact that business men managing these concerns 
have been led into enterprises resulting in a loss to 
their companies, suggests that the results counted upon 
originally are not even approximate estimates of actual 
couditions. It is only natural to conclude that it was 
imagined that on the District Railway a frequent train 
service in the suburbs would pay, and that on the 
Liverpool and Overhead Railway the ld. fares would 
also remunerative. If such mistakes are made 
now, the original estimates of the financial superiority 
of electric traction over steam may likewise be erro- 
neous, and, to tell the truth, present affairs do not 
respond to the glowing pictures put before the public 
a few years back. 








Hameure Stream-Sure Companres.—Some particulars 
just published throw an interesting light upon the workin 
of the leading Hamburg steam-ship companies, of whic 
several are doing ex ingly well. Heading the list at 
present in this respect is the Kosmos Steam-Ship Com- 
pany, which for the last ten years has paid the following 
dividends :—1905, 14 per cent. ; 1904, 10 per cent. ; 1903, 
8 per cent. ; 1902, 9 per cent. ; 1901, 12 per cent. ; 1900, 
15 per cent, ; 1899, 1 r cent. ; 1898, 9 per cent. ; 1897, 
74 per cent.; and 1896, 11 per cent. The Hamburg- 
American Line paid, in 1905, 11 per cent. ; 1904, 9 per 
cent. ; 1903, 6 per cent. ; 1902, 44 per cent. ; 1901, 6 per 
cent. ; 1900, 10 per cent.; 1899, 8 per cent. ; 1898, 8 per 
cent. ; 1897, 6 per cent. ; 1896, 8 per cent. The Ham- 
burg- South American Steam - Ship Conpany paid, in 
1905, 10 per cent. ; 1904, 8 per cent.; 1903, 6 per cent. ; 
1902, nil; 1901, 4 cent.; 1900, 10 per cent. ; 1899, 
10 per cent. ; 1898, 16 per cent. ; 1897, 12 per cent. ; 1896, 
10 per cent. The German East Africa Line and the 
German Levant Line have not done nearly so well, more 
especially during the last four or five years. For the 
former the dividends were as follow: —1905, 4 per cent. ; 
1904, no dividend; 1903, no dividend; 1902, 24 per 
cent. ; 1901, 2-per cent. ; 1900, 8 per cent. ; 1899, 6 per 
cent. ; 1898, 3 per cent. ; 1897, 3 per cent. ; 1896, 6 per 
cent.; and for the latter: 1905, no dividend ; 1904, no 
dividend ; 1903, no dividend ; 1902, 3 per cent. ; 1901, 
64 per cent. ; 1900, 10 per cent. ; 1899, 7 per cent. ; 1898, 
9 par cent. ; 1897, 6 per cent. ; 1896, 4 per cent. 








CATALOGUES. 


Tue A ms Company, of 131, Attercliffe-road, 
Sheffield, publish a small booklet describing their “‘ pyro- 
meter sentinels” for the measurement of furnace tempera- 
ture. They are little cylinders 4 in. in diameter by ? in. 
long, with a definite and known melting point. Their cost is 
very little, and their use is particularly recommended in 
connection with the treatment and hardeaing of tool steel. 

Messrs R. Waygood and Oo., Limited, F'almouth-road, 
S.E., have recently issued leaflets and pamphlets dealing 
with various forms of lifts manufactured by them. The 
firm has recently constructed and erected an inclined cliff 
lift at Bournemouth, worked on the water-balance prin- 
ciple. They also make a speciality of electric lifts for all 
pares ~ connection with — in yo interior of 

uildings for passenger service or luggage, &c. a 

A price list has been sent to us by The British 
Thomson-Houston Company, dealing with overhead line 
equipment. The list gives information and prices of a 
variety of suspensions, &c., for overhead lines and trolley 
wires, together with such things as switching-frogs for 
junction-points, and insulators, turnbuckles, and other 
material necessary for this kind of work. aime 

Messrs. Hayward-Tyler and Co., 99, Queen Victoria- 
Street, have issued a small pocket-book of a form now 

ming general. The little book is 80 as to be 
of personal use, and contains important tables and data 
relating to water supply, &c., and also information re- 
garding the pumps, &c , built by the firm by whom it is 
published. had 

Messrs. A. Reyrolle and Co., Limited, of Hebburn-on- 
bp have issued a leaflet giving prices and particulars 
of their totally-enclosed motor-starters. The starters are 
of very strong construction, and and water-tight. The 
resistances are practically indestructible, and made 
of a graphite compound which allows of a steady increase 
of current passing as the temperature rises. ence all 
the unskilled workman need know is that he has to keep 
the handle on the first stud until the motor starts. 

Messrs. Bruce, Peebles and Co , Limited, of Edinburgh, 
have sent us a very nicely illustrated pamphlet, giving 

ticulars and prices of their induction motors. This 
rm has now standardised a list of motors from 1 to 100 
brake-horse-power, the choice of which will ensure the 
wer me immediate delivery and a special discount. 
articulars of these motors are printed in red ink among 
the numerous unstocked sizes. Information as to efficiency, 
power. factor, slip, and weight are given in every case. 

The British estinghouse Company, Limited, of Traf- 
ford Park, Manchester, have compiled an illustrated 
booklet describing the Clyde Valley power scheme. The 
area of the company estes 750 square miles in the 
industrial region on both sides of Glasgow. The British 
Westinghouse Company contracted for the building and 
equipment of the two 11,000-volt generating stations, the 
necessary sub-stations, and the laying of the mains, and 
they manufactured the 11,000 volt turbo-generators, the 
switch-gear, ae converters, transforming plant, &c., 
for the scheme. The transmission system includes two 
short overhead lines working at 10,000 volts. 

The Parsons Motor Company, Limited, of Town Quay, 
eager awe just published an —_— vai of 
their petrol, paraffin, or alcohol-engines, and propeller- 
gear for motor-boats and launches. yoy ffin- 
engine is started with petrol when cold, and will then run 
with paraffin, using less than 0.1 gallon per horse-power 
hour. The catalogue is worth the attention of those in- 
terested in mechanically-propelled boats, for it is well 
got up and clearly illustrated. The company build from 
single-cylinder engines of 7 horse-power to six cylinder 
engines of 100 horse-power. 

leaflet issued by Messrs. Smith and Dowse, Limited, 
of Isleworth, describes their combined direct-driven gene- 
rating-plant. In these sets the dynamo is driven by 
small petrol or paraffin engines. The engines are of 
the motor type, running at a 5) of 950 to 1000 revolu- 
tions per minute, and are made in sets of from 2 horse- 
power, with single cylinders, up to 4-cylindered 24-horse- 
power engines. The sets have an output of from 1050 to 
15,300 watts, according to size. 

Mes: rs. Veritys, Limited, of Aston, Birmingham, have 
issued a new price list of their ‘‘ Aston” motor-starters. 
Standard iron covers are nares for ed type, render- 
ing the apparatus gas and watertight if desired. The 
starters are rated from } to 50 horse-power for standard 
voltages, and a feature of the catalogue is the inclusion 
of full particulars as to resistance, initial starting current, 
shunt current, &c. Dimensions and weights are also given. 
These starters are of British material and workmanship 
throughout. 

Messrs. Dean Smith and Grace, Limited, Keighley, 
have issued a well-illustrated catalogue dealing with the 
various forms of lathes of which they make a speciality. 
The catalogue illustrates and descri among others, 
large and small surfacing and screw-cutting lathes, high- 
speed lathes, electrically-driven lathes, capstan, boring, 
and other forms of lathes. The machines are charac- 
terised by massiveness of construction in such parts where 
rigidity is necessary to good working, ample bearing sur- 
faces, range of speeds, &c. 





CaTALocurEs: Errata.—On page 64 ante, in our notice 
of onlete, we referred to one we had received from 
Messrs. T. W. Lampton and Co., brokers for the sale and 
building of steamers and sailing ships. We regret that, 
owing to a printer’s error, the name of this firm was 
not given correctly. It should have been Messrs. T. W. 
Tamplin and Co.—In a recent notice of a catalogue of 
steam.-cranes built by Messrs. Grafton and Co., of Bedford, 
the name of their portable steam-cranes of the ‘‘ Tilbury ” 
pattern was given as ‘‘Silbury.” 





LAUNCHES AND TRIAL TRIPS. 


Messrs. ARCHIBALD MoMILLAN AND Son, _—, 
Dumbarton, launched on Thursday, the 9th inst., the 
screw-steamer Bloemfontein, the firat of the two vessels 
which they are at present building to the order of 
Bucknall Brothers, London. The Bloemfontein is of the 
following dimensions :—Length, 413 ft.; breadth, 50 ft.; 
depth, 29 ft. 10in. The machi is being supplied by 
Messrs. Dunsmuir and Jackson, Limited, Govan. The 
vessel has been built under the superintendence of Mr. 
H. A. B. Cole, M.I.N.A., M.I.M.E., M.1.C.E., London. 


On Saturday, the 11th inst., the steel screw-steamer 
Edernian, built by Messrs. ig, Taylor, and Co., 
Limited, Stockton-on-Tees, to the order of Messrs, Owen 
and Watkin Williams and Oo., Cardiff, was taken for her 
trial trip. The vessel is of the following dimensions: 
_ , 352 ft.; breadth, 51 ft.; moulded depth, 
25 ft. =. Her engines have been constructed by the 
North-Eastern Marine Engi ing Company, Limited, 
Sunderland, the cylinders being 24 in., 40 in., and 66 in. 
in diameter by 45 in. stroke, with two large steel boilers, 
working at 180 Ib. pressure. 


The s.s. Winona, built by Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, Wallsend-on-Tyne, to the 
order of Messrs. R. O. and A. B. Mackay, of Hamilton, 
Ontario, was taken out to sea on Saturday, the 11th inst., 
for her trial trip. ‘The vessel is specially constructed for 
trading on the Great Lakes, and is of the following leading 
dimensions :—Length over all, 257 ft. 8 in. ; » Ox- 
treme, 43 ft. 6in, ; depth, moulded, 23 ft. 9in. The machi- 
nery has been constructed by ‘Mesers. MacColl and 
Pollock, of Sunderland, and consists of a set of triple- 
expansion engines, having cylinders 20} in., 33 in., and 
54 in. in diameter by 36 in. stroke, steam being supplied 
by two single-ended boilers. 


Coat at Sprrzpercen.—The leader of the Anglo- 
Norwegian expedition to Spitzbergen, sent there for the 
pur of investigating and exploiting the Spitzbergen 

deposits, has returned to Norway and reports a 
Soveusal Stakes, during which some 500 tons of coal 
have been broken. 





PrrsonaL.—A company has been formed, under the 
title of Messrs. Adamson, Ramsbottom, and Co., Limited, 
Cleveland Works, Birkenhead, for the purpose of manu- 
facturing electric cranes, lifts, capstans, &c. The works 
are equipped with modern tools, and the construction of 
cranes up to any engeet will be undertaken.—The en- 
gagement of Mr. J. F. I. Thomas as the general m er 
of the Tramways and Lighting Department of the 
Johannesburg Municipality has been extended at a 
salary of 1750/. per annum. 


MANCHESTER Sup Canau.—The half-yearly meeting of 
this company was held on Thursday, the {th inst., at 
Manchester, Mr. J. K. yb pe presiding. The chairman 
said the trade of the port had undergone very considerable 
expansion, as compared with the first half of last year. The 
weight of seaborne merchandise which paid toll for the use 
of the Ship Canal showed an increase of 247,207 tons, the 
respective figures being 2,112,813 tons and 1,865,606 tons. 
The imports and exports of general merchandise furnished 
176,303 tons of that increase, the remaining 70,904 tons 
consisting of larger shipments of coal. The monetary 
results were that the receipts in the ship canal depart- 
ment reached 233,176/., against 208,745/., an increase of 
24,4311. The increase in the ordinary working expendi- 
ture was only 5431/. In addition to this it had been 
thought advisable to put aside 8000/. in respect of an un- 
fortunate accident at Irlam, making the total increace 
13,4317, The net result for the half-year was a working 
profit of 99,295/. against 88,2957. As regarded future ex- 
penditure, since the February meeting the directors had 
put in hand new works, which would cost 13,970/. 
on capital account. The budget for the half-year 
amounted to 46,326/., because there were considerable un- 
expended balances brought forward. The proposed out- 
lay included 28,6292. for deepening the canal. There 
were now two important lines of steamers running to the 


port. These steamers had enabled the directors to make 
a beginning with the importation of frozen uce, and 
a freezing chamber was now absolutely to en- 


sure the quickness of discharge which shippers insisted 
upon having. The im ce of this trade might be 
judged from the fact that last year there were imported into 
Great Britain from Australasia and the Argentine Repub- 
lic 8,750,000 sheep and lambs, 1,227,000 quarters of f, 
and 563,000 cwt. of rabbits, besides butter, cheese, — 
and other articles. The provision of accommodation 
m an essential factor in bringing the Ship Canal some 
portion of this trade; and they would be paid for the 
use of the chamber at a rate which would give a fair 
return on the capital expenditure. The increasing of the 
depth of the canal from 26 ft. to 28 ft. was another im- 
rtant work. Between Latchford and Manchester the 
eepening had to be done by dredging, and the work was 
much hampered by passing vessels. It was expected that 
there would be a depth of 28 ft. between Eastham and 
the coal pas of Partington within three weeks. The 
work had been helped materially by the purchase of two 
very | rock-cutters, by which deepening was done 
more quickly and efficiently than by the ol of 
blasting. Efforts to secure the establishment of mills 
using large quantities of grain contiguous to the docks 
had resulted in considerable success. Flour and provender 
mills on the Trafford wharf were in full working ; another 
was to be opened next month, and arrangements had been 
made for a fourth. 
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TESTS OF TELEGRAPH POLES. 


On Wednesday, the 8th inst., at Messrs. R. Wade, 
Sons, and Co.’s Raven-street Yard, Hull, a series of 
interesting tests were carried out, to ascertain the 
breaking strain and deflection from the straight, at a 

iven load, of wooden telegraph poles, both single and 
ouble, and also any permanent set after the bending. 
The arrangements were made by Mr. Christopher 
Wade (director), and the teste were undertaken with 
the approval of the Board of Trade, and by the desire 
of several large users, both of ordinary telegraph poles 





and of those adapted for overhead electric power lines. 
The tests were made under the supervision of Pro- 
fessor Goodman, of the Leeds University. The tests 
were carried out on double and single poles, and in 
one case'a single 40-ft. pole bent to the extenc of 14 ft. 
or 15 ft. out of the straight, like a huge bow, before 
exhibiting signs of fracture. Complete results of the 
tests will be embodied in a report, copies of which 
will shortly be ready. Several interesting photo- 
graphs, one of which we reproduce, were taken. 








THE PRESERVATION OF WOOD FROM 
WHITE ANTS. 

Ir is well known how much damage is caused to 
timber in hot countries by the ravages of white ants, 
or termites, which attack nearly every sort of wood, 
and in time completely destroy it. So serious are the 
depredations of these creatures that numberless pre- 

rations have been devised to render wood immune 
rom their attacks ; but, so far, on the whole, the 
ants have had the best of the conflict. We described 
recently, however, a method of treating timber 
which was claimed, among other things, to render 
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it unpalatable to ants. (See ENGINEERING, Novem- 
ber 4, 1904, page 611, vol. Ixxviii.). The treatment, 
it will be remembered, consiste:l essentially of impreg- 
nating the timber with a saccharine solution, to 
which is added a small proportion of a metallic salt, 
when the attacks of insects have to be resisted. 
Specimens of various woods we have seen both before 
and after treatment show a decided improvement both 
in strength and appearance, and now we are able to 
publish the illustration above as evidence of the dis- 
like of white ants to timber after having been treated 
with the chemical. Two pieces of ordinary yellow 
deal—a kind of wood much appreciated by these insects 
—were bolted ther and placed by Mr. H. N. Ridley, 


the curator of the Government Botanical Gardens at 


Company for 1905-6, shows a considerable increase— 
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jece was in its norma’ ondition, and the other 
had San treated in London by the Powell Wood 
Process Syndicate, Limited, of Temple Bar House, 
28, Fleet-street, E.C., at their Stratford works. It 
will be seen that the Powellised piece remained un- 
touched, while the other would have been entirely 
consumed had the specimens not been removed. The 
treated wood is absolutely odourless and innocuous, 
and appears to have been improved in most of its 
characteristics. Itis claimed, also, that wood treated 
by the Powell wood process is proof against dry-rot 
and fungoid growths. 





SUBMARINE TELEGRAPH ENTERPRISE. 

Tre revenue of the Anglo-American Telegraph 
Company, Limited, im the firat half of this year, in- 
cluding 847/. brought forward from 1905, amounted to 
204,919/. The traffic receipts in the first half of 1906 
were 17,801/. more than those in the cor nding 
= of 1905. The working expenses of the past 

alf year were 80,224/., showing an increase of 9299/. 
as compared with the corresponding period of 1905. 
The principal feature in the current management of the 
Anglo - American Telegraph Company is that the 
directors have ceased for the present to make any 
allocation from revenue to the renewal fund. In the 
first half of 1905, 10,0007. was set aside for this pur- 
pose, but in the first half of this year the charge 
altogether ceased. The reason why this change has 
been made is that the directors consider that the 
renewal fund having been carried to 1,000,000/., it is 
not necessary to deduct anything from revenue for its 
further increase. The nominal capital of the company 
is 7,000,000/., this being the amount standing in the 
books, as the cost of cables, buildings, &c., under 
special resolution of meetings held May 22 and June 13, 
1873. Whether the renewal fund is quite sufficiently 
large appears to us to be a fair matter for argument ; 
but it should be observed that the directors do not 
absolutely restrict it to 1,000,000/., as, with the help 
of interest on renewal fund investments, the fund was 
increased from 1,000,926. at the close of December, 
1905, to 1,010,936/. at the close of June, 1906, although 
in the first half of this year 5402/. was expended in 
cable renewals. One reason, probably, which has in- 
duced the directors to discontinue allocations from 
revenue to the renewal fund is that the holders of the 
3,188,700/. of deferred ordinary stock have clamoured 
of late for dividends, of which they have certainly 
had an extremely scanty share. The value of the 
cable in stock at the close of June, 1906, was estimated 
at 37,271/. The expenses of the gr steamer, 
Minia, in the past half year were 9032/. ; on the other 
hand, 8094/. was received for the charter of the 
steamer during the six months. The amount paid for 
the charter of ships for cable-repairing purposes in the 
first half of this year was 6100/, 
The revenue of the Direct United States Cable Com- 
pany, Limited, in the first half of this year amounted 
to 56,265/., as compared with 49,470/. in the corres- 
ponding period of 1905, showing an increase of 6795U. 
The working expenses in the first half of this year, 
exclusive of cable maintenance (which is charged 
against the reserve fund), amounted to 23,924/, as 
compared with 22,572/. Including 5849/., brought 
forward from 1905, the directors had a balance of 
38,1891. available for dividend. The total distributed 
in dividends for the year ending June 30, 1906, was 
51,603/., the 1,214,200/. of ordinary share capital 
receiving accordingly a return of 4} per cent. for the 
twelve months. The directors of the Direct United 
States Cable Company have adopted a similar policy 
to that of the Anglo-American Telegraph Company, in 
ceasing to make any allocation from profits to the 
reserve fund for maintenance or renewal purposes. 
They adopted this course when the renewal fund had 
been carried to 500,000/., as they considered that 
amount sufficient. The position of the Direct United 
States Cable Company appears, however, to be some- 
what stronger than that of the Anglo-American Com- 
pany, as its reserve or renewal fund amounts to 
something over 40 per cent. upon the expenditure 
made on cables, stations, &c., while the renewal fund 
of the Anglo-American is only 15 per cent. on the 
capital outlay. The reserve fund of the Direct United 
States Company stood, at the close of December, 1905, 
at 500,701/; interest on reserve fund investments was 
received during the half year to the extent of 8407/., 
and a profit of 2220/. was realised from the sale of 
securities. On the other hand, 7144/. was expended 
during the past half year upon the maintenance of 
cables, leaving the fund at the close of June, 1906, at 
504,1847. The expenses of the Direct United States 
Cable Company at its stations during the first half of 
this year amounted to 16,2117. ; an allocation of 200/. 
was made for the depreciation of spare cable during 
the half year, while the amount credited for spare 
—— cable tank at the close of June, 1906, was 
11,857. 
The dividend of the Direct United States Cable 


tributed for 1904-5. This increase is partly explained 
by the cessation of allocations from revenue to the 
reserve or renewal fund, in consequence of the fund 
having reached an regate of "500, 0000. The chair- 
man explained at the last half-yearly meeting that the 
directors did not propose to tie themselves strictly 
down to 500,000/. ; and, as a matter of fact, the reserve 
fund now exceeds that amount by 4184/. The interest 
received on reserve funds investments is upwards of 
16,0002. per annum, which appears at present to be 
more than sufficient to provide for cable maintenance. 
The increase of dividend, however, would not have 
been so large as it has been but for the fact that the 
company has profited from an expansion of Atlantic 
cable business  genrelly, the increase in the receipts 
in the past half year having been 6795/., or nearly 
14 per cent. It is satisfactory to find that this 
increase has also been continuing this half year, the 
receipts of the past month having been better by about 
11 per cent,'as compared with those of July, 1905. 
It may be interesting to add that the increase in the 
reserve fund of the Direct United States Cable Com- 
pany last year was as much as 21,236/. The company’s 
general manager is about to visit the stations ir 
America, with the view of thoroughly mastering work- 
ing details. 








‘THE PRODUCTION OF LIQUID AIR 
ON AN INDUSTRIAL SCALE.” 
To THE EpiToR or ENGINEERING. 

Sra,—I will not encroach on your space to offer any 
criticism of the plant erected by the Liquid-Air Power 
and Automobile Company of Great Britain, Limited, 
which is descri in your issue of the 3rd inst. The 
question of novelty with to this liquid-air plant 
will probably form the subject of legal investigation. 

As to the applications of liquid air, there is probably 
only one direction in which it is likely to prove com- 
mercially valuable ; that is, in the separation of its oxy- 
gen and 7 ~ by the beautiful process of distillation 
patented by Dr. Linde, who, with Dr. Hampson, has 
established pre-eminent claims in connection with the 
commercial Fag wre of liquid air. 

_Mr. Knu ’s letter in your issue of the 10th inst. in- 
dicates that he intends to separate the constituents of 
liquid air whilst retaining them in the liquid state. No 
doubt this is possible, but by collecting oxygen and nitro- 
gen, or even oxygen alone, in the liquid state, the physi- 
cal properties of liquid air, on which the commercial 
possibilities of the process are chiefly dependent, are not 
taken advantage of. 

Yours truly, 

August 15, 1906. K. S. Murray. 








THE ACCIDENT TO THE S.S8. 
‘** DEUTSCHLAND.” 
To THE Eprror or ENGINEERING. 
Srr,—We find a note in ENGinzxmine, dated Friday, 
August 10, saying that the accident which our s.s. 
Deutschland met with at Dover was caused by a mistake 
in the engine-room. We can only say that this state- 
ment is absolutely wrong; the accident has to be traced 
back to the breaking of the tow-rope, and we kindly 
request you to have this matter put right in the next 
number of ENGINEERING. 
Yours faithfully, 
HamBurG-AMERIKA LINIE. 

Hamburg, August 14, 1906. 








““TimpeR TRADES Diggcrory.”—The fifth edition of 
this directory has been published, and contains classified 
lists of firms engaged in this trade in Great Britain, and 
also in other countries of which the timber trade is of any 
considerable importance. Such lists include those of most 
of the countries of the Continent of Europe, and certain 
countries of America, Asia, Africa, and Australasia. A 
new feature of the Directory is insertion of some 
sixteen maps of the principal dock accommodation at 
English ports, The book is issued by the Timber Trades 
Journal, 164, Aldersgate-street, E.C. 





Vickers’ APPLIANCES FOR LuBRICATING TAIL-SHAFTS. 
—On 595 of our last volume we illustrated and 
descri a method of lubricati the tail-shafts of 
steamers patented and constructed by Messrs, Benjamin 
R. Vickers and Sons, of Leeds. After ten months’ 
running, one of these appliances, fitted to the s.s. Java, 
was dismantled for examination, and we understand that 
the shaft was found absolutely unaffected by corrosion, 
and with the original tool marks existing, Both the 
forward and aft liners also showed tool marks, and had 
not even become polished. No wear was ptible on 
the lignum vite bush, and the packing rings, with the 
other parts, were replaced for a further term of service. 





MarricuLaTion Drrectory.—This directory has just 
been issued, and contains information relating to the 
various examinations in connection with the London 
University. Many of the most recent matriculation 
ae are given, with the answers to the questions. 

he book is issued by the University Tutorial Press for 
the University Corres lence College, Burlington 
House, Cambridge, and full details are given concerning 
the College’s correspondence courses of preparation for 
these examinations, together with information respecting 








Singapore, in a position where white ants abounded. 





fees and books recommended, &c,, for the forthcoming 


the 4} per cent, comparing with 3} per cent. dis- ! session. 
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PIT-HEAD PLANT OF THE SOCIETE DES MINES DE HOUILLE DE BETHUNE, FRANCE. 


Fig. 9. 


Tur Culliery Company of Béthune, while not one of 
the most important in France, possesses at the present 
time concessions extending over 15,000 acres, and 
owns ten pits. It has also, during the last few years, 
effected great improvements in its plant and min- 
ing equipment, and we purpose giving below a few 
details of the arrangements in use at the mouth of Pit 
No. 10, in which are to be found many interesting fea- 
tures. At this 
cages, and also of re-loading them with empty tubs, is 
expeditiously carried out by automatic means, labour 
at this stage of the operations being reduced to a 
minimum. 

On our two-page plate, in Figs. 1 to 8, and on this 
page, in Fig. 9, we give drawings of the general 
arrangements at the pit-head, and details of certain 
of the features. The cages are of the three-decked 
type, as may be seen in Fig. 1. Two cages come up 
to the platform at once, and, as will be seen from 
Figs. 2, 6, and 9, each floor accommodates two sets of 
lines, four tubs therefore being on each deck. Each 
cage thus holds twelve tubs, each of a coal capacity of 
half a ton, and, the empty cage weighing about 
64 tons, the complete load comes to about 16 tons. 

In Fig 5 we give a drawing to an enlarged scale of 
one deck of the cage. It will be observed that on 
arrival at the platform the cage is supported by keeps 
A, and fixed to a heavy shaft mounted in bearings, the 
arms being supported by buffers, as shown in this 
drawing. Each floor of the cage is hinged at one end, 
and provided with a long supporting bracket at the 
other. By this means, when the cage is lowered on to 
the keeps A, the deck is tilted, as shown in Fig.5. At 
the same time the stops a in Figs. 5, 6, and 7 are auto- 
matically pushed clear. The incline and the removal 
of the stops then enables the tubs to run out of the 
cage. During this operation other tubs have been 
brought up to the cage on the other side, by means of 
a conveyor descri below, and as soon as the full 
tubs leave by one side, empties, pushing aside the 
stops bin Figs. 5, 6, and 8, run in from the other. 
The axle of the first full tub, on leaving the cage deck 
and running out on to the platform, strikes a lever c, 
shown in Figs. 5 and6. This lever c, by suitable link- 
age, releases the stop a, which returns to its normal 
position. The lever c is placed at such a distance from 
the platform edge that no more than two tubs can 
issue from the cage before the stops « are replaced. 
In this manner it is impossible for any empty tub to 
run right through by mistake. 

On raising the keeps A, in order to lower the cage, 
a boss on a collar on the main shaft on which these 
keeps work, lowers by means of rods, &c., the lever c. 
The full tubs are then free to be taken on to the screens 
As soon as the cars have passed, the Jever c is returned 
to its normal position by means of a spiral spring. 
The stops 6 (Figs. 5, 6, and 8) act after the manner of 
a door-latch or snick. Each stop is pivoted at one 
end, the other being constrained in its movement by 
the guide and springs shown in Figs. 6 and 8. The 
stops are so shaped that the wheels in passing, when 
the empty tubs are running on to the cage, press them 
out, away from the rail; but immediately the tubs 


have , the stops spring back into position. 
aig operations will be rendered clear on reference to 
igs. 1 to 8. 


The remaining operations consist in taking the full 
tubs away to the sorting-screens, &c., on the one side, 


se the operation of unloading the | 





| 3d. per week per full member ; while the trade section 


‘and on the other in drawing the empties up to the 


cage. These operations are performed by chain con- 
veyors. On the unloading side (on the left hand of 
the cage in Fig. 1) is arranged, mounted between the 
rails, an endless chain, working on two sprocket- 
wheels. At suitable intervals (Fig. 1) along the chain 
are placed drag-levers hinged to brackets fixed to the 
chains. These hinged drag-levers (Figs. 3and 4) catch 
the tubs by the axles, and run them along the platform 
towards the screens. In running on to the conveyor 
the tub axle strikes against and lowers the drag-lever, 
which by its counterbalance immediately returns to 
its upright position and pulls the tub along. Each chain 
conveyor works independently of others, in order that 
all fearof a block at the points may be avoided. By these 
means the full tubs are run off to the sorting screens or 
to the tips allotted to the various qualities of coal, &c. 
The conveyors on the side on which the empties are 
ap up work in pairs, the sets working alternately. 
On this side of the pit-mouth the conveyors or trans- 
porters are driven by sprocket-wheels, coupled two 
together, by means of a heavy sleeve working on the 
driving-shaft (Fig. 9). To this sleeve is fixed a clutch, 
the corresponding portion of which is fixed to the driv- 
ing-shaft. By means of a lever the clutch engages or 
is released, as is clear from Fig. 9. In order to guard 
against breaking the driving-worm (shown to the left 
of Fig. 9) a cone-clutch is inserted in the train at D, 
allowing slip to occur if an unexpected load is en- 
countered. 

These operations are controlled by one man only, 
assisted by a youth whose duty consists solely in dis- 
tributing on the four roads (Fig. 2, right-hand side) 
the empty tubs on their arrival from the screens, so as 
to keep the conveyors on that side of the cage fully 
occupied. With this amount of help, one man at the 
levers can handle over 200 tons an hour without 
difficulty. 








INDUSTRIAL NOTES. 

Tuer Annua! Report of the Amalgamated Society of 
Carpenters and Joiners is almost pathetic, for it has 
to lament large defections by reason of the long and 
exacting strain upon its funds, and the necessity, 
consequently, of putting into operation the rule for 
extra levies when the funds fall below a certain pro- 
portion per head in value, so as to make the assets 
such as to render the union solvent from the point of 
view set forth in the rules. Trade was bad in 1905, 
and there were a large number of members on the 
funds. The exclusions in 1905 were 7856, so that, in 
spite of new members joining, the net reduction in 
membership, inclusive of deaths, was 2586. 

The numerical strength of the union was at date 
68,177 members, in 891 branches, in the United King- 
dom, the Colonies, the United States of America, and 
elsewhere. The branches increased by eight in the year, 
so that recuperation is going on in spite of the depres 
sing effect of extra levies, ith the revival of trade 
a large proportion of the seceders will return to the 
union ; but they will have partially forfeited some of 
the benefits for a time, and some part of their super- 
annuation claims. - 

The net income of the society in 1905 was 219,6761. 
17s. 5d., being an increase of 38,227/. 7s. 4d. over the 
previous year (1904), due mainly to the extra levy of 








onl p ld, per week for thirty-two weeks in 1904, 
and double that amount for thirty-two weeks in 1905. 
This extra amount contributed by the members kept 
the balance up to a high standard, but it was not 
sufficient to ensure that safety required by the rules. 
The chief anxiety was, and is, for the superannuation 
of aged members, as the union feels that the responsi- 
bility undertaken cannot be shirked. The aged must 
be cared for, other expenses may be joan or cur- 
tailed, but superannuation allowance cannot be touched ; 
the full benefit has always been paid, and the resolve 
is that it always shall be. 

The aggregate expenditure in 1905 was 235,325/. 6s., 
or 15,648/, 8s. 7d. in excess of the receipts. In the pre- 
vious year (1904) the expenditure was 40,031/. 14s. 8d. 
in excess of the receipts. In commenting upon this 
excess the general secretary remarks that it was not 
owing to extravagant salaries, for the total amount so 
paid to the general secretary, assistant secretary, 
treasurer, clerks, executive council, &c., was only 
6801. 14s. 3d,, or 24d. per member per annum, the 
salary of the general secretary wovtenl ent at §d. per 
member perannum. The heavy disbursements were 
mainly for provident benefits—unemployed benefit 
alone absorbed 92,389/., or 1/. 7s. 1 at per member ; 
it was in excess of 1904 by 2170. 1 Ia addition 
to this amount, 417/. 198. 7d. was spent in sending 
members to situations. Loss of tools by fire or theft 
cost 3304/. 2s. 8d.; sick benefit involved an expenditure 
of 44,4187. 7s. 8d., or 20102. 15s. 3d. more than 1904. 
The cost of superannuation benefit was 36,1627. The 
growth of this benefit was to be expected, and it was 
provided for. Provision is made in the rules for members 
over fifty years of age to participate in benefits if not 
able to earn the full current up to the time when 
superannuation allowance is due. Accident benefit 
absorbed 3085/., machinery being responsible for one- 
third of the total, the remainder resulting from acci- 
dents in buildings in the course of erection, loss of 
sight, and other causes. Grants in aid of distressed 
members absorbed 4886/. Is. 1ld., showing the bad 
state of trade. The total cost of dispute amounted 
to 14,1922. 17s, 6d. The aggregate paid in benefits in 
the year 1905 was 206,426/, 2s. 4d., of which a total 
of 51,9887. 1s. 9d. went in payment of sick and funeral 
benefits. 

The aggregate amounts paid in benefits during the 
last forty-six years have been as follow :— i 





a Beeusion. 
a, . 
Unemployed benefit ... 931,355 35 16 10 
Sick benefit ..  .. 733,711 28 4 8} 
Superannuation benefit 290,945 11 311 
Funeral benefit ... ios 131,150 5 Oil 
Accident benefit a 70, 250 214 
Loss of tools—fire and 

theft .. na 69,491 213 6 
Benevolent grants... 50,629 1 18 114 
Assistance to other 

trades ... a Bd 36,135 eT. 
Trade privileges (dis- 

putes) ... és .. 819,848 12 6 2 

Aggregate amounts 2,633,514 101 6 104 


The report contains an abstract of the accounts of 
891 branches, and tables of membership, branches, 
income, expenditure, and payments for all benefits for 
each year from 1860 to 1905 inclusive. The balance in 
hand with which to start the present year (1906) 
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amounted to 94,2791. 9s. 4d. This is the lowest amount 
since 1895, but the strain since that date has been 
enormous. There are also tables of the rates of wages, 
hours of labour, &c., in all places where there are 
branches, so that the Fair Wages Resolution of the 
House of Commons can be easily applied if the parties 
are so agreed, or the one can force the other so to do. 





The movement in London to federate the various 
trades and labour councils in the Metropolitan area 
has led the London Trades Council to tir itself 
in the matter of reorganisation and reform. The 
subject has been before that body for a long time ; but 
either indolence or work of another kind, chiefly 

litical or socialistic, has delayed action until it 

gan to appear that the council would either be 
wiped out altogether, or take its place as one of the 
many councils in London, with a subordinate place, 
instead of being the supreme body in the Metropolis. 
The scheme of reorganisation is very elaborate. It does 
not propose to interfere with the various borough or 
local councils, but intimates the kind of general work 
which the central council should undertake and carry 
out in London. It still desires to be regarded as the 
central body in the Metropolis in all general work, but 
on the same basis as before. This, indeed, is the only 
rational basis—namely, the delegates comprising the 
council are elected by the trade unions contributing 
to the funds in a fixed proportion to the numbers 
represented. If the borough and local councils are 
elected on the same plan, they must represent, more 
or less, the same unions. The various societies would 
not, as a rule, subscribe to both the central and local 
body ; and if they did, it would be dual representa- 
tion. But federation has become necessary if all these 
local councils are to have weight, and not degenerate 
into mere factions. The difficulty seems to that 
Socialists and other penne or semi-political, bodies 
can join the borough councils, whereas the London 
Teades Council is confined to trade unions, supported 
by trade-union funds. There is a danger of disputes 
arising by this multiplicity of labour authorities. This 
ought to be avoided. The rule of the London Trades 
Council is, and always has been, to leave labour dis- 
putes to the union concerned, except in respect of 
advice and financial assistance, the latter being given 
by credentials authorising the society or its delegates 
to apply to all the affiliate1 societies for pecuniary 
help, ‘The council is expected in all such cases to see 
whether the dispute is one which can be recommended 
to the trades. Sometimes credentials have been re- 
fused, but usually the unions are careful not to 
apply unlees the case is one which commands public 


sympathy. 





The Amalgamated Engineers’ Journal gives great 
variety in its pages—political, social, economic, and 
industrial, In this month’s number the editorial 
notes deal with the dangers of ‘‘ the motor fiend.” 
The numerous sad accidents of late threaten a great 
engineering industry, unless steps are taken to ensure 
ye safety in the streets and other thoroughfares. 

ut the motor has come to stay; the aim of the 
engineers and manufacturers must be how best to 
control the machine and minimise danger. The 
action of the Government on the unemployed ques- 
tion is commended, but the grant of 200,000/. is 
referred to as a mere stop-gap to help to carry on the 
Act of the ex-Ministry. The suggestion is, that as 
far as practicable, some of the money should be used to 
teach men to work on the land. The membership 
of the society continues to increase; it was 101,315, 
as compared with 101,146 in the month previous. 
There was a reduction of the unemployed from 
2284 to 2070, and of sick members a total of 153. The 
proportion of unemployed is smaller than for a long 
period, and the tendency is still towards zero; but 
2070 is still a large number to be on the funds. The 
other parts of the Journal are devoted to political, 
technical, and generai matters, but always with an 
eye to the engineering trades and to the labour ques- 
tion generally. 

The Ironworkers’ Journal continues, and completes, 
the detailed report of the proceedings at the general 
conference recently held, at which a graduated scale 
was adopted in respect of funeral benefits—commenc- 
ing at 5/. per member of twelve weeks’ continuous con- 
tributions, 6/. for those of three years’ standing, and 
rising to 8/. for those of five years; members’ wives in 
proportion. An interesting discussion arose as to the 
establishment of a sick fund in connection with the 
Association, but the result was a postponement of 
the question fora time in order that the basis might be 
well threshed out, The most important matter in the 
Journal this month is the basis of the new sliding 
scale for the Midlands, the details of which are given. 
Seventeen firms have assented to have their ks 


examined for the purposes of ascertainment, and the 
chartered accountants were appointed. Resolutions 
were agreed to in the shape of instructions to the 


so as to tally with the practice of the North of England 
Conciliation and Arbitration Board, with the usual 
bonus as to the difference in the two systems. The 
form in which the returns are to be made is also 
given. The totals of sales are to be furnished, together 
with selling expenses, inclusive of railway and other 
rates, insurance, discounts, commissions, &c. Then 
the form of the bi-monthly return is given. A pledge 
is exacted from the accountants not to disclose to an 
person the details of the books examined by them. 
table is given as to the regulation of puddlers’ wages, 
and proportionately the wages of other ironworkers, 
and the relative advance in wages. The basis is 2s. 
in excess of Is. for each pound sterling per ton selling 

rice, and the fractional parts thereof, from 3d. up to 

8s. per ton. The terms include all claims for Northern 
extras. The scale is to continue in force for two years 
certain, and then be subject to three months’ notice. 
The whole scheme has been adopted, and the officials 
have been elected, together with the Midland Wages’ 
Board Committee. Both sides seem to be well content 
with the result of their prolonged labours. It is most 
encouraging to find that a basis has been found and 
agreed to which will in the future avert the unplea- 
santness of friction and disputes in the Midlands, and 
generally also in South Wales, which comes within 
the purview of the Board. 





The keenest, and, perhaps, the bitterest, fight of the 
session, up to the date of adjournment, was on the 
Trades Disputes Bill. The Committee stage was post- 
poned until the two closing days before the recess, 
and in one of the divisions the Government was very 
nearly beaten, their majority falling to five only ; they 
were only saved from defeat by the help of the Oppo- 
sition. It is the fate of Labour Bills to evoke strenuous 
opposition, but usually it has been because the Govern- 
ment of the day went too far; in this case it was be- 
cause they did not go far enough to satisfy the Labour 
Members and many others on the Liberal side of the 
House. The amendment of Sir Charles Dilke was to 
omit from the ‘‘ Picketing Clause” the words “‘ peaceably 
and in a reasonable manner.” Those words were carried 
by the Standing Committee in last year’s Bill, and 
were accepted by the promoters, though Sir Robert 
Reid, now the Lord Chancellor, spoke strongly against 
them as being ambiguous and vague, and likely to lead 
to unfortunate results. If Labour men require protec- 
tion for picketing, they must see to it that the practice 
does not degenerate into mob law. The dread seems to 
be lest judges should interpret the words ‘‘ peaceably 
and in. a reasonable manner” in a limited sense, as 
po to workmen in combination, and not extend to 
the words that common meaning such as we apply to 
them in every-day life. During a strike there is a 
tendency on the part of the strikers and their sym- 

thisers to go beyond what common-sense would 

eem to be ble and reasonable. The unions 
must regard it as a matter of cer not to 
go beyond what Parliament intended by the words as 
they now stand in the clause. It will be to their ad- 
vantage so to act in all cases. 

The Labour Party in the House would have allowed 
the word ‘‘ peaceably” to stand, but objected to the 
words ‘‘in a reasonable manner ;” but leave to with- 
draw the amendment was refused, and the words 
were carried by a majority of 49. The close division, 
later on, was on another amendment of Sir Charles, 
that picketing should not be deemed ‘‘a nuisance.” 
The object of this amendment probably was to protect 

ickets against the provisions and by-laws of cities, 
roughs, and other local bodies. On one occasion, in 
Manchester, the police were very active during a dis- 
pute, alleging obstruction and nuisance. Here, again, 
the law is either obscure, or it is variously interpreted, 
but the general law seems to be clear. Asa general 
rule, the House and the Government were fairly 
favourable to the Bill as it stood, amended as it was 
by the Government. The clause prohibiting ‘‘ actions 
in tort” was, after a long debate, carried : 287 for 
and 29 against—majority, 228. Inafurther discussion 
as to amending the clause, it was agreed that certain 
points raised should be considered on report. In 
the meantime the Bill will be reprinted, so that 
employers and workmen will be able to see the mea- 
sure in its new form as it emerges from Committee. 





The benevolent spirit shown by shipowners to the 
Merchant Shipping Bill is an evidence of the great 
advances made in this respect since 1870, when Mr. 
Samuel Plimsoll inaugurated his campaign on behalf of 
British seamen. In the deputation to the President 
of the Board of Trade recently some severe reflections 
were made against British seamen, when it was de- 
clared that the employment of foreigners was an 
absolute necessity. It is regrettable to learn that 
**Jack” is eaveliale, for upon the capacity and 
behaviour of the crew depends the safety and security 
of ship and cargo. The Australian Commonwealth 
seems to have determined that none but British sailors 
shall man the ships over which the Federated Colonies 
have control ; but that appears to be difficult, if not 





firm of accountants as to the basisand mode of return, 





impossible, ip Britain, But with better accommoda- 


tion, better food, and increased protection, our seamen 
may improve even to the satisfaction of shipowners. 
Mr. Lloyd George, in replying to the deputation, 
reminded them that there were some points in the 
Government Bill favourable to British shipowners 
in their competition with foreign shipowners. He 
praised the deputation for the broad view they 
took of the Government proposals. The surest way 
in which further legislation may be utilised for the 
mutual benefit of all is to mutually strive to render 
such provisions as those complained of unnecessary. 
It is but natural that the representatives of the 
seamen should demand too much; it is also natural 
that shipowners desire to concede as little as possible ; 
but there is a healthier public spirit in the shipping 
world than there was when, more than thirty-three 
years ago, Mr. Plimsoll wrote his book, dedicated to 
the Queen, which caused a sensation, not only in the 
labour world, but throughout the country. 





The hat and cap trades have established an inter- 
national association for the mutual protection of their 
interests. The first congress was opened at Frankfort, 
beginning on the 13th inst. The delegates, it is 
reported, will represent 50,000 workers, male and 
female. It is proposed that in the event of a labour 
dispute all the federated unions shall contribute a 
fixed levy for those on strike or locked out. The levy 
resolution has the support of the representatives of 
Belgium, Denmark, France, and Italy. The delegate 
from Brazil proposes to abolish piecework, and to 
insist upon an eight hours’ day, with a minimum rate 
of wages. The present headquarters of the Associa- 
tion is in Paris ; it is proposed to arrange for a change 
of headquarters every six years. 





It was agreed at the last meeting of the Durham 
Miners’ Conciliation Board to advance the wages of the 
miners in that county 2} per cent. 





Various sections of the wool-workers have been busy 
of late in forming a federation for the protection of the 
interests of the members in the various local societies, 
An organiser has been appointed to work up the asso- 
ciations concerned. 





The cotton-spinners in the Yorkshire districts, em- 
bracing many important industrial centres, report that 
advances in wages have been conceded in all districts 
except one, and there the operatives are not in union. 
The unions make much of this fact in their appeal to 
the non-unionists. 





Messrs. Lysacut.—Messrs. Lysaght and Co., of the 
Osier Bed Iron Works, Wolverhampton and Bristol, aie 
understood to be negotiating for land for the erection of 
works on the Elwes estate, closely adjoining the estate 
of Sir Berkeley Sheffield, in North incolnshire, in which 
they have secured a lease of an ironstone area. 





Locomotive Burtpers Active.—The Great Central 
Railway Company, in addition to putting in hand at its 
works at Gorton, chester, a num of powerful 
Atlantic-type express locomotives and several six-wheeled 
eoupled outside-cylinder shunting engines, has placed 
orders with outside firms for twenty-five locomotives. 
To Messrs. Kitson and Co., Limited, of the Airedale 
Foundry, Leeds, the Great Central Railway Company 
has awarded an order for thirteen heavy eight-wheeled 
coupled mineral tender engines, and to Messrs. 
Beyer, Peacock, and Co., Limited, of Gorton Foun- 
dry,. Manchester, a contract for twelve four-wheeled 
coupled i er locomotives, designed 
for suburban service on London extension lines. In 
addition, Messrs. Beyer, Peacock, and Co., Limited, 
have recently boom the delivery of ten 6-ft. 6-in. 
six- wheeled coupled bogie express locomotives for 
passenger work; and they are now engaged upon ten 
six-wheeled coupled bogie engines, intended for the fast 
freight service of the Great Central Railway between 
Grimsby Docks, Sheffield, and i The 
Yorkshire Engine Company, Limited, of the Meadow 
Hall Works, Sheffield, is also now delivering to the Great 
Central Railway a number of six-wheeled coupled goods 
engines. Messrs. Beyer, Peacock, and Co., Limited, 
have in hand twelve tank locomotives and five four- 
wheeled coupled ie engines for the Buenos Ayres 
Western Railway, thirteen saddle-tank locomotives for 
the Buenos Ayres and Rosario Railway, two six-wheeled 
coupled bogie engines for the Tasmanian Government Rail- 
ways, and a repeat order for twenty four-wheeled coupled 
passenger express locomotives for the Dutch State Rail- 
ways. Messrs. Manning, Wardle, and Co., Limited, of 
the Boyne Engine Works, Leeds, are completing several 
steam rail motor coaches for the Great Northern Railway 
of Ireland, and for the Dublin, Wicklow, and Wexford 
Railway; and they have lately secured an order for 
seven six-wheeled coupled radial tank engines for mixed 
traffic over the Taff Vale Railway. Messrs. Hudswell, 
Clarke, and Co., Limited, of the Railway Foundry, 
Leeds, who lately delivered two bogie locomotives for an 
Australian mining and smelting company, have booked 
an order for two six-wheeled coupled bogie locomotives 





for the Central Uruguay Railway of Monte Video. 
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EXPERIMENTS ILLUSTRATING THE 
BALANCING OF ENGINES.* 


By Professor W. E. Dausy, M.A., B.Sc. 


GENERAL ideas relating to the forces required to pro- 
duce acceleration and the consequent reaction on the 
framework were first considered and illustrated by means 
of an oscillating mass hanging on a spring supported by a 
fe nt The spring-balance, of course, simply gave 
t 


1e weight supported by the spring when the mass was at | 

















Fie. 2. 


rest; but when oscillating it measured the reaction on the 
framework due to the acceleration of the mass. 

The movement of a piston was likened to the move- 
ment of a mass supported by a spring, and it was shown 
that its exact motion could be expressed in a Fourier 
series, the first and most important term of which corre- 
sponded exactly with the motion of the spring. The 
other terms corresponded to the spring when moving 
twice, three times, four times, &c., as fast, and supporting 
different weights. 


. Abstract of paper read before the British Association, 
York Meeting, 1906. 








Lantern-slides were then shown, giving the actual 
value of the forces in the case of an engine of about 1000 
horse-power; and it was next pointed out that these 
forces could never be eliminated, and therefore produced, 
or tended to produce, oscillation on the frame of the 
engine. These oscillations could be prevented by arrang- 
ing other masses on the framework, so that the forces 
required to accelerate them formed, with the forces cor- 
responding to the reciprocating masses, a system of forces 
in equilibrium. The larger problem, however, is to so 
arrange the actual working parts of the engine or ma- 


chine that the reaction on the frame due to their several 
accelerations forms a system of forces in equilibrium 
amongst themselves. An experiment was shown to 
illustrate the action of these forces on the frame in the 
case of a model with a single line of ee The model 
is shown in Fig. 1, from which it will seen that there 
are two lines of parts connected by a system of three 
equal spur-wheels which enables the cranks to be put at 
any angle with one another. When the cranks are 
| together, an arrangement which is sometimes adopted 
in gas-engine design, the vibration is extreme; when 
they are put at 180 deg. the vibration is nil at all speeds, 


rods are made as short as possible relatively to the 


cran 

When the masses are in different planes they give rise to 
centrifugal couples and introduce a second condition in 
balancing, this condition being that not only must the 
forces be in equilibrium amongst themselves, but also that 
the couples acting on the frame must also be in equili- 
brium amongst themselves. This was illustrated by the 
model shown in Fig. 2. The model, supported on a 
wd of rollers, was first driven unbalanced and the oscil- 
ations exhibited. The reciprocating parts were then 
completely balanced by the addition of reciprocating 
masses, as in current locomotive practice, and at moderate 
speeds all trace of vibration disappeared. But as the 
speed increased the part of the balance-weight used 
to balance the reciprocating masses, being unbalanced in 
the vertical plane, gave rise to a force sufficiently great to 
lift the model bodily off the rollers, showing, therefore, 
the necessity of the compromise which is usually adopted 
on English railways of Palancing, two-thirds only of the 
reciprocating 

It was then pointed out and illustrated by the use of 
a four-crank model that with the four-cylinder engine it 
was possible to so arrange the cranks and the masses of 
the atins that balancing in the horizontal direction 
could be carried out completely, without at the same time 
introducing any unbalanced forces vertically. 

Slides were then shown, giving the actual cause of the 
variation of rail pressure on the rail in the case of an 
express passenger engine. 

he question of la balanced marine engines was 
then considered and illustrated by means of a model, 
shown in Fig. 3, hanging from springs. It was here shown 
by a series of a ages how sensitive the balance is, 
and how especially sensitive it is to the variation of the 
angles between the cranks. The model was balanced so 
that it ran quite quietly upon the suspended springs. 
An alteration in the angle between the middle pair of 
cranks of 10 deg. caused violent oscillation to be set up. 
The addition of a small mass to one of the lines of parts alko 
caused the model to oscillate violently upon the springs. 

Slides were then shown armen section through 
the cylinders of the s.s. Kaiser Wilhelm, showing the 
thickening of the pistons necessary to carry the system of 
balancing into effect. 

The system of equations which have to be solved in 
order to satisfy the first two terms of the Fourier series 
corresponding to the motion of one of the pistons was 
then considered, and a general solution explained. It 
was shown that at least five cranks are necessary to com- 
plete the balance of an engine of the ordinary type, so far 
as the first two terms of the Fourier series is concerned, 
and that a very good balance could be obtained with four 
cranks, but that with less than four cranks complete 
balance was impracticable with engines arranged in the 
ordinary way. 

The detailed solution is given in ENGINEERING, April 5 
and 12, 1901. 








Messrs. Furness, Wiruy, AnD Co., Liurrep.—The 
annual meeting of this company was held at West Hartle- 
pool on Saturday, July 25, Sir Christopher Furness, M.P., 
——s Sir Christopher stated that for the ten years 

887 to 1896 the profits of the company averaged 113,840/. 
per annum, while for the succeeding period, 1897 to 1906, 
they rose to an yg 234,511/. per annum, the figures 
for 1906 being 311,336/. The first three months of the 
present year showed an increase on the corresponding 
period of last year, and he looked forward to meeting the 
shareholders twelve months hence with an even better 
balance-sheet. The figures for 1901-2 were at high-water 
mark, but the profits for 1906 established a new record, and 
he ventured the opinion that the next ten years would show 
an even more substantial rate of progress. Referring to 
the purchase of seven steamers and the Baltimore and 
Rotterdam trade of the Neptune Steam Navigation Com- 
pany, in connection with which a house has been opened 
at Rotterdam, Sir Christopher remarked that the Mer- 
chandise Marks Act—an Act more injurious to this country 
than was ever anticipated—had re-ulted in promoting 
enormous trade developments at certain Continental ports, 
well situated for gathering together and distributing 
the produce and manufactures of large areas on the Con- 
tinent. The directors were alsoin close working relations 
with several important American railways. For the 
company’s coal trade with the South Coast and London, 
the directors proposed to build two collier steamers 
similar to two added to the fleet last year. Besides add- 
ing to their interests in various lines of steamships, the 


peep coe had augmented their own fleet during the year 
by eleven steamers, paid off and redeemed (at a premium 
188, 6001. of 450, . debentures issued in 1897, inves 


separately in sound securities the reserve fund of 500,000/ , 
and built up an insurance fund by which they saved 
annually a considerable sum which would otherwise have 
to be paid away in premiums, not only on their own fleet 
of ships, but on those in which they were largely inte- 
rested as part-proprietors. The turnover for the past 
year had been 4,708, 508/., against 4,550,2137. for the pre- 
vious twelve months. It was pro to have a director 
resident in Canada, and to add to the board Mr. J. Fur- 
ness, who had charge of the company’s affairs at Halifax, 
Nova Scotia. They would also appoint as directors Mr. 
G. W. Sivewright, who had been with them in the ship- 
building department since the formation of the company, 
and Mr. A. 8. Purdon, a gentleman with the widest 
experience in we sey er | The company were now 
building two steamers for their Baltimore and Rotterdam 
service, two for their Halifax, St. John, and London 
service, and one for their Newfoundland and Liverpool 
service. The report and accounts were adopted, and a 
bonus of 10 per cent. per annum, making 15 per cent. for 





}and this potwithstanding the fact that the connecting- 


the year, was declared, 
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AMERICAN AND FOREIGN RAIL 
SPECIFICATIONS. 
Comparison of American and Foreign Rail-Specifications, 
with a Proposed Standard Specification to Cover 
American Rails Rolled for Hxport.* 
By Atsert Lapp Cotsy, New York, N.Y. 
(Concluded from page 209.) 
4. Bending Test. : 
(a) American Specifications.—One or two American 
rail-specifications include a bending-test on bars rolled or 
sats som small test-ingots cast while teeming the heat, 
In practice this test is not required. 3 
(b) Foreign Specifications.—In some foreign rail-specifi- 
cations, certain bending tests are given sufficient promi- 
nence to be a ground for rejection of the blow of steel if 
failure occurs; and they must, therefore, be duly con- 
sidered in a critical review of foreign requirements, made 
with reference to a © standard rail-specifica- 
tion, including all necessary checks on the any nme and 
under which satisfactory rails for export can be furnished 


from American mills. 

In some cases it is suggested that a small ingot be cast 
from metal taken by a hand-ladle from the stream during 
the operation of filling the first ingot-mould, and similarly 
from the last mould when tapping the ladle into some six 
or eight ingots, which entire operation occupies in all 
only from 7 to 12 minutes. It is required that these small 
ingots, 2.5 in. by 2.5 in., or 3in. by 3 in. by 4 in. or 6 in. 
long, be rolled or fo into 0.5 in. square bars. A piece 
of this bar about 12 in. long is required to bend cold 
90 deg. without fracture. The practical value of such a 
test is not worth the trouble taken in making it. It 
originated before the present rapid and accurate methods 
for the determinations of the carbon and manganese were 
perfected ; and these more accurate checks, which are now 
willingly reported on each heat as blown, should now be 
substituted. 

In some foreign rail-specifications bending-tests are 
required on pieces cut from rails. In one case ‘one rail 
in every 100 tons must be bent sideways, by pressure, to 
a curvature of 10 ft. radius without any sign of fracture;” 
in another, ‘‘a short re shall be bent by hammering 
cold to an angle of 95 deg., with an internal radius of 
curvature of not more t 3 in., without showin, 
fracture ;” in another, the “piece of rail nes | pl 
flat must bend cold on a radius of 75 metres (246 ft.) with. 
out showing ony ore ;” in another, ‘‘one rail from each 
100 tons must d sideways, by pressure, to a curve of 
30 ft. radius without cracking.” 

The British Standards Committee includes a full-size 
bending-test for heavy tramway rails, but then leaves it 
optional with the engineer; and they omit the test alto- 
gether from the standard specifications for bull-head and 
flat-bottomed rails. 

To make these full-sized bending-tests requires heavy 
hydraulic presses; to make them a frequent check, which, 
on failure, rejects a proportion of the product, is im- 
practicable in American practice. The specified drop- 
test and chemistry are a sufficient check on toughness. 

For the above reasons, bending-tests on small pieces and 
on rails are omitted in the proposed standard specifica- 
tions added to this paper. 


V. Section. 
1. American Specifications. 

In 1881 A. L. Holley reported that American rail-mills 
had 188 different sections that were considered as 
standards, and that of these 119 patterns, of 27 different 
weights per yard, were ¢ oye manufactured. In 1893 
a special committee of the American Society of Civil 
Engineers recommended for adoption standard T sections 
for twelve different et ae of rail, varying by 51b., from 
40 Ib. to 100 Ib. per - In February, 1908, their rail 
committee re on statistics received from eight of 
the nine rail-mills in the United States, showing that, on 
an average, for the year ending June 30, 1905, more than 
80 per cent. of their total output were rolled to what has 
now become popularly known as the ‘‘A.S. C. E. -rail- 
sections.” 

These conditions have naturally simplified the clauses 
in American specifications covering the actual approval 
of templets, and none of the American specifications 

uire the engineer’s approval of a sample piece of rail 

before rolling. It is the uniform practice in America to 
allow a variation of 7 in. less and yy in. greater than the 
specified height, almost all specifications contain a 

use reading that “unless otherwise specified, the 
section of rail shall be the American standard recom- 
mended by the American Society of Civil Engineers, and 
shall conform, as accurately as possible, to the templet 
furnished by the railroad company, consistent with the 
paragraph relative to specified weight.” This latter 
—e that the Hage of the —_ oo Se ——— as 
nearly as possible after complying with the paragraph 
pec to allowable variation Toons templet ; a o> te se 
of @.5 per cent. in weight being allowed on an entire 


order. 

In actual practice these requirements have been found 
a sufficient check to prevent any complaint from the 
p x. Usually, not more than 6000 tons of rails are 
rolled without dressing rolls, and one rail every hour is 
weighed to maintain uniformity in the product. 


2. Foreign Specifications. 
(a) Templets.—It is specified that the manufacturer 
8 prepare and submit for approval templets of both 





* Paper read before the joint meeting of the Iron and 
Steel Institute and the American Institute of Mining 
Engineers in London, July 25, 1906,. 


rail and fish-plates, and in some cases stud and plug- 
gauges to check accuracy in drilling; later, he must 
supply one or two full sets of templets, engraved as 
specified. 


On export orders, American mills should cone with 
all reasonable requests in this The duplicate 
templets for record are made of German silver or brass, 
and engraved as specified. : ; 

(6) Sample Piece of Rail.—The British standard specifi- 
cations omit the requirement contained in some foreign 
specifications that, even after the approval of templets, 
the manufacturer must submit short lengths of rail, pre- 
pared under ordinary conditions, with bolt-holes in 
position for a complete fish-joint; the rolling not to 
proceed until the fy med has given written notification 
of his approval of the sample section of rail. It is un- 
necessary, after approval of templets, to require the mill 
to put in the rolls to furnish short sample pieces before 
proceeding to fiil the order; but after the rolling is 
reeey under weigh, these sample pieces, fitted with 
splice-bars and bolts complete, should be willingly fur- 
nished if desired. 

(c) Allowable Variation Templet.— White properly 
insisting that the section shall be accurate to the approved 
templet throughout the rolling, some foreign specifica- 
tions do not make provision for the unavoidable wear of 
the rolls. American mills agree to maintain a perfect fit 
of the splice-bars at all times, but require the variations 
in height above mentioned, which is now the standard 
American practice. 

VI. Weicut. 
1. American Specifications. 

The uniform practice as to tolerance in section is 
naturally followed up in American specifications by a 
uniform tolerance in weight, the allowable variation in all 
specifications being 4 per cent. on the entire order. Some 
variation from theoretical weight is unavoidable; and 
after limiting this variation in section and in weight to 
what is considered standard practice, all American 
specifications then allow the rails to be accepted and paid 
for according to actual weights. 

In practice there is no coment from this logical 
method of billing rails. The mill weighs one rail every 
hour, which is the best and quickest method of keeping 
the product uniform. 


2. Foreign Specifications. 
The tolerances in weight specified by different foreign 
engineers are far from uniform; in some cases less and 
in some more leeway is given than necessary in 
standard practice. Some sections are more difficult to roll 
than others. It is certainly unfair to bill rails on theo- 
retical weights, or on the basis of the average of actual 
weights of a small percentage of each day’s rolling ; this 
necessitates considerable re-handling of finished rails, to 
no practical advantage. 

VII. Leneru. 

1. American Specifications. 
Requirements and practice are uniform in recognising 
as a standard either a 30-ft. or 33-ft. rail. All specifica- 
tions permit the maker to deliver shorter rails to an 
amount equal, if necessary, to 10 per cent. of the entire 
order ; but these rails must be cut, in even feet, down to 
either 24 ft. or 27 ft. 
A variation of 0.25 in. longer or shorter than standard 
length is uniformly allowed. 


2. Foreign Specifications. 
There are a number of lengths defined as standard in 
different foreign specifications. Some specifications recog- 
nise the justice of allowing the maker to furnish some 
rails shorter than standard, but leave in doubt the s 
centage allowance and the variations of length. i 
ordered cut to special lengths, for curves, should not be 
classed as short rails. Ifa large number of special lengths 
are specified, an extra charge for cold-sawing and excess 
of scrap should be expected. Matters such as these, 
novia a direct pose ore | on the cost of manufacture, 
should, in justice to the bidder, be distinctly defined. 
Specifications allowing only }in, above or below a 
standard length of 40 ft., 41 ft., and even 45 ft., which 
can be met only by cold-milling the rails, seem to be an 
unnecessary refinement, and would act as a hardship 
when applied to the output of American mills whose uni- 
versal practice is hot-sawing rails to length. 


VIII. Drimure. 
1, American Specifications. 
The requirements which American purchasers of rails 
have found sufficient to obtain a satisfactory drilling of 
rails by American mills are described in almost all their 
specifications, in these words: ‘‘ Circular holee for splice- 
bars shall be drilled in accordance with specifications of 
purchaser. They shall be be accurate to drawing and 
dimensions furnished in every respect, and free from 


burrs.” 
2. Foreign Specifications. 
The requirements for drilling are given in considerable 
detail in most foreign specifications. In some cases a less 
tolerance is allowed than ,\; in., which is an unnecessary 
refinement, and cannot be regularly met in practice. 
American mills are specially eee for the accurate 
drilling of circular holes, and hence object to the oval 
holes still occasionally specified. 
IX. Finisa. 

1. American Specifications. 
Under this heading, the requirements of the American 
specifications now in use specify that the rail shall be 


clean, burrs removed and the finished rail smooth on head, 
a and free from injurious defects and flaws of alj 
nds. 


2. Foreign Specifications. 

In foreign specifications, the o tions of finishing ar 
described more in detail, and the defects from which 
the rail must be free are enumerated. The British 
standard specifications devote very little space to these 
details ; but probably sufficiently cover the ground, as in 
practice each rail is submitted to a careful surface inspec- 
tion, both by the manufacturer’s men and by the repre. 
sentative of the purchaser. 


X. Branpine. 
1. American Specifications. 
In American practice all branding is done on the hot 
rail. The name of the maker, and the month and year of 
manufacture, is rolled in raised letters on the web of each 


rail. 

While the rail is still hot, the blow number is stamped 
on the web at least twice, and far enough from the ends 
to ensure that the numbering can be seen after the rail is 
in track. 

It is customary to identify ‘‘ seconds,” or No. 2 rails 
and short rails, and those of special length, by painting 
the ends. The standard practice in America is to use 
white paint for No. 2 rails and green paint for “ shorts.” 


2. Foreign Specifications. 

(a) Data to be Rolled in Raised Letter on Web of Rail.— 
Foreign engineers specify considerable data to be rolled 
in relief on the web of each rail. Besides the maker's 
name, initials, or other ised mark, and the month 
and year of rolling, the initials of the railroad are gene- 
— and sometimes the weight of the rail per 


yard. 

The British standard specifications also require a special 
‘brand ” and the wanker of the “‘ B.S.” section Tote 
rolled on the web, which shall show that the rail is of 
British standard section and made under the conditions 
of their specification. They also specify that the process 
by which the rails have been made shall be added, and 
recommend the following abbreviations :— 


S. A. Siemens-Martin acid. B.A. Bessemer acid. 
S. B. Siemens-Martin basic. B.B. Bessemer basic. 


The addition of the word “steel” required by some 
engineers seems superfluous, as iron rails now in track can 
recognised on inspection, and practically none are now 
rolled. In the United States the output of iron rails for 
1905 was 318 tons, and in Great Britain practically nil. 

The requirement that, in addition, a distinct mark 
shall be rolled on the web, said mark to be chipped off 
on all rejected rails, is certainly unnecessary, since it is 
perfectly safe to rely on the integrity of the rail-makers 
not to attempt to ship rails once rejected by the 
inspector. 

(6) rates | of the pee reer on Each -— 
majority of foreign specifications require one or both 
ends of each rail to be stamped with the number of the 
blow. This stamping, of course, must be done cold, and 
at best will not be very legible ; furthermore, the number 
cannot be seen when the rail is in track. The foreign 
engineer will Gedy modify this to suit the American 
practice of mechanically stamping the blow-number, two 
or three times, on the web of the hot rail. 

(c) Additional Marking and Painting of Rails.—Foreign 
specifications usually stipulate that the inspector shall 
brand each rail with his official stamp. This the American 
mills should allow, but in view of their output of 5100 
rails per 24 hours, the inspector should arrange to do this 
—— bee the necessity of rehandling all the rails 
or this 8) jurpose. 

It is fair $0 epusity that rejected rails shall be at 

once so marked as to be subsequently identified during 
rolling, but they should not be stencilled with the word 
‘**rejected,” or otherwise branded so as to render them 
unsaleable to other ies, should the maker so desire. 
The stamping of the length on each rail should be waived, 
as it retards loading. 
The identification, by paint of different colours, of short 
and special length rails is the usual practice; but the cover- 
ing of the entire rail with anti-corrosive paint, or brush- 
ing, it all over with boiling linseed oil, are requirements 
which so seriously retard the automatic loading facilities 
ills that they desire to have this require- 
classed as an extra. 


of American mills thi 
ment waived, even if it can 


XI. Inspection. 
1. American Specifications. 
The defining of the relations betwen the maker and 
the inspector occupy very little space in American rail 
specifications. 

Representatives of the srg are given free entry 
to the works, and all the help they ask for; the maker 
gives due notice when ey dary begin, and he knows 
that any disputes arising will be at once settled on their 
merits ; that all tests and inspection will be made at the 
mills ; and that there will be no serious delays in his ship- 
ment of the accepted rails. 


2. Foreign Specifications. 
The requirements of inspection found in different parts 
of foreign specifications are given in such detail that, by 
= following sub-divisions, they can be more conveniently 
iscussed. 

(a) Prior Notice of Rolling.—This requirement is always 
complied with by the rail-maker, but in return he should 
be given permission to proceed at the time designated, if 
the inspector is not present. ron ‘ 

(b) Free Access to the Works.—This privilege is always 





finally straightened when cold; the ends square and 








acceded to, but foreign engineers are unnecessarily explicit 
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in ensuring that their representative shall be given all the 
tools, costing appliances, fauges, templets, &c., required, 
and that ae a 8 ybour and assistance shall be 
furnished to enable the inspector to fulfil his duties, 
American mills are noted for their willingness to furnish, 
free of cost, every facility necessary for inspection ; but 
in return they have a right to ask that the inspection 
shall be intelligently carried out, that decisions shall be 
promptly made, and that they will be assured that no 
serious delays in manufacturing operations shall occur 
during rolling, due to the absence of the inspector, or his 
inability to follow up to his satisfaction all the require- 
ments of the specification. 

(c) Cost of Inspection, 
by the Manufacturer.—The requirement that the maker 
shall pay all costs connected with whatever chemical 
analyses or physical tests by independent laboratories the 
inspector may demand, leaves an item of the cost of 
manufacture in considerable doubt. American mills 
object to any testing by independent laboratories, and the 
rejection on their results, without appeal; in part because 
the laboratories are so far distant, and also because the 
samples sent may not be representative, and in some 
cases the results may be inaccurate. When checks by 
outside parties are demanded, the purchaser should pay 
the costs. 

(d) Rails to be Inspected by the Manufacturer and Sorted 
into Lots Prior to Inspection by the Engineer.—The pro- 
visions of foreign specifications, requiring that after the 
mill inspection the finished rails s) be ‘sorted into 
lots,” usually of uniform length, before examination by 
the representative of the purchaser, cannot be lived up to 
in American mills. Ample opportunity for a thorough 
inspection of the finished rail is given, but the rehandling 
necessary to comply with the above provision is imprac- 
ticable, and should be waived. 

(ce) Disposition of Rejected Rails.—The requirements 
that ‘‘ rejected rails shall be stacked and kept apart until 
completion of contract,” and that ‘‘ no rejected rails shall 
be sold or consigned to scrap until the completion of 
the contract,” are entirely unreasonable, especially when 
the contract is, for any reason, not completed at one 
continuous rolling. 

(f) No Appeal from Engineer’s Decision.—The foreign 
engineer’s ‘‘ written certificate” is necessary before any 
portion of the rails can be considered as a delivery on 
the contract ; but even this certificate does not relieve the 
contractor from a for replacement ; and it is 
not obligatory on the purchaser to allow any extension 
of time in which to deliver substituted material. Some 
specifications delegate ‘‘full power to the inspector to 
reject, without appeal,” all or any part of the rolling 
which in his opinion does not comply with the specifica- 
tion, or which is in any way defective ; others state that, 
in case of dispute, ‘‘the engineer’s decision shall be final 
and binding ;” another specification, after stating that 
the material shall be made in accordance with its re- 
quirements, also prescribes that the manufacture shall be 
“under the control, direction, and supervision of the 
inspector, whose instructions on all points relating to the 
nature and quality of materials used and workmanship 
executed are to be received and acted on by the makers.” 

While fully recognising the purchaser’s-rights, as well 
as those assumed by his engineer, no manufacturer should 
enter into a contract if he felt that such clauses as the 
above were to be interpreted literally. The British stan- 
dard specifications contain no such requirements. 

(9) Final Acceptance of Rails at Port of Delivery.—To 
require that the final acceptance of rails shall be at the 
port of delivery is not a businesslike proposition ; no 
maker of rails should be required to guarantee ‘‘ to de- 
liver said rails in perfectly good order and condition at 
the places of destination.” 

(h) Rejections may be made after Delivery.—Some foreign 
engineers specify that, even after the rails had been 
passed by the mills and paid for, the maker must remove 
and replace any rails found defective by an inspection 
and — instituted after delivery ; it is also sometimes 
specified that the rails must be guaranteed for a stated 

sriod—two, five, or, in one case, ten years after having 
een put in track. 

While it may be assumed that American makers stand 
ready to adjust any complaint proving that they have 
furnished defective material, they would naturally be 
unwilling to guarantee service for a certain period, 
because the distant port at which the rails may be de- 
livered makes an investigation difficult ; and it is un- 
reasonable to expect them to replace rails unless the 
failure in service is unquestionably the fault of the 
maker: a question that can be fairly determined only by 
representatives of both sides. 

A recent committee of railroad engineers was excused 
from drawing conclusions on statistics received as to the 
life of rails, on making the following concise and truthful 
report :—‘* The life of rails is affected by many condi- 
tions, such as alignment, profile, density of traffic, and 
speed of trains.” 

XII. ‘‘Seconps,” or No. 2 Ratts. 
1. American Specifications. 

The inspection of the “finish” of a rail is rigid ; as 
already noted under this heading, the rail must be free 
from injurious defects and flaws of all kinds. As it is 
impossible to make every rail perfect, the definition of 
what shall constitute “anal or No. 2 rails, has 
been incorporated in American specifications; and it has 
become usual practice for purchasers to accept these rails 
for use in the main track at stations, in sidings, and in 
yards, at a less price and in amount up to 5 per cent., and 
in the very heavy sections 10 per cent., in addition to the 
tonnage ordered. These rails are carefully identified by 
white paint on each end. , 
The standard definition of “‘ seconds,” or No. 2 rails, 





, and Tests to be Borne} 








found in American specifications, is as follows :—‘‘ Rails 
which possess any injurious physical defects, or for any 
other cause are not suitable for first quality, or No. 1 
rails, shall be considered No. 2 rails.” 

2. Foreign Specifications. 

No reference to ‘‘seconds,” or No. 2 rails, is found 
in foreign specifications. American railroads have found 
it to their advan to use these cheaper rails for the 
purposes mentioned, and a clause covering their inspec- 
tion has therefore been inserted in the proposed stan 
specification appended to this paper. 


XIII. Proposep STANDARD SPECIFICATION TO GOVERN 
THE MANUFACTORE IN. AMERICAN Mitts or STEEL 
Ralts ror Export. 


In the following specification, proposed as a standard 
to govern the rolling of American rails for export, an 
effort has been made to avoid ambiguity, to bring related 
requirements together under one heading, to make them 
definite and concise, but to leave the specification flexible 
enough to allow an intelligent inspector to use his discre- 
tion in doubtful cases, without jeopardising the duty he 
owes to the purchaser ; it provides that his decision 1 
be prompt, so as not to hamper unnecessarily the manu- 


facturing operations, when the maker in = faith has 
agreed, in signing the contract, to strictly live up to the 
conditions required. 


1. Process of Manufacture. 


(a) The steel shall be of the best quality, and made by 
the mer or Siemens- Martin process, 

(6) The materials used, and the entire process of manu- 
facture and testing, shall be in strict accordance with the 
best standard current practice, and special care shall be 
taken to conform to the following instructions. 

(c) No cracked or badly-patched moulds shall be used, 
and the ingots shall be kept in a vertical position in the 
pit heating-furnaces until ready to be rolled, or until the 
metal in the interior has had time to solidify, 

No “‘ bled” ingots shall be used, and no ingots from 
‘* chilled ” heats rolled into first-quality rails. A ‘‘bled” 
ingot is one from the centre of which liquid steel has 


escaped. A “‘chilled” heat is one which, use of the 
— of the steel, has to be either pricked or poured 
over the top of the ladle. 


(e) Sufficient material shall be discarded or ‘‘ cropped” 
from the top of all ingots to ensure sound rails. ; 

(f) Under no circumstances shall an ingot or rail- 
bloom be heated so high that the cinder on it runs when 
being drawn from the soaking-pit or heating furnace. 
The ingots or blooms must be evenly heated throughout 
their length, drawn at a uniform temperature, and a 
uniform finishing temperature also maintained. 


2. Chemical Composition. 

Rails of the various weights per yard specified below 

shall conform to the limits in chemical composition shown 
in Table VII. 

TasLe VII.—Chemical Composition. 

















Over Over Over | Over 
- | 60 Lb. to | 70 Lb. to | 80 Lb. to | 90 Lb. to 
_— 70 Lb. 80 Lb. 90 Lb. | 100 Lb 
per cent. | per cent. percent. per cent. | per cent. 
Carbon . 0.30-0.50 | 0.35-0.45 | 0.35-0.45 | 0.40-0.50 | 0.40-0.50 
Manganese 0.75-0.95 | 0.75-0.95 | 0.75-0.95 | 0.80-0.100) 0.80 0.100 
Silicon .| Not over Not over | Not over | Not over | Not over 
0.10 | 0.10 | 0.10 =| 0,10 
Phosphorus Not over | Not over | Not over | Not over | Not over 
0.10 | 0.10 0.10 0.10 | 0.10 
Sulphur ..| Not over | Not over | Not over Not over | Not over 
0.07 | 0.07 0.07 0.07 0.07 


3. Chemical Analyses. 


The manufacturer shall make and furnish to the repre- 
sentative of the engineer (or of the purchaser), before 
the rails rolled on each turn are ready for shipment, 
determinations of carbon and manganese on each heat of 
steel ; determinations of phosphorus on six heats every 
12 hours, and determinations of silicon and sulphur on a 
sample representing each 12 hours’ rolling; all said analyses 
to be made on drillings from a test-ingot cast when 
teeming each heat. 

The results of these ae shall govern, but prior to 
and during the rolling of the rails the inspector shall be 
given all reasonable facilities to satisfy himself that the 
maker’s method of sampling each heat is in accordance 
with the best standard practice, and that the various con- 
stituents of the rail steel will be accurately determined. 
If so desired, but prior to rolling, the inspector may 
submit to the manufacturer and to an independent 
chemist of repute, a eer sample of rail 
steel for joint analysis, with a view of proving the accu- 
racy of the analysis which will be furnished daily, from 
the mill laboratory, when rolling begins 3 the expense of 
this joint analysis to be equally divided between the con- 
tractor and purchaser. 

If, during rolling, the accuracy of any report from the 
steel works laboratory on a heat of steel is promptly ques- 
tioned, and not immediately settled to the inspector’s 
satisfaction by a check analysis at the mill, the inspector 
will be furnished an identified comple of drillings from 
the test ingot, the analysis of which, by an independent 
chemist of repute, must be furnished and the dispute 
settled before the rails from said heat are ready for ship- 
ment. The purchaser shall pay the cost of any and all 
such check analyses. 

If requested, the manufacturer shall furnish, on an 


average sample of the tonnage rolled, a determination of 








arsenic, copper, or other constituents, incidentally present 
in determinable quantities. 


4. Impact Test. 

From either end of a rail, from every other heat of 
steel, shall be cut, at the hot saws, a piece from 4 ft. to 
6 ft. long, which shall be distinctly stamped with the 
heat number, as directed by the representative of the 
engineer (or of the purchaser), and the piece set aside on 
skids to cool. As soon a cool it shall be placed, head 
upwards, on the supports of the s American 
rail drop-testing machine, described below, and the 
various sections must withstand, without fracture, one 
blow of the 2000-lb. tup, from the height specified in 
Table VIII. The report of the drop-test include a 

of the atmospheric temperature at the time the 
tests are made, and, if necessary, due allowance shall be 
made for rails tested at or below freezing temperature. 


Taste VIII.—Falling Weight Test. 
| 





: | Height Range 

Weight of Rail. | of Drop. | in ll 

Pounds per yard ft. per cent. 
50, up to and including 60 .. i 16 0.30 to 0.40 
More than 60, up to and including 70 17 0.35 ,, 0.45 
” , ” ” 80 18 0.35 ,, 0.45 
” 80, ” ” 90 19 0.40 ,, 0.50 
” 90, ” ” 100 20 «6| 04 ,, 0.50 


| 


With regard toa provision for re-test, in case the pieces 
of rail selected to represent the heat fails under test, two 
other rails will be selected and similar lengths cut there- 
from, or crop ends of sufficient length already cut from 
two other rails of the same heat may be used. If either 
of these pieces or crop ends fail, all the rails of the heat 
which they represent will be rejected ; but if both these 
latter tests meet the requirements, all the rails of the 
heat will be A . 

In case the rails from two successive tested heats are 
rejected for failure to meet the requirements of the drop- 
test, the intermediate heat will tested as above de- 
scribed. 

The acceptance or caieataen of all the rails from an 
heat will depend upon the result of the drop-test thereot. 


5. Drop-Test Machine. 

Prior to making any impact tests, the inspector shall be 
given opportunity to satisfy himself that the drop-testi 
machine, in its essential aap = Tagger 4 with the fol- 
lowin, uirements :—The weight of the tup shall be 
2000 Ib.; the radius of its striking face 5 in. ; the weight 
of the anvil-block shall be amply sufficient to ensure 
rigidity, and, moreover, it shall rest on a solid masopr 
foundation, The iron or steel supports for the rails shall 
be rounded to a radius of 5in., set 3 ft. apart between 
centres, and shall be firmly secured to the anvil-block. 
The tup shall be so arranged that it can be conveniently 
dropped from any specified height. 


6. Sectivn., 


Before the general manufacture of the rails is com- 
menced, the manufacturer shall, if required by the engi- 
neer (or by the purchaser), supply two sets of templets, 
internal and external, made of approved materia). These 
templets, engraved as specified in the contract, shall be 
submitted to the engineer (or to the purchaser) for his 
approval, and at the commencement of rolling the engi- 
neer will have a competent person present to approve of 
the section. 

The rails shall be of uniform section throughout, and 
shall conform, as accurately as possible, to the approved 
templet, consistent with paragraph No. 7, relative to 
——— weight. To allow for the unavoidable wear of 
the rolls, a variation in height of in. less and ,, in. 
greater than the specified height will be permitted. A 
perfect fit of the fish-plates, however, shall be maintained 
at all times. 

7. Weight. 


The weight of the rails shall be maintained as nearly 
as possible, after complying with paragraph No. 6, to 
that specified in the contract. A variation of 0.5 
cent. for an entire order will be allowed. The Aino wd 
turer shall weigh one rail each hour during the entire 


rolling. 
Rails shall be accepted and paid for according to actual 


weight. 
8. Length. 

The standard length of rails shall be 33 ft. Ten 
cent. of the entire order, if made, will be acce in 
shorter ——, varying by even feet down to ft. A 
variation of 0.25 in. longer or shorter than the standard 
length will be allowed. This allowable variation shall be 
§ in. longer or shorter for rails over standard length. 

When rails of yo lengths, slightly shorter than 
33 ft., are ordered for curves, they will not be counted in 
the allowable percentage of short rails. 


9. Drilling. 

Circular holes for fish-bolts shall be drilled through the 
web, from the solid, at each end of the rails and in strict 
accordance with the specification. They shall conform 
accurately to the drawing and dimensions furnished in 
every respect, must be clean and square with the web, 
and left without burrs on either side. 

Should any of the holes vary from the correct size or 
ge more than ,y in., the rails in question will be 

iable to rejection. 


10. Finish. 


Rails shall be straight in line and surface when finished, 
the straightening being carefully done while cold ; smooth 
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on head, sawed square at ends (variation to be not more 
than ;, in.), and, prior to shipment, shall have the burr 
occasioned by the saw-cutting carefully chipped and filed 
off, particularly under the head and on top of the flange; 
the ends must be clean. The rails are to be free from 
injurious defects and flaws of all kinds. 


11. Branding. 


The maker’s name, initials, or other ised mark, 
the month and — of manufacture, and the initials of 
the railroad, shall be rolled in raised letters on the side 
of the web. If specially desired, the weight of the rail 
per yard will be added. 

e heat number shall be plainly any ae on the web 
of each rail while hot, in at least two places, and at a 
sufficient distance from the ends so that it will not be 
subsequently covered by the fish-plate. : 

All rails detinitely rejected shall be at once marked in 
such a distinctive manner as will enable the inspector 
to readily identify them, but not so as to render them 
unsaleable to other parties. 

Both ends of all ‘*seconds,” or No. 2 rails, to be painted 
white. Both ends of all short lengths first quality, or 
No. 1 rails, to ba printed green. Spacial length rails for 
curves to be painted red. 


12. Inspection. 


The manufacturer shall give to the engineer (or the 
purchaser), or his inspector, if so instructed, a reason- 
able notice in writing before rolling shall be n, and 
similar written notices in advance of each resumption of 
rolling, in case the order is not filled at one continuous 
rolling. Should. the maker fail to give said notice, all 
rails rolled in the absence of the duly authorised represen- 
tative may be rejected as part of the contract. The 
party thus notified shall, in turn, give written notice to 
the manufacturer of his intention to be present, or per- 
mission to proceed at the time designated by the maker. 

Authorised representatives shall have free access to the 
works of the manufacturer at all times when the contract 
is being filled, and shall have, free of cost, all reasonable 
facilities afforded by the maker to satisfy them that the 
finished rails are furnished in accordance with the terms 
of these specifications; the inspection shall therefore be 
conducted so as to cause no serious delays in the pro- 
cesses of manufacture. 

Rails will be cone upon individually or by heats, 
according to the character of the requirements specified. 
os rails to become at once the property of the 
maker. 

All tests and inspection shall be made at the place of 
manufacture, and the engineer, or his representative at 
the mill, shall be empowered to give the necessary 
written certificates of acceptance to the manufacturer, in 
such a manner as not to cause delays in the shipment of 
inspected rails. 


13. ‘‘ Seconds,” or No. 2 Rails. 


Rails which possess any injarious defects, or which from 
any other cause are not suitable for first quality, or No. 1, 
rails, shall be considered as ‘‘seconds,” or No. 2 rails. 

They shall not have flaws in their heads of more than 
0.25 in., or in the flange of more than 0.5 in. in depth ; 
and, in the judgment of the inspector, these shall not be 
so numerous or of such a character as to render them 
unfit for recognised No. 2 rail uses, such as in the main 
track at stations, in sidings, and in yards. 

The ends of No. 2 rails shall be painted white, and they 
shall have two prick-punch marks on the side of the web 
near the blow number brand, and placed so as not to 
covered by the fish-plates. 

No. 2 rails will be accepted up to 5 per cent. of the 








CanapiaAN Trape.—The value of the imports into 
Canada in the year ending June 30, 1906, was 290,342,408 
dols., as compared with 261,911,435 do!s. in 1904-5, and 
251,460,737 dols. in 1903-4. The value of the exports from 
Canada in 1905-6 was 235,483,956 dols., as compared with 
190,854,946 dols. in 1904-5, and 198,414,430 dols in 1903-4, 
The value of Canadian imports and exports combined for 
1905-6 will be seen to have ton 525,826,364 dols., showing 
an increase of 15 per cent. as compared with 1904-5. 





AGRICULTURAL Enainks.—The value of the agricultural 
engines exported in June was 114,435/., as compared 
with 113,015/. in June, 1905, and 109,709. in June, 1904. 
The principal moe were made up as usual to Euro- 
pean countries. The aggregate value of the agricultural 
engines expor to June 30 this year was 571,987/., as 
compared with 461,824. in the first half of 1905, and 
513,693/. in the first half of 1904. In these totals ship- 
ments to Euro countries figured for 397,628/., 


be | 220 lb.; ferro-silicon (50 per cent. of silicon), 17 lb. ; 


THE KJELLIN ELECTRIC STEEL 
FURNACE.* 


By E. C. Issorson (Sheffield). 


TuIs process was reported upon by the Canadian Com. 
mission in 1904, and ane Satpal Satopeation %... a 
given in a paper by Chief Engineer V. t, 
published in Stahl und Lisen.t+ Believing’ that some of 
the latest particulars of the process will be of interest, 
the author submits the following data. 

At Gysinge, in Sweden, during the year ending May 31, 
1906, from a fixed furnace giving 1 ton (2240 1b ) of steel 
per tap, there were produced 959 tons of tool steel and 
special steel ingots. 

In carbon and iron tool-steels all the usual tempers 
were made. The bulk of this steel was made from charges 
composed of about 89 per cent. of Swedish white pig iron 
and 20 per cent. of steel scrap. The percentage of carbon 
was rezulated by the addition of briquettes. Other 
charge: were made from Swedish white iron and steel 
scrap. 

The average time taken ed charge for the year, when 
adding briquettes, was 74 hours, and the electric en 
con:umed was 1128 units (kilowatt-hours) per ton. The 
average time per charge for white iron and scrap charges 
was 54 hours, and the electric energy consumed was 886 
units per ton. These consumptions include all time and 
energy lost from various causes, such as bad water-supply, 
ice, &c. 

It is quite ordinary practice to complete the charges 


Per Cent. 
Manganese xe - sg a -" a 9.18 
Sulphur .. aa se oe “s : bs 0.C10 
Phosphorus aa és = “3 =e = 0.012 
B. iquettes. 
Iron.. as as ot = . ee -- 50.0 
Sulphur .. a a av m 0.010 
Phosphorus “A a ; “ 0 006 
Silica 3% % -. ; :. ~ . 1100 
Lime (CaO) = a be éh ; s 2.59 
Alumina de os ie Bs “f i 0 50 
Steel Ing sts. 
Carbon... he 3 we ” “a .. 0.40 to 2.00 
Silioon - - <a ne ‘ we : 0.12 
Manganese “on - - a *“ oe 0.34 
Sulphur .. fs a a és ‘A “2 0 012 
Phosphorus Ee oe os : + Ss 0.014 


The lining of this furnace during the year was mag- 
nesite. When using briquettes the lining lasts, on an 
average, five weeks, and when charges are worked 
— briquettes the average life of the lining is seven 
weeks. 

Various tests have heen made of the steels produced in 
this furnace, and many have been given in previous re- 
ports. During the year satisfactory results obtained in 
works practice have been reported, particularly in con- 
nection with the following steels:—Stamping dies, punches, 
cold chisels, screwing-dies and taps, cutlery, drills, and 
turning tools. The following special steels have also 
been produced :—Tungsten steel (including permanent 
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with briquettes in 64 hours, and without briquettes in 
5 hours, as shown by the following typical charges :— 
White pig iron, 1457 lb.; steel scrap, 439 1b.; briquettes, 


ferro-manganese (80 per cent. of manganese), 15 lb.; alumi- 
nium, 1 oz. 

The times, strength of current, and units consumed for 
this charge were as follows :— 

















355,878/., and 373,337/. respectively. The exports to the 
three principal groups of colonies in the first halves of 
= last three years were represented by the following 
values :— 











Colonial Group. 





£ | £ £ results were as given in the table in the next column. 
pene a Africa — —_ pl The chemical composition of the materials charged and 
rit ndia + 7,182 07! 8, ; a 
ae. “ "| gstees =| ar'z00 | se'ogs of the resulting steel were as follows 


Tt will by observed that European countries are the main 
stay of this branch of our exports. It may be noticed, 
however, that agricultural engines were ship to South 
America to June 30, this year, to the value of 74,190/., as 


compared with 39,9212. in the first half of 1905, and | stitute, July 26, 1906, 


A second charge was made as follows : — 


1906. 1903. | 1901. 4.51b.; ferro-manganese, 6.5 lb.; aluminium, 1 oz. 





Current. 
Time. . _— 
Kilowatts. | Units. 
5.30 126 Charging two-thirds of the 
pig iron 
6.00 145 67.50 
6.30 160 76.25 
7.00 170 2.50 | Charging the remaining one- 
| third of the pig and the 
scrap. 
7.30 170 85.00 | 
00 165 83.75 Clear melted. 
8.30 165 | 8250 | Briquettes added. 
9.00 165 82.50 
9.30 165 82.50 Briquettes added. 
10.00 165 82 50 
10.30 165 82.50 Briquettes added. 
11.00 165 $2.50 
11.30 165 | 82.50 
12.00 130 | 48.75 Ferro-silicon and od 
a ganese added. Tapped. 
6} hours oe 1046.25 | 


Steel scrap, 1372 lb.; white iron, 914 Ib.; ferro-silicon, 


The time was reduced, no briquettes being added. The 


White Iron (Herrdng). 


Per Cent. 
Total carbon ny “s ~ 7 4.00 | 
Silicon ae we - “s + 0.15 


* Paper taken as read before the Iron and Steel In- 








14,615/. in the first half of 1994, 


+ Vol. xxv., 1905, Noe. 3, 4, and 5. 





Time, Current Energy, and Units Consumed. 


Current. 











a — 
Kilowatts. | Units. 
7.00 125 Charging all pig and one-half 
scrap. 
7.30 145 67.50 
8.00 155 75.00 
8.30 160 | 78.75 Charging scrap. 
9.00 | 165 81.25 
9.30 | 170 83.75 
10.00 | 165 83.7 Clear melted. 
10.30 165 92.50 
11.00 | 165 82.50 
11.30 165 82.50 | 
12.00 135 75.50 Ferro-silicon and fe1:ro-man- 
ganese added. Tapped. 
6 hours | es | 798.30 | 








magnet steei), chromium steel, nickel steel, nickel- 
chromium steel, self-hardening steel, and high-speed tool 
steel. High-speed tool steel, tested to one of the latest 
Government specifications, gave satisfactory results, 
while 25 per cent. unannealed 2-in. nickel-steel bar, 4 in. 
in diameter, gave a yield point of 30.68 tons per square 
inch, a maximum stress of 50.44 tons per square inch, an 
elongation of 44.00 per cent., and a reduction of area of 
60.00 per cent. 

Electrical tests carried out have shown that No. 6 
gauge-rods had a specific resistance of 36 microhms per 
cubic inch; No. 16 gauge wire a specific resistance of 
33.5 microhms per cubic inch. 

The form of filling furnace adopted and recently erected 
is shown in the engraving above. represents the 
primary coil; B, iron core; and C, the bath (secondary 
circuit). The advantages of this furnace are that it can 
be tipped over the lip, or from the tap-hole, and can 
easily be repaired and relined when necessary. 





Soutn Arrican TeLecrarHy.—The telegraph revenue 
of the Cape Colony for the twelve months ending May 31, 
this year, was 208,590/., showing an increase of 2170/. as 
compared with 1904-5. 
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THE LATE JAMES DREDGE. 


Ir was with the deepest regret that we briefly 
announced in our last issue the sudden death of one 
who has taken a prominent place in the conduct of 
this journal almost from its commencement, over 
forty years ago. We were unable last week to 
write an account of Mr. Dredge’s career; and 
even now we find the task a most difficult one. 
The chief work of Mr. 
Dredge’s life was essen- 
tially connected with the 
conduct of this journal, 
and those who have 
been intimately asso- 
ciated with him in the 
task find it impossible to 
give due appreciation to 





it ultimately led to his connection with this 
journal. 

In the year 1862 Mr. Dredge entered the office 
of Mr.—afterwards Sir John—Fowler, where he 
remained for some time. Amongst other work there 
he was engaged on drawings connected with the 
construction of the Metropelitan District Railway. 

Zerah Colburn had been the editor of our con- 
temporary The Engineer from 1858 to 1860, when he 


arrangement continued in force for about three 

years ; but during this period Mr. e was also 

an occasional contributor to the editorial columns. 

Early in 1870, upon the death of Zerah Colburn, 

Mr. Dredge joined Mr. Maw as co-editor, and he 

continued to take a most active part in the manage- 

ment of the affairs of the paper until he was stricken 
with an attack of paralysis in May, 1903. 

Contemporaneously with his editorial work, Mr. 

Dredge for. over thirty 

og took an exceedingly 

een interest in Inter- 

national Exhibitions. Iu 

addition to his work for 

ENGINEERING in connec- 

tion- with the Vienna 

Exhibition of 1873, the 

Centennial Exhibition at 








his labours without re- 
ferring to successful work 
in a way which would be 
out of place in these 
columns. Fortunately, 
Mr. Dredge had so wide 
a circle of friends in the 
engineering world that 
there is the less need for 
usto dwell on hispersonal 
qualities, and we may 
content ourselves with a 
more brief account of his 
life than our feelings 
would otherwise prompt 
us to write. 

The late James Dredge 
was born at Bath, on July 
29, 1840, and he was, 
therefore, at the time of 
his death, on Wednes- 
day, the 15th inst., in his 
sixty-seventh year. He 
was the son of Mr. James 
Dredge, of the city just 
named, and inherited en- 
gineering traditions from 
his father. The latter 
was an enthusiast in the 
field of civil engineering, 
having, amongst other 
things, been the patentee 
of a form of suspension 
bridge with inclined sus- 
pension rods carrying the 
roadway ; a type of which 
a number of examples 
were erected in different 
parts of the country. 

The subject of our 
memoir commenced his 
professional training at 
an early age, under his , 
elder brother, the late 
Mr. William Dredge, who 
was established in Lon- 
don as a civil engineer. 
In 1858 he entered the 
office of the late Mr. D. 








Philadelphia of 1876, and 
the Paris Exhibitions of 
1878 and of 1889, he was 
a member of the Royal 
British Commission for 
the Chicago Exhibition of 
1893, was similarly offici- 
ally connected with the 
Antwerp Exhibition of 
1894, was Commissioner- 
General for Great Britain 
for the Brussels Exhibi- 
tion of 1897, and was one 
of the Vice-Presidents of 
the British Commission 
for the Milan Exhibition 
of this year. For his 
work in connection with 
the Paris Exhibition of 
1889 he was appointed an 
Officer of the Legion of 
Honour, and for his ser- 
vices with respect to the 
Brussels Exhibition he 
was made a Companion of 
the Order of St. Michael 
and St. George. 

Mr. Dredge made sev- 
eral visits to the United 
States, where he was well 
known and had numerous 
valued friends. The first 
of these visits took place 
early in 1868, when he 
wrote accounts of several 
American works for this 
journal. The next was 
in 1876, in connection 
with the Centennial Ex- 
hibition of that year, 
when he also collected 
materials for a series of 
articles on the Pennsyl- 
vania Railroad, subse- 
quently published in 
book form. In 1890 he 
visited New York to 
deliver an address on 
the unveiling of a statue 














K. Clark, remaining with 
him until the year 1861. 
During this time Mr. 
Dredge’s work included 
the preparation of some 
of the drawings illus- 
trating Mr. Clark’s book 
“* Recent Practice in Lo- 
comotive Engineering,” 
a supplement to the 
latter's widely - known 
work on ‘‘ Railway Ma- 
chinery.” It was while 
engaged in this work that 
Mr. Dredge made the ac- 
quaintance of that great, 
though erratic, engineer- 
ing genius, the late Zerah 
Colburn, who was revisiting England in com- 
pany with the late Alexander L. Holley. The 
object of Mr. Colburn and Mr. Holley’s visit 
was to obtain information as to current railway 
practice in this country, and while here the 
former undertook to contribute chapters on Ame- 
rican locomotives to Mr. Clark’s new book just 
mentioned. The acquaintanceship with Mr. Col- 
burn thus commenced had a most important in- 
fluence on Mr. Dredge’s subsequent career, as 


From a Photograph by Messrs. Mayall and Co, 





erected to the memory 
of his old friend Alex- 
ander Holley. It will be 
remembered that it was 
in this year that the Iron 
and Steel Institute held 
a meeting in the United 
States at the invitation 
of the American institu- 
tions, representing the 


tives KMectyy Civil, Mechanical, and 





resigned the position ; only, however, to resume it 

in in 1861. In 1864 he once more resigned the 

itorship, and in the following year he determined 
to establish a journal of his own. The result was 
that the first number of ENGINEERING was pub- 
lished in January, 1866. Prior. to this he had 
arranged with Mr. W. H. Maw, whom he had 
known for some years, to join him as sub-editor of 
the new paper, while Mr. Dredge took charge 
of matters connected with illustrations. This 


Mining Engineers of that 
country. Advantage was 
taken of this occasion to 
unveil a bronze bust 
of Holley, erected in 
Washington-square, New 
York, and Mr. Dredge 
was invited by a joint committee representing the 
American institutions to deliver the inaugural ad- 
dress. This was delivered in Chickering Hall, New 
| York, on October 2, 1890. It was essentially a labour 
of love, for James Dredge and Alexander Holley 
| had been almost life-long friends, and the eloquent 
/and appreciative address which Mr. Dredge deli- 
vered was eminently worthy of the occasion.* At 


* See ENGINEERING, vol, 1, pages 433, 469, and 500, 
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the special: request of the American Society of 
Mechanical Engineers, he also contributed a memoir 
on. the late Sir Henry Bessemer, which was pre- 
sented at the Niagara Falls meeting of June, 1898. 

Mr. Dredge was elected a member of the Institu- 
tion of Mechanical Eogineers in 1874, and of the 
Institution of Civil Engineers in 1896. He was also, 
in May, 1886, elected an honorary member of the 
American Society of Mechanical Engineers, and he 
for some time served on the Council of the Society 
of Arts. 

Mr. Dredge never fully recovered from the 
paralytic attack of three years ago, to which re- 
ference has been already made, but he continued to 
devote considerable time to the editing of Traction 
AND TRANSMISSiON—a publication of which he was 
the originator, and in which he took the keenest 
interest, until its discontinuance in 1904. During 
the past three years he spent the greater part 
of his time in the south of Europe or at his home 
at Titchfield, in Hampshire. A few weeks ago he 
returned from San Kemo, where he had resided 
during the winter, and at the beginning of the 
present month he went to a charming cottage at 
Pinner, where he could have quietness and pure 
air, without being too far from town. His courage 
and hopeful disposition bore him up through three 
years of greater or less disablement that would 
have made a less sanguine nature despair, and 
death, which, as we have said, took place on 
Wednesday, the 15th inst., came at the last as he 
wished it to come—painless and instantaneous, 
with those around who had tended him so patiently 
and lovingly during his long illness. 


LITERATURE. 


The Liaw of Tramwiys and Light Railways in Great 
Britain. By Grorce Stuart Ropertson. London: 
Stevens and Sons, Limited. [Price 25s. ] 

Tus work, although in name the third cdition of 

Sutton’s ‘*Tramways Acts of the United Kingdom,” 

is in reality a new book altogether, since the passing 

of the Light Railways Act in 1896 rendered obso- 
lete any written before that date. The method 
adopted by the author is the commendable one of 
printing the statutes in full, with notes and re- 
ferences to the decided cases in each section. For 

the working practitioner this makes the book a 

really handy reference volume,.especially where, as 

in this case, the notes are full and, allowing 
for cases decided since publication, up to date. 

With regard to electrical interference, for example, 

the author has given a full list of American cases, 

which, although, of course, not binding upon the 

English courts, are yet listened to with attention. 

A very important case on this point, noted at some 

length, is that of the Eastern and South African 

Telegraph Company, Limited, v. Cape Town Tram- 

ways Companies, Limited [1902, A.C. 381], in which 

it was held by the Judicial Committee of the Privy 

Council that where a tramway is constructed under 

statutory powers, the company were not liable for 

an escape of electricity which damaged the tele- 
graph company’s cables, because such an escape was 

a natural result of the operations legalised by the 

statute. And where a section of the tramway was con- 

structed without statutory authority, the tramway 
company were still held not liable when they showed 
that the telegraph company could have avoided 
damage had they constructed their cables in a dif- 
ferent fashion. This case goes further than any 
previous decision to narrow the ambit of the autho- 
rity of the old leading case of Fletcher v. Rylands, 
and seems to finally dispose of the old theory that 

a man’s voluntary acts, even when lawful and free 

from negligence, are primd fucie done at his peril. 

We do not altogether agree with the ratio decidendi 

of the Privy Council’s judgment, but the judgment 

itself seems in consonance with modern ideas on 
the subject. 

One other very important point dealt with by 
the author at some length is hs: pees Section 
43 of the Tramways Act, 1870, under which a local 
authority is empowered to compulsorily acquire a 
tramway undertaking within its district. As is 
well known, this section has been interpreted by 
the House of Lords in such a way as to press very 
hardly on the tramway companies. [Edinburgh 
Street Tramways Companies v. Lord Provost and 
Magistrates of Edinburgh (1894, A.C. 456), and 
London Street Tramways Company v. London 
County Council (1894, A.C. 489.) 

The author says it is futile for a text-book to 











attempt to criticise these decisions, especially when 
in his, the author's, opinion veg Ang right. We 
have the greatest respect for . Robertson’s 
opinion ; but though we may be driven to agree 
with him regretfully, we do not think the matter 
can be dismissed in quite so summary a manner. 
The special circumstances in the London case, 
which, it has been urged, prevent it being a 
clear decision on the pvint of law, are rather 
more weighty than the author admits. To 
begin with, terms had been made between the 
parties as to the sale of lands and buildings used 
for dépéts and works, and also as to the sale of 
horses, cars, materials, and works (other than the 
actual tramways to be sold and purchased). This 
alove seems to indicate that the reference to Sir 
Frederick Bramwell was not the kind intended by 
Section 43. It was nwt contended in that case— 
and, in face of the agreement, it could not have 
been successfully contended—that the arbitrator 
had to value ‘‘the tramway and the lands, build- 
ings, works, materials, and plant,” in the language 
of Section 43, as one group, and not as isolated 
items. It seems to us at least an arguable question 
whether the peint for decision in the London 
Street Tramways case was not simply whether the 
arbitrator had rightly valued the ‘‘ purchased 
tramways,” which alone were referred tu him for 
valuation. In the Edinburgh case there was appa- 
rently an agreement of much the same kind, and 
‘*the tramway” was valued separately from the 
other matters mentioned in Section 43, and the 
only question decided by the House of Lords was 
whether the valuation was correct. 

We should be very glad to see a case decided 
in which there were no private agreements between 
the parties to complicate and obscure the issue ; of 
course, there is much else to be urged on both 
sides, for which we have not space here. 

The author has a valuable chapter on that chaotic 
tangle of decisions, the law of locus standi, and 
another on the rating of tramways and light rail- 
ways. He dves not, however, attempt to define 
either. 
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THE ENLARGEMENT OF VICTORIA 
STATION. 
(Continued from page 142.) 

In our — article we described in detail the 
main roof, and now we publish on our two-page 
plate, and on pages 244 and 245, details of those 
portions which form the ends and boundaries of the 
roofed area, where these vary from the ordinary 
type described in our previous article. 

Fig. 86 on the two-page plate shows one of the 
gable ends to the south station. These are carried 
by gable girders supporting the rafters and rect. 
angular framing, to which the vertical glazing is 
attached. Details of the various joints in these, 
and of connections with the adjoining weaver roof, 
are shown in Figs. 87 to 98. 

Figs. 99 and 100 show on a larger scale the attach- 
ments of the gable girders to the column tops at the 
south end of the station ; details being also shown 
of the gangway, gutters, and drainage-inlets to the 
columns in Figs. 102 to 105. 

Figs. 106 to 111 show the ends of gable rafters 
at the valley over the columns to the north station 
roof, together with sections of screen and roof- 
cladding at the gable front. A cross-section of the 
north gable girders showing the connection with 
one of the cross-girders carrying the weaver roofing 
is illustrated in Fig. 101. 

Fig. 112 shows a plan of gable girder with 
horizontal wind bracing, and in Figs. 113 to 116 
are shown the uprights to the gable screen. 

The hipped ends of the roof against the Hotel 
annexe are illustrated in Figs. 117 to 123, which 
show the end main principal against the hip, Figs. 
124 to 132 the hip rafter, and Figs. 144 to 154, on 
page 244, the longitudinal half-rafter, Fig. 148 
showing the closed end of the ventilating lantern. 

At the east side of the north station along the 
boundary between it and the station of the S.E. 
and C.R. company, the roof is supported by steel 
stanchions braced together, between and around 
which a screen wall of brickwork, with stone 
moulding, is built, as illustrated in Figs. 155 to 157 
on page 245, showing respectively an elevation, a 
plan above platform, and a plan of foundations of 
the northern portion of the wall. Fig. 158 shows 
an elevation of the stanchions and framing. 

Cross-sections of the screen wall are shown in 
Figs. 159 to 163 on page 244, whilst details of the 
steel framework are shown in Figs. 164 to 169. 
Some of the intermediate stanchions at the northern 
end are 18 in. only across, the rest being 2ft. At 
the outer or southern end the framing is terminated 
by a heavier stanchion, which also carries the end 
of the gable girder, as shown in Figs. 136 to 143 
on the two-page plate. It will be seen that pro- 
vision has been made here for expansion in the line 
of the gable front, the end of the gable girder 
being supported within the stanchion by a rocking 
link in place of a fixed attachment. 

(To be continued.) 








CALENDAR OF THE GLASGOW AND West OF ScoTLaND 
Tecunicat Cottece.—We have received the calendar 
of this college, which gives full information concerning 
the courses in technical subjects for the ensuing session, 
1906-7. In its day and evening classes the college courses 
cover a la samaber of subjects. There are quite a large 
number of bursaries and scholarships in connection with 
the college, particulars of which are given in the calendar 
under notice. Typical examination papers are also 
given in the calendar; and, in fact, all particulars, such as 
fees, &c., desired by those who may contemplate taking 
up courses of lectures of this nature. We may mention 
that this college is being rebuilt, and will, when finished, 
be one of the best fitted of such schools in Great Britain, 
In the meantime, however, the work of reconstruction 
does not interfere in any way with the college routine or 


programme. 
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THE BRITISH ASSOCIATION. 
SECTION G.—ENGINEERING. 
(Continued from page 220.) 
Giow-Lamps. 

Ox Monday, August 6, a long and interesting 
paper by Sir W. L. Preece, K.C.B., was read 
hy the auther, the title being ‘‘Glow - Lamps 
Up to Date, and the Grading of Voltages.” The 
author dealt with certain historical data in con- 
nection with the introduction of the glow-lamp ; 
and after giving particulars of lamps using the 
rarer metals for filaments, he went on to speak o 
carbon filament lamps, treating upon the life of 
vlow-lamps, the effect of blackening of the glass, 
and other details. He stated that the most serious 
disturbance in our systems of distribution of elec- 
trical energy, and a prolific source of decay and 
destruction of our glow-lamps, was the variation of 
voltage, not only from standard specified pressures, 
but in any one system from the individual pressure 
adopted in the network of that system. This latter 
variation was an evil not only in the feeders, but in 
the service lines, and frequently in the internal 
circuits of lamp installations. No serious attempt 
had been made to secure uniform pressures through- 
out the network of distribution by introducing 
voltage regulators. A table was given showing the 
variation of a number of generating stations from 
the standard pressures of 110 volts and 220 volts, 
adopted by the Engineering Standards Committec. 
In 472 systems only eleven adopted 110, and eighty- 
two 220 volts, while 122 employed 230 volts. Most 
of these, however, were established before the 
Standards Committee was founded, but many had 
been established since. The author, continu- 
ing, said that the time had come for the Incor- 
porated Municipal Electrical Association and the 
Chairmen of the Electric Light Committees to take 
steps to secure uniformity of practice. This was 
necessary for the benefit of the public, for greater 
uniformity tended to greater economy. 

Standardisation was even of more consequence 
with motors than with lamps. The paper pointed 
out that there were several excellent systems of 
voltage regulators, which automatically maintained 
the pressure constant to within a small percen- 
tage for both continuous and alternating systems. 
Faulty rating of lamps, the author said, was a 
very serious evil. A large number of 220-volt and 
110-volt 16-candle-power lamps were purchased 
in the open British market, and sent over to 
New York to be compared with the American- 
made lamp. When tested their performance was 
wretched. They agreed neither with their marked 
voltages, candle-power, nor efficiency. They showed 
a miserable absence of uniformity. They averaged 
13.2 candle-power and 4.51 watts per candle. The 
American lamps averaged 16.2 candles and 3.83 
watts per candle with great uniformity. Both 
sets of lamps were subjected to the American 
rapid life test. They were set up at 3.1 watts per 
candle. The English lamps averaged a life of 
82 hours, the American 156 hours. The American 
220-volt lamp had five times the useful life of the 
English-made lamp of similar voltage. These ex- 
periments were repeated at home. Lamps were 
purchased in the open market in London and sent 
to the National Physical Laboratory ; the results 
confirmed the American figures. The author said 
the rejected cheap lamps of the Continent had been 
dumped down in this country, and their marking 
neglected. Experience showed that the cheap lamp 
was costly. He had heard of a case where con- 
tinental-made lamps absorbed 9.14 watts per 
candle. It was necessary that the correct rating 
of lamps should be made imperative, while greater 
regulation of pressure would facilitate the grading 
of lamps into groups, and enforce similar grading 
of our networks into zones of pressure. Falsifica- 
sion of brands must be made illegal, and lamps 
should be grouped ia classes somewhat in the fol- 
lowing way :— 

100 volts ; 105 voits ; 110 volta ; 115 volts ; 129 volts ; 
200 aa 219 ” 25 ” ” i ” 
there being thus two classes. No other lamps should 
be sold, and authorised distributors should ‘ dis- 
trict” their systems and regulate their pressures so 
as to maintain the pressure constant in each dis- 
trict. Such a grading would improve the output of 
lamps and reduce their cost of manufacture. 

The discussion on this paper was opened by 
Professor Silvanus Thompson, who said that there 
might be a prospect of the departure of the carbon 





glow-lamps, in view of the newer materials that 
were coming in. He thought it was a pity to try 
to grade lamps with carbon filaments, as had been 
Powe by the author, when they were likely to 

e soon superseded. The bright bodies might 
have less radiation, but the radiation would give 
more advantageous results. The: Professor illus- 
trated his remarks by lantern-slides. 

Colonel Crompton said he differed from the last 
speaker, inasmuch as we were not in immediate 
touch with the improved lamps to which reference 
had just been made. In regard to what had 


¢| been said about the inferiority of English lamps, 


he would point out that in America the lamp- 
makers were under more advantageous conditions, 
as there was a better system of distribution 
of pressure, and the variation would therefore be 
less uncertain. Another circumstance was that 
there was a comparatively small proportion of 
lamps used in private houses in America, the elec- 
tric light being mostly of a public nature. In this 
country conditions were different. It had been 
suggested that the companies should supply the 
lamps; that was specially forbidden by the Act 
in virtue of a clause put in at the suggestion of 
Mr. (now Sir) Joseph Swan in order to prevent 
a stereotyped kind of lamp becoming permanent, 
and thus checking improvement. It should be re- 
membered that the demand for electric current 
for heating and power purposes was increasing 
rapidly, and lighting was therefore becoming of 
less importance. Voltages should be considered 
from this point of view. The speaker agreed that 
if we were to adopt the American plan, and have 
zones of, say, 98 volts, 100 volts, and 102 volts, 
this grading system would be an advantage ; but it 
was difficult to carry out in England. Colonel 
Crompton, continuing, said that what he had seen 
lately led him to conclude that we were on the verge 
of doing some wonderful things by means of a 
luminous cloud. He had seen candle-power obtained 
with one-sixth of a watt which was 30 per cent. 
better than could be secured by flame-lamps. 

Mr. R. Hammond was in agreement with what 
had been said about so little progress having 
been made in the matter of design of lamps; but 
if the outcome of the paper was the compulsory 
marking of incandescent lamps, and their grading 
under the Weights and Measures Acts, then he was 
sure a great step would have been taken to raise 
the life efficiency of incandescent lamps in this 
country. 

Mr. C. Patterson said that he had tested a great 
number of lamps, and found that there was not 
much difference between the best type of English 
lamp and the Americanlamp. The average quality 
in England was brought down by a few makes of 
lamp, which were very bad ; if these were put out 
of account, the figures for this country were more 
favourable ; but the fact remained that the American 
user could be sure of a good lamp, while the Eng- 
lish user could not. This was very largely a matter 
of getting the right voltage. The uneven distribu- 
tion of pressure resulted in the lamp-maker having 
to put in lamps not designed for the actual voltage 
used, 

In replying to the discussion, Sir William Preece 
said that the object of the paper had been fully 
obtained by the discussion raised. 


Scinaie-Paase Exvecrric Tracrion. 


A paper by Mr. ©. F. Jenkin, on ‘‘ The Advent 
of Single-Phase Electric Traction,” was next 
read. This paper we shall print in full shortly. 
The author’s object was to call attention to the 
rapid advent of electric traction on railways, to ex- 
_— why electrification was being adopted, znd to 

escribe the system on which it should be carried out. 
After setting forth at some length the advantages 
of electricity as compared to steam, the paper pro- 
ceeded to consider the manner in which the change 
should be effected. Experience indicated that 
electrification would begin at many isolated centres, 
and that the independent lines would gradually 
extend and join up; therefore preference should 
be given to systems suitable for long lines. Trans- 
mission would be done at high tension ; but how 
should the power be distributed to the trains? The 
alternatives were, the author said, a third rail on 
the ground and a trolley-wire overhead. With the 
former the voltage would be low, and the current 
therefore large ; for the latter the current had to 
be small, and, therefore, the voltage high. For the 
low-tension third rail the best motors were of the 
continuous-current type; the high-tension system 





would need alternate-current motors, because it 
was only alternating current that could be trans- 
formed on the car to a voltage suitable for the 
motors. High-tension continuous-current motors 
were not likely to have, the paper said, any wide 
field of usefulness. 

The objections to the ordinary composite system 
of high-tension alternate-current transmission con- 
verted to low-tension continuous current were, that 
a fourth rail was necessary to bring back the large 
currents. The third and fourth rails were in the 
way at junctions; and also sub-stations would be 
necessary. On the other hand, with high-tension 
trolley-wire and alternate-current motors only a few 
stationary transformers would be needed. For 
“pee erge Compra the alternating system, 
therefore, had the advantage. The three-phase 
alternating system had some advantages, but these 
were outweighed by the fact that it needed two 
wires ; and, therefore, the single phase system had 
to be adopted almost of necessity. The author next 
proceeded to describe the general arrangement of a 
single-phase equipment. This was very like the 
well-known continuous-current tramway arrange- 
ment. The cars would have one or two motors, 
each fed from a transformer in the car, which wou!d 
bring the pressure to between 300 to 500 volts. 
The speed would be controlled by varying the 
voltage, or by a combination comprising varia- 
tion of the excitation. The switching would be 
done by means of contacts operated by single- 
phase magnets, or by compressed air controlled 
electrically. The rest of the car equipment would 
be similar t> continuous-current plant. The paper 
next proceeded to deal with details of the overhead 
line and the equipment generally. The author 
concluded by saying that it was much to be hoped 
that English railway engineers would not lag 
behind their foreign eatin in introducing elec- 
tricity on their lines. It was not to our credit that 
there should not be a single line in this country 
equipped with single-phase, when lines so equipped 
are working in Italy, Austria, Germany, France, 
Belgium, America, and Sweden. It was not to be 
expected that railway companies would embark on 
extensive schemes at first. It was therefore all 
the more necessary that they should at once put 
in hand short lines, so that they might become 
acquainted with the merits and possibilities of the 
single-phase system. 

he paper was followed by a discussion, in which 
Mr. William Cramp was the principal speaker. It 
was very difficult, Mr. Cramp eaid, to find from the 
pape any clear distinction between main-line and 
suburban traffic. He would ask the author whether 
he considered that a single-phase system was the best 
for both cases. If so, and if he pt advocated rail- 
ways running right into the main streets, it seemed 
certain in that case that the double-voltage system 
must be used; but this was only convenient with 
certain forms of motor. So far as electrifying main 
lines was concerned, the speaker suggested that 
only under certain conditions could electrification 
pay. The best way to ascertain these conditions 
was to draw curves between miles per hour and 
time for a given length of track. The average of 
such curves would show whether a given case would 
pay or not. There were too many precautions, and 
too many binding rules in this country. The use 
of the new ‘ Haltes” was a very good example. 
It seemed certain that this term had been adopted 
in order to allow the railway companies to stop at a 
place without providing all the conveniences which 
were demanded by Acts of Parliament, supposing 
the place to be called a station. Restrictions did 
not account for extraordinary rates, for it was well 
known that it was cheaper in certain cases to send 
goods from America to London vid Liverpool than 
from Liverpool to London. He considered this 
state of affairs simply disgraceful. The author's 
statement about propulsion of motors wanted a 
little revision. The question of high and low 
tension had nothing to do with the starting torque, 
which could be obtained by either system. Of 
course, frequency affected the question, and it was 
surprising to hear that lamps of low frequencies 
showed no variation. The speaker's experience 
was that there were both arc and incandescent 
lamps, with frequencies as high as 30 per cent. 

Another speaker observed that for trains making 
journeys of 40 or 50 miles without stop, electric 
traction would not pay. 

In replying to the discussion the author said that 
he recommended the single-phase for suburban and 
main-line traffic. Single-phase current could be 
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THE ROOF OF THE ENLARGED VICTORIA STATION, LONDON. 
MR. CHARLES L. MORGAN, ENGINEER TO THE LONDON, BRIGHTON, AND SOUTH COAST RAILWAY, ENGINEER. 
(For Description, see Page 242.) 
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used on continuous-current mains and series motors, | Sir William Preece, who occupied the chair, in |The fault was not that of the electrical engineers, 
and incandescent lamps could be run if the voltage Summing up the discussion, said that in England | but that certain railways had got into the hands of 
were low enough. we were behind other countries in electric traction. | those who had obstructed improvement. He had 
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THE ENLARGED VICTORIA STATION, LONDON; DETAILS OF BOUNDARY WALL. 
MR. CHARLES L. MORGAN, ENGINEER TO THE LONDON, BRIGHTON, AND SOUTH COAST RAILWAY, ENGINEER. 
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advised alternating currents, but his views were 
not approved. The third-wire system, which was 
now being adopted, must be described not only as 
obsolete, but as dangerous and stupid, compared 
with the system that the author had brought forward. 


Gas ror Lieut, Heat, anD Power 
PRopvuction. 


The last paper taken on Monday, August 6, was 
a contribution by Mr. A. J. Martin on “A 
General Supply of Gas for Light, Heat, and 
Power Production.” The author said that while 
attention had been concentrated. upon electri- 
city as the medium for supplying all light, heat, 
and power, the claims of gas had been to some 
extent overlooked. The late Sir William Siemens 
used to insist that gas should be used for all 
purposes in place of coal, the burning of which in 
its raw state he denounced as Warbarous practice. 
The main obstacle to the use of gas for purposes 
other than lighting was its cost, which varied from 
11d. per 1000 cubic feet (at Widnes) to upwards of 
is. 6d. The higher prices of gas were due, the 
author said, to various facts. The chief cause of the 
higher price of gas was the standards of illuminatin 
value to which it had to conform, the large capita 
involved, the disproportionate cost of manufacture 
on a small seale, and the high prices paid for coal, 
consequent on the cost of carriage from the col- 
Leries. Illuminating standards were being relaxed 
ii many cases. The effect of high capital charges 


and of working on’ a small scale was being auto- 
— reduced with increase of consumption ; 
and the greater part of the cost of carrying coal 
might be saved by making gas at the pit’s mouth 
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and piping it under pressure to the Metropolis. 
The pipe-line was the cheapest means of transport 
for anything that could be made to flow. No one 
would think of conveying water by rail, and water 
was piped at Coo ie a distance of 352 miles ; 
whilst petroleum was carried in pipes for 400 miles 
to New York Harbour. Gas had many advantages, 
the author said, over electricity for transmission 
purposes. It could be conveyed at less cost. and 
was of much higher efficiency, could be stored 
cheaply and without loss, and used at any desired 
rate, while it required no conversion, as in the case 
of high-tension electricity. In America gas had 
been piped to great distances, extending over 200 
miles in some cases, with marked success. 
The meeting then adjourned. 


BaLaNncinG oF ENGINEs. 


On members of the Engineering Section assem- 
bling on Tuesday, August 7, Professor Ewing, the 
Sectional President, again occupied thechair. The 
first paper on the list was a contribution by Pro- 
fessor W. E. Dalby, on ‘‘ Experiments Illustrating 
the Balancing of Engines.” The Professor ex- 

lained his experiments by the use of some very 
utiful working models, which proved in a prac- 
tical manner the accuracy of his contentions. We 
printed the substance of Professor Dalby’s lecture, 
together with illustrations of the models, in our last 
issue (see page 237 ante). 

In opening the discussion on this paper, Profes- 
sor Ewing referred to the excellence of the models, 
and said it was a foretaste of the advantage of 
teaching mechanics by practical examples aided by 
models. 






















Colonel Crompton attested to the complete effi- 
cacy of the Dalby system of balancing. e could 
~~ this with confidence, because he had been 
called in as an expert by a borough authority 
that had been attacked on account of the vibra- 
tion of the electric generating machinery it owned. 
No doubt there had been considerable vibra- 
tion from the engines that ran the borough 
electric generating station, and a whole row of 
houses had been vacated. Professor Dalby had 
been called in, and by the beautiful arrangement 
which he had described had balanced the engines in 
a manner that was undoubtedly effective. The 
inhabitants on the other side of the street, how- 
ever, thought they would like to have some of the 
borough money also, and took proceedings against 
the Borough Council. This was after Professor 
Dalby’s method had beem applied to the engines. 
Colonel Crompton was called in, in consultation, as 
to whether the balancing had been effective. He 
applied some of the most delicate tests, without 
result. He then set up observing-places at various 
distances, and increased the delicacy of his instru- 
ments until he did detect a certain amount of 
vibration. He had the electric-light engine stopped, 
and the vibration continued. timately the result 
was traced to some deep-well pumps at a con- 
siderable distance away. He could therefore say 
from his own experience that this was a most 
triumphant case of successful balancing of recipro- 
cating engines. 

Professor Ewing, in proposing a vote of thanks 
to the author, said it could have been wished that 
the London County Council had engaged Professor 





Dalby’s services befere putting up a generating 
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station half a mile from the Royal Observatory at 
Greenwich. He spoke with interest on the point, 
because he was at the present moment investi- 
gating the subject ; and, perhaps, for that reason it 
would not be right for him to say any more on that 
occasion. 

Professor Dalby, in replying to the discussion, 
said that the credit for the excellence of the work- 
manship on the models was due to Mr. Cusson, the 
maker. 


STeAM-TURBINES. 


A paper by Mr. G. Gerald Stoney was next read 
by the author. This was a long and interesting contri- 
bution, in which the author dealt with the develop- 
ment of the steam-turbine. The first example was 
made in 1884 by Mr. Parsons, and was of 10 horse- 
power, whilst Parsons turbines up to 8000 horse- 
power have been used in the great power stations of 
Carville, Neasden, Chelsea, Paris, &c. The author 
then went on to describe the development of the 
steam turbine for driving rotary air-compressors of 
the turbine type, such as were largely used for 
blowing blast-furnaces and other work. He pointed 
out the advantages gained in the matter of weight, 
small foundations, consumption of oil, and, above 
all, high economy of steam. The turbo-blowers 
were generally of a capacity of about 20,000 cubic 
feet of free air per minute, at a pressure of 10 lb. 
to 15 lb. per square inch. A slightly different type 
was also made, having a capacity of about 30,000 
cubic feet of air per minute, at about 1 Ib. per 
square inch pressure. They were used in several 
large iron-works and elsewhere for dealing with the 
waste gases from furnaces, and driving these gases 
through the recovery plant. An important point in 
their favour was that they did not clog with tar 
and other matters. The author, continuing, 
pointed out that it was almost, if not quite, impos- 
sible to use steam at about atmospheric pressure 
economically in a reciprocating engine ; and here 
the exhaust steam became of importance, especially 
in cases where there were non-condensing engines 
in use. He gave many examples of such installa- 
tions, and spoke of the high economy attained by 
the arrangement described. The use of the vacuum 
augmenter* was also dealt with, and instances of 
high vacua obtained in patee were brought for- 
ward. The latter part of the paper referred to the 
development of the marine turbine, from the time 
it was first tried in the Turbinia in 1897 up to the 
present day. 

It was only nine years since the little Turbinia 
was completed, and yet at the present time, out of 
- a total number of 68 vessels on Lloyd’s Register of 
over 20 knots, no less than ten used Parsons tur- 
bines ; whilst, as was well known, the largest 
steamers in the world, the Mauritania and the 
Lusitania, which were designed to cross the Atlan- 
tic at 25 knots, and would require 70,000 horse- 
power, were being fitted with these turbines. The 
total horse- power vf the marine turbines com- 
pleted and on order approached 1,000,000 horse- 
oe It had been found that cross - Channel 

oats with turbines used from 15 per cent. to 25 
per cent. less coal than those with reciprocating 
engines ; besides which, there was a smaller engine- 
room staff, and a much less demand on oil, waste, 
and other stores. The case of the third-class 
cruiser Amethyst was also dealt with. Our 
readers will be familiar with the trials of this 
vessel.t All turbine vessels—with the exception 
of the Viper and the Dobra, which vessels had four 
shafts, and a yacht which had two—have been fitted 
with engines of the three-shaft type, a high- 
pressure turbine on the centre shafts, and two low- 
pressure turbines on the wing shafts. The low- 

ressure turbines also contained the astern tur- 

ines, with the addition, in the case of warships, 
of cruising turbines for low speeds. In very large 
ships, the author said, four shafts were preferable, 
the hi 14, soaps turbines being on the centre shafts 
and the low-pressure turbines on the wing shafts, 
but in small slow-speed yachts two shafts had 
proved successful. In the case of tramp steamers 
of about 10 knots, a very great economy would be 
obtained by the use of an exhaust turbine with a 
reciprocating engine exhausting into it. An exami- 
nation of the indicator diagrams of a tramp steamer 
would show that the steam was usefully expanded 
only down to about 7 lb. absolutely, and that 
nearly the whole of the energy from 7 lb. to, say, 





* See Enarnzerrne, vol. Ixxviii, page 501. 
+ See Encingerine, vol. lxxviii, page 689. 


1 lb. absolute was wasted. By the use of the 
exhaust turbines the greater part of this waste heat 
could be recovered as energy, representing a net 
gain of 15 per cent. to 25 per cent. in the power, 
without additional fuel being burnt. Mr. Stoney 
concluded by saying that it was expected soon to 
put this system into actual operation. The paper 
was illustrated by a number of lantern-slides. 

Professor Ewing said that next to Mr. Parsons 
himself, no one had more right to claim credit for 
the development of the steam turbine than the 
author of the paper. Fifteen years ago, the 
speaker had been requested by the town authorities 
of Cambridge to make a report on the Parsons 
steam turbine for the pur of electric lighting. 
It was then confidently anticipated that his report 
would be a condemnation of the new idea, and Pro- 
fessor Ewing himself did not appear to have been 
very sanguine as to the success of the invention. 
He, however, made very complete trials, and the 
result was that in place of condemning the steam- 
turbine, he altogether blessed it. It was adopted 
for Cambridge, and afterwards had been used 
in many towns for the same purpose. After 
some time, he was invited to make an exami- 
nation of the Turbinia, and it would be long before 
he should forget the surprise he felt when he saw 
the performance of this little vessel. It was a 
far cry from the Turbinia to the 70,000 horse- 
power Cunarders, but he was convinced that the 
turbine was the steam-engine of the future. The 
one great thing that remained for Mr. Parsons 
and Mr. Stoney to do was to show how the tur- 
bine could be worked as an internal - combustion 
motor. 

Mr. Robert Hammond said that many persons 
had delayed the adoption of the turbine from the 
fear that the blades would be worn by the action of 
the steam, and that, therefore, there would bea loss 
of efficiency. He would ask the author whether 
there was any fear from this cause. 

Another speaker said that as high speed was 
necessary to economy in the steam-turbine, was it 
good policy to introduce this type of engine into 
vessels that did most of their steaming at cruising 
speeds ? 

Mr. Hawkesley asked whether turbines should 
not be used for the propulsion of motor-cars. A 
reduction of speed no doubt would be necessary, 
but this might possibly be got over by the much- 
despised worm-gearing. If such gearing were used, 
cars would be silent. 

Some other members having spoken, Mr. Stoney, 
in reply, said that the gas-turbine had been a 
subject that had occupied a good deal of thought 
on the part of himself and Mr. Parsons. What 
was wanted to make it a success was a material 
that would stand a white heat; but whatever 
might be in store for the future, at present 
there appeared no hope in this direction. In 
regard to the adoption of the steam-turbine for 
motor-cars, he would point out that that would 
involve the use of a boiler, and at present the steam 
cars that were in use ran with great freedom from 
vibration. He thought the application of the tur- 
bine to motor-car driving was almost as difticult a 
problem as that of the gas-turbine. As a matter of 
experience, there had been found to be no cutting 
of the blades of turbines by the action of the steam 
at moderate speeds, excepting perhaps, to a slight 
extent, the two last rows of blades might be affected, 
as here the speed was very high. He admitted 
that, in the early days, before they had attained 
full experience, machines had been made with too 
low clearances, and that had caused trouble. The 
danger of friction through the ends of the blades 
touching was, however, got over by thinning down 
the ends, so that if they did touch they gave way 
readily, and the friction was small. It was possible 
to overload the turbine without great loss of 
economy, and with the marine turbine the cruising 
element gave a great range without reducing effi- 
ciency. The application of the turbine to loco- 
motives, a matter referred to by one speaker, was 
a very difficult problem, on account of the reduction 
of wn of rotation that would be ne — 
Heilmann had tried to get over this by electrical 
pevine. In regard to the efficiency of the turbo- 

lower, on which point Colonel Crompton had askéd 
a question, he would say that the efficiency of the 
blower part was 60 per cent., and that of the 
turbine part about 70 per cent. ; the combined 
efficiency would be from 35 per cent. to 40 per 
cent. In comparing the turbo-blower with ordi- 








nary reciprocating engines, it was necessary to 


take into consideration clearance losses and leak- 
age. These points were often forgotten by the 
makers of reciprocating engines when drawing 
comparisons. 


Stresses IN STRUCTURES AND THE STREAM-LINE 
THEORY. 


Mr. J. Smith next read a most interesting and 
suggestive paper, entitled ‘‘An Application of 
Stream-Line Apparatus to the Determination of the 
Directions and Approximate Magnitudes of the Prin- 
7 Stresses in certain Portions of the Structure 
of Ships.” This communication we hope to print in 
full in a future issue, together with the illustrations 
by which it was accompanied. Without the latter it 
would be very difficult to give even an elementary 
idea of the author’s paper. It may be said, how- 
ever, that a strain-diagram of the deck of a ship 
approximated very closely to the stream - lines 
shown by means of the apparatus devised by 
Professor Hele-Shaw, in which a very fine film of 
liquid was made to between two sheets of 
glass. In the illustration shown, the author gave 
strain-diagrams of the decks of ships, with open- 
ings for turrets, hatches, etc. In the stream-line 
apparatus these openings were represented by ob- 
structions in the space between the glass, so as 
to divert the flow of the liquid film. 

Professor Hele-Shaw said, at the conclusion of the 
reading of the paper, that it was a very difticult 
question to discuss, and he would have liked to have 
had the paper in his hands for some weeks before. 
If the theory that the author had brought forward 
were correct, it would have an important influence 
on the design of ships, and he would suggest that 
another opportunity should be afforded of discuss- 
ing the matter. It would seem that the design of 
one warship had been modified on account of the 
investigations made on this principle. So far as the 
speaker was concerned, he could see no flaw in the 
author’s reasoning. 

Professor Hudson said that the paper to which 
they had listened was an admirable example of the 
unity of science. They heard it sometimes said : 
‘*What is the use of higher mathematics to en- 
gineers?” But here they found higher mathe- 
matics, which the author used, applied to the 
elucidation of a practical problem in ship construc- 
tion. 

Professor Henderson pointed to the possibility of 
error in the application of the principles the author 
laid down, through going beyond the elastic limit 
of the material. If the equation were carried be- 
yond this limit it would break down. 

In bringing the discussion to a conclusion, Pro- 
fessor Ewing said it was with particular pleasure 
that he had listened to the paper, as it was one of 
the first fruits of the laboratory of the Royal Naval 
College at Greenwich. 

The meeting then adjourned. 


Tue TeEacHING oF MATHEMATICS. 


On the afternoon of Tuesday, August 7, a joint 
meeting of the Engineering, Mathematical, and 
Educational Sections was held in the theatre 
of the Railway Institute, Professor Ewing occupy- 
ing the chair, and Mr. C. E. Ashford giving a 
lecture on the teaching of mechanics by experi- 
ments. Mr. Ashford is a member of the educa- 
tional staff of the Royal Naval College, Dart- 
mouth, and he gave an outline of the course 
pursued at this establishment in the teaching of 
mechanics, illustrating his remarks by means of 
models. He stated that the result aimed at was 
to give an education which would avoid being 
academic on the one hand or empirical on the 
other. School science, he said, was in danger of 
becoming as academic as the teaching of classics 
had been in the past. This was largely from the 
influence of the Universities, and also from the 
preponderance of attention originally given to 
chemistry. It had been too much the custom of 
the mathematicians to treat mechanics as a pure 
effort of the imagination ; and even at the present 
time the physics-master had not sufficiently broken 
away from these lines. Mechanics were looked 
upon only as an inducement—a gilding of the pill 
of mathematics—no reality being given to the sub- 
ject. The models which science-masters had used 
were no more than toys, and it was difficult to 
obtain actual machines ; for this purpose screw- 
jacks, pulley-blocks, and other apparatus were 
to be desired for the lecture-room, and also the 
laboratory. Technical schools were superior 1 





this respect, but they often lacked the good in- 
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educationalist. He considered the ideal system | 
would be one which combined the experienee of the 
skilled engineer, the science-master, and the school- 
master in giving a wide general and literary educa- | 
tion. These should carry on their teaching simulta- | 
neously over a period long enough to allow each 
to give what was considered essential instruction. ! 
The author exhibited an apparatus illustrating 
kinetics, which had been devised by Mr. W. C. 
Fletcher, and also various other apparatus. The 
author stated in his paper that it was desirable to 
teach statics before kinetics; a statement which ! 
brought forward a strong expression of approval 
from Professor Perry. 


A Lecrure-TasLe Testinc-Macuine. 


The last day of the York meeting, Wednesday, 
August 8, was a more than usually busy one for 
Section G, there being no less than six papers down 
for reading and discussion. The first was a contri- 
bution by Professor Ashcroft, and was ‘*‘On the 
Central ‘'echnical College Lecture-Table Testing- 
Machine.” An example of the machine was 
shown by the author, who gave a description of it 
and the method of using. The object of the 
machine was to show in a convenient way, to large 
classes, the behaviour under a gradually increasing 
tensile load of common materials of construction, 
iron and steel being the most important. In a test 
of this kind the point to be observed was the 
relation between the load at any instant, and the 
extension in the test specimen produced by the 
load. It was after the maximum load was reached, 
and when the specimen began to diminish in area 
locally, just previous to fracturing, that the observa- 
tion was to be made. In an automatic stress-strain 
recording instrument, two parts moving approxi- 
mately at right angles to each other were required, 
the motion of one part being proportional to the 
load, and that of the other to theextension. One 
of these moving parts was usually attached to a 
drum or a plane, and the other to a point so 
arranged that it could mark on the drum or plane. 
The principal objection was that all record of load 
was lost as soon as the steelyard touched either 
stop, and it was extremely diflficult to prevent it 
doing so at the breakdown point. Professor 
Kennedy had measured the load quite indepen- 
dently of the steelyard. He had placed in the line 
of pull of the testing-machine next to the test 
specimen a second bar, called a spring bar. This 
was so much stronger than the test specimen that 
the stress in it never reached the elastic limit, and 
consequently its extensions were always propor- 
tional to the loads on it and on the test specimen. 
The extensions on the spring bar were multiplied 
about 80 times by a lever carrying at its end a 
scribing point which marked on a smoked glass, 
the motion being proportional to the extension of 
the test specimen. The testing-machine under 
consideration was a simplification of the arrange- 
ment used by Professor Kennedy. 

Our illustration on the present page (Fig. 1) 
shows the general arrangement of the machine, 
with the spring bar and the test specimen removed. 
The points marked A and B show where these bars 
should be attached when in place. A frame C carrics 
the smoked glass, on which the stress-strain curve 
is drawn. This frame has a movement equal to the 
sum of the stretches of the test specimen and the 
spring bar. If a curve be drawn from E, Fig. 2, 
and the extension measured from this, the stretch 
of the spring bir is eliminated from the diagram. 
ig. 2 shows the spring bar and test specimen 
apart from the machine. The elastic stretch of the 
spring bar, which is made of cast steel, results in a 
motion of the knife-edges E E with regard to the 
knife-edge D. This movement is proportional to the 
load on the test specimen, and, as it is very small, 
requires to be multiplied about 150 times, in order 
that the stress-strain diagram should be sufiiciently 
large. To effect this a lever is used, the short arm 
of which is about 75 in. and the long arm 15 in. in 
length. This is shown in Fig. 3. -In Fig. 2 D 
rests on the two sloping planes marked D', and 
the knife-edges E E on the sloping planes marked 
K' E', the short arm being the distance between 
the knife-edges when in position. The complete 
arrangement is shown diagrammatically in Fig. 4. 

The machine was so arranged that the frame 
carrying the smoked glass could be placed in‘a 
lantern ; and Professor Ashcroft gave an illustra- 
tion of this effect, members of the section being 


fluence of a rigorous mathematician and trained ‘on the smoked glass as the stress was applied to the 





specimen. 

Professor Ewing, in opening the discussion on 
this paper, said that the ingenuity displayed in the 
use of the master-bar was remarkable. ‘The appa- 
ratus so ingeniously devised by Professor Ashcroft 
might, with advantage, be extended to larger 
examples of testing-machines. 

Professor Dalby said he had seen the develop- 
ment of this machine, and could bear testimony to 
the remarkable ease with which the process of 
testing could be demonstrated to a large class of 
students by means of the lantern, four or five 
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different metals being dealt with. This had been 
well shown by the experiments Professor Ashcroft 
had then made. There was also the advantage 
that the small steel bars used were inexpensive, 
whilst all the physical properties were well shown. 
It was, on the whole, one of the most important 
advances in this particular field that had been 
made for many years. 

Professor Henderson had much enjoyed the de- 
monstration. It was very satisfactory to know 
that it was possible to ascertain the stress on the 
reduced area, 


RapiaTion Pyromertry. 

A paper by Professor J. B. Henderson, on 
‘* Recent Advances in our Knowledge of Radiation 
Phenomena, and their Bearing on the Optical 
Measurement of Temperature,” was next read by 
the author. 

The author commenced by placing on the black- | 
board the four laws of radiation from any ideal 
black body. They are as follows :— 


1. Stefan-Boltzman law— 


-) 
| EAdA\=cT*# (¢ being a constant). 
0 
. } Wien’s laws of displacement— 

\mT =constant. 

ET —5=constant. 
4. Planck’s law— 


ak—5 z 

i=—; (a and 6b being constants), 
AT-1 

of the partition of energy in the spectrum. 

Am is the wave-length of maximum radiant energy in 
the spectrum, E, the value of the maximum radiant 
energy, and T the absolute temperature. 

The expression proposed by Wien for the partition of 
energy in the spectrum differed from Planck’s only in 
omitting the figure ey & the denominator, and might 
be interchanged with Planck’s if AT were less than 3000. 


All accurate radiation thermometry, the author 
said, was founded on these four laws, and it was to 
be remembered that they applied only to the radia- 
tion from an ideal black body. Kirchhoff showed 
that the radiation inside an enclosure whose walls 
were at uniform temperature was the same as 
would be emitted by an ideal black body at the 





able to sec the actual curve drawn by the scriber' 





same temperature; and, by using radiation from 


cavities whose walls were heated electrically to 
uniform temperatures, the theoretical laws had 
been experimentally proved. If the material to be 
tested were in a liquid or pulverous form, a tube 
closed at one end served the purpose, if the closed 
end were inserted in the material and the radiation 
taken from the closed end. If the material were 
in ingot form, and there were no serviceable hole in 
it, it was possible to use an auxiliary piece of simi- 
lar material provided with a hole and toa against 
the ingot, so as to have practically the same tem- 
perature as the ingot. To use the radiation pyro- 
meter in the tempering of armour-plate on a cooling 
curve, it would be necessary to ~ another plate 
with holes in it on the one to be tempered; the 
two would then be heated together in the furnace. 
It was necessary to shield the radiation from lumi- 
nous flames ; this could be done by means of tubes. 
Existing radiation pyrometers were founded on the 
first and fourth laws. Those founded on the fourth 
law might be distinguished by the term ‘optical 
thermometers,” because only the luminous portion 
of the spectrum is used. Law 2 did not. lend itself 
well to temperature measurement, but it had been 
used for laboratory purposes, for determining the 
temperature of the sun and some fixed stars. Law 3, 
which fixed the maximum energy of the spectrum, 
promised better than Law 2, but it had little 
advantage over Law 1, and the instrument would be 
much more complicated. 

Turning to pyrometers based on Law 1, the author 
said that they had a black receiving surface for ab- 
sorbing the radiation from the radiating body. This 
surface might be one of the functions of a thermo- 
couple, or the wires of a bolometer or one arm of a 
radiometer balance. Lantern-slides were given 
showing two types of Féry pyrometers. This pyro- 
meter lacked sensitiveness at temperatures below 
900 deg. Cent., and to increase the sensitivencss 
Féry replaced the lens used by a concave mirror, 
making a reflecting telescope. By this means it 
was possible to measure down to 600 deg. Cent. 
The accuracy of the Féry instrument was within 
1 per cent. between 800 deg. Cent. and 1600 deg. 
Cent. with ideal black radiation. 

The author next referred to optical thermometers 
which were simply spectro-photometers ; the 
Chatelier form, the Féry absorption pyrometer, 
and the Warner and Lummer instruments being 
mentioned. The most practical form of optical 
thermometer was that of Holborn and Kurlbaum. 
An image of the radiant was formed in the focal 
plane of a telescopo, and was there superposed 
on the filament of a small electric lamp placed 
in the focal planc. The current in the filament 
was then varied until the filament, as viewed 
through the eye piece of the telescope, could 
not be distinguished from the image of the 
radiant. The current in the filament thus formed 
a measure of the temperature. To standardise 
the instrument each lamp was first of all aged, 
and then calibrated to get the connection between 
the current and the temperature of the filament. 
In measuring very high temperatures the radia- 
tion was weakened by dark glasses or by suc- 
cessive reflection, the glasses or reflecting surfaces 
being also standardised. Red glass was used in 
front of the eye-piece. 

Dr. Harcourt, of the National Physical Labora- 
tory, in speaking on this paper, pointed out the 
difticulty «f getting records unless the black body 
were very large. There were also other difficulties 
in. the way. 

Mr. R. 8S. Whipple said that the radiation pyro- 
meter was useful for standardisation, but it would 
be necessary that some international standard should 
be introduced. The device of taking the temperature 
of an armour-plate by putting another plate on the 
top was good, as it was very difficult to prevent 
scale forming directly the surface was exposed to 
the atmosphere. The lens instrument. might be 
considered obsolete, the mirror device having taken 
its place. 
rofessor Henderson, replying to the discussion, 
said that it was necessary that flames should be 
excluded. If the ingot were in a furnace, steps 
must be taken to prevent interference by flame, 


Exvecrro-Positive Protection rok Iron aNxp 
STEEL. 

The next paper on the list was a contribution by 

Mr, 8. Cowper-Coles, entitled ‘‘ Electro-Positive 

Coatings for the Protection of [ron and Steel from 

Corrosion.” The author produced a number of 


very beautiful examples of electro-deposition, in- 














248 


ENGINEERING. 


fAuG. 24, 1906. 








cluding ornamental door-plates, and other articles 
of a similar nature in copper and zinc. Lantern- 
slides were also shown illustrating the works where 
the process is carried on. 

At the conclusion of the display, Professor Ewing 
said he would like to know whether the author 
found it possible to work above the melting point 
of the eutectic alloy. To this the author replied 
that he did not go above the melting point, as the 
process could be carried on below that point. Pro- 
fessor Ewing, continuing, said that what the author 
had shown was an example analogous to what 
occurred even at atmospheric temperatures. The 
process appeared to be founded on the principle 
enunciated by Roberts-Austen, who showed that 
gold would penetrate into lead at the ordinary 
atmospheric temperature, if time were allowed. 

Colonel Crompton said that the author’s process 
indicated how one branch of science was helpful to 
another. As an instance, he would state that for 
engines using steam at very high pressure, the or- 
dinary elastic packing was not admissible, as, when 
the engine was standing, corroded bands were 
formed on the piston-rods. By means of this process 
the problem of piston-rods had been solved ; for it 
was possible to get a very hard surface, and yet one 
that would not be corrodible, and that without 
sacrifice of strength. 

The author, replying to some other questions, 
said that the zinc did not deteriorate in the process, 
there being no dross. The cost was from 25s. to 
30s. a ton at the works for small articles, and large 
articles would be cheaper. It was ible to use 
the process for case-hardening. or instance, a 
copper plunger to a pump had been given a hard 
coating by an alloy of zinc being added in the way 
described. 


Suction Gas-EnGine PLant. 


Professor W. E. Dalby next read a paper on 
Suction-Gas Plants. This we printed in full in our 
issue of August 10 (see page ante). 

In the discussion which followed, Mr. Kennedy 
said that it was possible to change from full to 
light load—that was, from 40 horse-power to 20 
horse-power—in a few minutes. Cleaning of the 
producer was a very important matter, and the 
admission-gear would require attention. 

Colonel Crompton said that the suction-gas plant 
would modify the power problem to an enormous 
extent, as it was possible with suction-gas and gas- 
engines to generate power as cheaply as the best 
promises of the large power companies. He had 
seventeen sets at work under his supervision, and 
all kept the promises that were made for them. 

Professor Ewing asked what was the consumption 
of coal. 

Professor Dalby, in reply to the discussion, said 
that the temperature of the air-blast was a measure 
of the quantity of water being introduced, and 
that affected the clinkering. The consumption of 
a 15-horse-power engine was 0.7 lb. of coal per 
brake horse-power per hour whilst running. If to 
that were added the coal needed for lighting-up and 
stand-by consumption, it would bring the ordinary 
working conditions well within 1 lb. of coal per 
indicated horse-power per hour. The furnace water 
would be 1 lb. per hour, and there would be 9 Ib. 
of water circulated through the cooler. This would 
be about equal to the best performances of steam- 
engines. The coal used was anthracite. Running 
a 20-brake-horse-power engine with suction-gas 
plant ten hours per day, with full load, half a ton 


of coal would be burnt per week. 

A ps r on ‘*The Strength and Behaviour of 
Ductile Materials,” by Mr. Walter A. Scoble, was 
also on the programme. The paper stated that in 
former tests of ductile materials under combined 
stress, either the ultimate strength had been con- 
sidered or the tensions had been) applied so that 
the distribution was approximately uniform. The 
experiments had been made on bars subjected to 
bending and twisting to reproduce the irregular 
distribution of stress occurring in practice, and the 
yield point had been calested as the criterion of 
strength. The bars were jin. in diameter, and 
30 in. effective length. The critical bending mo- 
ment had been found to be greater than the yield 
torque, 2660 and 2400 lb. in., and plotting the 
corresponding and twisting moments an elli 
= the closest approximation to the an 

ith both loads on, there had been simultaneous 
yielding in both ways. The maximum principal 
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stress varied considerably, the maximum shear 
stress having been nearly constant. The results 
and those of other experiments had been analysed 
to determine if the variation of the maximum 
shear stress had been due to a force analogous 
to friction, or the reverse, proportional to the force 
Ve to the plane of maximum shear. 

is had been found not to be so, the variations in 
the values of the maximum shear stress probably 
having been due to differences in the shear 
strength in various directions. There was no 
discussion on this paper. 


Waterrroor Roaps. 


The last paper taken at the meeting of Section G 
was a contribution by Mr. Douglas Mackenzie, 
entitled ‘‘ Waterproof Roads as a Solution of the 
Dust Problem.” In this paper the author discussed 
various methods of waterproofing roads, pointing 
out the deficiencies of the application of tar 
and other methods. It was, however, by water- 
proofing that the road-bed could be maintained in 
a satisfactory condition. When tar was used for 
waterproofing ordinary roads, at the end of twelve 
months it had, to all intents, disappeared. At first 
it gave freedom from dust, but it resulted in a 
terribly greasy, slimy mud, which contained sufli- 
cient tar to ruin clothes or carpets. It was also 
worse for side-slip than any mud which motor 
vehicles had yet encountered. At first the in- 
habitants of houses bordering on tarred roads 
rejoiced in the absence of dust, but after a time it 
was found that there was dust, and it made all 
textile fabrics of a dirty hue, which could not be 
removed by any amount of washing. Examination 
showed that this was due to small particles of tar 
in the dust. The author said that the best known 
waterproof coating was ‘‘tarmac.” It consisted of 
aay een slag, broken whilst hot, and imme- 
diately immersed in hot tar. The tar oils pene- 
trated right through the slag, so that it would con- 
solidate into a homogeneous waterproof coating 
when rolled. Much blast-furnace was, how- 
ever, over-limed, so that the free lime would slake, 
and the coating be broken up. Forge pig slag 
should, therefore, alone be used. On the Thames 
Embankment tarred slag is to be tried, but a strong 
feeling existed that the material was too soft for 
heavy traffic. The same objection applied to lime- 
stone treated in a similar manner. 

The author considered that it was a great mistake 
to use tar as usually sold, and much better results 
were obtained when it was distilled. This, how- 
ever, was not sufficient, as in many cases only a 
brittle substance remained, which would fracture 
under the impact of steel tyres. What was needed 
was the addition of a substance that would toughen 
the tar. The author knew of but one waterproof 
material in which the toughening was an 








essential feature; but the process was kept secret 


Fie. 1. 


by the makers. The material was known as 
“‘quarrite,” and it had been laid down on the 
Blackpool Promenade: The makers stated that 
the material would adhere to granite, and if this 
could be borne out by experiment, the author con- 
sidered it would prove of immense value. He 
also thought that refuse material from Trinidad 
2 might supply a cheap waterproof paving. 

n the discussion which followed Colonel 
Crompton pointed out that miles of roads had 
been laid for preventing dust, and it was to be 
hoped that good results would be obtained. He 
anticipated that there would be great improvements 
next year. He agreed that one great thing needed 
was to toughen the tar. Another speaker referred 
to what had been done in Germany, where the 
application of tar had not been satisfactory, and 
he thought that in that country its use would 
cease. 
The author, in replying to the discussion, said 
that the Thames Embankment had been originally 
spongy at a depth of 20 ft. The plan for repairing 
was to scarify, then water plentifully, and after- 
wards apply the steam roller. In some places it 
was soft 3 in. below the crust, and in other places 
the granite had been driven down 12 ft. He con- 
sidered that by making the surface waterproof, even 
this unsatisfactory road, with its bad foundation, 
could be made tight for traffic. The initial expense 
would be considerable, but would bring down the 
'working cost, so that the outlay on the whole 
| would be less. The difficulty so often found in 
|making road improvements was, where the money 
| was to come from for the initial expense. But this 
trouble had been overcome by one local surveyor, 
who had relaid the road in sections, so that the 
expense did not come all at one time. 

he meeting of Section G was then brought to a 
conclusion by a few remarks from Professor Ewing 
and the carrying of votes of thanks. 


(To be continued.) 
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|HARBOUR SERVICE VESSEL FOR THE 
| MIDLAND RAILWAY COMPANY. 
| ‘THe vessel Wyvern, illustrated in Fig. 1 above and 
|in Figs. 2 to 5 on the opposite page, has been built 
by Messrs. Ferguson Brothers, of Port Glasgow, for 
|the Midland Railway Company, by whom it will be 
|employed for general harbour service and local pas- 
|senger traffic at Heysham. She has a speed of 12 
knots, and was built under Board of Trade and Lloyd’s 
urveys. 
| As will be seen from the longitudinal section and 
lan given on the opposite , the accommodation 
or crew and officers is p’ forward. The captain's 
room and officers’ mess-room, with lavatories, are on 
| the main deck ; the chart-room and steering-house are 
onthe bridge. The bridge-deck is also .fitted with 
| seating accommodation for passengers, as shown in 
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Figs. 2and 5. The passengers’ saloon is aft, and is 
handsomely upholstered in the company’s patterns. — 

Pintsch’s patent gas-compressing arrangement is 
fitted on board. The fore mast is specially designed 
for lifting, by means of a steel derrick, the gas-buoys 
in the Heysham Channel ; the forward windlass and 
after capstan being arranged for raising the buoy 
moorings. 

The twin-screw main engines are of the compound 
surface-condensing type, having cylinders 16} in. by 
33 in. in diameter respectively, with a 2l-in. stroke. 
Steam is supplied by one large multitubular boiler. 
Two complete sets of electrical generating plant are 
fitted in the engine-room, also powerful Merry weather's 
fire and salvage pumps, separate centrifugals, and the 
usual auxiliaries. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 15. 

TERE is no abatement in the demand for pig icon, 
and there is an especially active demand for basic. 
A great many buyers are now in the market anxious 
for immediate deliveries, and they are offering pre- 
miums, which is having the effect of hardening prices. 
Iron for future delivery is becoming scarce, and, as a 
consequence, inquiries are becoming more numerous, 
and these inquiries cover lots ranging from 100 tons 
to 5000 tons, and larger. A great many of the larger 
buyers who have been in the market this week are 
endeavouring to place contracts for delivery during 
the first quarter of next year. It is probable there 
will be a number of belated buyers who will not be 
able to secure supplies, at least not now. Throughout 
the West the larger consumers, such as the manufac- 
turers of pipe and the manufacturers of machinery 
and of agricultural implements, are endeavouring to 
save themselves from the threatening scarcity. 

The railroad companies are also again heard from 
after ashort lull. There are also inquiries from ex- 
porters for rails for export to Cuba, Mexico, and South 
America, the aggregate of these requirements being 
about 40,000 tons. At some places in the country 
mills are idle on account of the impossibility of obtain- 
ing prompt deliveries of crude steel. 

A good many mills making structural material are re- 
fusing orders this week, but they expect to accommodate 
their customers before the close of the month. The 
demand for material for steel cars is very heavy, and 
the demand on the plate-mills is consequently urgent. 
Everything looks as though this year’s capacity would 
be sold up long before the close of the year. Iron bars 
are also selling rapidly, and all smaller products, such 
as sheet iron and merchants’ steel, are in very active 
request. 

Mills which have been idle for repair are having in 
several instances additional machinery installed, and 
which was all ready for installation when the mills 
closed down. Nearly all millowners contemplate an 
extension of capacity which will involve the construc- 
tion of additional buildings. The outlook for the 
coming year is exceptionally bright. It appears to be 
the purpose of iron and steel consumers to place their 
orders for 1907 delivery just as fast as they can. 





THE PRESSURE OF LIGHT. 
To Tue Eprror or ENGINEERING. 


Sin,—In Eneineertne of May 18 last appeared a notice 
of a paper by Prof. J. H. Poynting on ‘‘Some Astrono- 
mical Consequences of the Pressure of Light.” I am not 

oing to contravene the facts nor the conclusions arrived at. 

Sut does the argument begin and end with light rays? 1 
trow not. A very few years ago the only rays that we knew 
to be transmitted by means of ethereal vibrations were 
those of light and heat. Now we know that they are 
manifold; Hertzian, Rintgen, Becquerel, and we know 
not how many more; a rays, 8 rays, &c., of many of which 
we make daily use. In fact, it may be said that ethereal 
radiation has become the quest of the century. Each of 
these—and they ay be intinite—must mathematically be 
subject to the same laws; and the logical conclusion must 
therefore be, that it is insufficient in explaining any one 
celestial phenomenon to take into consideration one only 
out of the numerous classes of radiation with which we 
are already acquainted. 

It is an old suggestion, made even in the eighteenth 
age i that gravity itself is but a form of radiation ; 
but, of course, in the days when heat and light were 
the only known forms, such a theory could have no sup- 
port from observed facts ; and the known facts seemed to 
ays directly to its being an attrac‘ive, not at all a repel- 
ent force. But modern discoveries tend to throw dis- 
credit on the existence of an attractive force, or rather, 
perhaps, afford no logical ground on which to erect such 
a force. On the other hand, all these forms of radiation 
point to the fact of the ether being ina state of everlasting 
vibration in every direction. This perpetual vibration is 
seemingly, indeed, the only fact that we know positively 
of the ether, all the other possible conceptions we can 
form of it being negative. . 

One of these conceptions must be that the ether cannot 
act on bodies direct, as otherwise we should find it a 
resisting medium to all motion; and this mathematical 
research shows us plainly it is not. Yet that its vibra- 
tions do affect every body in existence is plain from the 








ordinary phenomena of heat and light. There seems 
here only one escape from the apparent dilemma, and 
that is, that ethereal vibrations can communicate them- 
selves to the ultimate particles or atoms, of which matter 
is necessarily buils up. We then need to leave out of 
discussion momentarily all considerations of positive 
dimensions, and dismiss ideas of surface or figure, and 
confine ourselves rigidly to mass, This seems a defect 
in Professor Poynting’s calculations. Assuming that 
perpetual vibration is one of the conditions of the ether, 
and that this vibration can communicate itself to the 
ultimate particles of matter, we seem to have some sort 
of a foundation for a vibratory theory of gravity, without 
calling in the aid of the unknown, and hardly thinkable, 
force of attraction. Experience, ¢.g., teaches us that 
light passes equally at all times and in all directions, 
and as it is only through the vibrations of the ether that 
the passage of light can be effected, the vibrations must 
be obi uitous in direction and uniform in time. In the 
case of a solitary atom, or congregation of atoms, the 
vibrations on every side and from every direction being 

ual and compensatory, there is no tendency to change 
of place; but when we take two atoms, or congregations of 
atoms, between the two must exist a penumbra whence 
certain of the rays will be excluded, and the tendency will 
be to approach. This seems to me to put the force of 
gravity on a logical basis. It will readily be seen from 
simple mathematics that the differences due to penumbra 
will follow the same rules as gravity. In the case of two 
bodies (or congregations of atoms) within measurable 
distances of one another, the undulations are in part then 
arrested by the atoms, which convert the undulation into 
topical motion tending to bring closer the bodies, while a 
part is consumed about the atom inducing on its part 
vibration. 

Even with our present knowledge we may bring this 
to the test of what we may assume as experiment. Let 
us place in some corner of the ether, sufficiently removed 
from extraneous influences, two balls each containing, say, 
100,000,000 atoms of, in the one case silver, in the other 

latinum, taking care not to give either any proper motion. 

Ve find that the two approach within the penumbra. The 
silver ball will contain, we shall find, 97 cubic units, the 
platinum 95, so that the diameters shall be very nearly 
equal. As each ball contains 100,000,000 atoms, the mov- 
ing force should seemingly be equal in each case, but we 
find they approach at very different rates, the silver ball 
passing through 194.75 space units, while the platinum 
only accomplishes 101.85. As they are nearly of the same 
size, and each contains the same number of atoms, the 
silver ball must be less obstructed, or permit more vibra- 
tions to pass through into the penumbra. ‘The two balls 
being nearly of a size, and containing the same number of 
atoms, something must have been superadded or deducted 
from the vibrations in passing between or through the 
atoms; in other words, the conditions of pressure from 
without being identical, something must have occurred 
to make the back pressures in the penumbra unequal. 

We may, perhaps, find the clue by trying a new ex- 
periment; and for that purpose place both balls, at a 
temperature of 200 deg. Cent., in a mass of ice at 0 deg. 
Cent., and ascertain the respective amounts of ice turned 
into water during the time the balls were cooling to zero. 
Here we find a very similar discrepancy ; the platinum 
ball will have melted 101.85 units, while the silver will 
have actually melted 186.66. That the coincidence is 
not accidental is shown by very similar effects occurring 
with other elements, 

Let us, e.g., for silver substitute magnesium—a metal 
of « very different any ag iP aang watch the results in 
both cases. The balls, as before, will approach, but at 
very different rates ; while the platinum (as before) ad- 
vances 101.85 units of space, the magnesium will have 
covered 816.47 ; owing, too, to the looser packing of the 
atoms, while the contents of the platinum ball are 95 cubic 
units, those of the magnesium are found to be 1445, the 
diameter being as nearly as possible 24 times as great. 
Now, as before, let us plunge the two in ice; we shall 
find that while (as before) the platinum will have melted 
101.85 units, the magnesium will have liquetied no less 
than 796. As in the former case, the coincidence does 
not amount to identity ; and as this discrepancy occurs in 
each case, differing slightly in amount, there must be 
some reason. Part is no doubt due to errors of observa- 
tion, but it is too constant to be altogether due to that 
eause, and we must therefore seek for another explanation. 
Notable exceptions, due possibly to change of phase, 
only occur in ee solid elementary bodies—carbon, boron, 
silicon, and glucinum ; while for similar reasons the law 
does not occur, or is masked in most of the permanent 


And now we can make athird experiment. We have 
seen that the platinum ball in falling in temperature 
100 deg. accomplished only the same (quam. prox.) 
amount of internal work amongst the atoms as did the 
magnesium in falling 12} deg. If we now take the two 
balls and permit them to fall under the action of gravity, 
we can, by suitable means, ascertain the amount of work 
done topically, and we shall find it gy the con- 
verse. In other words, the platinum ball in descending 
ated out in 124 space units as much energy, external, as 

oes the other in falling 100. The actual energy trans- 
ferred to each atom from the ethereal vibrations is iden- 
tical, but the manner of application, as we may call it, 
differs. This seems tu be the lesson to be learnt. 

Of course, as we have not yet arrived at all the various 
forms of vibration to which the ether is subject, we have 
only dealt with two—heat and gravity ; but, as I pointed 
out, all proceeding from the same source must follow 
similar laws. Now, Professor Poynting has shown how 
light rays falling on a body do actually bring pressure. In 
the same way we must look for cuaiior phenomena from 
Hertzian, Rontgen, Becquerel, and all the numerous forms 











of vibration recently brought to our knowledge; and it 
is probably in this direction that we must look for the 
explanation of the discrepancies noticed in dealing only 
with the two chief radiations of gravity and heat. 

Following the lead given by Professor Poynting, we 
may try to apply this sim lified. formula to some celestial 
movements. ith regard, for instance, to comets, Pro- 
fessor Poynting, in accord with Euler, gives a formula 
requiring two distinct forces to account for the peculiarities 
of their orbital movements and their visible shape: one 
of these, the so-called attractive force of gravity, tu pro- 
duce the motion of the head, and the other, the repulsive 
force of light, to produce the phenomena of the tail. 
Palpably as indicated above, one is sufficient, when pro- 
uy understood, to account for all the appearances. 

Vhen, e¢.g., the comet is first visible at or near its aphelion 
passage, it appears as a more or less globular congeries 
of particles, which from the necessities of the case we 
must assume to have a motion of rotation around their 
common centre of gravity. However small the dimensions 
of the congeries, the momentarily foremost particles must 
be more strongly drawn towards the sun than the hind- 
most, and hence the resulting globe will from the first 
have a tendency to assume a spheroidal shape. As 
the congeries of rotating particles draws nearer to 
the sun in the progress to perihelion, the penesyzygial 
axis will continually become prolonged in quadratic 
ratio, and at the same time the centre of gravity and 
centre of rotation will be drawn into the forward focus 
of the spheroid. As a body in revolution round the 
common centre of gravity must cover equal sectors in 
equal times, the particles in front, in the pericentron, 
will be crowded ether, and practically form a thick 
cloud, brightly glowing as it reflects the rays of the sun. 
The particles in the rear, becoming further apart as the 
distance from the centre of gravity increases, will gradu- 
ally be able to reflect less and less light, till the hindmost 
will altogether cease to be visible. Such is the ordinary 
aspect of a comet; and it will on consideration be seen 
that, in accordance with the laws of motion, such it 
must be. 

So, too, in the case of a planet moving in an approxi- 
mately circular orbit, the perihelion (pericentric) strains 
are so slight as to be practically inappreciable ; and giant 
bodies like Jupiter get round their perihelion with no 
noticeable change of figure or condition. Not so those 
which, something like the comets, are condemned to move 
in orbits more or less eccentric. Let us for an instructive 
example take the hypothetical planet supposed to have 
once moved between Mars and Jupiter: instead of an 
agglomerated body we find it to consist at present of a 
lot of scattered fragments, scarcely one of which exceeds 
100 miles in diameter, while most are mere points. Even 
Mars is insignificant in size, and his small diameter, 
coupled with his relatively low density, enable him almost 
without inconvenience to perfurm his regularly recurring 
perihelion plunge of 48 million miles. 

The conclusion I must under the circumstances draw is 
that it is logically necessary to accept the vibrations of 
the ether, and their part in conveying radiations of all 
sorts and degrees, as the sole source of energy in our 
system, whatever form that energy assume—gravity, 
heat, light, electricity, &c. We can then comprehend 
how it is that gravity, sofar from being a separate entity, 
with its own laws apart from the others, must be accepted 
into their society as but one of the practically innumer- 
able forms of radiative energy, all capable of mutual 
transformation and interaction, according to the momen- 
tary conditions. Furthermore, we must assume that the 
atom, and the atom alone, can become the medium, and 
that bodies can only be affected inasmuch as they are 
built up of atoms. 

The whole energy of vibration is not then concentrated 
in gravity, and as we can imagine what is called latent 
heat, so also is latent gravity a conceivable factor. We 
can, by suitable treatment, make latent heat sensible, and 
by a somewhat similar process we can also utilise latent 
gravity. In neither case are the vibrations at rest. In 
the case of conjoined ies the entire mass now acts as 
a whole, yet even here the vibrations partake of a com- 
pound character, part tending to produce movement in 
space and a part engaged in internal oscillation. The 
former becomes adhesion, the latter heat, light, electri- 
city, &c. The interior of bodies is thus subjected to 
the same principles as their externals, and the principle 
of the impenetrability of matter is not to be held to 
extend to the ether. Here probably, too, we reach the 
finality of possible human knowledge. 

Yours truly, 


Tuos. W. KINGSMILL, 
Shanghai, July 10, 1906. 








‘* STEAM-TURBINES.” 
To THE Eprror oF ENGINEERING. 

Srr,—Regarding the review of my book on ‘‘Stean- 
Turbines,” appearing in your issue of June 15, I should 
like, with your consent, to make a few comments. It 
may, perhaps, be said at the start that a second edition 
of the book, which my publishers have recently produced, 
is to my mind a considerable improvement over the first 
edition; and this has been due largely to frank, and 
therefore welcome, critigism. Other improvements have 
grown out of experiments which I have been able to 
make during the past year, and to increased experience of 
various kinds. There were many imperfections in the 
first edition—some typographical and some due to over- 
sight on my part—and these have been corrected wherever 
they were such as would be likely to mislead the reader. 

In the review in question the criticisms apparently 
arise from a lack of appreciation on the part of the critic 
as to the conditions under which steam-turbines are de- 
signed and built at the present time. He deprecates the 
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fact that the book deals so largely with the results of 
experiments on the flow of steam, and the action of steam 
upon buckets, believing that a sufficient number of such 
data already existed upon which to found a practical 
system of proportioning steam-turbines. The writer 
disagrees entirely with this idea, for he knows from 
actual experience in practical steam-turbine work that 
the design of such machines is, at the present time, upon 
a basis most unsatisfactory even to the builders of com- 
mercially successful turbines. This is simply because it 
is not known what actually happens within the steam 
passages, and with what velocity steam flow takes place 
under given conditions. There has been too much writing 
done by those who have no intimate knowledge of the 
difficulties encountered by the men who are trying to get 
commercially satisfactory results. Experimental investi- 
gations are continually being made in order to determine 
the distribution of the losses of energy which affect the 
economy and efficiency of the steam-turbine, but the 
experiments from which conclusions can be drawn have 
been by no means sufficient to make it possible to trace 
this matter in more than an empirical way ; and many 
additional experiments must be made, and much addi- 
tional data drawn from their results, before anyone will 
be competent to pronounce definitely upon the methods 
to be pursued in proportioning steam-turbines so as to 
obtain the maximum practicable efficiency. The absence 
of experimentally-determined data as to the velocity 
of steam flow results in the unreliability of velocity 
diagrams. Since these cannot be relied upon, the par- 
ticulars of blading necessary to give desired results can at 
best be only approximately determined by empirical 
methods, based upon the performance of machines 
already built and tested. This is to be expected with a 
new type of engine, and it may be that, as has been 
the case with the reciprocating enginé, there will never 
be a perfectly satisfactory system brought out for ana- 
lysing and locating the losses accompanying the action 
of steam in the turbine. Itis probable, however, that the 
turbine problem will prove simpler in this respect than 
that of the reciprocating engine. Remarkable results 
have been attained with the steam-turbine, indicating for 
it a bright future; but the development of a scientific 
system of turbine design must be preceded by a continua- 
tion of experimental work in shop and laboratory. This 
is the kind of work which must done before compli- 
cated mathematical expressions can be made the slightest 
use of by those responsible for producing practical com- 
mercial results. 

It will be obvious to those reading the book that the 
writer has attempted to do two things: first, to ascertain 
by a careful examination of experimental data the extent 
to which some of the fundamental equations of hydraulics 
and thermodynamics can be usefully applied to the solu- 
tion of steam-turbine problems ; and, second, to put these 
principles before the reader in as simple a form as pos- 
sible, with suggestive ee applying the. general 
principles. The aim of the book is not to publish co- 
efficients which properly belong to the builders who have 
obtained them, but to indicate methods of analysis by 
which such coefficients as may be found can be employed 
to further the work of turbine design. When it becomes 
possible to draw a “‘curve of frictional effect,” such as is 
suggested in the book, showing the manner in which the 
work of friction varies throughout the machine, an im- 
pons step will have been made towards satisfactory 
analysis. 

The reviewer’s criticism of the use of the word ‘‘ stage” 
may be passed over as unessential, since the meanings 
given to this term are many, and vary even among 
American turbine-builders. As to the nozzle experiments, 
while all excepting one set were made with nozzles having 
straight sides, either parallel or diverging, the one case 
in which this was departed from was investigated in an 
attempt to prove whether or not the claims that have 
been frequently made for such a nozzle were well 
founded. The reviewer correctly states that the results 
show the inefficiency of a soe such as that depicted 
on page 143, and such information is surely worth having. 
Regarding velocity of flow as calculated from nozzle 
reaction, a plate facing page 128 in the second edition 
gives curves throwing valuable light upon this much- 
discussed subject. Page 3, in the first edition, should 
have received more criticism than has been forthcoming, 
because four lines were inadvertently omitted, thus 
destroying the sense of the subject-matter. This has 
been rewritten in the second edition, and forms what 
seems to the writer an important starting-point for a 
beginner in the study of turbines. 

Notwithstanding the many imperfections of the first 
edition, the book has met with a most kindly reception ; 
and the writer, who is learning along with other workers 
in the new field, has felt amply repaid for having put 
forth the effort to assist those who wish to acquire a 
knowledge of the fundamentals underlying the action of 
—_ = turbines. 

_1 beg to remain, Sir, very respectfully yours, 

New York City, July 10, 1906. ite Coax: 0 THOMAS. 

[In reply to Professor Thomas, we still hold to the 
Opinion that little of practical value for the design of 
turbines is to be gained by further laboratory experiments 
on nozzles and buckets. The only kind of experiment 
likely to be of service is that made on the turbine itself. 
In the laboratory the conditions in general differ essen- 
my from those obtaining in the interior of a turbine. 

hus, in the Genie Civil, tome xviii., page 103, experi- 
ments are described which go to show that the discharge 
from guide-blades is greatly affected by the presence 
of a moving set of buckets in front of them; and the same 
thing appears from experiments by Mr. Parsons with a 
nm turbine, which prove that, with the rotor held fast, 
the velocity of flow of steam through the turbine was 
(The weight passed was 


mereased very materially. 


diminished, but the volume increased.) We believe, 
therefore, that as matters stand at present, more is to be 
learnt as to the blade and bucket friction of turbines when 
at work, from a careful comparison of the published data 
as to turbines of different types, than from further experi- 
ments such as those which monopolise so large a portion 
of Professor Thomas’s book, the more especially as in 
the descriptions given essential details as to the condition 
of the experiment are wanting, making it impossible to 
estimate the applicability of the figures recorded. 

The kind of experiment which would really be of use 
would be the determination of the dryness fraction 
of the steam from point to point of an actual turbine 
when at work, but it must be admitted that very great 
difficulties must be overcome before this can be satisfac- 
torily accomplished. 

Professor Thomas fails to appreciate the true bearing 
of our criticism of his use of the word ‘‘ stage,” and to 
take it as being a case of mere quibbling about words. 
Our real objection was that he failed to note that the 
natural and only useful subdivision of the compound 
steam-turbine is into ‘‘s' ” as defined in our re- 
view. It would not matter what he called this unit, 
though the word ‘‘stage” is convenient; but he totally 
failed to recognise its existence, and thus that, so far as 
blade friction was concerned, the reaction type of turbine 
should have a considerable advantage as regards its com- 
petitor. It may, however, be added that a very long 
turbine would be needed to fully realise this advantage. 

Since writing the above we have received a copy of the 
new edition of Professor Thomas’s work, which, however, 
does not appear to embody any, substantial improvement 
on its predecessor. .The new curves he refers to in his 
letter as throwing a valuable light upon the possibility 
of deducing, from the emesed reaction, the velocity of 
flow frown a nozzle, appear to do nothing of the kind. It 
is obvious, on examining the data from which they have 
been plotted, that in most cases the jet was not fully ex- 
panded on leaving the nozzle, and hence the velocity, as 
calculated from the reaction, must be correspondingly too 
high.—Eb. E ] 








THE TRADES DISPUTES BILL. 
To THe Eprror oF ENGINEERING. 

Srr,—The words, ‘peaceably and in a_ reasonable 
manner,” were not ‘‘carried by the Standing Committee” 
in last year’s Bill, as you say in your last issue (page 236), 
but rejected on a division. They were moved by ‘‘the 
promoter,” Mr. (now Sir) Thomas Whittaker, as a last 
offer if all the Bill were accepted. One member of the 

resent Government voted with him. Five, including 
Bir Robert Reid and Mr. Asquith, voted in the majority 

inst the words, on the grounds quoted by you from 
the present Chancellor. 
Tam, &c., 
Cuaries W, Di.xe. 
Dockett Eddy, by Shepperton, Middlesex, 
August 22, 1905, 








NAVAL ENGINEERS. 
To THe Epitor or ENGINEERING. 

Srr,—To commend the Hyacinth-Minerva article in 
the Artificers’ Journal, under review in your columns 
(see page 199 of your issue of August 10) to ‘‘ those who 
still hold that untrained men are good enough to take 
the place of engineers and artificers for engine driving,” 
was both wise and opportune on your part; and, taken 
in conjunction with the dictum of the great engineering 
bodies, presented to us in the pages of the Nineteenth 
Century by Sir William White, that ‘‘their primary 
object is to produce successors armed at all points for the 
actual work of the profession,” it impresses upon the 
public mind the need for fresh consideration of the much- 
vexed question of mechanicians. 

Indeed, it would be interesting to know the real atti- 
tude of naval engineers towards the introduction of such 
a body. Ifa letter recently circulated among them bears 
any significance, they have decided to bless the scheme, 
at least outwardly, for the hope of reward in the shape of 
executive powers and position. 

Such self-sacrifice is not noble, and can scarcely be 
credited ; but it must be confessed that no organised pro- 
test has been made to the order, issued in December last, 
which placed the onus of responsibility upon engineer 
officers for the satisfactory passing of acting mechanicians. 
The edict went forth, ‘“‘ They must pass,” although the 
final success of these phenomenal individuals must, in the 
nature of things, be more or less doubtful. 

The irony of fate has, however, compelled the authori- 
ties to confess to a dearth of candidates, for the age of 
admission has been raised from twenty-eight to thirty-two 
as a means of ensuring the supply. This supports the 
contention, made all along—that the stoker prefers im- 
proved pay in his present sphere of activity to the exalted 
position of a brass-buttoned handy billy, liable to be 
disrated at will. 

The national importance of this engine-driving question 
is not by any means minimised by the advent of turbine 
machinery, notwithstanding the wish that is father to 
the thought in the minds of those who would have us 
believe otherwise. We have not reached the “ press 
button, do everything,” state of civilisation yet. 

Six hundred years ago Roger Bacon announced that 
machines could be constructed to drive ships more rapidly 
than a whole galley of rowers could do, nor would they 
need anything more than a pilot to steer them. But the 
secret slept with him; and although the growth of 
machines is a curious chapter in modern history, his 
statement has not proved hetic. There are now about 
50,000 ships entered in Lloyd’s lists, but the six hundred 








years have not fulfilled the anticipations of Bacon. 


The present condition of marine mechanical affairs 
compels us still to adopt the services of the working 
engineer, and we ought to feel it incumbent upon us to 
train for the best, and use that best, because only in so 
far as that is done can success be assured. enerate 
tools pone but imperfect work, and failure is the 

uel. 
therefore trust, Sir, that your timely advice will be 
considered by all readers. 

Portsmouth. A. M. 








MOTOR-OMNIBUSES, 
To THe Eprror or ENGINEERING. 
_ Srr,—We have read with interest the editorial in your 
issue of the 3rd inst., on “‘Motor-Buses and Cars,” and 
we fully endorse your statements on the simplicity and 
long life of chain drive as compared with any other 
method of driving. 

You say, however, that “ with a new gear the drive by 
Cardan shaft to the rear axle is more silent than the chain 
drive.” With this, we, as chain-makers who have for a 
long time past been seeking for the quietest and most 
efficient form of transmission, must expre-8 our disagree- 
ment. We admit that on many chain-driven cars the 
chains are noisy, but this need not be so. It is usually 
due to one or more of three causes, which can easily be 
avoided with ordinary knowledge and care on the part 
of the car-designer as well as the builder :— 

1. The pinion is made too small. 

2. The pinion construction is not correct as regards 
tooth-form, space, and diameter. 

3. Complete absence of protection for the chain from 
dust and road-mud. 

The chain drive is practically silent when properly 
designed, with a good-sized pinion and enclosed in a well- 
fitting gear-case. This is particularly so when the high- 
speed silent chain is used. This type of chain has not 
been generally used hitherto except by one firm, and then 
only for transmission from motor to gear-box. It has, 
however, nm used for motor-wagons, and lately a few 
cars have been fitted with it for the transmission from 
gear-box toroad-wheel. Mr. Renold has this silent chain 
in use on two different types of his cars, and in both cases 
the results have been astonishingly satisfactory. In fact, 
everything seems to point to this chain as almost an ideal 
transmission for motor-cars. 

We think the following extract from a letter recently 
written by Mr. Renold to the Wolseley Tool and Motor- 
Car Company will be of interest:—‘‘ As to the wear of the 
silent chains on my car, I can only speak of having the 
best results. I am thoroughly pleased with the smooth 
riding and silent running, and this is largely due to the 
silent chain drive on the second motion. As you know, 
the chain has from the start been running unprotected ; 
the gear-case we are making will only be ready in a few 
days. This type of chain ought not to be worked with- 
out a gear-case. It would be an outrageous use of a first- 
class, well-made, and most important element of the car 
not to have it protected. There is also great danger when 
a stone is thrown into the chain, as this type is more 
likely to hold it than the ordinary roller J ache could 
do. We have now made this type of chain some ten 
years in a more or less perfect forni, and applied it to 
all sorts of machinery under very varied conditions, and 
we have for some time been feeling that the best 
motor-car is only that which is using the silent chain in 
its latest and most improved form. The quiet running 
is a great feature, but also its much higher efficiency 
than any other method of power transmission. I am 
convinced that the silent chain is the chain for bus work, 
and that the public outery about the noise of motor-buses 
ought to be seriously heeded by any wide-awake car- 
manufacturers. The use of this chain would reduce the 
noise considerably, and alsu give a sweeter transmission, 
with less loss of power, than anything that has hitherto 
been tried, but it must be encased and treated with more 
care than is usually given to the roller chain.” 

We trust you will find this letter sufficiently interesting 
to the general engineering public to make room for it in 
your valuable paper. Although this protest against the 
prevailing idea that chain-driving must of necessity 
more noisy than Cardan shaft-driving comes from chain- 
makers, we would not have troubled you with it if we 
were not fully convinced by ample proof that we are only 
voicing facts. 
Yours truly, 

Hans Revotp, Liwirep. 

Manchester, August 16, 1906. 








Tur Xevxon Specrrum.—In 1903 E. C. C. Baly ob- 
served 37 lines which seemed to be common to the 
spectra of xenon and krypton, and he concluded that 
both these gases contained some unknown heavy gas. 
Resuming these researches recently, Rudolf Schmidt has 
come to a different conclusion. In a paper which he 
presented to the Deutsche Physikalische Gesellschaft, he 
points out that xenon appears to be a mixture of several 
gases. He started from 2 litres of a liquid which the 
Gesellschaft fiir Markt-und Kiihlhallen had obtained by 
liquefying 7000 cubic metres of air.» By very slow evapo- 
ration, extended over ten days, he obtained 20 cubic centi- 
metres of a liquid. from these 2 litres, and separating 
these by the method of Valentiner, he finally isolated 
300 cubic centimetres of a new gas. When suddenly 
cooling the gases, he sometimes, but not always, ob- 
tained a crystalline mass. Most of the lines, especially in 
the ultra-violet lines, which this gas gives, agree with 
Baly’s measurements. The experiments were made in 
Halle-under-Dorn. Schmidt is now in Charlottenburg 
engaged on other work, and he therefore publishes this 





preliminary account, 
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UNLOADING BRIDGES AT EMDEN OUTER HARBOUR. 
CONSTRUCTED BY THE VEREINIGTE MASCHINENFABRIK AUGSBURG UND MASCHINENBAUGESELLSCHAFT NURNBERG. 
(For Description, see opposite Page.) 
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derrick at a distance of 26 metres (85 ft.) outside the 
quay-wall. 

The motor for the crab-travel drives the four crab- 
wheels through spur-wheel and mitre-wheel gearing ; 
a Weston brake is provided, operated by the hand- 
wheel-which governs the travel of the crab. Besides 
this, braking can also be effected electrically by the 
motor. Shortly before reaching the end positions, 
current is cut out automatically by a mechanical 
device, and at the same time the brakes are put on. 
To ensure further safety, hydraulic buffers are mounted 
at both ends of the track followed by the crab. 

From his cabin the driver operates the travel of the 
grab-bucket, its filling and emptying, the travel of 
the crab, the raising and lowering of the derrick, and 
the travel of the bridge. Access is had to the cabin 
by < platform and steps in the main tower (Figs. 1 
and 3). 

Fach bridge is lighted at night by twelve incandescent 
lamps and two reflectors of eight lamps each. The 
continuous-current supply, at a pressure of 440 to 500 
volts, is through a cable 45 metres (148 ft.) long, which 
rolls up or unrolls automatically, this affording for 
the bridge a length of travel of about 260 ft. The 
track for the two bridges has a total length of about 
590 ft., over which there are four cable plug-boxes ; 
from any of these the current is led to the switch-box 
placed underneath the bridge platform. 








THE ROBERT WATER-TUBE LOCOMOTIVE 
BOILER. 

Tue Paris-Lyons- Mediterranean Railway Company 
exhibit at Milan a water-tube locomotive boiler, built 
at their Algiers Locomotive Works, on the designs of 
M. Robert, chief engineer to the Company’s Algerian 
railway system. The ordinary type of locomotives 
never gave complete satisfaction on the Algerian lines, 
owing to the inferior quality of the feed-water ; the 
fire-hox stays broke frequently, cracks developed in 
the fire-box tube-plates, and matters became worse as 
engines of increased boiler pressure and higher power 
were put in service to cope with increased traffic ; 
these had to be thoroughly overhauled after they had 
rua only about 20,000 miles, The outside appearance 
of the Robert boiler is the same as that of an ordinary 
locomotive boiler, but is of larger proportions. It 
consists of a fire-box, sets of tubes, and smoke-box, as 
shown in Figs. 1 to 4, page 256, which illustrate the first 
locomotive of this type. The boiler proper is formed 
of a mud-drum and a steam-drum, connected by three 
circulation uprights; the steam-drum is extended to 
the rear above the fire-box, it is fitted at top with the 
steam dome, and is connected by return-tubes to a feed 
collecting hollow frame at the bottom of the fire-box. 
The fire-box sides are therefore lined by return- 
tubes placed close together, side by side (Figs. 1 and 2), 
expanded in the hollow frame and in the steam-drum. 
The two drums are further connected together by 
curved tubes, as shown in Figs. 3 and 4. The fire-box 
tubes and inner curved tubes are protected by draught 
baftle-plates ; the thicker ones to the front and rear 
of the fire-box form also stays for the boiler. The 
smoke-box is strongly riveted to the frame-plates and 
to the boiler drums. 

The first boiler of this type was fitted to a goods 
locom:tive which was oath jee at the Algiers shops 
into a Bissell two-wheel truck engine. This engine 
was placed in service at the end of February, 1904, 
and up to February last it had run over 80,000 miles. 
At first, when the engine commenced dealing with the 
traffic, thé evaporation of the boiler was highly satis- 
factory, but gradually decreased, owing to the deposit 
of soot and ashes round the tubes ; this deposit had to 
be removed every time the locomotive entered the shed. 
To prevent this trouble, the boiler has been fitted with 
a tube-cleaning device, which consists of two thick 
tubes (see Figs 1, 2, and 3) placed one above the other, 
parallel with the centre line of the boiler, and made 
with holes 3 in. in diameter, cut slanting. Steam jets 
through these holes clear away the deposit, the soot 
and dust escaping through the chimney under the 
action of the blower. By this means the high degree 
of evaporation is maintained, and the locomotive, it 
is claimed, is capable of hauling 25 per cent. more 
than those of ordinary type with equal grate area and 
heating surface. 

Both the fire-box andthe drum tubes of the first 
boiler were made of copper, with a view to minimise 
the danger of corrosion. But all the fire-box tubes 
and the first row of drum-tubes began to show signs of 
failure, and had to be replaced by steel tubes, the 
former, after the locomotive had run a total of under 
10,000 miles, and the latter, after about 22,000 miles. 
The steel tubes stand perfectly. 

It had been hoped that the rapid circulation inside 
the tubes would prevent the formation of sediments, 
and such is the case at first ; but sediment gradually 


forms in service, and is removed by cylindrical brush- 
cleaners for the tubes at the smoke-box end, and by 
hammering for the furnace-tubes and the first sets of 
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drum-tubes, Scrapers fitted to a flexible shaft driven 
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by the power available at the locomotive shed, are 
ol he removing the scale from the tubes. 
The boiler exhibited at Milan is of the following 
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to the sides of the tube sets for cleaning by hand, by a 
steam jet, or by brushes. The large return tubes which 
in the first boiler connected the feed-collecting tube 
at the bottom of the fire-box to the two drums have 
been done away with, as it was found that the joints 
were difficult to maintain tight. They are replaced by 
large diameter steel tubes in the front and rear of the 
fire-box, and covered by a fire-brick lining. The feed- 
collecting tube at the bottom of the fire-box is made of 
circular bent plates riveted together ; this has allowed 





the fitting of return-tubes of large section. The steam 
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The boiler exhibited at Milan differs from the one 
weillustrate, by slight modifications in the arrangement 
of the water return-tubes, and by the addition of doors 
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and exhaust pipes are arranged in the usual way in the 
smoke-box, access through the latter not being now 
needed for cleaning the tubes. The steam dome is 
near the smoke-box end, and the manhole is provided 
in the rear end of the steam drum, the manhole cover 
being above the foot-plate, and independent of the 
safety-valves: an arrangement which facilitates the 
inspection of the steam drum. 

Figs. 5 to 8 illustrate the device for expanding the 
tubes into the mud-drum, and sections through the 
feed-collector underneath the fire-box. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was fairly steady, and 13,000 tons of 
Cleveland warrants were done at 533. 24d. and 53s. 3d. 
cash, 533. 6d. one month, and 53s. 10}d. three months. 
At the close the quotations were 533. 3d. cash, 53s. 6d. 
one month, and 53. 11d. three months sellers. Hematite 
was steady at 66s. cash buyers and 66s. 3d. cash 
sellers. In the afternoon the tone of the market was 
a shade easier for cash, but practically unchanged 
for forward business. The dealings, which were 
confined to 10,000 tons of Cleveland warrants, were at 
53s. 14d. and 533. 1d. cash, 53s. 54d. and 53s. 6d. one 
month, and 533. 1ld. three months. Closing sellers 
quoted 533. 2d. cash and 53s. 6d. one month. On Friday 
morning Cleveland warrants were firmer at 53s. 3d. cash 
and 533. 5d. and 53s. 6d. one month. The closing quota- 
tions were :—53s. 3d. cash, 53s. . one month, and 
533. 11d. three months sellers, and the turnover was 
5000 tons. There were sellers of hematite at 66s. 3d. 
cash. At the afternoon session the price of Cleveland 
warrants was unchanged, and 6000 tons were done at 
53s. 24d. and 53s. 3d. cash, 53s, 2d. five days, 53s. 5d. and 
53s. 6d. one month. The closing quotations were :— 
53s. 34d. cash and 53s. 6d. one month sellers. On 
Monday morning the market was very firm, and Cleveland 
warrants opened at 53s. 74d. cash, and then advanced 
to 533. 9d., closing with sellers over at that quotation. 
Forward iron was also strong, and was done at 54s. 1d. 
and 54s. 04d. one month, and closed at 54s. one month 
sellers. The dealings amounted to 12,000 tons, and about 
1000 tons of hematite changed hands at 66s. 24d. cash 
and 663. 6d. one month, closing with sellers at 66s. 3d. 
cash. ‘The settling prices were:—Scotch, 58s. 6d. ; 
Cleveland, 533. 9d.; hematite, 663. 3d.; and Standard 
foundry iron, 53s. 6d. In the afternoon a strong tone 
prevailed, and fully 18,000 tons of Cleveland warrants 
were put through at 533. 9d., 533. 10d., and 53s. 8d. cash, 
54s., 54s. 1d., and 54s. one month. The close was easier 
at 533s. Sid. cash and 53s. 114d. one month sellers. 
Hematite was steady, and 1500 tons were done at 
66s. 24d. and 66s. 3d. cash. Oa Tuesday morning 
the market was again firm, and a moderate busi- 
ness of about 8500 tons was done in Cleveland war- 
rants. The dealings were at 533. 9d., 53s. 8d., 
53s. 94d., and 53s. 9d. cash, 54s. O4d., 53s. 114d., 
54s. O4d., and 543. one month, and closing sellers quoted 
53s. 9}d. cash and 54s. 1d. one month. Hematite was 
firm, und 500 tons changed hands at 66s, 4}d. cash, 
closing with sellers at 66s. 7}d. cash. In the afternoon 
the market was firm on opening, but eased a little 
towards the close. Cleveland warrants were done at 
53s. 8d., 53s. 9d., and then 53s. 7d. cash, 54s., and then 
53s. 104d. one month, and closed with buyers over at 
53s. 7d. cash and 53s. 104d. one month, and with sellers 


4d. more in each case. The turnover was 8500 tons, 
and also 2500 tons of hematite at 66s. 7}d. cash 
and 67s. one month. When business was resumed 


this (Wednesday) forenoon the market was rather 
weaker, and Cleveland warrants declined. Dealing 
took place at 533. 5d., 53s. 44d., and 53s. 6d. cash, 
and 53s. 10}d., 53s. 74d., and 533. 9d. one month. 
The closing quotations were 53s. 54d. cash and 53s. 94d. 
one month sellers. The total turnover was 17,000 tons, 
and that included one lot of 500 tons of hematite at 
66s. 104d. one month. At the close there were buyers of 
hematite at 66s. 6d. cash and 66s. 9d. one month, but 
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wanted 3d. more in each case. In the afternoon 
ray ot was steady, and about 3000 tons of Cleveland 
warrants were done at 533. 5d. cash and 53s. 9d. one 
month, besides a good business in options. The closing 
quotations were 533. 6d. cash and 53s, 9$d. one month 
sellers. Scotch iron was firm, and 500 tons were dealt in 
at 58s. 9d. cash, but hematite was untouched, although 
it was quoted easier at 66s. 4}d. cash buyers and 66s. 6d. 
cash sellers. The following are the market quotations 
for makers (No. 1) iron :—Clyde, 66s. ; Calder and Gart- 
sherrie, 663. 6d. ; Summerlee, 68s. 6d.; Langloan, 69s. ; 
and Coltness, 74s. (all shipped at Glasgow) ; Glengarnock 
(shipped at Ardrossan), 66s. 6d.; Shotts (shipped at Leith), 
663. 6d. ; and Carron (shipped at Grangemouth), 67s. 6d. 


Sulphate of Ammonia.—There has not been very much 
business doing in the sulphate of ammonia market lately, 
but a fair mquiry is repo! The present price is 
steady at 12/. per ton for prompt business _ or 
Leith. The forward quotation is 12/. 53. per ton for October 
to December, and 12/. 7s. 6d. to 12/. 103. per ton for 
January to April delivery. The amount shipped last 
week from Leith Harbour was 367 tons. 


Scotch Steel Trade.—Affairs in the Scotch steel trade 
have shown no material signs of change since last oe 
The demand for home consumption is not quite as brisk 
as it might be; but, of course, there area good many 
orders still on hand. With regard to the export trade, 
this continues to of a very satisfactory nature, 
especially in the case of structural steel. Makers’ 
order-books generally show that for some months ahead 


the various works are likely to be fully employed. There | 533, 


has been no alteration made in the last official list of 
prices. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Sheffield Master Cutler.—A general meeting of the 
Sheffie’d Cutlers’ Company was held on Tuesday, when 
Mr. William Fawcett Osborn, managing director of 
Messrs. Samuel Osborn and Co., Limited, was unanimousl 
elected Master Cutler for the ensuing year. Mr. H. H. 
Bedford, of the firm of Messrs. John ford and Son, 
was elected senior warden, and Mr. W. Tyzack junior 
warden. The searchers and assistants were also appointed. 
Mr. R. Belfitt, a re Master Cutler, and Mr B. A. 
Firth, have retired from the company; and Mr. J. 
Rossiter Hoyle (director of Messrs. Thomas Firth and 
Sons) and Mr. H. K. Stephenson (of the firm of Messrs. 
Stephenson and Blake) have taken their places. 


Local Limited Companies.—The directors of Messrs. 
Wright, Bindley, and Gell, steel and file manufacturers, 
report that their profit for last year amounted to 13,820/. 
They pro to pay a dividend of 4 per cent. on the 
ordinary shares ; to write off 1000/., the balance of amalga- 
mated expenses; and to place to reserve 1000/., leaving 
17632. to carry forward.—The directors of the Hardy 
Patent Pick Company, Limited, inform their shareholders 
that the net profit for the year was 11,5017. 19s. 1d. There 
was brought forward from last year 1668/. 93. 6d., 
making a total of 13,170/. 83. 7d. They recommend a 
dividend of 10s. per share (8/. paid) on the ordinary 
shares, allocate 500/. to depreciation of tools and patterns, 
and carry forward 6206. 18s. 7d. The directors have 
added 2000/., the amount of reserve fund, to the depre- 
ciation of plant account.—Last April the directors of the 
Sheffield Gas Company reduced their charges to 1s. 5d., 
1s. 3d., and 1s. 1d. per 1000 cubic feet, according to con- 
sumption. There has since been an enormous increase in 
the consumption of gas, and the company are able to 
pay their usual 10 per cent. dividend out of the profits, 
and carry forward 1218. 


The Iron and Steel Trades.—The market for Swedish 
material is very firm, and ‘prices, especially for Swedish 
Bessemer and Siemens steels, have an upward tendency. 
It is stated that makers will not at present book any 
orders for delivery next year, as they are hoping that 
much higher quotations will rule. The American and 
German customers are still buying very freely. Best 
Swedish bar iron is firm, and only commoner qualities are 
plentiful. There is still a scarcity of charcoal for use at 
the works, and some establishments are not running full 
time. There are practically no stocks of these materials in 
Sweden, and those held in this country are by no means 
heavy. The general crucible-steel trade is fairly good, 
and furnaces and mills are being kept well employed. 
The home railway companies are coming into the market 
with better orders. It is known that their stores have 
run low, and as there is a possibility of higher prices 
ruling, they are showing more disposition to buy. 


The South Yorkshire Coal Trade..—The house-coal trade 
of this district is gradually assuming a stronger tone, and 
should present anticipations be realised, there will be a 
heavy demand during the next few months. Quotations 
have undergone no change, but they are much firmer. 
The steam-coal trade is maintained at a very high level, 
and most of the pits are still working full time. Although 
there has been a very large increase in the output of 
almost all classes of coke, the demand seems equal to it, 
and prices are steady. 








_ THE PopuLATION oF GrrMany.—According to statis- 
tics of quite recent date, the population of Germany was 
61,102,000 persons on July 1, 1906, against 60,605,183 
persons on December 1, 1905, which means an increase 
rs about half a million during the last seven months. In 
: 1e course of the last ten years the population of Germany 

tas Increased by 8,250,000, and during the last twenty 
years by 13,470,000. The increase of the population 


since the formation of empi 
20,100,009 pen of the German Empire totals 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIpDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The local races are being 
held this week, and, as is usual on such occasions, holiday- 
making is general, with the result that there is very little 
business doing. Few people put in an appearance at the 
weekly market here yesterday. Though few transactions 
were recorded, quotations for all descriptions of pig were 
firm, and entleiastony advices from America and from 
the Continent assisted to strengthen the market. If 
buyers were absent, there was certainly, on the other 
hand, no pressure to sell. No. 3 g.m.b. Cleveland pig 
was put at 54s. f.o.b.; No. 1 was 553. 6d.; No. 4 foundry, 
53s.; and No. 4 forge, 52s. As egain no mottled or 
white iron was available for sale, those qualities were 
not quoted. East Coast hematite pig was firm, and con- 
siderable sales were repo to have been made recently 
customers in the Sheffield district having come forward 
pretty freely. For early delivery of mixed numbers 
9d. was the quotation. No. 4 forge hematite was 
61s. 9d. to 623. Spanish ore was very strong, the mine- 
owners in Spain taking a very firm stand. ers here 
would not, as a rule, quote below 20s. ex-ship Tees for 
Rubio of 50 per cent. quality, and a general impression 
appeared to prevail that the value would rise. Freights 
Bilbao to Middlesbrough were 4s. 9d. Middlesbrough 
warrants opened strong at 53s. 9d., but eased by the close 
to 53s. 7d. cash buyers. To-day the market eased a little 
in Cleveland pig, No. 1 being 55s. 3d.; No. 3 g.m.b., 
9d.; No. 4 foundry, 52s. 9d.; and grey forge, 5is. 9d. 
Mixed numbers of hematite stiffened to 66s. for -_ 
mn Middlesbrough warrants eased to 53s. 5d. cas 

uyers. 


Manufacturcd Iron and Steel.—According to custom, 
many of the manufactured iron and steel works are cl 
this week. Firms generally are well supplied with work, 
and prospects are fairly oy Quotations stand :— 
Common iron bars, 7/. 5s.; t bars, 7/. 153.; best best 
bars, 8/. 5s.; iron ship-plates, 7/. 5s.; iron ship-angles, 
7l. 53. ; iron ship rivets, 7/. 17s. 6d.; steel ship-plates, 7/.; 
steel ship-angles, 6/. 12s. 6d.; steel boiler-plates, 8/.; steel 
joists, 6/. 17s. 6d.; steel sheets (singles), 8/.; and steel 
sheets (doubles), $/. 53.—all less the usual 24 per cent. 
discount. Cast-iron railway chairs are 3/. 15s.; heavy 
sections of steel rails, 6/. 7s. 6d.; and steel railway 
sleepers, 6/. 17s. 6d.—all net cash at works. 


Coal and Coke.—Fuel is very stiff. Demand for almost 
all classes especially for early delivery is good. Gas 
coal is in exceptionally good request, and quotations are 
moving upward. The large supply of bunker coal is well 
taken up, and unscreened Durhams are now quoted 
at 103. 6d. to 103. 9d. f.o.b. Household coal is still dull. 
Coking coal shows an upward tendency. Coke continues 
in excellent demand, and medium blast-furnace qualities 
are now 17s. 9d. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—There has been a strong demand for large 
steam coal, and late prices have been firmly maintained. 
Small steam coal has also remained strong. The best 
large steam coal has made 153. 3d. to 15s. 6d. per ton, 
while secondary descriptions have ranged from 133. 9d. 
to 15s. per ton. House shown little change ; 
the best ordinary household qualities have made 14s. to 
14s. 6d. per ton, while a descriptions have ranged 
from 11s. to 13s. per ton; No. 3 Rhondda large has been 
quoted at 15s. perton. Foundry coke has brought 19s. 6d. 
to 20s. per ton, while furnace ditto has made 17s. 6d. to 
18s. ~~ ton. As regardsiron ore, Rubio has been  ?—— 
at 18s. 9d. to 19s. per ton, and Almeria at 18s. 9d. per 
ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 


Pembroke Dockyard.—A new ship of moderate size is 


to be built at Pembroke, and provision has been made for | h 


her in the naval programme. Theclosing of the yard will 
accordingly not take place, as had been apprehended. 


Dowlais.—The Bessemer, the Goat, and the Big Mills 
have all been running full time, having been engaged upon 
billets and steel sleepers, in addition to rail orders. 


More Welsh Coal.—Sinking operations which have been 
for some time in progress at the Copper Pit, Morriston, 
have resulted in the 2-ft. seam being reached. 


The Swansea Valley.—The steel trade has continued 
active. There has been about an average output of 
spelter. The collieries have been working regularly. 


Wages in Wales.—An advance of 5 per cent. has been 
made in the wage rate of South Walescoal-miners. This 
advance carries the wage rate to 374 per cent. above the 
standard of 1879. 


Milford Docks.—Mr. Newbon, presiding at the half- 
yearly meeting of the Milford Docks Company, dealt 
with the opening of Fishguard and its possible bad effect 
upon the trans-Atlantic trade of Milford Haven. Mr. 

ewbon said that nothing could be urged in favour of 
Fishguard which could not be said about Milford. The 
general effect would be tostill further damage the prestige 
of caer The fact that the railway concerned was the 
Great Western would not affect the question. The co- 
operation of that railway was essential to Milford Docks. 
It had always been extended to them in any trans- 
a's business, and he felt sure it would not be with- 

rawn, 


Gloucester Wagon Cepenn.— Te available profits of 
the Gloucester Railway Ca 


rnage and Wagon Company, 








Limited, after making allowances for depreciation and 
an interim dividend, amount to 35,074/., as against 33,954/. 
twelve months ago. The dividend is maintained at the 
usual rate of 74 per cent. per annum, and 5000/. is again 
transferred to reserve, while on this ocrasion 2000/. is also 
transferred to the staff superannuation fund. Theamount 
carried forward is increased from 10,560/. to 11,043/. 


A Welsh Coal Plant.—Works which are to be erected 
at the Bute Docks, Cardiff, by the Cardiff Washed-Coal 
Company will, it is stated, be the largest coal-washing, 
screening, and sizing installation in Europe. They are 
estimated to cost 100,000/. The site is on the south side 
of the Roath Dock, and comprises seven acres of the land 
reclaimed from the sea by the Cardiff Railway Company 
in connection with the new South Dock. Owing to the arti- 
ficial nature of the soil, it has been decided to erect the werks 
on reinforced ferro-concrete ye | supported by about 500 
ferro-concrete piles driven into the ground to a depth of 
45 ft. The long steel rods and wires which constitute the 
skeleton of the concrete piles are manufactured and sup- 

lied by the Guest-Keen works, on the Kast Moors, and 

tween forty and fifty men are at present employed in 
making and driving the piles to the uired depth. 
Immediately this part of the undertaking has been com- 
pleted the ferro-concrete slabs will be laid, and on these 
the structural ironwork will be rai The superstruo- 
ture will consist of steel stanchions with horizontal mem- 
bers to be filled up with brickwork, These various fea- 
tures will, in many respects, constitute one of the most 
unique engineering works in South Wales. The raw 
coal arriving in wagons from the collieries will be dis- 
charged by hydraulic tips into charging beds, whence it 
will be raised by bucket elevators into sizing plant, there 
to be separated into various sizes ready for washing. The 
machinery will be electrically driven, and the force re- 
quired is to be produced by three horizontal compound 
engines driving generators of about 600 kilowatts each. 





Aw ArtiriciaL Lake tn Catirornia.—A lake which, 
it is said, will ultimately be a fair rival in size to the 
Great Lakes on the United States and Canadian 
boundary lines, is in process of formation in Southern 
California. In the State of California are several 
depressions considerably below sea-level, the two most 
notable being those known as Death Valley and the 
Salton Sink. Death Valley is a dried-up inland salt 
sea, 160 ft. below sea-level, and which, in a narrow 
strip from 10 to 30 miles wide, extended at one time to 
some 120 miles in length. The Salton Sink, roughly 
some 300 miles further south, lies at a level of 300 fc. 
below sea-level, and until recently was adry lake bed, 
similar to numbers of others in the southern part of this 
State. The district of the Coahuila Valley is, how- 
ever, a fertile one, and large irrigation schemes have 
recently been carried out, the water being drawn from 
the Colorado River. The plans seem to have lacked 
sufficient provision in the form of training and controlling 
works at the point where water was drawn off from the 
river, with the result that the river has been diverted 
from its old channel, and the whole flood flow is re- 
ported to be setting into the irrigation works and filling 
up the Salton Sink. The district which, it is said, will 
be covered in time by a lake as large as Lake Michigan 
is one in which about 8000 people are settled, and in 
which stock farms are numerous, and excellent crops of 
barley and alfalfa are raised. Already the area covered 
by the water is some 250 square miles, and the Southern 
ps rae a has been forced to rebuild many miles 
of its track. 





ArTmospHERiIc Dust AND E.kcreiciry. — In_ the 
Physikalische Zeitschrift, of August 1, Mr. G. C. Simpson 
deals with the question whether the dust floating in our 
atmosphere carries an electric charge. If the earth 
negatively charged, as is commonly assumed, any dust 
stirred up from it should be so charged. Mr. A. Schuster 
as observed that the smoke from chimneys is negatively 
electrified. Mr, A. Schmauss has ascertained that dro 
of water falling through ionised air become negatively 
charged, and as the air is, as a rule, ionised toa sufficient 
degree, we might also expect the dust to be negatively 
electrified. On the other hand, several experimenters 
have observed that dust seems to settle more on nega- 
tively charged, than on positively charged, wires ; that 
would indicate that the dust itself was positively electri- 
fied. Mr.Simpson himself, in his researches on the ionisa- 
tion of the atmosphere, had expressed the opinion that 
particles floating in the air are not electrically charged, 
and do not take up any charge from the air, but rather 
communicate any charge impressed upon them to the air. 
The question is of considerable importance with regard 
to the origin of atmospheric electricity. For if the dust 
be charged by the absorption of ions from the atmo- 
— the dust particles falling upon the earth would 
electrify the earth. As nobody seemed to have investi- 
gi this point experimentally, Mr. Simpson asked 

r. Atkinson to make experiments at Manchester. The 
following arrangement was finally adopted :—Two brass 
plates, 8 centimetres by 4 centimetres, were mounted 
l centimetre apart, and charged to a potential difference 
of 5000 volts. The insides of the brass plates were 
covered with thin sheets of glass, so that the amount of 
dust settling on them could easily be ascertained. After 
exposure to the Manchester air for 30 hours, both the 
plates were found coated with dust to about the same 
thickness. That would tend to indicate that the dust 
was either electrically neutral, or that both positive and 
negative charges occurred in about the same proportion. 
The amount of dust deposited in the open air and in 
closed rooms was also equal, The experiments can hardly 
be regarded as conclusive, 
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CONTINENTAL POWERS AND BRITISH 
NAVAL RETRENCHMENT. 

THE official publication of the French and Austro- 
Hungarian Navy programmes for 1907, and the 
announcement of the details of design of Germany's 
new battleships, are effective commentaries on the 
hopeful expectations of the British Government 
regarding the issue of the forthcoming Peace Con- 
ference at the Hague. None of these Continental 
Powers shows the slightest belief in the possi- 
bility of the acceptance of a scheme for reduc- 
ing armaments, and we are inclined~- to the 
view that even the great diplomatic influence of 
King Edward cannot have succeeded in advanc- 
ing matters, in the unlikely event of the subject 
having been broached in the course of His Majesty's 
recent interview with the Kaiser. Not the least 
weighty of our reasons for this belief is our 
sympathy with the policy of colonising, which is 
necessary in the case of a nation like Germany. 
Such expansion requires the development of the 
naval and shipping resources of the country. Again, 
the past relationship between France and Germany 
compels France to maintain a state of armed 
equality at least, and thus competition in provid- 
ing the munitions of war, however disastrous, is in- 
evitable. Britain may have no direct concern with 
this rivalry, but the result and its influence on the 
balance of naval power cannot be ignored. For these 
reasons, therefore, Britain’s retrenchment has not 
had—indeed, could not have—any effect on Conti- 
nental procedure. Apart from this, the reception 
of what was undoubtedly intended as a magnani- 
mous act on the part of the British Government 
has been unfortunate, and we return to the subject 
now more to review this reception than with any 
hope that a change will at present be effected in 
our Navy programme. 

e Continental critics who are not familiar 
with the peculiarities of our party system of 
government cannot help repeating that charge 
of sophism of which the British politician has for 
so long been suspected. It was originally urged 
that the Government induced the Lords of the 
Admiralty to reconsider their programme, not so 
much because of the exigencies of the Service, but 
because it was important that the pacific policy of 
the Government should be exemplified in a prac- 
tical way. The question as between four and three 
Dreadnoughts was not decided so much by a refer- 
ence to the relative naval power of nations, but 
was intended to give the representatives of the 
British nation at the Hague Conference greater 
influence in pressing forward their proposal for 
reduced armaments. Such aclearly-expressed idea 
Continental opinion could understand, although 
they might have no inclination to accept the lead 
given. But in order that opposition might be 
soothed, and that the majority might more readily 
agree to what was regarded by many as a forlorn 
hope, some of the members of the Government con- 
tended that our reduced programme would not mate- 
rially affect our relative position amongst the naval 
Powers. This argument, thus dictated by party con- 
siderations, has raised grave doubts on the part 
of Continental authorities as to the genuineness of 
any desire which may exist in Britain in favour of 
a reduced naval expenditure. There is no need to 
contend here that, with a reduction by 30 per cent. 
on the programme regarded six months ago as 
essential, Britain can be in the same relative posi- 
tion when Continental Powers have not reduced 
by one iota the programmes they then put forward. 
The conflict of reasoning was thus most unfortu- 
nate, as it will justify the foreign representatives 
at the Hague Conference in presuming against the 
honesty of Britain’s aim. Again, the uction in 
our programme, in the light of the argument that 
our relative naval strength is still unimpaired, sug- 
gests that the larger programme of six months ago 
was aggressive, and was intended to increase our 





264|comparative power, notwithstanding the under- 


lying principle of our naval policy to move forward 
only at the same rate as our possible competitors. 
In addition to the doubt thus created, which 
must conduce to the failure of the Hague Peace 
Conference, the Government policy is unsatisfac- 
tory because it will affect our naval power in 





relation to that of other nations; this is 
the only deduction possible from the statement 
by the Lords of the Admiralty in December last, 
when they regarded four armoured ships as the 
minimum to meet the conditions then prevailing 
so far as foreign programmes were concerned. 
These programmes have not been modified, and a 
somewhat uncomfortable feeling is raised by the 
fact that this week the Financial Secretary to the 
Admiralty admits, in a letter to Mr. Carlyon Bel- 
lairs, M.P., that an error was made in the return 
to Parliament, whereby it appeared that Germany 
had one modern ship less than is actually the case. 
Added to this we have the final abandonment of 
the Montagu, which leaves us one more ship behind 
in the comparisons. 

The new German battleships promise to be ex- 
ceptionally powerful ; it is intended, according to 
latest reports, to fit sixteen guns of 11-in. bore and 
50 calibres in length. These guns will therefore 
be the longest modern weapons fitted on board 
ship, their length being 45 ft. 10 in., as compared 
with the 45 ft. in the new 12-in. guns in the 
British ships. The difference is small, and it will 
not be possible to make a definite comparison of 
ballistics, and notably of the striking energy, until 
we know the pressure and velocity aimed at. In 
view of this we cannot estimate fully whether 
the increased number of weapons, as compared with 
the ten 12-in. guns in the Dreadnought, is sufficient 
advantage for any reduction in smashing effect 
that may arise by reason of the less calibre of each 
gun. The Germans, it is understood, have decided 
not to seek for the high s aimed at in the 
Dreadnought, because speed is an important element 
in increasing displacement and cost. There is, how- 
ever, no question that in tactical exercise higher 
soy offers material advan It is understood 
also that there will not be the same need for an 
extended radius of action. The allowance for coal 
supply has been reduced. Notwithstanding this, 
however, the displacement of the German ships is 
19,000 tons, and there is every probability that 
their cost will be quite 2,000,0001., a fact which in 
itself, apart altogether from the number of ships 
to be laid down, proves that Germany is deter- 
mined not only to profit by the experience of the 
British Admiralty, as embodied in the design of 
the Dreadnought, but to have, at as early a date as 
possible, a homogeneous fleet of vessels, each, in 
their opinion, equal to our new leviathan. The Ger- 
mans are also maturing their scheme for armoured 
cruisers, embodying the ideas introduced in our 
Invincible class, so that the Government and Ad- 
miralty at Berlin are not in any way disposed 
to accept the lead of the British Government 
towards retrenchment. 

The French Navy estimates have just been 
issued, and the memorandum accompanying them 
shows that the authorities in Paris have no 
intention of relinquishing the policy upon which 
they embarked some months ago to bring their 
fleet into line with modern requirements. For new 
construction the vote for 1907 is to be 44 millions 
sterling, made up of 2,134,6401. for battleships, 
869,188/. for cruisers, 526,216. for torpedo-boat 
destroyers, 670,832/. for submarines, and 69,6841. 
for torpedoes. This enables progress to be made 
with ten battleships, four armoured cruisers, twenty- 
seven torpedo-boat destroyers, and fifty-seven sub- 
marine and submersible boats, making a total of 
ninety-eight on the list of ships building. Of this 
total, 26 vessels will be completed during 1907, 
including four battleships, one armoured cruiser, 
twelve destroyers, and nine submarine boats. The 
principal work to be continued includes the six 
new battleships of 18,000 tons displacement now 
being laid down. This tonnage is a considerable 
advance on any preceding French battleship—the 
vessels of the Patrie class, now being completed, 
have a displacement of 14,635 tons; and there is 
an even greater advance in cost, as the armour is 
not only thicker and more widely distributed, but 
the ships will carry four 12-in. and twelve 9.4-in. 
weapons, as compared with four 12-in. and eigh- 
teen 6.4-in. guns in the Patrie type. We have 
already referred in detail to the armament of 
these ships, and we may now confine ourselves to 
the remark that the French authorities have evi- 
dently not been afraid of the enormous sums in- 
volved in these vessels. The two dockyard-built 
ships will each cost 1,803,3001., of which one-sixth 
is required for artillery, while the four vessels to be 
given out to contract are estimated to cost slightly 
over 2,000,000/. each. These six battleships are 
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to be ready for commission in 1910, so that the 
French at that period will have a homogeneous 
fleet of six 19-knot battleships, which they regard 
as equal to our Dreadnoughts. As we propose to 
lay down only three this year and two next 
year, our fleet of Dreadnoughts in 1910 will 
not be greater in numbers than this new 
French squadron, and there will always be the pos- 
sibility of another Power combining with them. 
Another interesting fact is the strong preference 
shown for submarine craft ; nine are to be completed 
in 1907, thirty-eight will be continued, and ten will 
be commenced, so that in progress there will be 
57 in all. The opinion in favour of the submarine 
boat still grows in France; and, after the recent 
manceuvres in the Mediterranean, Admiral Four- 
nier, who is at the head of the fleet, spoke in a 
most decided way as to the efficiency of submarines 
in repelling attack, although he was careful also to 
point to the necessity of building battleships. In 
view of this, the reduction in the number of British 
submarine boats to be laid down this year is all the 
more to be regretted. 

The Navy estimates of Austria-Hungary, which 
also reach us this week, are equally suggestive of 
the determination of the Continental meee to 
maintain their naval strength. Although no new 
ships are to be laid down, three battleships 
will be completed ; and it is officially noted that 
next year ships will be laid down to replace three 
old battleships just withdrawn from the list. The 
new ships will be of ‘‘at least” 14,000 tons. The 
full significance of this fact will be appreciated 
when it is stated that the three new vessels now 
building are of 10,433 tons, that the heaviest ships 
now in the Austro-Hungarian Navy, completed 
only two years ago, are of 8208 tons, and that the 
old vessels to be replaced are of 5000 to 
6000 tons. Here, then, we have Austria-Hungary 
willing to increase at one step the displacement of 
her ships by 40 per cent., and to add something 
like 50 per cent. to the cost of each unit. It is not 
proposed to build any more armoured cruisers ; 
these are regarded as necessary only for great 
navies. Plans of a submarine-boat are ready, and 
construction will be commenced as soon as the 
necessary credit has been voted. At present, in 
addition to three battleships, there are being built 
in Austria eleven destroyers and twenty-three 
torpedo- boats. 





THE RAILWAY SITUATION. 

Tue figures disclosed at the recent general meet- 
ings of the British railway companies give indi- 
cations that the nation as a whole is fairly pros- 
perous. In general, the greater elasticity has been 
exhibited by the goods and mineral traftic, whilst 
the passenger figures are less satisfactory. This is 
particularly the case with the first and second-class 
passengers, whilst, on the other hand, the number 
of third-class passengers carried has, in many cases, 
shown a large increase, which would seem to 
betoken that the temporary losses occasioned by 
the opening of electric tramways in most districts 
have now been made good, and perhaps these 
tramways are now actually serving the railways as 
feeders. In the case of the London and North- 
Western Railway the loss in first-class passengers 
was 35,598, in second-class 181,402, whilst the 
third-class showed a gaia of 1,555,139 in numbers 
and 36,848]. in money, making a net increase of 
29,6731. in the revenue derived from the passenger 
traffic. To earn this, however, it has been neces- 
sary to run 508,496 more train-miles in the half- 
year, most of which has arisen through the pro- 
vision of better express services from London to 
Birmingham, Liverpool, and Manchester. 

Railway men are apparently inclined to attribute 
the falling-off in first-class passenger traffic mainly 
to the influence of the motor-ar ; and the fact that 
the loss of 35,598 first-class passengers by the 
London and North-Western Railway was equivalent 
to a loss of only 44671. in revenue seems to show 
that it is the short-trip traffic which has suffered 
most. Other railways have had a similar experience. 
Thus the London and South-Western Railway, 
though losing 37,000 first-class and 826,000 second- 
class passengers, gained 2,494,000 third-class pas- 
sengers. Some indication as to the extent to which 
motor-cars are being used as a substitute for the 
railway is given by a census taken at the Ascot races, 
when on the four days over which the meeting ex- 
tends 2012 cars were counted. It is not, however, so 
easy to find any special reason for the steady reduc- 





tion in the second-class receipts ; but presumably the 
loss here is mainly a question of transfer of traffic. 
The steady improvement in the comfort of third- 
class carriages gives little inducement for pas- 
sengers to pay the extra fare for the second class, 
and this factor is supplemented by the further fact 
that the second-class vehicles are commonly some- 
what uncomfortably crowded by season - ticket 
holders at the very time the casual passenger is 
himself most likely to travel, whilst the third-class 
compartments are at these hours relatively empty, 
The Great Western Railway figures tell the same 
story as those of the two companies just mentioned 
—viz., that a decrease in the short-distance first 
and second-class passengers has been more than 
made good by an enormous increase in the third- 
class traffic. Perhaps this company suffers less 
than some others from tram-car competition, 
though there is, of course, a great development of 
tramways in the West of London. 

The Great Western Railway are, however, endea- 
vouring to forestall this rivalry in districts where it 
already exists by further development of their rail 
motorservices. The mileage run by these last year 
was 950,685 miles, and nearly four million passen- 
gers were carried inthem. This company also carried 
612,873 passengers by motor-bus, their experience 
of this business being apparently more favourable 
than that of most other companies which have ex- 

erimented in this direction. Thus the Great 

entral Railway Company reports that their single 
adventure in this direction resulted in a heavy loss ; 
whilst on the Great Eastern line, though it is stated 
that the buses are now satisfactory from a mecha- 
nical standpoint, yet they are not, it appears, 
directly remunerative, though it is possible they 
may be indirectly a source of profit. 

Perhaps the most noteworthy announcement at 
the general meetings was the statement of Lord 
Stalbridge that the London and North-Western 
Railway Company proposed to construct an elec- 
tric line for the service of the suburban traffic 
from Watford to Euston. The line, the length 
of which will be about 174 miles, is to be 
constructed partly alongside the existing line and 
partly underneath it. At Euston there will bea 
subterranean station, and the line here will make 
a loop instead of terminating in a dead-end. The 
plan therefore in this respect resembles that adopted 
at the great Boston South-Side Terminal. The 
chairman stated that the construction of this line 
would enable them to give a better service also to 
Broad-street ; but whether it is also proposed to 
electrify the North London Railway is not clear. 
Presumably not, as no mention of such a scheme 
appears in the speech of the chairman at the recent 

orth London meeting, and the results of electrify- 
ing other Metropolitan lines has not been parti- 
cularly encouraging. The District Railway, it is 
true, has largely increased the number of passengers 
carried, whilst in the absence of electrification an 
actual loss would probably have been incurred. So 
far, however, this increase in the number of pas- 
sengers has not been accompanied by an equivalent 
increase in the net receipts. The London, Tilbury, 
and Southend Railway Company also report that 
the working of certain of their trains electrically 
has proved very much” more expensive than was 
anticipated. 

In view of the continued success of the three- 
phase system abroad, it is to be regretted that the 
plans of the Metropolitan Railway Company, which, 
it will be remembered, were backed by very able 
electrical experts, were defeated by the conser- 
vatism of the American engineers who advised Mr. 
Yerkes. It is true that the subject was considered 
by an able Commission ; but just as councils of 
war never fight, so a Commission is very much 
inclined to be ‘‘on the safe side,” and adverse to 
any new departure. That the decision taken was 
wrong seems to be confessed, in deed, if not in 
word, by some of its most earnest supporters at 
the time. Thus the single-phase system is being 
adopted on the Brighton line, and will also be used 
for the new departure proposed by the Midland 
Railway Company, who intend to electrify their 
service between Heysham, Morecambe, and Lan- 
caster. 

Of course, the third-rail continuous - current 
system is perfectly successful from the mere 
mechanical standpoint, and has given great satis- 
faction in this respect on both the North Eastern 
and Lancashire and Yorkshire Railways. On the 
North Eastern Railway 1,784,844 car-miles have 
been run at 4 cost of 15,8941., or 4 little over 24d. 








per car-mile ; but we note that the electric train- 
mileage is actually less than in the corresponding 
period of last year. No figures as to electric train- 
mileage are given by the Lancashire and Yorkshire 
Railway Company, but that they consider the 
system successful is adequately proved by their 
determination to increase the length of line thus 
operated. Thus two more lines are to be electrified 
between Liverpool and Seaforth, as also the line 
from Aintree to Seaforth. It is, of course, a very 
much less favourable proposition to electrify an 
existing line of railway than it is to build an 
entirely new line, in which electric traction is 
provided for at the outset. In this connection it is 
of interest to note that comparative estimates for a 
steam railway and an electric railway for the pro- 
jected line through the Létschberg were recently 
prepared for the Swiss Government. It was found 
that a line with gradients of 1 in 40 could be opera- 
ted as easily by electric traction as one with gra- 
dients of 1 in 70 by steam. The saving in capital 
expenditure thus made possible was estimated at 
640,000/., the interest on which would suffice to 
cover for ever the cost of the current needed, so that 
as compared with the steam project, the power 
necessary would be obtained for absolutely nothing. 
The electrification of an existing line stands on an 
entirely different footing. Here the capital expen- 
diture has already been made, and instead of leading 
to a reduction in this, the adoption of electric trac- 
tion actually leads toa still further outlay on capital 
account. The increased expenditure being certain, 
and the saving in running expenses being a mere 
estimate, itis not surprising that the leading rail- 
way companies have hesitated to make the plunge, 
and it is of especial interest to note that the 
change in the case of the Lancashire and York- 
shire Railway Company has proved so satisfactory 
that the extensions noted above are projected. 
To our mind, however, it is extremely doubtful 
whether both this company and the North-Eastern 
Company may not in the course of the next few 
years have to replace their existing low-tension 
continuous-current plant by either the single-phase 
or the three-phase system of working. The latter, as 
is well known, is being used at the Simplon Tunnel. 
The locomotives here used weigh 62 tons each, of 
which 42 tons is on the drivers. They take current at 
3300 volts between the phases, and give 900 horse- 
power at normal output, and 2300 horse-power as 
a maximum. They have two-speed motors, but 
we understand that four-speed motors are now in 
course of construction, which should satisfy every 
railway requirement. Those who have seen the 
complication of the tracks at Brigue will admit that 
the successful application of the three-phase system 
here proves that the alleged great complication in 
the overhead system at points and crossings is non- 
existent. 

Most of the companies announce a pause in the 
speed with which has increased during late years 
the amounts paid by them in rates and taxes. For 
long past there has been a continuous growth, 
both in the assessment and in the poundage paid 
thereon ; but on this occasion several companies are 
able to announce adiminution in the former element. 
This has been partly attributable to an important 
decision of the arbitrator appointed to settle the 
controversy between the Union of Salford and the 
Lancashire and Yorkshire Railway Company. The 
local authority endeavoured to assess the loading and 
unloading sidings of the company separately from 
the main line, but the arbitrator decided that the 
value of these was already included in the assess 
ment of the latter, to which they formed a neces- 
sary adjunct. 

The rapid rise of rates and taxes is affecting the 
railway companies in another way, since it is 
causing many manufacturers to transfer their works 
from the more densely populated areas to the 
smaller towns and semi-rural districts. This, of 
course, increases the poundage paid by those left, 
and as the railway company is usually the largest 
ratepayer, it is hard hit accordingly, and may, 
moreover, lose the traffic formerly carried, if the 
migrator moves into the territory of another com- 
pany. In order to minimise this possibility, the 
Great Eastern Railway Company have instructed 
their land agent to prepare particulars of all suit- 
able factory sites in the area served by them, which 
information is at the disposal of any manufacturers 
interested. In this they are adopting a precedent 
originally set, we believe, by the North-Eastern 
Railway, which may fairly claim to be to-day one 
of the most enterprising of British railways, 











PRIN MB 


Wed lh OARS ire 











aa ie tN ca in TEE 


er et eee eet oT 


Pere ee ae ae 








Aue. 24, 1906.] 


ENGINEERING. 








259 





HARD AND MILD STEEL IN 
REINFORCED CONCRETE. 


Ir is, of course, not to be expected that uni- 
formity of opinion among authorities on reinforced 
concrete, as to the best methods of design, should yet 
have been arrived at. The material is still much 
too young ; and, indeed, if ever a fixed standard is 
reached, we do not think it will be for a very con- 
siderable time tocome. We have not yet learned 
all that there is to know about this interesting 
material. So — as it remains more or less in an 
experimental con ition (for it is still in this state), 
so long will there be divisions of opinion ; although 
the great body of the workers have only one object 
in view: that object being efficiency. These differ- 
ences are a healthy sign, and indicate the great 
amount of thought and untiring labour that have 
been devoted to the solution of problems, many of 
which are by no means easy. Some of the best 
engineering talent, both in Europe and America, 
has been devoted to the subject, with re- 
sults which, if we look back over the last ten 
years, may be said to be very satisfactory. 

It is not difficult to understand why there is so 
much divergence on certain matters relating to 
reinforced concrete. If we have regard to the 
varying elements that go to make up the material, 
we see at once where the debatable ground lies. 
We believe it has been said by one who did not 
speak without knowledge that, if any one wished 
at any meeting of the Institution of Civil Engi- 
neers to get up a lively discussion, he had only 
to mention the word ‘‘concrete,” and all the 
members, not excepting those who were having an 
after-dinner nap, would at once exhibit the liveliest 
interest. The reason for this is, we presume, that 
nearly all engineers who have had anything to do 
with public works think they know something 
about concrete. Be this as it may, the subject 
has, no doubt, in the past been one on which much 
has been said, and many conflicting opinions have 
been heard. If, therefore, dissension has been 
abroad with regard to simple concrete, how much 
more may we expect to have it when reinforced 
concrete is under discussion. Most designers have, 
we suppose, their own views as to the various 
proportions of cement, gravel, and sand to be used 
in reinforced concrete. This, of course, is natural, 
and in keeping with old custom ; but, bearing in 
mind the old saying that ‘‘ all roads lead to Rome,” 
possibly this point does not affect niatters very much. 

Then there is another delicate question which, 
when we approach it, we are constrained to tread 
most gently, for there are many tender corns in its 
vicinity. The advantages—or, may we say it ?— 
the disadvantages of shaped reinforcing bars over 
plain bars are not to be too forcibly advanced, if we 
wish to avoid discussion ; and the different ways 
of providing for shearing stresses must, in certain 
quarters, be treated with fitting reverence. There 
is also much to be said on the most suitable 
percentages of steel reinforcement, and whether 
this reinforcement should be made up of a few large 
bars, or a greater number of smaller bars, placed 
closer together. We fear it is not wise just yet to 
expect much agreement while these bones of con- 
tention exist; and, after all, it probably really 
matters little whether or not there is agreement, 
so long as certain well-known laws are not outraged. 

There is, however, yet another point that has 
exercised—and does exercise—the minds of a cer- 
tain section of designers of reinforced concrete— 
namely, the advantages claimed for high-tension 
steel over low-tension—or what we in this country 
call mild steel. It is claimed that the former has 
a greater efficiency ; that with it the concrete is 
less liable to crack, and has a higher factor of 
safety than when mild steel is used. Now let us 
examine these points, and see what there is in them. 

We suppose that the greater proportion of the 
steel that has been used for reinforced concrete is 
what is known as mild steel, having an ultimate 
tensile strength of from 28 to 30 tons per square 
inch, and an elastic limit of about 16 tons per 
square inch. It is easily worked, is ductile, 
may be welded, and may be procured almost 
anywhere. On the other hand, a great deal of work 
has been done with high tension or high carbon 
steel, having an ultimate tensile strength of about 
45 tons or more per square inch, and an elastic 
limit of about 28 tons per square inch. This latter 
steel is, as is well known, more brittle than the 
former, but it nevertheless has some strong advo- 
cates who maintain that it is more efficient than the 





mild quality, since a higher working stress may be 
employed with it. It may, perhaps, be worth 
while briefly to examine this statement. 

It is perfectly true, of course, that there is a 
great difference between the ultimate strengths of 
the two materials, and also between their elastic 
limits ; but can this extra ultimate strength and 
higher elastic limit be taken advantage of satisfac- 
torily? It appears at first glance that it is an un- 
doubted gain, for a re smaller per- 
centage of reinforcement is required in otherwise 
similar beams. This is quite true; but does this 
reduction in reinforcement produce an equally satis- 
factory result as that derived from the use of a 
larger pager a of milder steel? The assump- 
tion may be made that the beam will remain safe 
and satisfactory until the steel has reached the 
elastic limit. If this assumption be correct, then 
there is, perhaps, little more to be said, and the 
advocates of the harder steel hold astrong position. 

It is perfectly well known that if a reinforced 
concrete beam be tested with gradually increasing 
loads, a point is at length reached when minute 
cracks, visible to the naked eye, begin to appear 
on the tension side of the beam. If the loads are 
increased still further, these cracks grow in magni- 
tude, and at length become very unsightly, although 
this point may be reached long before the beam 
ultimately fails. 

This property of reinforced concrete is one of 
the best features of the material, for it gives timely 
warning of danger. If, however, we assume that, 
because these cracks are known to appear long 
before the material as a whole gives way, it is 
therefore safe to use a high-tension steel, and allow 
the cracks to increase more than we should if we 
used mild steel, then we lose one of the chief safe- 
guards in the use of reinforced concrete. 

This method of designing does not appear to be 
a very safe one, and ought not, we think, to be 
adopted in any important work. If, however, the 
elastic limit of the steel be taken as the standard, 
it is the natural one to adopt. Apart from the 
question of the actual strength of the beam, and 
its safety, these cracks are very unsightly, and 
detract much from that feeling of security which 
ought to belong to any sound structural design. 
Moreover, when these cracks reach a certain 
magnitude, there is little doubt that the risk of 
moisture entering them and attacking the steel 
may be looked upon as probable; although we 
believe there are some authorities who profess to 
attach little weight to this. Insignificant cracks 
appear very early in the loading of the beam, 
but they are invisible to the naked eye, and 
are of no importance whatever, so far as the 
strength of the beam is concerned. They appear 
to be formed when the tension in the steel reaches 
about three or four tons per square inch. When 
nine or ten tons per square inch is reached the 
cracks become visible to the naked eye, and beyond 
this limit it seems doubtful whether itis wise to 
go, although the cracks even then may not appear 
of great importance, and may sometimes require a 
close examination to detect them. 

Now supposing that the modulus of elasticity of 
high-tension steel differed from that of mild steel, 
in ty ey to their ultimate strengths, the advo- 
cates for its use would have more in their favour ; 
but such is not the case, for in both steels it is prac- 
tically the same, or somewhere about 13,000 tons 
per square inch. The two steels will therefore 
stretch an equal amount for the same unit stress, a 
fact independent of the elastic limit. And herein 
lies the weak point of the argument in favour of 
hard steel, for if we take two bars of the same 
sectional area—one of high-tension steel and the 
other of mild steel—they will, under the same 
stress, stretch an equal amount. The former can, 
of course, be subjected to a considerably higher 
stress than the latter before permanent set com- 
mences, but its modulus of elasticity is not affected. 

It does not appear, therefore (assuming, of course, 
that safe designing does not allow of any consider- 
able cracking in the concrete), where the advantage 
of high-tension steel comes in. If we allow for its 
high ultimate strength, and use a smaller per- 
centage of reinforcing material, or, in other words, 
employ bars of smaller sectional area than required 
for mild steel, then the bars will stretch more, and 
stretching more will naturally cause the concrete 
to crack more—the very result which ought, we 
think, to be avoided. The extra stretching which 
will take place in the rods of high-tension steel 
must to some extent reduce their cross-section, and 








will not tend to an increase of adhesion between the 
bars and the concrete. 

Again, the use of a lower percentage of steel 
introduces another disadvantage which should not 
be lost sight of, although it may be said that, 
under a circumstances, it need hardly be 
considered. The reduction in the cross-section of 
the rods means a corresponding reduction in the 
surface available for adhesion between the concrete 
and the steel (we are now alluding particularly to 
cases where plain bars are used; where there is 
positive bond the case may be different). This may 
not generally be of much account, as the total area 
for adhesion may be in excess of what is absolutely 
necessary, but it is worth bearing in mind. 

If we are right in assuming (and we think we 
are) that reinforced concrete ought not to be de- 
signed so that it is expected to do work beyond the 
point when small cracks are noticed, it is not easy to 
see where the advantage of high-tension steel comes 
in, inasmuch as its greater ultimate strength cannot 
well be utilised. We are consequently forced to 
the conclusion that, when both high tension and 
mild steel are equally easy to procure, are of equal 
quality, and the same price, it really matters little 
which of them is used, only the former must not be 
stressed more than the latter. 








NOTES. 
A Year’s Suir Losses. 

Lioyp’s Reorster’s record of ship losses shows 
that the annual loss of steamers averages 421,800 
tons, and of sailing ships 321,500 tons. For the 
past year the 382 steamers lost made up 527,978 
tons, and the 501 sailing ships 264,376 tons. The 
gross reduction in the effective mercantile marine 
of the world was thus 883 vessels, of 792,354 tons, 
excluding vessels of less than 100 tons. This, 
however, is not great when the immensity of 
the fleet -is taken into consideration. The 
United Kingdom owns 15,803,180 tons of ship- 
ping—92 per cent. of the total being steamers— 
and it is gratifying to record that the losses 
by misadventure only make up 201,118 tons. If 
we combine the other fleets on the list with 
more than a million tons each—those of our 
Colonies, the United States, France, Germany, 
[taly, and Norway—we find that their combined 
tonnage only totals 10,337,853 tons, of which 84 
per cent. is steam. -Although the combined fleet 
has a tonnage only two-thirds that of the United 
Kingdom’s merchant navy, the tonnage lost is 
one-fourth greater, or 258,607 tons. The rate of 
loss of steamers is, for the United Kingdom, 1.34 
per cent., and for the six other fleets 1.55 per cent. 
Nor is this suggestion of superiority applicable 
only to the t year; the average for the five 
years for both sail and steam is, for the United 
Kingdom, 1.60 per cent., and for the six countries 
2.99 per cent. Taking sailing ships only, the rate 
of loss is higher owing to the greater average age of 
the vessels and the greater hazards which the sail- 
ing ship experiences at the mercy of wind and 
currents ; the percentage in the case of the United 
Kingdom is 3.37; and of the six other countries 
already named, 4.14. The figures further indicate 
that the relative risk of sailing ships and steamers is 
as 100 to 41. As to the causes of disaster, wrecks 
are most numerous, 41 per cent. of the loss of 
steamers as well as sailing ships being placed under 
this category. Under ‘‘condemned, broken up 
by compulsion, &c.,” we find 22.3 per cent. of the 
steamers and 27.3 per cent. of the sailing ships. 
In the case of steamers the next most frequent 
cause is collision, accounting for 9.7 per cent., and 
in the case of ships missing and abandonment at 
sea, to which between 8 and 9 per cent. of the losses 
are due. 


Rartways IN MANCHURIA. 


The future of Manchuria, and the relations of 
the Japanese Government to the development of 
railways and of industry, is a subject which is at 
present receiving considerable attention from those 
who are interested in affairs in that part of the 
world. It has been stated that Japanese goods 
imported into Manchuria were receiving an undue 
preference, but, it is explained, the fact that such 
goods enter Manchuria through Dalny and Antung 
without being subjected to the collection of duties 
is not owing to any discrimination in favour of 
Japanese articles, but is entirely due to the fact 
that there are no Chinese customs as yet estab- 
lished in these two ports. Consequently, the goods 
of all other nations when passing through these 











260 


ENGINEERING. 





[Auc. 24, 1906. 








SEISMOGRAM OF THE 








ports may also be exempted from taxation. The 
Japanese Government have no objection to 
China’s establishing a custom-house at Antung, 
so that the present condition of a duty-free 
influx of goods through that port may ere long 
be altered. As to Dalny, Japan also entertains 
no objection in principle to the establishment of 
a Chinese customs-house at that port. The Chinese 
Government seems singularly careless in this 
matter, as it is taking no steps to restrict the duty- 
free influx of Russian goods into Manchuria, there 
being no Chinese Customs on the northern borders 
of that Empire, with the result that Russian goods 
are being admitted duty free by the Eastern 
Chinese Railway ; Chinese goods, no doubt, enter 
Russian territory by the same route in a similar 
manner. These indefinite arrangements are likely 
soon to be brought to an end, as it is believed that 
Dr. Goto, who first came into prominence by his 
administration of Formosa, will accept the presi- 
dentship of the Amuth-Manchurian Railway, and 
the liberal principles he displayed in his adminis- 
tration of Formosa will, when applied to his new 
sphere of action, go far to ~ > any apprehension 
felt abroad of discrimination being made between 
Japanese and foreigners. Elaborate instructions 
have been issued by the Japanese Government to 
the South Manchurian Railway Company. These 
instructions lay down that the capital of the com- 
pany shall be fixed at 200 million yeu, one-half of 
which will be owned by the Government, and the 
other half by Japanese and Chinese subjects. The 
present gauge of the railway is to be converted to 
the eaten! gauge within three years. The line 
is to be double between Tairen and Suchiatun. A 
subsidy of 6 per cent. for fifteen years is guaranteed, 
subject to repayment when the company becomes 
a paying concern. The Antung-Mukden line will 
be included in the company’s system. 


THe VALPARAISO EARTHQUAKE. 

In our issue of June 29 last, page 844, we gave 
the autograph of the disastrous —— at San 
Francisco as recorded at the Bidston Observatory, 
and we are now able to place before our readers the 
seismogram of the catastrophe at Valparaiso as 
recorded at the same establishment. In this 
case the oscillation of the spot of light is less 
than it was in the case of the San Francisco 
earthquake ; but since the pendulum of the 
seismograph swings in an east and west direc- 
tion, it is most susceptible to vibrations travel- 
ling along a line of latitude. Those due to the 
Va iso disturbance would, of course, cut the 
meridian at a smaller angle, and, moreover, the dis- 
tance of the origin of the tremors was also consider- 
ably greater. Both factors would tend to reduce 
the amplitude of the oscillations recorded, and 
making allowance for this fact, the energy involved 
in the two catastrophies was — about the 
same. As explained in our former article, the 
record is made by means of photography. 


CoNCENTRATION OF METALLIFEROUS SULPHIDES. 


In the flotation processes, such as applied to the 
tailings of sulphidic Broken Hill ores about 1901, 
the finely-ground ore is treated with warm water 
and acid, and a surprisingly good separation of the 
ore from the gangue is effected in this simple way. 
Potter takes dilute sulphuric acid of from 2 to 10 
per cent.; Delprat a solution of the acid sulphate 
of soda. When the tailings or ore are heated with 
an acid solution of this kind, gas bubbles attach 
themselves to the sulphides which collect as a scum 
on the surface of the liquid, while the gangue— 








mostly silicious mineral which dilute acids do not 
attack—remains at the bottom. An explanation 


of this phenomenon was eH found. As some 
sulphuretted hydrogen will, as a rule, be generated 
when sulphides are heated with acids, it was 
suggested that this gas carried the metallic sul- 
phide up. When it was found that the separa- 
tion succeeded equally well in the absence of 
sulphuretted hydrogen, the evolution of carbonic 
acid from carbonates present was thought to 
explain the flotation. But this explanation did 
not prove satisfactory either, and it cannot be 
said that the two papers, read before the Faraday 
Society in December last, really clear the problem 
up. Mr. James Swinburne and Dr. Rudorf, the 
authors of the first paper, consider that surface 
tension, adhesion between the liquid and the solid, 
the evolution of gas, and the air films on the ore 
particles play important parts. The surface tension 
and the adhesion, they say, both decrease with 
rising temperature, but the adhesion more quickly 
than the surface tension, so that adhesion pre- 
vails over surface tension at higher temperatures. 
Minerals like stibnite, to which water adheres only 
slightly, are called ‘‘ greasy ;” they are not wetted 
by liquids, and any gas bubbles evolved in or near 
them would not stick in the cold. When the 
adhesion has diminished in the warm acid, gas 
bubbles will adhere, and will carry the sulphide 
up. The surface tension would tend to contract the 
bubble, while the decreasing adhesion between the 
solid particle and the liquid would allow the bubble 
to draw more of the solid into the bubble cavity. The 
film of air which many substances condense on their 
surface, helps the gas bubble to attach itself to the 
sulphide. It is best that the gas should be pro- 
duced at the surface of the sulphide, and weathering 
of the ore, giving rise to the formation of some car- 
bonate, facilitates flotation. But the air film does 
not appear to be indispensable. Professor A. K. 
Huntington, of King’s College, London, the author 
of the second paper, did not agree to those argu- 
ments. In the experiments which he and Dr. 
Desch have been making, one point was first 
settled. The carbonic acid does not come from 
limestone or calcite, as might be thought, but from 
the carbonates of iron and magnesia, which are only 
attacked at about 65 deg. Cent., when flotation 
begins. That sulphides cannot be made to float 
by mixing them with calcite, and that the car- 
bonates of iron and manganese are concerned in the 
Sean ag were facts also mentioned by Mr. Swin- 
urne ; but the authors differ as to the share of 

surface tension, and about the possible separations. 
Professor Huntington believes in a direct influence 
of surface tension, depending upon the angle of 
contact. When the solid particle is completely 
wetted by the liquid, the gas bubble cannot adhere ; 
when the bubble touches a large area of the 
solid saute Gham angle of contact), the particle 
will be lifted up. Some of the observations made 
by the four experimenters, however, do not appear 
to fit either hypothesis. Thus Professor Huntington 
could not float a certain zinc blende containing little 
gue until he mixed it with sand or magnetite. 

n some cases he washed the particles with alcohol ; 

that would hardly remove the air films, as he 
seemed to assume. Some other experiments of 
his deserve mention. It was known from the 
researches of Hankel and others that, when a gas 
is evolved—e.g., hydrogen from zinc and acid—the 


gas becomes itively charged, and the solution 
negatively. fessor Huntington finds that the 
carbonic acid evolved from Broken Hill tailings 


has a charge of one or two volts, and that the fog 
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of water vapour and carbonic acid gives off its 
charge very slowly. This electrification does not 
pared te alter the surface tension, however, and 
electrified streams of air or carbonic acid, passed 
through the liquid, did not produce any selective 
flotation. It will be understood that the term 
‘* flotation” has been used in a particular sense. 
Owing to surface tension, many heavy substances 
may be made to float on water ; but we speak here 
of the lifting of certain particles up to the surface. 








Tue Severn.—At the annual meeting of the Severn 
Commissioners, at Worcester, the report of the executive 
committee stated that the revenue from tolls in 1905-6 
had been less by 224/. than in the previous year. The 
Corporation of Liverpool, under powers given to them 
by the Liverpool Corporation Water Works Act, 1880, had 
brought into use a second line of pipes for conveying an 
additional 13,000,000 gallons of water per day from Lake 
Vyrnwy to Liverpool, thus further diminishing the supply 
of water to the Severn. Under the direction of an arbitra- 
tor, arrangements satisfactory to all parties had been made 
for the daily delivery of compensation water to the Severn. 
The engineer (Mr. E. D. Marten) reported that the cost of 
dredging and maintenance during the past year had been 
2212/., the quantity dredged being 20,735 tons. 





Large Steam AND Exxecrric Locomotives.—In a 
pamphlet just issued by the American Locomotive Com- 
pany is reproduced a paper read before the New York 
Railroad Club, by W. J. E. Muhlfield, general superin- 
tendent of motive power of the Baltimore and Ohio Rail- 
road, together with abstracts of the discussion of the 
paper. The paper described dealt with the performance 
of, and general results obtained on, the Baltimore and 
Ohio Railroad with electrical locomotion, and with the 
und built for that road by the Ameri- 
can Locomotive Company, and exhibited at the St. Louis 
Exhibition in 1904. The figures relating to this engine 
are based on a twelvemonth’s working. The Baltimore 
and Ohio Railroad has been using electric locomotion for 
the last ten years or more, it then having been primarily 
intreduced in connection with the working of the tunnel 
section of the line at Baltimore. The present form of 
electric freight locomotive consists of two units coupled 
together. Rach unit is eight-wheeled, and of about 80 
tons (tons of 2000 lbs are used throughout the pamphlet) 
weight. The driving wheels are 42 in. in diameter, each 
pair being driven through 81:19 gearing, by a 200 horse- 
power 625-volt motors. The total tractive effort at full 
working load is 70,000 Ib. The source of power is a cen- 
tral station, where current is generated at 560 volts, and 
subsequently transformed up to 625, and stored in 
batteries. The Mallet-compound is of 334,500 Ib, 
weight ; cylinders 20 in. and 32 in. in diameter by 32 in. 
stroke ; total heating surface, 5600 square feet ; and grate 
area, 72.2 square feet. Some interesting figures are given 
of typical performances by these engines. With regard 
to costs and maintenance, Mr. Mublfield finds that the 
electrical locomotive costs about 12.20 dols. per 100 miles 
for electrical and mechanical repairs for each unit, the 
combined locomotive, therefore, being double this amount 
for labour and material in repairs, &c. The total operat- 
ing and maintenance expenses worked out at 69 dols. per 
100 miles for the double electric locomotive, but this does 
not include expense of maintenance of battery, third-rail, 
&c., nor allowance for the conductor or second man on 
the locomotive. Figures for the twelve months’ working 
of the huge steam locomotive show a performance of 
44,976 locomotive-miles, at a cost of 3.16 dols. per 100 
miles for labour and materials, for running repairs, or 
5.67 dols. per 100 miles, including general shop repaire ; 
while the total operating and maintenance expenses were 
26.90 dols. per 100 miles’ run. In subsequent years, of 
course, shop repairs will become heavier. In first costs 
the electric locomotives are more expensive by at least 
50 per cent. Owing to sundry influences, the figures given 
in the paper are not wholly satisfactory ; for instance, the 
generating station of the Baltimore and Ohio Railroad is 
not completely up-to-date, but the figures and facts related 
add considerably to the information already at the dis- 
posal of the public in connection with the performance of 
electric and heavy steam locomotives. The paper con- 
tains many comparisons of the relative advantages of the 
two types, and points out lines which subsequent design 
should follow to meet with the best results. For these 
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facts we refer our readers to the pamphlet in question, 
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A CANADIAN ICE-BREAKING STEAMER. 


Tue Canadian ice-breaking and surveying steamer 
Lady Grey, launched on Tuesday, the 21st inst., from 
the works at Barrow-in-Furness of Messrs. Vickers Sons 
and Maxim, Limited, has been built for the Canadian 
Government, and is of special form, with heavy scantlings, 
to break ice in the River St. Lawrence, and thus keep it 
open in the winter season for navigation. The steamer 
is, at the same time, equipped for other equally important 
duties when not engaged on her primary service; thus 
she is to be used by the Marine and Fisheries Board for 
surveying the coast and the channels in navigable waters. 
Powerful pumpsand other gear are fitted for salvage work, 
and an efficient arrangement of towing gear has been 
provided, so that the vessel, with her great engine power, 
may render towing service when required. The principal 
dimensions and particulars are :— 


Length between perpendiculars ... 172 ft. 
Breadth, aeaiiel 2 ae as 33 ,, 
Depth * be 3, 
Draught, normal _... ie * 12 ,, 
Draught, mean, when breaking ice : B., 
Displacement ase ane are . 1055 tons 
Speed... =... 14 knots 


The bow is of the Canadian type, formed for mountin 
and breaking ey green ice, and for going throu 

ack ice. ‘A broad tof heavy plating is fitted right 
ore and aft, extending in depth considerably above and 
below the water-line, and the cross-sectional form of the 
boat is such as to resist the lateral pressure of the ice, 
which might otherwise close in and nip the hull. To 
further counteract thwartship pressure, double framing 
has been fitted by the introduction of intermediate 
channels. Forward, where the vessel first strikes the 
ice, these additional members extend from the keel to 
the main deck, while aft they are introduced between the 
bilge and the main deck. The side plating is also increased 
in thickness from the stem to a point well aft of midships. 
The hull is divided into six water-tight compartments, 
and a double bottom extends from the forward to the 
after-peak bulkheads. The compartments forward and 
aft of these bulkheads are arranged as deep ballast tanks, 
into or from which water can be pum to quickly alter 
the trim to assist the vessel in riding over the ice, 
when, by reason of the superposed weight, the ice is 
broken. A large pipe connects these various tanks with 
the ballast pumps, for quickly emptying one into an- 
other. The vessel has a very complete outfit for naviga- 
tion, surveying, and for the accommodation of staff and 
crew. 

She has an electric-lighting installation, and there 
is a 16,000-candle-power searchlight. The propellin 
machinery consists of two sets of inverted, ae 
direct-acting triple-expansion surface-condensing engines, 
which, when running at 130 revolutions per minute, 
are capable of developing collectively 2300 indicated 
horse-power. The diameter of the high-pressure cylinders 
is 19 in.; of the intermediate cylinders, 30 in.; and 
of the low-pressure — 49 in.; with a stroke 
in all cases of 27 in. Two sets of propellers are being 
ee a light set for ordinary summer use, the 
other set is specially designed for ice work. In each 
case the propellers are of built-up type, with three 
blades. Steam is supplied at a working pressure of 
180 lb. per square inch by four single-ended cylindrical 
boilers, 12 ft. 9 in. in diameter and 10 ft. 6 in. long; 
Jones underfeed mechanical stoker system, with fan for 
air supply, will be fitted in Canada. 








TenpeRs InvireD.—The Board of Trade Journal states 
that tenders are invited for the construction and workin 
of a railway between Ferrol and Betanzos. Tenders wil 
be received at the Directorate-General of Public Works, 
Madrid, and must be forwarded in time to be opened 
on November 6, A subsidy of about 109,284/. will be paid 
in eight annual instalments by the Spanish Government to 
the concessionnaire. terials for its construction may 
be imported duty free, and a deposit of 51961. is required 
to qualify any tender. Tenders, to be opened on Septem- 
ber 13, will also be received at the dines Directorate- 
General for the extension of the Lage Quay at the Port 
of Vigo, particulars of which, in the Gaceta de Madrid, 
may be seen at the Commercial Intelligence Department 
of the Board of Trade, 73, Basinghall-street, E.C. The 
Gaceta de Madrid also contains a notice inviting tenders, 
to be opened sixty days from August 6, for the supply of 
a rotary dredger and four barges. Tenders to be sent in 
to the offices of the Port Works Board, Seville. The 
Commercial yey wae Branch of the Board of Trade 
also state that the Bulgarian Directorate of Railways and 
Ports calls for tenders for the construction of a line of 
railway from Devna to Dobritch, a distance of 674 kilo- 
metres (about 42 miles). Conditions of contract, and 
plans, drawings, &c. (price 50 francs), may be obtained 
from the offices of the Directorate at Sofia. A deposit 
of 275,000 francs, gold (11,000/.), at the National k 
of Bulgaria is necessary to qualify any tender. Sealed 
tenders, marked ‘Offre pour la Construction de la 
Ligne de Chemin de Fer Devna-Dobritch,” must be 
sent in by September 17. Tenders are also invited for 
the supply and erection of a si and point-lever box 
at Hundalen Station on the Ofoten Railway (one of the 
Norwegian State Railways). Tenders are to be sent 
in sealed envelopes marked ‘‘ Anbud paa Leverance af 
Centralstilvaerk paa Hundalen,” to ‘“ Driftsbestyrerens 
Kontor, Narvik,” by 3 p.m. on October 2. Further par- 
\iculars and conditions may be obtained from the same 
address against a deposit of 10 kr., which will be refunded 
when the drawings, &c., are returned. 





MISCELLANEA. 


Durine the last ten years somethi 
tons of iron ore have been extrac 
Superior region. 

The loss sustained by railroads in the United States, 
including com tion, through casualities for which they 
were responsible, for the first three months of this year, 
amounted to 600,000/. 


The Board of Trade Journal states that in the Govern- 
ment Gazette of the Orange River Colony there is pub- 
lished the text of a draft ordinance for providing the sum 
of 400,000/. for the construction of a railway from Bloem- 
fontein to Kimberley. 


According to the American Iron Trade Review, no less 
than 1146 mining-machines were last year used in 235 
mines in the State of Ohio, U.S.A. Picked miners 
mined on an average 2.58 tons of lump coal day, 
= machine-cutters produced on an average 29.1 tons 

aily. 

From the Marine Review, Cleveland, U.S.A., we note 
that at the American Shipbuilding Company’s shipyard at 

rain, the s.s. J. G. Riddle was built and launched in 
the remarkably short space of 45 working days. The 
— is 552 kh. in length, 56 ft. beam, and 36 ft. in 

epth. 


The maintenance expense per mile run on an endur- 
ance trial of 50,000 miles on the New York Central Rail- 
way lines, worked out at 0.0126 dols. for an electric loco- 
motive built by the American Locomotive and General 
Electric Companies. This figure included expense on 
motors, brake-shoes, tyres, &c., and inspection. 


Loading at Duluth, the lake steamer Wolvin took on a 
cargo of 15,250 gross tons of ore in 14 hours, with a total stay 
at the dock of only 3 hours. Unloading at Conneaut, on 
the Great Lakes, another steamer has reached the figure 
of 7257 tons (of 2240 Ib.) in 44 hours. From 95 to 97 per 
cent. of the cargo is generally unloaded without the aid 
of shovellers. 


The Institution of Naval Architects Scholarship in 
Naval Architecture, <9 to students of the Institution, 
has been awarded to Mr. A. Cannon, of Devonport Dock- 

ard. The scholarship is of the value of 50/. a year, and 
is tenable for three years. This scholarship is due to the 
generosity of Dr. Elgar and Mr. A. F. Yarrow, and is 
on similar lines to those of the Martell Scholarship. It 
is the first time that it has been awarded. 


The telegraph connection with the Farie Islands, 
which was completed on July 30, when the King of 
Denmark opened the line, will promptly be followed by 
the laying of the Farée Islands-Iceland cable, and it is 
expected that telegraphic connection with the latter 
island will be established by September 1. Between 
several of the Farée Islands wire telegraphy and tele- 
phones will be installed. 


The railways of India are shown in the report for 1905 
to have had a most successful financial year, the net gain 
on the working of the State and guaranteed railways 
amounting to Rs. 2,63,85,000; 749 miles of road were 
opened during the year, the total mil open for traffic 
at the close of 1905 was 28,295, of which 15,028 miles are 
of 4 ft. 84 in. gauge, 11,959 miles of metre gauge, and the 
rest of narrow gauges. Passengers carried numbered 
248.16 millions, an increase of 21.06 millions on 1904. 
Coal traffic increased in volume by over 40 million tons 
on the previous year’s figures. 


The important Russian North Railway, as it is called, 
will, it 1s hoped, be opened for traffic this autumn, 
and it is a to very materially benefit St. Peters- 
burg, and also, though less so, Reval ; whilst Riga and 
Libau will be much less affected, on account of their more 
southerly situation. The new railway will enable St. 
Petersburg to handle more of the Siberian traffic, even 
when St. Petersburg is closed by ice, through the 
medium of Reval, and the distance between Siberian 
stations and the latter place will be reduced 172 versts, 
and that between Reval and stations on the Persian 
railway, 634 versts. 


We gather from the Engineering News that a proposal 
has been made to provide, in the course of the reconstruc- 
tion of the city, an elevated road extending from Kearney- 
street down ket-street to the Ferry Building, San 
Francisco. On this portion of San Francisco’s main 
thoroughfare the traffic is very 4 and the street at 
present has four lines of street cars. In the present pro- 

ition it is suggested to retain the use of the roadway 
or the street cars and heavy traffic, and to build an 
elevated road of steel and concrete for the accommoda- 
tion of the lighter vehicular and the passenger traffic. 


In a paper read before the British Association, the 
number of journeys per head of population per annum in 
large cities was said to show an increase yearly. In 
1870 the number of journeys per head for Greater London 
was only 27. This had increased in 1880 to 55, and in 
1890 to By 1900 the figures show that 126 journeys 
per head were taken per annum in Greater London, and 
still more recent figures show a continued increase. The 
ag peep figures for Greater New York are 118, 
182. . and 320. The increase in each case is remark- 
able and interesting, as is also the fact that the journeys 
- srg taken in New York far exceed those in Greater 

ndon. 


An international competition has been organised by the 
Association des Industriels de France for i 
improvements in the design of electric batteries ai 
accumulators. Special features to be embodied in the 
designs are minimum weight, combined with other points, 
such as facility of examination, simplicity in installing, 


like 140,000,000 
from the Lake 








and, above all, safety to workers or attendants. 

must be submitted by December 31, 1906, and competitors 
whose designs are selected must be prepared to furnish 
to the Commission before sae 1, 1907, actual batteries or 
accumulators made to their design, for testing, &c. Prizes 
amounting to 8000 francs will be awarded in connection 
with the competition, further iculars of which may be 
obtained from the Directeur de |’ Association des Indus- 
triels de France, 3, Rue de Lutéce, Paris. 


The Board of Trade Journal publishes statistics show- 
ing the falling off in the ayn of foreign shipbuilding 


mate’ into Germany. figures for recent years are 
as follow :— 
Weight. Value. 
- Cwt. ; 
1901 1,054,978 513,600 
1903 621,746 342,000 
1905 733,032 307,500 


The lowest figures were reached in 1904, when the value 
of imports in this line amounted to 244,000/. This de- 
crease is stated, by His Majesty’s Consul-General at 
Hamburg to be due, not to such matters as tariffs, &c., 
but. merely to the fact that German manufacturers are 
now better able to meet all the needs of their own country 
with respect to materials required in shipbuilding, &c. 

In a recent issue of Mines and Minerals there is 
described a coal-storage plant laid out at Ransom, 
Pa., U.S.A. is stocking-station is in connection with 
the Lehigh Valley Railroad, and has been oe to 
accommodate 500,000 tons of anthracite. The total length 
of the floor is 1244 ft., and width 343 ft. Coal is brought 
in cars and from a raised trestle track on one side of the 
floor is dumped into bins, From this it is taken and 
deposited on the floor by a trimmer. This takes the form 
of a light girder-supported conveyor, the lower end of 
the girder running on a 10-ft. track and the upper end on 
a track 186 ft. higher. The upper rail is raised on pillars 
83 ft. high, thus allowing for storage of coal in a heap of 
a slope of 27 deg. This trimmer is run lengthwise over 
the floor by electrical motors. Re-loading is arranged for 
by underground belt and bucket conveyors, electrical 
machines running on tracks gathering the coal in towards 
the shutes. Power for the whole plant is provided from 
a station containing four 150 horse-power tubular boilers, 
and two 320-horse-power engines coupled direct to 14-pole 
225-kilowatt dynamos. 





Crepar Rartway-Siexpers.—From the LKagineering 
News we note that cedar as a wood for rai sleepers 
is in high favour in Canada. It is a wood —— 
imperishable in character, and, though expensive anc 
liable to be broken in the event of derailment, is 
found to be —_ satisfactory. Of about 2,200,000 cedar 
sleepers bought by the Grand Trunk Railroad in 1905, 
some 150,000 were obtained outside of, and the remainder 
from within, the Dominion. No accident has been found 
to be attributable in any way to the failure of such 
sleepers, while their immunity from decay is a strong 
point in their favour. 





Stream Moror-Cars ror Raitways.—Mr. H. H. 
Vaughan, assistant to the vice-president of the Cana- 
dian Pacific Railway, says the Railway Gazette, speak- 
ing at the Master Mechanics’ Association Conven- 
tion at Atlantic City recently, with reference to the 
adoption of steam rail motor-cars by that company for 
certain services, said that the expectations based on ordi- 
nary locomotive experience were fully realised. The 
motor-car engine —— about 200 horse-power. The 
evaporation per square foot of heating surface is similar 
to ordinary locomotive results, The cars run four round 
trips of 23 miles each way per day. The cost of operation 
comes out between 15 to 20 cents per car-mile. Oil 
is —_ for fuel, and the consumption is 1.8 gallons per 
car-mile. 





SutpHur Deposits In THE State or LovisiaAna.— 
Sulphur deposits of considerable value occur in the 
State of Louisiana. Great difficulty was at first experi- 
enced in dealing with these deposits, which occur at a 
depth of between 600 ft. and ft. below the surfa' 
by reason of the fact that the overlying strata contain 
quicksand. The beds have been ascertained to be between 
100 ft. and 200 ft. thick, and extend for many miles under- 
ground. They are now being mined by means of steam 
and compressed air. Borings are driven into the stratum 
of sulphur, and a steam pipe leads down to the bottom 
of the bore. Steam is then forced down the pipe, and 
the melted sulphur is brought to the surface by a com- 
pressed air lift-pump system. At the surface it is dis- 
charged into large concrete-faced shallow vats or pools, 
where it is allowed to solidify, after which it is broken 
up and shipped to the refinery or direct to the market. 





Mancuester CorpPorRATION TRamways.—The Man- 
chester Corporation rae report for the year end- 
ing March 31, 1906, shows the units of electricity used 
per car-mile to be 1.53, against 1.33 for the previous 
year. The average revenue per car-mile is 10.84d., 
against 10.68d. for 1904-5. The total costs, not includ- 
ing capital chi are 7.10d) per car-mile, compared 
with 6.99d. for the previous year. Of these total costs, 
repairs and maintenance to permanent way comes to 
0.17d. per car-mile, and to cars to 0.58d. per car-mile, 
the total for repairs and maintenance ing 0.91d., 
an increase of 0.04d. on last year’s figures. Traffic ex- 
penses show a decrease of 0.04d., and this year amount 
to 3.09d. per car-mile. Of the total capital expenditure, 
33.8 per cent. has been expended on nent way, 
9.6 per cent. on overhead equipment, and 19 per cent. on 
electric cars. 
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FIRE TESTS OF CONCRETE FLOORS. 


On page 62 of our issue of July 13 last we gave a sum- 
mary of the results of a preliminary test of a ferro con- 
crete floor (Coignet system) made at the testing establish- 
ment of the British Fire-Prevention Committee. A 
further test of this method of construction was made at 
the same testing station last May, and in view of the 
excellent results obtained the makers were granted the 
highest standard of classification by the committee. The 


floor in this case was built with an aggregate of blast- | p 


furnace slag. It had a total area of 670 tt. super., which 
was divided up into four bays by ferro-concrete beams of 
15-ft. span, and spaced at 5 ft. 9 in. centres. The thick- 
ness of the floor was 6 in., and it was loaded with 280 lb. 
per square foot. Tested in the usual way age 3 ved 
deflection of the floor was visible 30 minutes after lighting 
up, and this steadily increased up to the end of the test, 
when it amounted to 4.3 in., but neither fire nor smoke 
nor the water applied at the end of the test got through 
the floor, and it continued to carry its load. Some of the 
concrete was knocked off the soffit of the beams by the 
water, but there was no general disintegration of it. The 
thickness of concrete over the main-rods was 14in. The 
test took place thirty-nine days after the completion of 
the floo-, which was erec to the designs of Mr. C. G. 
Workman, C.E., of 43, Chancery-lane, W.C., who is the 
representative in this country of Mr. Edmond Coignet. 








LAUNCHES AND TRIAL TRIPS. 

THE steam-yacht Merel, 120 tons Thames yacht measure- 
ment, recently launched by Messrs. John Cran and Co., 
Leith, and engined by them, went on trial on the Forth 
on Tuesday, the 14th inst., when an average speed of 
11} knots was obtained. The Merel has been constructed 
for use on the Rhine and other Continental rivers, and 
has a draught of water which will enable her to go through 
the canals to the Danube, the Black Sea, or the Medi- 
terranean, 


The s.s. Ibex, owned by Messrs. Jackson Brothers, and 
Cory, Limited, London, sailed from the Tyne on ‘Tuesday, 
the 14th inst., after having undergone a thorough over- 
haul. She has been fitted with two new steel boilers 
14 ft. 9 in, in diameter by 11 ft. 3 in. long, working at a 

ressure of 160 1b. per square inch, by the North-Eastern 
Soestee Engineering Company, Limited, at their North- 
umberland Engine Works, Wallsend-on-Tyne. Previous 
to the Ibex sailing, she was taken for a trial trip to the 
north of the Tyne. 





On Tuesday, the 14th inst., the steel screw-steamer 
Arrino, built by Messrs. David and William Henderson 
and Co., Limited, Partick, Glasgow, to the order of the 
Australind Steam Shipping Company (Messrs. Trinder, 
Anderson, and Co., London, managers), underwent her 
trial trip on the Clyde. The vessel is 392 ft. between 

rpendiculars, 50 ft. m, and 29 ft. 2 in. moulded depth. 
The machinery has also been constructed by Messrs. Hen- 
derson, and consists of a set of triple-expansion engines, 
having cylinders 26in., 44in., and 73 in. in diameter, 
with a stroke of 48 in., steam being supplied by three 
single-ended boilers working at a pressure of 200 Ib. per 
square inch. 

On Wednesday; the 15th inst., the Braunfels, built at 
the Neptune Works of Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, to the order of the 
Deutsche Dampfschifffahrts Gesellschaft *‘ Hansa,” of 
Bremen, went on her trial trip off the Tyne. The vessel 
is 422 ft. in length by 55} ft. beam, and will carry about 
8500 tons dead-weight. She has been fitted with 
quadruple-expansion engines, on the . Yarrow-Schlick- 
t weedy system, which, with the boilers, have been 
constructed at the Neptune Works. 





The London and Glasgow Engineering and Shipbuild- 
ing Company, Limited, Govan, launched on Thursday, 
the 16th inst., the twin-screw steamer Pampa, for the 
Société Générale de Transports Maritimes 4 Vapeur, 
Marseilles. The dimensions of the vessel are :—Lengtb, 
408 ft.; breadth, 47 ft. 5 in.; depth, moulded, 29 ft. 6 in. 





On Thursday, the 16th inst., the large steel screw- 
steamer Kossuth, built by Messrs. R. Craggs and Sons, 
Limited, Tees Dockyard, Middlesbrough, for the Hun- 
garian Levant Steamship Company, Limited, of Budapest, 
proceeded to sea to complete her official trials in a load 
condition. The results were pronounced entirely satis- 
factory to all concerned, the vessel registering an average 
speed of over 10} knots during a continuous run extend- 
ing over six hours. The vessel, which is 363 ft. 6 in. 
long, 49 ft. beam, and 25 ft. 10 in. depth. The machinery, 
fitted by the North-Eastern Marine Engineering Com- 

ny, Limited, of Wallsend-on-Tyne, has cylinders 
Boh in., 39 in., and 66in. in diameter, with a 45-in. stroke, 
steam being supplied ~ 4 three large single-ended boilers 
at 180 Ib. per square inch. 


On Friday, the 17th inst., there was launched from the 
shipbuilding yard of Messrs. David and William Hen- 
denson and Co., Limited, Partick, the large steel screw 
cargo-steamer Oceana, which ~“, have constructed to 
the order of Messrs. Maclay and McIntyre, of Glasgow. 
This vessel is, in length, 415 ft. over all; breadth, 52 ft.; 
with a depth of 29 ft. 8 in. moulded ; having a gross ton- 
nage of about 4850 tons. A set of triple-expansion engines 
will be supplied and fitted by the builders, having cy- 
linders 26 in., 43 ia., and 71 in. in diameter, with a 4-ft. 


Messrs. Wm. Chalmers and Co. launched on Saturday, 
the 18th inst., from their yard at Rutherglen a powerful 
screw-tug, named the Chucha, and built for owners at 
Buenos Ayres. Powerful machinery of the compound 
surface-condensing type will be fitted on board by Mr. 
James Ritchie, of the Glenavon Engine Works, Partick. 





The trial trip of the s.s. Kotonia, built by the Elsinore 
Iron Shipbuilding and Engineering Company, Elsinore, 
Denmark, to the order of the Steam Navigation Com- 
any ‘‘ Union,” of Copenhagen, took place on Wednesday, 
the 18th inst. The vessel is built of steel, to the highest 
class of Bureau Veritas special survey, and her dimen- 
sions are :—280 ft. by 42 ft. by 19 ft. 54 in. depth of hold. 
The engine is of the triple-expansion type with surface 
condenser. The speed attained was 11.25 knots. 


On Saturday, the 18th inst., the steamer Haimon, built 
by the Flensburg Shipbuilding Company, proceeded on 
her trial, with satisfactory results. She is the second 
of four large steamers in course of construction for the 
above-named firm. Her chief dimensions are as follow:— 
Length over all, 354 ft. ; between perpendiculars, 340 ft. ; 
breadth, extreme, 48 ft. 6in.; deptb, moulded, up to 
spar-deck, 27 ft. 6 in. ; carrying capacity, 5400 tons dead- 
weight. The steamer is fit with a triple-expansion 
engine of 1450 horse-power. 





launched on Saturday, the 18th inst., the screw-steamer 
Henri Gerlinger, built to the order of Messrs. Adolf 
Dep of Antwerp. The vessel, which has been built 
to the highest class in Lloyd’s Register, with special 
survey, is 230 ft. long by 35 ft. 3in. breadth by 17 ft. 3 in. 
depth to main deck. The hold-pillars are a special feature 
of this vessel, being built in heavy channel-bars riveted 


under deck. The engines will be fitted by the North- 
Eastern Marine Engineering Company, Sunderland, and 
are of the triple-expansion surface-condensing ‘ype, with 
cylinders 17 in., 28 in., and 46 in. in diameter, with a stroke 
of 33 in,. supplied with steam from one large multitubular 
boiler, 15 ft. by 10 ft. 6 in., working at 160 lb. pressure 
per square inch. The vessel will carry 2020 tons of cargo 
~ a draught of 16 ft. 0} in., and will steam 9} knots per 
our. 





Messrs. Osbourne, Graham, and Co., Sunderland, 
launched on Monday, the 20th inst., the steel screw-steamer 
Holywood, constructed for Messrs. William France, Fen- 
wick, and Co., Limited, of Sunderland and London. Sheis 
built on the self-trimming principle, and carries 3100 tons 
on a shallow draught. After the launch the vessel was 
taken to the North-Eastern Marine Engine Works, 
Sunderland, to receive her engines, which have cylinders 
204 in., 33 in., and 54 in. in diameter, with a 39-in. stroke, 
and two large boilers working at a pressure of 180 lb. 





Messrs. Ramage and Ferguson, Limited, Leith, launched 
on Tuesday, the 21st inst., a steel screw-steamer of 2500 
tons dead-weight carrying capacity, which has been built 
to the order of Messrs, George Gibson and Co., Leith, 
for their trade between Rotterdam and Grangemouth. 


Messrs. Wood, Skinner, and Co., Limited, Bill Quay- 
on-Tyne, launched on Tuesday, the 21st inst., a stee 
screw-steamer, the Cygnus, built by them to the order 
of Mr. Conrad Blumer Hofgaard, of Christiania, Norway. 
She is of the single-deck type, with short poop, long 
bridge, and top-gallant forecastle. The machinery, of 
the triple-expansion type, has been constructed and will 
be fitted by the North-Eastern Marine Engineering Com- 
pany, Limited, of Wallsend. 


The Tyne Iron Shipbuilding Company, Limited, of 
Willington Quay-on-Tyne, launched on Tuesday, the 21st 
inst., a steel screw-steamer, the Denewell, built to the 
order of Messrs. G. N. Patterson and Co., of Newcastle- 
on-Tyne, and of the following dimensions :—Lengtb, 
331 ft.; breadth, 48 ft.; depth, moulded, 24 ft. 44 in. The 
engines, which are to be supplied by the Wallsend Slip- 
way and Engineering Company, Limited, of Wallsend. 
on-Tyne, are of the triple-expansion type, having cylin- 
ders 234 in., 394 in., and 65 in. in diameter, with a stroke 
of 42 in., and working at a pressure of 180 Ib, 





Messrs. William Gray and Co., Limited, West Hartle- 
pool, launched on Tuesday, the 2ist inst., the steel 
screw-steamer Harlyn, which they have built to the 


ed | order of Messrs. J. and C. Harrison, Limited, London. 


She is of the following dimensions:—Length over all, 
353 ft. 6 in.; breadth, 49 ft. 6 in.; and depth, 25 ft. 2 in., 
with complete shelter-deck. Triple-expansion engines 
are being supplied by the Central Marine Engine Works 
of the builders; the cylinders are 254 in,, 404 in., and 
67 in. in diameter, with a piston stroke of 45 in., sup- 
plied with steam from two large steel boilers at a pressure 
of 180 lb. per square inch. 





The s.s. Dipton was taken out on her official trial trip 
on Tuesday, the 2ist inst., and a speed of 114 knots was 
easily attained. She has been built by Messrs. Furness, 
Withy, and Co., Limited, Hartlepool, to the order of 
the Peareth Steamship Company, Limited (Messrs. Beck- 
ingham and Co., managing owners), and is over 350 ft, in 
1] h. The machinery and boilers have been supplied 
by essrs. Richardsons, Westgarth, and Co., Limited, 
artlepool, and the cylinders are 24 in., 39 in., and 66 in. 
in diameter, with a 45 in. stroke. The two boilers are 
16 ft, by 10 ft. 9 in. long, and work at 1801b. pressure. 


On Wednesday, the 22nd inst., Messrs. Alexander 


The Antwerp Shipbuilding Company, at Hoboken, . 


back to back, very widely spaced, and attached to a girder | j 


a steel ssrew-steamer, named Falaba, of about 4800 tons, 
built to the order of Messrs. Elder, Dempster, and 
Co., Liverpool, for service between Liverpool and the 
West Coast of Africa. Her dimensions are :—380 ft. by 
47 ft. 6 in. by 34 ft., the engines having cylinders 29 in., 
46 in., and 77 in. in diameter, with a stroke of 51 in. 
She has been specially arranged for a large number of 
first and second-class; passengers ; the whole of the upper 
*tween decks being fitted up with handsome and roomy 
state-rooms, while on the shelter-deck, promenade-deck, 
and boat-deck large deck-houses have been built and fitted 
up with state-rooms, dining-saloons, and music and smoke- 
rooms. The vessel has been designed to carry a large 
dead-weight on a small draught, and is also intended to 
maintain a high speed. The previous vessel—the Albert- 
ville—attained 154 knots on trial. 

The Northumberland Shipbuilding Company, Limited, 
Howdon-on-Tyne, vote we on Wednesday, the 22nd 
inst., the s.s. Wangard, built to the order of the 
Midgard Deutsche Seeverkehrs Aktiengesellschaft, of 
Bremen. ‘The vessel is 372 ft. over all by 48 ft. beam by 
30 ft. 10 in. depth, moulded, and is designed to carry 
about 7300 tons dead-weight on a draught of 25 ft. 04 in., 
and steam at about 10 knots loaded at sea. The machi- 
nery will be supplied by Messrs. Richardsons, West- 
garth, and Co., Limited, Sunderland, the engines having 
cylinders 25 in., 41 in., and 69 in. in diameter, with a 
48-in. stroke. Three large steel boilers, 14 ft. by 10 ft. 9 in., 
will supply steam at 180 lb. working pressure. 





TELEPHONE SERVICE ON FreEIGHT TRAINS.—According 
to the Railway and Engineering Review, all freight trains 
on the Galveston, Hamburg, and San Antonio Railway 
are now ——— with telephone service. Each caboose 
is age with an instrument, and by means of trolley, 
pole, and wire the conductor can get into communication 
with the train despatcher of the division in which his 
train may be at the time. 





Exectric ELevators 1x Orrice Bur_pincs.—From 
Cassier’s Magazine we quote figures relative to the 
working of electric elevators in office buildings. The 
speed run is usually from 350 ft. to 400 ft. per minute in 
American sky - scrapers. The Republic Building in 
Chicago records a total of 1601.2 car-miles per month ; 
the Rector reper and the Silversmith Building, both 
also in the city of Chicago, have totals of 1908.8 and 1409.1 
car-miles respectively. The consumption works out at 
3.45, 2.89, and 2.82 kilowatt-hours per car-mile respec- 
tively for these three buildings, while a good average 
figure, obtained as the results of a large number of careful 
and — tests, is said to be 2.91 kilowatt-hours per 
car-mile. 





CANADIAN Exectric Powrer.—The Niagara, Lockport, 
and Ontario Power Company has permission to receive 
into the United States, electrical current equivalent to 
25,000 horse-power daily from the Ontario Power Com- 
pany, of Niagara Falls; and the Niagara Falls Power 
Company is authorised to receive from the Canadian 
Niagara Power Company not exceeding 25,000 horse- 
power of electrical current daily. These last two permits 
are the only ones granted for taking electricity generated 


1|in Canada into the United States ; and the Secretary of 


War states that it will be necessary for him to make a 
thorough investigation before granting permanent permits 
for such transmission. Captain Kutz, of the Engineer 
Corps, under the direction of General Mackenzie, Chief 
of Engineers, will, accordingly, make a full report on 
Canadian power, and submit it to Secretary Taft, who 
will lay it before the American members of the Interna- 
tional Wenwenge Commission. 





Tue Nicken Propucrion oF THE Wortp. —In a 
report presented to the Ontario Bureau of Mines, Pro- 
fessor Q. P. Coleman gives statistics of the nickel 
production of the world in recent years. From this 
report it appears that Canada and New Caledonia far 
exceed all other countries in the production of this ore. 
In production Canada has increased its output from 
377 tons in 1889 to 6348 tons in 1903. For the corre- 
sponding years the production of New Caledonia was 
1332 tons and 4750 tons respectively, so that Canada 
holds a og lead in this line. The output of the United 
States for 1903 was only 52 tons, a figure more than 
doubled in 1889. Norway and Sweden apparently ceased 
to contribute in 1897. In Canada the chief nickel fields 
are at Sudbury, Ontario. Strangely enough, however, 
though the United States has ceased to be a country of 
any importance from the point of view of the production 
of the ore, much refining is still carried on. 





Monicreat Bureaux FoR Fixpinc Worx.—The first 
municipal bureau of this kind in Prussia was started in 
Berlin in the year 1897, and all the larger towns in 
Prussia have since adopted this system. During last 
year these bureaux provided work for 393,638 applicants, 
or more than twice as many as in the year 1901. Of 
this aggregate, 90,058 persons came upon the eight bureaux 
in Berlin, 34,050 upon the bureau in Frankfort-on-the- 
Main, 28,841 upon Cologne, and 19,556 upon Diisseldorf. 
In 16 towns the number of persons who obtained work 
through their offices ranged between 5000 and 13,000. 
During the year 1905 the number of these bureaux in- 
meal from 276 to 288, of which 198 were started and 
managed by municipalities, and 90 by private persons, 
subject to municipal aid and control. As a ruleno cha’ 

is made either to employer or would-be employes; the 
Berlin bureaux the employers a fee of 20 = 
(barely 24d.), and for getting domestic servants a small fee 








stroke, supplied with steam by two large single-ended 
boilers Coline at a pressure of 180 Ib. per square inch. 


Stephen and Sons, Limited, Linthouse, Glasgow, launched 





is generally paid. 
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INDUSTRIAL NOTES. 


Tue state of trade during the past month, as shown 
in the employment returns sent to the Board of Trade 
Labour Department, was fairly encouraging. Those 
returns cover a wide area and many groups of indus- 
tries, including all the most important, The total 
number of returns was 7894 ; of these, 3743 were from 
employers or their associations, 3664 from trade unions, 
393 from local labour correspondents, and 94 from 
other sources. The diagram of results shows that the 
trend this year is still towards a lower level of un- 
employment; the curve is slightly lower than the 
mean of the last ten years —1896-1905. Employment 
was, on the whole, much about the same as in the 
month previous. There was some improvement in 
the shipbuilding trade, and some further decline in the 
boot and shoe and woollen and worsted industries. 
As compsr2d with a year ago, nearly all the princi- 
pal industries are busier. 

In the returns by 272 trade unions, with an aggre- 
gate membership of 595,637, 21,464, or 3.6 per cent., 
were reported as unemployed, as compared with 3.7 
per cent, in the previous month and 5.2 per cent. 
a year ago. 





Employment in the coal-mining industry continued 
fairly good. It showed a slight further decline com- 
pared with the previous month, but was better than 
a year ago in nearly every district. The iron-mining 
industry was good and about the same as a month 
and a year ago. Employment in the pig-iron indus- 
try continued good, and showed no change as com- 
pared with the previous month ; it was much better 
than a year ago. Returns relating to the works of 
108 ironmasters, employing about 24,300 workpeople, 
showed that 338 furnaces were in blast at the end 
of July—the same number as in the previous month, 
but an increase of seventeen as compared with a 
year ago. 

At iron and stee] works employment was not quite 
so good as in the previous month, but was consider- 
ably better than a year ago. The volume of employ- 
ment at 204 works from which returns were received 
was 1.4 per cent. less than in the previous month, 
but 5.7 per cent. greater than a year ago. 

Employment in tinplate and sheet manufacture 
showed an improvement as compared with the month 
previous, but was worse than a year ago. According 
to returns received, 402 tin-plate and sheet mills were 
working, as compared with 391 in the previous month, 
and 421 a year ago. The number of workpeople em- 
ployed at the 402 mills at work was about 20,000. 





In the engineering trades employment generally 
continued good. It showed little change compared 
with a month ago, but was much better than a year 
ago. The percentage of trade-union members returned 
as unemployed was 2,5 per cent., as compared with 
2.4 in the month previous, and 4.7 per cent. a year 
ago. Employment in the shipbuilding trades continued 
good in the principal centres. It was better on the 
whole than a month ago, and much better than a 
year ago. The percentage of trade-union members un- 
employed was 5.7, as compared with 6.4 in the month 
previous, and 11.7 per cent. a year ago. 





The condition in the cotton trades was better. 
Returns from firms employing 135,325 workpeople 
showed a decrease of 0.2 per cent. in the amount of 
wages paid compared with a month ago, and an in- 
crease of 5 per cent. compared with a year ago. In 
the woollen trades employment showed a decline com- 
pared with a month ago, and little change compared 
witha yearago. Firms employing 23,320 workpeople 
report a decrease of 3.2 per cent. in the wages paid as 
compared with a month ago, and an increase of 0.4 per 
cent. compared with a year ago. In the worsted trades 
the condition of employment again showed a de- 
cline compared with the previous month, but was 
better than a year ago. Records from works employ- 
ing 47,296 workpeople showed a decrease of 2 per 
cent. in the amount of wages paid compared with a 
month ago, and an increase of 3.7 per cent. compared 
witha year ago. As regards the flax (linen) trades the 
state is fairly good, but marks a slight decline as 
compared with the previous month, It was, however, 
much better than a year ago. Returns from firms em 
ploying 45,153 workpeople showed a decrease of 1 per 
cent. in the amount of wages paid as compared with a 
month ago, and an increase of 5.8 per cent. as com- 
pared with a year ago. Returns from jute firms 
employing 18,379 workpeople showed an increase of 
1.7 per cent. in the amount of wages paid as compared 
with a month ago, and an increase of 9.6 per cent. as 
compared with a year ago. 

fhe silk trades again showed a slight decline 
as compied with the previous month, but re- 
mained better than a year ago. Returns from firms 
employing 8160 workpeople showed a decrease of 0.9 
per cent. in the amount of wages paid as compared 





with a mouth ago, but an increase of 3.9 per cent. as 
compared with a year ago. 





en Ne in the boot and shoe trades showed a 
further decline as compared with a month ago; it 
was worse than a yearago. Returns from firms em- 
ploying 62,179 workpeople showed a decrease in the 
amount of wages paid of 4.6 percent. compared with 
a month ago, and of 2.1 per cent. compared with a year 
ago. In the other leather trades employment continued 
fairly good on the whole, and was better than a year 
ago. Trade unions, with a membership of 4520, had 
5.2 per cent. unemployed, compared with 5 per cent. 
a month ago, and 6.3 per cent. a year ago. 

In the printing trades the percentages of trade- 
union members unemployed was 3.5, as compared with 
4.1 a month ago, and 4.5a year ago. In the book- 
binding trades the percentages were 5.4, 5.7, and 7.7 
for the same dates respectively. 

In the furnishing trades employment was quiet, and 
fairly good in the woodworking trades. It was slightly 
worse than a month ago, but was better than a year 
ago. The percentage of trade-union members un- 
employed was 4 4, as compared with 41a month ago 
and 5 per cent. a year ago. 

The condition in the glass trades continued moderate, 
but was better than a month and a yearago. Returns 
from firms employing 10,381 workpeople showed an 
increase in the wages paid of 2.9 per cent. as compared 
with a month ago, and of 7.3 per cent. as compared 
with a year ago. 

In the pottery trade employment continued fairly 
good in England; in Scotland it was moderate. In 
the brick and tile trade it was fair on the whole, and 
better than a month ago. 

Agricultural labourers were generally well employed 
during the month. Haymaking and hoeing provided 
work fora number of extra men, but in several districts 
the supply of day-labourers somewhat exceeded the 
demand. : 

Employment generally of dock and riverside labour 
was fair, and better than a month ago and a year ago. 
The average number of labourers employed daily at 
the docks and principal wharves in London during 
the four weeks was 11,908—an increase of 39 per 
cent. on a month ago, and of 2.3 per cent. on a year 
ago. 

Twenty-seven new labour disputes began during the 
month, compared with 27 in the month previous, and 
17 in July, 1905. The total number of workpeople 
affected by disputes which began or were in progress 
during the month was 21,922, or 14,248 less than in 
the previous month, and 3767 more than in the same 
month a year ago. The aggregate duration of dis- 
putes, new and old, amounted to 158,200 working 
days, or 180,500 less than in June, and 117,700 less 
than in July, 1905. 

Definite results were reported in the case of 28 dis- 
putes, new and old, affecting 16,542 persons. Of 
these 28 disputes, 12 were decided in favour of the 
workpeople, 11 in favour of the employers, and five 
were compromised. 

The principal change in rates of wages reported was 
an increase affecting 38,000 coal-miners in Northumber- 
land. The total number of workpeople affected by all 
changes reported was 79,000, and the net effect was an 
increase in wages of about 2910/. per week, 77,000 
workpeople having received advances amounting to 
2980/., and 2000 having sustained decreases amounting 
to 701. The changes of the previous month affected 
62,150 workpeople, the net result being an increase 
in wages of about 2350/. per week. During July, 1905, 
the number of mudi miaed oy similarly affected was over 
183,300, and the net result an increase in wages of 
nearly 4600/. per week. 

Two changes, affecting nearly 39,000 workpeople, 
were arranged by conciliation boards ; and 13 changes, 
affecting over 17,000 workpeople, took effect under 
sliding scales. The remaining changes, affecting about 
23,000 workpeople, were arranged directly between 
employers and workpeople, or their representatives, 
without stoppage of work. 


The report of the Associated Iron-Moulders of 
Scotland covers a portion of the usual holiday season. 
The report states that the membership of the 
Association is well maintained, and employment 
steady, and the immediate outlook encouraging. But 
it is said that orders for new ships were not forth- 
coming to replace those completed and launched, 
which in the first half of the year constituted a record 
in shipbuilding. It is anticipated that there will be 
more work in the light casting shops, as the building 
trades have come to an arrangement for a conciliation 
board to deal with labour disputes. The gain in funds 
on the month’s working amounted to 585/. 8e. 7d., 
which brings the aggregate up to 84,776/. 15s. 6d., or 
11/. per member. e question of amalgamation or 
federation with the English and kindred societies is 
still before the members, the preliminary step being a 
conference of representatives. The members have to 
vote for three members of the executive to attend such 


' conference. 





The report contains a synopsis of law 
reports affecting workmen, several being very im- 
portant. 





The Durham Miners’ Monthly Circular is devoted 
mainly to “‘ our thirty-fifth gala.” This is alwaye an 
imposing outing, and the one just held was regarded 
as the best of the whole series. The streets were 
crowded by the procession and sightseers. The 
speeches at the demonstration brought a little discord, 
for one of the invited speakers dealt with the Miners’ 
Eight Hours Bill in such a way as to give offence. How- 
ever, at all such times allowance is made for differences 
of opinion, and all went well in the end. The Asso- 
ciation has this year already added 33,000/, to the 
funds of the union, 


The report of the National Union of Boot and Shoe 
Operatives complains that there has been a slackenin 
down during the past month, so that the seasona 
spurt was ashort one. Still the slackness has not been 
of the same extent as in past years between the Whit- 
sun and August Bank Holidays. Disputes in the 
month were few, and not of any magnitude, The dis- 
pute at Newcastle still dragged on, but an official of 
the society was appointed to wait upon the employers 
with a view to a settlement. There was also a dispute 
with a London firm as to sending out work, and with 
another employer who assisted him. In this case the 
men were supported out of the union funds. The 
London section of the union are agitating for the total 
abolition of the out-door working system. One case 
at Leicester was dealt with by the Conciliation Board, 
but the members could not agree ; then it was relegated 
to the arbitrators, who rane not agree ; finally it was 
referred to the umpire under the Board of Trade, and 
he gave his award, which appears to have been satis- 
factory. The matter was one of detail as to the price 
for certain sections of work to be done by hand. A 
financial statement is given of the results of the 
first half-year’s working. The funds at date total 
95,4127, 12s, 9d. 





The recent decision of the American Federation of 
Labour does not appear likely to have the results 
desired by the new Labour Party. They appear to 
have gone on the lines of the Independent Labour 
Party in this country, and have declared themselves 
as ‘political Ishmaelites,’ whose hands are against 
all other men not of their party. 





The report of the Ironfounders states that the state 
of trade in this industry ‘ leaves little to complain 
of.” There was an increase of 61 on donation benefit, 
but this was due to the temporary closing of the 
Barrow Steel Works, though not on account of scarcity 
of orders, but for repairs or other local reasons, The 
returns from the branches as to the state of trade is 
very satisfactory. In55 places, with 10,438 members, 
employment was very good, as compared with 37 
places, with 7384 members, in the previous month. 
Generally the situation is as follows :—Out of a total 
of 128 branches, with an aggregate of 18,936 members, 
only nine branches, with a total of 396 members, 
complain of bad trade. This is most reassuring 
after a long spell of adverse returns. The total 
number on the funds was 2470—a decreace of fif- 
teen as compared with the month previous. Of the 
total 1247 were on superannuation benefit, 485 on sick 
benefit, and sixty-six in receipt of dispute pay, 
mainly in the Wolverhampton district, where the 
members refused the offer of 1s. per week advance, 
instead of 2s. asked for. At Burnley the dispute 
ended in a compromise of Is. 6d., and at Preston 
and Newport of ls. per week. The total member- 
ship at date was 18,036—an increase of nearly 600 
over a year ago, The average weekly cost of benefits 
during the month was $44/. 4s. 2d., or under 11fd. 
per member per week. The total cash balance was 
92,456/. 2s. 8d.—an increase in the month of 
829/. 13s. 2d., which the council consider to be too 
small in view of the state of trade. Some of the 
branches favour a movement for the prohibition of 
overtime, but the council reminds them that the men 
desire it in a large proportion of instances, therefore 
it could not be enforced. 





A dispute arose some weeks ago at a large carpet- 
weaving factory at Paisley as to the rates to be paid 
for weaving a new fabric : the operatives asked for 2d. 
per yard ; the employers only offered 4d. per yard. 
This the men refused, and were, it is alleged, locked 
out. They have been out for eleven weeks, and now 
they have issued an appeal to the trade unions of the 
country for financial Eelp —the first appeal for outside 
help ever made by the association. 


Wages in Japan for skilled labour range from 144d. 

r day for plasterers, 13d. for harness-makers, 12d. 
or carpenters, blacksmiths, and shoemakere, and 11 fd, 
for coopers to 74d. for printers, 7d. for r-hangers 
and male weavers; but the cost of living is pro- 
portionately low. 
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RAILWAY MOTOR-CAR TRAFFIC.* 


By T. Hurry Ricues and Sipnry B. Hastam, 
0} araid, 


In this paper the authors propose to deal as far as pos- 
sible with the question of ange | motor-cars, and it must 
be understood that they are seeking to give facts as to 

von awe with local and branch line 
passenger traffic, as being a commercial question as well 
as an engineering one. e best method of conveying 
passengers clearly is that one which yields the best 
results in the balance-sheet, and at the same time gives 
satisfaction in other ways. The opinion held by most 
locomotive engineers, an by a large number of electrical 
engineers, on the broad and general question of railway 
electrification, is that for suburban close traffic only is it 
justifiable. It is suggested and maintained that the 
electrification of branch and main-line traffic will, as a 
general rule, result in a loss to the railway company, as 
the load-factor at the power-station will be a very poor 
one, owing to the intermittent traffic. On the other hand, 
suburban traffic, especially if in thickly populated areas, 
calls for a more frequent service and a grenter accelera- 
tion of s than is attainable with ordinary nger 
trains. It is not only desirable, but is quickly t 


the best means of d 


min; 
a necessity, that if the suburban railway system is to hol 
its own with municipal tramway competition, a frequent 
service with high acceleration must be established in 
suburban districts. It was to meet this competition that 
one or two attempts were made to produce self-contained 
cars on various lines in the early part of the last century. 
While these cars were more or less a success, the re- 
quirements were not then great enough to encourage 
continuation. 

It may not be out of place to mention here that in 
1873 or 1874 a Mr. Rowan designed and built self.con- 
tained steam-cars, for which he could fmd no sale in this 
country. His cars were, however, taken up to a certain 
extent abroad, notably in Austria and Switzerland. In 
1902, however, the competition of street cars in the 
suburban districts, especially around London, became 
more acute, and caused the railway companies to give 
serious thought to the matter, and railway motors were 
introduced by the London and South-Western Railway 
Company as an experiment. This proved so far success- 
ful that the Great Western Railway Company and the 
Taff Vale Railway Company followed by building cars 
for trial upon their railways to fulfil the requirements of 
a more frequent service upon sections in certain districts 
where traffic was light. It was obviously impossible to run 
such a frequent service with ordinary trains, as being too 
expensive, the running expenses and the capital outlay in- 
volved being too great in proportion to the yee 
carried. It was then seen that the solution of the diffi- 
culty lay in self-contained cars, and the question of what 
motive power to use then arose: steam or electricity, and 
if electricity, which of the many methods of application 
should be employed. Many people doubtless think that 
electricity is the only panacea for everything; but the 

roblem is, of course, purely one of commercial results. 

he authors hope later on to prove, by giving compara- 
tive figures, that for lines where the service is necessarily 
light and intermittent, and where the distances to be run 
are several miles, the power-house would need to be large 
in proportion to the average work done; and where 
heavy gradients have to be worked, the peak-load would 
be large in proportion to the average and minimum, and 
rapidly fluctuating therefrom. The necessarily large units 
which would have to be provided in the generating-station 
to meet this maximum motor power and high k-load 
would be large, and consequently the capital outlay would 
be out of proportion to the work done. 

The first railway to move in the direction of self-con- 
tained car traffic was the London and South-Western 
Railway Company, which placed a steam-car on their line 
between Fratton and Southsea in 1903. is car, which 
was equipped with small cylinders and a vertical boiler, 
was fairly successful, and encouraged the idea that pro- 

in this direction promised a solution of the problem. 
he next railway company to move was the Great Western 
agg | Company, who adopted the four-wheel coupled 
type, the boiler being vertical, and the engine bein 
placed under the car. This car, which had to polar. 
with heavier gradients than the car of the London and 
— Railway Company, was necessarily more 
powerful. 

About the same time, or immediately afterwards, the 
Taff Vale Railway Company, who had for some time 
been considering the various possible methods of treating 
this problem, put their first car on the rails. This car, 
which was different in several important features from 
those previously mentioned, was deemed so far satisfac- 
tory that a further six were ordered. Owing to the 
heavy gradients to be overcome—namely, 1 in 40—it 
was necessary that more provision should be made 
for dealing with these heavy gradients than had _pre- 
viously been e in cars,  eagine and boiler of this 
car were made se te from the carriage body, while the 
leading wheels of the four-wheeled bogie, which carried 
the engine ard the leading end of the car, were made the 


driving wheels. The boiler was of a design similar to 
that shown on drawings, giving a large heating surface 
comparison with the small space occupied by the 


in 

oiler), and therefore fulfilling that most essential re- 
quirement of raising steam rapidly. The engine was 
of the outside-cylinder type, carried beneath the boiler, 
while a novel feature of the car was the ease with which 
the body could be detached from the engine, The next 
railways to deal with the subject were the North Eastern, 





* Paper read before the Institution of Mechanical 
Engineers, at Cardiff, on August1, 1906. 


TABLE I.—Comparative Costs. 











SECONDARY BATTERY. ae 
TS FE OR Os 2 at OE sO Third- ysten | 
Deraits. yee. “smal Engine | =~ —y Com- | Steam-Cars. 
and Train. From Supply Com. | ny. 
| Own Power Supply. pany at Id. per Unit. | } 
I.—Single Car. £ £ £ 3 
f 1s. 8d. engine 733 Carcomplete .. 4000/Car °F -. 4000,Car -» _.. 1860/Oar 2100 
Capital cost per day Generating sta- Transformers .. 100 Preparing 6 miles 
\ es 1775 tion : 1150 —'otris .. 7 
—_— —_— 4100 — 
2508 5150 8486 
£ £ £ £ £ 
Interest at 4 per cent. 100 206 164 339 84 
Maintenance, Wages, 
oa os ° os 975 716 542 680 251 
1075 922 706 1019 335 
Giving at 11,000 miles 
rannum a cost 
at of én wine 23.45d. 20.02d. 15.44 22.11d. 7.74d. 
Il.—Two Cars. 
Cost per mile .. 19.6d. 153d. 16.3d. 
III.—Three Oars. | 
Cost per mile .. - os 19.4d. 15. 2d. 14.1d. 
! 








TABLE II.—Compartson or Detauts or Various SteAM-Cars. 














| | | | & a 
NUMBER OF | | _ SIZE OF —— = | $ > : 
PASSENGERS. | CYLINDERS. T 2 se 3 $ 
| nath ‘ONS. 4 3 = 2 FS 
AW | 
Rainway. | Fias. —_ a kee & ng Sa. S| 2 Boer Deraiss. 
or . = o as . 2 ye o- = 
.2| 3 s 3 at e2 g 
#| 2 43/2/23 22\8 22) se? si 
& | & a aie" | 6 a” a = = 
| | ft. in. | in. | im. | tons | tons | sq ft.) sq.ft. | ft. in. | gale. | Ib. : 
G.W. 61 | 70 0 12 16 | 26.9 | 16.25 | 11.64| 659.24, 4 0 450 6912 (Vertical, 4 ft. 6 in. 
| | diameter, with 
cone top—160 Ib. 
| | pressure. 458 
| } tubes, 14 in. in 
} | diameter. 
T.V. (Old 4 12 40 | 58 8 9 14 | 25 10.85 | 8.00) 338.5 2 10 550 | 4269.17 Two barrels, with 152 
type) | | 1j-in. dianeter 
} | | | tubes and smoke- 
| | | } box each. 160 Ib. 
| pressure. — 
T.V.(New| 1 | 16 | 57 | 70 3g | 10} | 14 | 30.7 |11.25| 10 | 464.84) 3 6 | 650| 5292 | Two barrels, with 232 
type) (driving) 1§-in. dia. tubes and 
2 10 smoke-box each. 
46 (trailing) 180 Ib. pressure. 
G.N. of 50 0 10 16 40 9 3 7 4465 (Vertical multitu- 
Scotland bular type. 150 Ib. 
pressure. 
G.C. 5 16 | 34 | 61 6 12 16 | 29.75) 14.8 | 13 | 610,36 3 9 550 | 7680 (Vertical boiler. 150 
| | Ib. pressure. 
8.E. andC. 7 56 | 6411, | 10 15 | 24.5 | 14 8.8 | 381.5 S 7 400 | 4480 (Locomotive type, 
(over | Belpaire fire-box. 
buffers) | | 160 Ib. pressure. 
G.N. of 8 20 39 «61 C6 12 16 | 25.5 | 15 11.5 | 653.1 3 9 550 | 6720 | Vertical multitu- 
Ireland | } } | | bular. 420 1}-in. 
| } outside diameter 
| tubes. 175 Ib. pres- 
sure. 
Oanadian 9 52 72 0 10 | 15 58- 60 600 6 750 | 2500 (Return - tube boiler. 
Pacific car ' (about) 160 Ib. pressure. 
frame 
Missouri | 64 78 0) ll 12 58 3 6 2000 6966 Water-tube. 250 1b 
Pacific pressure. 
Port Talbot | 11 61 77 4 12 16 13.1 660 3 0 600 8700 |Locomotive type. 
buffers 170 lb. pressure. 
L. & N.W. | 13-17 48 57 0 15 | 27.4 | 16 6.38 317.27 3 9 455 4210 (Locomotive type. 
| 175 lb. pressure. 
G. S.andW.| 18 6 | 4#& 60 0 83 | 12 (122 203 | &4 | 367.66 2 9 430 | 2360 |Locomotive type, 
of Ireland 309 14-in. outside 
diameter _ tubes. 
130 Ib. pressure. 
0 57 0 9 15 3 6 Locomotive type. 
oa . ‘ 142 tubes 1§-in. out- 
side diameter. 
G. N. 26-28 53 65 8} 10 | 16 27.3 15.15 | 9.5 | 382 3 8 560 | 5120 ‘Locomotive type. 
buffers | ' 175 lb. pressure. 
|Made their first two cars to the Taff Vale Railway Company’s specification. . 
L. and Y.| 2 56 66 «5 12 16 32.75 9.4 , 509 | 3 78 550 | 7530 |Locomotive — type. 
(new cars) 4 ft. 3 in. diameter 
barrel, 199 1}j-in. 
| | outside diameter 
| tubes. 180 Ib. pres- 
| sure. : 
. W. 40 50 0 10 14 21.7 10.6 6.75 347 3 0 485 | 3889 Locomotive ype. 
oe a Fire-box fitted with 
car.) ? water tubes. 
N. Staffs. 33 46 50 656 84 14 20.875 11.675 7 368 3 8 450 3305 Locomotive type. 
| buffers | 180 Ib, pressure 
L. B. and 8.| 34-36 48 57 3 84 14 22.05 12.075) 7 369 3 8 450 | 3230 Locomotive type. 
Cc. buffers | | 242 tubes, 1§ in. 


outside diameter. 








Great North of Scotland, Great Central, and the Great 
Northern, and it is proposed to deal with these and 
other types later. } 

Before coming to the actual experience of the authors 
and the reasons which caused the adoption of steam-cars 
on the Taff Vale Railway, the authors wish to point out 
that this is not done with any idea of comparison with 
other systems, but given merely as first-hand informa- 
tion. The Taff Vale Railway Company have a certain 
branch which, owing to the paucity of passengers as a 
general rule, was not as profitable to work as was desired, 
and it was to this branch that attention was first drawn 
for any better and cheaper method of working. To be 
sure of getting the best results, careful comparisons were 
taken of the cost, both capital and running, of steam and 
electricity, the latter of which was subdivided as fol- 
lows :— 

1. Self-contained cars—that is, worked with secondary 








batteries. 


2. 'Third-rail system. s 

3. Overhead system—(1) with bonded rail return ; 
(2) with new return rail. : 

4. With lead and return rails. ; 

With a view to gaining experience in the methods 
obtaining abroad, one of the authors visited Belgium, 
France, and Germany, and also collected information 
from all parts of the world where electricity was being 
used for railway traction, and the matter was thoroughly 

ne into. Various makers were asked to tender for the 

ifferent classes of equipments, and the cost was care- 
fully summarised. It was at once seen that the expenses 
of ection 2, 3, and 4 were much too costly, the manu- 
facturers and contractors, in fact, preferring not to quote 
for these on account of this t initial expense. The 
cost of a car with dynamo, driven by a petrol engine with 
accumulators for working in parallel with the generator 
when necessary to overcome stiff gradients, was also con- 
sidered. The outlay for this was, however, enormous, a 
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Particulars of Valve Gear 


Inside Clearance Nil 


Lead fein 
Throw of Eccentric 1} 8m 


Angle of Advance 13° 


Travel of Valves 2hins Lap gin 

















Total 455 galls 


Car 187 galls 


Water Capacity —Engine 268 galls 
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RAILWAY MOTOR-CARS. 











also given as a comparison, as well as the actual cost of 
the self-contained steam-car. 

These figures were based on the original design of the 
Taff Vale Railway Company’s car, Fig. 6, wee 266, 
to hold 52 passengers, their latest design, Figs. 1, 2, 
3, 4, and 5, © 265, holding 70. The conclusion drawn 
from these figures was that unless the service is very 
frequent—that is, a train every few minutes—and the 
maximum distance from the power-house short, the steam 
service is better and more economical than the electrical. 
The question of taking current from a supply company 
in preference to installing generating plant was also 
thoroughly considered, and there is no doubt that when the 
amount of current or load-factor fluctuates much, or 
where the power is originally small, the supply company 
can work at a considerably cheaper price per unit. 
Again, if the distance is great—that is, if the start and 
finish of that part of the line which is to be electrified 
are some way apart—a considerable point in favour of the 
power supply is raised, as the current could be supplied 
at two or three points along the line, thereby doing away 
with, and saving, a considerable voltage drop and the re- 
sultant losses and the increased outlay. In the question 
of steam and electricity the subject of control has also to 
be considered. 

It is worthy of remark that even those railways which 
have gone in for the electric system have mechanical 
braking on their cars in preference to electrical, and it is 
generally held that the steam-cars are, as a whole, more 
amenable to pe g meray and more easy tocontrol. The 
usual system of braking on electrical railway cars is one 
or another of the ordinary air or vacuum brakes, the 
pump being driven by a small electric motor, 

It was while these results were being arrived at that 
the London and South Western Railwa Seog placed 
their steam-car on the rails. The Taff Vale beieer 
Company having satisfied themselves that the steam-car 
was undoubtedly the most economical for their purpose, 
then designed and placed one on the rails, suitable for 
carrying the above-mentioned 52 passengers at a maxi- 
mum 8 of 25 miles mg hour, and having a capacity 
of accelération of 30 miles hour in 32 seconds. This 
speed of 25 miles per hour, however, was found to be in- 
sufficient, and the greater speed, which had to be and 
wae attained, ca at first some considerable trouble in 
axlé-heating. Since then the journals of the driving 
wheels have been increased in length to 104 in., instead of 
7 in,, and with other small alterations the car now attains 
a speed of 35 miles per hour with ease. The comparison 
of the weights, sizes, and general details of the best- 
known ¢ars may be of interest, and are therefore given in 
Table TI. (page 264). 

The ‘following points, which cannot he tabulated, are 
worthy of notice :— 

G Western Railway Car.—The trailing pair of 
wheels of the motor-bogie are the Griving-wheels, and are 
coupled to the leading pair. The cylinders, which are 
fixed outside the frame, have balanced slide-valves, while 
the motion is of the Walschaert type. The cars are 
lighted by means of 20-candle-power incandescent-gas 
lamps, the gas being stored in cylinders,attached to the 
underframe. Hand and vacuum brakes are fitted to each 
bogie, and can be operated from either end of the vehicle, 
while electrical communication is vided between the 
motor and driver’s compartments. The water-tank, which 
holds about 450 gallons—that is, sufficient to take the car 
30 miles, inchading stops—is att tothe underframe. 
The main frame of the coach body runs the whole length 
of the car and includes the engine and boiler. 


Taff Vale Railway Car (Fig. 1, 265, and Fig. 6, | again, the leadi ir of wheels of the motor ie are 
page 296).—As previously mentioned, the leading pa ot | the driving wheats. th tank 
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Fig; 21. STEAM CAR. CENTRAL SOUTH AFRICAN RAILWAYS 
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car is 
the coach body, 20 minutes being ample time for this 
work, while it can be put under in the same time. 

Great North of Scotland Railway Car.—In this car 
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Steam and hand- 
ie, while there is a 


The 


This car can be driven from either 


compartment. A distinct feature of the 
the ease with which the engine can be taken from 





the cylinders being fixed outside the 








Chadburn’s tel 
various notches, 


A coach for the Cent: . 
fitted with the Cochran boiler, was illustrated in ENGINEER- 
ING, on page 112, of July 27 last.) 

Great Central Railway Car (Fig. 7, 
page 265). Both vacuum automatic and hand brakes are 
used, and, together with the steam-regulator and whistles, 


wheels are the driving wheels, the cylinder being fixed | frame, between them and the trailing: pair. 
between the leading and trailing pairs outside the frame. 
The valves are operated by an ordinary link motion with 
rocking shaft. The compartments are heated by steam from 
the engine, with warmers of acetate of soda, and the lighti 
is done by Pintsch’s system of oil 
kes are provided on the motor 
hand-brake in the car bogie, the latest type being also 
fitted with vacuum brakes. The conductor can com- 
municate with the motor-man by means of an electric 
bell, and also shut off steam and sound the whistle. 
motor is capable of travelling at 35 miles an hour on the 
level, and can ascend a gradient of 1 in 40 at « speed of 
20 miles an hour. 
end, and all : oe except starting can be performed 
’s 


from the gu 1906. 





valves are placed above the cylinders, and are actuated 
by means of the Walschaert gear. : 
Stone’s system of electric lighting, the current being 
generated by a dynamo suspended from the cai 
underframe, and driven from one of the axles. 
water-tank is also suspended from the underframe, and 
holds 660 gallons. Provision is made for driving the car 
from either end, and for this purpose the vestibule is 
fitted with a steam -regulator, whistle- handles, and 
Westinghouse and hand brakes. There is also fitted 
ph apparatus, which indicates the 
ckwards and forwards, at which the 
driver wishes the gear to work. [This car was illustrated 
in ENGINEERING, on page 248, of August 25, 1905, and on 
page 84, of January 19, 


The cars are lit by 


"The 


ral South African Rai!ways, also 


266, and Fig. g, 
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MOTOR-CARRIAGE FOR THE NORTH-WESTERN RAILWAY OF 


INDIA. 























Fig.27 BOILER FOR N.W. OF INDIA CAR. ——— 
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can be governed by the driverfrom either end, while thereis 
electrical communication between driver and conductor. 
The passenger compartments are heated by steam from 
the engine, and the car is lit throughout by electricity, 
the dynamo and accumulator being suspended from the 
underframes, the former being driven by a belt from one 
of the axles. The water storage is also under the frame. 
South-Eastern and Chatham Railway Car (Fig. 9, 
page 266).—The cylinders of this car are carried outside 
the frame, laced horizontally with the valves on the top, 
the latter being operated by means of the Walschaert 
gear. Water to the amount of 400 gallons is carried in 
three tanks, one on each side of the boiler, with a well- 
tank between the frames. Vacuum automatic and hand 
brakes are provided. The guard’s compartment is fitted 
with levers for working the reversing gear, regulator, 
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whistles, and hand-brake, while electrical communication | Canadian Pacific Railway Car (Fig. 11, page 266).— 
is provided between each end of the car. The carriage is |The car is to be opera y steam generated by fuel 
fitted with Stone’s system of electric lighting, the dynamo | oil, while the boiler is a return-tube boiler with a super- 
accumulators being carried underneath the frame. | heater fitted in the back end. The cars have single 

Great Northern (Irelund) Railway Car (Fig. 10, pase driving-wheels, and their valves, which are of the piston 
x 


266.—The cars built by this railway have cylinders | type, are operated by the Walschaert vabrggane. Acety- 
horizontally outside the frame, between the wheels, | lene gas is used for lighting penpeves. The oil is con- 
driving to the trailing pair, which are coupled to the| sumed in a circular Morrison furnace, 32 in. inside 


The valves, which are on the top, are | diameter by 5 ft. 6 in. long. 
operated by the Walschaert type gear. | North-Eastern Railway Car (Fig. 14, page 266).—This 
The cars are fitted with an automatic vacuum brake, | company, while having no steam motor-cars, has a number 
operated from either end of the car, while there is a | of engine and coach combinations performing practically 
hand-brake on the car itself. The cars are all heated by | the same service, as the engine can be driven from the 
steam, and lighted electrically on Stone’s system. Elec- | front end of the coach when running behind it. A driver’s 
trical communication and speaking-tubes are provided | compartment is forward in the rear end of the coach, and 
between the driver’s and guard’s compartments. | fitted with a wheel for the reversing gear, a lever for the 


leading pair. 
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Fig.31. BOWER FOR L&Y. RAILWAY CAR Ins. 














Heating Surface :-Tabes 455sq.tt. Fire-box 543q.tt. Total 509 sq. tt. 








Grate Area 3-4 sq. tt. Water Capacity 550 Gallons. Coal 1Ton. 
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steam-regulator, an air-brake valve, a hand-brake, and a 
whistle worked from the air-brake reservoir. The driver 
has therefore complete control of the locomotive, with the 
exception of the cylinder drain-cocks and sanding gear, 
which are worked as required by the fireman. The re- 
versing gear is worked by the hand-wheel keyed toa shaft, 
which carries a sprocket wheel gearing with a longitudinal 
shaft by achain. This shaft extends the whole length of 
the coach, and gears to the screw of the iggy | aw by 
means of an intermediate shaft and chain. A three-jaw 
clutch is inter to disconnect the operating — 
— it is desired to work the locomotive from the foot 
rd. 

This railway company has also an electrical car (Fig. 12) 
running between Scarborough and Filey, which is operated 
in a somewhat novel way. A sto battery of 38 cells 
is suspended between the frames and supplies current to 
the generator, which is used as a motor to start up the 
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TABLE III.—Deraits or Exvecrric Traction on THE VARIOUS Raitways SHOWN BELow. 
































= Pressure Generated | Pressure Used i ro mo mee Ruli 
P ower ene: n 0! n- uling 
Name of Railway. jin Kilo. in Volta. Motors, in Volts. of tack ger Seate | Gradient. Remarks. 
watts. Train. {per Train. 
H.-P. 
Liverpool & Southport) 6,750 7500 (3 phase) 600 (direct-current) 1200 270 1 in 85 fora 
short distance 
Great Northern and) 8,200 | 550 (direct-current) | 500 (direct-current) 500 50 lin 30 
Cit: 
Pinan A be 4,650 | 650 (direct-current)| 600 (direct-current) nt om ot Avi lin 30 = |Secon batteries 
800(double)| pertrain | maximum | are uti in the 
= 60 lin 27 generating station 
mabey | ry pes: 
Liverpool Overhead ..| 5,400 | 500(direct-current) | 500 (direct-current) 400 160 lin 200 to. 
Metropolitan .. +-| 14,000 11,000 (8-phase) | 556 (direct-current) 1200 322 RL. . tf oh 
a t cl 
North-Eastern(Fig. 14,| 11,200 6000 (3-phase) 600 (direct-current) 600 186 1 in 27, 
page 266) ; line ; 1 in 50, 
|passenger line 
Liverpool and Man-| 6,000 10,000 (3-phase) | 550 (direct-current) 560 35 Ba Proposed mono-rail. 
chester 
Central London . By 5000 (3-phase) 500 ee 336 
Met litan District; 4,000 11,000 550 1600 312 lin 43 
Waterloo and City 1,200 | 525 (direct current) | 500 (direct current) | 160 (single) 50 =—s| Lin 30 fora dis- 
320 (double) 204 [tance of 900 ft. 
Boston Elevated 36,844 550 550 1200 192 1 in 20 
Paris Metropolitan ..| 6,000 5000 (3-phase) | 600 (direct current)| 200 to 300 |60 per car| 1 in 3.6 
Paris-Orleans .. --| 2,060 5500 (3-phase) 550 (direct current) 668 525 lin 100 
Grenoble - Chapriellan 750 2 x 600(direct) | 600 (direct current) 70 36 per car “4 Water turbines. 
Lecco - Sondrio(Ganz)| 4,476 20,000 (S-phase) 3000 (3-phase) 60 «(66S si Ditto. 
Valtellina Electric .. OF itto Ditto 600 170 lin 50 Ditto. 
Burgdorf-Thun 3,720 4000 (3-phase) 750 (ditto) 240 136 lin 40 Ditto. 





a steam-turbine-driven dynamo. As will be seen from the | 


di m, Fig. 23 (page 268), the ient this car has to 
van is extremely stiff—3 miles of 1 in 40. 
London and North-Western Railway Car (Figs. 15 to 19, 
267). —In this car the cylinders are carried inside the 
rame of the motor bogie, while the water-tank, which hasa 
capacity of 455 gallons, is carried under the carriage-body, 
but attached to the engine-bogie. The engine can be 
worked from either end of the car, which is fitted with 
automatic vacuum and hand brakes, and is — through- 
out with electricity on Stone’s system. [ he coach was 
illustrated in ENGINEERING, on page 395, of September 15, 


1905. 

Gros Southern and Western Railway Company of Ire- 
land Car (Fig. 20, page 268).—In this design the leading 
pair of wheels of the motor bogie are the driving-wheels, 
the cylinders, which are outside the frame, — slightly 
out of the horizontal. The valves are operated by means 
of the Walschaert gear. Steam can be shut off from 
either end of the coach, while electrical communication is 
provided between the front and rear portion. The 
average speed of this car is 20 to 21 miles an hour. : 

Among many other lines using railway motor-cars with 
advantage may be mentioned :— 

Central South African Railway, Fig. 21, page 268. 

Glasgow and South-Western Railway, Fig. 22, page 268. 

North-West of India, Figs. 24 to 27, page 269. 

Great Northern Railway, Figs. 28 to 30, page 270. 

Lancashire and Yorkshire Railway, Fig. 31, page 270. 

London and South-Western Railway, Fig. 32, page 271. 

Vesterias Railway, Stockholm, Figs. 33 and 34, page 


271. 
North Staffordshire Railway, Fig. 35, page 271. _ 
London, Brighton, and South Coast Railway, Figs. 36 


to 38, page 271. 

The details and remarks, given in Table ITI. (above), 
on some of the best known electric railway systems may 
be of some interest, and will not therefore be out of 
place in this paper. : 

It is a fact worthy of remark that the Metropolitan, 
Central London, ‘North. Eastern, and Liverpool and 
Southport among the English electric railways make use 
of high-tension transmission, and all the foreign ones do 
so, with the exception of the Boston Elevated and 
Grenoble-Chapriellan. The Isle of Man electric tramways 
while, perhaps, not coming under the description of an 
electric railway, may be mentioned here, owing to the fact 
that they transmit the power at 7000 volts. 

Again, many of the foreign railways have the advan- 
tage of proximity to natural water-power, by the utilisa- 
tion of which in water-turbines they are able to obtain 
current at low cost. In the case of the Grenoble- 
Chapriellan Railway this motor power is supplied by a 
waterfall 1476 ft high, and is distributed to the turbines 
from a collector placed outside the station. : : 

The Valtellina Electric Railway also derives its motive 
power from water. In this case the water is taken from the 
River Adda, and has a flow of 550,000 cubic feet, with a 
maximum head of 90 ft., and is sufficient to develop 7500 
horse-power. : 

Advantages.—The advantages of the rail motor system 
of carrying passengers may be placed as follows :—Owing 
to the small unit a much more frequent service is given 
with a better percentage of f eight to dead-weight hauled, 
while the mileage cost of working is only about one-third 
the cost of an ordinary passerger train-mile. The facility 
of picking up and setting down passengers at line-cross- 
ings, small villages, &c., makes the service more popular, 
and enables many passengers to travel who would not 
otherwise be able to. The rapid rate of acceleration 
makes the through speed higher. The experience of those 
railways who have given poth an extensive trial is that 
the system is equally advan us for heavy and sparse 
traffic. In the first case, the motors sandwiched in 
between the regular trains find a traffic without taking it 
away from the trains ; while in the second case the traffic 
has m developed by the more frequent service. The 
number of steam-cars at present running, and the ever- 
increasing number both at home and abroad, prove their 
utility ; and it seems certain that in them railways have 








the best, and, in fact, only, effective answer to street-car 
competition. 

In conclusion, the authors wish to thank the engineers 
and others who have supplied details and ty of the 
cars on their respective railways, and toremark that they 
have endeavoured to treat the subject on its merits, as 
they have found them, and to put before the members 
the conclusions arrived at, and in this they trust they 
have succeeded. ° 


ExTENSION OF AARHUS Harspour.—The extension of 
Aarhus Harbour, on the east coast of Jutland, which is 
calculated to entail an expenditure of some 12,250,000 kr., 
or about 680,000/., is now in progress. The depth of 
the old harbour is 25 ft., which has hitherto proved 
sufficient ; the new harbour will have a depth of 27 ft. 











THe Froatinc Exureition Synpicate, Limirep.— 
Under the auspices of this syndicate a steamer will leave 
this sages | towards the end of September to make a tour 
of the world in the interests of British manufacturing 
firms. Her first call will be at Montreal, where it is ex- 

ted to ship a number of Canadian exhibits. Théship 
as been fitted out as a floating exhibition, and machinery 
and manufactured goods of most widely different kinds 
will be on view. A representative of each firm exhibiting 
will be carried, and at the various ports of call every 
endeavour will be made to bring the goods to the notice 
of the leading traders’ and the public. The exhibition 
ship will be on view in London shortly, and firms in- 
terested may obtain further particulars from the manager 
of the Floating Exhibition Syndicate, Limited, 96, 
Victoria-street, 8. W. 





Our Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in July was 
241, 286/.; as compared with 252,009. in July, 1905, and 
185,309/. in July, 1904. The shipments of locomotives to 
South America are still proceeding upon a large scale, 
having been represented in July by a value of 147,786/., 
as compared with 52,3297. in July, 1905, and 27,491/. in 
July, 1904. The Colonial demand for British locomotives 
moved on as follows in July, as compared with the corre- 
sponding months of 1905 and 1904 :— 


| 
Colonial Group. July, 1906. | July, 1905. | July, 1904. 





q 


£ £ 
British South Africa “an 5,638 1,368 47,925 
British India co. wah 86,246 78,774 
Australasia .. M wal 1,356 71 6,455 


It will be observed that there has been at length some 
improvement in our locomotive shipments to South 
Africa, a quarter of the world in which there has been 
of late such an unfortunate depression. The te 
value of the locomotives exported to July 31 this year 
was 1,560,215/., as compared with 1,392,599/. in the 
corresponding period of 1905, and 1,113,259/. in the 
corresponding period of 1904. In these totals the 
shipments to South America figured for 784,411/., 
265,876/., and 184,894/. respectively. It will be observed 
that more than half the locomotives exported to July 31 
this year went to South America. The colonial demand 
has moved on as follows during the last three years :— 





Colonial Group. 1906. 1905. 1904. 

£ £ £ 
British South Africa 27,825 52,426 369,648 
British India 518,891 654,149 289,283 
Australasia .. 14,371 15,813 52,643 


It will be observed that it is the South American and the 
Indian demand for our locomotives which has helped up 
this year’s exports. Spain took British locomotives in 
the first seven months of this year to the value of 18,467/., 
as compared with 35,527/. in the corresponding period of 
1905, and 9061/. in the corresponding period of 1904. 
Upon the whole, 1906 promises to be a satisfactory period 


, in the history of our locomotive exports, 





CATALOGUES. 


THE Electrical Company, Limited, of 121, Charing 
Cross-road, are advertising, by means of a postcard, a 
aeneengee stop-watch for testing meters and similar 
wor 

Messrs. Siemens Brothers’ Dynamo Works, Limited 
of York Mansion, Westminster, S.W., have issued a new 

rice-list of alternating-current induction motors, giving 

mensions and other particulars of machines of from on« 
to 150 brake omens at various frequencies, speeds, 
and pressures. We have also received from them a price 
list of integrating wattmeters for switchboard or house 
service. Over-all dimensions and weights are quoted, an: 
most of the types are illustrated. Further pamphlets 
describe moving-coil switchboard instruments and tan- 
talum lamps, but the most novel apparatus among the 
catalogues we have received is for the determination of 
the magnetic quality of laminations for armatures or 
transformer cores. Three types of apparatus for this 
purpose are described, all of which depend upon measur. 
ing the losses by a wattmeter, when the laminations are 
subjected to an alternating field. 

Messrs. Marples, Leach, and Co , of 6, Victoria-avenue, 
Bish te-street Without, E.C., proprietors of the 
Adnil Electric Company, have sent us a price-list of small 
direct-current dynamos, motors, and switchboards which 
they supply. Dimensions of the various apparatus are 
given in English units, and diagrams are included showing 
the electrical connections, but the fuses might be better 
placed in every case. 

Messrs. W. and T. Avery, Limited, have issued a cata- 
logue dealing with testing-machines of a large number of 
types, for work of all descriptions. These range from 300- 
ton horizontal and 100-ton single-lever machines to ap- 
pliances for work on much smaller scales. Information is 
also given ing the various forms of transverse-bar 
testing-machines, machines for torsional and impact tests, 
and others for completed work such as chain and cable 
testing, and spring-testing in connection with railway 
and other work. The firm is constructing a 100-ton 
machine capable of dealing with tension specimens 12-ft. 
long, and bending work of 15-ft. span, and also a 75-ton 
compression machine for the Glasgow and West of Scot- 
land Technical College. 

Messrs. Clarke, Chapman, and Co., Limited, Victoria 
Works, Gateshead-on-Tyne, have published an excellently 
got-up descriptive catalogue of their direct-acting steam- 
pumps, made under Woodeson’s patents. The pumps are 
made both for land and marine work, and several sectional 
illustrations are given showing cast iron, steel, and gun- 
metal by their respective conventional colours. A similar 
drawing is given of the Clark-Chapman direct-contact 
steam feed-water heater. 

Messrs. A. Ransome and Co., Limited, of Stanley 
Works, Newark-on-Trent, and 63, Queen Victoria-street, 
E.C., have sent us two catalogues—one describing their 
new patent horizontal log band-saw, and the other dealing 
with general saw-mill equipment. The horizontal log 
band-saw is claimed to do very considerably faster work 
than the frame-saw, and to do it with equal accuracy and 
less waste. ~ 

Messrs. Johnson and Phillips, Limited, of Charlton, 
Kent, have issued a booklet describing the cable machinery 
which they construct. The machinery includes plant for 
the manufacture and armouring of cables, drying and im- 
pregnating the paper insulation, putting on the lead 
sheathing, &c., as well as the equipment of cable-laying 
steamers, 

The General Electric Company, Limited, of 71, Queen 
Victoria-street, E.C., have sent us a price-list of lamps, 
fittings, &c., for motor-car and carriage lighting. Electric 
direction-indicators for giving orders to the driver from 
the interior of the car are included, along with many 
other useful devices. The company have also sent us their 
monthly progress sheet, which shows areduction in the 
prices of ammeters, voltmeters, bells, and deck fans. 








Lient Raitways Act, 1896.—The Board of Trade have 
recently confirmed the following orders made by the 
Light Railway Commissioners :—1. Tottenham and Wal- 
thamstow Light Railways Order, 1906, authorising the 
construction of Light Railways in the urban district of 
Tottenham, in the County of Middlesex. 2. Bath and 
Lansdown Light Railways Order, 1906, authorising the 
construction of light railways in the rural district of 
Bath, in the County of Somerset, from Weston to Lans- 
down. 


Strate SUBVENTION TO SwepisH SreamERS.—The fact 
that the Swedish Parliament passed the Government 

roposal of subsidising the Swedish line of steamers to 
e Plata means a new and important departure. The 
trade is in the hands of ‘‘ Nordstjernan ” Steamship Com- 
pany, which since the end of 1904 has run two steamers, 
of 5500 tons dead-weight each, between Gothenburg and 
Argentina, with six trips annually in each direction. 
The first twelve months has resulted in a loss of some 
13,000/., but the owners think the prospects of working up 
a lucrative trade are favourable. The Government has 
already lent the firm a sum of 110,000/., and granted it a 
vote of upwards of 5000/. from a special fund for 1900. 
The firm asked for a subsidy of 950,000 kr. (53,000/.), but 
the State reduced this amount to 510,000 kr. (28,000/.), 
to be applied as follows :—20,000 kr, per trip in the years 
1906 and 1907, and 15,000 kr. per trip for the years 1908, 
1909, and 1910, six trips each way annually, an subject to 
the subsidy being necessary to bring about balance in the 
trade. It is hoped that the new arrangement will tend 
to materially increase the export to South America 0! 
numerous Swedish industrial articles, 
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*S, S. These may extend the length of the electrodes only, or 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in each cuse; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are —- tn italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, ae a Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the povesanee of a Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent O of opposition to the yrant of a 
Patent on any of the grow mentioned in the Acts. 


ELECTRICAL APPARATUS. 


25,614. Callender’s Cable and Construction Com- 
pany, Limited, and J. C. A. Ward, London. Fuse 
and Switch Mechanism. [12 Figs.) December 8, 1905.— 
According to this invention, the spring socket into which the 
ends of a fuse or conducting-bar can be inserted and its con- 
ducting-stem are formed by flattening down two opposite sides 
of one end of a rod of rolled or drawn copper, so that the flattened- 
out portion becomes wider than the unflattened portion, as 
illustrated in Figs. land 2. To each flattened side of this wider 
portion, close up to where it joins the unflattened portion, is 
secured, as illustrated in Figs. 3 and 4, one end of a strip of 


Figt Fig? Fig.3. Fig 4. 
| ay. 

“ f 

| 





25.814 


copper plate a, which is bent outwards and extended for a dis- 
tance upwards, and then bent downwards, and its end brought 
parallel with, and in proximity to, the flattened side. Preferably 
also, as illustrated in these figures, parallel slits are formed in 
these bent plates to divide them into independent spring por- 
tions. The ends of the fuse or conducting-bar, which may be of 
J section, are inserted between the side-springs and the central 
tiattened end of the rod, and there are therefore four contact 
surfaces between the bar and the socket, into which its end is 
inserted, or two separate fuses or conducting-bars can be used. 
{Accepted June 27, 1906.) 


17,238. H. F. Joel, Forest Gate. Electrodes. [6 Figs.) 
August 25, 1905.—This invention relates to improvements in elec- 
trodes for secondary batteries, by the construction of which a 
uniform action over the surface of the electrodes, a free circula- 
tion of the electrolyte between the electrodes, and a rapid passing 
off of the gases are obtained. G is a base or plate-support—say, 
of lead or lead-alloy—having continuous vertical ridges or ribs R 
formed on the plane of its surface, and, consequently, continuous 
vertical depressions E between such ridges. This support may be 
obtained in any convenient way, by casting or by pressing between 
suitable dies, and the ridges or ribs R, instead of being integral 
with the rest of the support, may, when desired, be constituted 
by wires or strips placed in contact with the plate or other base 
of the support. The base or plate G may be perforated. One or 
both sides of the supports G, G is or are coated with an approxi- 
mately uniform layer of active material A, anid the whole is then 











(17,298) 


passed between suitable dies or rolls or otherwise so as to press 
the active material upon the support G to form the complete elec- 
trode. This, however, is done in such a manner that the depres- 
sions E of the active material coincide with the depressions of the 
base or plate support G and the ridges R! of the active material 
with the vertical ridges or ribs R on the surface of the base or 
plate-support G. The uniform layer ensures or conduces to uni- 
form chemical action over the whole. Porous septa are shown at 


may be made to fit and extend across the cell B. They are made 
of any of the well-known materials used for the purpose, but it 
is preferred to use porcelain of the kind known as ‘‘porcelaine 
damniante.” The electrodes are preferably placed close up to the 
septa, with the ridges R! touching their surfaces on opposite 
sides, the depressions E thus forming vertical channels or con- 
duits D between them. (Accepted June 27, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


6295. Fabrica Italiana di Automobili, Turin, 
Italy. Valve-Gear. (2 Figs.) March 15, 1906.—This inven- 








tion relates to an improved valve-gear for internal-combustion 





engines, in which the valves for the admission and exhaust of 


gases, normally kept on their seat by a spring or springs, are con- 
trolled by a two-armed lever and a single cam. d, c are respec- 
tively the admission and discharge valves at the end of the 
cylinder, they being caused to bear against their seats by the 
action of a bow-spring m fixed to a column a carried by the 
cylinder. Upon the standard r, fixed above the column 4, is 
centred an oscillating beam ), whose ends are in line with the 
—— valve stems, as shown, both the valves bearing against 
their seats when the oscillating beam 0 is in its mid-position. To 
one end of the oscillating beam } is connected, at 8, a rod p, suitably 
guided and acted upon by a spring m!, which presses it down, so 
that its lower end bears against the edge of a cam / carried by 
the revolving shaft ¢. The cam / is in such a manner 
that during the compression and combustion period the rod p 
bears against a portion thereof, which is a segment of a 
circle, and the oscillating beam ) is in its mid-position and both 
valves are closed. During the period of discharge a part of the 
cam / of larger radius acts so as to = the rod p against the 
action of the spring m!, causing the m b to oscillate, so as to 
open the discharge valve c. During the period of introduction, 
or aspiration, of the charge a t of the cam f of smaller radius 
comes opposite the rod p, and under the action of the spring m! 
the said rod p causes the-beam » to oscillate towards the stem of 
the aspiration valve d, which leaves its seat and allows the gases 
to be admitted into the cylinder. (Accepted June 20, 1906.) 


19,532. T. B. Browne, London. Internal-Combustion 
Engines. (7 Figs.) September 27, 1905. —This invention relates 
to internal-combustion engines, and particularly to such engines 
employed in motor road vehicles. It consists of an improved con- 
struction of crank-chamber or case, and has for its object to faci- 
litate the removal of the crank-shaft and bearings and the 
adjustment of the latter without taking down the engine. The 
crank-chamber A has vertically-arranged slots a at right angles 








to the axis of the crank-shaft, and at the bottom of said slots are 
bearings B for the crank-shaft. The intermediate bearings B!— 
when such are used—are entirely within the crank-chamber. 
Above the bearings, and parallel with the axis of the crank- 
shaft, is an opening C, of such a width as will admit of the 
crank-shaft passing through it, the said opening being closed by 
a plate. The openings a are closed by plates D, the lower ends 
of which are shaped to engage recesses in the upper parts of the 
bearings B. (Accepted June 13, 1906.) 


5566. P. Dufios, Paris, France. Sparking-Plugs. 
{2 Figs.) March 7, 1906.—This invention relates to an improve- 
ment in the electric sparking-plug described in the Specification 
of Letters Patent No. 114, of 1904. This improvement chiefly con- 
sists in the suppression of the bottom portion of the insulator, 
which, beirg submitted to the high temperature, blisters and 
cracks, the result being bad working, and evencomplete stoppage 
of the engine. The parts of the plug are exactly the same as 
described in the above-mentioned —— specification. A metallic 
cylindrical body a has a screw-threaded extension b, which is 
screwed into the cylinder of the engine. The insulator is also 
formed by a tubular part c, provided with a large shoulder d ; the 
bottom face is supported upon the bottom of the body a by a 
washer made of asbestos or other material. The insulator ends 
at the bottom face of the said shoulder, and the extension which 
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projected into the part b is now done away with; the central 
metal rod ¢ terminating in a disc f, serving as an electrode, and 
being provided a little higher with a shoulder g, which is pressed 
against the bottom face of the shoulder d, a small washer of 
asbestos or other material being interposed to ensure a tight 
joint at that point. This bottom face of the shoulder d is ma- 
chined so that there is only one joint surface of the insulator with 
the bottom of the body a and with the shoulder g. The insulator 
is thus removed from the point of explosion of the gases, and the 
above-mentioned drawbacks no longer exist ; the porcelain does 
not crack, and will last much Jonger than before. There is no 
danger of a spark being produced between the rod ¢ and the 
inner wall of the extension b, as the electric resistance between 
the said parts is much greater than between the electrode f and 
the said wall. (Accepted June 27, 1906.) 


GUNS AND EXPLOSIVES. 


4053. Fried. Kru Aktiengesellschaft, Essen, 
"Barrel Recoil Ordnance. (8 Figs.) Februar 

19, 1906.—The subject matter of the — invention is a barrel- 

recoil gun, and is characterised by the fact that the cradle pro- 





jects a certain distance beyond the rear face of the breech when 
the barrel is in its firing position, and the shaft of the operati: 
crank is provided with a stop, whilst another stop is moun 
upon a side wall of the cradle so as to be spaced from the first- 
named stop, and out of contact with it, when the barrel is in its 
firing position, said stops yielding to each other during the recoil 
of the barrel, and co-operating during the return to open the 
breech. Immediately before firing the parts are located in the 
tions shown in Fig. 1. After firing, the gun-barrel A runs 
ck upon the upper carriage. When this takes place the stop &! 
on the lever K strikes, when the latter has reached the position 





Fig. 1. 




















indicated by dot-and-dash lines in Fig. 2 against the stop t! on 
the lever T. The stop k! sliding along the stop ¢!, as it does so 
throws over the lever T into the position shown in Fig. 3. In the 
further course of the recoil the stop k) releases the stop t!, so 
that the lever T returns to its position of rest. On the return 
movement of the gun-barrel the stop k! strikes against the stop 
0, From this instant onward the lever K is rotated, through the 
intervention of the stops k}, t!, in the direction of the arrow z, 
Fig. 4. With the lever K are rotated by means of the shaft F the 
thrust-lever E and the hand-lever G, so that the breech-wedge 
D is moved outward. (Accepted June 27, 1906.) 


HYDRAULIC MACHINERY. 


18,329. Davy Brothers, Limited, and T. E. Holmes, 
Sheffield. Hydraulic Intensifiers. (2 Figs.) September 
11, 1905.—In steam hydraulic intensifier apparatus it has been 
usual hitherto to employ a piston-valve for Se the ad- 
mission and exhaust of steam to and from the steam cylinder of 
the intensifier, and also to and from the lifting cylinders of 
the press, a single valve serving both purposes. The object of 
this invention is to enable drop-valves to be used in place of the 
piston-valves hitherto employed, and the invention consists in 
providing means whereby such valves may be so actuated as to 


a) 30 

















60829. 


permit of the operation of the intensifier being controlled by a 
simple handing lever in the same manner as heretofore. Accord- 
ing to the present invention, the 18, which serves in 
common for the steam admission and exhaust to and from the 
steam cylinder of the intensifier, is ted to a valve-chamber 
containing in the upper part an upwardly-opening drop-valve 22 
for controlling the steam admission, and in the lower part a 
similar epunrily-epening drop-valve 23 for controlling the steam 
exhaust, the passage from the steam cylinder opening into the valve- 
chamber at a point between the two valves, each of which is 
balanced and arranged to control a passage 19 communicating 
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with the main steam or exhaust-pipe 20 and 21 r 
admission and exhaust-valve spindles are coupled to the handing- 
lever 30 and to each other in such manner that the one valve 
will always be closed before the other isopened. (Accepted June 
13, 1906.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
M. and F. H. Pierpont. 

a, -) . [2 Figs.) Fe 7, 196. 
—This invention relates to improvements in machine - tools 
whereby a flat-sided Y groove of any desired —_ may be truly 
formed by a rotating tool, its main object being to enable a 
filleted corner of an opening to be converted into a sharp flat- 
sided corner. A is a tool having a cone-shaped cutting portion 
Al, The tool is mounted with its axis in a horizontal P ne, and 
so as to be capable of rotation. B is a frame rigidly secured 
below the rotating tool A, on the table of a milling-machine. 
The frame B is provided with two oblique guideways B!, in which 
work two slides C1, projecting one from each side of the base C? 
ppo! One of the en B! is preferably pro- 

vided with an adjustable piece B2. Formed integral with or 
rigidly fixed to the und e of the work-support base C? is a lug 
C* having a threaded hole, in which is ae a screw-thread on 
a spindle D carried in the frame B, 80 as to rotate, but to be in- 
cazable of endwise movement therein. The spindle D has its 
axis in a plane parallel with the guiding surfaces of the guide- 


of a work support. 
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ways B!, and is provided at one end with a wheel D!, so that rota- 
tion of the spindle by its handle traverses the work-support along 
the guideways B!- The work E is supported on a surface C 
formed on the front of a frame C4 Bp geye = upwardly from the 
base O2, The surface C is arranged in a plane at right angles to 
the plane in which the work-support is traversed. e work- 
support face C is provided with means to clamp rigidly the work 
thereon in such a tion that the line formed by the meeting 
of the flat sides of the Y to be cut lies in a plane whose upward 
extension divides the Y into two equal angles and passes through 
the axis of the tool. The operation of the hine is as follows : 
~The work having been fixed on the work-support, and the 
latter arranged beneath the tool, the tool is rotated and the 
operator rotates the spindle D so as to move the work-support 
along the guideways and cause the work to travel in a path at 
an angle to the axis of the tool, and engaging the cutting portion 
thereof, traverse the same in a direction from the base of the 
cone to the point thereof, so that the greater the mass of the 
metal to be removed the greater the cutting surface engaged, 
the point of the tool coming into work last. (Accepted June 27, 
1906.) 





11,267. L. Friedmann, Vienna, Austria. Lubri- 
cating. . (4 Figs.) May 14, 19(6.—In aye ray ee 
operating without valves the construction of the guides in which 
the loop-shaped sliding blocks operated by the eccentrics work is 
subjected to difficulties which are the greater on account of the 
sliding blocks having to move perfectly parallel with the axes of 
the piston cylinders. Even with a slight deviation from the 
requisite axial direction the pistons or plungers are liable to 
jamming or bending. In particular with the valve piston, small 
inaccuracies resulting in the bending of the piston are very dis- 
advan us. The improved construction which forms the sub- 
ject of the present invention obviates the said defects. It consists 
mainly in that both the valve piston and the forcing piston are 








each operated by a rocking elbow lever. In the oil chamber L is 
mounted the shaft k, having two eccentrics g, g!, and which is 
rotated by a ratchet wheel and lever. The eccentric g is shifted 
round relatively to g!, and each eccentric is arranged in the slot 
or fork of an elbow lever y and y! rocking on the shaft 2. On the 
rotation of shaft k, the elbow levers consequently have a rocking 
motion im to them, the arms u and u! thereof being made 
to move in a path extending on both sides of the vertical centre 
line, while the arms ¢, ¢! move in a path extending to both sides 
of the horizontal centre line. Of these two elbow levers, the one » 
is connected with the forcing piston a, and the other y! with the 
valve piston, which by the rotation of the shaft k have the neces- 
sary to-and-fro motion imparted to them for forcing forward the 
lubricating oil. (Accepted June 27, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


5552. The United States Metallic Packing Com- 
any, Lim: Bradford, and L. W. J. Marsden, 
- {1 Fig.) March 7, 1906.—Thi: 


tively. The | the piston-rod, and b the stuffing-box. ¢ are the L-shaped rings, 


each containing three or more pairs of compound spring rings d. 
The supplementary packing consists of a ring g of |_ section and a 
ring h, — together a pressure-tight casing, containing wedge- 
shaped anti-friction or other metal packing-rings j, with an inde- 
= compensating gland-ring k. The covering-rings c, con- 

ning compound spring packing-rings d, and covering-rings g 
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and A, are held in position by a ring 1 which is arranged to butt 
against shoulder m! of a gland-ring m, which isin turn held in 
position by bolts. The ring / with its collar forms an annular 
recess with stuffing-box wall, into which is placed fibrous packing 
o in order to obviate any passage of gas or the like from behind 
the covering-rings to atmosphere. A projection m? is formed on 
the ring m to enter the mouth of this stuffing-box in order to 
compress the packing 0. (Accepted June 18, 1906.) 


20,652. T. Bamforth ard R. P. Roy, Carron. 
(10 Figs.] October 12, 1905.—This inven- 

tion, which relates to the furnaces and combusti hambers of 
steam-boilers, has for its object to provide improved means 
whereby combustion of the gases generated from the fuel in the 
fire-grate may be more completely effected so as to improve the 
heating capacity and lessen the smoke evolved. According to 
the present invention, there is built in flue boilers at the rear of 
the bridge, and at some distance therefrom, a lining or arch OC 
of brickwork or other suitable miterial; made up of hollow slabs 
to provide an air space therein, and into which air is led by a 
pipe or pipes D carried from the furnace-front through the ash- 
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pit space F and lower part of the bridge. In the crown of this 
arch Ca number of orifices cl are formed, to permit of outflow 
of the heated air which is directed downwards to mingle with the 
fire gases passing over the bridge. At the rear of this arch C a 
series of arches C! are built of fire-brick or like refractory 
material, the said arches more or less filling the sj in the 
upper part of the flue or combustion-chamber, and being made 
in the form of checker-work or of bricks or slabs, with intervening 
spaces so arranged as to leave a series of channels c2 for the 

e of the fire gases, either of sinuous form or extending in 
inclined or screw-like form from front to rear, to facilitate contact 
of the gases with the brickwork and a swirling movement of the 
gases as they pass into the boiler flue. (Accepted June 13, 1906.) 


1670. R. G. Brooke, Macclesfield. Feed-Water 
Heaters. (4 Figs.) January 22, 1906.-—-This invention has 
reference to 6 at oe for heating water, and according thereto 
there is employed a fixed header formed as‘a casting, whose 
interior is divided to form connecting es between the 
various tubes, and which is also Seomeed with a water inlet 
chamber, which communicates directly with a water inlet - 
sage, the remaining portion of said header being adapted, in 
combination with a cover-plate, to form a sediment depositing 
chamber, which is provided with a water outlet passage. The 
apparatus comprises a vertically-arranged casing a, provided with 
inlet and outlet passages. Within the casing there is arranged a 
series of straight parallel water-tubes ¢, each of which at one end 

















° 
1@) 
fe) 
4 ea 
ce) 
1°) 
° 





mss 
LAr 
Yi RZ, Vf ‘ 





a, and at the other 


is fixed to a header f secured to the casin 
e header / is formed 


end is connected to a movable header g. 
with a water inlet chamber 1, which communicates directly with 
a water inlet passage f!, and into which the end of the first of 
the tubes e opens, and with a series of enclosed cavities 2, 3, 4, 5, 
and 6, into each of which two tubes ¢ open, so that each of the 
cavities forms a connecting passage between two tubes to enable 
the water to circulate as required. The remaining internal space 
of the header / forms, when closed by a bottom cover-plate A, a 
sediment-depositing chamber f2, which is divided from the inlet 

hamber 1 by the wall f? ; the lower end of the last of the tubese 





invention relates to a supplementary king and Pp d 
gland arrangement which it is prefe’ to use in combination 
with the packing described in the Specification No. 19,295, of 
1904, but which may be used with other similar packings. a is 





opens into the chamber /2, which is provided with a water outlet 
— J+. Toenable access to be obtained to the chamber 1 
and the cavities 2, 3, 4, 5, and 6, and to allow of the insertion and 





withdrawal of the tubes e after the apparatus has been assembled 
holes, i payne | somewhat larger in diameter than the tubes, ar. 
formed in the lower walls of the chambers 1 to 6 inclusive, anc 
are closed by removable screw-plugs i. The header f is provides 
with a flange 5, by which it is bolted to the lower flanged end a’ 
of the steam casing a, and with a flange 6, to which the flang< 
A) of the bottom cover-plate h is bolted. The bottom cover. 
plate 4 is preferably provided with a blow-off cock or sediment 
removing device at h2. (Accepted June 13, 1906.) . 


12,601. M. H. P. R. Sankey, Rugby. Steam- . 
bines. [11 Figs.) June 17, 1903.—This ietindion og 
improvements iu the blading of steam-turbines, and consists in a 
method of fixing blades. According to this invention, in order to 
attach the blades to the turbine, grooves are formed in the rotat 
ing drum and the casing in the respective positions to be occupied 
by the rows of blades, the grooves being undercut. A foundation 
ring A, whose cross-section conforms to the undercut, but which 
has a smaller section than the groove to allow for a caulking 
strip i, is bent into a semi-circle, and radial notches j are cut int. 
it, extending about one-third of the thickness of the ring. The 
end of each blade is stamped into a special shape, the centra} 
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t k of the end being flattened to conform to the notch in the 
oundation-ring both as to width and depth, and the two sides [ 
being bent back at right angles and splayed outwards to the same 
angle as the level on the foundation-ring ; these sides / are made 
longer than the centre part k so as to extend nearly to the under 
side of the foundation-ring when in position. To fix the blades 
into the rotating drum or into the casing, the blades b are pushed 
into the notches j in the foundation-ring /, thus forming a semi- 
circular ring of radiating blades. This ring is placed in a groove 
in the drum or casing, and short pieces of caulking strip i are 
pushed into the space remaining and are caulked in. (Accepted 
June 20, 1906.) 


25,506. J. N. Paxman and H. G. Plane, Colchester. 
Superheaters. [4 Figs.) December 7, 1905.—This invention 
relates to superheaters. In the front end of the steam and water 
space of the boiler adjacent to the smoke-box X is a chamber A 
formed by a plate a riveted to the shell of the boiler. The fire- 
tubes Y of the boiler pass through this chamber into the smoke- 
box X. In the upper part of the plate a is an inlet B forthe ad- 
mission of the saturated steam from the steam space Z of the boiler. 
In the chamber A are a series of horizontally arranged baffie-plates 
lying parallel with the fire-tubes, so as to cause the saturated 
steam to flow backwards and forwards along and over the said 





tubes, with and against the flow of the gases in said tubes, until it 
reaches the bottom of the chamber. On the wall of the smoke- 
box X within the chamber A is a second or supplemental chamber 
D having an open area very considerably less than that of the 
chamber A. This chamber is open to the chamber A only at its 
bottom, but is connected with the outlet-pipe E, which is prefer- 
ably carried within the steam space Z of the boiler, at its upper 
end. The steam, now partly superheated, passes up through the 
second or supplemental chamber at an increased velocity, owing 
to its restricted area, thereby increasing the heat transference 
from the hot gases to the steam. (Accepted Jwne 20, 1906.) 


MISCELLANEOUS. 
919. Evered and Co., Limited, J. Wale, and 


Cc. Holt, Birmingham. Barrel-Bolts. [8 Figs.) De- 
cember 1, 1905.—This invention relates to larrel-bolts for 
doors. In manufacturing a barrel bolt according to this inven- 


tion, the eliding-bolt a is made in one piece with the handle a’, 
and by a drawing-through process from strip metal a tube 0 is 
produced, having in one piece turned-out flanges in one and the 
same plane, as is usual. The said combined tube and side flanges 
is divided into pieces or short lengths, the cut-off pieces having 
the length of the bolt to be made. Near one end of the barrel is 
made the usual }{-shaped slot for the handle of the bolt to work 
in. To permit of the introduction of the bolt a into the barrel 


























the short tubular end L! of the barrel is slotted and opened out so 
as to form a or way in line with the short longitudinal 
slot of the H-shaped slot. After the introduction of the bolt « 
into the barrel } the slit and opened end is closed, and the meeting 
edges of the slit are joined by soldering. To ensure the steady 
motion of the bolt in the barrel a shallow neck a3 is made, and 
into the said neck is introduced a convex-plate spring ¢ of 4 
length somewhat less than the said neck. As the bolt is forced 
into the barrel the said spring is slightly flattened and elongated 
in the neck, and by bearing on the interior of the barrel preserves 
the bolt from free or shaky motion in the barrel. (Accepted June 
20, 1906.) 
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THE DRAWING OF FORCE-DIAGRAMS 
FOR FRAMED STRUCTURES. 

By ArcuipaLp Suarp, B.Sc., A.M. Inst. C.E. 

In the following article no new principle is 
brought forward. Attention is called to a well- 
known geometrical relation between a frame- 
diagram and the corresponding force-diagram, of 
yreat utility in the actual drawing of the force- 
diagram, but which has been strangely neglected by 
writers of text-books. 

The author has used this method for the last eight 
years in coaching candidates for the A.M. Inst. 
C.E. examinations. By this method a beginner is 
enabled to draw the force-diagram for any frame 
structure with certainty, and in far less time than 
if the usual text-book methods are followed. If 
the method has not originated with the author, he 
is most probably indebted for it, directly or in- 











subdivided into spaces. To a line on the frame- 

iagram separating two spaces, 1 and 2, corre- 
sponds a parallel line on the force-diagram, the 
ends of which are marked 1 and 2. Thus to each 
8 on the frame-diagram corresponds a point on 
the force-diagram. At each joint of the frame a 
number of lines meet, and the spaces separated by 
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directly, to Professor O. Henrici, F.R.S., while 
on the staff of the Central Technical College some 
years ago. Given a framed structure, with the 
loads applied at the various joints, the reactions at 
the two supports are determined by the usual 
methods, which need not be discussed here. The 
loads and reactions from the system of external 
forces acting on the structure, and being in 
equilibrium, are represented in the force-diagram 
by a polygon, the sides of which are parallel to the 
respective lines of action of.the forces, as drawn on 
the frame-diagram. 

With the usual notation a reference letter is used 
for each space on the frame-diagram. The lines of 
action of the loads and reactions in the frame- 
diagram are drawn outside the frame. Thus, if 
vertical loads are applied on the top boom, the lines 
are drawn upwards ; if on the bottom boom, down- 
wards. Thus the whole of the frame-diagram is 























these lines have their corners at the joint. The 
forces along these lines being in equilibrium, are 
represented in the force-diagram by the sides of a 
closed polygon. Thus to each joint on the frame- 
diagram (a point where straight lines meet) cor- 
responds a space on the force-diagram (enclosed by 
straight lines parallel to the corresponding lines on 
the frame-diagram). 

In drawing the polygon of external forces, they 
should be taken in order going round the frame, 
making no distinction between loads and reactions. 
Compare Figs. 1 and 2. The corners of the force- 
polygon should be numbered at once to correspond 
with the spaces outside the frame, in the frame- 
diagram, and arrow-heads marked on each to show 
the direction of the force. 

So far the procedure is the one every student is 
familiar with. The text-book next directe the 
student to select a joint in the frame at which only 








two forces are as yet undetermined in magnitude, 
draw the force-polygon for that joint, then proceed 
to an adjacent joint ; and so on for every joint in 
the frame. But this detailed study of every joint 
in the frame takes up a tremendous amount of time, 
even for the expert. With a beginner, confusién 
arises as to the order in which the joints should be 
taken ; and a great number of diagrams have to be 
actually drawn by him before he is certain of drawing 
correctly the force-diagram for a new type of frame. 

The following procedure is based merely on the 
geometrical relations between the frame - diagram 
and force-diagram above discussed. Each corner 
of the external force-polygon being numbered, as 
above described, forms one end of the line on the 
force-diagram corresponding to one of the outside 
members of the frame. Therefore the lines on the 
force-diagram allel to the outside members of 
the frame can bb Giaets at once. They should be 
drawn faintly in pencil, indefinitely long, and the 
number of the space insidé the frame to which each 
line corresponds marked faintly. Fig. 2 represents 
the force-diagram at this stage. The loads on the 
structure are chosen non-symmetrical, and not all 
vertical. 

It will be noticed that in Fig. 2 the lines 1-13 
and 12-13 intersect, thus determining the point 13 
on the force-diagram. Similarly, the lines 7-28 
and 8-28 determine the point 28 ; in this case co- 
incident with the point 8, showing that the force 
along the member 8-28 is zero. 

Starting from the point 13, lines are drawn in 
succession parallel to the inside members of the 
frame ; thus the line 13-14 determines, by its in- 
tersection with 2-14, the point 14, and so on; the 
finished force-diagram being shown in Fig. 3. 

The following is a réswmé of the procedure to be 
adopted for drawing a force-diagram :— 

1. Draw the frame-diagram to scale, showing lines 
of loads and reactions at support running outside 
the frame. These lines, together with the lines of 
the various members of the frame, divide up the 
frame-diagram into a number of spaces, each of 
which is lettered or numbered. 

2. Draw to scale the force-polygon of loads and 
reactions. The reactions may have to be calculated 
or determined graphically by the link-polygon 
method. When the loads and reactions are 
vertical, the force-polygon reduces to a straight 
line. In this force-polygon the force between two 
spaces 1 and 2 is indicated by a straight line whose 
ends are marked 1 and 2. 

3. From the points on the force-polygon, draw 
faint lines indefinitely long, parallel to the outside 
members of the frame, and mark on them faintly 
the letters or numbers of the spaces to which they 
correspond. The intersection of two pairs of these 
lines will determine two more points on the force- 
diagram. 

4. Starting from one of the points determined in 
3, the remaining points on the force-diagram are 
determined in succession by drawing lines parallel 
to the inside members of the frame. 

5. Rub out the superfluous parts of the lines 
drawn as in 3, and draw firmly the portions retained, 
or ink-in the force-diagram. 








THE BRITISH ASSOCIATION. 
(Continued from page 248.) 
THE MATHEMATICAL AND PHYSICAL SECTION. 


In our last issue we concluded our report of the 
proceedings in Section G, and we now resume our 
account of the papers submitted to the Mathema- 
tical and Physical Section. 


Tue Rate or Decay OF THE PHOSPHORESCENCE 
or Batmatn’s Pant. 


On behalf of the Rev. B. J. Whiteside, 8.J., 
Professor Trouton, F.R.S., of University College, 
London, in which the investigation has been con- 
ducted, read a paperon ‘‘ The Rate of Decay of the 
Phosphorescence of Balmain’s Paint.” This paper 
followed the discussion on radiation from gas- 
mantles on Tuesday, August 9. As the intensity of 
the light was very small, Professor Trouton stated, 
and fell off very rapidly, the experiments lasting 
about three minutes each, special arrangements were 
required. A huge box had been constructed, within 
which the painted screen was illuminated by an are- 
lamp; the measurements were made with the aid of 
a photometric carriage working by means of a pulley 
and cord and electrical contacts in such a way that 
its position was automatically recorded on a chrono- 
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graph. Becquerel’s formula for the rate of decay 
had not been confirmed by Mr. Whiteside, whose 
curve was a hyperbola; while the experiments, of 
1904, of E. L. Nichols and E. Merritt on the fluores- 
cence of calcium sulphide agreed with those of 
Becquerel. The interesting point was that the rate 
of dissipation of the strain in elastic materials, 
and the recovery of the residual charge of Leyden 
jars, now also being studied in University Cullege, 
gave similar hyperbolic curves ; this very important 
analogy will appeal to engineers. In reply to Dr. 
8. P. Thompson, who inquired whether the tint of 
the light changed as it faded away, and whether 
the short waves did not die first, Professor Trouton 
replied he could not say ; but the duration of expo- 
sure did not appear to affect the tint. 


CueuicaL aNp Execrricat Cuances Inpucep BY 
Utrra-Vioxtet Licut. 

A joint paper by Sir William Ramsay and Dr. 
J. F. Spencer on *t Chemical and Electrical Changes 
Induced by Ultra-Violet Light” concerned experi- 
ments which, Dr. Spencer stated, were generally 
connected with Le Bon’s name, who had, however, 
been anticipated by Elster and Geitel,, Wiedemann 
and Ebert, and others. In their experiments the 
authors placed an electroscope of aluminium foil 
within an aluminium box, and held the plate of the 
metal or metalloid to be tested at an angle of 
45 deg. near the condenser cap of the electroscope, 
which projected from the top of the box, so that 
the ultra-violet rays reflected from the plate fell on 
the cap of the electroscope. Thirty-five metals and, 
further, some compounds had been examined. When 
the source of light was an arc between iron elec- 
trodes, the electroscope was discharged ; but only 
when charged positively, not when charged nega- 
tively, to about 800 volts. The discharge was 
observed even when the plate of the electroscope 
was surrounded with leaf of gold or silver ; alumi- 
nium leaf almost stopped the discharge, however. 
The iron are proving unsteady, a» Cooper Hewitt 
mercury lamp, innde of uviol glass, was substi- 
tuted for it. This illumination was insufticient 
to penetrate through any metallic leaf interposed, 
but falling directly on the electroscope plate, dis- 
charged the electroscope, again only when charged 
positively. It was ascertained that the more posi- 
tive the metal illuminated in the voltaic series, 
the quicker the discharge ; but the metals of the 
iron group, Fe, Co, Ni, Ma, W, which easily 
assuine a prssive state, would nos fit into their 
positions at all. Palladium metal, charged with 
oxygen or hydrogen, which it absorbs, behaved 
like those gases; zinc amalgam produced a very 
rapid discharge. When the metal illuminated 
itself formed part of the electroscope, the dis- 
charge was much more rapid, again in the order of 
the voltaic series; but now the electroscope had 
to be charged negatively to 800 volts (not posi- 
tively). Plates of sulphides, obtvined by dipping the 
metal in ammonium sulphide, were then tried, also 
iodides ; they produced slow discharges, and their 
order was certainly not that of the voltaic series. 

In all cases fresh metallic surfaces, several times 
cleaned with emery-paper and polished, gave the 
best effects, and very peculiar fatigue effects 
were observed. The discharge curves consisted of 
sloping portions, corresponding to seconds of dis- 
charge, and horizontal portions or breaks, repre- 
senting hours during which there was no discharge. 
Dyad metals (with two valencies), like magnesium 
and zinc, gave two such breaks ; tetravalent metals 
(tin), four; aluminium, five. Further, when the 
same process was gone through after an elapse of 
days with the freshly-cleaned metal, the same kind 
of curve would result, but the breaks would become 
shorter each time. Magnesium, for instance, had 
given six curves. Experimenting on sulphides 
and sulphates, Knoblauch had suggested oxidation 
effects in explanation of this fatigue. Dr. Spencer 
did not believe in surface oxidation, except in 
the case of his unifluid cells, which consist of two 
vessels, both of uviol glass, and containing water, 
eg, into which identical plates of some metal are 
dipped ; the one vessel was illuminated, the other 
kept in the dark. The illuminated copper would 
turn green, the gold orange, and a difference of 
potential wasset up. Such photo-electric cells are, 
of course, well known, and we would refer our 
readers to Meyer Wildermann’s latest researches 
on these problems. Dr. Spencer’s explanation was 


that illuminated bodies discharged corpuscles, which 
consisted of negative electrons and of matter ; only 
the former could pass through other matter. 








Sir W. Ramsay went more fully into the theory 
which, if we understood correctly, is an electron 
theory in a somewhat new garb. In his opinion the 
electrons and the elements formed a kind of com- 
pound. If we electrified glass by rubbing it, we 
rubbed the electrons off ; experimenting with seal- 
ing-wax, we rubbed the electrons on. Sudium metal 
and a minus electron made up the sodium ion, 
chlorine and a plus electron gave the chlorineion. A 
metal losing an electron did not necessarily become 
positively charged. But he confessed that he had 
formed these ideas before he knew that Mr. Soddy 
was going to announce that the a particles of 
radium C were not initially charged. The paper 
was briefly discussed by Dr. Rubens, who referred 
to Lenard’s work, which did not appear to agree 
quite with the authors’, and to ozone formation ; by 
Mr. C. E. 8. Phillips, who mentioned the action of 
ultra-violet light on strongly magnetic iron poles ; 
by Dr. O. W. Richardson, who touched on Smolu- 
chowski’s work, now carried on at Cambridge, on 
the rate of decay of sodium in a vacuum ; and by 
Dr. S. P. Thompson, who had found that lead 
peroxide discharged both positive and negative elec- 
tricity when illuminated. A chemical explanation 
was favoured by several of the speakers, but Dr. 
Spencer would not accept it. Without the fullest 
knowledge of the experimental details, it would not 
be safe to express any opinion. 


RestaRcHes ON NEARLY Pure Ozone Gas. 


Dr. Erich Ladenburg, of the Technical High 
School, Charlottenburg, described his researches on 
ozone, which he prepares by the method of Gold- 
stein, by exposing pure oxygen gas, obtained from 
potassium chlorate or permanganate, by electrolysis 
of boiled caustic potash, &c., in a vacuum tube 
(that is, under a pressure of only a few centimetres) 
vf uviol or other glass to the silent discharge, the 
apparatus being cooled in liquid air. The liquid 
ozone condensed on the wall of the tube, and had, 
in a layer of 30 centimetres thickness, an indigo- 
blue colour. When the liquid ozone was evapo- 
rated—a very dangerous operation—and the ab- 
sorption spectrum of the ozone was studied 
between 0.22 » and 12.2 yp, five new absorption 
bands were noticed, only for half an hour, when 
about three - quarters of the ozone had evapo- 
rated, while the other bands were constant. As 
the gas pressure increased at the same time, 
these bands seemed to be due to a new body, 
possibly an QO, (ozone is O,); the density of the 
100 per cent. ozone was 1.661, and the density of the 
unknown gas 1.78 or 1.83. The presence of some 
nitrogen compound had at first been suspected, but 
nitrogen was never found finally. Dr. Ladenburg 
and Dr. Erich Lehmann have constructed a new 
Bourdon gauge for this investigation, because ozone 
attacks most metals. A flat glass tube is drawn out 
to a point and bent to an arc; a glass rod sealed 
to the tube serves as amark. When the air is with- 
drawn from the tube (which is sealed to the appa- 
ratus) the arc bends inward, and measurements are 
made with the aid of a micrometer or alittle mirror 
attached to the arc. This neat little gauge was 
shown. 

In the discussion Dr. Rubens commented upon 
the extreme difficulty of the researches, during 
which Dr. Ladenburg had had thirty-two explo- 
sions. Professor Soddy inquired about the density 
determinations. Mr. Duffield mentioned that Pro- 
fessor Schuster, working at Manchester on the 
spectrum of pure oxygen, had once observed a 
peculiar spectrum—similar to Ladenburg’s appa- 
rently—-from one of the distillates of liquid air. 
Principal Griffiths was much interested in the 
ingenious pressure-gauge. 


PHorocraPHs oF THin Liquip Fiims. 


Mr. Herbert Stansfield, B.Sc., Research Fellow 
of the University of Manchester, who is continuing 
the beautiful work of Reinold and Riicker on soap 
films, showed, also in the last afternoon sitting, 
a number of photographs taken with a special 
camera and marking the thinning process of plane 
vertical films, produced with the aid of a small 
frame of thin glass rods. As long as colours were 
perceptible in the film, Mr. Stansfield explained, 
the thinning took place continuously ; when the 
film thickness was reduced to 100pyp(lypp= 
10-* millimetre), the conditions changed, and 
the thinning occurred in a series of abrupt 
steps. Films formed from solutions of sodium 
oleate in water passed ge: three distinct grey 
stages before becoming black, and the successive 


changes in thickness became more marked. The 
last stage was the change from the thick black to 
the thin black, the thicknesses of the two films 
being, according to Johonnott, 12 and 6 uu respec- 
tively. The change had already been noticed by 
Newton, and was more striking with sodium oleate 
than with potassium oleate, as some of the material 
removed from the film in the thinning was left 
distributed as small specks in the thinner black. 
The very curious effects of the distribution of the 
material in soap films were further elucidated Ly 
other photographs. . Changes in temperature 
affected the film thickness less than the hygro- 
metric condition of the special film box used; a 
thick film became thin by losing water, and 
thickened again in a damp atmosphere, whether 
cold or warm. 


ELectricaL STANDARDS COMMITTEE. 


The report of the Committee on Electrical Stan- 
dards, of which Lord Rayleigh is chairman, and 
Dr. Glazebrook secretary, was read by Dr. Harker. 
It refers to the Conference held in the Reichsan- 
stalt last October.* The Committee had unani- 
mously resolved that of the three fundamental 
units, the ohm, volt, and ampere, the units cf 
resistance and of current should be defined in- 
dependently, and this was also the decision of 
the Conference, which further resolved that an 
official conference should be held this year to bring 
the laws of the different countries in relation tu 
electrical units in agreement. The Charlottenburg 
Conference also expressed the opinion that the in 
formation before it did not enable the Conference 
to propose any alteration in the formerly accepted 
value for the ampere, nor to lay down exact direc 
tions in respect to the silver voltameter and tho 
standard cell; the Weston cell was, however, 
adopted as the standard cell. The Board of Trade 
and a Departmental Committee, of which Dr. Glaze- 
brook was a member, had taken steps to have the 
official Conference meet this year in London. The 
report further mentions the work done by Messis. 
Ayrton, Mather, and F. E. Smith with the absolute 
ampere balance of the National Physical Labora 
tory, and the satisfactory researches carried out 
there on the silver voltameter. t 


A Guass or Low Resistivity. 


Only one other electrical paper was read this 
year —a communication by Mr. Charles E. S. 
Phillips on ‘* AGlass of Low Resistivity,” which, 
aided by Messrs. James Powell and Son, of London, 
Mr. Phillips has obtained by fusing 32 parts of 
soda silicate with 8 parts of calcined borax, and 
adding further 1.8 parts of Powell’s flint-glass, to 
produce greater stability. The glass, Mr. Phillips 
said, could be cast in plates, but was not other- 
wise very workable, on account of its low fusion 
point, though it could readily be drawn into 
rods and fibres and took a fine polish. It was 
suitable for making windows of electrostatical 
instruments, which were easliy disturbed by the 
slightest friction when the glass was a good di- 
electric. The density of the glass was 2.49; it was 
somewhat harder than commercial soda glass, trans- 
parent to X-rays, opaque to ultra-violet rays, did 
not fluoresce under cathode radiation, and had a 
specific resistance of 10° ohms at 20 deg. Cent, 
thus conducting about 500 times better than ordi- 
nary glass; the temperature coefficient of resist- 
ance was high, but the powdered glass adhered 
well to copper on to which it was fused. Mr. 
Rosenhain mentioned in the discussion that glazes 
of low electrical resistance could easily be prepared. 


Puotocrarnic Recorps or StRinG VIBRATIONS. 


Professor E. H. Barton, D.Sc., and Mr. J. 
Penzer, of Nottingham, showed ‘‘ Photographic 
Records of String Vibrations and Responsive 
Motions in the Air.” The vibrations of a musical 
string, Dr. Barton pointed out, were known from 
the researches of Helmholtz and others. But the 
greater part of the sound came from sympatheti- 
cally vibrating parts of the instrument, the bridge, 
sound-box, &c., and the present paper dealt with 
the motion of the air in and out of the central hole 
in the sound-box. This hole had been covered with 
a thin animal membrane, whose vibrations were 
photographically recorded by the intermediation of 
an aluminium stalk and a plane mirror, mounted 
horizontally on the vertical face of the box. The 
string vibrations appeared as a black line crossing 


* See ENGINEERING, vol. Ixxxi., page 387. 
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the real image of a slit focussed first upon the string 
and then upon the sensitive plate. Two photo- 
graphic records were simultaneously obtained, 
marking the relation of amplitude and phase at the 
moment of exposure. The motion of the diagram 
was magnified 4200 times on the negatives, the 
motion of the string three times. 

All the communications so far noticed were 
brought before the plenary neetings of Section A 
or before the General Physics Department. Most 
of the papers to which we now turn were read in 
the department for Astronomy and Cosmical Physics. 


REPORT OF THE SEISMOLOGICAL COMMITTEE. 


Professor John Milne, F.R.S., the secretary of 
the Committee on Seismological Investigations, 
gave a brief extract from his eleventh annual 
report. The registers issued during the past year, 
he stated, referred to Shide, Kew, Bidston, Edin- 
burgh, Paisley ; Toronto, Victoria (B.C.); San Fer- 
nando (Spain) ; Ponta Delgada (Azores); Cape of 
tood Hope; Alipore, Kodaikanal, Bombay, Batavia, 
Perth, Trinidad, Christchurch, Cairo, Irkutsk, 
Beirut ; Baltimore, Cheltenham (Maryland); Vieques 
(Porto Rico), and Honolulu; reports from six 
other stations (Australia, Japan, New Zealand, and 
United States) had not yet been received. New 
Milne pendulums had been installed at Hazlemere, 
in the University of Malta, and in the National 
Observatory at Paris. The situations of the 
stations at Achalaki, Batoum, Borshom, Schemacha, 
Derbent, and Tiflis were described in the report. 

The origins of the large earthquakes of 1905 (159 
entries at Shide) were almost all confined to a 
circle passing from Central America through the 
Azores, the Alpine, Balkan, and Himalayan ranges, 
into the East Indian Archipelago. Whether the 
Calabrian earthquake of September 8 was in any 
way connected with the relief of volcanic stress 
which commenced with the Vesuvius eruptions of 
May, 1905, and culminated in April, 1906, was a 
matter of conjecture. The fifty-seven large earth- 
quakes of last year were just the average number. 
As regards time and space, seisinic frequency was 
greatest on the west side of the Pacific in summer, 
and on the eastern side in winter ; seasonal alter- 
nations in the ocean currents, the measured oscilla- 
lations of sea-level, and changes in the direction of 
barometiic gradients were probably interrelated to 
these phenomena. The period over which after- 
shocks extended seemed to be proportional to the 
intensity of the parent shock. Valleys opened out 
at night time and closed on bright days, probably 
owing to the general warping of the district under 
solar radiation and to a diminution of the under- 
ground drainage. When the sides of a valley covered 
with vegetation lost water by evaporation, the load 
on the sides decreased, while at night-time the load 
on the bottom was increased ; at night tho valley 
sagged downward, and when the streams were in 
flood the sides of the bounding valley approached 
each other in a marked way. With the aid of 
astronomical levels, Mr. Morgan Hobbs had ob- 
served such a movement amounting to 18 seconds of 
arc, while the average variation between two of the 
three successive readings taken in the course of a 
day ranged up to 3 seconds. Commenting on the 
changes in latitude and the movements of our 
polar axis (Albrecht’s figure), Mr. Milne remarked 
that he would not say that earthquakes caused the 
polar movements, or vice versd ; an analysis had been 
made by studying periods where the change in the 
direction of the pole deflection was rapid. In an 
appendix to the report, Mr. R. D. Oldham dealt 
with the determination of the time of origin of 
earthquakes (which, it will be remembered, is 
deduced from the duration of the preliminary 
tremor P,), and particularly with Imamura’s recent 
memoir on this subject. Modifying Imamura’s 
method, Mr. Oldham has compiled a table showing 
the intervals taken by earthquakes to travel from 
their origin to distances up to 10 deg. (1111.1 kilo- 
metres). Another appendix by Mr. T. F. Claxton 
concerns ‘Diurnal Changes in Level at the Royal 
Alfred Observatory, Mauritius.” Professor Milne 
also read a paper on ‘Certain Earthquake Rela- 
tionships ” in the Geological Section (C).* 


Tue IrrecuLar Motions or THE Eartn’s Pots. 


_ A joint communication by Major E. H. Hills, R.E., 
C.M.G., and Professor J. Larmor, Secretary R.S., 
on ‘‘A Preliminary Graphical Analysis of the Causes 
of the Irregular Motions of the Earth’s Pole” was 


* See page 216 ante. 


read by Major Hills. A few lines of introduction 
may not be out of place. Euler, who died in St. 
Petersburg in 1783, first pointed out that if the 
axis of rotation of the earth—which he regarded as 
a perfectly rigid spheroid—did not coincide with 
the axis of figure, the former axis should revolve 
about the latter in a period of 305 days. That 
period was in vain looked for, first by Peters, at 
Pulkowa, near St. Petersburg, then by Nyrén; 
further, at Greenwich and elsewhere. The ques- 
tion was re-opened by Kiistner, of Berlin, in 1885, 
on the basis of his own observations ; and he pre- 
sented so conclusive a case that the International 
Geodetic Association took the matter up. At the 
same time as Kiistner, Seth C. Chandler, of Cam- 
bridge, Mass., directed attention to the variations 
in latitude. He was the first to establish a 428 
days’ period, in 1893. Chandler thought then that 
there were two superposed movements of the North 
Pole, a circle of 14 ft. radius and twelve months’ 
period, and an ellipse 25 ft. in length and 8 ft. in 
breadth, of fourteen months’ duration. When our 
Royal Astronomical Society conferred its gold 
medal upon Chandler in 1896 for this work and for 
his researches on variable stars, Simon Newcomb 
had recently shown that the elasticity of the earth 
would lengthen Euler’s period to about 428 days. 
The International Geodetic Association, whose di- 
rector is Helmert, and which has its seat at Potsdam, 
first arranged for systematic latitude observations 
at many stations for this purpose. Afterwards, 
five stations, all approximately in latitude 40 deg. 
north, were selected for this work—-viz., Mizusawa, 
in Japan ; Tschardfui, in Central Asia ; Carloforte, 
in the island of San Pietro, near Sardinia ; 











Gaithersburg, Maryland ; and Ukiah, California ; 
and the polar distances of twelve star groups are 
determined at these stations. Albrecht’s diagram, 
reproduced in Professor Milne’s report, is taken 
from the second volume, covering the years 1900 
to 1905, of the ‘‘ Resultate des Internationalen 
Breitendienstes,” edited by Th. Albrecht and B 
Wanach, and published in June, 1906. Chandler, 
who had for some time continued his investigation 
independent of the Geodetic Association, suggested, 
in 1903, that observations should also be made in 
the Southern Hemisphere, and it has now been 
possible to add Bayswater, in Western Australia, 
and Oncativo, in the Argentine Republic, to the 
selected stations, 

Regretting the absence of Professor Larmor, 
Major Hills very briefly stated that the 305 days’ 
period had not been found, and that Simon New- 
comb’s estimate of 428 days was more likely to be 
correct. Superimposed upon these regular pre- 
cessional motions were irregular motions which 
were probably caused by a transfer of surface 
material. Newcomb had tried to account for 
these irregularities by seasonal changes, and he 
had obtained some occasional coincidences. The 
authors had attempted to calculate the forces 
required to effect the observed motions of the pole. 
Simple volcanic elevation would have too small an 
effect. A surface depression of 1 ft. extending over 
an area, 15 miles square, in latitude 45 deg., where 
the inertia effect would be most prominent, would 
not displace the pole by more than 10-™ second 
of arc. 

The transfer of ice from the Arctic regions to 
middle latitudes would, however, have an appre- 
ciable effect. An ice-field, 500 miles square, 20 ft. 
in thickness, travelling south would shift the pole 
by a third of a second. Now Albrecht’s diagram 
gave the combined regular and irregular motions. 
Confining themselves to the recent years since 
1900, for which we had, thanks to international 
co operation, more reliable data than for previous 
years, the authors had plotted out the regular 428 
days’ period, and thus etahagh a diagram marking 
the irregular forces twisting the earth’s axis during 
these years. The final diagram, indicating the 
meridians along which the transfer of material 
might have taken place, was a very irregular figure 
with several loops. It was almost all lying on the 
Pacific Ocean side of the pole. That could hardly 
continue so for ever ; for otherwise we should have 
a permanent twist of the earth’s axis. There was 
no evidence of any yearly period of the irregular 
motions, nor any indication of seasonal influences. 

In opening the discussion on this most interest- 
ing subject, Sir George Darwin inquired whether it 
would not be possible to state the actual masses 
transferred in a given time. The solution out- 
lined by Major Hills did not appear to be kine- 
matical, as we did not know where the matter came 





from. He also referred to latitudinal displace- 
ments—which, Major Hills interposed, would not 
affect the pole much—and concluded by stating 
that he would communicate with Helmert, who 
had studied the subject more closely than anybody 
else. Professor H. it. Turner, of Oxford, inquired 
how Major Hills had fixed his origin, the actual 
pole of rotation. Professor Milne remarked that 
seismologists dealt with millions of cubic miles, not 
with areas of 15 miles square. In Assam millions 
of cubic miles of earth had been shifted, and 
that might happen fifty times in the course of a 
year. Would there not be an accumulative effect ? 
Mr. Oldham said that he had rapidly made a rough 
estimate of the masses moved in the Assam earth- 
quake. Even if Mr. Milne’s figures were too 
high, we certainly had masses 10,000 times as 
large as Major Hills had allowed for, and eleva- 
tions by earthquakes would be accompanied by 
transfer of masses from unknown parts. Professor 
Schuster dwelt upon the extreme difficulty of the 
observations. The extreme deflection of the pole did 
not exceed 30 ft. The motions had, on the whole, 
been in fairly regular spirals, though rather larger 
in the last years than before. Eliminating from the 
wobble the regular component, the authors had come 
to an irregular shifting of 3 ft. or 4 ft., on which 
Major Hills based his conclusions, which apparently 
had given him a diagram extending down into 
Greenland. Major Hills replied that he had not 
put any scale on the diagram, which might possibly 
be misunderstood, as Professor Schuster had hinted. 
They had actually calculated the amounts of material 
transferred, and a shifting of the origin would only 
shift the meridian of their final diagram. He 
granted that his earthquake was very small; but 
if we multiplied 10- by 10,000, the effect would 
still be inappreciable ; and he did not know of any 
earthquake that was supposed to have sent material 
a great distance off. The memoir, to be published 
by the Royal Astronomical] Society, would show 
the limiting errors of the obs2rvational data. 


Errect oF VIBRATION ON ZENITH DISTANCE 
OBSERVATIONS AND THE GREENWICH OBSERVATORY. 


Professor H. H. Turner, of Oxford, followed with 
a ‘**Note on a Possible Effect of Vibration on 
Zenith Distance Observations with special Reference 
to the Tremors which threaten the Royal Observa- 
tory at Greenwich.” The quantities which we were 
trying to measure in determining the motions of 
the pole seemed to be susceptible of measurement, 
he stated, referring to Professor Schuster’s re- 
marks, and the 5-ft. oscillations appeared to be 
well established. The oscillations to which the 
new electricity generating station exposed the mer- 
cury bath at Greenwich, used for zenith obs«rva- 
vations, were equivalent to an oscillation in latitude 
of the Observatory by 100 yards. A very competent 
Commission of scientific men was now investigating 
this problem, and he would direct attention toa 
oint which he had not himself thought of at first. 
When the Ulster railway was laid within 700 yards 
of the Armagh Observatory, Dr. Robinson had 
classified the disturbances under four headings :— 
1. Shaking of the mercury; 2. Disturbance of the 
adjustment of the instruments; 3. Disturbances 
of the images of -the stars and sun ; 4. The point 
which Professor Turner wished to dwell upon. 
Dr. Robinson had noticed that when a star had 
been bisected, and a train passed, before the 
micrometer was read, an error of 4 seconds of 
arc, equivalent toa shifting in latitude of 400 ft., 
might arise, because the instrument was dis- 
placed. The effect, Professor Turner stated, would 
not be as bad at Greenwich, because there slow- 
motion screws were not used for clamping the in- 
struments. But a setting of the instruments had 
been noticed, and the divergence between the re- 
flected image observation and the direct observa- 
tion—the (R — D) phenomenon—increased as we 
moved from zenith down to the horizon. The 
error was not due to a flexure of the telescope ; 
that had been investigated at Greenwich in 1894. 
It had been ascertained then, however, that an 
instrument turned from one position into anothei 
would not at once take up its final position, 
because it yielded to stresses and friction, and 
the rate of relief from those strains was affected 
by tremors; that was Professor Turner’s point. 
The quantities involved were so small that the 
amount of error would not be known for years. 
Sir Arthur Riicker expressed the hope that we 
should not have a repetition of the case of the 





Magnetic Observatory, which, after a severe fight 
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with the tramways, received the sum of 10,0001. to 
move ; if any one had to move this time, he trusted 
it would not be the Observatory. The Astronomer 
Royal for Scotland remarked that they were at 
Edinburgh in a happier position, as they were only 
troubled by the tremors of their own lathe ; the 
cause of the (R—D) phenomenon was probably the 
yielding of the screw. Mr. A. R. Hinks asked if 
the tremor might not possibly be an advantage, 
like the shaking which registering barometers re- 
ceived by the clock. Professor Turner thought that 
might be so if we got into setiled conditions. The 
drawback was that we did not now know the 
amount of change, and our observations became 
discontinuous. Special laboratory experiments 
would have to be made, and the conditions changed 
back to normal for days or weeks. The Commis- 
sion would no doubt effect the best compromise. 


Srectroscopic Osservations or Sovar Ecvipses. 
The Astronomer Royal for Scotland, Professor 
F, W. Dyson, contributed a short communication 
on ‘Spectroscopic Observations of Solar Eclipses.” 
When an eclipse became total, he said, the crescent 
gave a bright-line spectrum, the chromospheric 
spectrum, in succession to the absorption spectrum. 
The author had compared the 1500 bright lines of 
the beautiful spectra he had obtained during the 
eclipse of 1905 with other spectra by various 
methods, ani identified about 600. He had 
first used Rowland’s solar spectrum for the 
comparison, and had found agreement and disa- 
greement. Hasselberg’s are spectrum had not 
shown any relationship; but the spark spectra of 
Exner and Haschek contained many bright metallic 
lines of the chromospheric spectrum ; and adding 
to these the enhanced lines, most of his lines 
could be accounted for. The hydrogen series 
was very prominent ; the helium lines were more 
developed in the upper part of the prominences than 
in the lower chromosphere. Of argon, krypton, 
and neon he had not found any evidence; the 
carbon lines were not strong ; sodium showed espe- 
cially the D and the ultra-violet lines ; magnesium 
and aluminium appeared exceptional, the arc lines, 
but nu >t the enhanced lines, having been found ; 
calcium, barium, and strontium were well marked ; 
silicon, doub:ful ; scandium, titanium, yttrium, and 
tantalum, strong; vanadium and also zinc, lead, 
wud zirconium wero identified by their spark-lines ; 
the metals of the iron group had also been found. 

Dr. W. Lockyer congratulated Professor Dyson 
on the magnificent photographs he had secured, 
and added that the Astronomer Royal for Scotland 
had not mentioned his (Dyson’s) corona spectrum, 
which showed many new lines in the ultra-violet 
and other parts. 

Professor Schuster drew attention to a common 
and persistent misunderstanding. In the solar 
spectrum we saw dark lines of different intensities, 
and it was considered strange that the bright lines 
of the moment of eclipse did not show the same 
comparative intensities. But we had to remember 
that the vapour layers had not all the same 
temperature; the brightest lines probably came 
from the hottest vapours, the darkest from the 
coldest. Professor Callendar also emphasised the 
vital importance of the interpretation of the spec- 
trum lines. 


Disturspep AREAS OF THE SoLAR SurRFACE AND 
THE CoRONA. 


The Rev. A. L. Cortie, S.J., of Stonyhurst, com- 
municated a paper on ‘‘The Connection between 
Disturbed Areas of the Solar Surface and the Solar 
Corona.” The general counection, he remarked, 
between the state of disturbance of the sun’s surface 
and a particular type of corona was well established. 
The similarity of the photographs of the coronze 
of 1870, 1881, 1893, and 1905 was very marked. 
Those had been years of maximum solar activity, 
with great outbursts of spets and of prominences. 
Whether the streamers characteristic of the 
type of corona were more intimately connected 
with the spots, or with the prominences, was an 
open question ; the Stonyhurst photographs of the 
corona of the total eclipse of August 30, 1905, 
seemed to indicate rather a closer connection with 
the prominences. The complicated structure of the 
arches with vortex rings in the lower corona was 
also attached to the prominences. The sun-spot 
zones were marked by some straight bright rays in 
the south-west quadrant, and by a set of beautiful 
plumes in the south-east quadrant. It had been 
shown in the discussion of the results of the eclipse 





observations, presented to the Royal Irish Academy, 
that the area on the sun towards which those 
plumes seemed to converge was situated in the 
south-east quadrant at the mean latitude —21 deg. S. 
The latitude of the largest of the four sun-spots 
visible on the eclipse day was — 20 deg. S., and 
the spot area was removed some 41 deg. from the 
east limb of the sun. On the invisible side of the 
sun, removed about 51 deg. from the limb in 
latitude - 16 deg. S., sufficiently near the conver- 
gence point of the plumes, was placed the area which 
had been the seat of the great February spot of 1905 
—the greatest seen for thirty years. 

If now the plumes converged behind the visible 
disc, it was possible that they were connected with 
the area of distribution of the February spot; if 
they converged to an area on the visible hemisphere, 
it would be the position occupied by the largest spot 
on the eclipse day, and formerly occupied by a spot 
visible to the naked eye in July. Since presenting 
that memoir to the Irish Academy, the life histories 
of the spots and faculze occupying those two regions 
had carefully been studied from the Stonyhurst 
drawings. ‘The region of the great February spot 
had been disturbed from January 5 to July 14, in 
longitude 330 and latitude — 16 deg. ; after the 
latter date it had remained quiescent. But the 
region of the July spot and the spot of the eclipse 
day had been disturbed from May 11 to August 30, 
covering the eclipse period. The connection, if 
any, was between the corona plumes and this latter 
disturbed area. The connection appeared possible 
from a study of a similar occurrence in 1893, 
based upon the Greenwich photographs and on 
Schaeberle’s description (from the Lick Observa- 
tory) of the structure of the lower corona in the 
reports on the total solar eclipse of April 16, 1903. 

As Father Cortie’s most suggestive communica- 
tion came before one of the three or four depart- 
ments dealing with astronomical problems on 
Tuesday morning, August 7, the paper did not 
receive avy adequate discussion. Dr. W. Lockyer 
questioned whether Father Cortie had made out 
his case. But Father Cortie explained that his 
arguments applied, not to the streamers, as Dr. 
Lockyer seemed to assume, but to the plumes, 
which, apparently going out in all directions, could, 
like meteorites, be traced back to a radiant. 


Tue MeasurREMENT OF LuNAR RapiatTION. 


The Earl of Rosse read a paper on ‘The 
Measurement of Lunar Radiation,” a subject which 
he first investigated in 1869. Placing a thermo- 
pile in the focus of his 3-ft. reflector, he had then 
observed that the heat varied with the phases of 
the moon, declining when a new moon was ap- 
proaching ; this suggested that the observed heat 
was due to the sun, and that it was not the moon’s 
own heat. Dr. Ralph Copeland had taken up this 
work at Birr Castle in 1870, and Dr. Boeddicker 
again in 1884. During the total eclipses of the 
moon of 1884 and 1888, Dr. Boeddicker noticed 
that the heat did not return to its standard value, 
being 12 per cent. short for nearly two hours after 
the last contact with the penumbra ; and, further, 
that it decreased perceptibly for fifteen minutes 
before the first contact. That observation would 
indicate that the terrestrial atmosphere extended 
much further than was generally supposed. Lord 
Rosse continued that such measurements should be 
made in various latitudes and altitudes, especially 
also in the southern hemisphere. An optically 
perfect ‘arrangement was not required. At Birr 
Castle they had used the 3-ft. mirror of 27-ft. 
focus, in combination with two concave mirrors 
3} in, in diameter and 3 in. focal length, to collect 
the heat. A parabolic mirror would also do good 
service, with the front surface, not the back surface 
as in searchlights, silvered. Silvered glass they 
had found superior to metallic reflectors. Langley’s 
bolometer might also be used. Lord Rosse had 
resumed the experiments, in: which nobody else 
seemed to be engaged at present. 

In a short paper on ‘‘ Telescopic Observations of 
Meteorological Phenomena,” Miss C. O. Stevens, 
of Reading, referred, among other things, to the 
electricity generated by friction between contiguous 
layers of air. 


RAINFALL. 


A joint paper by Professors A. Schuster and 
H. H. Turner, ‘‘ Notes on Rainfall,” was read by 
the latter. Four years ago, Professor Turner 
pointed out, Professor Schuster had addressed the 
meteorological department of Section A on the 





desirability of a systematic examination of certain 
meteorological records, as more important in many 
branches than the piling up of newdata. Relations 
between sun-spots on the one hand, and rainfall and 
many other phenomena on the other, had often 
been suggested. Whether such relations really 
existed could be ascertained by Fourier’s analysis 
and periodograms. ‘The work, Professor Turne: 
continued, was spread out iuto something like a 
spectrum, aad they looked for curves connecting 
the periods and intensities of the vibrations as 
marked by lines of different intensities. If certain 
periodicities were found, the intermediate lines 
were examined to see whether other periodicities 
had remained hidden. If periodicities could not 
be traced, that was satisfactory to know. The work 
so far done on the rainfall statistics of Padua (175 
years of records), Greenwich, and Klagenfurt 
showed the high value of the method, and suggested 
also some modifications in the usual systems of 
tabulation ; monthly averages were hardly sufficient 
for analyses, as they would mask periods of short 
duration. In their inquiry they had started from 
periods of 21 months, and worked down to5 months 
and to 25 days. Professor Plummer, Miss Stevens, 
Mr. J. E. Ciark, and others took part in the dis- 
cussion. Professor Schuster, we may mention, 
has himself dealt with the sun-spots and found a 
main period of 33.375 years, with sub-periods of 
one-third, one-fourth, and one-seventh of this 
duration ; the main period seems to recur in the 
Leonid meteorites. 


Tue York RaiyraLt anv Sun-Spors. 

Mr. J. E. Clark presented a detailed analysis of 
the rainfall of York on the basis of records covering 
the years 1811 to 1824 and 1831 to 1900. The 
average annual rainfall was 24.57 in.; March re- 
ceived 1.55 in., October 2.54 in., but in the seventies 
September had been the rainiest month. There 
was an annual excess of .50 in. for the sun-spot 
maxima over the minima ; in this estimate he had 
assigned a period of three years to each maximum. 
The ‘seventies again differed from this average 
excess, which could be traced through all the months 
of the year, except August. 


Some BaRoMeETRIC AND RainFALL CHANGES oF 
AN OscrLLaTory Nature. 

A paper of this title, by Dr. W. J. S. Lockyer, 
was taken as read, under the pressure of time. 
Some years ago, Sir Norman Lockyer and Dr. 
Lockyer pointed out that there was a kind of baro- 
metric see-saw between India and South America ; 
that is to say, a high barometer in the one district 
was accompanied by a low barometer in the other. 
It was subsequently found that this antipodal see- 
saw, which seemed to have a period of about 3.8 
years, had a far wider extent, and Dr. Lockyer 
now showed that there was also a similar long 
period of barometric variation extending, so far as 
ascertained up to the present, over India, Australia, 
and South America The interesting points were 
that the Indian cycle had a length ot about eleven 
years, while the American and Australian cycles had 
a period of ninteen years, and that the South Ameri- 
can period lagged behind the Australian by six 
years. The amplitudes of the average changes in 
Australia were about twice as large as those in the 
other districts. 


Kires AND THE UprrerR ATMOSPHERE. 

The Committee for the ‘‘ Investigation of the 
Upper Atmosphere by Means of Kites,” of which 
Dr. W. N. Shaw is chairman, and Mr. W. H. 
Dines secretary, reported that ascents had been con- 
tinued at the Crinan Canal and at Oxshott (Surrey), 
and that Mr. G. C. Simpson—well known for his 
observations on atmospheric electricity in Finland 
and in other countries—had spent three weeks on 
the North Sea on the mission ship Alexandra, which 
was attached to the Red Cross Trawling Fleet, and 
had since arranged a kite station on the moors near 
Manchester. 

The report of the Committee on ‘‘ Magnetic 
Observations at Falmouth Observatory,” of which 
Sir W. H. Preece is chairman, and Dr. R. T. Glaze- 
brook secretary, stated that Dr. Chree had published 
a comparison of the results from the Falmouth 
magnetographs on quiet days in years of sun-spot 
maximum and minimum, and regretted that slow 
progress was made with the new observatory at 
Eskdale Muir. 

The report of the Committee on the ‘‘ Magnetic 
Survey of South Africa,” of which Sir David Gill is 








Ave. 31, 1906.] 


ENGINEERING. 281 








chairman, and Professor J. C. Beattie secretary, 
mentioned further observations at twenty-five 
stations—all except one occupied for the first time 

in the Trauaskei and in Bechuanaland. 


Tue Ben Nevis OpservatTory. 

The observations on Ben Nevis ceased in October, 
1994, and both the observatories on Ben Nevis and 
at Fort William have been closed since that date, 
rauch to the regret of many interested in meteoro- 
logy. The kite ascents, discontinued in 1905, from 
the Crinan Canal, among other researches, would 
have lost much of their interest, since comparative 
records of the atmosphere over the sea and the 
nei Scottish mainland were no longer available. 
Dr. Alexander Buchan is, however, proceeding 
with his analysis of the Ben Nevis records, and a 
formal report was presented. 

MatTHEMATICAL Papers. 

I'he Department for Pure Mathematics received 
several important communications, the titles of 
which we mention :—‘* A Test for the Convergence 
of Multiple Series,” by Mr. T. J. VA. Bromwich ; 
‘‘On the Residues of Hyper-Even Numbers,” by 
Lieut.-Colonel A. Cunningham; ‘‘ Expansions in 
Products of Oscillating Functions,”’ by Professor A. 
©, Dixon; ‘*The Different Kinds of Integrals of 
Partial Differential Equations,” by Professor A. R. 
Forsyth ; ‘‘ Notes on Finite Groups,” by Mr. H. 
Ililton ; ‘*‘ Note on the Semi-Convergent Series fur 
Jin.” by Professor A. Lodge; ‘‘On Two New 
Symmetric Functions,” by Major MacMahon ; 
“Many Valued Functions of Real Variables,” by 
Mr. A. R. Richardson. A paper by Professor W. 
H. H. Hudson on ‘* Anemoids” deals with the par- 
ticles of air in a storm whose centre moves in a 
straight line, such that the direction of the particle 
of air makes a constant angle with the join of the 
air particle to the centre of the storm. The in- 
vestigation concerns storm trajectories studied by 
Dr. Shaw and Mr. Lempfert. 

Professor O. Henrici, F.R.S., of the Central 
Institute, opened, in the plenary meeting of 
Friday morning, a discussion on the ‘‘ Notation 
and Use of Vectors,” to which Mr. C. 8. Jackson, 
Professor C. G. Knott, and Professor Larmor con- 
tributed. Quoting the saying of Gauss, that mathe- 
matics was a science for the eye, and remark 
ing that notations were half the work, Professor 
Henrici showed that we might distinguish three 
types of notation : those of Hamilton, Grassmann, 
and Lorentz. Admitting that everybody adhered 
to the notation he was accustomed to, he recom- 
mended his own bracketed notation, which is of 
the Lorentz type. Professor Knott would not 
listen to the use of vector quantities without 
quaternions and Hamiltonian notation. 


Provosep Re-MEASUREMENT OF GEODETIC ARCS 
IN THE Unitep Kinepom. 

While Section A was sitting in three depart- 
ments on Tuesday morning, Major E. H. Hills, 
R.E., C.M.G., opened a joint discussion of Sec- 
tions A and E (Geography) in the rooms of the 
latter, on the ‘* Proposed Re-Measurement of Geo- 
detic Arcs in the United Kingdom.” Colonel 
D. A. Johnston, R.E., C.B., occupied the chair. 
Major Hills did not wish to criticise the funda- 
mental triangulation of Great Britain and Ire- 
land, completed fifty years ago. It had been 
pioneer work, and had set a standard of precision 
never attained before. The Ordnance Survey 
maps were quite reliable, and their errors were 
important only for the purpose of geodetic dis- 
cussions, such as a determination of the figure of the 
earth. But for such purposes the British work could 
not now be co-ordinated to the modern Continental 
work, and this defect was all the more noticeable 
in that the necessary observations to connect the two 
series had actually been made at considerable ex- 
pense. To remedy this defect, which was a stand- 
ing reproach to British science, it was no means 
necessary, or desirable, to re-measure the whole 
original network of triangulation. It was only re- 
quired to connect geodetically the three extreme 
points of our islands—viz., Saxavord, the northern- 
ost point of the Shetlands; Valentia, on the west 
of Ireland ; and the stations on the coast of Kent, 
trigonometrically connected with France. This done, 
we should have completed, as far as was in our 
power, two very important lines of geodetic trian- 
gulation, the meridional arc through the longitude 
of Greenwich, and the longitudinal are along the 
parallel of 52 deg. north - latitude. Without 
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the north-east corner of France to Ain Sefra, in 
Algeria, and to Orsk, in Russia, amplitudes of 
18 deg. and 57 deg. The British work would add 
amplitudes of 10 deg. and 114 deg. respectively. 
Geodetic work was now much more rapid and 
accurate than when the triangulation of England 
was done. The invention of invar and the improve- 
ment of theodolites had much perfected the opera- 
tions and increased the rate of pri gress at even a 


Each of these States has a British Resident, 
who, with his secretary, is supplemented by other 
diplomatic and departmental chiefs, who preside 
over the legal, public works, police, railways, post, 
telegraphs, &c. ; and they, with the Sultan of each 
State and his council, provide for the welfare of 
the individual countries. 

To anyone coming from the West it is highly 
interesting to see how the development of the 


higher ratio. The Ordnance Survey Department | Peninsula is being pushed forward. No doubt the 
was, Major Hills believed, quite ready to undertake | potentialities are great, and ere long much will 
the work, whiose total cost would be trifling compared | be realised; but it will be far into the future before 
with the existing national expenditure upon survey, this happens to its full extent. 
and the powerful influence of the British Associa-| Approximately the length, taken from the frontier 
tion might justifiably be exerted in persuading the | of the Jehore territory on the south, to that of 
Treasury to grant the requisite funds. Kedah on the north, is 250 miles, with an average 
Professor H. I. Turner entirely concurred with | breadth of over 100 miles, and a very large propor- 
Major Hills’ contention that the time had arrived | tion of this is still virgin jungle, which is capable 
for making good this deficiency ; wo were in this| of development at any moment. It may be here 
country paying the penalty of having been the first| mentioned that the State of Pehang, the total 
in the field in this work. Colonel Hallard, Director- | area of which is 14,000 square miles, has an aver- 
General of the Ordnance Survey, expressed his|age population of only 6.1 per square mile, and 
strong sympathy, though with official reserve ;| presents an unusual opportunity for development, 
Major ©. F. Close, R.W., assented. Mr. A. R. | especially for tin-mining. 
Hinks and the Astronomer Royal for Scotland | The western side of the Peninsula, comprising 
further dwelt upon the importance which astro-| the States of Perak, Selangor, and Negri Sembilan, 
nomers attach to this project, which it was the | has, however, so far shown itself the most re- 
duty of the British Association to support. The| munerative. The railway lines, now under one 
Chairman remarked that the project had once been | administration, and called the ‘* Federated Malay 
before him when he was Director-General of Ord: | Stites Railways,” have a total length of over 400 
nance Survey, but it was always difficult in this| miles, and run from the northern terminus of 
country to obtain money from the Government for | Penang on the north, to close upon the Jehore 
scientific purposes ; a poor country, like India and | frontier on the south. The generat manager is Mr. 
South Africa, gave better examples. C. E. Spooner, C.M.G., who is now pushing the 


(To be continucd, ) 








TIN-MINING IN THE MALAY STATES. 
By Joun Priace, M.I. Mech. E. 

TiN-MINING in the Federated Malay States is! 
receiving more attention than those at home 
generally suppose. There is little doubt that the 
surface has really only been ‘* scratched,” as it 
were, and up to a very few years ago the industry 
was in the hands of small men, mostly Chinese. 

In England one is liable to form an erroneous 


construction of the line to Jehore, and further 
southwards on through that State. He hopes 
before long to connect up Penang with Singapore, 
and so run the mails, without change of carriage, a 
total distance of about 370 miles, 1ight into that 
city which is appropriately named the *‘ Gate of the 
East.” By this mears nearly a week will be saved 
in the time it takes to get an answer in London 
from Singapore. 

The management keeps a keen eye on possibilities 
of getting traffic, and is able to carry tin ore to the 
smelters cheapcr than can le done by the coasting 

















idea as to the extent to which tin-mining is carried 
on in the Malay Peninsula. The writer has re- 
cently returned home after making an extensive 
tour in that country. Special opportunities were 
afforded him to visit the mines by the High Com- 
missioner of the Federated Malay States, Sir John 
Anderson, K.C.M.G., &c. ; and thanks to his good 
services and courtesy, the visit was made a most 
interesting one. 

Before touching upon the actual tin-ore getting, 
a few notes relating to the country itself may not 
be out of place. The figures below are taken from 
the ‘‘ Official Manual of Statistics,” published by 
the Government. The States which comprise the 
Federation are :— 

Area. Square Inhabitants. 








including Great Britain, these ares extended from 








Miles. 
Perak... 6581 400,000 
Selangor... 3200 234,404 
Negri Sembila 2600 118,747 
Penang ce 14,000 85,000 
Total 26,380 838,151 





Fie, 13, Penaxe; tHe Sarprine Port ror Tin. 


steamers which run a regular service. From this 
is derived a very good and increasing revenue; the 
carriage of wood, fuel, and coal from the sea ports, 
ice, fish, &c., also increasing the receipts consider- 
ably. Here, as all over the world, it has been found 
by experience that what were desolate districts be- 
fore the railway went there, are now yielding most 
remunerative traffic, and everywhere where stations 
have been opened, both for goods and passenger 
traffic, the receipts have steadily increased. 

To return to the tin-mining indu-try. In England 
we mostly give our attention to thuse mines which 
are publicly known on account of their being 
registered companies. In addition to these—viz., 
the Gopeng, New Gopeng, Kinta, Tronvh, Pusing, 
Redhills, and Rambutan Mines—there are others 
which yield very large quantities of ore, and are the 
property of private owners. The very large mine 
belonging to Mr. Boobie, near Taiping, is an in- 
stance of this, as well as the mine at Tambun, near 
Ipoh. This latter is also owned by a Chinaman— 
Mr. Long Fee. A few nearer particulars of this 
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shafts. In this way a layer of earth is removed, 
say 4 ft. thick, and sent up the shaft in baskets, 
which are wound up by means of a wooden wind- 
lass, as sean in Figs. 5and7. As this layer of earth 
is‘ removed, wooden props are inserted, which 
support stout boards at the top; these keep the 
roof from falling.in. The feet of the props rest 
only on the floor, and as this is being continuously 
dug out, the props gradually sink by the pressure 
of the superincumbent weight of the roof and earth 
above. The stout boards prevent the roof ‘‘ falling 
in,” but as the ground is dug out, they, with their 
supports, always keep the 4 ft. clear space which 
enables the men to work. The method is certainly 
dangerous, but effective. The surface above gra- 
dually sinks as the earth is removed from below, 
and the subsidence is very noticeable above ground; 
at places cliffs many feet high appear where once 
was a level ccuntry. This is clearly shown in Fig. 8 


on hase 279. 

he owner of the mine contemplates doing his 
own smelting soon, and is putting down furnaces 
for this purpose. 

The Tronoh Mine is one well worth visiting ; it 
belongs to the Tronoh Mines, Limited, and is 
situated about 20 miles south of Ipoh. General views 
are given in Figs. 9, 10, and 11 on page 279. The 
clay and sand are quarried partly in the open, ina 
similar manner to an ordiuary brickfield, and partly 

ot by driving ‘‘slants” into the hill, shown in 
Figs. 10 and 11. The management, under Dr. Edgar 
and Mr. Rowe, is exceedingly energetic; and by 
putting down new steam plant and a large Cornish 
pumping engine they are now able to overcome the 
rushes of water which recently gave a good deal of 
trouble. - The output of ore is steadily increasing. 

The machinery for washing and crushing is ex- 
tensive, and of the latest type. The earth is tipped 
into puddlers and concentrators, after which it is 
washed by hand. The larger lumps are all crushed, 
and put back into the concentrators. The ore is 
also passed through trommels two and three high, 
and the finest grade is extracted. 

In addition to the mines mentioned before, some 
are now worked by ‘‘hydraulicking,” using high- 

ressure water, after the Californian fashion; the 

ow-pressure system is also used. In the latter case 

the water is pumped up, and allowed to run down 
over the strata, bringing the sand and ore with it 
as it runs down into the valleys; this is again con- 
centrated and washed for the finer grades. The 
Gopeng and New Gopeng Companies have adopted 
the hydraulic means of getting ore. 

It is interesting to note how carefully the Chinese 
coolie washes right down to the finest grade ; he 
seems to have a special aptitude for this. Even 
when the large mines have extracted what seems to 
be all the ore, the Chinaman takes the tailings from 
the mine on royalty, and makes a living out of 
these. It is no uncommon thing to see two China- 
men tramping into the town with a bag of ore on 
their shoulders, slung between them on a stick. 
This has been won off what a European would 
starve upon. 

Not only do they take the tailings, but they will 
rent a small piece of ground, and with their primi- 
time shovels, baskets, sieves, rakes, &c., will do 

uite an extensive business. Hundreds of these 
little men work in this way, and each man’s gettings 
go to swell the output of the Malay States. Such 
miners choose a pitch where the top or over- 
burden is only, say, 5 ft. to 20 ft. deep. They 
remove this, and then get the ore-bearing stratum 
and wash it, in order to concentrate it fit for the 
smelter. 

The ore from the mines, when it has been fully 
concentrated, contains from 70 to 75 per cent. 
of metallic tin ; it is thoroughly dried on stoves 
and packed in bags of about 66 lb. (one-half pikul) 
weight. These are then conveyed by bullock-carts 
to the railway station or to the seaport, and sent 
to the smelters. The two largest smelting plants 
on the coast are one on the island of Paulo Brani, 
near to Singapore, and the other at Butterworth, 
in Province Wellesley, near Penang, about 400 
miles north-west of Singapore, close to the cocoa- 
nut forest, as shown in Fig. 12, page 279, and 
opposite to Penang, a view of which port is given 
in Fig. 13 on page 281. 

Companies who own the smelting works buy the 
ore on assay ; but as a good deal of misunderstand- 
ing arises at times, especially with the Chinese, some 
miners are argos | thinking of smelting at the 
mine. No doubt, when the railway is further deve- 
loped, anthracite coal will be available up country 


on account of the easy transport from the sea coast, 
so this will enable the owners to send down me- 
tallic tin instead of ore, as they do at present. 

As far as can be now seen, there is no reason 
whatever to prevent further great strides being 
made in the tin-mining industry of the Malay 
States, and a substantial increase in the output of 
the metal being brought about in the near future. 

The official figures (the latest available) for the 
year 1904, showing the export of tin ore, were 
533,193 pikuls, or about 31,600 tons, which would 
represent over 22,000 tons of metallic tin ; and this 
was a steady increase on the preceding years ; the 
later figures, when issued, will, no doubt, show a 
further rise. 

No mention has been made of the State of 
Malacca, nor the other countries which are com- 
prised in the Straits Settlements. The former yields 
tin, but not to any great extent; it may eventually be 
developed in this direction. 








CURRENT RAILWAY CONSTRUCTION. 

As a result of increased activity in the business of 
the country, what are known in the railway world as 
‘* the heavies ” have been pressing forward with more 
energy this year, with widening works and the construc- 
tion of new lines. ‘‘The heavies” may be taken to 
mean the Great Central, the Great Northern, the 
Great Western, the Lancashire and Yorkshire, the 
London and North-Western, the Midland, and the 
North-Eastern Railway systems. The Ardwick and 
Hyde Junction widening upon the Great Central Rail- 
way is expected to be completed during the current 
half-year ; a further portion of the widening has been 
already brought into operation. In connection with 
the widening and remodelling of certain Great Central 
lines at Sheffield, a contract has been let for the open- 
ing out of the Bridgehouses Tunnel west of that 
station, and the work is being actively proceeded with. 
Satisfactory progress is being made with works in con- 
nection with new carriage and wagon shops at Dukin- 
field. The Great Central Railway has also completed a 
concentration yard at Worksop. Another concentration 
— at Wath, and additional running lines from Wood- 

ead to Torside, on the main line between Manchester 
and Sheffield, are in hand, and the works are proceedin 
satisfactorily. In connection with Great Centra 
Railway affairs, it is interesting to recall the fact that 
the contractors are now proceeding with an important 
new dock at Immingham. 

The Great Northern Railway has opened a new coal- 
yard at Luton. A contract has also becn let by the 
Great Northern Railway for five miles—from Enfield 
to Cuffley Hill—of a loopline, Enfield to Stevenage, 
authorised by an Act of 1899, and the contractor is 
making good progress with the works. 

The Castle Cary and Langport line has been opened 
for traffic by the Great Western Railway, thus com- 
pleting, in conjunction with the Stert and Westbury 
line and the doubling and improvement of other portions 
of the line between Reading and Taunton, an alternative 
and shorter route to the West of England. The Great 
Western Railway has also completed and opened its 
Cheltenham and Honeybourne line. Good progress has 
been made with the construction of the Birming- 
ham and North Warwickshire line, and a con- 
tract has been let for the widening of the existing 
line between Honeybourne and Stratford-on-Avon. 
The widening of the section between Olton and 
Tyseley, and the provision of a station at the latter 
place, are proce ing. A contract has been let by 
the Great Western Railway for widening a viaduct 
between Snow Hill and Hockley. The Clarbeston-road 
aud Letterston line has been completed for use in con- 
nection with a new Great Western Railway service to 
Ireland vid Fishguard and Rosslare. The Gwaun- 
cae-Gurwen line, and the Saltash and St. German’s 
deviation of the Great Western Railway, have been 
well advanced during the past half year. The elec- 
trification of the Hammersmith and City line, and 
works in connection therewith, including a generating 
station at Park Royal, are so weil advanced that it is 
expected that electrical working will be brought into 
operation by the autumn. 

The Lancashire and Yorkshire Railway Company 
has commenced the construction of additional siding 
accommodation at Newton Heath and Moston. An 
extension of the Victoria station, Manchester, has 
been completed, and the widening of portions of the 
system between Holme and Portsmouth has also 
been carried through. A contract for further widen- 
ing between Littleborough and Summit has been let, 
and what is known as the Miles Platting connect- 
ing line has been brought into use. 

An interchange station, upon the arrival side of 
the Euston terminus of the London and North- 
Western Railway, is being developed by the Charing 
Cross and Hampstead and the City and South 
London Railways. The London and North-Western 
Railway has brought into use 16 miles of sidings 








between Willesden and Sudbury and Wembley. An 





additional down line on the Trent Valley section 
between the north end of Rugby station and 
Brinklow, a distance of five miles, has been opened 
for goods traffic. A new island platform at Crewe, 
with lines and buildings for it, has been opened for 
traffic ; some remaining works, including the perma- 
nent way, have been proceeded with, and operations 
have been commenced for widening the main line to 
the North, for about 24 miles, for two additional lines 
to facilitate the working of through traffic. Upon the 
Wilmslow and Levenshulme new line of the London 
and North-Western Railway, nearly two-thirds of the 
excavation has now n removed ; twenty-four out 
of forty-eight bridges have been nearly completed, and 
the o‘hers are in hand ; viaducts comprising thirty 
six openings over the Bollin, the Dean, and the Mersey 
have also been built. Upon the widening of a viaduct 
(comprising 105 openings, including bridges over public 
streets) between London-road Station, Manchester, 
and Ardwick, considerable progress has been mado 
with the brickwork, and portions of the girders are 
fixed. About 43 per cent. of the excavation has been 
removed from the site of the new South Dock at 
Garston ; the river and the dock walls are in progress, 
and the entrance lock has been commenced. Two new 
hydraulic coal-tips have been completed, and are now 
in use at the North Dock. A new station at Shotton, 
upon the Chester and Holyhead section of the London 
and North-Western Railway, has been nearly com- 
peoess and a new goods station at Connah’s Quay 

as been opened for traffic. A contract has been let 
for a new passenger station at Colwyn Bay, and a 
new station is also being erected at Rhosneigr, on the 
western side of the Isle of Anglesey. The outlay made 
by the London and North-Western Railway upon its 
Garston Dock in the first half of this year was 55.017/ ; 
widening works, &c., also involved an expenditure of 
52,785/. in the same period. 

The Midland Railway Company has nearly completcd 
its Newlay and Calverley widening, although a little 
still remains to be done at Kirkstall Forge. A 
further length of the West Riding line has been 
opened for goods and mineral traffic, up to and in- 
cluding the Dewsbury goods station. A viaduct has 
been strengthened upon the Miller’s Dale loop. During 
the past half-year the Midland Railway has also re- 
laid 61 miles of line with steel rails, the whole cost 
being charged to revenue. 

The North-Eastern Railway Company is about to 
bring its new high-level bridge at Newcastle-on-T) ne 
into general use, The Dunston and Gateshead extension 
and alterations at Paragon Station, Hull, have been 
nearly completed. A contract for the exeeution of a 
joint dock at Hull has been let ; an extension of the 
Albert Dock quay, at Hull, has also been commenced. 
The expenditure made by the North-Eastern Railway 
upon its new Tyne bridge during the past half-year 
was 64,703. 

Seven other systems which may be classified in a 
second group are the Great Eastern, the Hull and 
Barnsley, the London, Brighton, and South Coast, the 
London and South-Western, the London, Tilbury. and 
Southend, the North Staffordshire, and the South- 
Eastern and Chatham Railways. Most of these 
systems are associated with the southern and eastern 
coasts, and their trafficis, upon the whole, of a lighter 
character, 

The Great Eastern Railway Company is constructing 
an additional herring basin at Lowestoft to meet 
the requirements of the growing fishing industry 
which has been developed at that port. The con- 
struction of a line between Cromer and Mundesley 
by the Great Eastern Railway, in conjunction with 
the Midland and Great Northern Railways, has been 
nearly completed ; a portion of the line between West 
Runton junction a Roughton-road, a distance of 
2 miles, has been opened for traffic, and the Great 
Eastern Railway obtains by this means access to 
Sheringham ; the remainder of the line (about 6 miles) 
is expected to beopened during the current half-year. 
A contract has been further let by the Great Eastern 
Railway for an extension of Parkeston Quay. A 
contract for the construction of a short line to connect 
the Frickley Colliery with the Wath branch of the 
Hull and Barnsley Railway has been let, and it is ex- 
pected that the work will be completed by the end of 
the year. A joint dock at Hull is also being proceeded 
with ; the contractors are Messrs. S. Pearson and Sor, 
Limited. :; 

The London, Brighton, and South Coast Rail- 
way has made considerable progress with works at 
Victoria Station, both the design and the details 
having been illustrated in our columns. The con- 
tractors are now proceeding with the reconstruction 
of the old portion of the station, and with the Gros- 
venor Hotel annexe and station offices. The widening 
of the main line to the north end of Balcombe tunnel 
has made good progress; the land has been }-ur- 
chased for further widening southward of that point, 
and for junction lines at Keymer. Main-line widenings 
between Earlswood and Preston involved an outlay 
of 53,206/. by the London, Brighton, and South 
Coast Railway during the past half year. 
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The widening of the London and South-Western Rail- 
way between Waterloo and Vauxhall, including a new 
platform at the latter station, has been completed, and 
seven lines are now in use between the two points. 
Further alterations have been carried out at Clapham 
Junction ; a new platform has been brought into use, 
and two others will be shortly completed. The Bulford 
extension of the Amesbury and Military Camp Light 
Line has been opened for traffic. An expenditure of 
36,260/. was made during the past half-year in the 
enlargement of the Waterloo Station ; widening works 
between Waterloo and Clapham and Woking, and 
Basingstoke, also involved an outlay during the past 
six months of 22,9310. 

The London, Tilbury, and Southend Railway has 
made substantial progress with widening works be- 
tween East Ham and king, and alterations at the 
latter place, including the substitution of a bridge 
for a level-crossing at East-street. The rebuilding of 
Tilbury station and the enlargement of the station 
yard are now approaching completion; the works 
carried out at Barking involved an outlay during the 
past half-year of 73,8320. 

The North Staffordshire Railway has had no new 
works of importance on hand for some time. The 
principal work upon which the South-Eastern and 
Chatham Railway has been engaged of late has been 
the reconstruction of the roof of Charing Cross station. 
The London widenings, which involved such a con- 
siderable outlay in recent years, have now been prac- 
tically completed. 

A third group of systems is those associated with 
London. This group comprises the Central London, 
the City and South London, the Metropolitan, the 
Metropolitan District, and the North London Rail- 
ways, &c. The Central London Railway has no new 
lines in hand, but in the first half of this year the 
company expended 11,7197. upon a sub-station at 
Post Office, supplementary plant at Shepherd’s Bush, 
cables, &c. In order to cope with the increased traffic 
which it is expected will follow the opening of the 
Euston extension of the City and South London and 
the Baker-street and Waterloo lines, and to provide 
accommodation for newrolling stock, a contract has been 
entered into for the construction of additional sidings 
at Stockwell, and the work is proceeding. A short 
subway communication between the platforms of the 
Elephant and Castle station of the City and South 
London and those of the Baker-street and Waterloo 
line has been completed ; and arrangements for 
through bookings between the two systems have 
been arrived at. Passengers will thus be enabled 
to travel direct from Clapham Common and other 
stations on the City and South London Railway to 
Waterloo, the Thames Embankment (for the Metro- 
a lines), Trafalgar Square (for the 

haring Cross terminus of the South-Eastern Rail- 
way), Piccadilly Circus, Oxford Circus, Regent’s Park 
(for the Zoological Gardens), Baker-street (for Lords’ 
Cricket Ground), and the St. John’s Wood line of the 
Metropolitan Railway. We may add, with rd to 
the Euston extension of the City and South London 
Railway that the whole of the tunnelling, including 
that for the stations and cross-over roads, has been 
completed, with the exception of a little of the main- 
line tunnel between Euston and St. Pancras, and St. 
Pancras and Weston-street. The expenditure made 
by the City and South London Railway in the six 
months ending June 30, this tes upon lines in course 
of construction, was 138,077/. The electrification of 
the London lines of the Metropolitan Railway has not 
yet been completed, and the company is not reaping 
the full advantage of the new method of working. 


The installation of electric traction involved the 1700 


Metropolitan Railway in an outlay of 30,9507. in the 
past half-year, this sum including a loss of 14,221/. in 
connection with old rolling-stock. During the past 
half-year the Metropolitan- District Railway expended 
47,626/, in the preparation and equipment of certain 
of its lines for electric traction. The North London 
Railway is not doing anything in the shape of new 
construction. 

_ As regards the Irish systems, we may note that the 
Great Northern of Ireland Railway has doubled its 
line between St. Johnston and Londonderry ;_ the 
company has also opened for traffic a new line from 
Ballyroney to Castlewellan and Newcastle. A line 
is, further, being constructed between Castleblaney, 
Keady, and Armagh. The Great Southern’ and 
Western (Ireland) Railway has no new lines in hand, 
but an expenditure of 17,5297. was made by the com- 
pany during the past half-year upon the enlargement 
of the North Waterford station. The company has 
also been strengthening bridges upon lines recentl 
Prrchased. The Midland Great Western (Ireland) 
Railway is not proceeding with any new works of 
Importance. 

In Wales there is also little new construction which 
calls for notice. Certain lines into the Sirhowy Valley, 
ee by the Barry Railway, have been rejected 

y Parliament. In the first half of this year the 
Railway expended 5234/. upon its Brecon 
The Rhymney Railway has carried out certain 


Iry 
branch, 


ry penne at Aber Junction at a cost of 5349/7. 
A Bill, promoted by the Cardiff Railway, seeking powers 
for anting a four-line junction with the Taff Vale 
system at Treforest, has received Parliamentary ap- 
roval. In the first half of this year the Taff Vale 

ilway expended 5244/. for additional accommoda- 
tion at Pontypridd. 





LAUNCHES AND TRIAL TRIPS. 

A FINE steel screw-steamer named Goslar was launched 
on Wednesday, the 22nd inst., from the epee Ship- 
— of Messrs. Swan, Hunter, and Wigham-Richardson, 

imited. The steamer, which is being constructed to 
the order of the Deutsch-Australische D. G. of Hamburg, 
is 394 ft. in length by 52 ft. broad, and will carry over 
7000 tons dead-weight on a light draught of water. The 
propelling machinery, which is also being constructed at 
the Neptune Works, is designed for a speed of 12 knots, 
and consists of a set of quadruple-expansion engines, on 
the Yarrow-Schlick-Tweedy system, supplied with steam 
from three single-ended boilers. 


Messrs. Cochrane and Sons, Selby, launched, on Wed- 
nesday, the 22nd inst., a steel screw-trawler, named 
Achilles, and of the following dimensions:—117 ft. by 
22 ft. by 11 ft. 9 in. depth of hold, built to the order of 
the Consolidated Steam Fishing and Ice Company, 
Limited, of Grimsby. 

On Thursday, the 23rd inst., the same firm launched 
the steel screw-trawler Ladysmith, the principal dimen- 
sions being 128 ft. 4 in. by 22 ft. by 11 ft. 6 in depth of 
hold, built for Messrs. Bernstein, Staff, and Taylor, of 
Grimsby. Both vessels will be fitted with triple-expan- 
sion engines by Messrs. C. D. Holmes and Co., of Hull. 


The Cardiff firm of Messrs. Williams and Mordey had 
launched for them on Thursday, the 23rd inst., by Messrs. 
William Doxford and Sons, Limited, Pallion, Sunderland, 
a turret steamer named Countess Warwick, designed for 

meral cargo carrying. The principal dimensions are as 

ollow:— Length, 365 fb. ; th, 51 ft.; depth, 

moulded, 27 ft. 6 in. ; the’ vessel will carry 7000 tons on 
the light draught of 22 ft. 6 in. She has the very large 
cxpacity of 400,000 cubic feet. The engines and boilers 
were also built by Messrs. Doxford. The engines have 
cylinders 26 in., 42in., and 68in. in diameter, with a 
42-in. stroke, and steam will be supplied by two boilers, 
16 ft. 6 in. by 11 ft. 3 in., to give the vessel a speed of 
94 knots fully loaded. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on Ln ag the 23rd inst., a cargo steamer, 
built for Messrs. J. P. Corry and London. nis 
steamer, the Star of Japan, is the eighth vessel built 
by this firm for the Star Line fleet, is 456 ft. long, and 
has a gross tonnage of about 6300. She has been designed 
for general colonial trade, and for the conveyance of 
frozen meat and other products from Australia and New 
Zealand. Accommodation is being provided for a number 
of first-class passengers, who will be comfortably berthed 
in state rooms placed in the midship deckhouse, having 
a large dining-saloon, with suitable pantry adjoining. 
The engines are of the triple-expansion type, supplied 
with steam by four large steel boilers working under 
Howden’s system of forced draught. 


At Alloa on Thursday, the 22rd inst., there was 
launched from the yard of Messrs. Mackay Brothers a 
steel screw-steamer of 2250 tons dead-weight, built to 
the order of Messrs. Pile and _Co., London. The vessel 
will be engined by Messrs. MacColl and Pollock, Limited. 














On Thursday, the 23rd inst., the steel screw cargo 
steamer built by the Laxevaags Engineering and 
pak ya magn | Company, Bergen, Norway, went for her 
trial trip on the measured mile, w @ mean — of 
104 knots was attained. The vessel is of the following 
dimensions :—Length, extreme, 239 ft.; breadth, 35 ft.; 
depth, 16 ft. 10 in.; dead-weight carrying capacity about 
tons. The efigines, which have also been constructed 
by the Laxevaags Company, are of the triple-expansion 
type. with cylinders 16 in., 254 in., and 43 in. in diameter 
by 30-in. stroke. The working pressure is 175 lb. per 
square inch. : 


The new steamer Republic, built by the Sunderland 
Shipbuilding Company, Timited, was on Friday, the 24th 
inst., taken to sea for her official loaded trial. The prin- 
cipal dimensions are :— 65 ft. length between perpen- 
diculars by 50 ft. 6 in. broad by 29 ft. 6 in. deep; dead- 
weight capacity, 7400 tons. The machinery has been 
supplied by the North-Eastern Marine Engineering Com- 
pany, Limited, Sunderland, and has cylinders 26 in., 
42 in., and 70 in. in diameter, and a 45-in. stroke, with 
three large boilers. The vessel has been built to the order 
of Messrs. W. H. Cockerline and Co., of Hull. 


On Friday, the 24th inst., Messrs. Lobnitz and ‘Co., 
Renfrew, launched the steel screw-tug Ramon Corral, 
which is being built to the order of Messrs. S. Pearson and 
Son for the Tehuantepec National Railway Sar 
The vessel is 100 ft. tong by 20 ft. breadth by 12 ft. depth, 
moulded. She will have a complete salvage pump 
installation. The ing machinery, which is also 
being built by Messrs. Lobnitz, will consist of triple- 
expansion engines, having cylinders 13 in., 22 in., and 
35 in. in diameter, with a 27-in. stroke, taking steam 
from one boiler working ata pressure of 160 lb. The 
vessel is also fitted for burning oil fuel under the Flan- 
nery-Boyd system. 











The s.s. San Cristobal was taken out for her trial trip on 


Saturday, the 25th inst., from the Walker Yard of Meesrs. 
Sir W. G. Armstrong, Whitworth, and Co., Limited. She 
has been constructed to the order of Messrs. S.- Pearson 
and Son, Limited, under the supervision of Messrs. 
Flannery, Baggallay, and Johnson, of London, Liverpool, 
and Rotterdam, for the carriage of oil in bulk. The 
vessel is 258 ft. long by 46 ft. beam by 18 ft. 3 in. 
depth, moulded. The engines and machinery have been 
built by the Wallsend Slipway and Engineering Company, 
and are of the triple-expansion type, of the following 
dimensions :—Cylinders in., 33 in,, and 54 in. in dia- 
meter by 36-in. stroke, ing steam from threo single- 
ended boilers at a pressure of 180 lb. The boilers are 
designed for the burning of coal or liquid fuel, tae 
oil-burning installation being on the Piannery-Boyd 
system. 





‘*THE PRODUCTION OF LIQUID AIR ON 
AN INDUSTRIAL SCALE.” 
To THE EpiTor or ENGINEERING. 

Srr,—My attention has been called to a letter in your 
issue of August 17, written by Mr. K. S. Murray, of 
Brins Oxygen Company, referring to the commercial pro- 
duction of liquid air by my system. 

On the question of novelty, Mr. remy 4 states that 
‘this liquid-air plant will probably form the subject of 
legal investigation.” This statement! consider a compli- 
ment, as showing that at last he ises my system of 
sufficient importance to take such steps as he sugges 
and I am pleased to stute that our emery y is pre 
for them, and is not in the least doubtful about the result 
of such investigation, the outcome of which will no doubt 
be as much in our favour as is our practical success over 
other systems. I can assure those of your readers who 
are interested in the commercial production of liquid air 
that they will find it most interesting to follow this so- 
called ‘‘ probable legal investigation.” . 

It will undoubtedly be very instructive from a scien- 
tific and legal, as well as from a practical, point of view. 

With regard to the separating of liquid air into nitrogen 
and oxygen, I am pleased to know Mr. Murray has no 
doubt i this being possible. The fact is, it is im- 
possible to make and keep liquid air without separating 
same, as the nitrogen gas is more volatile than the oxygen, 
and boils off first. This is due to nature taking its own 
course without the so-called ‘‘ beautiful process: of distil- 
lation by Dr. Liride.” 

ing the physical properties of liquid air not 
being taken advantage of, I wish to point out that as 
Mr. Murray has apparently no knowl of my system 
for the separation of nitrogen, oxygen, and carbonic-acid 
from. liquid air, he would do well to investigate it 

a ts making statements about it. 3 


I am, yours —<_ 
ANS KNUDSEN. 
68, Victoria-street, London, 8.W., August 28, 1906. 





. 


CanapIiANn Pic Iron.—The production of pig iron in 
Canada in the first six months of 1906 showed a large 
increase as compared with the first half of 1905. The 
output in the first half of 1906 amounted to 282,010 tons, 
against 210,206 tons. The production in the first. six 
months of 1906 was the greatest in any half year in the 
history of the Dominion, peer rm | by 24,213 tons that of 
the last half of 1905, the next highest half ear. It was 
also greater than the production of any whole year prior 
to 1902. The production of Bessemer pig iron in the first 
half of 1906 amounted to 79,051 tons, inst 63,785 tons. 
The production of basic pig in the first. half’ of. 1906 
amounted to 135,298 tons, against 68,378 tons. 


Tue Destruction ny Fire at San Francisco.—A 
report on, the San Francisco confi tion has been 
handed in’ to the National Board of Fire Underwriters 
by their consulting engineers. In connection with the 
city’s future water supply, the .K? says :—‘* The con- 
clusion cannot be avoided that if San Francisco is to 
bave in the fature a degree of security on the eubject of 
water supply reasonably approximating that of other 
cities, the regular pipe system will have to be supple- 
mented by a supply of some kind independent of any 
underground system.” The Engineering News com- 
ments on this: remarking that it is clear that the future 
San Francisco must largely = on the fire-resisting 
construction of its buildings. The report goes on to state 
that ‘‘Cases of melted iron were seen, and many, of 
melted glass and of brass.” ‘‘Cable-slots(street-car system) 
were extensively closed more frequently by heat than by 
the earthquake.” Among the more important lessons 
drawn from the fire, the report remarks on ‘‘the structural 
survival), even without window protection and when aban- 
doned, of steel-frame buildings with fireproof floor arches, 
provided the steel frame is properly encased with fireproof 
material, the structural damage being in inverse propor- 
tion to the excellence of the frame protection.” lumns 
failing under the effect of the heat caused distortion 
of the framing and destruction of walls and floors. Stress 
is laid on fireproof window protection, or the adoption of 
some such materials for window-work as wire-g) and 
metal frames. Reinforced concrete arched floors with- 
stood the test, and as their original cost comes out at 
about 5 per cent. of the total cost of a building, the rt 
strongly recommends their adoption. Stress is also laid 
on the fact that roofing should be given more attention, 
with a view to the protection of a building in case of 
fire. In San Francisco, many. buildings were roofed with 
zinc or tin sheets laid on wooden frame-work, and the 





report draws attention to the uselessness of such con- 
struction, 
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TRIPLE-EXPANSION PUMPING-ENGINE; WILGE RIVER STATION, SOUTH 


AFRICA. 


CONSTRUCTED BY MESSRS. GLENFIELD AND KENNEDY, LIMITED, ENGINEERS, KILMARNOCK. 








On pages 282 and 283, and on the present page, we 
ive illustrations of a pumping station erected by 
shes Glenfield and Kennedy, of Kilmarnock, in con- 
nection with the working of the Premier diamond 
mines, near Pretoria, Transvaal. 

The machinery installed consists of two sets of ver- 
tical inverted triple-expansion surface-condensing 
engines driving direct-coupled pumps. Figs. | and 2 
give the arrangement of the interior of the station, 
while Fig. 3 gives a plan of thesame. It will be seen 
that the station is divided into boiler and engine- 
houses, communicating, of course, one with the other. 
The possible difference between the water levels of the 
dry and wet seasons is some 32 ft. at this point of the 
river, and the engines and pumps are, as will be seen 
in Fig. 1, in a pit, the boilers being on a higher 
level. The station is provided with an economiser 
and mild-steel chimney situated in the position shown 
in Fig. 3. 

The cylinder diameters of each engine are 164 in., 
27 in., and 45 in. respectively, with a 2-ft. stroke. 


The pumps, having rams of 103 in. diameter, are fixed | i 


on the engine back columns, below the slide-guides, as 
will be evident on reference to Figs. 4, 5, and 6, in 














which we give engravings and a general view of this 
portion of the plant. The crank is driven by a con- 
necting-rod, which is forked for the accommodation of 
the pump, the pump barrel lying between the two arms 


of the fork. h engine is fitted with an Edwards 
air-pump worked from the crosshead of the inter- 
mediate cylinder in the manner usual to marine prac- 


tice, the pump being placed at the back of the engine. 
The surface-condensers, accommodated in pits in 
front of the engines, are arranged on the suction side 
of the main pumps, so that the water, before reaching 
the pump cylinder, is drawn through the condenser. 
This piping arrangement is made clear in Figs. 2 and 
3. The condenser can, however, be isolated in case of 
a breakdown, so that water can be drawn to the 
pumps direct from the sump, and the exhaust of the 
— at the same time is so arranged, with suitable 
valves and piping, as to be turned direct into the 
atmosphere should the condenser be cut out. Pro- 
vision is also made for the destruction of the vacuum 
in the condenser in the event of the rising main burst- 
ing and the pressure falling. The engines are pro- 
vided with ball governors of the drop type. 

The boilers, of which at present three are installed, 

















, 


are of the Lancashire type, 7 ft. 6 in. in diameter and 
30 ft. in length, with a working pressure of 160 lb. 
per square inch. Each boiler is of a capacity sufficient 
to work one set of engines, one boiler of the three 
being kept in reserve. The boiler-feed is supplied by 
pumps worked by the engines in connection with the 
air-pump mechanism. A separate steam-driven boiler 
feed-pump is, however, provided in the boiler-house, 
for use in case of emergency. 

The capacity of the whole station as at present 
arranged, with the two. sets of engines and three 
boilers, amounts to a delivery of 2,000,000 gallons of 
water in twenty-four hours to a head of 750 ft. It 
will be observed in Figs. 2 and 3 that the station has 
been designed with a regard for probable subsequent 
developments, and its capacity may at some future 
date be increased to a delivery of 4 million gallons in 
twenty-four hours, by the further installation of two 
more sets of engines and two extra boilers. An extra 
economiser could also be added alongside that already 
existent, without much difficulty. Thedeliverymains 
are 2] in. in diameter. : 

An overhead traveller is provided in the engine- 
room, running on 10-in. square wooden beams, centred 




















Aue. 31, 1906.] 


ENGINEERING. 


287 








COMPOSITE LAVATORY CARRIAGE; ‘SOUTH-EASTERN AND CHATHAM RAILWAY. 


MECHANICAL ENGINEER. 


TRANSVERSE SECTION 
OF FIRST CLASS COMP” 


CONSTRUCTED FROM THE DESIGNS OF MR. H. S. WAINWRIGHT, CHIEF 


TRANSVERSE SECTION OF SECOND CLASS COMP? 
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31 ft. apart, their upper sides being at a height of 
35 ft. from the floor. 

Artificial lighting of this station is by electric light, 
for the generation of which a small high-speed engine 
and dynamo are provided, as shown in Fig. 3. 

The works were designed and their construction 
superintended by Mr. D. Gerraud, Am. Inst. C.E., of 
Johannesburg; the inspecting engineers in this country 
being Messrs. Burstall and Monkhouse, of London. 








BOGIE COMPOSITE LAVATORY CARRIAGE 
FOR THE SOUTH-EASTERN AND CHAT- 
HAM RAILWAY. 

On our two-page plate and on the present page we 

illustrate this week one of the fine composite lavatory 

carriages which Mr, H. 8. Wainwright, M. Inst. C.E., 

is now introducing on to the South-Eastern and 

Chatham Railway. The arrangement of the com- 

partments is very well shown in Figs. 1 to 6 on our 

two-page plate, whilst Figs. 7 to 10 on the present 
page are additional cross-sections. The carriage, of 
which a number are being built to Mr. Wainwright’s 
designs by the Metropolitan Amalgamated Railway- 

Carriage and Wagon Company, Limited, of Saltley, Bir- 

mingham, is 51 ft. long over the body, and 8 ft. 0? in. 

wide over the side mouldings ; the height from rail to 
top of roof is 11 ft. 84 in., and the height of the compart- 
ments from floor to underside of roof boards 7 ft. 5 in. 

The distance between the bogie pivots is 34 ft.-6 in. 
The body is divided, as shown, into five passenger 

compartments—viz., one first-class saloon compartment 

in centre, and two second-class compartments at each 
end, the whole being provided with lavatory accom- 
modation. The first-class compartment is 13 ft. 1 in. 
long, and is furnished with two longitudinal settees, to 
seat four on each, as well as two single transverse seats. 

The second-class compartments are each 6 ft. 5 in. 

long, and are intended to seat seven passengers to each 

compartment. The doors in all cases are 2 ft. 1 in. 


wide, and they are fitted with W. S. Laycock’s patent | 


window-balances and draught-excluders. The framin 
of the carriage-body is of teak, whilst the panels an 
faciasare of Honduras mahogany. The inside cabinet 
work of the first-class compartment is of American wal- 


nut framing, with ‘* burr” walnut panels, relieved with | 


mahogany pilasters and mouldings. The upholstery 
is covered with Moquette tapestry, and the floor is 


covered with Axminster carpet, under which there is | 


“Kork” matting gin. thick. The-seeond-class com- 
partments have the inside cabinet work of mahogany, 
and the upholstery is covered with Tashmere velvet. 
The lavatory compartments are panelled with emdeca, 
and the wood fittings are of mahogany. 

The carriages are lighted by Messrs. J. Stone and 
Co.’s system of electric lighting, the distribution being 
at 24 volts. There are four lamps of 12 candle-power 
each in the first-class saloon compartment, and two of 
10 candle-power each in each second-class compart- 
ment. The carriages are heated by W. 8S, Laycock’s 
System of steam heating by storage heaters, and 
regulators are fitted to each heater. The body is 
cushioned on the underframe with A. G. Spencer’s 
patent india-rubber body cushions. 

The underframe is of the composite type, being 
partly of steel and partly of wood ; it is similar in 
construction to that fully illustrated in our issue of 


October 28, 1964. The eole-bars, headstocks, bolsters, 


and end longitudinals are of steel, and the remainder 
of the framing is of American white oak. The sole- 
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bars are of angle steel, measuring 9 in. by 34 in. by 
2 in., and are stiffened between the bolster bearers by 
g-in. flitch-plates. The bolsters are formed each of 
two steel channels 10 in. by ~ in. by 34 in by 4 in., 
framed to take the centre bogie pivot and riveted at 
| their ends to the angle sole-bars. The headstocks are 
| of channel section, 11 in. by 4 in. by 4 in. The buffing 
| springs are A. G. Spencer’s india-rubber cylinders, 


| these are mounted in two series in the centre of the 


underframe, and the connection to the corner buffers | justable bearings of hard gun-metal. 
is by an equalising beam, which is pivoted to the | block is 16 in. in diameter, and the cutters run at a 


| 


| central buffer plunger. The bogie trucks are of pressed- 
steel plates, and the wheel-base is 8 ft. The bolster 


springs are Timmis’s patent, and there are three | seatings. 


| springs to a set at each bearing. The truck springs 
are laminated. They are of 5-ft. span, and are fur- 
nished with india-rubber auxiliary springs at their 
ends. 

The carriages are painted, in accordance with the 
company’s usual practice, in lake colour, and fine lined 
with gold colour. The carriage described above is one 
of a type which has found great favour in the new 
boat trains, which were recently put on this railway, 
and some of the same type of carriage are now being 
built, together with other types of first class and tri- 
composite carriages, for service in other new trains 
which the company are about to put on their line. 








AUTOMATIC SLEEPER ADZING AND 
BORING MACHINE. 

On page 290 we give two views of a new automatic 
sleeper adzing and boring machine, recently brought 
out by Messrs. A. Ransome and Co., Limited, Newark- 
on-Trent, who have for many years made a speciality 
of wood-working machinery adapted to the peculiar 
requirements of railways. This machine has been 
specially designed and constructed for the Great 
| Northern Railway Company, and is intended for deal- 
ing with large and heavy sleepers of any kind of wood, 
| and is used for simultaneously adzing both ends of the 

chair seatings up to 15} in. wide, cross-cutting the 
sleeper to length, and for boring four spike-holes at each 
end of the sleeper, all these operations being entirely 
automatic. The sleepers, as received rough from the 
saw, are laid upon the machine, supported at both ends 
on the planed horizontal tables shown. One end of the 
sleeper is pushed up against the stop, on the right-hand 
side of the machine in Fig. 1, which ensures the accu- 
rate positions of the chair-seatings and spike-holes 
relatively to the length of the sleeper. The feed motion 
of the machine is automatic, the sleepers, when once 
placed on the machine, being fed forward by powerful 
steel dogs, which push them over the adzing cutters, 
| and t a 30-in. diameter cross-cut saw, t seen 
| in Fig. 2, which cuts the sleeper to the desired length 
and leaves it in the proper — to be operated 
upon by the boring tools. hile the dogs are re- 
turning to bring up the next sleeper the boring-spindles 
are automatically raised, and the eight spike-holes 
bored at one operation. The finished sleeper is finally 
pushed forward clear of the machine by the next 
sleeper which follows it. The sleepers are held down 
when under the action of the cutters and boring-bits 
by pressers consisting of four long steel pressure-bars 
mounted on turned steel plungers, which are loaded 
by weighted levers, and are therefore able to accom- 
modate themselves to sleepers of varying thicknesses. 

The feed motion is driven from a counter-shaft, 








and provided with fast and loose pulleys and belt- 





| 
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shifting gear for quickly starting or stopping the 
feed. Powerful gearing is contiiel, having machine- 
cut teeth, driving a strong steel shaft, at one end of 
which is a crank-disc with adjustable stroke ; a rod 
from this actuates a rocking-shaft, to which are fitted 
two levers, which have accordingly a reciprocating 
motion. These levers actuate the slides which carry 
the feed-dogs. The adzing cutter-blocks are mounted 
on a strong turned steel shaft running in four long ad- 
The cutter- 


high speed. Each cutter-block is fitted with six 
shoulder-irons. for cutting square shoulders on the 
The cross-cut saw for reducing the sleepers 
toa uniform length is fixed on the end of the cutter- 
spindle. 

The eight boring-spindles are simultaneously raised 
into the sleeper by means of a series of levers on a rock- 
ing shaft actuated by an eccentric from the other end 
of the shaft which drives the feed motion, the spindles 
being provided with counterbalance weights to facili- 
tate this operation. Each spindle is of the best quality 
forged steel, and works hom h sleeves running in 
long adjustable hard gun-metal bearings. The motion 
is given to the spindles by pinions of mild steel, 
driven in pairs by means of quarter-twist belts from 
the countershaft. The bearings for the spindles are 
fixed in strong cast-iron brackets. 

The general construction of the machine is very 
strong and substantial, the various parts being 
mounted on a solid cast-iron bed-plate. The side- 
frames are of strong box section, and are connected 
at the top by a heavy cast-iron transome, also of box 
section. The machine is capable of adzing, cross- 
cutting, and boring from 1000 to 1500 sleepers per 
dey. according to the quality of the timber. 

he makers, we may add, manufacture sleeper- 
adzing and boring machinery to deal with all kinds 
and sizes of sleepers. 








New ZEALAND PrTROLEUM.—Development work in 
connection with the Taranaki oil-fields is steadily pro- 
ceeding, and the .—— of the oil-belt is being con- 
duc in several directions. On June 28 thé 
from the oil-bore shot up with a pressure of from 60 lb. to 
120 Ib. to the square inch, and there is a prospect of this 
pressure being maintained for some time. It is hoped by 


-the manager, Mr. G. C. Fair, to have a refinery erected 


and in working order by the beginning of next year. 





An Inon Mountain Workep Ovt.—The Iron Moan- 
tain Company, which for many years mined and sold ore 
from the famous Iron Mountain in Missouri, has been 
dissolved. The assets having been divided, the stock- 
holders unanimously petitioned for dissolution. The 
Iron Mountain Mine paid more than 7,000,000 dols. in 
dividends on its capitalisation of 3,600,000 dols. Fifty 
years ago Government experts ered the iron ore 
in the mountain practically inexhaustible ; but in 1893 
the Iron Mountain Company was compelled to suspend 
operations on the extensive scale of p ing years. 
There is still some ore left in the remains of the moun- 
tain, but not enough for any paying operation. The 
Iron Mountain was compri in an original grant from 
the Spanish Government, and an adjoining knoll was 
called ‘Little Iron Mountain.” Six miles south was 
Pilot Knob, the ores from which were well known in the 
Central West of the United States twenty-five years 

. The Iron Mountain first began to yield ore in 
1845, when the American Iron Company was formed. 
In 1869 the Iron Mountain Company was organised to 
work the Iron Mountain mines exclusively, Pilot Knob 
being acquired by another company. ; 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 22. 

Tue tension in the steel industry is becoming more 
marked, and within a week a higher range of 
prices has been established in crude material, which 
threatens to be reflected in some of the refined pro- 
ducts. Notwithstanding the very large purchases 
which have been made recently, still heavier buying 
has set in within a few days, resulting in what might 
be properly termed a feverish excitement. Every ton 
of-iron which the country can make has been practic- 
ally sold for this year. The reason for the August 
activity is that much of the buying which is done 
in September and October is being done now, and has 
been quietly going on since July. When this upward 
movement set in No. 2 Northern iron was selling 
at 16 dols., and it is now selling at 18 dols. Southern 
No. 2 started two months ago at 13 dols., and is now 
15-dols.. A further advance is quite probable. The 
reason is that all makers of iron are facing higher 
prices for raw material next year. It is now a con- 
ceded fact that Lake ore will be advanced ; prices for 
coke are also hardening. Numerous inquiries have 
been’ submitted this week, and these inquiries will 
develop into orders before many days. The supply 
of coke is at present short, and this has a hardening 
tendency. 

Another influence which is hardening prices is that 
nearly all the larger consumers of iron, who have been 
purchasing material for next year, are endeavouring to 
extend their engagements. One difficulty in the coke 
region is that it is difficult to obtain a sufficient supply 
of labour to draw the coke as fast as it is ready. 
During the past week the 24,797 coke-ovens produced 
278,843 tons of coke; but the shipments show that 
500 cars less carried coke out of the regions. This 
was due to the shortage of labour. 

A number of railway companies are buying rails for 
next year’s delivery. The urgency of this demand 
has ceased to be a matter of interest. The railroad 
companies everywhereare laying plans for extensions, 
and they will be heavy buyers of rails from now on. 
This fact is shown by inquiries now on the market for 
250,000 tons. 

There is alsoa very urgent demand for structural 
material. One company—viz., the Western Pacific 
Railroad—has contracted for 46,000 tons of material. 
This order was placed last week. Numerous small 
orders are crowding in, and the capacity of the mills 
is certainly taxed to the very utmost. 

A great deal of car-building is being done, and this 
accounts for the activity in all material entering into 
car-construction, The United States Steel Corpora- 

’ tion have added to its purchases 20,000 tons of Eastern 
basic. Several lots were purchased in the West, aggre- 
gating 30,000 tons. The Northern Pacific has just 
contracted for 10,000 tons of rails. The Missouri, 
Kansas, and Texas are contracting for rails for 150 
miles of track. 

_ The bar-mills are loading up with business steadily, 
and the merchants’ steel-mills are not able to keep 
their customers promptly supplied with material. 

The fuel situation remains unchanged so far as hard 
and soft coal are concerned. 








Tue Merrorouiran District RaiLway.—In connec” 
tion with our report, in our issué of the 17th inst., of the 
working of the Metropolitan District Railway for the 
half-year ending June 30, we have received from the 
company corrected figures relating to some of the points 
then raised. We remarked at the time that the 
accounts had been arranged in a manner which made it 
most difficult to draw from them useful deductions; and 
while we do not yet see how their figures are in some in- 
stances obtained, we are pleased to publish below those 
supplied to us by the yz. ith regard to the 
earnings per train-mile, difficulty arises owing to the 
working of District Railway trains over other companies’ 
lines ; and we are informed that the gross earnings per 
train-mile for the half-year were 44.2d., and the expendi- 


ture 33.3d., leaving a net earning per train-mile of 10.9d. G 


With regard to the cost of running trains, we are informed 
that in the half-year‘of 1905 the cost was 193d. per train- 
mile, and that for the 1906 period it came out at 21.05d. 
. These figures, the company say, inclade traffic expenses, 
which we had no intention of including in our former 
figures, having endeavoured to discover, As means of this 
half-yearly report, the actual figures regarding the cost 
of train-working, which figures, included cost of coal, oil, 
water, wages, and maintenaice of locomotives and car- 
riages, &c., in the old régime, and cost of power, running 
‘stores, wages, and maintenance of stock in the new régime. 
As we pointed out at the time, the traffic account shows 
an economy of one-third, being reduced from 32,654/. to 
: 22,9572.. and this, it will be seen, if we extract traffic 
expenses from the above costs per train-mile, rather 
aggravates the difference between the figures for the 
. two half-years, making it ter than that given by 
the sommeny's figures of 19 3d. for 1905 and 21,05d. for 
1906. ‘edo not see how either the 19.3d. is obtained 


or the ‘figure of 21.05d. for this year, and think that it 
is to be- regretted that accounts are not arranged in a 
manner better suited to analysis, so that lessons ma 
- be drawn of technical progress or otherwise made in suc 
undertakings, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Glasgow Pig-Iron Market.—Last Thursday mornin; 
the pig-iron market was very quiet, but the trend o! 
ices was steady. Cleveland warrants, 1500 tons, changed 

s at 633. Sid. four days, 533. 74d. nineteen days, 
and 54s. 14d. three months, and closed with sellers at 
53s. 6d. cash, and 533. 10d. one month. Scotch warrants 
were quoted at 58s. 6d. cash buyers and 58s. 9d. cash 
sellers, and hematite was quoted at 66s, 9d. buyers and 
67s. 141. sellers one month. In the afternoon the tone 
was stronger, and prices of Cleveland warrants advanced 
to 53s. 9d. and 53s. 10d. cash, 54s. and 54s. 2d. one month, 
and 543. 74d. three months. The turnover was 6500 tons, 
and at the close there were sellers at 54s. cash and 54s. 3d. 
onemonth. Hematite was also firmer, and 2000 tons were 
done at 67s. cash, 67s. 1d. one month, and 66s. 9d. eighteen 
days, and closed at 67s. cash sellers. On Friday morning the 
market wasagain strong and active, and pricesad vanced still 
further. Cleveland warrants cha hands at 54s. 14d., 
543. 5d., and 54s. 44d. cash, 543. 7d., 543. 84d., 54s. 74d., 
and 543. 8d. one month. The business amounted to about 
20,000 tons, and the closing quotations were firm at 
54s. 5d. cash, and 54s. 84d. one month sellers. Hematite 
advanced to 67s. 6d. and 67s. 9d. one month, and about 
2500 tons were done at these prices, and the market closed 
with gy over at 67s. 10d. one month, sellers at 67s. 6d. 
cash. In the afternoon the upward tendency continued, 
and 14,000 tons of Cleveland warrants were dealt in be- 
tween 54s. 5d. and 54s. 6d. cash, and from 54s. 9d. to54s. 10d. 
one month, and at 55s. 14d. three months. The close was 
firm, with sellers at the higher levels. Two lots of 
hematite wee done at 67s. 6d. ge 8 days and 67s. 9d. 
one month. On Monday morning the market opened 
firm, but reacted a litile and closed easier. large 
business of 27,500 tons of Cleveland warrants was done 
at 54s. 6d., 54s. 4$d., and 54s. 5d. cash, 54s. 6d. and 
54s. 5d. four days, and at 55s. and 54s. 9d. one month. 
The closing quotations were 54s. 44d. cash and 54s. 8d. one 
month sellers. Hematite, 2500 tons, changed hands at 
67s. 44d. and 67s. . cash, 673. 44d. seven days, and 
67s. 9d. and 67s. 84d. one month, with buyers over at 
67s. 3d. cash. At the afternoon session the market was 
weaker, about 12,00 tons of Cleveland warrants being done 
at 54s. 34d. and 54s. 3d. cash, 54s. 34d. eleven days, 54s. 64d. 
and 54s. 7d. one month, and . and 553. 14d. three 
months. At the close the quotations were 54s. 3d. cash and 
54s, 64d. one month sellers. Hematite, one lot, was dealt 
in at 67s. 14d. cash. On Tuesday morning the market 
was flat at the opening, with Cleveland warrants at 
54s. 04d. and 543. cash. Business improved and prices 
advanced to 54s. 3d. and 54s. 24d. cash, 54s. 1d. three 
days, 54s. 4d. and 54s. 34d. one month, and 55s. three 
months. The turnover was 12,000 tons, and the closin 
quotations were 54s. 3d. cash, 54s. 64d. one month, an 
55s. three months. In the afternoon the tone was weaker, 
and 6000 tons of Cleveland warrants were dealt in at 
54s. and 51s. O4d. cash, 54s. 14d. and 54s. 3d. ten days, 
54s, 34d. twenty-seven days, and 54s. 44d. one month. 
Closing sellers quoted 543. 14d. cash and 5s. 44d. one 
month. One lot of hematite was done at 66s. 8d. cash, 
fhe market was weak this (Wednesday) morning, due 
in some degree to realisations. The dealings amounted 
to 15,000 tons of Cleveland warrants at 53s. 114d., 53s. 7d., 
and 53s. 74d. cash, 54s. 3d., 53s. 10d., and 53s. 104d. 
one month, and closing sellers quoted 53s. 9d. cash 


and 654s. one month. Hematite was quoted at 
663. 6d. buyers, and 67s. sellers one month. The 
i Cleveland, 


settling _— were: — Scotch, 58s. 9d.; 

9d.; hematite, 66s. 6d.; and Standard foundry iron, 
53s. 6d. In the afternoon the tone was again flat, and 
Cleveland warrants were easier, about 17,000 tons chang- 
ing hands at 53s. 7d. cash, 53s. 9d. sixteen days, and 
53s. 1ld. twenty-nine days. The close was 1d. down 
from the morning, at 53s. 8d. cash and 53s. 11d. one 
month sellers. Hematite was offered at 66s. 6d. cash, but 
there were no buyers _ The following are the market quo- 
tations for makers’ (No. 1) iron:—Clyde, 66s.; Calder 
and Gartsherrie, 66s. 6d.; Summerlee, 68s. 6d.; Langloan, 
69s.; and Coltness, 74s. (all shipped at Glasgow); Glen- 
garnock ae, at Ardrossan), 66s. 6d.; Shotts (Shipped 
at Leith), 6d.; and Carron (shipped at Grange- 
mouth), 683. 


Sulphate of Ammonia.— During the past week the trade 
in sulphate of ammonia has been somewhat quiet. Prices 
are fairly firm round 12/. per ton for prompt business, 
w or Leith. . The amount shipped last week from 
Leith Harbour was 575 tons. 


Scotch Steel Trade.—The Scotch steel trade continues to 
show very little alteration in the prevailing conditions. 
bd business is being done in almost all the depart- 
ments, with the single exception of the plate-rolling 
mills. More work is wanted for some of these mills, 
but this may be forthcoming at an early date, as there 
are rumours of several fresh shipbuilding orders havin 
been placed lately. The export trade, both in sectiona 
and F peta steel material, is satisfactory, and the de- 
mand continues good. With regard to prices, no change 
falls to be reported, quotations keeping firm, although 
not a few seem inclined to think that a slight reduction 
might. rn business, especially for shipbuilding 
material, 


Engineering Works Extension.—Messrs. Thomas Shanks 
and Oo., Union Iron Works, Johnstone, have just fixed 
contracts for an im t extension of their premises. 
The firm has decided to duplicate the gene v main build- 
ing, which is about 360 ft. long, 72 ft. wide, and 50 ft. 

and Messrs. Ro! Simpson and Co., Limited, 
Johnstone, are the successful contractors for the erection 
of all the iron and steel work. When these alterations are 








completed, Messrs. Shanks’s establishment will be among 
the largest in Great Britain devoted to the manufacturs 
of heavy tools. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Local Limited Companies,—Mr. Ambrose Firth, when 
residin * io snare yeseting of ann in the 
ightside Foundry and Engineering Company, spoke . { 
A nas state of their trade, remarking that it was 
principally in uence of their having extended ther 
operations. Formerly they confined their attention ‘> 
local demands, but now they were sending machines «!| 
over England, to America, and the Continent. They 
were also paying special attention to the manufacture of 
large steel-works plant, punching and shearing machin s, 
and electrical appliances. A dividend of 6 per cent. was 
declared. —The holders in the Sheffield Forge and 
Rolling Mills, at their annual meeting, congratulated the 
directors on the prosperity of the company, and the way 
in which their works were being kept upto date. A 
dividend of 10 per cent. was declared.—The directors of 
the oe me Coal and Iron Company recommend a 
final dividend of 74 per cent., a per cent. for the 
year.—The directors of the Staveley Company recommend 
a final dividend of 5/. per share, equal to 15 per cent. per 
year. 


Iron and Steel Trades.—Almost all departments at the 
large works are fully occupied, although operations in 
some of them are interfered with by the absence of work- 
men on holidays. On several occasions recently so few 
men have turned up in some of the shops at the beginning 
of the week that it has not been considered worth while 
to start the machinery. A cricket, football, or fishing 
match is sufficient to keep thousands of men from their 
work. All the departments having to do with railway 
and tramway material are very fully employed, and orders 
continue to come to hand in satisfactory quantities. There 
have been some fluctuations in prices of iron, but, on the 
whole, the market is fairly steady. In some cases rather 
more money is being paid for Derbyshire and Lincoln- 
shire qualities. The rolling-mills, tilts, and forges are 
well employed, although at some of them accumulations 
of work are being wiped off. 


South Yorkshire Coal Trade.—The reports of the con- 
dition of the coal trade are fairly satisfactory. For steam 
coal there is still a very large demand, and the pits are 
working full time. Prices run from 83. 6d. to 9s. per ton 
at the pits. The demand for house coal is still much 
below the means of supply, and _ short time is rather the 
rule than the exception. As a result of the restricted 


output, small nuts for gas-making purposes are scarce, 
and prices are very firm. There is a well-sustained de- 
mand for boiler and other common fuel. Blast-furnace 


cokes are selling at 12s. per ton and upwards, and steel- 
making cokes at 243. per ton and upwards. The possible 
output now is in excess of the demand. 








TeENnpDERS InviTED.—The Board of Trude Journal states 
that tenders are invited for carrying out canalisation and 
water supply schemes at Jassy, Roumania. The cost of 
the works is estimated at about 341,895/. and 75,5041. 
respectively. Particulars may be obtained from the 
offices of the municipality of the town in question, and 
tenders will be opened on September 24. 





ContTracts.—Messrs. Johnson and Phillips, Limited, 
of Old Charlton, have secured the contract for supplying 
and laying of cables for the Urban District Council of 
Handsworth. The Stratford Electric Supply Company 
have also placed an order with them for the complete 
electric lighting plant, which includes the supply and 
erection of gas-plant engines, generators, battery, switch- 
board, and vulcanised bitumen cables.—Amongst recent 
orders for weighbridges, Messrs. W. and T. Avery, 
Limited, of the Soho Foundry, Birmingham, have secured 
one from the Great Western Railway, for their Kingswear 
Station. This is for a 100-ton combined weighbridge, 
50 tons on each platform, and is fitted with live and dead 
rails, which entirely dispense with the use of loose weights. 
This firm have also just dispatched to the North-Western 
Railway of India ape waren an 18ft. by 6 ft. 6in., 
of 32 tons capacity, fitted with their improved  polyeraded 
steelyard for weighing in two or more standards ; this 
arrangement being much appreciated, as no calculations 
are required to obtain the exact weight in either standard. 





Tue IntsH INTERNATIONAL Exuisrrion.—In Dublin, 
in May, 1907, there will be an Irish International Exhi- 
bition, conceived on,a scale never hitherto attempted, 
and the first Exhibition of its.kind held in Ireland for 
nearly forty years. The chief objects of the Exhibition 
are ‘‘to promote and foster industries, arts and sciences 
of Ireland by adisplay of the products for which the 
country is famous, and to stimulate commercial develop- 
ment in all its branches.” In addition to industries, 
arts, and sciences, great prominence will be given to the 
history, literature, and antiquities of Treland, while a 
special feature, and one which will receive cordial sup- 
port, will be the cottage industries and women’s indus- 
trial section, for which particular arrangements are being 
made, and the fostering of which means so much to the 

nts of Ireland. Spinning and weaving and lace-mak- 
ing form the principal occupations of the peasant wonien, 
and it is hoped that the Exhibition will do much towards 
increasing and improving this industry. The Exhibition 
grounds are excellently situated and admirably ada ted 
to the purpose. They will cover about 52 acres, inc ud- 
ing Herbert Park, recently made over to the public by 
the Earl of Pembroke. The entire organisation is under 
the presidency of the Marquess of Ormonde, K.P. 

















Avc 31, 1906.] 


ENGINEERING. 





289 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on Change here was larger than it has been for some 
little time past, many of the habituds having returned 
from their holidays. The tone was pretty cheerful, but, 
as is often the case after a brisk spell of buying, there 
was a lull, and quotations for Cleveland pig eased. Early 
in the day No. 3 g.m.b. Cleveland pig was sold at 
his. 6d. f.o.b., and im exceptional cases even more was 
realised, but towards the close of the market buyers would 
not give that price. To-day the quotation was further 
reduced, and though there was really no pressure to sell, 
No. 3 was obtainable at 54s., whilst some buyers 
were not prepared to give above 53s. 9d. No. 1 was 
553. 6d.; No. 4 foundry, 53s.; and No. 4 forge, 52s. 
Again mottled and white iron were not quoted. East 
Coast hematite pig iron was very strong, owing to im- 
proved demand and a tendency to increased cost of pro- 
duction. Nos. 1, 2, and 3 went up another 6d. per ton, 
and thus became 66s. 6d. for early delivery. Spanish 
ore showed a marked inclination to rise, but it could 
hardly be said to have been actually advanced. Rubio 
of 50 per cent. quality was fully 203. ex-ship Tees. 
Middlesbrough warrants were flat, and closed 53s. 74d. 
cash buyers, or 7d. below yesterday's opening quotation. 
Shipments of pig iron for August are excellent, and 
inland deliveries have also been on a good scale. tly 
some pretty heavy sales have been made, one of them 
being to America. The stock of Cleveland pig in the 
ublic warrant stores has, during the month just ended, 
peen reduced by some 12,000 tons, and very much heavier 
withdrawals are expected to be made during September. 


Manufactured Iron and Steel.—There is a distinctly 
better feeling in manufactured iron and steel. New 
orders are still rather scarce, but a fair number of in- 
quiries are reported, and the recently threatened reduc- 
tions in quotations has quite disappeared. Values now 
seem more likely to advance than otherwise in the near 
future. 
Common iron bars are 7/. 5s.; best bars, 7/. 153.; best best 
bars, 8/. 5s.; iron ship-plates, 7/. 5s.; iron ship-angles, 
7l. 53.; iron ship rivets, 7/. 17s. 6d.; steel bars, 7/.; steel 
ship-plates, 7/.; steel ship-angles, 6/. 12s. 6d.; steel boiler- 
plates, 8/.; steel joists, 6/. 7s. 6d. ; steel sheets (singles), 
8/.; and steel sheets (doubles), $/. 53.—all less the cus- 
tomary 24 per cent. discount. Cast-iron railway chairs 
are 31. 15s.; heavy sections of steel rails, 6/. 7s. 6d.; 
and steel railway sleepers, 6/. 17s. 6d.—all net cash at 
works, 


Cowl and Coke.—Gas-coal continues in very de- 
mand, with an enlarging home consumption, and quota- 
tions naturally tend upwards. There are as yet no actual 
changes, however. Bunker coal is a little more plentiful, 
with the result that the large demand is easier met. Un- 
screened Durham bunkers are in the neighburhood of 103. 
f.o.b. Coking coal is rather scarce and very stiff in price. 
Demand for export is excellent, and the f.o.b. price is 
about 193. Medium blast-furnace coke is fully 183. de- 
livered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for large steam-coal has been 
somewhat inactive ; the best large descriptions have made 
15s. to 153. 3d. per ton, while secondary qualities have 
ranged from 133. 9d. to 14s. 9d. per ton. ouse coal has 
shown scarcely any change; the best — qualities 
have been quoted at 14s. to 14s. 6d. per ton, while secon- 
dary descriptions have ranged from lls. to 13s. per ton. 
No. 3 Rhondda large has brought 15s. per ton. Foundry 
coke has made 183, 6d. to 19s. per ton, and furnace ditto 
16s. 64. to 17s. 6d. per ton. As regards iron ore, Rubio 
has made 18s, 9d. to 19s. per ton, and Almeria 18s. 9d. 
per ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c , to Cardiff or Newport. 


Coaling at Sea.—The battleship Commonwealth has 
been coaling from the collier Torridge, on her way from 
Bangor. She took on board 780 tons, at an average rate 
of 43 tons per hour. 


Bristol Docks.—The traffic returns for sixteen weeks 
show an increase of 18,841 tons foreign, and a decrease of 
15,742 tons coastwise. The dues received were larger by 
2291. The foreign tonnage of Bristol Docks for the year 
ending April, 1906, was 1,025,460 tons, while the coast- 
wise movement was 1,087,447 tons; the general move- 
ment for 1905-6 was accordingly 2,112,907 tons.. This 
aggregate compared with 2,078,349 tons in 1904-5 and 
2,116,339 tons in 1903-4. 


Wales and Ireland.--An official trial-trip was made on 
Friday, the 24th inst., of the new steamer St. Patrick, the 
first of three turbine steamers which are to on the 
ishguard and Rosslare (Irish) service organised by the 
Great Western Railway Company, and which were re- 
cently illustrated in our columns. A special train which 
ieft Newport at7.40a.m. reached Fishguard at 11.15a.m., 
and the St. Patrick started for Rosslare at 11.45 a.m. 
Chere was rather a trying sea, but the conclusion arrived 
at was that the steamer was a good sea boat. The passage 
“a8 made in something under three hours, and at Rosslare 
the visitors on ome the St. Patrick found a Great 
Southern and Western (Ireland) Railway train waiting 
for them to convey them to Waterford over a new line 
connecting Rosslare with that city. The party did not 

tay long at Waterford, but rejoined the St. Patrick at 
‘.15 p.m., Fishguard being reached at 9.15 p.m. 7 

cistanice from Fishguard to New. York is 2902 nautical 
miles, as compared with the 3017 nautical miles separating 


A good deal of work is being turned out. T 


6d.;| magnets. 


of 19.36 lb. weight per foot. 





New York from Liverpool and the 3077 nautical miles 
separating New York from Southampton. Fishguard is 
259 miles from Paddington, and a tourist leaving Pad- 
dington at 8.45 a.m. will reach Waterford at 6.25 pm., 
Cork at 9.20 p.m., and Killarney at 10.10 p.m._ 


Pembroke Dockyard.—It is now authoritatively an- 
nounced that the Lords of the Admiralty propose to lay 
down a new ship at Pembroke Dockyard early in the 
financial year 1907-8. 


Dowlais.—Th®:Big Mill has been well employed upon 
light s of various descriptions. The output of the 
Goat Mill has also beet considerable, steel rails having 
been principally turned out; there was also, however, 
an appreciable production of steel sleepers. 








MISCELLANEA. 

THE coefficient of expansion of concrete of the propor- 
tions 1:2: 4 has been determined as 0. for 1 deg. 
Fahr., while for steel it is 0.0000066, and for wrought iron 
0.0000068. 


The construction of a 650-mile pipe-line is planned 
between Chanute, Kan., and Port Arthur, Tex. The 
pipe is intended for the convey ance of oil from the Kansas 
and Indian Territory fields, and will be of 8 in. diameter. 


The Board of Trade Journal reports that the munici- 
pei of Gothenburg is about to contract a loan of about 
3331. sterling, for the carrying out of various public 
works, including port improvements, conStruction - of 
bridges, hospital, abattoir, &c. 


The tonnage passing through the ‘‘Soo” (Saulte Ste. 
Marie) Ship Canals in July amounted to 7,731,771 tons; 
which constitutes a record for all months since‘the com- 
mencement of their working. This figure shows an in- 
crease of 1,029,011 tons over the corresponding month 
of last year. 


Storage reservoirs established in the Apennines will be 
utilised in the supply of electricity to Spezia and Genoa. 
hree generating stations for Genoa have an aggregate 
capacity of 28,000 horse-power, the reservoirs in connec- 
tion with them having a combined capacity of 30,000,000 
cubic metres. 

In well-sinking in Pennsylvania, according to the Engi- 
neering Record, lost drill-points have recove 
from borings in various places by means of electro- 
At Greensburg a heavy point stuck in a well 
ata depth of 250 ft., but was readily loosened and brought 
to the surface by an electromagnet. 


The harbour at the Skaw is now approaching com- 
pletion ; both the main and the cross-piers are built, and 
the construction of the pier-heads is leecques yt satisfac- 
torily. The new harbour is already being used by a large 
number of vessels, and will undoubtedly prove a great 
boon, more especially, of course, to fishing vessels. 


A proposal is on foot, according to the Board of Trade 
Journal, to provide Buenos Ayres with an electric under- 
ground railway. The proposal is said to emanate from 
the firm of Messrs. Guesada and Gallo. The Ferro- 
Carril Oeste Company, of Buenos Ayres, have also ap- 
plied for sanction to be given to a scheme for the exten- 
sion of their line, underground, from the Calle Sadi 
Carnot to the harbour. 


The Strang car, to which we referred in error as the 
Strong car in our “ Miscellanea” in the issue of the 
17th inst., has been delivered by the Strang Gas-Electric 
Railway Company, of Philadelphia, to the purchasers, 
the Missouri and Kansas Interurban Railway. The total 
length of the car is 52 ft. 9 in., and the interior is divided 
up into a driver’s compartment, 14 ft. 8 in. in ] a 
smoking compartment, 10 ft. 8in. in length, and an ordi- 
nary passenger compartment, 27 ft. 5 in. in length. 


Steel sleepers of the pattern made by the Carnegie 
Steel Company are in use on nine rail is in the United 
States, and, by the end of 1906, another 53 miles will have 
been laid on other lines in the North and South American 
agg a —y = is | o_ form _ - Ferm 

in. high, the top flan ing 44 in. and the bottom 
ot in. in width. The —~ ft din. thick, and the beam 
Some of these sleepers 
have been in use for seven years, The noise is said to be 
less than on a track laid with wooden" sleepers, a state- 
ment which seems rather remarkable when it is consideréd 
that in experience with steel sleepers in other countries 
it is almost universally admitted that they are far the 
more noisy of the two types. iw 

Some interesting statistics eoinding be the working of 
goods trains are given in a paper by Mr. W. T. p same Bo 
son, read before the British Association. Figures show- 
ing the number of wagons per goods train indicate that 
the number has been steadily increasing of late years in a 
fairly regular manner, having grown from a maximum of 
about thirty-five wagons a few years ago to seventy and 
eighty, or even a hundred wagons at the present day. 
Curves showing the numbers per train have two a 
one in April-May and the other in September- ber, 
when the number of wagons per train far exceed the 
numbers for the mid-summer or mid-winter. The load 

Tr n is growing steadily, though it still remains 
on. The load statistics show, on one particular system, 
an increase from 4.22 tons wagon in 1903 to 4 80 
tons in 1905. The increase of freight receipts per train- 
mile showed an improvement of 24.2 per cent. as the 
average for a British and Irish systems during 
the period of 1899 to 1905. 


The use of tar for coating iron and steel work is not 
recommended, among other reasons, for the fact that it 


red | Imray’s' death in 1902, havi 


“| line solution of the ‘nitrate. 





_has a somewhat in urious effect on these metals. Many 


efforts have been made to neutralise this effect by the 
addition of one or other substances to the tar. Little pe 
t has 


— =o rule, of these efforts, but a coal-tar 
now made which seems to fulfil all requirements. 
It resulted from studies of this question at the New 
Orleans Naval Station. The paint is pronounced non- 
injurious by the chemists at the Government Navy Yard, 
Washington, and is composed of the following :—Coal- 
tar, 8 parts; Portland cement, 1 part; kerosene oil 
1 part. Another mixture gives coal-tar 16, Portland 
cement 4, and kerosene 3 parts. The Portland cement 
neutralises the action of the tar on iron and steel, while 
the kerosene acts as dryers. It is suitable for painting 
ironwork of all kinds, and is a satisfactory coating, it is 
said, for ships’ sides, and may alzo be used as galvani 
iron. 





Coat 1n GermMany.—Germany’s production of coal in 
the first half of 1906 was 67,257,295 tons, against 56,630,591 
tons in the corresponding period of 1905. The production 
of coké for the half year was 9,778,480 tons, as compared 
with 6,554,776 tons. 


Pxrrsonat.—Messrs. James Gordon. and Co., of 52, 
Lime-street, E.C., consulting and water-power engineers, 
wish us to state that after September 3 their address will 
be 81 and 83, Knightrider-street, Queen Victoria-street, 
London, E.C.—We/are also requested to state that in 
future. Messrs.: nson and Phillips’ telegraphic addrees 
will be Juno, Charlton. Kent. 





» Tue tate Mr. C. D. Anet.—It is with 
have to announce the death of Mr. C. D. Abel, of Messrs, 
Abel and Imray, patent agents and experts. Mr. C. D. 
Abel was the second son,of John Leopold Abel, and 
brother of the late Sir Frederick A bel. ‘He was educated at 
the Government Engineering Coll Carlsruhe, Baden, 
from 1848 to 1852. On returning to land, and after 
acting as assistant in an engineering office for some time, 
in 1856 he became associated with Mr. Edward Cowper, 
a well-known pa agent of that time. On Mr, Cowper’s 
death, Mr. Abel purchased the business, and in 1871 took 
into partnership the late Mr. John Imray. 
Abel and Imray continued in Las hop? up to Mr. 

reviously taken into part- 
nérship Mr. Imray’sson, Mr, Oliver Imray, and Mr. A. G. 
Bloxam, * Mr. C. D. Abel did much to further improve- 
ments in patent law, and as early as 1865 he read a paper 
before the Society of Engineers on this subject. His latest 
communication was one before the Society of Arts in 
1904, on the Patent Act of 1902. * For this he was awarded 
the Society of Arts medal. Mr. Abel was one of the 
founders of the Chartered Institution of Patent Agents, 
on the Council of which body he served since its founda- 
tion in 1881. He was President of that Institution from 
1897 to 1899 inclusive. He was an associate of the Insti- 
tution of Civil Engineers, and also a member of the Insti- 
tution of Mechanical Engineers. 


t that we 


Messrs. 





Copper CELLULOSE FOR INCANDESCENT Gas-MANTLES. 
—So far all attempts made to replace the threads of 
cotton or ramie, out of which the mantles are made, 
by other materials — silk, jute, and artificial threads 
—had failed. Considerable success appears now, how- 
ever, to have been obtained with threads of copper 
cellulose. Certain modifications in the manufacture 
of the mantles were requi! to render the innova- 
tion useful. The cotton fibre of the common mantles is 
impregnated with a solution of nitrate of thorium, con- 
taining the small amount of ceria mixed with the thoria. 
This nitrate swells considerably when it is heated ; 
afterwards, during calcination to the oxide thoria, it 
shrinks, and this is not a desirable feature. he 
copper cellulose thread also absorbs a solution of thorium 
nitrate. But the fibre afterwards, on “calcination, 
crumbles to a powder. Spaniard, Plaissetty, showed 
how this difficulty could be overcome. When an alka- 
line solation of thorium nitrate is precipitated with 
ammonia,’ a — thorium hydrate falls out, which 
does not swell on heating, and which shrinks to small 
crystals, almost as hard as diamonds, during calcination. 

hen ‘the precipitation of the nitrate is effected in 
the imprégnated fibre of copper cellulose, very durable 
mantles are obtained. rary a lecture recently 
delivered’ by W.* Bruno, of the Deutsche Gasgliihlicht 
Company, of Berlin, Benz has obtained a further im- 
prévement by effecting the precipitation by hydrogen 
peroxide. “This is done in an acid solution, while 
the precipitatién. by ammonia starts with an alka- 
cined of the 
ordinary mantle contains the oxide Th O,; the hydrogen 
peroxide seems to yield a higher oxide, Th,O,. How- 
ever that may be, some remarkable advantages are 
claimed for the new copper ce mantles. The 
common mantles are hy; ic, and have, for this as 
for other reasons, to be packed ‘singly in Hhermetically- 
sealed boxes. The new mantles are not hygroséopic, and 
may be soaked in water for hours. Still more im t 
is the high mechanical strength claimed for the new 
mantles. Bruno flared one of the new mantles up, and 
squerzed and bent it without hurting it. Tested on 
Drehschmidt’s machine, the ordinary mantle stood only 
100 concussions, while the new mantles bore 2000 and 
3000 concussions. The new mantles are said to give 120 
candles for 3000 hours. It dces not appear unlikely thet, 
once the difficulty of the bent pe gee is solved, ordinary 
cellulose fibre may be found to answer for’ incandescent 
— The precipitation proceeses mentioned ate 
patented. 
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AUTOMATIC ADZING AND BORING MACHINE FOR SLEEPERS. 
CONSTRUCTED BY MESSRS. A.’ RANSOME AND CO., LIMITED, ENGINEERS, NEWARK. 
(For Description, see Page 287.) 
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THE RADIUM CONTROVERSY. 


THE controversy on the real nature of radium, 
which was initiated by Lord Kelvin in his letter to 
the Times on Thursday, the 9th inst., appears to be 
an instance of historic plagiarism, and has many 
precedents in the record of scientific progress. 
Thus Laplace was unable to accept the undulatory 
theory of light; Lavoisier’s ideas found their 
strongest opponents in some of the most renowned 
chemists of his time ; and Darwin’s work on evolu- 
tion owed its success to the then rising generation 
of naturalists, rather than to any assistance it re- 
ceived from those whose reputation wasalready estab- 
lished. In principle, physical and chemical theories 
should be held with a light grasp. As Professor J. 
J. Thomson has said in a recent address, a physical 
theory is ‘‘a policy rather than a creed,” and the 
physicist should always be ready to abandon or 
modify his views of the intimate nature of things 
as the necessity arises. Nevertheless, this is un- 
doubtedly a counsel of perfection, and, as stated, 
there have been many instances in the past where 
men of even the highest scientific capacity, and 
whose record has earned them an international 
renown, have proved unable to effect very neces- 
sary modifications in the theoretical conceptions 
which have guided their work. Probably much 
of their past success has been largely due to 
the clearness and vividness with which they have 
been able to picture to themselves the interrelations 
of the particular ‘‘mechanical model of the uni- 
verse ” they affect; and the abandonment, or rather 
modification, of this model is, accordingly, much 
more difficult for them than for younger men less 
thoroughly steeped in its peculiarities. 

The point at present in dispute may be summar- 
ised as follows :—In the early years of the last cen- 
tury Dalton revived a theory, originally due to Demo- 
critus, that matter was not infinitely divisible, but 
that it consisted of an aggregate of small particles 
or atoms which were inca ble of being broken up 
or subdivided by any Sueded method. Demo- 
critus held that the atoms were uncaused, and had 
existed from all eternity. Clerk Maxwell called them 
the foundation stones of the universe, and moved, 
we believe, rather by a desire to find a purpose in 
Nature than by purely two or philosophical con- 
siderations, went further by stating that they had all 
the appearance of being ‘‘ manufactured articles.” 
In opposition to this, however, many other physi- 
cists and chemists, whilst admitting that there was 
no proof of atomic disintegration in the laboratory, 
held that it was going much too far to assert its 
impossibility. The first indication of the existence 
of particles much smaller than ordinary atoms was 
obtained by Sir William Crookes, who was led to 
believe that in vacuum tubes the discharge was 
carried by something much less gross than the 
atoms, and this he called radiant matter. His 
views, however, met with little acceptance, espe- 
cially abroad ; but a few years ago Professor J. J. 
Thomson, by an extraordinarily ingenious series of 
experiments, suceeeded in actually weighing the 
particles carrying the discharge, and found them 
to have a mass of about ;gy, that of the atoms of 
hydrogen. It was later found that these ‘‘cor- 
puscles,” as Thomson dubbed them, could be ob- 
tained from all sorts of materials. If a sheet of zinc 
is exposed to violet light, they are liberated in 
large quantities, and in certain circumstances they 
are liberated in particularly copious streams from 
the salts of ealcium. About the same time as these 


294| researches were in progress Zeeman showed that 
294 | whatever it was that produced the light when a salt 
5 | was highly heated, it was not the atom as a whole, 
: but a very much smaller particle, the calculated mass 


of which agreed with that of the corpuscles measured 
by Thomson. Apparently, therefore, the corpuscles 
formed a constituent of the atom, and on one hypo- 


299 | thesis the atom consisted solely of these, there 


being about 1000 in an atom of hydrogen. In such 


goo | ca8e atomic disintegration was not only possible, 
304| but inevitable, since these charged corpuscles, 


moving in orbits within the atom at incredible 
velocities, were each and all acting as radiators, and 
thus losing their kinetic energy. Recent experi- 
ments by Thomson, however, go to prove that the 
number of corpuscles in the atom has been much 





over-estimated by the advocates of the above theory; 
yet, nevertheless, though the number in any atom 
is apparently of the same order as the atomic 
weight, the same reasoning holds, and on this 
theory a time must ultimately be reached when the 
internal stability of every atom breaks down. 

Contemporaneously with much of the two lines 
of investigation above mentioned, Becquerel made 
the startling discovery that uranium spontaneously 
gave rise to a radiation which acted on photographic 

lates, and therefore a certain energy. 

xperiment showed that this radiation was appa- 
rently independent of exterior influences and that 
it was of indefinite duration. The Curies subse- 
quently separated from uranium gangue the element 
radium, which possessed the peculiar properties of 
uranium in a marvellously enhanced degree. An ex- 
amination of the radiation emitted by this element 
showed that it could be divided into three portions 
—the so-called a, 8, and y rays. The a rays proved 
to be positively electrified particles of atomic pro- 
portions ; the 8 rays proved to be particles identical 
with Thomson’s corpuscles, whilst the y rays turned 
out to be similar to the well-known Réntgen 
radiation, but to have an extraordinary penetrative 

wer. It was further found that the ene 

iberated was so great that a mass of radium could 
raise its own weight of water to boiling point every 
hour. After measuring the mass of the a particles 
Rutherford suggested that helium was a product 
of the break up of radium, a supposition shown to 
be well based by Sir William Ramsay and Professor 
Soddy. In order to unify all the foregoing obser- 
vations it was suggested that we had here an in- 
stance of that atomic break-up which seemed a 
necessary consequence of Zeeman’s discovery. 

This view was bitterly opposed by many chemists 
and does not commend itself to Lord Kelvin. The 
chemists maintained that the whole phenomenon 
was simply a case of the ordinary break-up of a 
chemical compound, and were able to adduce 
instances from organic chemistry in which chemical 
reactions spontaneously occurred under certain con- 
ditions, and the rate of change followed exactly 
similar laws to those found by Rutherford to hold 
for the decay of the activity of the thorium emana- 
tion. In two most essential points, however, the 
new phenomenon differed from the old. In 
the first place, the amount of energy liberated 
was enormously great as compared with that set free 
in the breakdown of a similar weight of any known 
chemical compound; and, secondly, the rate of 
change appeared unaffected by great heat or by the 
most extreme cold. We helieve that some evidence 
has recently been obtained that the rate of radia- 
tion is slightly affected by extreme heat ; but the 
output is the same at the temperature of liquid air 
as at a low red heat, whilst all chemical reactions, 
on the other hand, are much influenced by such 
changes of temperature ; those in which the rate of 
change is progressive, rather than explosive, being 
particularly affected. So far as we are aware, no 
chemist has attempted to meet either of these 
objections, nor does Lord Kelvin. 

he extraordinary amount of energy liberated by 
radium led to another fertile suggestion—viz., that 
a considerable proportion of the flow of heat from 
the lower strata to the surface of the earth was due 
to the presence of radium. For many years a 
certain school of thought had derived much mental 
consolation from the knowledge that physicists and 
geologists were unable to agree as to the age of 
the earth. Considering the earth as a mere coolin 
body, the conductivity of the surface layers o 
which was known, Lord Kelvin many years ago 
showed that the date at which the solid crust first 
began to form was probably not more than 100 
million years distant. Similar calculations, made 
on the assumption that the sun’s temperature 
radiation was due solely to the energy liberated by 
its shrinkage, led also to the conclusion that it had 
not been a source of heat and light for more than 
15 or 20 million years. Geologists, on the other 
hand, declared that the record of the rocks pointed 
to an enormously greater lapse of time between the 
deposition of the first sedimentary rocks and our 
era. In 1894 Professor Perry showed that the 
possible age of the earth might be very much 
greater than calculated by Kelvin and Tait, pro- 
vided that the interior conductivity was greater 
than that of the surface rocks. This hypothesis, 
however, led to the conclusion that the crust must 
be very thick, which appears to be negatived by 
the wave phenomena observed in earthquakes. If, 
however, the surface layers of the earth contained 
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an appreciable quant:ty of radium, the whole diffi- 
culty would seem to disappear, and an examination 
of the surface rocks by Mr. Strutt shows that the 
amount of radium present is sufficient to fully 
account for the observed temperature gradient, 
even if the crust were only a few tens of miles in 
thickness. 

No doubt, this conclusion would be invalidated 
if, for any reason, the radium in the lower levels 
ceased to disintegrate, and Lord Kelvin, in one 
of his several letters to the Times, adopts a sug- 
gestion of Mr. Douglas Rudge that the enormous 
pressures to which it is subjected would prevent 
the display of its peculiar activities. Since, how- 
ever, these are unchecked by an extreme of cold 
not excessively far removed from the absolute zero 
of temperature, there seems no 4 priori ground for 
believing that they should be checked by pres- 
sure. Presumably the idea is to assimilate the 
break-up of radium to that of calcium carbonate, 
into lime and carbonic acid gas. This latter reaction 
is brought to a stop, or, rather, to a state of statis- 
tical equilibrium, when the pressure of the liberated 
gas reaches a certain limit. But this limiting pres- 
sure is dependent on the temperature, a fact which 
in itself seems sufficient to negative the suggested 
analogy. The burden of proof, therefore, would 
seem to rest on those who assert the influence of 
pressure, and this proof they have made no attempt 
to provide. Unless some action of this kind takes 
place, the presence of radium in the earth’s crust, 
in the quantity actually observed, makes the earth 
out, old enough to suit every requirement of the 
geologist; and the difficulty with respect to the 
duration of the sun’s light and heat disappears in a 
similar fashion. It is true that no direct indication 
of the presence of radium has actually been observed 
in the solar spectrum ; but it will be remembered 
that helium was first discovered in that luminary, 
and only detected in our planet many years later. 
There is strong reason for believing that helium is 
always a product of radioactivity, and, hence, that 
the sun contains notable quantities of radioactive 
bodies. 

A curious feature of the derivation of helium 
from radium is that helium is not at the outset de- 
tectable in the emanation given off, but only makes 
its appearance after the lapse of some days. Were 
it involved in the emanation in the same way that 
sodium is in common salt, it seems hardly possible 
that its presence should not be evident in the 
spectroscope from the very outset, though, no 
doubt, cases are known where the presence of one 
gas masks the spectrum of another, though present 
in a fair proportion. 

Of course, the theory of atomic disintegration 
involves as one of its consequences that radium is 
an evanescent element, its life period being some 
1000 to 1500 years. Hence, unless renewed from 
some source, it would long ago have vanished from 
the earth. _ Its parent substance is supposed to be 
uranium—an element which is also breaking up, one 
of its decomposition products being radium. Evi- 
dence of this connection is afforded by the observa- 
tion that the amount of radium present in a 
uranium mineral is always a constant, though very 
small, fraction of the weight of uranium present. 
The life period of the latter is enormously greater 
than that of radium, and possibly the element in 
question is the residue of some other primordial 
element which has long since vanished from the 
face of Nature. 

Of course, like any other physical theory, this 
one of atomic disintegration may, as observations 

.accumulate, prove unequal to the description of 
‘new experiments; but as matters stand, no compet- 
ing explanation of the phenomena involved seems 
to cover and unify so wide a range of observed 
facts; and it will certainly not be abandoned until 
some other hypothesis is developed which will 
afford an equally intelligible and adequate model 
of the internal structure of the atom. The 
whole question is now in its infancy, and much 
light on it may be expected during the next 
few years. Though at present the matter is of 
no immediate practical importance, the material 
interests of the race are involved in no remote 
degree. Our present civilisation is based upon 
the possession of coal, and the output of mecha- 
nical power is increasing rapidly from year to 
‘year. In no very distant future the supply of 


this at present indispensable commodity will be 
exhausted, and unless the human race can find 
some other source of energy, a relapse into bar- 
Recent experiments at 


barism seems inevitable. 


Cambridge go to show that it may not prove wholly 
impossible to unlock the enormous reserves of 
internal energy which, on the hypothesis now under 
debate, are assumed to be locked up in the atom ; 
though in the experiments in question this release 
of energy was only effected to a degree but little 
removed from the infinitesimal. 





THE VERTICAL GAS-RETORT. 

For very many years the manufacture of coal- 
gas was carried out exclusively in horizontal retorts, 
and even to-day there are comparatively few gas 
works with settings of any other kind. The intro- 
duction of the inclined retort was more of a change 
in practice than in principle, for though it totally 
altered the appearance and methods of operation 
of the retort-house, the actual gasification of the 
coal was carried out under almost exactly the same 
conditions as in the horizontal retort. The process 
remained intermittent, each charge being com- 
pletely coked and withdrawn before the introduc- 
tion of the next, and, in fact, except that the 
coal lay upon a sloping surface instead of ona 
horizontal one, the condition inside the retort re- 
mained exactly as before. An essential feature 
of both the horizontal and inclined retort is the 
free space above the layer of coal, which not 
only allows it to swell without hindrance as 
coking proceeds, but forms a passage-way, along 
which the evolved gas can escape to the ends. 
The space, moreover, exercises a most important 
effect upon the character of the gas, which 
undergoes complicated changes under the in- 
fluence of the radiant heat beating down from 
the top of the retort. What changes are effected 
in the gas as it passes along on its way to the 
ascension pipes are not completely known ; but its 
chemical composition is altered, and its volume 
largely increased. Ethane, for example, will split 
up into ethylene and hydrogen, which occupy to- 
gather double the volume of the original ; and ethy- 
ene, again, will split into several separate gases, 
with a further volumetric increase. Should the gas 
absorb too much heat from the retort-walls, further 
complications ensue, often entailing a reduction in 
volume and the appearance of undesirable con- 
stituents. 

The present process of gas-making has obvious 
disadvantages, from the point of view of securing 
the greatest quantity of gas and the greatest uni- 
formity of its composition. The more volatile pro- 
ducts of the coal come off very rapidly and pass 
away, a part traversing, perhaps, nearly 20 ft. of 
the hot retort, and other parts only a few inches. 
The ultimate composition of the two portions will 
evidently be very different, and the composition in 
either case will again differ largely from that of 
the gas given off towards the end of the distillation 
when the retort has regained its full temperature, 
and is practically full of red-hot coke. To geta uni- 
form product by the present methods of intermittent 
charging, with the consequent fluctuations of tempe- 
rature, seems impossible, and no successful method 
of working a horizontal or inclined retort in any 
other way has yet been devised. A vertical retort 
can be worked continuously to all intents and pur- 
poses, but the vertical position at once introduces 
totally different conditions under which the gas is 
evolved. Such a retort would naturally afford 
much less facility for the escape of the evolved 
gases, which furthermore would have to rise up 
through more or less of the mass of incandescent 
coal, and might therefore become decomposed and 
impoverished. In a vertical retort, also, the coal 
must be packed more tightly, so that not only 
would the evolution of the gas be hindered, but 
trouble might arise from the expansion of the mass 
as it became coked. 

However, vertical settings offered such great 
advantages in many respects that it is not sur- 
prising that they were tried, with a view to find 
out how far the apprehensions as to their behaviour 
were justified. It must not be forgotten that in 
retort-house working there are many things to be 
considered beyond the immediate quantity and 
quality of gas that can be produced from a given 
amount of coal. The coke formed is a valuable 
asset, and gas-making must be carried on with a 
view of producing a dense hard coke of good 
market value. Again, to minimise the production 
of tar and naphthalene is important for practical 
and commercial reasons, while apart from all these 
points there is the cheapness of working to be 





considered. The cost of the retort-house, the cost 





of the bench and of the machinery required, all im- 
pose proportionate charges upon every cubic foot of 
gas manufactured, and these must be kept low 
without unduly increasing the operating expenses 
or involving heavy charges for maintenance and 
repairs. A retort-bench, moreover, has so many 
ways of giving trouble that a radical departure in 
design is looked on with distrust by gas managers, 
who, asa rule, think it better to bear the ills they 
have than run the risk of bringing down new ones 
on themselves. The construction of a new returt- 
bench, or merely a new setting, is by no means a 
cheap experiment, and, apart from the possibility 
of its worthlessness, there is always the chance of 
interfering with the normal make of the works. 

In spite of the prejudices to be overcome in in- 
troducing a radical departure from existing practice, 
several methods of vertical retorting have come 
into actual use in gas works. The principle, of 
course, is not new, and various attempts have been 
made to put it into practice since the time of 
Murdoch, whose first retort, by the way, is believed 
to have been set vertically. In the Scotch-shale 
industry, too, vertical retorting has been largely 
used, though, of course, it does not follow that 
what is suitable for the production of oil is neces- 
sarily advisable for the manufacture of gas. The 
style of vertical retort which shows the least diverg- 
ence from ordinary practice is that installed by Dr. 
Bueb at Dessau, and subsequently at Marien- 
dorf, near Berlin. In the Dessau system the 
retorts are oe charged, and subsequently 
completely discharged, as is the custom in the 
case of horizontal or inclined settings. The 
whole of the interior of the retort is filled with 
coal, Steam is admitted towards the end of the 
distillation to prevent the ‘‘ over-cracking ” of the 
gas, and to form water-gas by combination with the 
heated carbon. This process gives, in practice, 
about 13,500 cubic feet of coal-gas from 1 ton of 
Durham coal, the gas having a calorific value of 
560 British thermal units. This compares very 
well with the results of horizontal and inclined 
settings, and there is, moreover, an almost entire 
absence of naphthalene, and a large increase in 
the amount of ammonia recovered. The coke, too, 
is large, dense, and hard, while the tar appears as a 
light brownish oil, rich in hydrocarbons, and there- 
fore of considerable fuel value. As to the question 
of labour involved in operating these retorts, it is 
practically the same as in the case of ‘‘slopers,” 
all the heavy work of charging and discharging 
being done by gravity. 

The vertical retorts, which have now supplied the 
town of Dessau with gas for more than a year, 
have a height of 4 metres (13 ft.) and are grouped 
in two banks of ten, the furnace and the regene- 
rators being placed between the two banks. By 
the aid of three horizontal partitions the furnace 
gases are forced to circulate round the retorts in a 
zigzag path. The loss of head only amounts to 
6 or 10 millimetres, and the gases leave the fur- 
nace, in which a temperature of 1400 deg. Cent. is 
reached, at a temperature of about 300 deg. Cent. 
The furnace is large enough to take coke fuel for 
24 hours, and the clinker is removed once every 48 
hours. Each retort takes about 500 kilogrammes 
(10 cwt.) of coal, and yields 400 cubic metres 
(14,009 cubic feet) of gas per day. The fur- 
naces and retorts occupy little floor-space, and the 
height of 4 metres (13 ft.), adopted at Dessau, has 
been exceeded with good economical results at 
Mariendorf, near Berlin, where retorts 5 metres 
(164 ft.) high have been constructed. As regards 
the coal, many kinds of German and English gas- 
retort coal, in addition to Donetz coal, have been 
tried, and only one type of Silesian coal has not 
answered. 

The Settle-Padfield retort, first used at Exeter 
in 1902, is one of the most important representa- 
tives of the vertical type, and is designed so as to 
obtain practically continuous carbonisation. The 
upper mouthpiece is connected to the base of an 
overhead coal-hopper by means of a vertical bored 
cast-iron cylinder. A rod passes through the cylinder 
carrying two conical pistons, one of which is always 
within the cylinder. This rod is given a slow rising 
and falling motion by means of a reversing worm- 
ear above. When it is in its highest position coal 
rom the hopper falls into the annular space between 
the pistons, and as soon as the under piston is low 
enough the coal escapes from the cylinder and falls 
into the retort. The distance between the pistons 
is adjustable, so that the charge may be varied 





from about 2 Ib. to 7 lb. per working stroke, and 
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the speed of the feeding mechanism may be regu- 
lated according to the method of working desired. 
If wished, the retort may be completely charged 
in a few minutes, or, on the other hand, the 
feed may be arranged so slowly that the  pro- 
cess of gas-inaking may be carried on continuously. 
The retort increases slightly in diameter from top 
to bottom, to facilitate the withdrawal of the coke, 
which is done at intervals. The lower part of the 
retort is bent outwards at an angle of 30 deg. with 
the axis. of the body, and is closed by a door on 
vertical hinges. Coke may thus be withdrawn 
with the greatest ease, as it. will come out by 
gravity. The quantity may be left to the judg- 
ment of the man in charge, who will close the 
door as soon as any coke appears which is not 
thoroughly burnt off. 

The internal. temperature of the Settle-Padfield 
retort varies very little, because of the method. of 
working ; and the gas generated is, therefore, of 
exceptionally uniform quality. The equable tem- 
perature, moreover, tends to lengthen the life of 
the retort, for the sudden chilling caused when 
6 cwt. or 7 cwt. of coal are thrown into a retort 
of the ordinary type is a most prolific source of 
cracks. At Exeter it has been found that 12,000 
cubic feet of 13-candle-power gas can be pro- 
duced per ton of small screened Somersetshire 
coal, carbonised in the vertical retorts. The coke 
remaining is of superior quality, aud the pro- 
duction of tar is reduced to about four or five 
gallons per ton, or half the usual quantity. In 
fact, it is not difficult to work the Settle-Padfield 
retorts without making any tar at all, and this has 
been done for months together, concurrently with 
the production of over 13,000 cubic feet of 13-candle 
and 14-candle-power gas per ton of various coals. 
As far as occupation of floor-space and quantity of 
brickwork required per ton of coal carbonised are 
concerned, both these items are reduced appreci- 
ably. 

A third system of vertical retorting, known as 
the Woodall-Duckham, is also in successful opera- 
tion in this country. Continuous carbonisation is 
secured, as in the previous system; but in the 
Woodall-Duckham retort there is no free space 
above the coal, the latter completely filling the 
interior. It differs also in the fact that steam is 
admitted during carbonisation, this not being found 
necessary in the Settle-Padfield retort, although it 
is a feature of the Dessau plant, 

The experience so far gained with vertical retorts 
appears to show that they are not merely practic- 
able to build and work, but that they promise many 
advantages over the horizontal or inclined types. 
Their use certainly involves elevating machinery 
and overhead conveyors and hoppers for the coal ; 
but this is, elso necessary for inclined settings. 
The costly chtrgig and discharging machinery re- 
quired for working large benches of horizontals 
are entirely done away with, and the space re- 
quired on each side of the benches for these great 
machines to travel up and down the house need no 
longer be allowed. The present long ascension 
pipes connecting each retort with the hydraulic 
main will be replaced by very short ones, and 
the nuisance of ‘stopped pipes” either eliminated 
from the worries of the retort-house or reduced 
to very slight dimensions. Whether vertical 
settings will in time become the general practice, it 
is impossible to say ; but the great interest taken 
in the question recently shows that many gas engi- 
neers look to the system as a distinct advance on 
the way te more efficient practice. 








THE TESTS OF THE ELECTRIC RAIL- 
WAY COMMISSION OF THE LOUISI- 
ANA PURCHASE EXPOSITION OF 
1904, 

In our issue of August 17 we commenced a 

review of the work of the Electric Railway Com- 

mission of the Louisiana Purchase Exposition of 

1904, dealing then with the Commission’s work in 

connection with acceleration, braking, and service 

tests of electric cars of various types. We now 
purpose to deal with further investigations made 
by this body on track losses, and also with an 
interesting series of tests on the air resistance 
with which trains and cars in motion have to con- 
tend. 

Maintaining an attitude similar to that taken up 
with regard to the car tests—namely, the investi- 
gation of the behaviour of apparatus and estimation 





of losses, &c., under service conditions—the Commis- 
sion appointed by the St. Louis Exhibition autho- 
rities paid considerable attention to track questions 
in. connection with alternating - current work. 
Standard sections of rail were subjected to a series 
of tests, as were other sections of steel, but owing to 
the difficulty of obtaining, at the time, the desired 
materials, these tests are not so satisfactory as the 
Commission had wished to make them. In this 
matter special attention was paid to the ‘‘ skin” 
effect in conductors in alternate-current work. 
This term is applied to the forcing of the cur- 
rent to the outside of a conductor, which action 
is brought about by a counter-electromotive force 
roduced by the reversal of the magnetic flux. 
is electromotive force is greatest at the centre, 
diminishing towards the periphery, and results in 
an uneven distribution of current, which thus 
flows against an increased resistance. In these 
investigations 56-lb. and 80-lb. standard rails 
were tested, tests being also made on square steel 
bar of 64.15 lb. weight per yard, on round bar 
of 72 lb. and of 50.6 lb. weight, on square tool steel 
of 41.3 lb. weight, and on wrought-iron gas-piping 
of 22.72 lb. weight per yard. The results show 
that the pressure drop in the rail increased propor- 
tionately with the current for all frequencies, the 
curves representing these losses. being approxi- 
mately straight lines. The drop is very much 
greater at high frequencies than at low, as the 
accompanying figures clearly illustrate :— 


At Frequency of | At Frequency of 
10 Oycles per Second 60 Cycles per Second 


Volts drop per mile at 


100 amperes .. ee 19 44 
Volts drop per mile at . 
500 amperes .. oe} 155 460 


The current losses were also found to be very 
large even at low frequencies, increasing with the 
higher frequency cycles. Compared with drop 
curves for direct-current working in the case of 
the light-rail section, it is to be noted that at low 
amperage the drops for alternate-current work may, 
according to the frequency, only measure from 
two to four times the direct-current loss; but at 
greater amperage these losses may, according to 
frequency, attain amounts equal to from 3.5 to 
even nine times the direct-current loss. The heavy- 
rail tests bear out these deductions. A study of 
the ratio of impedance to direct-current resistance 
bears out the theory that the best section is one of 
large periphery to small sectional area. This ratio 
was found to be greatest in round sections and 
least in the pipe section. 

Following up this matter, tests were carriel out 
on a complete installation of double track and 
trolley wire, a double track alone, a single track 
and trolley wire, single track alone, on single rail 
and trolley, and on single rail. To enter into these 
in detail would require more space than we can 
well devote to this subject, and we can but mention 
some few of the results. 

In the case of the double-track and double-trolley 
the direct-current and alternating-current losses 
follow the same trend as in the rail tests, though 
in a less pronounced manner. Comparing the 
double-track and double-trolley tests with the 
double-track tests, it is found that only about 20 
to 25 per cent. of the total-pressure drop occurs in 
the rails. Other tests confirm the figures already 
cited in connection with the single-rail tests. For 
instance, the pressure drop for 600 amperes with 
direct current is 33 volts per mile, while for alter- 
nating current of 60-cycle frequency it is 350 volts 
for the single track alone. Under conditions of 
similarity with those above for the double track 
and double trolley, the loss in a single track will 
be about 40:per cent. of the loss in the track and 
trolley-wire. 

A series of train and air-resistance tests complete 
the work of the Commission. The cars tested show 
resistances between the extreme theoretical values 
given by different well-known formule. The 
average resistance of 25 lb. per ton was determined 
for speeds between 30 and 60 miles per hour, and 
35 1b. at 60 miles per hour. Resistance is greatest, 
of course, at the higher speeds. The various forms 
of front and rear end of a car influenced the 
results; the flat form of front vestibule showing 
an increase in resistance of from 20 to 40 per cent. 
over other forms at 60 miles per hour. In fact, 
some of the most interesting of the researches of 
the Commission are those relating to the in- 





fluence of the form of the front and back ends 
of cars or trains on air resistance. The ques- 
tions were thoroughly investigated in a manner 
which is believed to be quite novel. A special car 
was constructed for the Commission. This car, 
which was not unlike in length and profile to the 
standard interurban cars in use on the road on which 
the trials were made, consisted of a body carried 
on. a pressed-steel flat car-frame,. mounted on stan- 
dard Baldwin’ trucks. The body of the car was 
mounted on eight wheels, 12 in. in diameter, . pro- 
vided with ball bearings. These wheels ran on 
rails bolted to the floor of the flat car. Safety lock- 
ing devices were provided, so as to limit the longi- 
tudinal motion of the body on the frame. All 
mechanism and gear connected with the running 
or motor parts was carefully arranged so as to inter- 
fere in no way with the motion of the body on the 
floor of the flat car. The trolley-pole was fixed to 
an oak standard attached to the flat car-floor, but 
independent of the body of the car. 

From two horizontal cantilever beams the vesti- 
bule, which was unconnected with the car-body, 
was suspended. To the back of tho vestibule were 
fixed a guide-frame, and a system of counterweight 
levers. A dynamometer fixed to the car-body floor 
had its steelyard system of leverage anchored to the 
floor of the flat car. A second dynamometer for 
the reading of the pressures on the vestibule was 
fixed to the floor of the movable car-body, the steel- 
yard system being connected with the vestibule 
framing. Two central oil-buffers, connected one 
with the other by piping, and fixed to the movable 
car-body floor, p: against the central post to 
which the trolley-arm was fixed, thus preventing 
excessive movement of the body, and minimisin 
shocks, &c. The dynamometers took the form o 
steelyards and spring balances combined, and were 
carefully calibrated. Different arrangements of 
front vestibules were employed as follows :—The 
front end for one series was provided with a vesti- 
bule of parabolic form ; in’ another the vestibule 
took the form of a parabolic wedge ; in another a 
standard vestibule was tested; and in another 
arrangement the vestibule was represented by a 
perfectly flat end. Variations were made also in 
the form of the rear end of the car. The car was 
run in both directions in order to obtain a sufficient 
number of results for both front and rear end 
conditions. Results of pressure on the sides and 
the roof of the car were obtained by subtract- 
ing from the amount of the total resistance of 
the whole car that due to the pressure on the 
vestibules. This amount to be substracted included 
the direct pressure on the front vestibule and also 
the suction due to the action behind the rear 
vestibule, which also tends to arrest the motion of 
the car. The forms of vestibule were found to 
stand in the following order of merit, commencing 
with the worst (dS the flat car end; (2) the 
standard end ; (3) the parabolic vestibule ; and (4) 
the parabolic wedge. The standard form shows 
the greatest rear suction due to the fact that it is 
irregular in surface, being provided with side doors 
and framing, &c. It is worthy of note that while 
the power provided was sufficient to propel the 
car when fitted with the parabolic wedge front with 
ease at a speed of 75 miles per hour, it was im- 

ible to urge it forward, when fitted with the 
at front vestibule, at a greater speed than 50 miles 
per hour. In order to bring out prominently the 
results of these tests, the relative power required 
to force the front vestibule only through the air was 
calculated at various speeds. The power needed 
to urge forward the standard form was taken in 
each case as 100 per cent., the results in the other 
cases being reduced to this base. At low speeds 
this shows that the power needed for this pur- 
pose is gy Fagg in the case of the parabolic 
wedge front, being actually 1.18 times, and in 
the case of the flat end no less than 4.25 times 
as great as that needed for the standard form. 
At 30 miles per hour the parabolic end and the 
parabolic wedge have improved their positions, and 
their values decrease till they reach a com tive 
minimum for the parabolic wedge of 0.496 of the 
power required by the standard form ; the flat front 
at the calculated speed of 100 miles per hour requires 
1.65 times the power needed by the standard type. 
Taken in connection with energy data, the power 
absorbed in kilowatts by cars fitted with various 
forms of vestibules is as given on the next page. 
A comparison of the suction action at the back 
end with the pressure on the front brings out the 





fact that while the parabolic wedge is the form 
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best suited for the front end, this shape is easily 
outclassed for the rear end by the simple parabolic 
form. The tests prove that in order to obtain any 
thing like satisfactory results both the front and 


rear ends of a car or train must be suitably de-| pe 


signed. It avails but little to give thought to the 
front end alone, neglecting the back. hile the 
report points to the advisability of minimising the 
resistance of trains and locomotives by the adop- 
tion of suitable forms and profiles, it must be borne 
ia mind that the hardest work encountered in 
hauling long trains is not necessarily found 
under head-wind conditions, but with side winds, 


when the flanges are forced up against the rails ; |, 


and no form of front or back end: will overcome 


this. a 
Power absorbed in Kilowatts. 


8 





Miles per hour .. 40. 100. 
Parabolic wedge form .. 6.6 18.4 61.9 | 231.4 
Parabolic form .. : 6.6 18.8 54 228.2 
Standard form .. 6.2 29.3 87.6 | 40L4 
Fiat form .. 10.3 | 39.8 123.5 622.4 


We cannot, unfortunately, deal more fully with 
the work of the Commission, and we leave the sub- 
ject feeling that we have done but scanty justice 
to the report we have reviewed. We have men- 
tioned neither the many ingenious and simple 
pieces of recording apparatus, nor the interesting 
expedients adopted in carrying out the tests in order 
to obtain certain specified conditions or results. 

For these and for a mass of other instructive in- 
formation we would refer our readers to the report 
itself.* While the Commission, with modesty, 
suggest that these tests, if they do nothing more, 
may form the basis of further research, itis certain 
that the collection of data embodied in this volume 
will fill many gaps in the practical knowledge pos- 
sessed by the electrical engineering world. 








BANBURY AS A CENTRE FOR 
MANUFACTURES. 

Banbury, realising that there is an increasing 
tendency on the part of manufacturers to migrate 
from London and other large towns, as already 
indicated in ENGINEERING, has appointed a special 
Borough Development Committee, with the view 
of affording information as to the suitabilities of 
the town for factory work. A prominent factor in 
favour of Banbury as a manufacturing town is the 
satisfactory railway facilities provided. There is 
an important junction between the Great Western 
and Great Central Railway Companies, who have 
a working agreement as to traftic. The Aynho- 
Ashendon section—now under construction— of 
the former company’s route from the North to 
London will complete the chain of communication 
to all parts. The main line is being widened to 
four tracks, from Banbury to the junction with this 
Ashendon section. The widening of the Banbury 
and Cheltenham line is also being continued. Con- 
siderable alterations have already been made by 
both companies to provide for the great increase of 
traffic anticipated, and further extensions are in 
= or planned, including the erection at 

anbury of large engine and repairing sheds, for 
which 10 acres of land have been purchased. The 
town is also served by a branch of the London and 
North-Western Railway, and by the Beford and 
Birmingham Canal, which, it will be remem- 
bered, is amongst those suggested to the Royal 
Commission as suitable to be widened and im- 
proved for vessels of large tonnage. 

The proximity of the coalfields of Warwick- 
shire, Staffordshire, Leicestershire, Gloucester- 
shire, and South Wales has already contributed 
largely to the successful working at King’s Sutton, 
Adderbury, and Hook Norton, of the ironstone 
deposits of the neighbourhood, as well as to the 
prosperity and growth of various undertakings in 
the town. The engineering works of Messrs. 
Samuelson and Co. and of Messrs. Barrows and 
Co.; Messrs. Stone’s factory for patent boxes, 
cabinets, and time-saving office appliances ; Messrs. 
Chenéy and Sons’ printing onde’ and Messrs. 
Lucas and Co.’s linen factory, are examples of exist- 
ing local industries. Of older date are the plush- 
looms of Messrs. Cubitt and Co., which have fur- 
nished the upholstery for the House of Lords 





and Ro aces, and also those of Messrs. 
Wrench and Son at Stratford ; whilst, latest of all, 
~* The report is published by the McGraw Publishing 


Company, New York. [Price 


dols. } 


are the works of Mr. Hankey, for tanning by the 
new chrome process. 

For further industrial development there are ex- 
cellent building sites on Corporation and other pro- 
rty—some, with facilities for railway sidings, suit- 
able for factories, others well adapted for residences 
and workmen’s dwellings—and these are for sale on 
very reasonable terms. Rents are low. The local 
rates, even with the cost of elementary education, 
compare favourably with those of other manufactur- 
ingtowns. Theaverage rate for all purposes during 
the past three years has been 6s. 3d. in the £. 
Living is cheap, there is a good and plentiful 
water supply, and gas and electric current are 
available lor lighting and power purposesa.:The 


charge for electric current is on a sliding. scale’ 


of 7d. and 24d. per unit for lighting, and is 1}d. 


~| per unit for power, with special rates for large 


consumers. 

Banbury, a busy market town of 13,000 in- 
habitants, is the centre of a large rural popu- 
lation, and is thus able to offer large resources of 
both male and female labour. The situation and 
condition of the town are healthy, and the average 
death-rate, 10.6 per 1000 for each of the years 
1904 and 1905, is considerably lower than that of 
most urban manufacturing districts Amongst the 
educational institutions of the town and neighbour- 
hood are Blixham Sehool (for boys) and the Muni- 
cipal Secondary Technical and Science and Art 
Schools (for boys and girls), founded by the late 
Sir B. Samuelson, Bart.,, when chairman of- the 
Parliamentary Commission on Secondary Educa- 
tion. There is a well-equipped hospital, libraries, 
and news-rooms, swimming - baths, recreation 
grounds, &c. Manufacturers may anticipate every 
reasonable assistance from the local corporation, 
who realise the great advantages which the borough 
can offer to firms contemplating the removal or 
establishment of works. 








NOTES. 
ExectricaL Water Ra#EOsTAT. 

Water resistances are frequently made use of 
to absorb large electrical energies, especially for 
dynamo and transformer tests. Fluid switches 
and current-regulators, consisting of sheet-iron 
electrodes in quadrant shape, lowered to adjustable 
— into water or aqueous solutions of salt or 

a, are applied in regular practice. There is, 
however, a certain prejudice against. the use of 
such apparatus for alternating currents. It has been 
maintained that the iron plates immersed in water 
acted like condensers, and would introduce a phase 
difference which might render the results of tests 
too favourable. Theoretically this objection appears 
to be justified, and the question is, in how far the 
capacity effect should be allowed for in prac- 
tice. The problem has been investigated by K. 
Wallin in the Technical High School at Stock- 
holm, who gives an account of his experiments in 
the Llektrotechnische Zeitschrift of August 9. 
When experimenting with tap water or distilled 
water, a continuous flow of the water was main- 
tained through the fluid cell, so that the tempera- 
ture and the resistance of the device remained 
fairly constant. In the case of solutions, the 
liquid did not circulate, but the distance between 
the electrodes was made adjustable. This distance 
was, as a rule, small, varying between 0.6 and 0.15 
centimetre. Measurements were made with volt- 
meters and amperemeters, and with Duddell oscil- 
lographs. In most cases the pressure and current 
curves did not show any phase difference, so that 
the use of fluid resistance would be unobjectionable 
in technical practice. A lag was observed with 
solutions of soda at loW pressures. Thus currents 
of 20 amperes and 1 or 1.5 volts gave no lag in 
soda solutions of 0.5 per cent., but solutions of 
5, 10, and 15 per cent. showed increasing lag. 
As the pressure increased, the lag became less and 
less noticeable, however, and at pressures of 100 
volts the lag became quite negligible. Certain 
— appear yet to require further elucidation. 

e lag was greatest with strong soda solutions and 
small electrode distances. But the strongest soda 
solution applied, containing 3 kilogrammes of soda 
in 12 litres of water, showed neither any phase 
lag nor any peculiarity in the current curve. 
Even when the one plate electrode was replaced by 
& wire, as in a Wehnelt cell, no phase difference 
was observed with currents of 40 amperes at 
30 volts. The solution was, of course, boiling in 


occurred which made the galvanometers very un- 
steady ; yet the phases were not disturbed. It is 
not quite clear whether this strongest soda solution 
would, like the others, have given any phase 
difference at lower pressures, and the influence. of 
pressure should have been fully investigated. 


Tue Swepish State Execrric Power-Sration 
at TROLLBATTAN, 


The proper exploitation of the famous Trollhattan 
Falls on the Gota River, an hour or two rail 
from Gothen » has of late years attracted much 
attention, but the question is a somewhat compli- 
cated one, on account of the water power partly be- 
longing to the Swedish State and partly to sundry 

ivate persons or concerns. A report has lately 

mn handed in by the Board of the-Trollhittan 
Canal with definite proposals as regards the more 
important points, It is, in the first instance, pro- 
that the State itself shall utilise and trans- 
orm into electri¢ power what water power it may 
have at its disposal, and sell electric current to the 
public from one or more power-stations. The 
plan of the State selling or letting water-power 
as such is not recommended. The State will 
only be able to derive an adequate revenue from 
its water-power by itself erecting the necessary 
buildings and plant ; at the same time this 
method offers the public the required guarantee 
against the electric current being the subject of 
private speculation. The Government is recom- 
mended to forthwith proceed with the matter, as 
that part of the country for which the electric 
power from Trollhattan will be available has 
already waited long enough for its explvitation. 
There is. all the more occasion to lose no time, as 
several private concerns are at present offering 
electricity within the area which can be supplied 
from Trollhattan. It is not yet possible to settle 
definitely the question of price, but it should be 
fixed at such a figure that will prove remunera- 
tive for the State; at the same time it should be 
put so low that it would induce the present users 
of steam power to discard their plant for electric 
power, and would call forth new industries and new 
users. An average price of 40 kr. to 50 kr. 
(21. 4s. 6d. to 2l. 15s. 6d.) per electric horse-power 
per year would probably answer both purposes. 
So as to advance the question the building opera- 
tions ought, it is contended, to be commenced 
within the present year, and the disputes concerning 
the ownership of certain water 1ights ought to be 
settled in a more speedy manner than by ordinary 
litigation. The power-station should -be placed on 
the eastern side of the river, which arrangement 
offers marked advantages, both financially and from 
an engineering point of view. It is proposed to 
commence as soon as possible the work on a portion 
of the power canal, partly to save time, and partly 
because it will not be advisable to begin the con- 
struction of the necessary dam before part of. the 
water of the river can be led through the power 
canal. The first portion of this canal is calculated 
to cost some 40,0001.,and it is recommended that 
half this sum should be made available for the 
present year. With reference to the ownership of 
the water-power and land, some eleven lawsuits have 
been commenced during the last ten years or so. 
It is, however, more important for the State to 
save time than. to win lawsuits, and it. is proposed 
that. the State should take over the property 
and rights of, or, in any case, come to some arrange- 
ment with, the Trollhattan Electric-Power. Com- 
pany. The board has therefore made a preliminary 
arrangement with the said company, according to 
which the State is to pay the eompany 2,500,000 kr. 
in cash, and transfer to the-“company a small 
area of land. By doing so the State will become 
possessed of the power-stations at Onan, &c., and 
it will be possible to protect the western coast of 
the river against disfigurement and vandalism. 
An arrangement has also been made with another 
owner of water-power whereby he transfers the 
same, with buildings, &c., to the State, receiving 
an equivalent in electric power. A Government 
roposal has now been laid before the Swedish Par- 
iament based upon the above report, and asking 
for the necessary grant—750,000. kr.—towards the 
commencement of a power-station, and 3,250,000 kr. 
towards the pea coe a power canal and com- 
pensation to the Trollhattan Electrical Company. 


Tue Norra Sea-Bartic Cana. 
Although the North Sea-Baltic Canal undoubtedly 








the neighbourhood of the wire, and explosions 





owes its existence to military considerations, great 
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hopes were also entertained as to the important 
rt the new waterway would be likely to play in 
international maritime intercourse. In spite of the 
traffic having increased year by year, the latter side 
of the question thas admittedly proved a disappoint- 
ment, owing principally to the time requi and 
the risk attending a passage through the canal, 
which is too, narrow and too shallow. Warships, 
though holding a privileged position, have also at 
times had occasion to find fault, and, as EnciNnEER- 
inc has once or twice pointed out, plans have 
for some time been under consideration for very 
materially enlarging the canal and improving its 
efficiency. It is now reported that the German 
Government will apply for a vote of not less than 
200,000,000 marks, or 10,000,000/., distributed over 
five years. This heavy additional outlay, which 
exceeds the original cost of the canal by 50,000,000 
marks, or 2,500,000/., after not more than about 
eleven years’ use, does not meet with a very favour- 
able reception in Germany, and one of the leading 
German papers somewhat severely criticises the 
proposed extension, more especially when con- 
sidering the state of the finances of Germany, 
although it thinks that both the, Right and the 
Left will support the vote. The canal has hitherto 
absorbed: one-third of the traffic between the 
North Sea and the Baltic, and not 70 per cent. of 
the said traffic, as had been reckoned upon, and 
that one-third comprises warships, which count 
heavily, both as regards tonnage and number. 
Two-thirds of the North Sea-Baltic traffic still 
prefer the old way round the Skaw. The 
friends of the proposed extension of the canal 
say that its insufficiency of depth and breadth 
must account for much of the disappointment it 
has caused, and that. the proposed improvements 
will, no doubt, remedy it. The paper already 
referred to is sceptical also in this respect. The 
present depth of the canal provides. a comfortable 
assage for vessels of as much as 8 metres (about 
27 ft.) draught, a. more comfortable e, in fact, 
than many portions of the natural way from the 
North Sea to the Baltic provide. The breadth, 
too, must be considered sufficient, and six pass- 
ing places for vessels, coupled with a good signal 
service, will allow of a fairly continuous progress 
without any material loss of time. The speed allowed 
for big vessels is about 10 nautical miles, and 
more for smaller vessels, or about the speed of 
ordinary steamers in the open sea. The reason 
that merchant vessels use the canal so little must 
therefore be looked for elsewhere." Compared with 
the passage round the Skaw, the canal means a 
saving for vessels going from Hamburg to the Baltic 
of 425 nautical miles, and for vessels from London 
to the Baltic 239 nautical miles, or, with the canal 
speed mentioned, a saving of time of 1} or 1 day. 
For ordinary goods traffic this means less than the 
expenditure the canal passage entails, with pilot and 
canal fees. Ships with goods in bulk, and which 
cannot stand any further decrease of the freight, 
only very exceptionally (in case of damage or heavy 
storms) choose the canal, added to which the 
passage round the Skaw has lost much of its 
danger since steam superseded sails. Finally, many 
Baltic ports are unable te accommodate vessels 
of the greatest. depth, and consequently the canal 
must not reckon upon much of an increase as far 
as these vessels are concerned, even when made 
broader and deeper. The greatest stumbling- 
block, however, in the way of mercantile shipping 
is the nature of both the entrances, which in their 
po state are built solely to suit military ends. 
he North Sea lock at Brunsbiittel is protected by 
the Cuxhaven defences, and a vessel making for the 
canal must cross the mouth of the Elbe at right angles 
to the course of vessels coming from Hamburg, and 
consequently run the risk of collision, more especially 
in foggy weather. Besides, time is lost by taking the 
pilot on board and, perhaps, giving way to warships; 
and the outcome of all these somewhat adverse cir- 
cumstances is that the time saved on paper often 
becomes illusionary in practice. Even the proposed 
additional breadth of the canal may be materially 
discounted by the increased number of warships, 
and it has even been surmised that the bigger canal 
would necessitate more warships, instead of having 
the opposite effect. Even local papers seem to con- 
sider the proposed heavy expenditure as a some- 
what risky undertaking. 








KryHam.—No. 4 dock at the Keyham extension is to be 
lengthened 200 ft. Three caissons are being constructed 
in the completed portion of the dock. 








NOTES ON THE CALIBRATION OF A 
FUEL CALORIMETER. 
By C. J. Evans. 

THE instrument to be calibrated was on the well- 
known Thomson principle, of Mr. Rosenhain’s de- 
sign, manufactured by the Cambridge Scientific 
Instrument Company, Limited. The sample is 
burned in a combustion chamber under water, 
through which the products escape, and the oxygen 
‘is supplied (from a cylinder) warmed to atmos- 
pheric temperature by being passed through a 
coil of metallic tube in water, and a wash-bottle. 
The weight of water a is 2200 grammes ; the 
whole system is brought to atmospheric tempera- 
ture before the commencement of each experiment, 
this being much more convenient than bringing 
the system to atmospheric temperature minus 
half the expected rise; and draughts are care- 
fully excluded. On the conclusion of a combustion, 
the combustion chamber is flooded and emptied so 
as to bring the whole system to a uniform tem- 

rature. The rise in temperature of the system 
in degrees Centigrade, multiplied by the water 
equivalent in grammes, divided by the weight of 
the sample in grammes, is the calorific value of the 
fuel in 6.6.8. calories per gramme, or in pound 
degrees Centigrade per pound, which must be multi- 
plied by ? to reduce to British thermal units per 
pound. ‘The expression ‘‘ water equivalent” is 
not strictly accurate in this connection, cince the 
quantity so called makes allowance for radiation 
losses, &c.; but it will serve. 

The method of calculating the water equivalent 
from the specific heats and weights of the materials 
constituting a calorimeter is impracticable, as the 
whole instrument would have to be dismantled to 
ascertain the weight of each material used in it, 
and, in the absence of special experiments, their 
specific heats would not be exactly known. No 
allowance would be so made for radiation losses, &c. 

The method of burning in the instrumenta known 
weight of carbon, naphthalene, or some such sub- 
stance, was considered unsatisfactory on account of 
possible impurity, and or imperfect combustion. 

An electrical method of supplying a known 
amount of heat was adopted; a heating coil was 
arranged in the place that a sample of fuel would 
normally occupy, connection with it being effected 
by means of a special insulated terminal, and 
another on the y of the instrument, potential 
leads being connected just above those for the 
current. The electrical quantities measured were 
current and potential, the former by a Weston 
ammeter which was calibrated immediately before 
and after each experiment, and the latter by Pog- 
gendorff's method of direct comparison with a 
Standard Clark Cell. Oxygen was supplied at 
about the same average rate as during a com- 
bustion. 

The following figures are the results of experi- 
ments to determine the water equivalent of the 
system :— 


Temperature Average Water 
ise. Watts. Equivalent. 
Deg. Cent. Grammes. 

75 102.9 2564 | 2566 

5.92 106.1 2568 f 

4.64 83.72 2585 

4.91 87.76 2561 } 2574 Lop7l 

4.36 78.37 2576 

2.75 49.35 72 

3.08 55.15 za 2572 

3.26 58.62 2577 


Duration of experiment = T = 600 seconds in all 
cases. 


When W = watts. 
Therms (= gramme-degrees C.) = wa =143.3 W. 


(J being 4.187 x 107 (Griffiths adopted) at 15 deg. C. 
which was the average temperature of the experi- 


ne hb 143.3 W. 

. therms, . ° 

Wate lent = o— -.-. = Pht 

oe oer temp. rise deg. C. deg. C. 
grammes. 


It will be observed that the water equivalent is 
constant (within the limits of experimental error) 
whether the rise in temperature is 6, 44, or 3 deg. 
Cent.; thus showing the radiation losses, &., to be 
practically constant ; the average value obtained is 
therefore adopted. 

No further allowance is necessary for radiation 
losses, &c., as these are the same during calibra- 
tion and combustion, heat being supplied electri- 
cally at the same average rate as by a sample of 
burning fuel. 

The body terminal and heating coil are discarded 





during a combustion, and their water equivalent is 
calculated as follows :— 


Weight of body terminal, 16.7 grammes ; specific 
heat = 0.086; water equivalent on = 

Weight of heating coil, 17.7 grammes ; specific 
heat = 0.094; water equivalent ag = 1 


Grammes. 


Total .. . Bl 


which, subtracted from the above result, gives a 
net water equivalent of 2568 grammes. 

Should a new part—e.g., a glass cylinder or ther- 
mometer have to be employed, any difference in 
such a part can be allowed for as follows :— 

Weight of glass cylinder, 56.6 grammes ; specific 
heat, 0.198 ; water equivalent — 11.2 grammes. 

Immersed volume of thermometer, 3.5 cubic 
centimetres; capacity per cubic centimetre, 0.46 ; 
water equivalent = 1.6 grammes. (‘‘ Ostwald. . . 
remarks that glass and mercury have practically 
the same capacity per cubic centimetre—namely, 
0.46.” Everett’s C. G. S. System, page 132, fifth 
edition.) 

These corrections are not very important in this 
instrument, but in instruments in which the weight 
of the parts is larger in proportion to the water 
equivalent, they would be more—in some cases 
much more—important. 

The thermometer used was an ordinary mercury- 
in-glass instrument, having a scale of about 1 in. 
per degree Centigrade ; it was read to 0.01 deg. 
Cent., and corrections were made according to a 
N. P. L. certificate. 

The heat supplied to the system by the electric 
ignition is allowed for as follows :— 

Watts dissipated in platinum ignition wire = 11.8. 

Watt-seconds required to raise the whole system 
5.92 deg. Cent. = 600 x 106.1 = 63,660. 

Watt-seconds required to raise the whole system 


0.01 deg. Cent.= ~ = 107.5. 
— 5.92 x 100 ap 
Ignition-seconds — to raise the whole system 
0.01 deg. Cent. = ars =9, 


The ignition therefore causes a rise of 0.01 deg. 
Cent. in the whole system for every 9 seconds it 
is used, and a corresponding amount is conse- 
quently deducted from the observed rise in tem- 
perature during a combustion. Nine or eighteen 
seconds is long enough to ignite a sample of steam 
coal. 

An experiment made with a pair of opposed 
thermopiles, one over the exit of the combustion- 
chamber, and another at the top near the bulb of 
the thermometer, showed a maximum difference 
in temperature between these points during com- 
bustion of two or three tenths of a degree Centi- 


grade. 


THE WORK OF THE REICHSANSTALT 
IN 1905. 

Tue report for 1905, presented to the Curatorium 
of the Physikalisch-Technische Reichsanstalt, is 
signed by President Warburg, formerly Professor 
of Physics at the University of Berlin. President 
F. Kohlrausch, the first successor of Helmholtz 
at the Reichsanstalt, retired at the end of March, 
1905, after ten years of office. The list of investi- 
gations, which we give in each section, show that 
there have also been other changes during the 
year. The staff of the Reichsanstalt now con- 
sists of 110 members and employés, comprising 
forty scientific workers, sixty technical workers, 
and twenty clerks and officials ; Messrs. Kurlbaum, 
Rubens, Mensing, and von Baeyer co-operated in 
the investigations. The International aor erent 
on Electrical Units, which met in October, 19065, 
under the auspices of the Reichsanstalt, has already 
been referred to in our columns.* We shall not in 
our account keep to the arrangement of the official 
report, which separates the work of the scientific 
division from that of the technical section under 
the director, Dr. Hagen, but will group the sub- 
jects. For further details as to the sub-division 
work we would refer our readers to the account of 
the work of 1904.+ 

The specific heat of gases and of water vapow 
is being deduced by Thiesen from determinations 
of the velocity of sound in these media. This 
method is free from some of the objections that 
attach to others, and is also convenient in operation. 
Sound-waves of measured periods are conveyed to 








* See ENGINEERING, vol. Ixxxi., page 387. 
+ See Encingerine, vol. Ixxx., page 308. 
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the gas contained in cylinders of about 32 centi- 
metres in length and 2 centimetres in diameter, and 
observation is made of the moment this cylinder 
responds as a resonator. Theoretically it should 
only respond to certain well-defined frequencies, of 
which there may be a great many. Owing to damp- 
ing effects, however, there will be a more or less 
distinct response in the neighbourhood of such a 
frequency. This involved uncertainties of 1 per 
cent., which have, however, now been pbb, 2 
reduced. The sound is produced by a disc of 
brass provided with three concentric rings of 60, 
80, and 120 holes, and rotated about its horizontal 
axis by an electric motor. The speed is regu- 
lated by adjusting the shunt, and by altering the 
excitation and the position of the brake electro- 
magnets in whose field the disc is revolving. A 
chronograph records every fiftieth revolution within 
0.01 second. Metallic diaphragms 25 millimetres 
in diameter, and from 0.03 to 0.05 millimetre in 
thickness, are inserted in the tubes which convey 
the sound-waves from the siren to the cylinder, 
and from the cylinder to the ear, in order to 
confine the gas to the cylinder. The pressures 
must be equal on both sides of these diaphragms, 
and reliable observations have, so far, only been 
made at atmospheric pressure. The brass cylinder 
has been used for dry air and carbon dioxide, at 
temperatures of 0, 100, and 184 deg. Cent. Above 
this a platinum cylinder is used for hydrochloric 
acid and sulphur dioxide for temperatures up to 
1000 deg. Cent. The results obtained are very 
consistent, but with water vapour experiments 
have, so far, failed. 

The specific heat of water vavour has, however, 
been determined by L. Holborn and F. Henning, b: 
the method of mixture at constant pressure whic 
Holborn and L. Austin have used for gases. The 
water vapour is produced in a vessel of 12 litres 
capacity, and passed through a separator and a 
superheater coil of nickel, into the calorimeter, 
which contains three tubes charged with finely- 
divided silver and paraftin oil kept at 115 deg. 
Cent., so that condensation of the water vapour 
was improbable. The temperatures were measured 
by thermo-couples, and the ratios of the specific 
heat of air to that of steam were determined for 
the following temperature intervals :—110 to 
270 deg. Cent., 110 to 440 deg. Cent., 110 
to 620 deg. Cent, and 110 to 820 deg. Cent. 
Taking one watt second as equivalent to 0.239 
calorie, and assuming a linear law, the resulting 
formula for the mean specific heat of water vapour 
at the pressure of one atmosphere and between 
the temperatures 0 and 6 deg. Cent. is c, = 0.4460 
(L+0.000096 6). The temperature coefficient de- 
rived from Langen’s explosion tests is more than 
twice as large. These values of Henning and Hol- 
born depend upon those of Holborn and Austin 
for the specific heat of air. They considered it ad- 
visable to ignore the small rise in the specific heat 
of oxygen, nitrogen, and air which they had ob- 
served at higher temperatures, but Lussana, the 
most recent worker in this field, considers this 
increase as well established. The results of further 
investigations in this direction will, therefore, be 
awaited with interest. 

The ratios of the specific heats of gases at con- 
stant pressures and constant velumes are being 
investigated by Valentiner by the Kundt method. 
Sound-waves set up in one glass tube are made to 
produce dust figures (silica being used) in another 
glass tube; the latter tube is fitted with a long 
rod, by means of which its position within a larger 
glass tube, surrounding both the tubes, can be 
altered. The large tube is itself jacketed so that 
the temperature can be varied between 0 deg. and 
500 deg. Cent. After the experiment, the dust tube 
is withdrawn from the jacket, and while still re- 
maining in the guide-tube, isexamined. So far the 
experiments agree with one another within 0.1 per 
mille ; for air the ratioc,/c, does not vary between 
0 deg. and 100 deg. Cent.; for carbon dioxide the 
ratio decreases 2.3 per cent. within this temperature 
interval. 

The determination of the rather uncertain heat of 
evaporation of water vapour (Henning) is effected 
by heating water contained in a copper vessel, by 
means of an electric coil ; the vessel is jacketed 
with rape seed oil, also electrically heated; the 
heat is measured in electrical units. 

The Berthelot calorimeter (Jiiger, von Steinwehr) 
can be calibrated either in watt-seconds or in 
gramme-calories. The former method involves the 


square of the electromotive foree of the standard 


cell, concerning which no international agreement 
has yet been arrived at. The latter would there- 
fore be preferable; but E. Fischer and Wrede, 
who have used the calorimeter for their elemen- 
tary analyses have unfortunately used a reduc- 
tion factor which differs by 2.5 per mille from 
that applied by the Reichsanstalt, and the values 
thus obtained have been embodied in the tables 
of Physical and Chemical Constants by Landolt 
and Bornstein. In the standardisation the Reich- 
stanstalt makes use of a new electric compensator 
for small potential measurements, designed by 
H. Diesselhorst and constructed by O. Wolff, of 
Berlin, and of a new chronograph by Peyer, 
Favarger, and Co , of Neuchatel. Time is marked 
by the armature of an electro-magnet in this 
chronograph, and it was noticed that the arma- 
ture was not attracted and released with uniform 
velocity. The chronograph electro-magnet has 
therefore been placed in a shunt in series with a 
resistance and an electrolytic valve-cell (aluminium 
in ammonium phosphate). When the shunt circuit 
is open, the battery current flows through the 
electro-magnet; when the shunt is closed, the valve- 
cell current excites the electro-magnets. 

The thermal and electric constants of rods of 
metals 27 centimetres in length, 1 or 2 centimetres 
in diameter, having been determined by Jaeger 
and Diesselhorst, Griineisen is determining the 
modulus of elasticity of such rods by two methods, 
On the acoustic method natural transversal oscil- 
lations of the rod are set up, the frequency 
ranging from 270 to 1100 periods per second, and 
the modulus is calculated from the note and the 
dimensions of the rod. This method is not so reli- 
able as the static method. The rod is suspended 
as a pendulum, and the elongation produced by 
loads of 30 kilogrammes is measured. Mirrors 
are attached at two points, 2 or 3 millimetres 
apart, in such a way as to be exactly opposite each 
other. Haidinger interference rings are produced 
in this air space, and the movements of these rings 
observed. Since the rods are not absolutely 
straight or homogeneous, a slight torsion will gene- 
rally occur, and two pairs of mirrors are therefore 
arranged symmetrically. With metals like lead 
and tin, therefore, elastic after-effects are even 
noticed when the dilation does not amount to 
more than 3 x 10-* centimetres. The agree- 
ment between the two methods is satisfactory 
whenever the acoustic note is one capable of being 
sharply defined. 

he expansion coefficients at low temperatures 
observed by Scheel with the Fizeaw dilatometer, 
agree with those previously found by Henning, 
by other methods. The comparative measurements 
made on platinum, palladium, crystalline quartz, 
and amorphous quartz, for the temperature in- 
terval — 190 deg. to + 16 deg. Cent. would tend 
to show that amorphous quartz contracts by 45» 
(1p = 0.001 millimetre) when heated from the tem- 
perature of liquid air up to ordinary temperature, 
while the other substances expand; the value 
given is calculated for a length of 1 metre. 

Scheel’s experiments on the setting of masonry 
foundations for astronomical instruments have been 
continued with two additional pillars, constructed 
of materials containing 40 or 80 parts of mortar to 
1 of cement ; these have not quite settled even yet, 
though built in October, 1905 ; the changes ob- 
served during the first three months of 1906 were 
very small, Pillars of pure mortar, and of 1 part 
of cement to 20 parts of mortar, appear to settle 
—— within 300 days. 

Electrical Researches. — The primary Standard 
Resistances of mercury and manganin, as well as 
the secondary manganin standards used for com- 

isons in the Second Division, continue constant 
within the limits of the errors of observation (W. 
Jaeger, Von Steinwehr, and Lindeck). Manganin 
has, on the whole, given full satisfaction as a resist 
ance material. Some of the manganin coils have 
been under observation for fourteen years. Of the 
six which, as ordinary goods, are carried by train from 
the Reichsanstalt to the six testing-stations and 
back, three have remained unchanged, and three 
show the very slight increase of 0.0015 per cent. 
generally noticed in new manganin resistances. It 
is pointed out that this constancy, the exceedingly 
low-temperature coefficient of 0.001 or 0.002 per 
cent. per deg. Cent., and the very low thermo- 
electromotive force against copper, still render 
manganin superior to all other wire and sheet 
resistance materials. 





The behaviour of the mercuro-sulphate of standard 





' cells has not yet been fully elucidated, but the long- 


suspected influence of the size of the sulphate 
crystals on the electromotive force has been estab- 
lished by Steinwehr. It is only with very smal! 
crystals that any such influence is to be expected, 
and the grains of mercuro-sulphate in standard cells 
are indeed so small that it requires strong magnitfi- 
cation to make their crystalline nature apparent. 
Of two samples of distinctly different sizes, the 
smaller size gave, in the standard cell, an elec- 
tromotive force higher by 5 x 10—4 volts than the 
larger, and Steinwehr hence endeavoured to pro- 
duce both particularly large and particularly small 
crystals, the latter by mechanical disintegration. 
The resultant electromotive forces not being very 
consistent, he heated and cooled solutions of mer- 
curo-sulphate, in order to make the smaller crystals 
increase at the expense of the larger. But  mix- 
tures always resulted, until means were found of 
producing none but very small crystals. The 
influence of size was thus proved; but elec- 
trical conductivity measurements of the solutions 
do not support the view that the finer crystals 
are more soluble than the larger ones; the real 
cause of the phenomenon, therefore, remains ob- 
scure. 

In accordance with the resolutions of the Con- 
ference on Electrical Units, preparations have been 
made for a thorough investigation of the silver 
voltameter. 

In experimenting on electrometers, it has been 
found preferable to suspend movable parts by thin 
platinum strips rather than by fine wires. Very 
fine platinum wires are prepared by the Wollaston 
method, by drawing out silvered platinum wire and 
afterwards dissolving the external silver coating. 
Diesselhorst has rolled such wires, and although it 
was foreseen that the platinum core would not yield 
so much as the softer silver coating, the results are 
encouraging. Strips rolled from wires about 0.01 
millimetre in diameter prove to be quite homo- 
geneous ; they can suppurt as much weight as the 
wires, and are only inclined to twist about a third 
as much as these. Heating to high temperatures 
weakens the a Rolled copper-coated platinum 
wires were found not to answer. Wollaston plati- 
num strips can be obtained from W. Heraeus, of 
Hanau. 

The Strong Ourrent Section of the Electrical De- 
partment (Orlich, Diesselhorst, Reichardt, Giinther 
Schulze, Giebe, Hugo Schultze, Schering, Linde- 
mann, and Schiebel) tested 279 continuous-current 
galvanometers, electricity meters, &c., 131 alter- 
gating-current galvanometers, &c., six motors and 
transformers, 115 insulators and insulating mate- 
rials, 40 fuses, &c., and also 11 systems of electri- 
city meters. The electrometer formula of Maxwell 
is being supplemented; this necessitates elabo- 
rate research. Higher sensitiveness can be better 
secured, it would seem, by reducing the vertical 
distance between the needles, a change which does 
not affect the period of oscillations, rather than by 
making the needles longer. The new quadrant 
electrometer of H. Schultze consists of two separate 
parts ; each part comprises a plane round disc of 
ebonite set with four sectors of brass of 90 deg.; the 
brasses of the two discs are above one another, and 
their distance is measured by means of four micro- 
meter screws. The needle is made of magnalium, 
and air-damping is employed. When the discs are 
close to one another, no damping is needed to secure 
a periodic working. 

The glow discharge oscillograph of Gehrcke has 
already been described in our columns ;* it has 
since been perfected, and can be used for fre- 
quencies of 4660 per second. 

Analyses of 50 period potential curves have been 
made with Blondel oscillographs on the method of 
Pupin and Armagnat. One of the bifilar oscillo- 
graphs is coupled in series with the voltage to be 
determined, a Wien variable self-induction, and a 
variable capacity ; this oscillograph marks the funda- 
mental and the upper harmonics. The second 
oscillograph is coupled in series with the voltage 
and a non-induction resistance ; it shows the voltage 
curve to be analysed. The relative positions of both 
the curves indicate the phase differences of the 
several waves. The condition of resonance for the 
ath harmonic is: a? o? L C = 1, where a = 27 x 
the period of the fundamental oscillation; if 
L is measured in henries, and C in microfarads, 
LC = 10/a*. The following series exemplifies the 
results :— 


* See ENGINEERING, vol. Ixxix., page 222, 

















ENGINEERING. 








297 











a=1 L = 2 Henry C = 5 Microferad 
3 1 11 
5 0.1 4 
7 0.102 2 
9 0.095 13 
11 0.092 0.9 
13 0.098 0.6 
15 0.089 0.5 
0. 0.4 


In one case the 37th upper harmonic was deter- 
mined. The sensitiveness of the device was inves- 
tigated by means of a Dolezalek siren; it was 
found to rise very slowly with increasing frequency, 
having at 2800 alternations double the value of 
100 alternations, and subsequently to decrease ; the 
curves were not of the true sine character below 
9000 alternations. When powerful current curves 
are to be analysed, the osci ae: circuit is closed 
through a condenser, a variable self-induction, and 
a standard coil of 0.1 henry; a few turns—about 
150 ampere-turns—of the main current are wound 
round the standard coil. This method is more 
convenient than mathematical analysis, especially 
for the higher oscillations which may become impor- 
tant at certain loads. 

A new method of measuring the frequency of 
high-tension alternating current has been worked 
out by H. Schultze. When the terminals are dipped 
a few centimetres apart into a liquid dielectric— 
e.g., oil—a system of hyperbolic capillary waves is 
set up, because at the surface of contact of the two 
dielectrics—the air above the oil forming the 
second— the substance having the higher dielectric 
constant tries to concentrate as many lines of force 
as possible. Each pole produces a system of ring 
waves ; the intersections yield hyperbolic waves, 
which seem to advance with double the frequency 
of the generator current. When illuminated through 
a stroboscopic apparatus, the waves will appear to 
be stationary at the proper speed. This frequency 
meter, which is said to allow of accurate adjust- 
ment, is applicable for high pressures and absorbs 
but little energy. The waves become visible on 
petroleum at about 1000 volts ; on distilled water 
at a voltage of even 150. 

The behaviour of self-induction coils through 
which high-frequency currents are flowing is being 
investigated by Diesselhorst and Giebe, a Dolezalek 
alternating-current dynamo serving as generator. 
The telephone-bridge method was found not to 
answer, because at 8000 alternations per second 
considerable capacity effects arise, so that the tele- 
phone will not remain silent. When a suitable 
transformer is inserted between the bridge and the 
generator, these effects are diminished. In order 
to avoid static charges, a space of about 1 centimetre 
is left between the primary and the secondary. 

The wave length of the oscillations used fur spark- 
tileyraphy can be determined with the instruments 
of Doénitz, Franke, Ives, and Slaby, but these do 
not, however, give absolute numeric values. To 
find these values a wire of 130 metres length has 
been suspended in a straight line by Gehrcke and 
Diesselhorst in the garden of the Reichsanstalt, and 
doubled back so as to give a length of 260 metres 
of wire ; the system is charged by means of a Tesla 
inductor, and the resonance determined with the 
aid of a Geissler tube. The length of the wire 
system finally represents half the wave length, so 
that waves up to 520 metres can be measured. The 
Slaby instruments gave values which were about 
10 per cent. higher than Slaby’s own figures. A 
modified arrangement has been used for the Dénitz 
instrument. 

The Weak Current Department has tested a great 
number of wire and sheet resistances, almost all of 
manganin; 55 of the sets of apparatus were for 
America, 16 for Austria-Hungary, 13 for England, 
11 for Holland, and 1 for Sweden. 

Fifty-seven Clark normal cells were tested, the 
number being about the same as last year; the 
number of Weston (cadmium) cells has doubled, 
and is 96. In thirteen cases the deviation of the 
Clark cell from the standard electromotive force of 
1.4328 volt at 15 deg. Cent. did not amount to 
more than 0.0004 volt; 17 cells were rejected. 
The electromotive force of the cells of the European 
Weston Electrical Instrument Company varied 
between 1.0189 and 1.0192; six cells gave lower, 
three higher, values, the extremes being 1.0187 and 
1.0195 volt; five were rejected. 

lhe number of dry cells submitted rose to 84. 
The internal resistance (of about 0.1 ohm) is mea- 
sured by inserting two dry cells of approximately 
equal voltage in two arms of an alternating-current 








bridge circuit, and finding the ratio of the resist- 
ance. A known resistance of about 0.1 ohm is 
then placed in series with the one cell, and mea- 
surement again taken; this method, adopted by 
Kohlrausch, is only possible with cells of approxi- 
mately equal voltage. 

The comparison of the mercury units of resist- 
tance of the National Physical Laboratory with 
those of the Reichsanstalt has already been referred 
to in our account of the work of the National 
Physical Laboratory.* The outcome of this com- 
parison is that the international ohm of the National 
Physical Laboratory is found to be greater than 
the international ohm of the Reichsanstalt by 
+ 0.00004 ohm. Still better agreement than this 
could be obtained if the two institutes constructed 
their mercury standards by the same method. 

New Priifwnasimter (testing stations) were not 
opened in 1905. Of the six stations in existence, 
those at Munich and Frankfort -on - the- Main 
were very busy testing electricity meters, and much 
valuable experience has been gained ; the other 
stations were not much occupied. The eleven 
electricity meter systems (six for direct-currents, 
five for phase currents) which were standardised 
last year, bring the number of such systems up to 
sixteen ; three of the new forms, as well as two 
modifications of already approved types, are made 
by the Allgemeine Elektricitiits-Gesellschaft, two 
by the Lux Industriewerke of Munich, and one 
each by the Aktiengesellschaft Mix and Genest, the 
Siemens-Schuckertwerke, the Isaria Zihlerwerke 
of Munich, and by D. Aron, of Charlottenburg. 

The magnetic laboratory (Gumlich, Maelmstrém, 
Vollhardt) has completed the comparative exami- 
nation of the three methods of magnetic tests due 
to Epstein, Mollinger, and Richter. The chief 
conclusions were touched on in last year’s report, and 
an account of the researches has been published in 
the Llektrotechnische Zeitschrift. The Verband 
Deutscher Elektrotechniker has recommended the 
use of one of these three tests. The conclusion 
arrived at in 1904—that magnetisation tests with 
direct and with alternating currents gave practi- 
cally the same results—has been further contirmed 
by experiments with a magnetically excellent 
material characterised by very high electric re- 
sistance and small Foucault currents. The dis- 
crepancy between the results obtained by the 
two methods of testing seems to depend upon the 
Foucault currents, and upon an after effect known 
as viscosity. Owing to this viscosity the hysteresis 
loss per period seems to be influenced by the rapidity 
of the magnetic reversals, but only for inductions 
up to B = 12,000, and up to 50 periods per second. 
A very thorough research is needed to clear up 
the scarcely understood relationship between the 
magnetic properties of alloys and their chemical 
composition and thermal treatment. The ‘‘ Verband 
Deutscher Elektrotechniker” has promised sub- 
stantial support towards this research, but the 
saabeieial watkn have not all volunteered to 
supply materials, analyses, &c., free of charge. 
Quite a number of firms, in fact, declined to 
co-operate, or else made their assistance dependent 
upon conditions which the Reichsanstalt did not 
see its way to accept, although it undertook to keep 
the firms interested informed as to the results of 
the investigation, it being impossible to publish the 
full official report for some five years or more. 
Sufficient support has, however, been secured to 
start the research with the assistance of the metal- 
lurgical laboratory of Aachen, and the Material- 
Priifungsamt near Berlin. The slow magnetic 
deterioration of certain dynamo iron will also be 
investigated in the course of the research. 

Radiation (Holborn, Henning, and Valentiner). 
—In the determination of the melting points of 
the platinum metals, a black body consisting of a 
tube of iridium with a stopper of magnesia was used ; 
the iridium, however, became disintegrated, and 
alloyed with the other metals, when the experiments 
were conducted in air; the experiments are now 
conducted in a nitrogen atmosphere. The relative 
light emission by platinum (between 700 and 
1600 deg. Cent.) and iridium (1100 and 1600 deg. 
Cent.), as compared with that of a black body of 
the same temperature appears to be independent 
of the temperature; this would imply that the 
absorption is constant, within the range specified, 
for any particular colour, both red and green light 
having been tried. The absorption as deduced in 
this way agrees with the absorption derived from 


* See ENGINEERING, page 38 ante. 





reflection determinations at ordinary temperature. 
The reflecting power of iridium, measured with the 
aid of the optical pyrometer, differs but little from 
that of platinum. 

Tatodivente points are produced where inter- 
ference bands are made to cross. These interfer- 
ence points permit us to enlarge, to a certain 
extent, the wave-length difference between two 
successive spectra, which difference is small for the 
_— of higher orders in most apparatus; they 
also enable us to distinguish real spectrum lines 
from ‘‘ ghosts,” due to defective plane parallelism 
or similar faults. Investigating the mercury spec- 
trum, which Lummer and Gehrcke had found very 
complex, by this method, Gehrcke, Williams, and 
von Baeyer now state that some of the lines pre- 
viously observed were ghosts. The mercury spec- 
trum is, however, still very complicated ; the cad- 
mium spectrum is less so ; zinc gives simple lines ; 
bismuth lines have many satellites. 

In the chemical action of the silent dischargz, the 
formation of ozone, of nitrogen oxide, the decom- 
position of carbon dioxide and of ammonia, and 
other reactions are being studied by Warburg and 
Leithiuser, in conjunction with Gray, Noda, and 
others. Current consumptions have been carefully 
measured. Several scientific papers on these sub- 
jects have already been published, and a general 
summary may soon be given. 

Thermal Researches.—An air thermometer con- 
sisting of an iridium cylinder of 54 cubic centi- 
metres capacity, to which a capillary tube, 32 centi- 
metres in length and 0.07 centimetre in bore, is 
attached, intended to be heated in an iridium 
tubular furnace, 25 centimetres in length and 3.2 
centimetres in diameter, has been constructed by 
Heraeus, and been compared with a thermo-couple 
of platinum and platinum-rhodium. The iridium 
oxide causes trouble in this work, even when the 
experiments are completely conducted in nitrogen ; 
the thermometer is really filled with nitrogen, not 
with air. The iridium oxide penetrates through 
the jacket tubes of the Marquardt and of Nernst 
materials used for the protection of the thermo- 
couples ; quartz tubes are now being tried. 

Of 812 thermo-couples tested during the year 
(Lindeck, R. Rothe, Fr. Hoffmann), 737 were Le 
Chatelier couples, most of the wire coming from 
Heraeus, some from Siebert, in Hanau, and some 
from other sources. The other couples were copper- 
constantan, or constantan-silver, almost all these 
wires coming from Siemens and Halske. The 
copper-constantan couples are found to oxidise 
above 500 deg. Cent., the constantan-silver couples 
stand even 650 deg. Cent. satisfactorily; the test 
range lies between — 200and +650 deg. Cent. The 
registering needle galranomeler of imen and 
Halske has proved sufficiently sensitive to reveal 
an anomaly in the behaviour of sulphur at 160 deg. 
Cent. The molten sulphur at this point separates 
into two layers, and the cooling curve shows a dis- 
continuity ; when the cooling is rapid, both the 
discontinuity and the separation disappear. The 
number of optical pyrometers of the Wanner type, 
supplied by R. Hase, of Hanover, and tested by 
Brodhun, Rothe, and Hoffmann, has increased 
from twelve in 1904 to thirty-four in 1905. On 
behalf of the Association of German Manufacturers 
of Refractory Materials, Seger cones are being 
tested. They are used for temperature measure- 
ment in ceramic furnaces; the softening of the 
cones seems to be influenced by the rapidity of the 
rise of temperature. 

The number of thermometers tested at the Reich- 
sanstalt (21,584) and at the branch establishments 
at Ilmenau and Gehlberg (about 42,000), has again 
increased. The increase in the number of scientific 
and meteorological thermometers, Beckmann ther- 
mometers (64 this year), high-temperature thermo- 
meters (1057, up to 570 deg. Cent.), and deep-sea 
thermometers (47, tested at 600 kilogrammes, or 
at 900 kilogrammes per square centimetre) is worthy 
of note ; 23 per cent. of all types of thermometers 
were rejected ; 18 pentane thermometers have been 
tested to —190 deg. Cent. An investigation of high- 
temperature thermometers, made of Jena glass 59", 
shows that the glass begins to soften at about 515 
deg. Cent., and is not reliable within’ more than 
0.5 deg. above that temperature. Inquiries made 
in many hospitals indicate that yellow-coloured 
thermometer scales are most easily read in dim light; 
in some hospitals, however, there was a preference 
for red and green scales; in any case the scales 
should not be marked on dark-coloured ground. 

The work of the Metrological Department 
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(Leman, Blaschke, and Grimm), does not call for 
much comment. One firm requested that the scales 
of their measures might be through a glass-plate, 
sliding in a special frame. The Reichsanstalt de- 
murred, because it was thought that the clamping 
of the device might set up strains; the system 
was tried, however, and no harm was found to 
result from it. In the case of another firm instru- 
ments were found to be less reliable than they really 
were, merely because everything was referred to 
‘* ordinary temperature ” instead of to 0 deg. Cent. 
A set of end measures, re-tested after several years, 
were found to have contracted, although the speci- 
mens were all of hard materials. The testing of 
indicators (Wiebe, Schwirkus, Leman) and indi- 
cator springs has been conducted by a commission 
over which Professor von Bach presides. The 
Reichsanstalt has ascertained that the recording 
device of the Tesdorpf indicators can, especially 
when slightly modified, be utilised for testing its 
own accuracy, and that many indicators pass this 
test very satisfactorily. 

The Optical and Photometrical Department (Brod- 
hun, Liebenthal, and Schénrock) had in one case to 
deal with three styles of glow-lamp filaments. The 
A lamps were of the ordinary type; the W lamp fila- 
ments had been twice heated up to 3000 deg. Cent., 
once before and once after the deposition of carbon 
on the carbonised thread ; the G filaments had been 
heated once in this way. The W lamps gave satis- 
faction at high watts, but they showed the pecu- 
liarity that the temperature coefficient of resistance 
became positive at three watts per Hefner candle. 
The best performance of an arc lamp was 0.76 watt 

r Hefner candle mean spherical intensity ; the 
best performance of an incandescent gas a was 
1.2 litres of gas per candle. The comparison (Brod- 
hun, Liebenthal) between the British 10-candle 

ntane lamp, the carcel and thé Hefner candle, has 
ome carried out with three samples of pentane, one 
from England, and two from Germany. The carcel 
lamp gave 10;8 Hefner candles, but it was difficult 
to make the lamp burn according to the rules ; the 
10-candle pentane lam ve 11 Hefner candles. 
As, however, the English standard moisture is 
10 litres per cubic metre of air, while the German 
normal is 8.8 litres, the 10-candle pentane lamp is 
equivalent to 10.9 Hefner candles. The values 
found in the National Physical Laboratory are :— 
lcarcel = 10.76 Hefner candles ; 10-candle pentane 
lamp = 10.95 Hefner candles. 

The quartz glass arc lamps of Heraeus, containing 
mercury and other metals, have been tested, in 
order to determine the wave length of the chief 
lines used by opticians for their measurements 
and their power of interference. This power, for 
mercury, decreases rapidly with increasing cur- 
rent and light intensity, especially when the 
lamp is burning without water-cooling ; the cool- 
ing does not affect the light intensity. The 
zinc and cadmium lines, however, have a great 
power of interference, even though they are not 
cooled. The mercury lamps require 4.2 amperes, 
at from 174 to 197 volts, and show a continuous 
spectrum in addition to the lines. The zinc and 
cadmium lamps require 5 amperes, at 26 volts only, 
but they take over 100 volts to start when new, and 
after some time more than 200 volts at starting. 
Quartz glass is, on the whole, a suitable material 
for such lamps, but hydrogen and hydrocarbons 
diffuse through hot quartz. 

In order to test the parallelity of plane plates, 
Haecke, of Berlin, has constructed out of best crown 
glass a pod plate, 145 millimetres in diameter and 
4.9 millimetres in thickness, and a slightly wedge- 
shaped plate of 60 by 120 millimetres, about 4.5 
millimetres in thickness. Assuming the refractive 
index to be the same all through the wedge, this 
plate showed, in some respects, a remarkable con- 
stancy—e.g., a thickness constant within 0.6 » 
(for easel differences cf 160 yp»), although the 
plate had repeatedly been rubbed with cedar oil 
and cleaned with alcohol and cotton wool. But 
not all the measurements were so concordant, and 
the proof plane which was concave, with a rise of 
422 yp» on achord of 100 millimetres in June, 
marked by the month of December a rise of only 
170 » » (Schénrock). 

Of the work of the Chemical Department (Mylius, 
Dietz, Groschuff, Hiittner, and Meusser), we would 
mention the inquiry into the suitability of quartz 
vessels for chemical operations, and the absorption 
of water by glass exposed to the action of the atmos- 
phere and, particularly, of the sulphuric acid of 
accumulators, This absorption of water is accom- 


| on extensive bridges and viaducts. 








panied by changes in the composition of the glass, 
consisting essentially in the loss of potash and 
soda ; the water is absorbed by the silica, which 
undergoes molecular changes. hen the glass is 
slowly heated, most of the absorbed water is given 
off a little above 100 deg. Cent., the rest at 500 deg., 
and the glass peels. When the heating is rapid, the 
water escapes in very small bubbles between 
400 deg. and 500 deg. Cent., and the glass does 
not peel, but turns white like porcelain. One kind 
of 4 wae for accumulator containers had absorbed 
5.8 per cent. of water in fifteen years, and for good 
accumulator glass the effect is not of importance. 
Other researches of this section deal with the dura- 
bility of platinum vessels, and the still difficult pro- 
blem of the preparation of pure iron. 

An official abstract of the report on the work of 
the Reichsanstalt has been published in the April, 
May, and June issues of the Zeitschrift fiir Instru- 
mentenkunde. 








CIRCUM-BAIKAL RAILWAY. 

As our readers are probably aware, one great diffi- 
culty in the way of the Trans-Siberian Railway was 
Lake Baikal. Lake Baikal is one of the largest sheets 
of inland water in the world, and the question which 
had to be faced was, how it was to be passed. Two 

licies presented themselves : First, to provide a great 

oating ferry ; or, secondly, to make a loop line round 
the lake. Both these policies were pursued. The 

resent Czar, who as Czarevitch, was president of the 
Riberian Railway Commission, mastered every detail by 
plodding wver every inch of the country 
trave ; and, in the first instance, it was decided to 
provide a great floating ferry. With this view a steel 
steamer of great size was ordered from Sir W. G. 
Armstrong, Whitworth, and Co., Limited, and was 
afterwards sent out piecemeal, and put together 
again upon the shores of the vast lake. The steamer, 
which was named the Baikal, was made of Siemens- 
Martin steel, and it is 290 ft. long by 57 ft. beam. 
Her displacement is 4200 tons when loaded, and 
she is capable of attaining a speed of 13 knots. 
The Baikal is not only a floating ferry, but an ex- 
tremely powerful ice-breaker, ke Baikal being 
frozen over every winter. A smaller ferry vessel, 
named the Angara, was also completed in 1900; she 
is 195 ft. long by 34 ft. beam, and she is fitted with 
engines working up to 1250 horse-power. The Baikal 
is capable of carrying 27 cars on three tracks, while 
her cabins can also accommodate about 150 passengers. 
The Angara has been used almost exclusively for the 
transfer of passengers only. Far-seeing as the ferry 
arrangements were, they were in practice not altogether 
sufficient; and, accordingly, surveys were commenced 
for a Circum-Baikal Railway in 1888. The surveys were 
continued for no less than 12 years, and four routes were 
surveyed and found sible. Three of these routes 
were up the Irkut and its tributaries from points near 
Irkutsk, and then through a narrow ridge to Kultuk 
on the south shore of the lake. 

The adoption of any of these plans would have 
involved the virtual abandonment of the line already 
constructed up the Angara to Lake Baikal; and 
in the end the plan was adopted of building a line 
along the lake shore, notwithstanding the consider- 
able difficulties which it presented. The direction 
finally chosen for the line through its length of 244 
= is round the southern extremity of the Baikal 

asin. 

The line is divided into two sections—the western 
from Baikal station to Kultuk station, and the 
eastern from Kultukstation to Mysovaya. The shore 
of the western part of Lake Baikal, from the source 
of the Angara to Kultuk, is a rocky ridge of 1300 ft. 
above the level. The outline is very much broken 
by a series of bays separated by a row of steep 
capes and cliffs. The construction of the western 
section line was, accordingly, attended with many tech- 
nical difficulties. Following the outlines of the broken 
rocky shore with curves of limited radius, the line in 
many places cuts through the capes and cliffs by tunnels, 
and crosses the ravines, mountain torrents, and bays 
In order to pro- 
tect the road-bed from the action of the surf, a mini- 
mum height of 30 ft. above the level of the lake was 
adopted.. The rockwork amounted to as much as 
190,000 cubic yards per mile. It was thought when 
the route was adopted, that the rock was so solid that 
only about one-third of the total tunnel length would 
require masonry ; but it was found that while much of 
the rock was granite, it had been so affected by vol- 
canic and earthquake conditions as to be wholly uare- 
liable. As an illustration of this, it may be noted that 
rain water was found in some places percolatin 
through 400 ft. of rock, The western section, 80 
versts, or 53 miles, in length has 38 tunnels of a total 
length of over four miles. There are also 14 masonry 
galleries or artificial tunnels to protect the trains and 
road-bed from falling rocks and landslides, and about 
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190 other pieces of constructional work, one being a 
long steel bridge which carries the line across an arm 
of the lake. e establishment of the eastern section 
was amuch easier matter. The neighbouring moun- 
tains are higher than these on the eastern section, but 
they are farther removed from the lake, along which 
runs a broad flat strip of land much more favourable 
for railway construction. Only one tunnel occurs 
upon the eastern section, and this is only 250 ft. long. 
On the other hand, many torrential streams had to be 
crossed by bridges running up to 500 ft. in length. 
The length of the eastern section is 163 versts, or 
108 miles, and the bridges comprise ten stone culverts, 
189 bridges with spans amounting altogether to 
2100 ft., and 35 other bridges with spans amounting 
altogether to 5551 ft. 

The Circum-Baikal line was originally designed to 
accommodate seven trains each way per day. The 
breaking out of the war in the Extreme East proved, 
however, ‘that this was altogether insufficient; and 
when hostilities commenced sidings were put in every 
eight miles or less, so that three times the original 
number of trains could be accommodated. The water 
supply was also proportionately rearranged. The 
maximum gradient on the line is 8 per 1000, and that 
of tunnels 44 per 1000. All tunnels are wide enough 
to allow double tracks to be laid, although only one 
track is laid at present. The gauge is the ordinary 
Russian 5-ft., and the rails weigh 72 ib. per yard. 
The bridges are of stone, with upper works of steel, 
and the viaducts are partly of stone, and partly 
of stone and steel. The line was built by.contract ; 
the inspection was close, and the works were com- 
pleted at a much earlier date than at first seemed 
possible. Mr. Savrimovitch was the chief engineer. 
Lhe cost of the line, including a harbour for ice- 
breakers, at Tankoy, was 53,625,745 roubles, or an 
average of 329,000 roubles per mile. The repairs and 
alterations have since increased the total expenditure 
to 60,000,000 roubles; and various improvements, 
such as retaining-walls and galleries, are still being 
added. The stations and other houses are prin- 
cipally constructed of brick, and on the western 
section they are built in some places on benches cut 
in the hills above, the narrow strip along the shore 
being fully occupied by the railway properly so called. 
There is something American about the Circum- Baikal 
Railway, Prince Khilkoff, who received his training 
upon the Pennsylvania system, having had a good deal 
to do with it. When the late war with Japan broke 
out, the Circum-Baikal line was still incomplete, and 
with the view of meeting the military pressure of the 
moment, a track was laid down across the ice from 
Baikal to Tankoy. Troops arriving from the West 
were detrained at Baikal, provided with warm cloth- 
ing, and marched across to Tankoy, where they were 
again entrained. Supply trains were run across on 
the track laid on the ice, and in twenty-two days 1693 
box cars, 262 flat cars, 411 troop cars, 25 passenger 
coaches, and 65 locomotives were thus transferred. 
The track had to be taken up early in April, 1905, as 
it was no longer safe, and early in May the ice upon 
which it had been laid disappeared altogether. 

The exertions made by the Russians in connection 
with the conveyance of troops and military sup- 
plies in the early stages of the Russo-Japanese war 
may be inferred from the following facts:—At the 
outbreak of hostilities the rolling-stock upon the 
Siberian Railway, and the Circum-Baikal line, con- 
sisted of 618 locomotives, 340 passenger carriages, 
and 5317 freight cars. By January, 1905, 855 loco- 
motives and 26,895 freight cars had been transferred 
to the Siberian system from other Russian lines, and 
773 locomotives and 11,433 freight cars had been 
ordered from manufacturers, the locomotives being 
delivered at the rate of 120 per month, commencing 
with January, 1905. Many of the new engines thus 
ordered went to replace the strain upon the other lines 
of European Russia; but in the summer of 1905 mavy 
engines of French, Swiss, and American manfacturers 
were to be observed upon the Siberian system. As 
the war advanced the number of trains passing over 
the Siberian lines was gradually increased. An 
ordinary Russian military train averages twenty-five 
to thirty cars. The time occupied in passing 
from Moscow to the seat of war was from thirty to 
forty days ; and during part of the journey it was 
necessary to use two locomotives for each train. The 
facilities for the repair of rolling-stock in Siberia are 
limited, and a heavy reserve of stock had, accord- 
ingly, to be kept in hand all along the line. Further- 
more, extra trains were kept near the front for use 
in case of emergency, while the Russians used freight 
cars on side tracks to an unprecedented extent as 
barracks for workmen and railway officials. Upon 
the whole, it will be seen that the Circum-Baikal 
Railway played an important part in the late war; 
and the fact that it was not only virtually completed 
early in 1905, but that the fw Pe of trains passing 
over it could have been considerably increased in 
September, had an appreciable effect upon the peace 
negotiations which were happily successfully carried 
through at Portsmouth, New Hampshire, 
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We annex an illustration and diagram of the new 
six-coupled bogie goods locomotives just introduced 
on the Caledonian Railway. These engines have been 
designed by Mr. John F. M‘Intosh, the locomotive 
superintendent of the company, and constructed at 
the St. Rollox Works. They are intended primarily for 
fast and heavy goods traffic, and are the first bogie 
engines built by the Caledonian Railway especially for 
this service. Although, however, they are primarily 
intended for this work, they are of such proportions 
as to be able to handle heavy passenger traffic 
should need arise. The cylinders are placed inside 
the frames, with the steam-chest between them. This 
arrangement, of course, limits the size of the cylin- 
ders, which are 19 in. in diameter. The motion 
is of the ordinary direct Stephenson link type. The 
leading coupled wheels are the drivers, as in the 
“55,” or Oban class of engine, on this railway. 
Although somewhat objectionable on account of the 
shortening of the connecting-rod, this arrangement 
has the great advantage of reducing the inclination of 
the cylinders, allowing them to be almost horizontal. 
The stroke is 26 in. Side play to the extent of a total 
of Sin. is allowed to the trailing axle, and the side 
rods, of plain, deep rectangular section, are provided 
at the trailing-wheel crank-pins with a knuckle-joint 
arrangement to permit of this movement. 

The boiler is 5 ft. 34 in. in diameter, and is fitted 
with mild-steel galvanised tubes. The fire-box crown 
is stayed to the outer shell by means of direct screwed 
stays. Wash-out and inspection-plugs are provided, 
both on a level with the fire-box crown and also in the 
side-sheets lower down, as may be seen from the illus- 
tration given. The safety-valves are of the double 
type. There are altogether four 4-in. valves, loaded 
directly with independent springs set at a working 
pressure of 175 lb. per square inch. 

_ Steam reversing-gear is provided, of a special type, 
in which the usual lever and quadrant is retained. 
Care has been taken to provide ample bearing surfaces 


throughout. The piston-rods and valve-spindles are | 


fitted with metallic packing. Provision is made for 
sanding the rail either in front of the leading drivers 
or, in running tender first, in front of the trailing 
coupled wheels. 
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The engine is fitted with the Westinghouse brake, 
and also with an ejector and ‘‘through” pipes to 
enable it to work vacuum-fitted stock when required. 


The following are the principal dimensions :— 


Cylinders : 
Diameter 19 in. 
Stroke ... 26 ,, 
Wheels : 
Diameter of coupled ; sis 5 ft. 
Diameter of ie = 3 ft. 6 in. 
Driving-wheel i... ee 
Bogie-wheel base... bes se Tt tan, MGs 
Total engine wheel base ... SS 
Boiler : 
Diameter... af S « Bie 
Length of barrel... >» (i ae Bie 
Thickness of barrel-plates... #4 in. 
Fire-Box Shell : 
Length outside i int i 6 ft. 5 in. 
Breadth outside at bottom ei 4 ft. 
Depth from centre at front S 5,, 
Depth from centre at back a 4 ft. 3 in. 
Thickness of side sheets ... yal 8 in. 
Thickness of crown .. oe — 2, 
Tubes : 
Number ve = s 242 
External diameter ... Si &: 2 in. 
Length between tube- plates ae: 13 ft. 64 in. 
Heating surface: 
ubes ... we 1890 sq. ft. 
Fire-box 128 ,, 
Total 2018 ,, 
Grate area : ’ ade ; oe 
Height of boiler centre from rail... 8 ft. 6 in. 


Height of chimney above rail... 12 ft. 11 in. 


Working pressure 


7 ... 175 Ib. per sq. in. 


Weight of engine 60 tons 8 cwt. 
Tender : 

Tank capacity oe - 3570 gals. 
Fue a cis ‘ai mn 44 tons 
Diameter of wheels... = i 4 ft. 
Weight of tender full : - 38 tons 
Weight of engine and tender in 

working order = ... 98 tons 8 cwt. 
Length over buffers of engine and 

tender ee oe #6 Se 67 ft. 6 in. 








| INDUSTRIAL NOTES. 


| THe eighteenth annual report on strikes and lock- 
| outs in the United Kingdom is a valuable record of 
those labour movements which are part of our indus- 
| trial history, supplemented as it is by a report upon 
| Conciliation and Arbitration Boards. The total num- 
| ber of disputes recorded in 1905 was 858—practically 
|the same as in the year previous. The number of 
workpeople affected was 93,503—a slight increase over 
1904, but fewer than in 1903, or in any previous year 
for which statistics exist. The real test of the mag- 
nitude of these disputes is, however, the amount 
|of working time lost thereby, which, in 1905, was 
nearly 24 milliun working days—a much higher figure 
| than in 1904, when the numbers were the lowest upon 
record, but it was below the average for the five years 
1900 to 1904, which was 2,913,000 working days. In the 
same quinquennial period the average number of dis- 
| putes annually was 495, and the number of workpeople 
affected 166,000. In the previous five years—1895 to 
1899—the average number of disputes was 793, while 
the number of workpeople affected was 225,000. The 
aggregate duration of the disputes—time lost— was 
7,524,000 working days. The time lost appears very 
large, but in ar ena to the whole industrial popu- 
| lation it is small, as it only amounts to about one- 
quarter of a day per head per annum when spread 
| over the industrial population of the country. 
| In 1905 nearly one-half of the total time lost was 
owing to disputes in mining and quarrying. Questions 
of wages were, as usual, the chief causes of disputes. 
The improvement in trade and better employment led 
to demands for increases in wages in numerous in- 
dustries. Refusals to work with non-union men and 
other alleged grievances were more numerous than in 
1904, and account for about one-fifth of the total time 
lost in all disputes. The results generally were more in 
favour of employers than of employed. But in this 
case the inference would be wrong if it were thought 
that workpeople suffered, for many advances were 
given without a strike. 








During the last five years the mining and quarry- 
ing industry was responsible for the largest disputes— 
that is, where the greatest number of workpeople were 
| involved, directly and indirectly—ranging, in coal-min- 

ing, from 207,095 (the highest) to 40,448 (the lowest). 

| The textile group comes next with 16,706 (the highest) 
and 9458 (the lowest). The engineering group comes 
|next with 15,806 (the highest) to 7598 (the lowest). 
| There were in the iron and steel manufacturing group 
|a total of 7519 (the highest) and 429 (the lowest) in 
|the same period. In the transport service, including 
| dock labour and railway employés—2682 to 1590 en- 
gaged, the average being tolerably regular. Seamen 
and agricultural labourers were scarcely affected in 
those five years, or the mean proportion would be 
lower if these were taken into account. The general 
conclusion is that while labour disputes are costly as 
well as inconvenient, they do not affect the help 
population to the extent imagined. 








The growth of conciliation and arbitration is shown 
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to be marked by the figures in this report. Most of 
the disputes in 1905, it says, were settled by the 
parties themselves or by their representatives. Of the 
total, twenty-five disputes, involving 6978 workpeople, 
were settled by conciliation or arbitration. This is an 
excellent sign of progress. It is reported that the 
various boards of conciliation and arbitration settled 
839 disputes in the year, in very few of which was 
there any stoppage of work. They prevent strikes, 
which is even Petter than settling the dispute after 
it has eventuated in a stoppage of work. ‘he most 
encouraging thing was, and is, the increasing number of 
disputes mutually settled by direct negotiation between 
the parties. In 1905 there were 220 such negotia- 
tions, affecting 48,155 workpeople; there were nine, 
affecting 2224 persons, arranged by arbitration, and 
twenty-one, affecting 8322 persons, by conciliation. In 
fifty-three disputes, affecting 2126 persons, those who 
struck were displaced, the operatives being thus beaten. 
Three works were closed, affecting 714 workpeople 
In forty-seven cases, affecting 5550 persons, the strike 
collapsed, the workers submitting to the employers’ 
terms. To put the matter clearly in another way, 
61 per cent. of all the disputes were arranged by direct 
negotiation, affecting 71 per cent. of all the persons 
affected ; those settled by conciliation and arbitration 
were 12 and 3 per cent. respectively, or 15 per cent. 
combined, The net results are:—In favour of employers, 
33.9 per cent.; in favour of workers, 24.7 per cent.; 
compromised, 40.6 per cent.; unsettled, 0.8 per cent. 
Altogether the year’s experience in labour disputes 
was not unsatisfactory. Peaceful arrangements are 
more in favour than ever, and in no group of trades 
was there any deep unrest, or painful friction. 

The unemployed age has done some good in- 
directly by again calling attention to the enormous 
mass of unskilled labour which we have in our midst. 
The figures and proportions given recently at the 
meeting of the British Association may be exaggerated, 
but that the unemployed mainly consist of unskilled 
workers is undoubtedly true. It is now nearly 
half a century since Messrs. Creed and Williams 
published a report on technical education in Germany 
and France; this was followed by a report by the 
late Sir Bernhard Samuelson, and some papers issued 
by the then vice-president of the Council of Education, 
Lord Robert Montague ; but for years the subject was 
neglected, overlooked, and disregarded. Skilled labour 
may sometimes be a drug in the market, but not often. 
The really skilted are not, as a rule, thrown idle ; it is 
the partially skilled or the unskilled. Some stringent 
action will have to be taken with respect to ‘‘ young 

ersons’’—that is, those from 14 to 18 years of age. 
Ve have, as a nation, a right to supplement, or, if 
need be, to override parental authority in order to 
make them, with as little force as possible, good 
honest citizens, capable of earning their own living. 
Some of the county education authorities are trying 
to enlist 2mployers in the endeavour to stimulate 
attendance at night schools. 





No monarch has ever equalled our present King 
in humanity and tact. He seems to do the right 
thing at the right time and in the right way. We 
called attention a short time ago to His Majesty’s 
attendance at the opening ceremony of the new offices 
in London of the Hearts of Oak Society, the largest 
friendly society in the world without branches. More 
recently, when the Ancient Order of Foresters met at 
King’s Lynn, His Majesty invited the delegates to 
lunch at Sandringham, thus honouring one of the 
ancient orders. The action of His Majesty is timely 
in some respects, for it will give a fillip to that form 
of thrift ; it will popularise it more than ever. There 
was just a fear that there was going to be a falling 
off in interest among the workpeople in the work of 
friendly societies, which would be a national calamity. 
Britain can well boast of her foremost position in 
thrift societies. She favoured them in legislation 
more than a century ago, and has continued so to do 
up to the present time, with the result that the vast 
majority of our male population of full age belong to one 
or another of such societies. 





The proposal to extend employment in the civil 
service to ex-soldiers and sailors has long been 
favoured in some quarters, but labour leaders and 
trade unionists generally ars bitterly opposed to it. 
Recent expressions favourable to such extension is 
likely to evoke combined opposition to any extra 
favour to military and naval men. The fear is that 
such men will be disposed to accept small pay in 
addition to any pension they may have, and thus 
reduce wages in the departments in which thay may 
be employed. 


Some of the most earnest and consistent advocates 
and supporters of national education in this country 


|It is not so much that they grudge the money, 
but they are asking whether the community gets its 
money’s worth. No one whose opinion is worth 
anything believes that the result is worth the cost. 
It was hoped and expected that the generations 
trained since 1870 would become more capable citizens. 
The entire population of this country under 40 years 
of age have, or should have, ‘‘ passed the standard.” 
Are they, in the mass, better than they were in the 
fifties and ‘sixties? It is doubtful. To censure full 
value for the money spent it is essential that the 
State should be empowered to enforce attendance at 
evening schools or classes up to at least 18 years of 
age. In this way some technical training could be 
—_ so as to fit the boy, at least, for soma useful 
work, 





The Co-Operative Festival at the Crystal Palace last 
week was the outcome of co-operative productiov. In 
the domestic industries, such as boots and shoes, cloth- 
ing, bakeries, and some others, fair success has been 
achieved, but in coal-mining, building operations, engi- 
neering, and agriculture, the failures have been con- 
spicuous. Very little has been done towards solving 
the labour question. Strikes are frequent, though 
these appear to be diminishing, by the agency of 
negotiations between the representatives of the co- 
operative movement and trade unions. One thing is 
certain—co-operation has done much to uplift the 
workers in localities where it has established a firm 
footing. The members are more self-reliant and self- 
respecting. But they are traders, like the trading 
classes —they look for profit and big dividends. Some 
of the older men still urge a more simple and more 
useful way, but the younger generation seek profit, and 
leisure in which to spendit. To realise the ambition of 
its pioneers they should produce and sell at cost prices 
to the members, with only such margin of profit as 
will cover the necessary capital expenditure. That 
would be, in a sense, communistic ; but that was the 
original design. Now subscribed capital and loans 
must bear substantial interest, or the concern is not 
regarded as a financial success. 





The report of the Amalgamated Society of Car- 
penters and Joiners states that the improvement in 
trade, as witnessed from February to the end of May, 
was not maintained in June and July. The total on 
donation benefit gradually fell in the three months 
ending with May to 2331, whereas in June the total 
was 3014, and in July 3003. At the date of the 
report 2954 were on unemployed benefit; on sick 
benefit, 1529; and on superannuation allowance, 
1948. For the season of the year this is a large 
proportion of the 67,648 members recorded. But the 
report indicates that the outlook is better. The 
newly-constituted conciliation board has arranged 
disputes at Ipswich and Neward, and at Coalville the 
dispute was referred to the Board of Trade to ap- 
point an arbitrator, as the Conciliation Board rules 
did not apply. The award was in favour of the 
men. There were, however, fourteen other places in 
which disputes exist, but only of a partial character. 
It is satisfactory to find from the society’s point of 
view that the financial position has improved con- 
siderably ; there was a gain of 8881/. 16s. 101]. during 
the past quarter; but there was still a shortage of 
26,6451. 11s. 2d, to make up to the level required by 
the rules. A hope is expressed that by the end of 
September the extra levy may be reduced, as the 
balances from America and the colonies are not 
included in the foregoing total of increase in funds. 
The attempt of the Parliamentary Committee of the 
Trades Union Congress to effect a settlement of the 
dispute between the society and that of the coach- 
makers failed ; it is purely a question of demarcation, 
a matter which pa anes affects the employers as 
well, though they are not parties to the dispute. 





The reports from various quarters indicate that 
there was a better tone in the iron markets, both in 
the Midlands and in Lancashire, indicative of greater 
activity in the autumn, after the spell of holidays is 
over, for employers and employed. The proportion of 
unemployed engineers in the Birmingham, Wolver- 
hampton, and Coventry districts was 1.9 per cent. ; a 
year ago, 3.4 per cent. In the Manchester and Liver- 
pool districts, 2.2 per cent.; a year ago, 4.8 per cent. 
In the Oldham, Bolton, Blackburn, and other Lanca- 
shire centres, 1.6 per cent.; a year ago, 3.2 per cent. 
All over the United Kingdom the proportion was 2.5 
per cent.; a = ago, 4.7 percent. This shows that a 
good deal of iron and steel is in request in the en- 
gineering branches. 





A strike of ironfounders in Manchester and the 
adjoining Lancashire districts would be a disaster 
to the engineering trades in all the localities affected. 
It is to te hoped that a conciliatory course will be 





are getting alarmed at the enormous increase in the 
cost of elementary education. The aggregate cost, 
according to the last official report, was 27 millions 
sterling, and it is likely to increase at a rapid pace, 





taken to avert such a disaster. A modus vivendi 
ought to be found, especially as the engineers have 


The Miners’ Federation cre about to confer upon the 
question of their share in the repeal of the coal tax, 
They contend that they ought to share the benefits if 
they shared the loss. 

The chairman of the South Wales Miners’ Concilia- 
tion Board has decided that the miners are entitled to 
5 per cent. advance in wages, which previously had 
been reduced. 

The state of things in Spain is again deplorable. In 
Bilbao the strikes have been general, and conflicts with 
the military frequent. It is to be feared that these 
strikes are fomented by party politicians for w'terior 
objects ; but the workmen ought not to allow then- 
selves to be lured to destruction by political facticns. 








TEMPERING AND CUTTING TESTS OF 
HIGH-SPEED STEELS.* 
By H.C. H. Carpenter, M.A., Ph.D. (National Physical 
Laboratory). 

Tue following research is a continuation of one sub. 
mitted to the Iron and Steel Institute last year.+ The 
alloy steels selected for tempering tests were chosen from 
those used in the writer’s research previously referred to. 
Their compositions are given in the following table. For 
pe ga of reference the same identification numbers 
are uscd, 

















TabBLeE I, 
‘ ses Chro- Tung Moly b- 

No. Carbon. Silicon. mium. sten denum 

8 0.47 0.15 2.99 absent 429 

9 1.31 0.64 3.40 Ba 3.90 
10 1.00 | 0.06 3.0 a 6.0 
lL 0.63 | 0.47 1.80 a 10.87 
12 0.98 | 0.24 3.1 7.96 absent 
13 0.77 0.29 8.70 10.83 “ 
14 0.85 0.15 3.0 12.5 v9 
15 0.63 0.13 2.2 } 12.8 

16 0.55 0.15 3.5 13.5 ae 


The method of hardening employed was as follows :—A 
section of each of the steel bars, about }in. thick, was 
heated to 1200 deg. Cent. in a porcelain tube furnace. 
The temperature was measured by a platinum platinum- 
iridium thermojunction in direct contact with one face of 
the steel. A small hole was drilled in the other face for 
the insertion of an iron wire, kept in position by a plug of 
asbestos wool, which separated the two metals from one 
another. When the specimen had been kept for tive 
minutes at 1200 deg., it was removed by the wire handle 
and air-quenched in a blast delivered from a Crowell 
blower. It cooled below a red heat in about thirty 
seconds, and reached the ordinary temperature in about 
three minutes. After this treatment the alloy thus 
hardened was polished, etched, and its structureexamined. 
In the case of alloys 9 to 16, if the air-quenching was suc- 
cessful, each of them possessed the white polyhedral 
structure characteristic of such hardencd steels, and was 
in a suitable condition for tempering tests. No. 8 is 
unique in having a white polyhedral structure after being 
cooled from 1200 deg. Cent. in a tube furnace, which 
takes about three hours to reach the ordinary temperature. 
The following experiments were made on alloys Nos. 
9 to 16 in the air-quenched condition. In investigating 
the tempering of these alloys the method adopted was to 
heat them for one hour at as near a specified temperature 
as possible in an electrically-heated porcelain tube furnace, 
the ends being plugged with asbestos wool to prevent air- 
circulation. By adjusting the regulating resistance in 
the heating circuit, the temperature could be kept within 
two or three degrees of that desired. The following isa 


ty pical case :— 
TABLE II.— One Hour’s Heating at 600 deg. Cent. 
Time. Temperature. Time. Temperature. 

deg. eg. 

2.42 598 3.20 598 

2.50 602 3.25 601 

2.59 600 3.30 598 

3.8 598 3.34 602 

3.12 603 3.42 600 


The range of temperature over which the alloys were 
teated was from 400 deg. to 900 deg. if necessary. After 
such heat treatment the alloys were allowed to cool in the 
furnace to the ordinary temperature, and were afterwards 
prepared for microscopic examination. If the treatment 
at a particular temperature was insufficient to temper a 
specimen completely, the next test was made at a tem- 
rature 50 deg. higher, and so on until the alloy was 
ully softened. 
aracteristic structures of the hardened and fully 
tempered or softened alloys are shown on page 302, Figs. 
land 5 respectively. Fig. 1 consists of white polyhedral 
crystals, and Fig. 5 of small white crystals embedded in a 
darkly-etching matrix. The difference between the two 
types of structure is very characteristic, and the 
progress of tempering can be followed readily by 
microscopic examination, ‘The behaviour of alloy No. 
11 will considered as a case typical of Nos. 9 to 
16, so far as the gradual change from one extreme of 
structure to the en is concerned, though the tempera- 
tures at which the structural changes occur vary some- 
what among the alloys. No tempering occurs below 
550 deg. Cent. At this temperature the structure seen 1n 
Fig. 2, page 302, is obtained. The white areas represent 
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untempered material, the coloured areas parts where tem- 

ering has begun. Tempering starts from a series of 
centres, and gradually invades the rest of the material. 
Photomicrograph Fiz. 3, page 302, shows that the in- 
cipieatly tempered material consists of a mixture of 
lightly-coloured polyhedra, needles, and a darkly-coloured 
matrix. At 600 deg. Cent. the white polyhedra disap- 
pear, and the structure consists of a fairly uniform'y 
coloured, ill-defined granular maas, from which all evidence 
of polyhedra is absent. The dark patches probably re- 
present the centres from which tempering proceeded 
(Fig. 4, page 302). At 650 deg. small white crystals make 
their appearance, but they do not attain their proper 
proportion, corresponding to fully-tempered material, 
until after treatment at 700 deg. Cent. Thus in the case 
of this alloy tempering was structurally detected at 
590 deg. under the conditions of experiment chosen, but 
was not complete till 700 dez. Of the other alloys, all of 
which undergo an appreciable tempering at 550 deg., 
Nos. 9 and 12 are fully tempered at 600 deg., Nos. 10 and 
15 at 650 deg., and Nos. 13, 14, and 16 at 700 deg. 

It has been found occasionally that the progress of 
tempering differs from that just described. us No. 11, 
after being heated for one hour at 600 deg., once gave the 
structure shown in Fig. 6, page 302. The polyhedra pre- 
served their form, but exhibited a range of colours from 
white through yellow to deep brown. After being heated 
at 660 deg. the white and coloured polyhedra were found 
to be much reduced in size, and to have moved among 
one another (Fig. 7). At 700 deg. the interpenetration is 
complete, and the structure of the fully-tempered material 


is seen (Fiz. 5). The tempering of No. 8 fullows somewhat 
different lines, but the description of this is reserved for 
page 302. 


Alloys Nos. 10 and 14 were chosen for an extensive 
series of tempering tests, because they permit experiments 
to be made over a fairly wide temperature range. The 
former is an iron-carbon-chromium-molybdenum, the 
latter an iron-carbon-chromium tungsten high-speed steel. 
It was decided to investigate the tempering of these 
steels when hardened from high temperatures in an air- 
blast in order to see whether the initial hardening tem- 
perature—provided, of course, that it is above the tem- 
perature at which the lowering and splitting of the critical 
range occurs—has any influence on the temperature at 
which tempering becomes structurally evident. Asshown 
in the writer’s previous paper (loc. cit.), No. 10 has its 
critical ranges considerably lowered and partly suppressed 
when it is cooled from 1000 deg. When cooled from 
1100 deg. the maximum effects of this kind are obtained. 
In the case of No. 14 the splitting and lowering of the 
critical ranges are almost complete when the alloy is 
cooled from 100 deg. They are no further advanced at 
1200 deg. Cent. Accordingly it was thought that in both 
cases various hardening temperatures between 1000 deg. 
and 1200deg. might be investigated. At 1200 deg. Cent. 
the alloys begin to melt. 

The method of hardening used was that stated on 
page 300. The specimens were ,’, in. thick and § in. in 
diameter. Five pieces of each alloy were quenched in an 
air-blast—one each at 1000 deg., 1050 deg., 1100 deg., 
1150 deg., and 1200 deg., each specimen being kept for 
15 minutes at the desired temperature before quenching. 
They were afterwards ground on a moist stone, polished, 
and etched with a1 per cent. solution of nitric acid in 
absolute alcohol, to see if the hardening was complete. 
The following results were obtained with the two 

















series : — 
TaBe III, 
No. 10 
(Quenching Time Re- 
fempera- quired for + 
ture. Etching, in Structure. menanens 
Seconds. 
Deg. . nS : 
1000 600 White and browa poly- Uniform 
edra 
1050 600 White and brown poly- Uniform, ex- 
hedra cept in one 
patch near 
f the centre 
1100 1020 Pitted white polyiedra Uniform 
1150 1200 Pitted white polyhedra Uniform 
(larger) 
1200 1680 Pitted white polyhedra Uniform 
(still larger) 
TaBie IV. 
No. 14. 
‘suenching Ba hal 
T ~ . 4 . y 
gy Etching, in Structure. Character. 
Seconds. 
Deg. * 7 : 
1000 60 Small white pitted poly- Uniform 
: hedra 
1050 900 Ditto ” 
1100 1200 Larger white pitted ” 
lyhedra 
1150 1200 a 
1200 | 1500 


Ditto ” 
Still larger white pitted me 
polyhedra 


Except for the specimens of No. 10 quenched from 
1000 deg. and 1050 deg., the alloys show the structures 
characteristic of hardened alloy steels. The two excep- 
tions were to be expected, for No. 10 requires to be hea 
to 1100 deg. for complete hardening. Two features com- 
— ang 4 t _ — should be noted :— 

- The er the quenchi perature, lon 
the time nested for P< ee cobras asp 


2. The higher the quenching temperature the larger the 
polyhedra. This latter appears to be simply another 
instance of the growth of crystals at high temperatures. 

The specimens were tempered in a manner similar to 
that described in the preliminary experiments. The five 
sections of each alloy were bound together in the form of 
acylinder. Asbestos paper separated one metal surface 
from the next. The cylinder was heated for one hour, 
starting at 500 deg. and rising by increments of 50 deg. 
to 800 deg. Cent., the specimens being examined microsco- 
pically after each treatment. In measuring the tempera- 
ture the thermojunction was placed in contact first with 
one end and then with the other ond of the composite 
cylinder. In some cases no difference in the temperatures 
of the two ends was found ; in other cases slight differ- 
ences were found not exceeding 3 deg. Cent. The tem- 
perature was kept within 5 deg. Cent. of that desire]. 

The progress of tempering was followed in two ways: 
A, by noting the time required by the etching reagent 








before the structure of the alloy was seen; B, by a 
microscopic examination of the structure of the alloy. 

he following is a brief description of the two 
methods :— 

A. As stated in Table III., alloy No. 10, after being 
quenched frem 1200 deg,, requires a prolonged action of 
the etching reagent—viz., about 1680 seconds. The struc- 
ture of the fully tempered alloy can be seen after 25 
seconds’ attack ly the reagent. In the case of alloy 
No. 14 the corresponding ratio is 1500 to 30. The partly 
tempered alloys require times intermediate between those 
extreme values. If this simple method be used with due 
precaution, it gives a very fairidea of the extent to which 
the tempering of any particular alloy has progressed. 
The precautions necessary are that the method of polishing 
should be the same, and the time of polishing as nearly 
as possible the same inall cases. Unless these precautions 
are observed, the thickness of the film produced by grind- 
ing and polishing will almost certainly be variable. 
Certain irregularities in the times of etching tempered 
alloys have ton traced to these causes. A thick film 
produced by prolonged polishing resists the attack of the 
etching reagent longer than a thin film resulting from 
rapid polishing. Thus a specimen of No. 10 which had 
been shown microscopically to be fully tempered required 
135 seconds’ etching, instead of the expected 25 seconds. 
It was re-ground and re-polished as quickly as possible, 


case of No. 14 was explained in this way. The converse 
experiment was then tried. The specimen of No. 10 
above mentioned was again re-polished. It was ground for 
30 minutes on 00 emery and wet polished for 15 minutes. 
After this treatment it took 60 seconds to etch. Thus in 
using the time required for etching as an index of the 
degree of tempering a film of uniform thickness in all 
cases is necessary, and this can be ensured for all practical 
purposes by giving the metal a constant time on any 
particular grinding or polishing block. 

B. Astructure typical of both alloys in the air-hardened 
state is shown in Fig. 9, page 302. As already stated, the 
size of the white pitted polyhedra varies somewhat with 
the temperature from which thealloy is quenched. There 
appear to be three main stages of tempering which can 
be structurally distinguished ; but they merge into one 
another, and occasionally specimens have been obtained 
which show all three stages. The structural types have 
been found to occur in both steels in the same order. 

1. The first stage is the appearance of a brownish tint 
—sometimes spread uniformly over the entire surface, at 
other times mingled with white patches of unaltered 
material. The former is shown in Fig. 10, the latter in 
Figs. 11 (12 diameters) and 12 (150 diameters). In both 
cases tempering has 8 from a series of centres. 
The colour of the tempered areas varies between yellow 
and brown. 

2. The second stage is rendered evident by the appear- 
ance of spots whose colour ranges from yellowish blue to 


ted | dark blue. Areas of deep gold to dark brown are also 


seen. In Figs. 13, 14, and 15, page 303, which represent 
this stage, the white areas correspond to golden or brown, 
the black areas to blue, 





rapes 
3. Inthe third stage white spots are found dotted about 





and the normal] figure, 25 seconds, obtained. A similar | 


= 


in a mass which may be deep blue or deep brown, ora 
mixture of these. This structure is seen in Fig. 16. 

It has been found occasionally that an acicular struc- 
ture is formed in stage 3. The needles are found some- 
times approximately straight and parallel to one another 
(Fig. 17); at other times straight and arranged irre. 
gularly (Fig. 18); and at other times both curved and 
straight and distributed haphazard (Fig. 19). They 
are not, however, an invariable product of tempering, 
and have not been included in the classification above. 
[t is interesting to note that the sequence of etching 
colours, indicative of the progress of tempering, is the 
same as that of the so called ‘‘ temper colours,” which are 
oxidation tints. Both run approximately thus—yellow 
brown, bluish, and deep blue. 

_ The following Table (V.) contains a summary of the 
times — for etching, and the stages of tempering 
a3 judged by the structure found in the two series of 
experiments, 














TABLE V. 
No. 14. 

TEMPERED TEMPERED TEMPERED ’ me ; TEMPERED TEMPERED TEMPERED 
¢  Quenched. | Ong Hour at | Ose Hour at One Hour at = a _ ® One Hour at) Ong Hour at | One Hour at 
3 500 pea. C. | 550 pea. O. 600 pre. C. , hei 790 pee. CO. 750 pea. C. 800 pre. C, 
S 
£ 
& a a: de Se . te D to p t : bo : bo . 
eefis|e#jis |g es ig E g g cet ae fas Ae cal 

rr 

Sida i* jga:?: Se * i kal ©. Be “ 3" | 3g" | gs © 

# 82 s+ =) on) < BE s ae Pe ae is aS | « aS ie 

Ss = ®»  &e on ie oy =S » « on =S | Sn! #8 “sls os 

S' 83! agi Ss a of on oe of os o8 os os o> of 33 of 

S ¢@ | & | ga z 22 ee z we a ae z o | ee £% a 2 es 

$s s&§ Fe #2 Ss 88 Fc SE Ee 32 Ee $2 Be §$8/ Fc 8s 

> & n = na o a a- @ a” a” = DR a" @ | 
deg. 
1000 600 C 300 1 | 105 2 55 2 40 2&3 30 3 30 3 30 3 
1050 900 0 480 1 90 2 60 2 43 2a3 30 3 30 3 30 8 
1100 1200 ( 669 1 i80 1&2 75 1&2 46 2& traces of 1, 30 3 30 3 30 8 
1150 1200 0 780 O&1 | 240 1&2 75 1&2 52 2&traces of 1 30 8 30 3 30 3 
12:0 1500 0 1200 6 340 1 120 1&2 60 1&2 30 3 30 3 30 3 

No. 10. 

1000 =6600 0 90 2 65 2&3 40 3 30 3 25 3 25 3 25 3 
1050 600 0 90 2 65 &3 40 3 30 3 30 3 25 3 25 3 
1100 1020 v0 120 0,1,& 2 100 2 45 2&3 30 3 25 3 25 3 25 3 
1150 1200 0 180 9,1, & 2 120 2 45 2«3 30 3 25 3 25 3 25 3 
1200 1680 0 240 |»,1,& 2 180 2 90 2&3 30 2&3 : 30 3 25 3 25 3 


The results obtained with the two series are of the same 
kind, and can considered together. As previously 
stated, the times of etching the quenched specimens in- 
crease the higher the quenching temperature. Possibly 
the cause of this is that the alloys tend to become more 
homogeneous on account of the more perfect miscibility 
of their constituents at high temperatures. The more 
complete the solid solution, the less will be the tendency 
for differences of potential to be set up when the alloy is 
placed in the etching pengent, and consequently the 
slower will be the rate of solution. As tempering ins 
and progresses these differences of time gradually dimi- 
nish until in the fully-tempered specimens they vanish 
altogether. Table V. shows clearly how the abso- 
lute times needed for etching dimiuish as tempering 
proceeds. In the fully-tempered specimens the alloys are 
in their least homogeneous condition, and there isa ten- 
dency for considerable differences of potential to be set 
up when they are placed in the etching fluid. Hence the 
rate of solution is rapid. 

The table furnishes a clear answer to the question as 
to the influence of the initial quenching temperature on 
the resistance of the alloys to tempering. In the case of 
No. 14 tempering begins at 500 deg. in all the specimens 
except that quenched from 1200 deg. At 600 deg. it is 
well advanced in all cases; at 700 deg. it is comics in 
all cases. The lowering of the critical ranges of this alloy 
takes place at 1000 deg. (with ordinary rates of coeling). 
It thus appears that, provided the quenching temperature 
is at least as high ag this, very - little, if anything, is 
gained as regards resistance to temperin by going above it. 

The lowering of the critical ranges cf No. 10 is practi- 
cally complete when this alloy is cooled ordinarily from 
1100 deg. Cent., and the effect of this is well seen in 
Table V. If the alloy is quenched below 1100 deg., tem- 
pering is already well advanced at 500 deg., and is com- 
plete at 600 deg.; if it is quenched at 1100 deg. or above, 
tempering is less advanced at 500 deg., and is not com- 
plete till 650 deg.; but the results at 1100 deg., 1150 deg., 
and 1200 deg. are all about the same. “Thus, so far as 
tempering under purely thermal tests is concerned, pro- 
vided the alloy is quenched at the temperature at which, 
with ordinary rates of cooling, the splitting and lowering 
of the critical ranges is brought about, nothing is gained 
by exceeding this temperature. 

In the next series of experiments the two alloys were 
quenched from various temperatures in plumber’s solder. 

With ordinary rates of cooling the lower critical ranges 
in alloys Nos. 10 and 14 occur at about 400 deg, to 
318 deg., and 430 deg. to 360 deg. respectively. In 
selecting a quenching bath of liquid metal or aley, it 
was necessary to choose one that is liquid at about 200 deg. 
Cent., and of such specific heat that after the alloy steel 
is quenched in it the ey meg shall not have risen 
above 300 deg. Also the liquid had to be incapable of 
alloying with the steel. The first and third conditions 
are fulfilled by mercury, but its specific heat at 200 deg. 
is only about 0.031. A sample of plumber’s solder was 
tested (2 parts lead, 1 part tin). After melting, this was 
found to solidify at about 184 deg. Cent. Its specific 
heat is about 0.045. 








It was calculated that if 3 lb. at an initial temperature 
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1100 deg. Cent. in it would be about 250 deg. Cent 
uired conditions sufficiently to merit a trial. 
mens were the same as those described on 
the solder. 
Quenchings of No. 14 were carried out as follows :— 
reached. 


3. Slow cooling from 1000 deg. to 750 deg., followed 
(a) solder-quenching ; (b) air-quenching. 





Fia. 2. 








Fic. 5. Maanirigep 150 Diameters. 





4. Slow cooling from 1000 deg. to 750 deg., followed by 
(a) solder-quenching ; (6) water-quenching. 

In experiments 3 and 4 a quenching temperature of 
750 deg. was chosen as being some 25 deg. above that at 
which the first small critical change on cooling appears. 

The experiments with No, 1C were similar, except that 
an initial quenching temperature of 1100 deg. was used, 
and the water-cooling tests were omitted because No. 14 
had cracked under this treatment. Air-blast cooling was 
substituted. : 

After these tests the specimens were polished, etched, 
and avon pease | examined, The times required for 
etching varied from 120 to 180 seconds, thus showing that 
the alloys were partly tempered. Microscopic tests showed 
that No. 14 was for the most part in stage 1 of tempering 
{page 301) ; but the types of structure found also included 

th white polyhedral and light brown acicular, as well 
assorbitic structures. In No. 10 troostitic structure was 
also found. In both sets of experiments the resulting 
material has a very heterogeneous structure, and is 


of 210 deg. Cent. were used as the quenching bath, the 
final temperature after quenching } oz. of the alloy from 


Accordingly this solder was considered to fulfil the 
he arrangements for heating and quenching the speci- 


ge 300. 
There was no splashing when the alloy was plunged in 


1. From 1000 deg. Cent. in solder, followed by air- 
cooling after a steady temperature of the solder had been 


2. From 1000 deg. in solder, followed b ee ee 
y 





Maeniriep 12 Diameters. 


Fic. 6. Maeniriep 150 Diameters. 





away, and a fresh surface quickly exposed to 
action of the blast. 


Nos. 10 and 14, was made in the way recommended 


and then plunged in a bath of rape oil. 
to that shown by Mr. Gledhill on Plate VIT. 





which tempering has begun. 


markedly tempered. It thus appears that this form of 
quenching is not so effective as air-blast quenching. Pos- 
sibly this is due to the scale which adheres to the metal, 
and which may prevent a rapid transfer of heat to the | No. 10. 
solder. In the air-blast quenchings this scale is blown | 
the cooling | temperin 


A final series of hardening and tempering tests of aon 


After this treat- | cases air-blast quenchin 
ment the structure of No. 14 was found to be very similar | material in this state. The 
(loc. cit.). 
It was remarkably uniform, but was that of a steel in 
White polyhedra were | greatly in excess of those 





Fic. 3. Macniriep 150 DiamMeTERrs. 


Fic. 7. Maeniriep 150 Diameters. 


8, 


y 
Mr. Gledhill.* The specimens were heated to 1200 deg. 
Cent., cooled down in an air-blast to about 920 deg. Cent., 


| tempering at least as well, and in most cases better, than 
the products obtained by the other methods described. 
Further, No. 14 appears to resist tempering better than 


Of the alloy steels in Table I., the most resistent to 
under thermal influences has been found to be 
| No. 8. This is the only alloy of those examined by the 
writer which shows white pitted polyhedra when cooled 
in a slowly-cooling furnace from temperatures of 1100 deg. 
| upwards (see Figs. 11 and 12, below, Journal of the 
| Iron and Steel Institute, 1905, No. I.). In all the other 
is necessary to preserve the 
larger size of the polyhedra 
| in the case of No. 8 is probably due to the slower cooling, 
| They exhibit a structural stability at high temperatures 
of Nos. 9 to 16. This alloy is 


| 





Fic, 4. 


Macniriep 150 Diameters. 











entirely absent. On the other hand, the structure of 
No. 10 was very heterogeneous. Much of it consisted of 
the white polyhedra characteristic of the fully hardened 
alloy, but the remaining polyhedra were of the acicular 
and troostitic type. 

The specimens were heated, No. 14 at 750 deg., and 
No. 10 at 700 deg., to test their resistance to tempering, 
as mene with that of the air-quenched alloys 
Table V.). The results appeared to be slightly superior, 

ut it must be remembe that the air-quenched alloys 
had one hour’s thermal treatment from 500 deg. upwards 
in steps of 50 deg., and that a noticeable velocity of tem- 
pering was found at 500 deg. to 550 deg. 

Summarising the hardening and tempering tests made 
on steels Nos. 10 and 14, it may be stated that air-blast 
quenching from 1000 deg. and 1100 deg. respectively has 
been found to give a homogenous material which resists 

* Journal of the Iron and Steel Institute, 1904, No. II., 
page 136, 
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not a recognised high-speed steel. The carbon and molyb- 
denum percentages are less than is usual in such materials. 
It is an experimental alloy steel made by Dr. J. A. 
Mathews, who kindly supplied the writer with a 
specimen. 

Tempering by heat experiments were made on the alloy 
cooled from 1200 deg. in a tube furnace for one hour each 
at a temperature beginning at 400 deg. Cent., and rising 
by steps of about 50 deg. Cent. At 550 deg. a very few 
polyhedra were eslewed by this treatment, but the bulk 
of the material was unchanged. At 700 deg. there was 
no further structural change, except that the polyhedra 
had increased in size. A typical structure of the alloy 
after treatment at 730 deg. is shown in No. 20. The 
coloration of the polyhedra in certain places is seen in 
Fig. 21 (after treatment at 780 deg.). One hour’s treatment 
at 824 deg. caused an increase in the number of coloured 
polyhedra. Finally the alloy was heated at 930 deg., and 
the structure shown in Fig. 22 was obtained. The black 
areas probably represent the material in the most ad- 
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vanced 8 of tempering, but the structure does not 
appear ~ + that 1 completely tempered alloy steel, 
and differs surprisingly from that obtained by cooling the 
previously forged material from 900 deg. (see Fig. 1, 
Plate L, oc. cit.). These results show that this alloy steel 
resisted tempering by thermal influences to a far greater 
degree than any of the other eight steels tested. _ 
Accordingly, this seemed to be the most promising steel 
of the series with which to carry out cutting tests. The 


tions between the polyhedra being, however, rather 
thicker. Another specimen cooled in an air-blast from 
1220 deg. has the structure shown in Fig. 24. In this 
case the polyhedra have etched rather darkly, and the 
junctions are quite fine. Over a small area the structure 
was found to be acicular (Fig. 25), but the structure of 


the cutting edge of a tool prepared from this alloy is 
most probably typified by Fig. 24, where the miscibility 





mcst complete. 


lof the constituents appears to 


| were ground to the 


one another and to those obtained with No. 8, except that 
treatment at 900 deg. appeared to temper 8 B completely. 


Courtine TEsTs. 

Some preliminary tests were made with 8 B as a high- 
speed cutting tool on a bar of Siemens-Martin steel 2.5 in. 
in diameter (0.205 per cent. carbon). Two bars of No. 8B 
— of a tools at each end. 

a 


The one was quench t each end from 1200 deg. Cent. 





Fie. 13. Maenirrep 150 Diameters. FI. 
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Maentrrep 150 Diameters. 


Fa. 21. 


quantity of this material at the writer’s disposal being 
insufficient, at his suggestion the managing director of 
one of the leading steel works in this country very kindly 
undertook to prepare a §-in. square bar about 4 ft. long. 
Analyses of this steel (hereafter called 8 B) and of Dr. 
Mathews (No. 8), the duplication of which was desired, 


are subjoined :— 
Dr. Mathews’s Steel 


(No. 8). No. 8 B. 
Carbon 0.47 0.430 
Silicon 0.15 0.048 
Sulphur ... low 0.012 
Phosphorus low 0.022 
Manganese 0.1 to 0.2 0.172 
Chromium 2.99 3.103 
Molybdenum 4.29 4172 


The product is thus a most satisfactory one as regards 
composition. In the forged state it was too hard to be 
Sawn. Accordingly it was ground to three approximately 
equal lengths, and was softened by heating to 900 deg., 
and cooling slowly. After specimens had been cut for 
microscopic examination the bars were reserved for 
cutting tests. One of the specimens, cooled from 1220 deg. 
Cent. In a tube furnace, showed the structure repre- 
sented in Fig. 23. It is very similar to that of No. 8 
cooled under similar conditions (Joc, cit.), the black junc- 


18. Maeniriep 150 D1aMETERs. 
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Fic. 25. Maconirrep 150 DramMeters. 


Tempering experiments were carried out on the furnace- 
cooled and air-blast quenched sections under the condi- 
tions previously described, and the results were similar to 


Fig. 19. Maonirrep 150 Diameters. 
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Fig. 23. Maanrerep 150 Diameters. Fic. 24. Maenirrep 150 Dramerers.9 


in an air-blast, the other was cooled at each end from 
1200 deg. Cent. in a tube furnace. Outting tests were 
carried out on the high-speed lathe in the engineering 
department of the National Pbysical Laboratory, under 
the supervision of Dr, T. E. Stanton. The results ob 
tuinei with the air-blast-quenched tool were the more 
promising of the two, and were considered sufficiently 
good to warrant trials of a systematic nature. Other 
preliminary tests showed that inferior results were 
obtained if the quenching temperature was 1250 deg., or 
if a combined air and rape-oil quenching was adopted. 

In the following tests the tool was hardened by quench- 
ing the ends from 1200 deg. Cent. in an air-blast. The 
results obtained are presented in the following tables in a 
form similar to those calculated from the Manchester 
tests.* The writer is aware tht the latter no longer con- 
stitute a criterion of present-day ape my with high- 
speed steel. They form, however, the only series of tests 
on a large scale which have been published, and accord- 
ingly for purposes of comparison some of their best per- 
formances have been placed at the bottom of the tables. 

The results quoted in Tables VI. and VII. show that 
the alloy steel 8 B is capable of being used aa a high- 
speed steel, although it contains less carbon and molyb- 


* See ENGINEERING, 1903, vol. Ixxvi., pages 590 to 595, 
and 639 to 646, 
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TABLE VI.—Courtine Tests on Stemens-MartTIN Sree (0.205 Per Cent. CARBON). DIAMETER OF Bar, 2.5 IN. 


























. Area of , | Area Ma- Condition 
Number of Actual | c - Duration of| Weight Cause of 
ut. Traverse. Section of chined per : of Tool 
Trial. Speed. | Cut. Trial. | Minute, Removed. Withdrawal. | 4 tror Test, 
| ft. per min.| in. in. sq. in. mins. 8q. Ib. per min. . 
1 P00 | 0.031 0.031 6.23 2.25 0.502 | 0.628 Tool seized Useless 
2 144 0.0381 0,081 oi7 | 166 | ° 0.88 0.460 Time up Good 
3 110 0.031 0.062 0.272 | 3.0 | 0.586 0.82 ” ” 
4 106 0.062 0.062 0.446 4.5 0.570 1.34 ” ” 
5 103 0.078 0.062 0 53 | 2.42 0.548 1.62 - » 
6 96 0.062 0.062 0.431 | 3.75 0.493 1.24 a 9 
¥ 94 0.109 0.062 0.70 1 0.515 2.14 Tool seized Useless 
8. 8. H. 8.* 149.2 0.052 0.062 a 20 0.755 1.75 Time up 
H.8 8.* 132.5 0.058 0.0625 20 0.712 1.45 ” 
7 * Steels used in Manchester tests. 
TABLE VII.—Corrine Tests oN AXE STeet (0.256 per Cent. Carson). DIAMETER OF Bar, 5 IN. 
| | 
Areaot | Area Ma- . ' Condition 
: Actual | : Duration of Weight | Cause of With- 
No. of Trial. Cut. Traverse. Section of H chined pe : . of Tool 
Speed. Cut. Trial. Minute. Removed. drawal. After Test. 
ft. per min. in. in. sq. in. min. sq. ft. Ib. per min. 
1 128 0.078 0.031 0.83 7.0 0,480 0.999 Time up Good 
2 121 0.078 0.031 0 84 6.25 0.455 1.000 9 -” 
3 76 0.017 0.047 0.81 4.5 0.372 0.616 me se 
qd 74 0.078 | 0047 1.43 5.0 0.365 0.857 ” ” 
5 65 0.094 0.031 1.23 18.0 0.202 0.635 oe ~ 
6 6 0,125 0.031 1.62 15.0 0.190 0.772 99 ne 
7 55 0.062 0.062 0.79 20.0 0.372 0.677 * - ae 
8 61 0.078 | 0.031 0.92 16.5 0.160 0.419 9 jae 
A.W.H.S.H.S." 119 0.0236 | 9.0625 oa 30.0 0.572 1.008 aa 
| 
* Steel used in Manchester tests. 
denum than is usual in high-speed steels of this type. In CONCLUSION. 


rformances with those of the high-speed 
steels in the Manchester tests, it must be remembered 
that its diameter was only half theirs. In view of the 
fact that this alloy would probably be cheaper to produce 
than the high-speed steels, containing molybdenum, at 
present in use, because it contains tee of this costly 
element, it seemed worth while to put it tu severer tests 
than could be attempted in the engineering department 
of the Laboratory. The managing director of the steel 
works already referred to agreed to prepare tco's otf this 
alloy of the usual size (1} in. square), and test them on steel 
harder than that already experimented upon. The follow- 
ing report has been submitted by him :— 


comparing its 


Analysis. 
Per Cent. 
Carbon ... ... 0,506 
Chromium 3.29 
Molybdenum J 4.00 
Test 1 (as a drill) : 
Siza of drill lin. 


Speed... fe 360 revolutions 
Material drilled 0.72 per cent. carbon 
The dri] bored two 2-in, holes in two minutes. 
- nose was found to be soft, but the shoulders ‘‘ very 
good.” 
Test 2 (us a tool).—The steel machined contained 0.30 
per cent. carbon. : 

The tool used in the following tests was 1} in. square :— 


Speed ... 103 ft. per min. 
Cut : 0.062 in. 
Traverss ... ‘ 0.062 ,, 
Diameter of section cut 5.625 ,, 


The condition of the tool was unimpaired after cutting 
ft. 


The tests on hard steel (0.50 per cent. carbon) are given 
in the following table :— 








TaB.E VIII. 
—_ ; 
(2am ee a 
ae mee Se 
3 S | % E : 
: | ws | al ps = Condition of Tool 
& | $5 | p 3s 2 after Test. 
oe 5 |e | o pe} = 
3 3 aslo Balk. be | 
* | ° e | 3 ‘ev | 
Ss =s | PF _ & 
4 aja” | oO] & = } 
ft. per) in. | in in. | min. 1b. 
min, | | 
68 | 5.625 (0.126 | 0,062 Useless after cut- | 
} ting 1 ft. | 
2 68 | 5,626 |0.125 | 0.125} Useless after cut-| 
| | ting 2 ft. 
3 56 | 5.875 0062 0,062 | 6 3.812 Useless. 
4 39 | 5.875 | 0.1875) 0.062 | 22 2 » | 
5 | 39 | 5.875 | 0.1875) 0.062 | 10.5 Useless (point) 
broke). 





Table VIII. shows that the :oo] does not stand up to) 
its work in machining hard steel. The results attained | 
with mild steel (Table VI.) are very fair, but the best are | 
those with steel of medium hardness (0.256 to 0.30 per | 
cent. carbon), where the tool stood up to its work in every 
case (Table VII. and test 2). Only in regard to medium | 
steels can the alloy be considered to have fulfilled the 
promise held out by the tempering tests under purely 
thermal treatment. It is possible that the hardening 
method used happened to be most suitable for the, 
machining of medium hird steels, and that different 
methods are required in regard to mild and hard steels. 
If such methods could be found, it would er 

» Since, as | 
probably | 


worth while to use this alloy steel industri 
already pointed out, its cost of production would 
be less than the high-spe 1 steels now in vogue, 





The foregoing research was undertaken in order to 
ascertain whether the temperature at which high-speed 
steels soften can be pushed higher than 700 deg. Cent. 
The only steel with which any success has been reached is 
No. 8, and, as already stated, it is not a recognised steel 
of this type. This alloy appears to resist softening by 

| thermal influences even at 800 deg. Cent.; and if its 
| behaviour were judged from this standpoint only, better 
| results might have been expected than have been actually 
| obtained. But it must be remembered that the temper- 
| ing of such tools in practice is produced by a combination 
of mechanical stress and high temperature. The question 
has yet to be answered whether the influence of the 
| former factor is direct or indirect. To the writer it 
appears probable that its influence is indirect—i.e., that 
| the mechanical stress to which the tool is subjected in 
| practice does not of itself tend to soften it, but rather the 
| reverse, and that it is the heat generated by friction 
| between the tool and the material it is cutting that is the 
main cause of tempering. The evidence at present avail- 
| able tends to show that mechanical work which is not 
| accompanied by a great rise of temperature tends to 
harden metals and alloys. However this may be, the 
| writer fully admits that further research in regard to the 
causes of the tempering of high-speed steels is necessary, 
| and until these have been elucidated such steels will not 
reach their highest degree of efficiency in actual industrial 
practice. 
| The writer expresses his cordial thanks to Dr. Glaze- 
brook for his interest in the work and his permission to 
have the cutting tests carried out in the Engineering De- 
ag of the National Physical Laboratory ; also to 
r. Stanton, the Superintendent of the Engineering 
| Department, for his active supervision of the tests. He 
is very greatly indebted to the managing director of the 
steel works (alluded to in the text), who prefers to remain 
anonymous, but whose help has been invaluable. To 
| Messrs. P. Longmuir and C. A. Edwards, who have 
| assisted him with some of the photomicrographic work, 
| he is also much indebted. 





APPENDIX. 


_In connection with this research, which is a continua- 
tion of one submitted to the Institute in 1905, reference 
must be made to a criticism by Mr. Osmond* of one of 
the fundamental conclusions of the previous paper. 

The conclusion criticised is (loc. cit., page 472) :—‘* The 
presence of chromium in rapid tool-steels appears to need 
some explanation ; for, as has been conclusively shown in 
the earlier experiments, this element has no tendency 
whatever to retard, but, on the contrary, actually hastens 
the conversion of hardening carbon on cooling.” Mr. 
Osmond states that this conclusion is in contradiction to 
that drawn by him from his experiments with some 


| chromium steels furnished by Mr. Hadfield, that his 


results have been confirmed independently by Roberts- 
Austen and Guillet, and are ‘“‘ neither contestable nor 
contested.” 

These experiments will be considered briefly. 

Mr. Osmond’s conclusions were drawn from tests of 
three chromium steels. Two of these were found to be 
self-hardening ; one was not. The latter was the only 
one which did not contain notable quantities of silicon 
and manganese. With regard to the two former, Mr. 
Osmond admits that the silicon and manganese present 
contributed to the self-hardening properties of the steels, 
but contends that chromium was the principal agent in 
producing this result. The three steels tested by the 
writer were all low in silicon and manganese; none of 
them was self-hardening. Thus of the six steels which 
have been investigate i, two have been found to be self- 
hardening, and these are the very ones that contained 
notable quantities of substances other than iron, carbon, 





* Revue de Métallurgie, 1905, pages 798 and 799, 


and chromium. None of the four pure chromium steels 
has been found to be self-hardening. 

So far as the writer is aware, the chromium steel tested 
by Roberts-Austen contained the following percentages : 
—Chromium, 15.12; carbon, 1.79; silicon, 0.61; man. 
ganese, 0.28. Thus a notable ae of silicon was pre- 
sent, and no appeal can properly be made to this stee! to 
decide the point under discussion. 

No cooling curves are given in Dr. Guillet’s paper* re- 
ferred to by Mr. Osmond, and no air-quenching experi- 
ments are quoted as having been made on any alloy con- 
taining less than 26.5 per cent. of chromium. As the 
writer's generalisation did not refer to alloys containing 
more than 9.5 per cent. chromium—and, so far as he is 
aware, no high-speed tool steel contains as much as this 
—Dr. Guillet’s experiments do not decide the point at 
issue. 

With a view to getting as broad an expérimental basis 
as possible for his generalisation, the writer asked Dr. 
Guillet, more than eighteen months ago, to furnish him 
with specimens af his pure chromium steels for cooling 
curves, and was informed that they had been handed over 
to Dr. Boudouard for that purpose. He has learnt re- 
cently from Dr. Boudouard that he has not yet published 
his results. Thus it is impossible, unfortunately, to ob- 
tain any fresh light on the question up to the present 
time. ‘Ihe position is that, so far as the writer is aware, 
no pure chromium steel has been found to be self-harden-. 
ing; and, in his opinion, the self-hardening properties of 
Osmond’s and Roberts-Austen’s chromium steels must be 
regarded in the present state of knowledge as being pri- 
marily caused by elements other than chromium that were 
present. 








CATALOGUES. 

WE have rezeived from Messrs. Jenkins Brothers, of 
95, Queen Victoria-street, E.C., a circular calling atten- 
tion to their 96 packing and °96 sheeting. The latter 
is intended for making steam joints, and is stated to have 
been successfully used in piping conveying steam at 
200 lb. pressure and 400 deg. Fahr. of superheat. 

Messrs. Barnett and Foster, Niagara Works, Eagle 
Wharf-road, London, N., have sent us a catalogue of 
refrigerating machines constructed by them. This firm 
constructs refrigerating plant on the ammmonia compres- 
sion, ammonia absorption, or carbonic anhydride sy stems, 
from machines small enough for private houses, up to a 
plant of a capacity of 20 tons of ice daily. Much infor- 
mation is given in this catalogue descriptive of the dif- 
ferent systems, together with cost of running, &c. 

Messrs. Newton, Chambers, and Co., Limited, of the 
Thorncliffe Iron Works and Collieries, near Sheffield, 
have issued a well-illustrated catalogue dealing with cast- 
iron water-tanks. The firm makes a speciality of sec- 
tional cast-iron tanks, and with but few patterns are in a 
position to supply a variety of types of rectangular tanks. 
Their standard patterns, in fact, are suitable tor small or 
large tanks, either deep or shallow. The firm also con- 
struct circular tanks on pedestals for railway work, Xc., 
having supplied, in 1905, a number of this design to the 
Crown Agents for the Colonies, for South Africa. 

A price-list of electric arc-lamps has been issued by 
Messrs. Johnson and Phillips, Limited, Charlton, Kent. 
The list includes information relating to all ordinary arc- 
lamps and fittings, as well as particulars concerning the 
Juno Flame arc-lamp, of which this firm makes a spe- 
ciality. This type of lamp is characterised by great 
simplicity, there being only three moving parts. 








Licut Ratways Act, 1896.—The Board of Trade 
have recently confirmed the Order made by the Light 
Railway Commissioners for the Bath Electric Tramways 
(Light Railway Extensions) Order, 1906, authorising the 
construction of light railways in the rural district of 
Keynsham, in the county of Somerset (being an extension 
of the Bath Electric Tramways, Limited). 





AMERICAN Pic Iron.—The output of pig iron in the 
United States in the first half of this year was 12,602,901 
tons, as compared with 11,163,175 tons in the first half 
of 1905, 8,173,438 tons in the first half of 1904, and 
9,707,367 tons in the first half of 1903. Pennsylvania 
figured in this year’s production for. 5,688,743 tons, Ohio 
for 2,675,812 tons, Illinois for 1,011,639 tons, and Ala- 
bama for 830,040 tons. 





Unpercrounp TeLecrarHs.—At a meeting of the 
Council of the Newcastle and Gateshead Chamber of 
Commerce at Newcastle, Mr. A. M. Palmer presiding, 
a letter was read from the Postmaster-General on the 
subject of underground telegraphs. The Postmaster 
General stated that the sum an 5 he could ask the 
Treasury for in any one year for this particular purpose 
was limited, and he could but decide to the best of his 
judgment between the competing claims of different parts 
of the country. This year he was engaged in extending 
from London westward with a view to making a sure 
connection with the landing places in Cornwall of impor- 
tant Atlantic and Mediterranean cables. It would be « 
considerable time before this work was completed, and he 
was unable, therefore, to pledge himself beyond the pre- 
sent programme. The telegraph communications of the 
north-east ports were fairly well secured from breakdown 
by storm by reason of the number of lines of overhead 
telegraph, which could reach them from various points on 
the existing underground line. ‘The letter was considered 
unsatisfactory, and Sir C. M. Palmer and Mr, T. Cairns 
are to be asked to see the Postmaster-General on the 
matter when Parliament resumes its sittings in October. 








* Revue de Métallurgie (Mémoires), vol. i., page 156. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are —_ tn italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southam; Buildings, Chancery-lane, W.C., at 
the uniform price of 

The date of the advertisement of the 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the tance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


13,158. C. O. Bastian, London, and G. Calvert, 
Stoke Newington. Vapour Lamps. [11 Figs.) June 26, 
1905.—This invention relates to electric lamps of the character 
known as vapour lamps. There is employed a movable container 
or chamber A for containing mercury, such container being ad- 
vantageously so constructed that the respective bodies of mer- 
cury Z forming the electrode bodies are in the same horizontal 


Fig. 1. 
Sg 





Fig.2. 


Cres 
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plane, or the respective electrode surfaces are in approximately 
the same plane when the lamp is in its normal working position. 
The tubular portion of the container is U-shaped, and, according 
to this invention, the circuit through such electric vapour appa- 
ratus is completed entirely within such (J-tube container by 
causing the mercury to stream along the limbs or branches of 
the U-tube.. (Accepted July 4, 1906.) 


13,471. Harry W. Cox, Limited, London, and A. C. 
Mitchard, Tottenham. Accumulator Grids. [8 Figs.) 
June 29, 1905.—A grid made in accordance with this invention 
comprises a frame, groovesin the said frame adapted to receive 
distance-pieces, and bars traversing the said frame both along the 
length and breadth thereof, those traversing the frame in one 
direction extending for the full depth of the frame, and some or 
all of those traversing the frame in the other direction extending 
from the faces for only a short distance inwards. a isa frame of 
lead provided with grooves b adapted to receive distance-pieces of 
suitable material. dare bars traversing the breadth, and e and 


ad 








fare bars traversing the length of the frame a. The bars d are 


preferably formed of aseries of wedges pointing alternately to 
either face of the grid. The bars e are rhomboidal in form and 
have one face coplanar with the face of the grid. The bars / are 
also rhomboidal in form, but have two faces coplanar with the 
faces of the grid. It will be observed that the paste is securely 
held between two opposing bars e, ¢, which are in echelon and 
form, as it were, one step of a ladder with a gap in the step. If 
these bars were exactly opposite one another, some difficulty 
would arise in moulding and casting the grids, but by arranging 
the bars in advance of one another no difficulty in this respect 
arises. (Accepted July 4, 1906.) 


19,259. A. W. Hill and Sir Hiram Maxim 
Electrical Company, Limited, London. Incandes- 
cent Lamps and Fittings. [10 Figs.] September 23, 1905. 

This invention relates particularly to tubular lamps which are 
usually mounted contiguously in front of a reflector to forma line 
of light. The object of the present invention is to enable lamps of 
4 niuch greater length than usual to be effectually employed, thus 
obviating many of the disadvantages attendant upon the use of 
small lamps, and also to impreve the holders so as to avoid frac- 


fig 1 


Ried: 8 Fig. 2 
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ture of the tube. The invention consists in usin 1 
; y ga glass tube of 
- neseneed length required, and fitting it with a filament which 
a up of two or more short lengths tuitably attached 
. art er, the long filament so formed being adequately supported 
y somtated struts at intervals. The invention also consists in 
= ing an additional terminal intermediate of the ends, and 
pre erably at the point of juncture between the short lengths of 
“ment, 80 as to enable a lamp which is designed for a high 


voltage to be employed on a circ 
- 3 uit of lower voltage by so 
srranging the connections that connection is made at the inter- 


mediate terminal, and in providing the holders with flexible or 
elastic contacts which engage the sides or ends of the caps, the 
clips being carried by suitable holders fitted with removable 
covers. A long glass tube a is fitted with a filament made up 
from two lengths b, c joined together, the joint d being effected 
by pasting or depositing. At intervals the filament is supported 
by glass struts ¢ from the sides of the tubes, and it is also form 

with expansion loops f. The ends of the fil t are ted 
to end caps q, which are adapted to be slipped into U-shaped 
apring-clips h. k are removable covers, with jections m that 
wedge between the arms of the clipsand the sides of the holders i, 
so that they thrust the armsof the clip together to clamp the end- 
caps of the lamp as the covers are screwed or otherwise forced 
on, The removable covers facilitate insertion of the caps into 
the flexible clips without liability to straining or fracture. When 
applying the invention to a lamp which is t» be applicable for use 
on either low or high voltage a central terminal is provided, con- 
nected to the filament preferably at the joint of the « t 





central positions ; that is to say, the shunt coil and also the series 
magnet and coil are placed in an asymmetric position with 
— , the disc or armature and shunt poles. (Accepted July 
4, 1906. 


MINING, METALLURGY, 
WORKING. 


7597. Allmanna Svenska Elektriska Aktiebolaget, 
Westeras, Sweden. Electrically - Heated Shaft- 
Furnaces. [6 Figs.) March 29, 1906.—This invention relates 
to improvements in electrically-heated shaft-furnaces, According 
to the present invention, the hearth is an annular chamber of 
uniform or substantially uniform cross-section, and is arranged as 
the induced member of an electric transformer or generator, the 
iron core of which through the hearth. By this means it 
is possible to induce in the hearth material itself, if the same be 
of electrically conducting material, or in the melted mass, a 


AND METAL- 





parts, as indicated at r, Fig. 2. When the lamp is used for low 
voltage the connections are so arranged that the central terminal 
is connected to one pole, and the outer or end terminals to the 
other pole, whereas when used for the higher voltage only the 
end terminals need be used. (Accepted July 4, 1906.) 


21,648. W. T. Henley’s Segre Works Com- 
pany, Limited, London, and W. Nichols, West- 
cli -Sea. Boxes. (6 Figs.) October 24, 1905.— 
According to the present invention, which is specially applicable 
to single fuse-boxes of the type described in the Specification of 
Letters Patent No. 3216, of 1904, the fuse-box is mounted in an 
upright position upon a metal base-plate, with which the back 
portion of the box may itself be cast integrally, as is also the back 
ge of the sealing-trough situated below the box, the metal 

ase-plate being adapted for being secured directly to the wall 
without the intervention of the usual wooden base-board. A is 
the metal sheathing of the cable, and A}, A? are the two cores. 
The two fuse-boxes B!, B2 are mounted upright, side by side, upon 
a metal base-plate ©, provided with bolt-holes ¢ to enable it to be 
secured directly to awall. The sealing-trough is in two parts, 
whereof the rear portion D is integral with the base-plate ©, the 
front portion or cover D! being attached to the rear portion at a 


C_. 




















rebated joint, which extends in a plane substantially parallel to 
that of the base-plate, and being secured thereto by means of a 
single screw which passes through a hole in the cover D!, and 
enters a tapped hole in the base-plate so as to allow of the cover 
being readily removed and replaced. The sealing- trough is 
formed to receive a bushing F at its lower end for the passage of 
the cable, and with means whereby the cable is supported in posi- 
tion. These means consist —— of a seating G for the k 
of the cable, cast integrally with the base-plate C, within the 
sealing-trough and above the level of the bushing F, and a strap 
GI, fixed in position to clamp the cable from in front firmly against 
the rear seating G. The supporting means constitute an earthing 
connection between the metal sheathing A of the cable and the 
metal-work of the base-plate C, fuse-box castings B), B*, and 
sealing-trough itself, all of which parts are (in consequence of 
the construction already described) themselves either integral 
with or in direct electrical connection with one another. (Ac- 
cepted July 4, 1906.) 


13,696. W. Hamilton and Ferranti, Limited, Hol- 
linwood. Electricity Meters. (7 Figs.) July 3, 1905.— 
This invention relates to watt-hour meters of the induction type 
for use on alternating circuits. The objectof this invention is to 
provide a simple form of meter in which the required phase re- 
lationship is obtained without the use of special arrangements, 
such as additional coils or secondary circuits, in a simple and 
cheap manner. The series electromagnet consists of an iron 
core c, formed with three downwardly- projecting pieces d, which 
form the poles, and having series coils e wound on the central 
projection. The shunt electromagnet consists of a horizontally- 














placed iron core f placed above the disc a, the shunt coil / 
being capable of lateral adjustment on the core ; this core is pro- 
vided with long pole-pieces i which extend downwards round the 
edge of the disc armature a, and terminate in polar surfaces j, 
parallel with the disc, their polar surfaces being opposite, or 
nearly opposite, the spaces between po meter d of the series 
electromagnet. In order to secure a small torque with the shunt 
coil alone, and a small torque with the series coil alone, and 
both acting in the ssme direction, ray to the left, the series 





magnet and the shunt coil are displaced to the left of their 





y current, which heats the melting bath and gives the 
excess of heat required for the refining process. The shaft 1 is 
annular along the whole height of the furnace, a central core 2 
being arranged in the same. At the lower end the core is hollow, 
and at some distance above the bottom is arranged a hollow 
bridge 3 between the core and the wall of the furnace. Under- 
neath the bridge, and in the bottom of the furnace, is provided a 
passage which ig in communication with the lower end of the 
passage in the central core. In the (J-shaped passage thus 
formed, which is heat-insulated from the furnace-chamber hy the 
masonry, is inserted an iron core 4 of a suitable construction, and 




















this core is provided with a primary winding 5 which is supplicd 
with alternating current of suitable frequency, and may be pro- 
vided on the outer part of the iron core, as is shown, or on any 
other or on all sides of the core. As will be easily understood, 
the hearth of the furnace forms a closed circuit around the central 

art of the core, so that the melted metal accumulated in the 

earth will constitute the secondary member of a transformer, 
the other parts of which are constituted by the iron core 4 and 
the primary winding 5. The hearth is provided with an outlet 6 
for the metal, and an outlet 7 for the slag in the usual manner, 
the outlet 6 being preferably provided at a distance above the 
bottom of the hearth, in order that on the bottom there may 
after each draught always remain a closed conductor of a cross- 
section that is suitable for taking up the electric energy. If the 
furnace is to be used whilst simultaneously supplying a blast, it 
may be provided with tuyeres of the usual arrangement. The 
charge is introduced at the top, as is usual in shaft furnaces, and 
the operation is continuous. When a sufficient quantity of melted 
metal has been accumulated in the hearth, the metal is drawn, 
and it is obvious that on account of the comparatively long time 
between the draughts, during which the melted metal is kept at 
a high temperature, the metal is exposed to an effective refining 
operation, so that a product of high quality will be obtained from 
a suitable charge. (Accepted July 4, 1906.) 


7598. Allmanna Svenska Elektriska Akticbolaget, 
Westeras,Sweden. Electrically-Heated Shaft Fur- 
mace, [7 figs.) March 29 1906.—This invention relates to 
electrically-heated shaft-furnaces, and resides mainly in the 
feature that the melting hearth by means of electrically non- 
conducting cores formed by intermediate walls 9, 10, 11 is given 
the shape of a curved or tortuous channel, at the ends of which 
are provided electrodes 3, 4 for introducing electric current. The 
current-conductor may be formed by the molten metal or other 
material treated, or by a conducting coating on the walls of the 
hearth or both. The cores or intermediate walls 9, 10, 11 may 
extend upwardly through the whole shaft and divide the same 
in the same manner as they divide the hearth, or they may be 
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of the same height as the hearth, or somewhat higher, while 
maintaining the usual construction of the shaft. It will be 
easily understood that by this means it will be possible to obtain 
a considerable length and a comparatively small cross-section of 
the hearth without losing the compactness necessary for the 
concentration of the heat. If necessary, the cores or walls 9, 10, 
11 may be made hollow for the circulation of air'or other cooling 
medium. If air-cooling is used, the passages in the cores may be 
arranged to work as a chimney, into which the air is sucked 
automatically through suitable openings at the lower part of 
the furnace, and through which it flows upward, on account of 
wie heated by the walls of the passage Accepted June 
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MOTOR ROAD VESICLES. 
22,817. W. J. Lloyd and W. Priest, B 

Dri and Reversing Mechanism. [6 Figs.) Nov- 
ember 7, 1905.—This invention relates to driving and reversing 
mechanism for motor road vehicles in which the speed is varied 
from time to time by the shifting of movable or wheels as is 
described in the Specification of Letters Patent No. 16,289, of 1905, 
and the present invention consists of improvements whereby an 
inadvertent or accidental extreme change of speed—that is, from 
slow to very fast, or the reverse—when the vehicle is travelling 
is rendered impossible. According to the present invention, 
there is provided for giving a sliding motion to the connected 
pin wheels B, b, whereby the speed of the gear is changed or 
reversed, a foot-lever c, in addition to the ordin hand-lever d. 
The shaft to which the hand-lever d is keyed has depending from 
it an arm k, the outer end of which is of a quadrant-like form, 
and carriesa series of rollers. With one or other of the rollers / 
a locking projection m on the arm 7 of a bell-crank lever n o 
normally engages, and renders impossible the turning of the hand 
lever d until the locking projection m has been partially with- 
drawn from its en; ment with the rollers 1. The partial wi 

drawal of the locking jection m is effected by oes the 
foot-lever c into the dotted position indicated in Fig. 1. The 
foot-lever c effects the turning of the shaft p. To a crank s on 





























the shaft p is pivoted an arm ¢ supported at or about its middle 
by a depending link vu. The part of the arm t projecting beyond 
the link u is of elastic or spring metal, and has near ite free end 
a projection v with an undercut acting end. The projection v 
engages normally with the end of the arm o of the bell-crank 
lever n, 0, and when the arm ¢ is forced forward by the operation 
of the foot-lever ¢ the bell-crank lever n, o is turned to such an 
extent as to effect the unlocking of the hand-lever d, as re- 
sented in Fig. 2. The elastic portion of the arm ¢ is now slightly 
curved upwards in 1 of a downward pressure on its 
middle part exerted by the link u. On the operation of the hand- 
lever d the bell-crank lever no is sti further turned by one of 
the rollers / passing over the locking projection m, as is indi- 
cated in dotted lines in Fig. 2. The end of the arm o of the bell- 
crank lever n ois thereby carried out of engagement with the 
projection v, by the forward movement of which it is first turned, 
and the projection v falls below the end of the arm o of the bell- 
crank lever n 0 ; consequently as soon as the roller / has passed 
the locking projection m, a spring y in connection with the bell- 
crank lever o causes the projection m to snap into engagement 
with the next roller of the quadrant arm &, and thereby prevents 
the further turning of the hand-lever d until the pressure of the 
foot on the foot-lever ¢ has been relaxed and again renewed. 
(Accepted July 4, 1906.) 


RAILWAYS AND TRAMWAYS. 


13,130. P. J. le, Burton-on-Trent. - 
Cleaners. [8 Figs.) June 26, 1905.—This invention relates 
to apparatus for cl ing the rails of railways and tramways. 
In ee out the invention, and speaking generally, there is 
employed in each apparatus two scrapers a and b, the scraper a 
operating on the tread of the rail c, and the other in the groove 
thereof, an oblong plate d serving asa guide for the scrapers a 
and b, two supports for the ends of the plate d, and two sprin 
i and j applied to the ends of the latter to maintain them in 
contact with the bearing pieces. For convenience of construction 
the supports are formed at opposite ends of a bracket k, which 
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is secured to the frame member / of the vehicle truck. The 
bearing pieces of these supports are of a spherical contour at their 
upper sides, and enter and co-act with corresponding recesses in the 
underside of the plate d, whose length is parallel with the edges 
or sides of the rail c, and whose plane under normal conditions is 
parallel with the surface thereof. Thus the bearing-pieces con- 
stitute lateral pivots whereon the plate D can move, tilt, or 
oscillate longitudinally of the rail ¢ when an obstruction is 
encountered or a crossing or point is being negotiated, and 
amano | thereof when a curve is being rounded, al] under the 
influence of the springsiand j. (Accepted June 27, 1906.) 

H. Leitner, 

Train: 


Ww da R. N. Lucas, 
Bitest. ting. [2 Fige} June 22, 1905 In 


“Ligh 

carrying out this invention, a dynamo, preferably of the sepa- 
rately-excited type, is provided with a pair of subsidiary brushes, 
the qectromotive force of which is employed either to dam back 
the current in the field-winding of the generator or to provide 
current to a secondary bates pyres field-winding. d, d! are 
the subsidiary brushes arranged in the position shown, and which 

enerate an posing electromotive force which tends to weaken 
the current which would otherwise flow in the field-winding w. 
When a certain speed of revolution has been attained, the centri- 
fugal device C draws the sleeve s over to the _ 80 ca) the 
winding w to be energised from the battery B. The b es d 


a" 


d at the brushes d and d! tends to 





tive force 


aes flow of current in the winding which tends to diminish 
¢ magnetism of the poles J, b!. 


This opposing electromotive 











force in the brushes d, d! increases as the speed of the driving 
increases, and so the current flowing in w is diminished. (Ac- 
cepted July 4, 1906.) 


SHIPS AND NAUTICAL APPLIANCES. 


C.D. Doxford,Sunderland. Turret Vessels. 
{1 Fig.] August 25, 1905.—This invention relates to improve- 
ments in vessels of the well-known turret type, in which the 
upper portion of the vessel is in the form of a continuous girder, 
somewhat narrower than the breadth of the vessel, and providing 
a longitudinal strengthening frame or girder at the upper part of 
the vessel. The objects of such improv ts are to reduce the 
cargo space to a desired amount per ton dead weight, to reduce 
the t ag t, and to increase the water ballast 
space; also by this invention the discharging of the cargo is 
facilitated by causing it to slide towards the centre of the vessel, 
80 as to be directly under the cargo gear. In carrying out the 
present invention there is employed, in conjunction with a turret 
vessel of the type above described, a side or inner wall or plating 
C connected with the double bottom D at a distance considerably 
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away from the side wall, and we pe outwards and upwards, so 
as to _ the walls B of the vessel at a height considerably above 
the bilge ; this, as will be appreciated, has the effect of reducing 
the cargo — and tonn measurement, and at the same time 
providing large water-ballast tanks which may communicate 
with the hollow space of the double bottom, while at the same 
time the angles or corners in which the bulk cargo might lodge, 
and could then only be displaced by manual labour, are removed 
from the cargo space, and the cargo can be easily collected and 
removed by mechanical means direct from the hatches without 
further handling. This invention may be applied to turret 
vessels having the usual stanchions and beams, though it is pre- 
ferred to use it in conjunction with vessels constructed as de- 
seribed in Specification No. 6147, of 1905, in which beams and 
stanchions are dispensed with, and the side walls of the vessel 
= —- niany desired manner. (Accepted July 4, 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


16,372. R. M. Deeley, Derby. Valve Gear. [2 Figs.) 
August 11, 1905.—The object of the present invention is to pro- 
vide for actuating the distributing valves of locomotives, separate 
from the crank-axle, so as to obviate the — to such a 
connection which arise from the crank-axle — | inclined 
to the locomotive frame when the train goes round a curve. 
The present invention consists in the particular arrangement of 
mechanism for this purpose. The link @ of the left-hand gear is 
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oscillated by means of a lever b which is connected by a link bc! 
with the crosshead c! of the right-hand engine. Its motion 
determines the valve-opening for the left-hand valve, the lap and 
lead for which ma gy —_ movement of the lever d driven 
from the crossh ¢ by the connecting link e, and communicates 
motion to the crank-axle /, which actuates the valve spindle g. 
The axle / is journalled in sliding blocks in the link a, and . 


outer tube is externally screwed for thereception of a conical ¢4s- 
delivery nozzle c, by adjustment of which on the outer tu 
annular gas-delivery o 
the conical 
of the coni 8 
At the back of the adjustable nozzle on the outer tube isarranged 
a lock-nut or screw-ring d by which the 


link roo for reversal of the engines. The gear for the richt- 
hand cylinder valve is identical with that described. (Accepteg 
July 4, 1906.) : 
11,178. A. Sulzer, E. Sulzer, J. Sulzer, and c¢, 
Sulzer, Winterth' Switzerland and onewies. 
ce. [2 


ur, 
hafen-on-the-Rhine . ‘2 
Figs.) May 12, 1906.—The present invention relates to an im. 
proved construction of packing device for shafts. As shown, there 
is situated upon the shaft W a ring M, which rotates with the same; 
this ring M engages withan annular body N. Thering M is made 
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to fit against the surfaces of the body N, such surfaces being at 
right angles to the shaft axis. The annular body N is mounted 
with two cylindrical surfaces b1, 62 in a spherical shell K in such 
manner that it can shift therein axially in both directions. The 
spherical shell fits into the corresponding surface a of the sup. 
port and allows of the correct adjustment of the shaft. (Accepted 


July 4, 1906.) 
MISCELLANEOUS. 
12,599. United eering Com , Limit 
and J. M London. Fipe-Coup: (5 Figs.) 
June 17, 1905.—This invention relates to pipe-couplings, and 


particularly to couplings which are intended to connect the ends 
of india-rubber tubes, hose, or the like, whether armoured or 
unarmoured, and consists principally in a construction whereby 
the various parts of the coupling members remain secured on the 
ends of the pipes when the coupling-nut is slackened off to dis- 
connect the pipes. According to the present invention, the coup- 
ling-sleeves are outwardly flared, and are screwed on to the pipe 
ends, and are further secured by internal conical expandin 
thimbles. The ends a, a! of the hose to be coupled are fit 
with outwardly-flaring coupling-sleeves b, b1, which are screw- 
threaded internally, and are provided with means whereby they 
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may be drawn 


ther bya ne poet ce. In the case of an 
armoured hose ( 


g. 2) the internal screw-thread e of the coupling- 
sleeves is of a form and pitch adapted to screw on to the 
armouring-wire or band /. e coupling-sleeves are secured on 
the pipe-ends by means of conical thimbles, which may be either 
screwed into the pipe-ends, as shown, or may be otherwise forced 
into them so as tu expand the said pipe-ends and clamp them 
tightly against the coupling-sleeves. The screw-threaded form 
g of the expanding thimble may consist of a tube split longitu- 
dinally for part of its length, and splayed outwardly to forma 
more or less conical taper or of a conically coiled wire. The 
latter form has the advantage of being self-adjusting within 
limits, so as to be applicable to hose of different diameters or 
thicknesses of wall. (Accepted June 27, 1906.) 


13,853. and Gutees Pygcmette oe 
ing Com *. ted, an choiso: ming- 
ham. Liquid-Fuel Burners. (2 Figs.) July 5, 1905.— 


This invention consists of improvements in nozzles or burners for 
delivering a combustible mixture to furnaces burning gaseous or 
liquid fuel, by which improvements the construction and arrange- 
ment of the parts of the nozzles or burners are simplified, and the 
improved nozzles or burners provide for the regulation with great 
nicety and facility of the combustible mixture delivered to the 
furnace, as well as of the proportion of gas or other combustible 
to air in the said mixture. In constructing the improved nozzle 
or burner the body is made for a portion of its length double— 
that is to say, of two concentric tubes. The inner tube a? is 
somewhat longer than the outer tube a, and extends beyond the 
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outer tube at both ends. The front or delivery end of the inner 
tube is conical, and arranged in the inner tube is the ordinary 
adjustable axial rod b with conical end at front. By the adjust- 
ment of this rod the annular delivery opening or mouth of the 
inner tube is regulated. Side openings or passages a}, a® open 
into and deliver air and gas to the inner and outer tubes. The 
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be the 
the inner side of 
d the outer side 
less reduced. 


ning or mouth between 
rtion of the adjustable nozzle an 
end of the fixed inner tube is more or 


-nozzle ¢ is secured in 
movement. (Accepted 





suspended by links i, which are actuated by a lever k, by which 





and d!, the winding w, and the battery B are so arranged that the 


the axis of the axle / may be shifted with respect to that of the 
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MOVING LOADS ON RAILWAY 
UNDER-BRIDGES. 


Graphical Determination of the Maximum Bending 
Moment and Maximum Shear due to a Train- 
Load. 

By H. Bamrorp, M.Sc. 


Part I. 

As a preliminary to the design of railway under- 
bridges, it is now customary to prepare tables of 
‘equivalent uniform live loads” for spans varying 
from 5 ft. to 200 ft. The train-load usually taken 
for any particular railway and span as a basis of 
calculations is the locomotive, or, for larger spans, 
the combination of locomotives in use on the line, 
which, coupled together in the form of a continuous 
train, gives :— 

1. The maximum bending moment. 

2. The maximum shear. 


If M be the maximum bending moment, and S 
the maximum shear produced by the axle-loads as 
the ‘‘ type train” crosses the bridge, and | be the 
effective span, then, for each track, the ‘‘ equivalent 
uniform load derived from the maximum bending 


M 
moment” will be: W, = 7 » and that ‘‘derived from 


the maximum shear” will be: W, = 2S. In the 
tables of equivalent uniform live loads, however, 
these values are usually increased by 2% per cent. 
to provide for possible future increase of the axle- 
loads of the type trains. 

Effective Span.—To determine the effective span, 
let the clear span (Fig. 1) be 2 c, the total length of 
each of the girders 2 (c + a), and the uniform load 
per unit length w. The bending-moment diagram 
will then consist of the three parabolas d e, ef g, and 
gh, Fig. 2, and if the parabola efg be continued, 
it will cut the base-line dh in k and 1, where the 
distance kl represents, so far as the bending stresses 
are concerned, the effective span of the girders. 
: The effective span kl may also be determined as 
: follows :—Each of the abutment reactions will be 
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So far as the shearing stresses are concerned, it 
is clear from the shearing-force diagram, Fig. 3, 
that the effective span is the same as the clear 
span. 

Maximum Bending Moment.—For a given type 
train and a girder-bridge of given span, the greatest 
bending moment occurs—at a point near the centre 
—when the train extends over the whole length of 
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from the centre of the span ; also, the load on each 
half of the girder will be = w (c + a), and the 
“'stance of its centre of gravity from the centre of 
Span will be = 4 (c + a). Hence the bending 
moment at the centre will be 


w (¢ + a), and will act at a distance = ¢ + 


=wle+a)(e + $)- w (¢ + a) et a) = 
=ww = 
2 
where 2 ¢’ is the effective span k 1. 
Therefore the effective span = k1 = 2 ./(e+a)c. 


w(e + a) 5 
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the bridge, and when at the same time the heaviest 
wheels of an engine are near the centre of the span. 
| In most cases we are thus enabled to see at a 
| glance what wheel-loads on the bridge will give the 
| greatest. bending moment ; while in the others it 
| is only necessary to test two, or, at most, three, 
sets of wheel-loads to obtain the one required. 
For example, if we take a piece of paper, or a scale, 
on the edge of which a distance of 50 ft. is marked, 
and move it under the wheel diagram in Fig. 6, 
we see at once that the axle-loads which will be on 
|a bridge of this span when maximum bending 
‘occurs are those marked a, b, c, d, e, f, andg. If, 
however, we proceed in the same way for a span 
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of 100 ft., it will appear doubtful as to whether 
the axle-loads marked f” to a’, or those marked 
f” to 6’, give the greatest bending moment. In 
this case, therefore, both these load systems will 
require to be tried, when it will be found that the 
first is the one which gives the greatest bending 
moment. 

Point of Greatest Bending Moment.—When a 
series of wheel-loads move over a beam, the bending 
moment at any point along the span will obviously 
be a maximum when the point is under one or 
other of the loads. The position of any load D, for 
which the bending moment under it will be a 
maximum, may be readily determined as follows :— 
In Fig. 4 let R represent the total load on the 
beam, 2c the effective span, and a the distance 
between R and D. Then the bending moment 
under D will be 


M = P,(x + a) - Ra 
=R2°-2 


= (x + a)-— Ra 


i f x 
=R 12> = (x +a)} 
Therefore 

aM _ 

da 
which vanishes when2c=22+aorc—x=2+a—cl, 
That is, ‘‘the maximum bending under any load D 
occurs when that load and the centre of gravity of 
the whole series are equidistant from the centre of 
the span.” By the application of this rule the 
maximum moment under any wheel can easily be 
determined, but in the present case it is only the 
greatest of these maxima that is required. ow, 
as the greatest bending moment produced by a 
train-load as it moves over a bridge occurs at or 
near the centre of the span, and when the heaviest 
wheels of an engine are in the neighbourhood of 
that point, it is only necessary to determine the 
points at which the maximum moments occur for 
two, or, at most, three of those wheels in order to 
obtain the point required. Further, if of two 
wheels A and B the maximum for A occurs nearer 
the centre than does that for B, A will generally be 


R 
2c¢ —-22 -a), 
a0! c a -a). 
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the one which gives the greater maximum bending 
moment. 

Description of the Diagram.—The method found 
most convenient by the writer for determining on 
one diagram the greatest bending moments and 
shears for a wide range of spans is illustrated in 
Fig. 6 by reference to a train of six-wheels coupled 
engines of the Caledonian Railway. The wheel 
diagram is laid off to a scale of 4 in. to a foot, and 
the axle-loads are laid off along the line b” c’, de’, 
to a scale of ye in. to a ton; b’ c’, ce’ d” represent- 
ing load'c” ; c’ d’, d’ e” representing d’, and so on. 

Opposite the mid-point of c d, d e (representing 
load d), the pole O is taken at a distance from it 
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representing 50 tons on the load scale, and the 
funicular polygon B” OC” D’ ... K; is drawn. 
The funicular polygon thus obtained is suitable for 
all spans between 40 ft. and 150 ft. in length. For 
spans less than about 40 ft. the pole O should be 
taken nearer to the line of Joads, and for spans ex- 
ceeding about 150 ft. it should be taken further 
away. 

Application of th: Diagram to the Determination 
of Greatest Bending Moments.—For a span of 50 ft. 
it has already been noticed that the loads on the 
bridge, when the greatest eee moment occurs, 
will be those marked « to q. ence I” A will be 
the first, and G H the last link of the corresponding 
funicular polygon ; and as these intersect in R,, the 
centre of gravity R of the loads a to g will lie ver- 
tically above R,. From the rule already proved, we 
know that if the greatest bending moment occurs 
under load d, the centre of the span o’ must lie 
midway between d and R; and if it occurs under 
load e, then o’ will be midway between e and R. 
As the centre of gravity R, however, lies much 
nearer to d than e, d will be the load under which 
the bending moment will be greatest. Bisect, 
therefore, the distance between the verticals 
through R, and d, and obtain the centre line for a 
50-ft. span ; then lay off, horizontally, a distance 
representing 25 ft. on either side of it, project ver- 
tically downwards on to the funicular polygon at L, 
and N,, and join these points. L,ABC...G 
N, will then be a bending-moment diagram for the 
particular loads and span given, and D M, will 
represent the greatest bending moment required. 
If D M, be measured in feet on the scale of lengths, 
and the distance of O from the line of loads be 
such as to represent 50 tons on the load scale, the 
bending moment required will be M = D M, x 
50 tons-feet. 

On the diagram D M, was found to measure a 
distance representing, on the scale of lengths, 
13.125 ft., so that the greatest bending moment, 
M = 13.125 x 50 = 656.25 tons-feet, and the 


equivalent uniform load, W = M x pS = 105 tons. 


Proceeding in the same way as before, the 
greatest bending moment for a span of 100 ft. is 
represented by D M,, and fora span of 150 ft. by 
DM;. DM,, on the scale of lengths, represents 
50.2 ft., giving as the greatest bending moment M, 
50.2 x 50 = 2510 tons-feet ; as as the equivalent 
ww, a Se 200.8 tons. The 
corresponding values for the 150-ft. span are 
110,375 ft., 5518.75 tons-feet, and 294.33 tons re- 
spectively. 

Muximum Shear.—The greatest shear produced 
in a beam by a series of wheel-loads moving over it 
will always occur at an abutment, and when one or 
other of the loads is just on the point of moving off 
the beam. 

In Fig. 5 loads W,, W, W,,1 are repre- 
sented as acting upon a beam A B of span L; the 
next load, W, , being off the beam and at a distance 
x to the right of B. Let W,, at first, act just to 
the right of A, and let the resultant R of the re- 
maining loads W,, W,; W,,., on the beam 
act at a distance x from B ; the shear at A will 


then be 8, = W,+ R Now, suppose the loads 


to move towards the left through a distance a,, so 
that W, comes to A, Rto a point distant « + a, 
from B, and (assuming a, to be greater than 2) 
W,, to a. point on the beam distant a, - = from B ; 
the shear at A will then be 


uniform load 


&, = R27 %.w,%—? 

; z L L' 
the increase being 

-S = Ra, += 

8, 1 L + Wr L 


SW; ~ 


According, therefore, as +W, Sis 
greater or less than W, will the loads W, or W, give 
the greater shear. 


If = were greater than a, the term W, % — * 


would not come in the expression (1) at all. Hence 
the limiting values of 8, — 8, are 
Re ~ Wy and (R + We) # — Wy. 


If p be greater than W 1, W, will give the greater 
4 a, 


R 
L 
¥, equation (1) should be referred to. 
a 


‘In practice the greatest shear will occur when the 
first (or sometimes the second) of the heaviest 
wheels is at an abutment. For example :—Refer- 
ring to the train of six-wheels coupled engines 
shown on the diagram, Fig. 6, if wheel a were just 
moving off a span of 50 ft. to the left, the other 
wheels on the span would be }, c, d, e. f, and g, 
and R would be = 91} tons, W, (or «) 9 tons, and 


ay, 6.5 ft. P 
Therefore, since b= _ is greater than pe 


a b at the left abutment would give a greater 


shear ; but if —~ be less, and R + Ws greater than 


shear than would a. If, now, b were moved up to 
the left abutment, h would come on the span, R 
would become = 96 tons, and a, = 7’ 3’. ‘ 


ay i b 

Therefore, since —.= “— is greater than — =_ ~ 
5 50 a, 7.25 

wheel c at the left abutment would give greater 
shear than would 6. Now move c up to the abut- 
ment, then i will come on the span. K (now the 
resultant of the loads d, e, f, g, h, andi) will be 
reduced to 91.5 tons, and a, increased to 7.5 ft., 


and since + = 91-5 i, now less than 5 = pared 
and also & +_Wn (ora') _ 915 +9) oinan © 
& 5U 7.5 


- 16% , c at the left abutment would give a greater 
shear than would d. 

In the same way it can easily be shown that for 
all spans the abutment reaction (and therefore 
the shear) will be greatest when the first of the 
heaviest wheels is just arriving at the abutment. 

Graphical Determination of the Greatest Shear 
due to a Train-Load.—The method devised by the 
writer to render this operation as simple as pos- 
sible is illustrated on the diagram, Fig. 6. Through 
the centre of the controlling wheel c” (the first of 
the heaviest wheels in this case) a vertical line is 
drawn to cut the funicular polygon in C”, and ata 
distance from it equal to the span another vertical 
is drawn to cut the funicular polygon in a point K,, 
say. Joining K, and C’ we obtain K, C’” D’ E’ 
... K,, the (Culman) diagram of bending moments 
for the span when the controlling load is at an abut- 
ment. Drawing from O, in the polar diagram, a 
line parallel to K, C”, this line will cut the line of 
loads in a point, the distance of which from b” c’” 
will represent the abutment reaction or the greatest 
shear required. 

For a span of 50 ft. the maximum shear, as 
noted on the diagram, is 63.1 tons. 

The maximum shear for a 100-ft. span (obtained 
by drawing a line from O parallel to K, C”) is 110.6 
tons, and that for a span of 150 ft. (obtained by 
drawing from O a line parallel to k,c”) is 159.5 tons. 

In the diagram, Fig. 6, only the left abutment 
reactions are shown, but in practice it may be 
necessary to determine the right abutment reactions 
as well. The controlling load for these latter reac- 
tions is e!, or e, but as the reactions themselves 
were found to be less, for the spans given, than 
the corresponding reactions at the left abutment, 
their values were not noted on the diagram. For 
spans less than about 37 ft., however, the greatest 
shear will occur at the right abutment when the 
wheel eis over the point. To obtain the maximum 
shear, therefore, for a span less than 37 ft. we 
must proceed as follows :—To the left of E, and at 
a distance from it representing the span, draw a 
vertical line to cut the funicular polygon in a point 
S, say, and from O, in the force-diagram, draw a 
line parallel to ES to cut the line of loads ina 
point T, say, then T, ef will represent the shear 
required. 

n the diagram, Fig. 7, the method of determin- 
ing the maximum bending moment and shear is 
illustrated by reference to a train of eight-wheels 
coupled engines. 








Execraic Licntine 1n Mexico.—The Industrial World 
states that the towns of Trajuato and Guanajuato, in 
Mexico, are being lighted by electricity brought from a 
distance of over 100 miles, at a voltage of 60,000, The 
Pelton wheels, developing 5400 horse-power, obtain their 
water from a fall of 274 ft. on the River Duero. Four 
three-phase alternators are used, working at 2300 volts, 





and the current is transformed up to 60,000 volts. 





THE BRITISH ASSOCIATION. 
(Continued from page 281.) 
SECTION B.—CHEMISTRY. 


Most of the twenty-three communications which 
the Chemical Section (B) discussed on four days 
concerned well - characterised problems like the 
chemistry and constitution of rubber and of gums, 
the production of prussic acid by plants, the utilisa- 
tion of nitrogen by plants, and diet values. Some 
interesting papers were also read on problems of 
physical chemistry. Communications of exclu- 
sively chemical details were hardly offered. The 
officers of the section were :—President : Professor 
Wyndham Dunstan, F.R.S., of the Imperial In- 
stitute ; Vice-Presidents: Mr. G. Beilby, 
F.R.S.; Dr. H. Caro, of Ludwigshafen ; Professor 
A. Haller, of Paris; Mr. A. Vernon Harcourt, 
F.R.S.; Professor A. Liebermann, of Berlin; Dr. 
A. von Martius, of Berlin ; Professor P. van Rom- 
burgh, of Utrecht; Sir William H. Perkins, 
F.R.S. ; Professor A. Smithells, F.R.S., of Leeds ; 
and Professor W. A. Tilden, F.R.S. Secretaries : 
Professor W. J. Pope, F.R.S. (Recorder) ; Dr. E. 
F. Armstrong, Professor A. W. Crossley, D.Sc., 
and Mr. S. H. Davies. 


Some Inperrat Aspects oF APPLIED CHEMISTRY. 


In his presidential address, Professor Dunstan 
invited attention to the intimate connection of 
science, and particularly chemical science, with the 
problems that await solution in connection with the 
utilisation of the raw materials and economic pro- 
ducts of our colonies, and especially those of our 
tropical possessions. There was a pressing need, 
Professor Dunstan stated, that the Imperial Govern- 
ment should recognise much more fully than it had 
hitherto done, and at least as fully as foreign 
governments were already doing, the claims of 
scientific investigations to be regarded as the pioneer 
instrument of this work, and as the essential first 
step in the material and commercial development 
of our possessions. The commercial value of raw 
materials, vegetable or mineral, must chiefly depend 
upon their composition, and sooner or later the 
methods of chemistry had to be applied. Other 
specialists, geologists, mineralogists, metallurgists, 
botanists, &c., were, of course, likewise to be con- 
sulted. 

Our tea, coffee, cocoa, rice, tobacco, and other 
commodities, and the raw materials cotton, jute, 
rubber, &c., were almost exclusively derived from 
the Tropics. Excepting India and the self-govern- 
ing colonies, the Crown Colonies and Protectorates, 
for which the Imperial Government was directly 
responsible, included an area of about 23 million 
square miles, with a population of 40 millions. The 
values of their exports were, in 1904, estimated 
at 4} million pounds, and the imports from tke 
United Kingdom at 12} million pounds. It was 
only reasonable that a certain sum should be ex- 
pended from the British funds to aid the applica- 
tion of science to the commercial development of 
these countries. The preliminary work of explora- 
tion and examination of the natural resources 
should be carried on by the Government with the 
aid of technical advice. On such lines immense 

rogress had been made in French, German, and 

utch Possessions. Agricultural or other scien- 
tific departments existed already in many of our 
Crown Colonies, and chemists were attached to 
some of these departments. In the West Indies, 
Messrs. Harrison, Francis Watts, Albuquerque, 
Carmody, and Cousins were doing valuable work. 
But it was important that the scientifle work accom- 
lished by the various departments should be 
mame to a focus lest the same problems be inves- 
tigated independently in several districts although 
already solved, as was happening in our African 
possessions. ; 

A central department should keep the Colonies 
informed as to the advances made abroad in the 
utilisation of raw materials and as to the constantly 
changing requirements of manufacturers. So fat 
as botany was concerned, this co-ordination had to 
a large extent been effected through the agency of 
the Royal Gardens at Kew, which were in touch, 
through the Colonial Office, with all the botanical 
gardens of the Crown Colonies and Protectorates. 
In chemistry, as well as in certain other subjects, 
these duties had been performed in recent years by 
the Scientific and Technical Department of the 
Imperial Institute, which was now working in co- 
operation also with the self-governing Colonies and 
the Scientific Department of India, where at last 
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the importance of scientific agriculture was receiv- | place. The actual cost of producing raw rubber, 


ing due attention from the Government. So little now about 1s. 


per pound, would probably be re- 


had hitherto been done in this direction, however, | duced, moreover ; and it might turn out, as in the 


that the number of problems was exceedingly large ; 
and even with the trained staff of workers and the 
extensive laboratories of the Imperial Institute, 
they had to select the most pressing questions. 
Fortunstely, scientific men were ready to take up 
more purely scientific preblems; he mentioned 
researches by Messrs. A. G. Perkin, A. H. Church, 
Crossley, Le Sueur, Lewkowitsch, W. J. Russell, 
and Rt. J. Strutt. But 500 different materials and 
problems had been submitted last year, and a list 
of subjects awaiting investigation was being pre- 
ared. Advanced students could not be more 
profitably engaged than in the separation in their 
ure state of the chemical constituents of plants. 
The examination of raw materials had helped 
chemical science to some of its most important 
theoretical discoveries ; Professor Dunstan quoted 
examples, and ed then to some special problems. 

The West African cocoa from Lagos and the Gold 
Coast presented some peculiarities. Gums of the 
gum arabic type were still derived chiefly from the 
French Senegal. But Western Nigeria, the Sudan, 
India, and Australia were contributing, and the 
remarkable observation had been made at the 
Imperial Institute by Mr. H. H. Robinson that 
certain gums possess the property of evolving acetic 
acid when exposed to the air; Mr. Robinson’s 
report on gums will be mentioned later on. 
The production of rubber was one of the most im- 
portant questions. The demand for rubber had 
enormously increased of late, and the production 
had last year risen to 60,000 tons. Until recently 
we had had two chief sources, the hevea brasiliensis, 
furnishing the Para rubber, and the climbing landol- 
phic of African forests. At present the rubber from 
cultivated Para trees in Ceylon and in the Fede- 
rated Malay States commanded the highest price. 

The coagulation of the latex still required eluci- 
dation. The latex was a watery fluid, resembling 
milk in appearance, which contained the rubber, or 
more probably its immediate precursor, together 
with proteids and other minor constituents ; the 
constituent furnishing the rubber was in suspension, 
and rose like cream when the latex remained at 
rest. Coagulation took place on addition of an 
acid, or sometimes of an alkali, or on mere ex- 
posure. It had first been thought that the coagula- 
tion resembled that of milk, and was dependent 
upon a process of proteid coagulation, the separated 
proteids carrying down the rubber during precipi- 
tation. This explanation was not complete, how- 
ever. Fresh latex was very difficult to obtain. In 
some latex coagulation had, however, been prevented 
during transit from India, and it had been proved 
that coagulation could take place after removal of 
the proteids. Coagulation now appeared to be the 
result of polymerisation of a liquid which was in 
suspension in the latex, and which changed into 
the solid colloid we knew as caoutchouc. Carl 
Otto Weber, experimenting in South America 
with fresh latex, had come to a similar conclu- 
sion. Some of Professor Dunstan’s further remarks 
on the constitution of rubber will be noticed in con- 
nection with the reports on this question, which 
were presented to the Chemical Section. 

Chemical investigations, Professor Dunstan con- 
tinued, could help us to better methods of coagula- 
tion, preparation, and purification of rubber, and 
of the utilisation of rubber-like latices. The phy- 
sical properties of rubber were undoubtedly corre- 
lated to its chemical composition ; but our present 
analytical processes were not sufficiently delicate. 
Though the finest technical rubber was yielded only 
by half a dozen plants, the elastic substance in each 
case possessed, with little doubt, a similar, if not 
identical, chemical structure. All these plants con- 
tained more or less caoutchouc, which was also 
found in opium—the dried juice of poppy capsules. 
Chemistry would find means of utilising these poor 
latices. As hevea brasiliensis, funtumia elastica, 
castilloa elastica, ficus elastica, and a few other 
plants which could be cultivated in our tropical 
possessions, all yielded pure caoutchouc, the ques- 
tion was not pressing ; sooner or later, moreover, 
science would accomplish the synthetical produc- 
tion of rubber. The formation of rubber from 


isoprene virtually achieved this ; the exact nature 
of this change had still to be determined, how- 
ever. This done, the cost of artificial production 
would only have to be cheapened. Professor Dun- 
stan would be the last, however, to discourage the 
great extension of rubber-planting now taking 


case of quinine, that artificial production would not 
pay. An important subsidiary problem was the 
roduction of vulcanised rubber. Bamber, in 
Yeylon, had vulcanised the uncoagulated latex with 
chloride of sulphur. If this should prove practic- 
able, the industry of vulcanisation would be trans- 
ferred from Europe to the Tropics. 

The examination of the seeds of Para rubber at 
the Imperial Institute had further revealed that the 
seeds contain both a valuable drying oil and an 
enzyme, closely allied to, if not identical with, 
lipase, and capable of splitting the oil by hydrolysis 
into glycerine and a free fatty acid. Similar 
enzymes had su uently been discovered in other 
oils. Professor Dunstan then referred to cyano- 
genesis—i.e., the production of prussic acid by 
the plants, a subject on which the Chemical and 
Botanical Sections deliberated in a joint meeting. 
We shall briefly notice this discussion, and men- 
tion here only the history of the origin of the 
investigations, as it is interesting in connection 
with the principal subject of this address. During 
the first British expedition to the Sudan against 
the Mahdi some transport animals were poisoned 
through eating a small vetch (lotus arabicus), 
which springs up in the Nile Valley during the fall 
of the river, oa which is cut by the Arabs when 
fully grown and used as fodder. It was found 
that the young plant generated prussic acid when 
crushed with water, use it contained a new 
glucoside lotusin, together with an enzyme capable 
of decomposing the glucoside into prussic acid, 
dextrose, and a yellow colouring matter—lotoflavin. 

Referring to another subject of Imperial and 
national importance which the Chemical and Physio- 
logical Sections discussed together—the problem of 
diet—Professor Dunstan remarked that chemists 
were chiefly interested in the interrelation between 
the molecular structure of foods and their dietetic 
values. The question had first been attacked by 
Liebig ; progress had been made recently, especially 
by American physiologists, but we had still to learn 
how materials like rice and potatoes, which were 
nearly free from proteids, could serve as the main 
diet of large numbers of people. The best plan of 
apenene would be for physiologists to settle, by 
the accurate methods now available, the precise 
value of typical food-stuffs, and for the chemist to 
deal with these in relation to the composition and 
the constitution of the constituents ; the analytical 
methods employed by the chemist for gauging the 
value of food needed perfection. Alluding finally 
to the new radioactive mineral, thorianite, one of 
the minerals collected during the progress of the 
mineral survey now proceeding in Ceylon in 
connection with the Imperial Institute, Professor 
Dunstan observed :—‘‘The recent discussions on 
the nature of elements and atoms have become so 
purely speculative that, whilst chemistry is bound 
to follow the lead of physics in this matter, chemists 
are inclined to potbes that more well-ascertained 
facts are needed for any further discussion to be 
profitable from the chemical side.”’ 

The vote of thanks to Professor Dunstan for his 
timely and most interesting address was + by 
Professor Tilden and seconded by Sir W. H. Perkins. 


CHEMICAL RESEARCH IN THE DutcH East INDIES. 


Dr. M. Greshoff, director of the Colonial Museum 
and Laboratory at Haarlem, in the Netherlands, 
— an. exhaustive memoir on ‘‘ Chemical 

search in the Dutch East Indies.” The memoir 
will be published in extenso in the British Associa- 
tion Report. The famous Botanical Gardens at 
Buitenzorg, near Batavia, in Java, are the centre 
for these researches. Dr. P. van Romburgh, now 
of Utrecht, who was for eleven years engaged in 
such work in Java, also read a paper at York, on 
‘*The 1 : 3 : 5 Hexatrien.” Another of their fellow- 
workers, Dr. Treub, of Java, was not present. 


Tue Propuction or Prussic Acip sy PLants. 


On Friday morning, August 3, the Chemical Sec- 
tion was for a long time engaged in a discussion on 
“The Production of Prussic Acid by Plants.” The 
discussion, to which we have already referred 
briefly above, was opened by Professor Dunstan and 
continued by Dr. T. A. He 
Dr. Auld, has been associated with Professor Dun- 
stan in this work), by Dr. Greshoff, Professor van 





Romburgh, and others. The paper by Professor 
Dunstan and Dr. Henry will be printed in ex- 


(who, together with | 


| tenso in the British Association Report. The new 
glucoside mentioned by Professor Dunstan in his: 
address was of special interest because it was the 
only case known in which the cyanogen group 
was attached to the sugar residue. Some of the uther 
plants recently studied, which were occasionally 
poisonous, contained an enzyme and another 
cyanogenetic glucoside, phaseolunatin, which Pro- 
fessor Dunstan had found in Lima beans (phaseolus 
lunatus), linseed (linum usitatissimum), and cassava 
(manihot utilissima). Properly prepared, this 
cassava was used as food-stuff in the West Indies 
and converted into the commercial tapioca. The 
glucoside—not free prussic acid, as had been 
assumed—was contained in the roots of the mani- 
hot, and furnished on hydrolysis acetone as one of 
its decomposition products. That the prussic acid 
of the bitter almonds and the kernels of some of 
our fruit trees, was due to the interaction between 
another glucoside, amygdalin, and emulsin, had 
‘ong been known. 


THe CHEMISTRY OF RUBBER AND oF Gums. 


The morning of Monday, August 6, was given up 
to the discussion of communications on the chemistry 
of caoutchouc of gums. Two of these communica- 
tions were deemed of sufficient importance to be 
printed in extenso in the British Association Report ; 
these are the ‘‘ Report on the Present Position of 
Chemistry of Rubber,” by Mr. S. 8. Pickles, 
M.Sc.; and the ‘‘ Report on the Present Position 
of the Chemistry of Gums,” by Mr. H. H. Robin- 
son, M.A. Important contributions to the pro- 
blems were made by Professor Carl Harries, of 
Kiel, who sent a paper on the ‘‘ Constitution of 
Caoutchouc,” and by Professor W. A. Tilden, 
F.R.S., who read papers on the ‘‘ Polymerisation 
of Isoprene”” and on the ‘* Constituents of Dyera 
Costulata ;” Professor Harries’ paper was read by 
Professor Crossley, one of the secretaries of the 
Section. We can only indicate the general character 
of the discussions, which had little technical interest. 

Greville Williams, as Professor Dunstan pointed 
out, had identified a new unsaturated olefenic hydro- 
carbon, isoprene (C,;H,), obtained by dry distilla- 
tion of vale, and had recognised its polymeric 
relation to caoutchouc, which further researches 
seemed to prove to be the terpenoid polymer C,,H,,; 
that is, di-pentene. Bouchardat found that iso- 
prene gave a substance identical with rubber when 
treated with hydrochloric acid. Wallach and Tilden 
had further observed that isoprene prepared from 
oil of turpentine gradually passed into a caoutchouc. 
Professor Harries, however, took a different view. 
He had ascertained that both rubber and gutta- 
percha absorbed ozone under formation of a di- 
ozonide (C,, H,,O,), when dissolved in chloroform ; 
suspended in water and treated with steam this 
ozonide yielded laevulinic acid and Jaevulinic 
aldehyde ; gutta-percha gave the same products 
in different proportions. While granting the 
importance of this novel way of studying the 
chemistry of rubber, Professor Dunstan thought 
that Harries had still to account for the poly- 
merisation of a closed-chain hydrocarbon, like his 
octadien, into a colloid-like caoutchouc. 

Professor Tilden referred to his early researches 
and to the slow transformation of isoprene, result- 
ing from the decomposition of terpenes by heat 
into rubber; this slow transformation could be 
hastened. Dr. Tilden also showed some non-coagu- 
lated latex of dyeru costulata, a white fluid of density 
1.11, which was miscible with water, and could be 
coagulated by acids, salts, and strong hot solutions 
of soda ; the resulting tough substance contained 
only a little rubber, however. 

Mr. H. H. Robinson, in addition to presenting 
his report, read a paper on ‘*A Gum (Coch- 
lospermum gossypium) which Produces Acetic Acid 
on Exposure to Air.” This production of acetic 
acid was due to the elimination of an acetyl group 
by hydrolysis through the moisture of the atmo- 
sphere. 

Tue Hyprotysis or Suaar, 

The only other paper read on that morning was 
Mr. R. J. Caldwell’s ‘* Report on the Hydrolysis of 
Sugar.” It is a valuable report, systematically 
tabulating the literature on the subject from early 

ears, and it will also be printed in extenso in the 
ritish Association Report. 


Tue Stupy or Hypro-Aromatic SuBSTANCEs. 
Professor A. W. Crossley, the secretary of the 
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which Dr. Divers is chairman, presented another 
report on recent work in this field: Crossley him- 
self, Haas, Hills, Le Sueur, W. H. Perkins, Pope, 
and Renouf are the chief workers in this country. 


Dynamic IsoMERISM. 


The second report of the Committee on Dynamic 
Isomerism was, like the first, drawn up by its secre- 
tary, Dr. T. M. Lowry ; Professor H. E. Armstrong 
is chairman of the Committee. Certain isomeric 
substances are capable of being converted into one 
another, and the term ‘‘dynamic isomerism” is 
applied in cases in which it is possible to establish 
equilibrium between isomers. The changes are 
chiefly, though not entirely, reversible, and they are 
not spontaneous, but require the presence of a 
catalytic agent. The composition of the mixtures 
of such isomers can be deduced from the measure- 
ments of the initial and the final solubilities. This 
year’s report deals with the experimental diffi- 
culties of these measurements and with some novel 
researches. 

We can only mention papers by Messrs. G. 
Barger and F. H. Carr on ‘Ergot Alkaloids,” 
and by Mr. W. Popplewell Bloxam on a ‘‘ Method 
of Determining Indogotin.” The former investi- 
gators have isolated two ergot alkaloids, ergotinin 
and ergotoxin, and Mr. H. H. Dale has found 
only the latter of these two physiologically active. 


Tue Factors wHicH DreTeRMINED Minimum 
Diet VaLugs. 


On Tuesday, August 7, the Chemical and the 
Physiological Sections discussed in a joint meeting, 
held in the rooms of the latter Section (I.), the 
‘Factors which Determined Minimum Diet 
Values.” In opening the discussion, Dr. F. Gow- 
land Hopkins, F.R.S., of Cambridge, said that the 
animal body, and especially the human body, could 
adjust itself to an astonishing degree to a fluctuat- 
ing food supply, as we knew from the examples of 
the savage who gorged himself, and of the ascetic 
who went to the other extreme. It was very diffi- 
cult to estimate diet values, as the body was always 
doing work, and the energy equivalent of the work 

rformed by the internal organs was underrated. 
We had to rely on two methods : a statistical method 
which studied the dietetic habits of communities, 
and the method which experimented with indivi- 
duals. According to Voit, of Munich, the average 
body engaged in moderate work required carbohy- 
drates and other foods equivalent to 3050 calories, 
and, further, 118 grammes of proteids. Atwater, 
of the Nutrition Investigation Section of the 
United States Agricultural Department, had fixed 
the minimum higher—at 3500 calories and 125 
grammes of proteids. Chittenden, of Yale Col- 
lege, on the other hand, had reduced the figures to 
2600 calories and 55 grammes, and even to 1600 
calories and 37 grammes, on the basis of experi- 
ments which he had conducted on students 
(trained athletes) and soldiers. In comparing these 
figures we did not know how much to allow for the 
above-mentioned adaptability of the human body. 
But if physical efficiency was observed to improve 
on a certain diet, that value would have to be re- 
garded as an optimism. 

On the whole, Voit’s figures might be accepted 
for average conditions. Seebohm Rowntree 
had studied the problem in York, and found that 
a family earning 26s, per week and spending 6jd. 
per day per head on food, lived on 5685 calories 
and 89 grammes of proteids per day. Those figures 
were 12 per cent. below Voit’s standard, and 23 per 
cent. below Atwater’s. Jt was important, how- 
ever, that the bread-winner réceived more than the 
average, while the children could do with less. 
When the diet was r, the man did not lose 
of nor did he feel hunger or discomfort, but 

e became more placid, and lost vivacity—‘‘snap,” 
the Americans said. This, Dr. Hopkins remarked, 
showed that a great deal of the caloric food was 
superfluous. He did not think that the Western 
nations favoured cereals, oatmeal, rice, maize, and 
particularly. wheat, because they were necessaries ; 
maize was certainly a poor food, and the proteids 
also differed in their value, of course. 

Professor F. Gotch, F.R.S., of Oxford, Presi- 
dent of Section I., said that the body did not need 
proteids for doing work, but our general condition 
could only be maintained on a diet of calories and 
proteids. It was folly for the nation not to study 
this problem most seriously. The French and 
German armies had scientific dietaries, but our 
army had not. The British soldier received only 
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1600 calories, or 2000 in the field, where he required 
4000, and efforts should be made to remedy this 
underfeeding. He also attached considerable im- 
portance to the psychic factor in digestion; the 
palatability and cooking of the food had a great 
deal to do with the minimum dietary. 

Professor Dunstan emphasised the complex 
character of the question ; race, climate, surround- 
ings, the nature of the daily work, temperament, 
&c., had all to be considered, and we knew very 
little about the relative values of the different 
carbohydrates and proteids; the vegetable and 
animal proteids differed. The quality was very im- 
portant too. The Somalis seemed to subsist chiefly 
on a kind of nut, which, so far as their investiga- 
tions had gone at present, appeared to be one of the 
most perfect foods known. Professor Armstrong 
also welcomed the discussion as most important 
from the national point of view. The value of a 
food could not be judged per se ; it depended upon 
the other nourishment taken. Vegetarians con- 
sumed much that was perfectly useless ; only sugar 
and starch were digestible, and the rest. made up a 
good deal of the masses of many vegetables. Rice 
was better than wheat, because the latter contained 
much gluten. Whole-meal bread was praised as 
more nutritious than white bread, but the husks 
were quite indigestible. The human body could 
adjust itself ; but it had not the synthetic power of 
the plant, and required a variety of diet, and it was 
dangerous to tamper with our complicated system. 
-Seebohm Rowntree said that he had found the 
hygienic condition of the poorer working classes in 
ork and all through the country bad. The unskilled 
labourers were in the condition of horses fed on 
grass ; such a horse would not appear hungry, but 
it could not work, and the lethargy of our working 
men was due to their being chronically underfed. 
Dr. Hamill referred to the sociological side of the 
problem. The experiments which he had made on 
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93 grammes of proteids were sufficient to maintain 
the body in perfect health. 


UrtmisaTion oF NrprocEn ry Arr BY Pants. 


The avtiot of a paper read by Mr. Thomas 
Jamieson, F.I.C., on the ‘‘ Utilisation of Nitrogen 
in Air by Plants,” is rather foreign to our journal ; 
but the conclusions arrived at are of practical 
interest. The question whether plants could absorb 
and assimilate atmospheric nitrogen, the author 
explained, had been answered both in the negative 
and in the positive since the days of Priestley and 
Saussure. Atwater, in 1885, observed that legumes 
acquired nitrogen from the air; but as he could 
not show how, the negative verdict of Boussingault 
and Lawes predominated over his opinion. Two 
years later Hellriegel and Wilfarth confirmed 
Atwater, and ascribed the process to the nodules 
observed on the roots of the legumes ; these 
nodules were supposed to contain a certain kind of 
bacteria. Franck, however, proved that legumes 
absorbed nitrogen even when -they did not develop 
those nodules, which were merely disaggregated 
particles of abnormal tissue, and that most plants 
could absorb some nitrogen, especially when they 
were ina vigorous condition. The contrary ob- 
servations of Lawes and of Boussingault were 
due to their having experimented with atrophied 
plants. But Franck and other investigators could 
not discover any organ for the absorption oi 
nitrogen. 

The author found this organ when examining 2 
wild plant, spergula arvensis—the common spurrey— 
which is very rich in nitrogen. He observed some 
short, blunt sectional hairs, which, when quite 
young, do not contain any albumen, but which 
soon begin to accumulate it, and finally discharge « 
semi-solid albuminous matter. These organs wel‘ 
found in nettle and chickweed, but not in the 
mature leaves of beans ; on a bean seedling they 
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men chiefly in its early stages, and never more than 
2 per cent., that observation accounted for the 
fruitless search of other investigators. The organs 
were finally detected in most kinds of plants, even 
on the hard, glossy holly leaves and in the buds of 
pines. But ce and grasses seemed to be devoid 
of these organs, and this fact supported the view 
that those organs were the albumen-zenerators ; 
for it was well known that legumes and some other 
plants did not require any nitrogenous manure, be- 
cause we saw now they could absorb the nitrogen from 
the sir, while cereals and grasses were dependent 
upon the manure, as they could apparently absorb 
the atmospheric nitrogen only through the thin edge 
of the young leaf and the leaf-sheath. 


OxtDaTION IN Sorts AND ITS RELATION TO 
PRODUCTIVENESS. 


Dr. F. V. Darbishire, of Manchester, and Dr. E. 
J. Russell, of Wye, Kent, dealt with the ‘* Oxidation 
in Soils in its Relation to Productiveness.” All 
soils, they pointed out, possess the power of absorb- 
ing oxygen, and they had constructed an apparatus 
to measure the rate of this absorption. The power 
was mainly due to micro-organisms, but as it con- 
tinued to about one-fifth of its original intensity in 
soil sterilised at 120 deg. Cent. or with mercuric 
chloride, it could not entirely be ascribed to micro- 
organisms. Moisture was essential to oxidation ; 
water-logging stopped it ; sugar and carbonate of 
calcium increased the oxidation rate; certain 
poisons, even mercuric chloride and copper sulphate, 
increased it likewise, if not present to more than 
0.01 per cent. Soils partly sterilised by volatile 
antiseptics, like chloroform and carbon bisulphide, 
or by heating up to 96 dey. Cent., showed an im- 
proved rate of oxidation, to which greater pro- 
ductiveness corresponded. These results hardly 
appear consistent, but microbes bear a good deal, 
and may bear more still when living in the soil. 

Mr, A. D. Hall, director of the Rothamsted 
experimental station in Harpenden, Herts, and 
Mr. C. T. Gimingham, ——— a paper on ‘* The 
Action of Ammonium Salts upon Clay and Kin- 
dred Substances,” chiefly of agricultural interest. 


Tue ExectricaL DIscHARGE IN AIR AND ITS 
CoMMERCIAL APPLICATION. 


Messrs. Sidney Leetham and William Cramp, of 
Manchester, read a paper on the ‘ Electrical Dis- 
charge in Air and its Commercial Application.” 
When experimenting with the sterilisation and 
bleaching of flour by ozone, they stated, Mr. 
Leetham observed in 1903 that a much more power- 
ful bleaching agent than ozone was produced if the 
ozonised air was afterwards ed through boxes 
in which electrical discharges between spark-points 
were taking place. Professor H. E. Armstrong had 
ascribed the improved effect to the presence of 
nitrogen oxides. The authors had since perfected 
their apparatus, which now consisted of a compact 
steel plate case containing alternator, transformer, 
ozoniser, and spark-box, the latter two in series 
on the secondary circuit. The air was supplied by 
a small Root blower, filtered, ozonised, exposed to 
sparks, and sent through a valve flange straight to 
the reel-box through which the material to be 
bleached was passing. With a feed of 100 cubic 
feet per minute, the resulting gas contained in 
40,000 parts (by volume) of air, 3 parts of ozone 
and 1 part of oxide of nitrogen. The temperature, 
air velocity, pressure, current frequency and wave 
form, the number, shape, and distance of the 
spark-points, all had their influences, which were 
explained with the aid of slides. As long as the 
air resistance was high, ozone was the chief pro- 
duct ; when the resistance broke down, — 
oxides appeared, which, contrary to many autho- 
rities, could exist side by side without mutual 
destruction. The bleaching appeared to be an 
oxidation process ; about teo-thirds of the micro- 
organisms contained in flour were destroyed, and 
the treated flour seemed to absorb more water than 
untreated flour. 

In the discussion Professor Dunstan supported 
the authors in their statement that the gases were 
ionised, especially when the electrical resistance of 
the air was not high. Professor Armstrong would 
accept electrolysis, but not ionisation, and he con- 
firmed his previously-expressed opinion as to the 
co-existence of the ozone and the nitrogen oxide, 
which was probably explained by the high dilution 
of the gas mixture ; he had been unable to reproduce 
the same state chemically. Professor Pope suggested 
the separation of the gases of the mixture by lique- 


faction. Dr. Hartog considered the sterilisation 
curiously partial ; owing to this circumstance, the gas 
could be used with flour without spoiling the bread. 

Mr. Leetham, in replying, said that his attention 
had been drawn to the problem by the fact that 
ozone improved flour in many ways, but always left 
a smell behind it. His mixture left no smell at all, 
and flour could now be exported to hot climates, 
whither it had been impossible to send it till lately. 
Mr. Cramp thanked Dr. Armstrong for his suggest- 
ing electrolysis instead of ionisation ; it seemed to 
him the proper explanation. Dr. Lowry, we have 
to add, had referred to the manufacture of nitric 
acid by electric discharges. There is a closer rela- 
tion to the recent researches of Warburg and others 
on the ozonisation of air, we think; ozone and 
nitrogen oxides influence one another, also as re- 
gards the absorption and condensation of the pro- 
ducts, in peculiar, analytically and technically 
interesting, ways. We may also mention that there 
is quite a patent literature on the sterilisation of 
flour by a combination of the silent and the spark 
discharges and similar means connected with the 
names of J. N. Alsop, Mercier, H. Pauling, A. 
Werner, and J. M. Williams. 


Tue TEMPERATURE AT WHICH WATER FREEZES 
IN SEALED Tubes. 


Professor H. A. Miers, F.R.S., of Oxford, and 
Miss F. Isaac presented an important communica- 
tion on ‘‘ The Temperature at which Water Freezes 
in Sealed Tubes.” The authors had shown in 1905 
that in a cooling supersatuated solution in which 
a few crystals were growing while the solution was 
being stirred, the refractive index rose to a maxi- 
mum at a certain temperature and then fell sud- 
denly ; at that moment profuse crystallisation took 
place. As the same solution enclosed in a sealed 
tube, so as to be protected from access of crystal 
germs, crystallised in a shower at exactly the 
same temperature, this seemed to be the tem- 
perature of spontaneous crystallisation. Crystalli- 
sation at a lower temperature could only be pro- 
duced by inoculation of the solute—the nitrate, 
chlorate, chloride, sulphate of sodium, various 
alums, &c.—or of an isomorphous substance. The 
present sixty-eight experiments, Professor Miers 
stated, had been made with water enclosed in sealed 
tubes which were continuously and violently 
shaken in a bath of brine, cooled by means of a 
refrigerator coil, and stirred by a wooden plunger 
of horse-shoe shape perforated with holes. The 
initial brine temperature ranged from + 9 deg. to 
—2deg. Cent., and the rate of fall was about 2 deg. 
per hour. The tubes were of ordinary or Jena glass ; 
some were newly made up, others had been used for 
weeks ; the water was tap water, or distilled water, 
or pure water of conductivity 1.1 x 10-*; the tubes 
were about half-full, and the experiments lasted 
from seventy to five minutes each. All the tubes 
froze at temperatures between - 2 deg. and —1.6 
deg. Cent., the mean for all the experiments being 
—1.86 deg. Cent., and for the pure water —1.9 
deg. Cent. The ice generally made its appearance 
at the bottom of the tube, and grew at first rapidly 
in fan-like crystals, and then in a cloudy shower. 
The authors concluded that —1.9 deg. Cent. was 
the temperature at which pure water froze spontane- 
ously in the absence of solid germs of ice, and it 
was remarkable that, according to Pulfrich, this was 
also the temperature at which supercooled water 
possessed a maximum refractive index. The effect 
of friction had been studied by introducing glass, 
garnet, or lead into the tubes ; the water then froze 
at —0.4 deg. Cent. 

Mr, A. ua Harcourt, F.R.S., contributed a 
— on ‘*The Effect upon the Concentration of 
a Solution of the Presence of an Excess of Un- 
dissolved Salt.” , 


Tae CRYSTALLISATION OF GOLD IN THE 
Sox State. 
Mr. G. Beilby, F.R.S., of Glasgow, presented 
a further instalment of his remarkable researches 
into the amorphous and crystalline states of metals 
under the title ‘‘ The Crystallisation of Gold in the 
Solid State.” He disclosed the noteworthy fact 
that gold remains thermally stable over almost 
all the long temperature range from absolute zero 
to the melting point of gold—1080 deg. Cent., or 
1355 deg. Cent. absolute—the instability being con- 
fined to the range of about 55 deg. Cent., lying 
between about 220 deg. and 275 deg. Cent. That 
meant that below 220 deg. Cent. gold was in the 





amorphous stable condition ; on heating a transi- 





tion set in at about 220 deg. Cent., and when the 
temperature of 275 deg. Cent. was reached the 
broken-down grains, embedded in the matrix of the 
amorphous metal, had entirely changed into crys. 
tals; this crystallised condition continued until 
melting resulted. The most recent experiments 
now referred to had been made on hardened wires 
of pure gold, which were heated from 20 deg. up to 
400 deg. Cent., three sets of observations being 
taken at numerous points concerning the mecha- 
nical stability and yield-point of the gold, its 
thermal electromotive force, and the microstruc. 
ture. The three observations agreed in showing 
that during that range of instability a certain 
freedom was conferred upon the molecules of the 
gold. The experiments are, further, quite in agree- 
ment with Mr. Beilby’s previous conclusions, and 
it is to be hoped that he will persevere in this 
laborious ee though he may have to 
wait many years for some striking result. 


NiITRIFICATION OF SEWAGE BY SHALLOW Fitters 
oF Fine PaArtTICcLEs. 


We must also notice a paper read by Dr. George 
Reid before the Physiological Section on ‘ Nitrifi- 
cation of Sewage by Shallow Filters of Fine Par- 
ticles.” The author stated that he had always 
advocated fine-grain sewage filters, used as perco- 
lating filters, not as contact-beds ; but he had not 
until recent experiments known that the reduction 
in the size of the particles allowed of the construc- 
tion of much shallower, and therefore less costly, 
filters. The Local Government Board did not pay 
any regard to the size of particles, nor to the depth of 
the filter, so long as the minimum depth of 4 ft. was 
provided, the sole governing principle being cubic 
capacity in relation to sewage fiow, irrespective even 
of the strength of the sewage. If nitrification were 
dependent upon the activity of aerobic organisms, 
it would seem that we should give as large a 
surface for bacterial growth as possible by reducing 
the filter particles to the smallest size compatible 
with free aeration and practical working conditions. 
He had obtained the best results with filter particles 
of } in., while the usual practice was in favour of 
ey of from 1 in. to 3 in. or 4in. Recently he 

ad had an opportunity of experimenting with some 
filters. which had for four years invariably given 
high-class effluents. The plant comprised a strain- 
ing-chamber, three detritus tanks, a septic tank— 
which, together with the detritus tank, gave a 
period of quiescence of 27 hours—and a }-acre per- 
colating filter, 4 ft. 6 in. deep, formed of }-in. 
hard non-friable particles. The septic tank effluent 
was applied to the filter at the rate of 200 gallons 
per superficial yard by means of a power-driven 
apparatus, distributing the sewage at intervals of 
five minutes. In the filters he had embedded four 
trays, at 1-ft. intervals, in such a way that there 
were no two trays in the same vertical line, in order 
to separate the effluents from different depths of 
the filter. He had found that the suspended solids 
were practically retained by the surface layers, 
where the organic portions were liquefied. Within 
the first foot the organic matter was almost com- 
pletely oxidised, the free ammonia being reduced 
from 1.71 to 0.03 part in 100,000; the albuminoid 
ammonia from 0.34 to 0.05; and the oxygen ab- 
sorbed from 2.18 to 0.32; the oxidation of the 
carbonaceous matter was practically complete. 
Thus a very high-class effiuent resulted from 
filtration through 1 ft. of filter, and very little 
work was left for the lower strata of the 
filter. The loss on calcination of the filter par- 
ticles was at the depths of 6 in., 1 ft., 2 ft., 
3 ft., and 4 ft. : 3.25, 0.99, 0.65, 0.53, and 0.53 
per cent. There was, however, an increase 
of free ammonia in the lowest tray. But the 
general conclusion seemed to be justified that, 
given fine particles and good distribution, filters 
might be constructed much shallower than hitherto, 
and that it was better to increase the area than to 
deepen the filter. 


CHANGES ON THE Coasts OF THE BritisH ISLES. 


A paper on coast erosion, which Mr. Clement 
Reid, F.R.S., of London, read under the above 
title in Section E (Geography). raised a discus- 
sion of national importance. When we studied 
the erosion of our coast, Mr. Reid said, in con- 
junction with the deposition of the material eroded, 
as we should do, we found that the process had not 
been strictly continuous. The erosion must ! 
certain places have begun at a definite date, before 
which conditions had been entirely different. Other- 
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wise the area of the new lands, and the accumula- 
tion of shingle and of sand-dunes at certain spots, 
should be much greater than it was; the rapid 
accumulation now observed taught us that. Exact 
measurements could not be made. But the rate of 
accumulation of various recent deposits, and the 
silting up of our harbours suggested that the cliff 
erosion on our shores began some 3000 or 4000 
years ago, in ages when our harbours were already 
in use, and when Stonehenge was being raised. 

In order to understand the nature of the changes 
we had to imagine a rapid rise of sea-level fol- 
lowed by a long period of rest, and to picture to 
ourselves the country as it had looked when the sea 
stood 60 ft. lower. We found buried land surfaces 
and submerged forests in the alluvium of all our 
estuaries at various levels down to 50 ft. below the 
yresent sea-level. Oak trees had flourished on the 
Cosi of these levels, which proved that the 
highest tides could not then have reached the roots 
of those trees. All these land surfaces seemed to 
be of the.Neolithic age. During this period the 
seaward @nds-ef all dur valleys had been deepened 
until the channels reached about 60 ft. below the 

resent sea-level. The south and east coasts of 
Jingland of that age had been utterly unlike the 
present coasts. Instead of bold cliffs there had been 
a wide coastal plaim like that which now stretched 
for many miles west of Brighton, separating 
the rising Downs from the sea; this plain had ex- 
tended approximately to the present 10-fathom line. 
The subsequent rise of the sea-level had been com- 
pleted some 3500 years ago. Whatever the date, 
the completion of the rise was the starting-point of 
our inquiry. 

At first, Mr. Reid continued, the erosion had 
been rapid; for the sea was merely eating into 
loose talus or into cliffs of little height. As the 
land was being cut into, however, the cliffs became 
higher, and protective beaches of shingle and sand 
dunes accumulated in front of the cliffs, lessening 
the annual erosion. Of the land thus destroyed part 
had been carried away into deep water and lost ; 
but much of the coarser atest had been rolled 
into shingle beaches and sand-banks and dunes, 
which formed our best coast protection. If the 
coast erosion were stopped, shingle and sand would 
themselves wear out and disappear, and the valu- 
able land behind them be given up to the sea. An- 
other compensation for the loss on the coast was 
found in the great gain of alluvial land in our shel- 
tered estuaries, but against this we had to set the 
rapid silting up of our harbours, and even inlets 
into which streams did not flow ; but we should 
strike a balance between loss and gain before we 
attempted to stop erosion. The cases of our towns 
had to be kept apart, of course. If the general loss 
should exceed the gain, there would still remain 
the question whether the enormous cost of works, 
put up to protect agricultural land, would bring us 
any real return. To the geologist and geographer, 
moreover, the inquiry suggested some further pro- 
blems. We had assumed that, since civilised man 
had been living in Great Britain, a rapid rise of 
sea-level had taken place, succeeded by a long 
period of rest. What were the prospects of a 
recurrence of a similar period of rapid change? A 
rise of only a few feet would have most disastrous 
effects on all our coasts and harbours, and on our 
inland drainage. 

The discussion made it sufficiently clear that the 
question has its serious importance, even if we dis- 
regard the dangers that threaten from the last- 
mentioned changes, against which we are absolutely 
powerless. Professor P. F. Kendall, of Leeds, 
said that Mr. Reid had covered the whole ground, 
and demonstrated that our history did not begin 
with the Norman conquest. The coast protection 
was an Imperial question. Great and small 
works had been erected, and landowners had 
exercised their powers over the foreshores with- 
out any regard to national interests. He quoted 
cases of disastrous interference with the coast. One 
man sold the shingle from his beach, to the ruin of 
his neighbour, who had built a sea-wall at great ex- 
pense ; another erected a large groyne, thus exclud- 
ing the shingle from the adjacent shore and wreck- 
ing a village. The coast question was Imperial, 
but he protested against enriching the private 
owner at the national expense. 

Mr. W. Whitaker, PRS. of London, remarked 
that it was painful to see how money was thrown 
away on useless and even mischievous sea-walls. Sea- 
defence should be left to a competent public body, 





® county council, or a municipal council, like that of 





Cromer, which had done its work well. Government 
departments thwarted one another as much as neigh- 
bouring proprietors. Reclaimed land was certainly 
valuable, but it required protection. He would, as 
a rule, prohibit the removal of shingle. In one 
case he remembered the removal had been stopped 
by the fishermen, who insisted upon their right 
to dry their nets. He had traced the former 
coast-line of Essex by the ancient monuments, and 
Mr. Reid would have the support of archzologists. 

Mr. Mathews, the borough engineer of Bridling- 
ton, gave some interesting details as to the Holder- 
ness Coast. Estimating the average erosion at 
11 ft. a year, this shore would have lost 115 square 
miles since the time of the Romans. Spurn Head 
had alternately been mainland and island ; and at 
Flamborough and Lowestoft the coast was rapidly 
receding. Against this loss were to be m son | 
enormous reclamations at other points. Mr. 
Spuller regarded the new pier at Southwold as a 
useful piece of work, which had saved the fine beach 
of the town. Mr. Stanley Gardiner pointed out 
that the currents and under-currents of the North 
Sea would have to be studied before any important 
steps could be taken. The whole problem is, no 
doubt, exceedingly complex. But modern inter- 
pretations must not be read into old privileges, 
conferred or usurped, and it is satisfactory that a 
Royal Commission has been appointed, as Mr. 
Mathews mentioned. 


(To be continued.) 





BILLET SHEARS FOR ROLLING-MILLS. 

Some years ago makers in Germany began to turn 
their attention to the improvement of , Pan and billet 
shears, with the resulfé that considerable progress has 
been made in this type of machine, and on 310 
and 311 we are able to give, in Figs. 1,2, and 3, 
illustrations of some of the most recent examples of 
such machines, constructed by Messrs. Breuer, Schu- 
macher, and Co., Limited, of Kalk, Germany. 

In Fig. 1 is shown one of this maker’s types of 
horizontal billet shears. It consists of two main 
parts—namely, the steam-hydraulic driving apparatus, 
and the shears a. The steam-hydraulic appa- 
ratus consists of an up-ended steam cylinder, to the 
piston-rod of which is attached a pump-ram. The 
steam and ram cylinders are connected by four 
steel pillars as shown, this part of the appa- 
ratus standing in the photograph at the back of 
the shears. he shears are provided with a small 
steam cylinder placed at the k of the hydraulic 
ram cylinder on the main bed casting. The main 
casting is strengthened by four long horizontal tie- 
bolts above and below the guides and blades. The 
action is as follows :—Steam is admitted into the large 
vertical cylinder, in which the piston is forced up, 
pressure being thus produced, in the inverted pump- 
cylinder. This hydraulic pressure is transmitted 
to the back of the shears ram, the shears bein 
thereby forced forward. Steam is also admitte 
behind the piston of the smaller horizontal cylinder, 
thus assisting the hydraulic pressure, but towards 
the end of the stroke the action in this cylin- 
der is converted into that of a damper or dash- 
pot, steam on the right-hand side being under 
compression and acting as a cushion for the moving 

arts, as the work on the knives is reduced on the 
illet being cut in two. This relieves the machine of 
shock, and the ram is quickly returned by means of 
the pressure of steam admitted to the horizontal 
cylinder. At the same time the piston of the large 
steam cylinder and the pump-ram falls, drawing back 
the water forced into the shears-ram cylinder. The 
downward movement of these parts is cushioned by 
steam admitted to the underneath of the steam cylinder 
iston. The valve gear is completely automatic. 
hese shears are built into the train of roller tables 
at the mill. Rollers worked by gearing are also fitted 
into the machine on either side of the shears, as 
may be seen in Fig. 1. 
he vertical shears shown in Fig. 2, page 311, are 
designed on similar lines with re to power, &c. 
Special arrangements, however, have to be made for 
dealing with the sheared end of the billet, which, of 
course, is forced downward by the action of the blades. 
To contend with this, a rocking table of moving rollers 
is fitted on the far side of the shears, and this, ona 
billet end being forced down in the process of shear- 
ing, becomes temporarily lowered, righting itself by 
means of counterweights as soon as the billet is cut 
through and free. The rollers on this table are worked, 
as usual, by gearing. Gauge-stops can also be provided 
with these machines, so that the blooms or billets are 
automatically cut to predetermined lengths. 

The trouble occasioned by the downward pressure of 
the billet during the operation of shearing has led this 
firm to design a combined shear, which we illustrate 


in Fig. 3, page 311. In this form knife-blades move | 





both upwards and downwards, The main frame of 
these consists of two upright castings bolted 
together and forming guides for the two heavy 
knife-holders which move up and down between them. 
The upper knife-holder is fixed to the ram of the 
hydraulic cylinder at the top. The cylinder itself is 
solid with the heavy cross-piece casting, and by means 
of the long vertical tie-bolts (whose large nuts are 
visible at the top of the machine) transmits its move- 
ment to the cross-piece or head, to which is affixed the 
lower knife-blade. On a billet entering the machine, 
the upper blade descends by gravity and clamps the 
billet upon the table. As soon as the upper knife 
rests on the billet, pressure is applied, and the lower 
knife begins to move upward. Thus between the 
two knives the cut is effected, and the billet being 
cut both on the upper and lower sides simultaneously, 
is neither pressed downwards nor upwards, as would 

the case if only a single blade were employed. The 
two long cylinders at the side of the machine are steam- 
cylinders, whose duty is similar to that of the smaller 
steam-cylinder in the presses described above— 
namely, to cushion the movement of the shears at the 
end of their working stroke, and also to return them 
to their original positions ready for another stroke. 
With this form of shear the conveying-rollers can be 
laid on a level with the shear-table, with no fear of 
damage ; and this form of shear is equally suitable to 
work on flat or square blooms. This type of shears 
is found to have many advantages over crank-shears. 
There are no massive revolving parts. The valve- 
gearing for the reverse is automatic, and the whole 
mechanism is of a simple character. The pressure on 
the blades varies according to the work the shears 
are called upon to do, and the combination of 
steam and hydraulic pressure in this manner seems 
well adap to such work. Messrs. Breuer, Schu- 
macher, and Co.’s agents in this country, Messrs. Zeitz 
and Co., 21, Lime-street, E.C., inform us that this 
latter type is meeting with great success in Germany, 
where it has already been adopted at several mills. 





STEAM-TURBINE FOR DRIVING COTTON 
MACHINERY. 

STEAM-TURBINES have now been in use for a con- 
siderable time for the driving of electrical machinery ; 
but it is only quite recently that they have been 
adopted in this country in connection with the 
mechanical driving of cotton-mills. About two years 
ago the first steam-turbine for cotton-mill work in 
Lancashire was installed 2. Fothergill and 
Harvey, Limited, at their Sladen Wood-Mills, Little- 
borough, near Manchester. 

The turbine, which is arranged for rope trans- 
mission, is rated by the makers at 225 brake horse- 

wer, and is driving a weaving-shed containing 750 
ooms. Steam, at a pressure of 105 lb. per square 
inch, is supplied by a Lancashire boiler 30 ft. long by 
8 ft. in diameter, working in conjunction with a set 
of economisers. The steam is superheated to a tem- 
perature of 500 deg. Fahr. by a Galloway superheater, 

laced in the downtake at the back end of the boiler. 
t is intended eventually to work at a pressure of 
200 lb. per square inch; but as the existing boiler was 
in good condition when the alterations were made, it 
was deemed preferable not to replace it at the time. 
Before the turbine was installed the shed was driven 
by a vertical engine which had been at work for over 
fifty years. As it was absolutely necessary that the 
new installation should be put down without stopping 
the mill, the only available site under the circum- 
stances was on ground occupied by a mechanics’ shop 
near to the chimney ; the space at disposal, therefore, 
to a great extent, determined the arrangement of the 
plant, and is illustrated by Figs. 1 to 3, page 314. The 
rope-drive is clearly shown in the illustrations. The 
ped is transmitted from the pulleys on the turbine by 
cotton ropes, j in. in diameter, to a second-motion 
shaft running at 260 revolutions per minute; from 
this shaft 22 ropes ]} in. in diameter convey the power 
to the line-shaft in the shed, which makes 120 revolu- 
tions per minute, and from which the cross-shafts 
over the looms are driven by bevel-gearing. The 
arrangement of the turbine and the condenser and 
pumps, as well as the pipe-connections, will be readily 
understood from the sass. The whole of the founda- 
tions are of concrete, and ample staging is provided, 
surrounded with polished hand-railing. 
B The turbine es na De Laval oo a = general 
esign is shown igs. 4 to7, 5. 8 is gene- 
sally bnowe, the Seeshive speed of turbines of the De 
Laval type is reduced by means of gearing, which 
forms an integral part of the machine. To balance 
the thrust of the gearing, the turbine spindle trans- 
mits motion to a pair of shafts, one on each side, and 
in the present case each of these shafts carries a pulley 
driving half the ropes. This is very clearly shown in 
the plan, Fig. 5, where the turbine-casing is seen at 
the right-hand end of the bed-plate, the e reduc- 
tion-gear casing nearer the centre, and, extending left- 
wards from it, the two driving shafts, each with its 





pulley. Metal guards cover almost half the circum- 
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ference of the rope pulleys, as shown in Fig. 7. Figs. 
8 and 9 on our two-page plate give a sectional 
elevation and plan respectively of the turbine. The 
wheel is made as a solid disc, into the circumference 
of which the buckets are dovetailed, each one being 
made and fixed separately to the wheel. The steam- 
nozzles, shown in Fig. 10, are arranged at intervals 
in a ring in close proximity to the turbine-wheel, 
receiving the steam from a steam-chest in the tur- 
bine-casing. Altogether there are eight nozzles, aud 
five of them are provided with shutting-off valves, so 
that they can be closed or opened at any time. This 
arrangement is of considerable advantage, as, when 
the turbine is under-loaded, some of the nozzles can be 
closed, and a high efficiency of the machine maintained, 
even although it is not working at full load. The 
shaft is made in two pieces, flanged, and secured in 
recesses on either side of the wheel-boss, with steel 
studs, as may be seen in Fig. 4. The spherical bearings 
at each side of the wheel are in two parts, and arranged 
to act as stuffing- boxes. 

The bearings are lined with white metal, and are 
made as interchangeable bushes. With the exception 
of the two bearings supporting the wheel-shaft, which 
are oiled by sight-feed lubricators, all the bearings are 
lubricated with rings. The oil is filtered, and used 
over and over again, thus reducing the cost of lubrica- 
tion to a minimum. The outer bearing, carrying the 
free end of the shaft, is in one piece, and supported on 
a cast-iron bracket bolted to the casing-cover. In 
the oil-well of this bearing is fixed a copper coil. 
through which water is circulated for cooling purposes. 

The turbine-wheel makes 10,000 revolutions per 
minute, and the speed is reduced to 1000 revolutions 
by the employment of a helical pinion on the turbine 
shaft, gearing into two helical wheels on the rope- 
pulley shafts, as previously mentioned. The pinion is 
made of hard steel, in one piece, with the shaft and the 
gear wheels of soft steel of lowcarbon. The teeth are 
generated at an angle of 45 deg. with the shaft centre, 
and the pitch is very small—,, in.—thus ensuring a 
smooth contact with very little noise. The gears were 
examined recently, and there was no sign of wear, the 
tool marks still showing on the teeth. 

The regulation of. the speed of the turbine is effected 
by a powerful centrifugal governor, the details -of 
which are shown by Figs. 11 to 18 on our two-page 
plate. It is fixed on the end of one of the gear- 
wheel shafts, and controls a double-seated throttle- 
valve, to which it is connected Pa an arrangement of 
levers. Fig. 11 gives a section through the governor. 
The fulcrum piece is a circular flanged plate, having 
a stem projecting from the back which is driven 
into a hole in the end of the reduction shaft. De- 
tails of the fulcrum piece are given in Figs. 13 to 15. 
Attached by set-screws to its face is a cylinder, 
which forms a chamber for the springs. The governor 
weights are heavy semi-cylindrical pieces, shown 
detached in Figs. 16 and 17. Instead of turnin 
on pin- joints, they swing on knife-edges form 
across the conical portion at their inner ends. These 
knife-edges are engaged by corresponding grooves on 
the fulcrum-plate, as can be seen in Fig. 11. When 
the weights fly out, small round-headed pins press 
against a collar on the central spindle, and move the 
spindle outwards against the tomer of the springs 

ing against the other side of the collar. The 
spindle fitted with its collars is shown separately in 
Fig. 12. When the governor is at rest, the walls of 
the spring chamber prevent inward motion of the 
weights, so that the latter cannot get away from their 
fastenings in the fulcrum-plate. 

The end of the governor spindle when driven out- 
wards by the speed of the turbine comes in contact 
with a pin at the bottom of the lever shown in 
Fig. 18. This pin is forced towards the governor 
spindle by means of a stiff spiral spring enclosed in 
the boss at the bottom end of the lever. ‘The lever is 
cottered to a rocking shaft, from which another lever 
extends upwards, as shown in Figs. 19 and 20. The 
upper lever is connected to the throttle-valve lever by 
means of a pin passing through the ends of the two 
levers, and having knife-ed collars bearing on the 
bosses. A spiral spring in tension tends to keep the 
throttle-valveopen. Sectionsthrough the throttle-valve 
casing are given in Figs. 21 and 22, whence it will be 
seen that the valve is of the double-beat balance type. 
The position of the throttle-valve, with reference to the 

vernor spindle and rocking shaft, is shown by the 
Totted outlines of the valve-casing in Figs. 18 and 19. 

In case of accident to the governor gear a further 
regulating device is provided in the form of an air- 
valve. his valve, shown in longitudinal section 
in Fig. 18, and in cross-section in Fig. 19, is situated 
directly opposite the end of the governor spindle, the 

in in the lower end of the rocking lever being between. 

he throttle-valve already mentioned will be shut 
first when the governor spindle protrudes, but should 
this valve fail to close on account of any accident to 
itself or the lever motion, the spindle will force the 
pin in the end of the lever into contact with the emer- 
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lets air into a dash-pot, the piston of which is con- 
nected by a link to a butterfly valve in the exhaust- 
pipe. he butterfly valve is well shown in Fig. 4, 
page 315, below and on the right-hand side of the 
turbine-casing. It is kept open by the action of a 
spring, but when air is admitted through the emer- 
gency valve, the piston is forced forward and closes the 
valve against the resistance of the spring. The com- 
munication between the wheel-casing and the condenser 
is thus shut off, and the imprisoned steam increases 
the frictional resistance to the wheel’s motion and 
checks the further expansion of steam in the nozzles. 

Figs. 23 and 24 show sections of the steam-sieve 
placed between the stop-valve and the turbine-casing 
to pews any solid matter being carried through the 
tur 





gency air-valve. This emergency valve admits air into 


the wheel-casing, which reduces the vacuum. It also 





ine-blades by the incoming steam. It is an iron 
shel] containing a cylindrical sieve of brass gauze, 











which is held in position by a gun-metal spider. Steam 
enters the interior of the gauze cylinder, and passes 
out all round its circumference and downwards through 
the branch into the turbine. : 

The flexible coupling connecting the reduction-shafts 
to the pulley-shafts is illustrated in Fig. 25. In the 
driving flange are eight holes, filled wit thick india- 
rubber bushes. From the other flange project eight 
studs, which enter the bushes, bat are prevented from 
making actual contact with the india-rubber by thin 
metal sleeves surrounding them. Small flanges screwed 
on to the ends of the studs bear upon the ends of the 
sleeves, and prevent the coupling coming apart, 
although allowing a certain amount of longitudinal 
elasticity. : : 

The following are the dimensions and weights of the 
principal parts of the turbine ;—~ 
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L. Turbine Whe ; The condensing apparatus, of which a side elevation 
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Weight of turbine wheel. 1911 it eet of cooling surface, double-acting > 
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Pitch diameter _.. = Felt system. 
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obtained both for economy and speed regulation have 
been entirely satisfactory, and prove that the turbine 
is quite suitable, and may claim an equal place with 
the best reciprocating engines for the driving of 
cotton-mills, 

The work was carried out in accordance with the 
agg and specifications, and under the supervision, of 

r. George B. Storie, Station Buildings, Rochdale, the 
firm’s consulting engineer. 

The turbine was supplied and erected by Messrs. 
Greenwood and Batley, Limited, Albion Foundry, 
Leeds; and the condensing plant, as well as the mill 
Gi was made by Messrs. William Sharples and 

., Limited, Ramsbottom. 








Moror-Boat Races.—The three days’ tta of the 
British Motor-Boat Club will be held at’ Burnham-on- 
Crouch, on the 13th, 14th, and 15th of thismonth. Entries 
for the races are satisfactory, and as several well-known 
boats intend to ye good sport should result. In 
spite of the strong tides, Burnham is an excellent 
for such a regatta, as the progress of races is visible from 
the shore throughout the course. 





ENGINEERING AND MACHINERY EXHIBITION AT OLYMPIA. 
—At a luncheon given in connection with the forthcom- 
ing Engineering and Machinery Exhibition at Olympia, 

r. J. H. R. infield, who occupied the chair in the 
unavoidable absence of Sir William White, gave some 
particulars as to the nature and number of the exhibits, 
&c. The whole of the available space at Olympia has 
been let to exhibitors of all classes of machinery and 
aeere connected with mechanical engineering. Some 

exhibitors will be represented. The isi 
managers are Mr. G. D. Smith and Mr. F. W. Brid 
and the consulting engineer is Mr. G. T. Harra & 3 
— . =e. Inst. ro SE Svesidens, Ge a a 

ite, K.C.B., is su y a large y of well- 
known and leduantial caginetts. Preparations for the 
Exhibition are well advanced, and it will be opened on 
September 15, remaining open to the public until Oc- 
tober 17 inclusive. It is to be hoped that the Exhibition 
will be a success in every way, more mens as the 
p s are to go to sundry philanthropic and charit- 
os institutions connected with the engineering pro- 
ession. 
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TRADE OF JAPAN IN 1905. 


From time to time we give particulars of some 
special departments of Japanese trade and industry, but 
the publication, by the Board of Trade, of the official 
report by the Commercial Attaché to His Majesty’s 
Embassy at Tokio gives the opportunity of summing 
up the main features of the year. That for 1905 was 
recently issued, and, generally speaking, the year was 
one of great prosperity for merchants and manufacturers 
alike. The Government’s demands for the war were 
so large that not only were the native factories kept 
exceptionally busy, but unprecedented purchases had 
also to be made from the foreign sources of supply. 
There was consequently less curtailment of the people’s 
spending power than might have been expected durin 
the year, marked as it has been by increased taxes an 
bad crops. In various ways quite a —— proportion 
of the money raised by means of foreign loans has been 
spent in Japan, and the working capital of the empire 
has been still further increased by extensive purchases 
in Europe and America of Japanese domestic bonds. 
These were formerly held by Japanese banks and 
capitalists, whose funds have thus been liberated for 
use in the empire, and this in a great measure accounts 
for the exceptionally easy conditions of the local 
money market, which, contrary to expectation, pre- 
vailed during the period under review. In one 
way or another, directly or indirectly, every fac- 
tory in the country has benefited from the enor- 
mous demands for materials required for the war, 
and as a result the manufacturing capacity has been 
increased in every direction, Dome being largely used 
for extensions of plants and buildings. This great 
industrial activity has given makers an experience 
and confidence in their own ability which will tend 
to make them far keener and more efficient compe- 
titors of the foreign importer than ever before, and 
this not only in Japan, but also in those new markets 
thedevelopment of which should be the sequel of the 
late war. Japan’s industries enjoy the immense advan- 
tage of low wages. Sheis, no doubt, behind her Western 
rivals in capital, equipment, and experience ; but she 
is making rapid progress. Foreign capital is now 
ready to assist her ; merchants of various countries are 
eagerly offering her the latest machinery and the most 
improved appliances, and she is the more ready to 
avail herself of the world’s experience in that she is 
not confronted with the necessity, which has to be 
faced by her rivals, of having to discard previous 
costly equipment. Moreover, in the new markets 
which the war has opened at her door she has in her 
favour proximity of situation and a closer touch with 
the people’s requirements ; the additional advantage of 
eeitiied control in Korea, and, in the case of Man- 
churia, of temporary military occupation, must render 
her a most formidable rival in the coming struggle for 
new trade, 

As will be seen from the annexed table given in the 





Value. 
Year. 
* . e Excess of 
Imports. Exports, Total. Imports. 
£ £ £ 
1905 .. 49,871,587 | 32,823,222 82,694,809 17,048,365 
1904 .. 87,902,576 | 32,591,216 70,493,792 5,311,360 
1903 .. 82,374,250 | 29,658,874 | 61,927,624 2,820,87 
|. eer ... 27,789,282 | 26,368,820 64,107,552 1,370,912 
Increase in 1905 
as against 1904 11,969,011 232,006 12,201,017 
Increase in 1905 
as against 1903 17,497,337 8,269,848 20,767,185 
Increase in 1905 
as against 1902 22,132,355 6,454,902 28,587,257 


out the report the values of exports 


* In this table and throu 
4, whereas the values of imports are 


mee original prices pai 
c.f. 

report, the volume of Japan’s foreign trade in 1905, as 
shown by the customs returns, totalled 82,694,809/., 
representing an increase as against the previous year 
of 12,201,0177., or 17 per cent. Imports are higher 
by 11,969,011/., or 31 per cent., and exports by 
252,008. or 0.7 per cent. 

In imports the largest increases are shown in cotton, 
which is higher by nearly 4,000,000/.; there are in- 
creases in woollen manufactures, metals, locomotives 
and machinery, leather, oil-cake, manures, drugs and 
chemicals, and paper. With the exception of rice, 
petroleum, coal, and blankets, the expansion extends 
over practically the whole list of enumerated articles. 

The value of imports from the British Empire— 
22,137,000/.—shows an increase of 6,471,000/., its share 
in Japan’s custom amounting to 44 per cent., as 
against 41 per cent. in 1904. Of the total increase in 
Japin’s imports, the United Kingdom has a very 
respectable share — 4,122,000/., or 34 per cent.— 
its sales to Japan forming 23 per cent. of that country’s 
total imports, as compared with 20 per cent. in 1904. 
The geographical situation of the United Kingdom’s 
chief competitor, America, gave her goods the advan- 
tage of greater security during the war. Indeed, so 


to Japan of materials which might be considered con- 
traband, that no small portion of British trade with 
Japan was done round Cape Horn, and even vid 
America. That the United Kingdom, notwithstanding 
this drawback, should have retained its position as 
Japan’s chief source of supply is a very promising 
sign, Iron and steel manufactures, machinery (loco- 
motives excepted), woollen cloths, and cottons, all 
show large increases. As regards exports, there has 
been some decline, for which silk tissues are chiefly 
responsible. The large increase in Japan’s purchases 
from India, amounting to 2,267,000/., or 32 per cent., 
is entirely due to the account of cotton. We must, how- 
ever, refer to the report for the details of the general 
trade, and meantime we will deal with those items 
which are of special interest to engineers. 

The annexed tables, which we quote from the official 
report, show how the trade in locomotives, machinery 
and engines, and iron and steel manufactures has 
been shared by the different countries during the last 
four years :— 















































L tives and Railway Carriages. 
Value. 
~ a ra 
. Unite ni otal 
Germany. | Kingdom. States. Imports. 
| a £ £ £ 
1905 132,000 | 178,000 136,000 446,000 
1904 . 32,000 | 249,000 44,000 327,000 
1903 . 9,000 158,000 115,000 223,000 
1902 . ae: 11,000 | 174,000 73,000 259,000 
| 
Machinery and Engines. 
Value. 
Year. Tats i Ta Te 
United United | Total 
States. Kingdom. Germany. Import. 
£ £ £ £ 
1905 +. 1,012,000 854,000 233,000 2,134,000 
1904 re 371,000 492,000 115,000 1,008,000 
1903 294,000 415,000 82-00) 830,000 
1902 285.000 | 335,000 112,000 822,000 
| 
dJron, Bar and Rod. 
| Value. 
Tm lemane| tee | cu | coe 
s Ini ni ‘ol 
| Belgium. | Germany.) states. Kingdom. | lnports 
£ £ £ £ =. 
1905. | 439,000 134,000 37,000 118,000 | 734,000 
19C4.. 198,000 114,000 33,000 | 84,000 | 439,000 
1903. 176,000 126,000 - 56,000 | 363,000 
1902.. 162,000 128,000 65,000 359,000 
| | 
Rails. 
Value. 
— United | United Total 
Jnit Jni ‘0! 
States. Belgium. | Germany. Kingdom. Import. 
£ £ £ £ £ 
1905. 41,000 13,000 34,000 6,000 96,000 
1904. 66,000 . 39,000 49,000 | 18,000 173,000 
1903... <n 30,000 135,000 115,000 281,000 
1902. 22,000 6,000 140,000 170,000 
Wire Nails. 
Value. 
Year. ee! ee ae s ‘ 
Germany. United States. | Total Import. 
£ £ £ 
1905 .. 148,000 102,000 | 266,000 
1904 99,000 86, | 200,000 
ae 70,000 | 79,000 | — 154,600 
1902... a 99,000 43,000 | 148,000 
Iron and Steel other than above. 
Value. 
Year. < papa 1 
United | United, Total 
Kingdom. Belgium. | Germany. States. Import. 
£ £ B.. | 8 & 
1905... ..| 1,277,000 206,000 173,000 | 326,000 2,133,000 
1904.. .| 715,000! 96,000 88,000 | 120,000 1,073,000 
1903.. €23,000| 91,000 | 74,000 4,000 813,000 
1902... 498,000 | 89,000 | 79,000 | 17,000 712,000 


Germany had a much larger share in the supply of 
locomotives than in previous years. Says the report :— 
‘** The figures also show a big increase to the account 
of America, while the British share in the trade has de- 
clined considerably. The total figures are larger than for 
any previous year, in great part owing to the necessity 





much out of favour was the Suez route for shipments 





front. At present the supply is hardly sufficient to 





for replacing the locomotives which were sent to the |i 


cope with the increased traffic of the various railway 
companies, but a large quantity being still en route at 
the end of 1905, it is hardly likely that there will be 
any further extensive purchases in the near future, 
The figures for machinery and engines are more than 
double those of 1904, America taking the first place 
with an advance of 172 per cent.. The increase of 
nearly 400,000/. in shipments from the United Kingdom 
is remarkable, considering the advantage already re- 
ferred toas enjoyed by America during the war. Of the 
total of 2,134,000/., 661,000/. is to the credit of turning. 
lathes and other machine-tools, 187,000/. to that of 
spinning and weaving machinery. Electric motors 
account for 250,000/., and steam boilers and engines for 
269,000/. In metals generally there has been a large 
increase from every source of supply. In spite of 
high prices revailing in the United States, a larger 
quantity and value been imported from that 
country than in any previous year. The abnormal 
conditions of the last two years have enabled 
America to gain a hold on this market, and there 
is every indication that her manufacturers are will- 
ing to make sacrifices in order to retain it. The 
year closes with large stocks in the hands of dealers, 
and local prices generally below cost of replacement, 
The Imperial Steel Works at Wakamatsu have been 
very busy during the whole year, and have produced 
a large quantity of material for use in the arsenals and 
dockyards. It is said that the men-of-war now being 
built in Japan—two of them battleships of 19,000 
tons—are being constructed from such materials, and 
Admiral Murakami has recently stated before a com- 
mittee of the Diet that, with the exception of brass 
tubes and auxiliary engines, everything for the 
construction of men-of-war can now be furnished in 
Japan, and it is oe to build them entirely in 
that country.” It has also been said by one of the lead- 
ing Japanese shipbuilders that ships can now be built 
as cheaply, if not cheaper, in Japan than in the United 
Kingdom; a fact of very great importance to our engi- 
neers and shipbuilders. 








Pe. 

THE GREAT NORTHERN TELEGRAPH 

COMPANY. 

THE report for last year, as read by the chairman 
at the general meeting, states that as regards in- 
terruptions of cables, the year shows an improvement 
compared with 1904. Nine of the company’s European 
cables have been interrupted altogether fifteen times, 
and five of the company’s Asiatic cables altogether 
thirteen times. This, as in 1904, does not include 
the two Vladivostock-Nagasaki cables, which, on 
account of the war, were closed the whole year. 
After the conclusion of peace at Portsmouth, and the 
ratification of the treaty, the company was allowed to 
make some electric measurings of the cables from 
the Nagasaki end, whereby interruptions on their 
southern portion were proved to exist, which were 
repaired in 1904; but there were also interruptions 
on the northern portions, and it was not till late in 
the year that the Russian authorities gave permission 
to repair these and reopen the station at Vladivostock, 
which had been closed since the day hostilities com- 
menced. The one cable was, with considerable trouble, 
repaired, and on January 14, 1906, the Vladivostock 
office reopened, the repair of the other cable being 
left in abeyance until the ice disappeared. The Vladi- 
vostock line has, of course, shared the fate of the 
Vladivostock cables, and been closed the whole year, 
but the Peking-Kiachta line, which was refitted in the 
course of the year, has served in its place, although 
some delay in the forwarding of telegrams at times 
was unavoidable. This fairly satisfactory state of affairs 
lasted until the revolutionary movement and the 
telegraph strike in Russia and Finland broke out in 
November, which did not only put a stop to telegraph- 
ing between Irkutsk and Peking vid Kiachta, and on 
the Siberian line, but also on the lines in European 
Russia, amongst them the lines which connect the 
Nystad and Libau cables with the central station in 
St. Petersburg. It goes without saying that the 
officials of the Great Northern Telegraph Company 
kept aloof from the strike movement, and went on 
working until the revolutionists cut the wires. ; 

The receipts during the war and the peace negotia- 
tions were even higher than during 1904 ; but after the 
conclusion of peace they naturally decreased, when the 
aggregate receipts for 1905, notwithstanding this latter 
fact, have been larger than during 1904, The reason is 
that the profits which the Great Northern Telegraph 
Company derive from interests in other telegraph con- 
cerns have increased, as have various other sources 0! 
income; on the other hand, expenses had also been 
larger than during 1904. The financial result, how- 
ever, was excellent : 1,000,000 kr. were added to the 
reserve and the dividend equalisation fund respec- 
tively, 150,000 kr. to the pension fund, and the 
shareholders receive 124 per cent. dividend and 114 
per cent. bonus, or altogether 24 per cent. 
The installation of the Iceland cable is now ——. 

its completion ; the localities at the Shetland 
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surveyed, and the cable, which is 
600 nautical miles long, will be laid probably in August, 
in two sections, one connecting Lerwick, in the: Shet- 
land Islands, with Thorshavn, in the Farée Islands, 
and the second Thorshavn with Seyfisfjord, on the east 
coast of Iceland. This latter town will be connected 
with Rejkjovik and other Iceland towns by overland 
wires. As regards prolongation of concessions, those 
granted two years ago from England and Denmark 
have been followed up by a grant of prolongation from 
Sweden. The altered aspect of affairs in the East 
might, however, give some trouble as regards the 
company’s original concessions. Ia addition to this, 
several nations, as was already pointed out at the 
company’s general meeting in the year 1900, are 
anxious to secure their share of the world’s telegraphy, 
and some of the great Powers are desirous of obtain- 
ing their own independent national telegraphs all 
round the world. During the last six years these 
endeavours have, in many cases, assumed definite 
shape, and been pushed ahead with much energy. 
France has, of late years, materially extended her 
world’s cable system, more especially by connectin 

the mother country with its possessions in Centra 
Africa and with South America. Germany has ad- 
vanced her plans, both at land and at sea, by the con- 
struction of the so-called B.B B. line, which, pro- 
ceeding from Berlin vid Bucharest, Byzanti, Bagdad, 
and Balsora, aims at South and East Asia, and at sea 
by cables across the Atlantic and a cable between 
Dutch India (Celebes) to Shanghai, a line built by 
a combined German and Dutch Telegraph Com- 
pany, with subsidies from both the respective govern- 
ments. Finally, the American Commercial Pacific 
Company has completed its cable system between 
San Francisco and Eastern Asia by extending its 
main line from Guam to Japan and from Manila 
to Shanghai. The entrance to Shanghai, through 
the Yangtzen River and its auxiliary Whangpoo, is 
now so full of pay cables that there is hardly 
room for any more, and, what is worse, it has become 
exceedingly difficult to repair any of the existing 
cables without damaging the others. It is, however, 
satisfactory for the Great Northern Telegraph Com- 
pany to notice the confidence which all governments 
and authorities place in the company’s staff and cable 
steamers as regards the undertaking of repairs, a fact 
which also helps to reduce the company’s great ex- 
penses in the East. 


have been veces | 





“THE PRODUCTION OF LIQUID AIR ON 
AN INDUSTRIAL SCALE.” 
To THE EpiToR OF ENGINEERING. 

Sir,—I have seen, in recent numbers, of ENGINEERING, 
an article and some correspondence on a new liquid-air 
plant erected by the Liquid-Air Power and Automobile 
Company of Great Britain, Limited, under the manage- 
ment of Mr. Hans Knudsen. 

I will not ask to encumber your space with questions 
which only concern individuals and companies, for whom 
they will be decided by the law courts; but, on the 
practical side, it is desirable, as directly affecting the 
public interest, that any possible light should be thrown 
on the company’s prospects of supplying on a business 
scale a material to be as @ source of power for the 
propulsion of automobiles. 

_ According to your account of the efficiency of the plant, 
it is of 250 horse-power, and capable of producing 
700 gallons of liquid airperday. If its steam consumption 
can be kept down to 15 lb. per horse-power hour, and if 
it works for 10 hours a day, it uses 250 x 15 x 10 = 
37,500 lb. of steam daily in producing 700 gallons of 
liquid air. 

Steam at atmospheric pressure has expanded to 17 
times the volume of the water from which it was made, 
whereas liquid air, in vaporising to atmospheric air, 
expands only about 800 times. The densities of the 
liquids are approximately equal. Roughly, therefore, it 
may be said that liquid air, in vaporising to atmospheric 
air, can develop only half as much power as the same 
weight of water vaporised into steam. Thus the daily 
output of 700 gallons—i.e.. 7000 lb.—of liquid air is the 
power equivalent of 3500 lb. of steam, and for its produc- 
tion 37,500 lb. of steam are expended. So that, as a 
power-producer, the plant succeeds in converting 10.7 
units of steam-power into 1 unit of liquid-air power. 

As the usual factory expenses and profits must be 
allowed for, the purchaser of liquid air will have to pay 
much more than 10.7 times the cost of the same power 
from steam. 

. Accordingly, 5s. is the price asked fora gallon of liquid 
= and a little consideration will show that this price 
ully meets the requirement. The gallon of liquid air 
weighs 101b., and is equivalent in power to 5 1b. of steam, 
that the price is 1s. for the power equivalent of 1 Ib. 
- steam. A pound of steam can be raised by one-tenth 
0 a pound of coal, costing, say, the hundredth part of a 
Pp nny. The drivers of automobiles, then, are invited to 
ny, liguid air at a price which is 1200 times as great as 

. of a quantity of steam of equivalent power. 

‘emembering that liquid air is only half as powerful 


- steam, and that it is impossible to mount the most 
— engines on automobiles, we see that each 
rse- power hour would want at least 30 Ib. of liquid air. 


A 10-horse-power carriage, therefore, would require for a 
10 hours’ s 


pin 3000 Ib. of liquid air to drive the engine. 


But it is impossible to keep this material without a 
quantity constantly boiling away; so that it would be 
necessary to begin the run with a supply about half as 
great again as is theoretically required—say 4500 lb.— 
2 tons of the motive liquid, at a cost of 112/.! The tank 
to store this must have a capacity of 72 cubic feet ; and 
as a thick insulation of at least 6 in. would be required 
to check the boiling off as much as possible, the external 
dimensions of the tank to be mounted on the automobile 
would be7 ft. by 5 ft. by4ft. Perhaps, however, the design 
provides for putting it on a tender coupled on behind. 

It is remarkable what optimism has characterised the 
proceedings of liquid-air companies in the past, and 
enabled them to build and maintain the highest hopes on 
an unbroken succession of disappointments and mistakes. 

In the early days of popular excitement over liquid 
air, I was approached by a number of company-promot- 
ing syndicates who wished to use my name in the flota- 
tion of liquid-air companies, hinting, in reply to my 
objection that the material was far too costly for practical 
use as a source of power, that the essentially important 
fact was that the public were then in the humour to bite, 
and that promoters could get rid of their holdings before 
the crash came. 

In America a number of companies were at that time 
formed, the Tripler Liquid-Air Company, the General 
Liquid-Air Company, and others; among them the 
Liquid-Air Power and Automobile Company, Limited, 
of Boston. I have a copy of the latter company’s pros- 
pectus, which stated, six years ago, that liquid air, as 
applied by its inventors, ‘* would eclipse steam, electri- 
city, and all other motive powers.” ‘‘ Railroads and 
street railways will certainly adopt liquid-air a3 used by 
our methods.” ‘The first of the automobile wagons will 
be completed and ready for delivery about July 1, 1900.” 
“‘The cost of manufacture is trifling.” ‘‘ The surgeon’s 
knife will be largely supplanted by liquid-air.” ‘‘ This 
enormous power will in a few years, if not months (of 
July, 1900), supersede in many ways steam, electricity, 
comp air, gasoline, and all other powers now in 
use.” ‘Holding the patents on these inventions, we 
hold the key to millions in profits,” and so on for sixteen 


es, ‘ 
Pe hose who think of taking an interest in liquid-air 
power and automobile companies will like to study the 
description of an automobile vaunted in the above pro- 
spectus, by way of seeing what kind of engineering has 
been put into the invention of liquid-air automobiles. 

The automobile in question is described in the pro- 
spectus as being driven by liquid air, which is vaporised, 
not, as it should be, by the heat of the surrounding atmo- 
sphere, but by electricity-heat generated by a dynamo 
driven from a pulley on the main axle of the carriage ! 
This is as if the heat to boil the water in a locomotive 
were obtained from electricity generated by a dynamo 
driven from a pulley on the main axle of the engine. It 
is an unmitigated case of perpetual motion. The illus- 
tration, as well as the description, show that the whole 
expansive force of the air is obtained from the electricity- 
heat ; though, even if it were intended to be used only 
for a reheating effect, it would still be absurd to get any 
part of the energy to move the carriage out of the energy 
with which the carriage moves. 

The system would, of course, if it worked at all, work 
as well with liquid ammonia, carbonic acid, or water, as 
with liquid air. 

Circulars issued with copies of the above prospectus 
contain some more stimulating matter. ‘‘ Asa power it 
is one hundred times more powerful than steam.” Why 
then did the accompanying prospectus say that ‘‘1 cubic 
foot of liquid air will develop 54 horse-power?”’ A cubic 
foot of liquid air weighs about 60 Ib., and 60 lb. of steam 
can be made, in the very best engines, to develop about 
] horse-power for one hour. Asa fact, liquid air, instead 
of being, as in the circular, 100 times, is really only half 
as powerful as steam. * 

“The company proposes to manufacture, sell, and de- 
liver liquid air for refrigerating purposes at a very 
nominal cost, much below that now expended for ice, yet 
admitting of a large profit to the company.” This will 
not be possible for any company which has to sell liquid 
air at 53. per gallon of 10 1b. ; 5s. will pay on a commercial 
scale for 5 cwt. of ice, with a refrigerating power more 
than 50 times that of the gallon of liquid air. 

Such having been the methods of the liquid-air com- 
panies of the past, we shall expect any which are to live 
and thrive in this country to deal in much smaller pro- 
mises and much larger achievements. 

Yours, &c., 
Witutam Hampson. 


To THe Eprror oF ENGINEERING. 

Srr,—Your issue of the 31st ult., containing a re ly 
by Mr. Knudsen to my letter in your issue of the rt 
ult., has been forwarded to me here. 

Although I have not certain useful references at hand, 
I shall be obliged if you will allow me space to answer 
some of Mr. Knudsen’s observations. 

Mr. Knudsen appears to congratulate himself on the 
fact that because the Oxygen Company, with which I 
am associated, has instituted legal pri ings against 
the Liquid-Air Power and Automobile Log ge we 
have ‘‘at last” begun to attach importance to what he 
describes as ‘‘ his system.” , ; 

Mr. Knudsen’s gratification in this respect is, however, 
illusionary. : 

Our opinion with regard to Mr. Knudsen and his 
process has undergone no change. We are taking this 
action because, under the above somewhat imposing 
heading, reponsible journals such as yours and the Times 


T have read these descriptions, and have examined the 
company’s numerous patents, in addition to the wealth of 
literature which they have issued in the course of the last 
five years, and I will only say that if, as Mr. Knudsen 
somewhat cryptically predicts, the outcome of our legal 
action ‘‘ will be as much in our (his company’s) favour as 
is our (his company’s) — success over other sys- 
tems,” such a result will be regarded by my company as 
entirely satisfactory. 

I think I may plead guilty to thoroughly understanding 
Mr. Knudsen’s system, but I do not propose to seriously 
discuss it, because this quation may now be regarded as 
sub judice. Neither will I waste your space by seriously 
discussing the possibility of liquid air as a motive power 
for automobiles or other es pen 

One is, however, entitled to conclude that Mr. Knud- 
sen himself still believes in this appa ad from the fact 
that the name of his company still remains unaltered. 

Mr. Knudsen’s claims have not usually been charac- 
terised by bashfulness, but as the figures given in your 
article are more moderate than those put forward in the 
earlier days of his company, I will accept them for the 
sake of argument, and ask Mr. Knudsen to explain the 
economic advantage of using as a motive power a most 
troublesome and unstable fluid, which must itself be 
first produced by the expenditure of an infinitely greater 


amount of power than that fluid possesses. 
ait adiabatic advantage of a turbine which uses air at 


~ square inch only, after it has expanded by other 
means from the pressure of 2500 1b per square inch, is 
hardly likely to even compensate for losses in other direc- 
tions, and this very high initial pressure at which Mr. 
Knudsen appears compelled to work indicates as much. 

However, although Mr. Knudsen appears to battle 
harder with Nature than any other liquid-air experimen- 
talist I have come across in order to produce that fluid, I 
gather from both his letters to you that for the separa- 
tion of its constituents he means to let ‘‘ Nature take its 
own course.” 

In his first letter Mr. Knudsen states that ‘in his 
process he can manufacture liquid oxygen or liquid 
nitrogen at practically the same price.” e criticism of 
this statement, contained in my letter in your issue of the 
17th ult., would, I think, be described as very merciful 
by most people conversant with the physical properties 
of liquid air. To tell the truth, this statement is so 
ambiguous that I was in some doubt as to what Mr. 
Knudsen really meant. Now, however, heis kind enough 
to inform us ‘‘that nitrogen gas is more volatile than 
oxygen, and boils off first,” and the context of his letter 
clearly indicates that he relies on this elementary fact 
alone for the separation of those gases. 

Yours truly, — 


Cromarty, N.B. K. S. Murray, 








NATURAL GAS AT BALAKHANY. 
To THE Eprror OF ENGINEERING. 

Srr,—In an article on the Baku Oil Fields in 1904, 

which I sent you last year, and which you published in 
your issue of October 20, 1905, I called attention to the 
only great reduction of expense that could be introduced 
into the working of the Baku Oil-Fields. The company 
which has most actively en itself in the utilisation 
of gas from the extensive natural-gas fields surrounding 
the Balakhany-Saboontchy Oil-Field is the Baku Naphtha 
Company. This pioneer company has for several years 
been exploring the Serannny See, in the neighbour- 
hood of the famous Fire Worshipper’s Temple, and 
against the walls of this building a high] | pee gas 
well was struck as far back as 1902, which I estimated to 
be yielding at the rate of at least 300,000 cubic feet a day, 
from a depth of only 200 ft. or 300 ft. Other wells have 
been drilled in the Surakhany district with encouraging 
results. One borehole, made by Messrs. Nobel Brothers, 
yielded from 40 tons to 50 tons daily of light straw- 
coloured crude oil, with the gas, which issued at a rate of 
fully 500,000 cubic feet a r- 
e 1905-6 accounts of the Baku Naphtha Company 
show that the estimated fuel consumption on their 
em was in round numbers 78,000 tons, of which no 
ess than 48,000 tons were replaced by natural gas. 
EB sage J cubic feet of the natural gas are equal to about 
1 Ib. of oil, or 44,800 cubic feet of gas equal one ton ; con- 
sequently some 2,150,400,000 cubic feet of gas were used 
during the last financial year, or, approximately, 6,000,000 
cubic feet daily. The Baku Naphtha Company estimated 
the net profit obtained by the use of the above-named 
quantity of gas at roughly 38,0002. 

During the last few months the average price of crude 
oil has been about 2/. a ton, and as the cost of procuring 
and delivering the gas to the oil-fields should not exceed 
2d. per 1000 cubic feet, each ton of oil replaced by 
natural gas represents a profit, at the present time, of 
1/. 12s. 6d. If the above-named company were to substi- 
tute for natural gas the whole crude.oil fuel they use, the 
monthly saving under existing market conditions would 
represent about 10,5007. 

nder normal circumstances, the annual fuel con- 
sumption on the Baku Oil-Fields is, in round figures, 
1,000,000 tons, and were this quantity replaced by natural 
gas at 2d. per 1000 cubic feet, the saving to the Baku 
producers would be approximately 625,000/. annually, if 
the average price of crude oil is taken at 1/. per ton. 

The above statements speak for themselves, and it is 
likely that land in the hitherto-disregarded Surakhany 
district will be in + demand in the near future ; in- 
deed, already the value of land at Surakhany has increased 
considerably. 

Yours faithfully, 
A. Brersy THompPson. 





(Engineering Supplement of, I think, the 8th ult.) have 
published serious articles describing a liquid-air plant 





recently erected by Mr. Kuudsen’s company. 


Leadenhall Buildings, 1, Leadenhall-street, 
London, E.C., August 31, 1906, 
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RAILWAY MOTOR-CARRIAGE (760-MILLIMETRE GAUGE) ; 
CONSTRUCTED BY MR. 


























We illustrate in Figs. 1 to 5, on the present and 
Opposite pages, a 760-millimetre(29Z-in.) gauge railway 
steam motor-carriage, built by F. X. Komarek, of 
Vienna, while Figs. 6 to 8, on pages 320 and 322, show 
a 1.435-metre (4-ft. 84-in.) gauge motor-carriage by 
the same maker. These motor-carriages represent 
types in use on various Austrian railway lines, and one 
of each type is shown in the Austrian rolling-stock 
section at the Milan Exhibition. 

_ The Komarek motor-carriage has an underframe 
fitted with the engine and carrying the boiler and car- 
riage body. The boiler is vertical and of the water-tube 
type ; itis fitted with a superheater, and is designed for 
burning various classes of fuel, or coal and liquid fuel. 
_ The engine of the larger motor-carriage(Figs. 6 to 8) 
1S a two-cylinder compound, and, like the simple 
engine of the smaller vehicle, is of the ordinary loco- 
motive type. The fittings and equipment include two 
re starting injectors, a water-tank, a coal-bunker, and 
the usual brake gear. The boiler water-tubes are 
curved, and are mounted in sets, each one of which opens 
intoa feed-watercollectorand intoasteam collector; from 
the latter the steam flows to the superheating tubes. 

., the carriage body is provided with the usual] ven- 
tilating devices; heating is by exhaust steam, and 
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lighting is by oil lamps. The compartment in the 
rear of the boiler is set apart for the passengers’ lug- 
age, the remaining accommodation being divided 
y @ partition into a small compartment for non- 
smokers, and a larger one for smokers. 
The principal dimensions of the narrow-gauge steam 
motor-carriage (Figs. 1 to 5) are the following :— 


Total length outside buffers... 15.425 m. (50 ft. 7 in.) 
Wheel-base of rear bogie ... 1.6 m. (5 ft. 3 in.) 
“ driving- wheels 2m. (6 ft. 6} in.) 
Distance from front driving- 
wheels to leading wheels ... 1.45 m. (4 ft. 9 in.) 
Total height of carriage above 
rail-level ‘ eo, ... 3.585 m. (11 ft. 9 in.) 
Outside width ... . 2.500 m. (8 ft. 24 in.) 
ting accommodation ios 41 gers 
Diameter of engine cylinders 240 mm. (9.45 in.) 
Stroke... ll we .. 850 mm. (13.78 ~~ 
Heating surface of boiler _ ... 32.608q. m. (351 sq. ft.) 
Boiler pressure... sil ... 13atm. (1851b., p. sq. in.) 
The larger motor-carriage shown in Figs. 6 to 8 
is carried on three axles. The cylinders are in the 
centre and are 260 millimetres (10.24 in.) and 380 milli- 
metres (14.96 in.) in diameter respectively, and have a 
450-millimetre (17.72 in.) stroke. The driving-wheele 
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and trailing-wheels are 1 metre (39.37 in.), and the 
front wheels underneath the boiler 814 millimetres 
(32 in.) in diameter. The boiler has a total heating sur- 
face of 38.20 square metres (411 square feet) of which 
31.70 square metres (341 square feet) form the wetted 
heating surface, and 6.50 square metres (70 square feet) 
the superheating surface. The grate has an area of 
0.90 square metre (9.69 square feet); the boiler is 
built for a pressure of 13 atmospheres (185 1b. per 
square inch). Thé water-tank has a capacity of 1800 
litres (400 gallons), and the coal-bunker carries 10 cwt. 
The car affords seating accommodation for forty pas- 
sengers. Trial runs with a motor-carriage similar to 
the one we illustrate, carried out under the supervi- 
sion of the traffic manager of the Nieder-Oesterr- 
Landesbahnen on a track 20 miles in length, with 
maximum gradients of 1 in 41.5, and in which the 
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smallest curve has a radius of 150 metres (492 ft.), 
gave the following results:—The motor carriage 
weighed in working order 26.9 tons, and hauled three 
trailers, the total weight of which was 25.7 tons, the 
load carried amounting to 5.3 tons, giving a total of 
57.9 tons for the up journey. For the down journey 
the load carried was only 1.1 ton, giving a total of 53.7 
tons; in this latter instance the run was effected 
against a head wind of 10 metres (33 ft.) per second :— 
UpTrain. Down Train. 
62 65 


Effective running time, min. 


Including stoppages <a 89 92 
Average effective power ex- 

pen sé H.-P. 71 53 
Total water consumption, 

2325 litres (516 gals.) ... 1310 litres 1015 litres 

(291 gals) (225 gals.) 

Total coal consumption 310 kg. (6 cwt.) 
Water consumption per indi- 

cated horse-power oll ee 11.84 litres (26 Ib.) 
Coal consumption per indi- 


1.6 kg. (3.5 Ib.) 


4.35 kg. per km. 
(15.4 Ib. per mile) 


cated horse-power hour 
Coal consumption, exzlusive 
of braking 3 ave 


Coal consumption per grate 
area per hour... ox a 114 kg. per sq. m. 

(23 lb. per square foot) 

r unit of coal, water at 


Average evaporation 
‘ahr.), 7.5 water. (About 


20 deg. Cent. (68 deg. 
8.75, from and at 212 deg.) 
Evaporation per Hour. 





Up. Down. 
Wetted Wetted 
Total. ‘Surtace. T°t®l surtace. 
Per square metre of heating 
surface. . os vs g 34.4 41.32 26.30 32 
Per square foot of heating | 
surface. . 8 - Ib. , | oe 5.4 €.5 


Access is had to the luggage compartment from the 
outside by two sliding com and from the smaller 
inside compartment by a swing door. The passengers’ 
entrance or exit is through two side doors on the 


guard’s platform at the rear of the motor-carriage. 
An end door is also provided for communication with 
the trailers. The guard has within easy reach a 
lever for operating the steam-whistle, a hand-wheel 
for working the emergency brake, and a handle, com- 
bined with a system of levers, for indicating to the 
driver the various speeds at which he may travel. By 
operating this handle a pointer on the driver’s plat- 
form shows the speed indicated by the guard, the 
driver alters the position of his distributing-lever in 
consequence, thus altering the cut-off. 





BeNGUELLA Rattway Locomotive.—With reference to 
the article we recently published on the four-cylinder 
compound rack-adhesion locomotive for the Benguella 
Railway (see page 201 ante), the Schweizerische Loko- 
motiv- und Maschinenfabrik, Winterthur, state the fol- 
lowing :—A locomotive of this—the ‘‘ Winterthur”—type, 
being a combined engine with four outside cylinders, of 
which the lower pair act as high-pressure cylinders on the 
oe gear, and the upper pair, low-pressure cylinders, 
drive the rack gear, was designed for the first time at 
their works, in April, 1901, for a 600-millimetre (23.62 in.) 
gauge railway. Owing to the narrowness of the gauge, 
the rack-cylinders could not be placed between the frames, 
as in the oase of the ‘‘ Klose” adhesion and rack locomo- 
tives. Inthe ype | year the Swiss Works put forward 
a similar design for a 1-metre (39.37 in.) pauge rack rail- 
way in Java. Owing toa concurrence of circumstances, 
they were not able at the time to carry the matter further, 
and they gave the Maschinenfabrik, Esslingen, licence to 
build locomotives on the ‘‘ Winterthur” type. The 
situation was the same in regard to the Benguella loco- 
‘motives in question. The Swiss Works have built a 
number of these locomotives for the mountain tracks of 
Switzerland. 


Contracts.—A large bridge is to be built at Crewe of 
ferro-concrete on the Hennebique system, and similar 
structures have also been contracted for at Birmingham, 
Barton, and Derby. The North-Eastern and Great 
Western Railways are adopting the same system for 
warehouses and engine-sheds, whilst Sir G. W. Arm- 
strong, Whitworth, and Co., of Elswick, are having made 
for them out of the same material a large berth for war 
vessels.—The Middlesex County Council have recently 
purchased from 8. F. Edge, Limited, a Napier touring car 
for the use of their surveyor. The Right Hon. A. J. 
Balfour, who has already had four Napier cars from this 
firm, has just pl an order with them for one 40- 
horee-power and one 60-horse-power Napier car, both of 
them being of the six-cylinder pe Sees contracts 
recently executed by the Pheenix Dynamo Manufacturing 
Company, Thornbury Works, Bradford, was one for the 
Johannesburg Municipality for four motors for driving 
blowers in connection with gas plant. They were re- 
quired to give an output of 54 brake horse-power at any 
speed between 175 and 700 revolutions per minute when 
running on a 460-volt circuit. Variation in speed was 
obtained by means of field regulation. Other contracts 
executed include a 600-kilowatt set for the Gloucester Cor- 
poration, and three 165-kilowatt slow-speed sets for direct 
coupling to gas-engines, for the Great Western Railway 
at Swindon. This firm have now contracts in hand for 
a plant of 2100 horse-power for Birmingham ; and, alto- 
gether, have machines for some 5000 horse-power on hand. 





INSTRUMENT FOR Drawrnc Curves.—A very simple 
and inexpensive little instrument for drawing curves has 
recently been invented by Mr. P. G. Rouse, 11, Derby- 
terrace, Sandyford, Glasgow. It consists of a thin strip 
of celluloid, which can be bent as desired. In the instru- 
ment we have before us, this strip is about 4 in. wide by 
yy in. thick, and about 2 ft. long. It is laid on the draw- 
ing-paper, and is bent by the fingers to the curve re- 
quired, and is held there by means of a series of brass 
wires about 5 in. long by ; in. thick, which are turned 
over at each end at right angles, one end in one direction 
and the other end in the opposite direction. One of the 
ends (which is turned over about } in.) is utilised to hold 
the celluloid strip in position, the end of each wire sup- 
porting each side of the strip alternately. The other ends 
of the wires are hooked into small pieces of hardwood, so 
as to swivel at the joint, and each of these pieces of wood 
has two pin-points in its under side, one of them placed 
at a distance of about }in. from the hole where the 
brass wire passes through, and the other one about § in. 
from the first one, both of them and the hole in which the 
wire works being in one straight line. The pin nearest 
to the wire projects from the wood about ,; in., or about 
twice the distance that the pin farthest from the wire 
eessoots. The object of this will be explained presently. 

hen the instrument is used, a piece of thin soft wood 
about the same length as the strip, and a few inches 
wide, may be placed on the drawing merely for the pur- 
pose of avoiding marks being made in the drawing by 
the pins on the little pieces of hardwood before alluded 
to. The strip of celluloid having been bent as nearly as 
possible to the curve uired, it is held there by the 
wires, the rear ends of which are fixed in position by the 
pieces of hardwood, which are stuck in the soft wood board 
or the drawing-board by means of the pins on their 
under sides. When the curve has been roughly adjusted, 
very delicate adjustments can made at any point 
by withdrawing the little wood block at that point suffi- 
goer for the shorter of the two pins to clear the board. 
The block may then be turned either way on the longer 
pin as a centre, the wire at the end of the small arm of 
the lever making very small movements, and altering the 
curve of the celluloid strip accordingly. The instrument 








should prove useful to amateur boat and yacht builders. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market opened with renewed strength, and 
Cleveland warrants advanced in price. The business 
amounted to about 12,000 tons at 533. 9d., 53s. 10d., 
53s. 9}d., and 54s. cash, and 54s. and 54s. 4d. one month, 
and the closing quotations were 51s. cash and 54s, 4d, 
one month sellers. Hematite was quoted at 66s, 6d, 
buyers and 67s. sellers one month. In the afternoon the 
tone was steady, and a small turnover of 3000 tons of 
Cleveland warrants was done at 533. 104d. and 53s. 114d. 
cash, and 54s. 14d. fifteen days. The closing quotations 
were 54s. cash and 54s. 34d. one month sellers. On 
Friday morning the tone of the market was strong 
and Cleveland warrants advanced a little, 6000 tons 
changing hands at 54s. O4d., 54s. 14d., 54s. 1d., and 
54s. 14d. cash, 543, 5d., 54s. 44d., amd 54s. 5d. one 
month, with buyers over at 54s. 14d. cash and 54s. 5d. one 
month, and closing sellers at 54s. 2d. cash and 54s. 6d. 
one month. Hematite was firm at 663s. 9d. cash and 
67s. 14d. one month, the dealing amounting to 150 tons, 
The closing quotations were 663. 104d. cash, and 67s. 14d. 
one month. At the afternoon session Cleveland warrants 
opened at 54s. 3d., and then advanced to 54s. 74d. cash, 
while forward warrants opened firm at 54s. 10d. one month, 
and after easing 4d., closed with buyers over at 54s. 10d. 
one month. The turnover was about 12,000 tons, and 
closing sellers quoted 54s. 7d. cash and 54s. 104d. one 
month. Hematite, 500 tons, was done at 67s. 1d. 
thirteen vo and closed with sellers at 67s. ~~ cash. 
On Monday the market opened firm and a good business 
of 17,000 tons of Cleveland warrants was done, but to- 
wards the close the quotations were easier. The trans- 
actions were at 54s. 7d., 54s. 74d., and 54s. 64d. cash, 
54s. 8d. four days, 54s. 10d., 55s., and 54s. 104d. one 
month, and closing sellers quoted 54s. 7d. cash and 
54s. 104d. one month. One lot of hematite was dealt in 
at 66s. 104d. cash. In the afternoon Cleveland warrants 
were easier, and close on 7000 tons changed hands at 
54s. 44d. cash, 54s. 5d. and 54s. 44d. four days, 54s. 9d. 
and 54s. 6d. twenty-one days, 54s. 9d. one month, and 
55s. 3d. three months. Hematite was also easier, and 
500 tons were done at 67s. one month, with closing 
sellers at 67s. 1d. one month. On Tuesday morning 
the tone was fairly steady, and 5000 tons of Cleve- 
land warrants were dealt in at 54s. 44d. cash, 
54s. 7d. sixteen days, 54s. 6d. fourteen and thirteen 
days, and 54s. 8d. one month. At the close there 
were €ellers of Cleveland at 54s. 5d. cash and 54s. 84d. 
one month, and of hematite at 67s. 14d. one month. In 
the afternoon a much stronger tone prevailed, and 
Cleveland warrants improved in value. The dealings 
were nearly 10,000 tons, at 54s. 54d., 54s. 7d., 54s. 64d., 
and 54s. 7d. cash, 543, 9d. and 54s. 10d. one month, and 
the close was firm at 54s. 7d. cash and 54s. 104d. one 
month. Hematite—1000 tons—changed hands at 67s. 
one month. When the market opened to-day (Wednes- 
day), the tone was rather easier, and 6000 tons of Cleve- 
land warrants were done at 54s. 64d. and 54s. 54d. cash, 
54s. 7d. and 54s. 84d. fifteen days, and 54s. 104d. and 
54s. 9d. one month. Closing sellers quoted 54s. 54d. cash 
and 54s. 84d. one month. One lot of 500 tons uf hematite 
changed hands at 66s. 6d. cash. At the afternoon session 
the market was weak, and 8000 tons of Cleveland warrants 
wero dealt in at 54s. -_ cash, 54s. 34d. and 54s. 4d. five 
days, 54s. 64d. to 54s. 8d. one month. Towards the close 
prices hardened, and there were buyers at 54s. 4d. cash 
and 54s. 74d. one month, and sellers at 54s. 44d. czsh 
and 54s. 84d. one month. Hematite was unchanged, 
and 500 tons were done at 66s. (id. cash. The follow- 
ing are the market quotations for makers’ (No. 1) 
iron:—Clyde, 66s. 6d.; Calder and Gartsherrie, 67s. ; 
Summerlee, 703.; Langloan, 68s.; and Coltness, 75s. (ull 
shipped at Glasgow); Glengarnock (shipped at Ardros- 
san), 67s. 6d. ; Shotts (shipped at Leith), 66s. 6d. ; and 
Carron (shipped at Grangemouth), 68s. 


Sulphate of Ammonia.— The sulphate of ammonia 
market is this week rather quiet, but the price remains 
steady at 12/. per ton for prompt business, Glasgow or 
Leith. The amount shipped last week from Leith 
Harbour was 860 tons. 


Scotch Steel Trade.—The conditions prevailing in the 
Scotch steel trade have exhibited little or no sign of 
change within the past few weeks. Business continues 
to be fairly active in the different works, but specifica- 
tions for shipbuilding material are still scarce. The 
export trade is good, and, according to reports, is likely 
to move in a satisfactory way for some time, as the 
German steelmakers are said to be so busy with the 
home demand that many foreign orders are coming into 
this market. No alteration has lately been made in 
prices. 


Scotch prigteliding.—Daving the past month the various 
shipbuilding yards in Scotland have been mf busy, and 
the number of new vessels launched is well up to the 
average, being forty-one, with a total tonnage of fully 
58,200. Of these figures, the Clyde yards claim twenty- 
eight vessels, of 49,500 tons; the Forth yards, six vessels, 
of 5240 tons; the Tay, one vessel, of 2500 tons; while 
six vessels, of 980 tons, were launched from the Dee and 
Moray Firth yards. The statistics for this year—279 
vessels, of 449,772 tons—show that1906 is still keeping well 
to the front of all previous —_ being at the present 
time over 84,000 tons better than the last highest total for 
the same period. During the month the number of new 
contracts placed with Clyde shipbuilders was very few, 
but it is gratifying to know that in the majority of the 
yards there is plenty of work on hand to tide over the 
ensuing winter. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Limited Companies.—The report of the directors 
of the Staveley Coal and Iron Company states that 
after paying interest on debentures and dividend on 
preference shares, the profit amounted to 121,410/., and 
24.1771. was brought forward. They recommend a 
dividend equal to 15 per cent. Work has been com- 
menced at the new blast-furnaces and by-product oven 
plants, and steps were being taken to raise the necessary 
capital. Sinking operations at the Brodsworth Main 
Colliery have been commenced.—The directors of Messrs. 
Kayser, Ellison, and Co., steel and file manufacturers, 
state that their profit last year, together with the amount 
brought forward, amounts to 35,671/. They propose to 

lace 5 
to write 5000/. off goodwill ; pay a dividend equal to 124 per 
cent. for the year, and carry forward 6546/.—The direc- 
tors of Messrs. Easterbrook, Allcard, and Co. report a 
profit, together with the sum brought forward, of 10551., 
and they recommend a dividend at the rate of 24 per cent. 


Iron and Steel Trades.—Business in the iron market is 
fairly buoyant, and prices have an upward tendency. 
Makers are well booked ahead, and show no anxiety to 
further commit themselves, as they may do better. Large 
consumera, however, have Powtbnes their requirements for 
some time to come. Firms en upon finished iron 
work are still fully employed. e output of crucible 
steel at the present time is very heavy, to meet the 
demand alike from the home and foreign markets. In 
some departments of the large works there is not the 
pressure of orders there was. Comparatively little is 
being done for the Government in gun-forgings and 
shafting for battleships and cruisers, but there is a fair 
business in heavy goods for the mercantile marine. 
The Home Government are not piscing any orders 
at present for projectiles; but the Italian Government 
have concluded a contract with Messrs. Thomas Firth 
and Sons for armour-piercing projectiles to the value of 
about 100,0002. It is, however, a condition of the con- 
tract that about two-thirds of the work must be done in 
Italy. Expert workmen will have to be sent out. Asa 
rule the railway branches are all fully employed, and the 
mills and forges have as much as they cando. There is 
also a large business being done in all kinds of crucible 
castings. 

South Yorkshire Coal T’rade.—The house-coal trade is 
being seriously affected by the hot weather, and it is 
scarcely likely that any general advance in prices’ will 
take place at present. There are no indications of de- 
cline in the demand for steam coal, either for home con- 
sumption or for export. Common coal is selling freely, 
and quotations are maintained. 








Fire- Test OF A COIGNET REINFORCED - CONCRETE 
FLoor.—On page 62 of our present volume we referred to 
a test which had been carried out by the British Fire- 
Prevention Committee on a reinforced-concrete floor con- 
structed on the Coignet system, and although these tests 

roved satisfactory, they were only preliminary, and have 
n beaten at a su uent trial of a floor of similar con- 
struction, erected by Mr. G. C. Workman, 43, Chancery- 
lane, W.C., who is general agent in the United Kingdom 
for M. Edmond Coignet, of Paris. This second trial is 
ng by the Committee in one of their Red Books, 
Yo. 112, and was so successful that the floor gained 
the highest standard of classification, the result of the 
final test being recorded, and not that of the first one. 
The area of the floor under investigation was 670 ft. 
super., and it was divided into four equal bays, which 
were supported by five reinforced - concrete ms, 
which had a span of 15 ft. The bays measured 15 ft. 
by 5 ft. 9 in. from centre to centre of the beams, and the 
floor was 6 in. thick, the depth of the beams below the 
floor being 12}in. The centering was struck at the end 
of fourteen days, and the total time allowed for drying 
was thirty-nine days, this being in the spring. In the 
construction of each of the reinforced concrete beams two 
steel rods, each 23 ft. 7 in, long and 18 in. in diameter, 
were placed transversely at 4-in. centres across the 
testing-hut and overhung the walls. Two other rods, 
each 23 ft. 7 in. long, and 1§ in. in diameter, were then 
placed at 13 in. centres immediately above the first 
mentioned ones, and each of the lower rods was con- 
nected to the one above it by steel slings } in. in diameter. 
There were sixty-seven of these slings toeach pair of rods 
at diminishing distances from the centre to the ends. 
The outer beams had only one set of rods and slings. 
The transverse beams were connected together longi- 
tudinally by in. diameter steel rods placed 4 in. apart, 
which were connected to the upper rods of the beams 
either by loop or tie, and the rods were cambered so as to 
bring them within about 1} in. of the wood centering. 
At right angles to the §-in. rods, others } in. in diameter 
were laid at a distance of 4 in. centre to centre, and were 
connected at the crossing-points by wire. The concrete 
used was composed of 24 parts of blast-furnace slag small 
mouse to pass through a ,,-in. mesh sieve, and 1 part 
ortland cement. The top of the floor was rendered with 
cement and fine clay. The floor was loaded with 280 Ib. 
per square foot, and the duration of the test was 180 
minutes. At the expiration of 30 minutes from the time 
the gas was turned on the floor began to deflect, and con- 
tinued to doso till the end of the test, when the deflection 
amounted to 4.3in. On the application of water at the 
conclusion of the test the concrete on the soffit of the 
om was knocked off to some extent, and exposed the 
oe “ boned heb the load = — the 

rs verse and diagonal cracks, an a 
erianent set of 1?in. Neither 
eee *. he ¥- fire, smoke, nor water, 


50002. to the reserve fund, making that item 62,500/., | 53s, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change, the market was 
most cheerful in tone, and a g few transactions were 
reported. All kinds of pig iron tended upwards, and 
the outlook was regarded as very encouraging. Advices 
from other iron centres were such as assisted to stimulate 
this market, and altogether the situation was very satis- 
factory. No.3 ~ Cleveland pig sold at 54s. 9d. for 
early f.o.b. delivery, and that price was generally 
named both by makers and merchants, though odd 
parcels were said to have been obtained from the latter 
at a little lees. No, 1 was 56s. 3d.; No. 4 foundry, 
; 9d.; and No. 4 forge, 52s. 9d. Mottled and white 
iron were not quoted. East Coast hematite pig was 
in good demand, and was further advanced by 6d. per 
ton in price, makers declaring that this was necessary, 
owing to increased cost of production; and as there are 
no stocks, buyers had to Pay the higher prices. Mixed 
numbers me 67s, for early delivery, whilst No. 1 was 
up to 67s. 6d., and No. 4 forge to 63s. Spanish ore 
became still dearer, the continued difficulties at Bilbao 
being largely accountable for this. Rubio, of 50 per cent. 
quality, was fully 20s. 3d. ex-ship Tees. Middlesbrough 
warrants opened at 54s. 44d., and stiffened by the close 
to 54s. 64d. cash buyers. To-day there was practically 
no change in the market so far as quotations for makers’ 
iron were concerned, the fact that warrants fell away 
again having no effect on producers’ iron, oo close 
“ the market Middlesbrough warrants were 4d. cash 

uyers. 


Manvfactured Iron and Steel.—In most branches of 
the manufactured iron and steel industries there is con- 
siderable activity. Better inquiries are reported, but we 
do not hear of many orders of a decent size being placed. 
Rail-makers are waz well placed, and they regard pro- 
spects as bright. The following are the market quota- 
tions :—Common iron bars, 7/. 5s.; best bars, 7/. 15s. ; 
best best bars, 8/. 5s.; iron ship-plates, 7/. 5s. ; iron 
ship-angles, 77. 53.; iron ship rivets, 7/. 17s. 6d. ; stee’ 
bars, 7/.; steel 4 ore 7l.; steel ship-angles, 6/. 12s. 6d. ; 
steel boiler-plates, 8/.; steel joists, 67. 7s. 6d. ; steel sheets 
(singles), 82.; and steel sheets (doubles), 3/. 5s.—all less 
the customary 24 per cent. discount. Cast-iron railway 
chairs are 3/. 15s.; heavy sections of steel rails, 61. 7s. 6d. ; 
oe railway sleepers, 6/. 17s. 6d.—all net cash at 
works, 


Shipments of Iron and Stecl.—The August shipments 
of iron and steel from the Tees were excellent, ainounting 
to 165,914 tons, and being made up of 127,523 tons of 
pig iron, 14,027 tons of mannfactured iron, and 24,364 
tons of steel. No less than £6,193 tons of the pig iron 
shipped was rent to foreign ports, only 31,330 tons going 
coastwise. Of the manufactured iron cleared, only 5084 
tons went abroad, whilst 8943 tons were delivered to 
coastwise customers. Most of the steel cleared went 
foreign, 20,185 tons being sent to other countries, and 
only 4179 tons coastwise. The largest customer for 

ig iron was Germany, with an import of 26,635 tons, 
RStland being second with 24,240 tons, Holland third 
with 23,318 tons, Italy fourth with 9554 tons, and Japan 
next with 8849 tons. Once more India was the largest 

urchaser of both manufactured iron and steel, taking 

17 tons of the former and 6636 tons of the latter. 
Siam received 4101 tons of steel, and Japan 3542 tons. 


Coul and Coke.—There is a good deal doing in fuel. 
Inquiry for gas-coal is improving as the season advances, 
with the result that quotations are moving upwards, and 
best quality is now in the neighbourhood of 11s. The 
large demand for bunker coal is more than fully met by 
the very plentiful supply, and prices are easier. Un- 
screened Durhams are 9s. 9d. to 10s. f.o.b. Coking coal 
is eagerly bought up at from 10s. 6d. to 11s., according to 
quality. Coke is very strong, and no difficulty is now 
experienced in obtaining 18s. per ton for average blast- 
furnace qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—In consequence of the unsettled state of the 
South Wales labour market, some thousands of miners 
having ceased work, and holders of free steam coal have not 
been anxious to sell forward to any great extent. Quota- 
tions for large steam coal have undergone no material 
change at present, but the undertone has been firm. The 
best large steam coal has made 15s. to 15s. 3d. per ton, 
while secondary qualities have ranged from 13s. 9d. to 
14s, 9d. per ton. House coal has shown no quotable 
change; the best ordinary qualities have made 14s. to 
14s. 6d. per ton, while secon eyo have ran 
from lis. to 13s. per ton. o. 3 Rhondda large has 
brought 15s. per ton. Foundry coke has been quoted at 
18s. 6d. to 19s. 6d. per ton, and furnace ditto at 16s. 6d. 
to17s. 6d. per ton. As regards iron ore, Rubio has made 
19s. to 19s. 3d. per ton, and Almeria — sores, s 
a basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 

Barry.—Negotiations have been proceeding for some 
time with the Barry Railway Company for the acquisition 
of land adjoining Barry Docks, for the erection of ex- 
tensive works for the manufacture of smokeless fuel. 
The promoters are a ome which already has experi- 
mental works in South Wales, and this establishment 
having ved satisfactory, the company has determined 
to establish permanent works on the seaboard of the 


that a lease has been granted of land on the east side of 
Barry No. 1 Dock, between the graving dock and the 








entrance to No. 2 Dock. 





Bristol Channel. The negotiations have so far matured | i 


Great Western Docks.—An improvement has just heen 
completed at the Great Western Docks at Millbay, Ply- 
mouth. On November 7, 1903, an old wooden pier at the 
extremity of the Millbay Pier was carried away — 
incoming steamer. The Great Western Railway Com- 

ny decided to rebuild the jetty, increasing its length 

rom 50 ft. to about 100 ft. is renders it possible for 
larger vessels to lie alongside. Tenders conveying pas- 
sengers to and from ocean liners are brought alongside 
higher up on the pier, and trading vessels will chiefly 
benefit by the increased accommodation. Work on the 
new extension was commenced in July, 1905, and has 
thus occupied just over a year. The total cost was about 
14,0002., and the contractor was Mr. E. R. Lester, of 
Plymouth. The south face and the west end of the ex- 
tension comprise a solid concrete wall on a rubble bank. 
The height of the pier from the rubble bank to the quay 
line is 62 ft., and there is a parapet against the sea of 
5} ft. in addition. 


Dowlais.—The Big Mill has been engaged on orders for 
colliery rails, sleepers, ee, Be. The Goat Mill has 
effected a satisfactory output of heavy steel rails, divided 

tty evenly between home and colonial contracts. 
here has been a good out-turn of steel sleepers of 
the same description. 


Devonport Dockyard.—A new ship-fitting shop at the 
Mutton Cove end of Devonport Dockyard is now com- 
pleted and the fitting of the machinery has commenced. 
Two new machines are being placed in the shop, one 
for flanging plates and the ker for stretching them. 
The former is expected to secure great economy, as this 
mechanical process has hitherto been performed by manual 
labour in the smithy department. 


The Forest of Dean.—A x yf has been registered 
with a capital of 35,000/. for the purpose of developing 
coal areas in Dean Forest. The chairman is Mr. M. A. 
Maclean, of Acklington Hall, Morwick, Northumber- 
land, who is actively engaged in the northern coal trade. 
The company has purchased from the Lightmoor Colliery 
Company property known as the ‘‘ Union and Cannop” 


|| and *‘ Prince Albert,” representing 900 acres of coal, eati- 


mated to yield about 12,000,000 tons of steam coal. The 
seam, it is expected, will be reached within 200 yards. The 
company has secured Mr. J. J. Joynes, a Forest 
mining expert, as its local manager. The plans provide 
for the sinking of a couple of shafts of 14 ft. diameter, 
and the contract for the sinking has been let to Messrs. 
Moorman and Co., Dunkerton, Somerset. It is —_ 
that within two yearsa start will have been made. The 
colliery, it is expected, will employ 600 men, and raise 
1000 tons of coal per day. 








Tenpers Inviren. — The Commercial Intelligence 
Branch of the Board of Trade states that on September 
20 the Colonial Office at the Hague will receive tenders 
for the supply and delivery of the following materials :— 
Metal superstructure for two bridges for ordinary traffic ; 
catch-bolts, hook-bolts, and cogged-wheel bolts; fifty 
buffers and 150 traction hooks; 400 cast-iron chairs. 
Further particulars are obtainable from Mr. M. Nijhoff, 
at the Hague, at a charge of 2s. 6d. in connection with the 
first two contracts, and of 1s. 8d. for the others. —The town 
of Zagazig, one of the most important in the Delta of the 
Nile, is, according to the Board of T'rade Journal, to be 
provided with a good water supply. To this end tenders 
are invited by the Ministry of the Interior, Cairo. These 
must be made out on the official sempes ee, addressed 
to ‘‘S. E. le Sous-Sécrétaire d’Etat, Ministere de |’In- 
terieur, Cairo.”” They should be marked ‘Offre pour les 
Travaux d’Installation d’Eau a Zagazig,” and will be 
received up to October 31. A deposit of 10 per cent. of 
the estimate is required to qualify. 





Tue New Rovte to Ireanp.—The new route for 
ngers, mails, and quote between this country and 
reland by way of Fis a on the north coast of 
Pembrokeshire and Rosslare, in County Wexford, was 
formally opened for traffic on the 30th ult. The con- 
struction of the works necessary to render this route 
possible bave occupied more than seven years, and have 
resulted in making Fishguard Bay one of the finest 
harbours along the Irish mel, As this harbour was 
described in ENGINEERING, on page 178, of vol. Ixxx., it 
is not necessary to enter into particulars here ; it will be 
interesting, however, to call attention to the arrange- 
ments that have been made by the company for the run- 
ning of a day and a night service in both directions each 
day, for the saving of time effected by the new service 
between various parts of England and Ireland may be 
expected to attract many passengers. The entire sea 


route has a distance of 54 miles, instead of 98 miles 
by way of Milford Haven, and in point of time it 
will be still further shortened by the -knot turbine- 


steamers adopted for the service. These steamers were 
described by us on 106 of this volume. They are timed 
to do the passage in from 24 to 3hours. To meet this ser- 
vice it has been necessary to extend and reconstruct the 
accommodation on the Irish side ; but the improvements on 
both sides have been the joint work of the Great Western 
Railway me: the ae Southern and Western of _~— 
way. y the new route a passenger may leave 
Paddington at 8.45 a.m., and arrive in Killarney at 
10.10 in the evening of the same day ; or, if he ers to 
travel at night, be may catch the train at Pad a at 
8.45 p.m., and arrive at Killarney at 10.35 on the follow- 
ing morning. In the other direction the trains leave 
Killarney at 7.33 a.m. and 7 p.m., the journey te Pad- 
om occupying about the same time as in the westerly 
irection, 
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LABOUR PROBLEMS. 

Ar the present time, with a Labour Party strong 
in Parliament, the proceedings at the annual Trades 
Union Congress, held at Liverpool during the 9 
sent week, possess more than usual interest. e 
have now the unprecedented fact of a true Labour 
member in the Cabinet, and there are fifty-two 
representatives of labour in the House of Commons. 
It is not, however, in numbers alone that the Labour 
Party has shown such a great advance in its A 
tion and influence, for some people seem to think 
that there is hardly anything a united Labour 
Party might ask that would not be conceded by 
those who at present wield the power of the House. 
We hear at times a good deal about ‘‘ the tyranny 
of the majority ;” but there is much that might 
be said about the tyranny of minorities. 

At the time of writing the Trades Union Con- 
gress is still sitting, and we do not pro now to 
anticipate the article we generally publish on the 

roceedings ; but we may as a preliminary say a 
ew words on the presidential address, and on one 
other subject that is now before us—the working 
of the compulsory arbitration laws in New Zealand. 

The presidential address of Mr. D. C. Cum- 
mings was eloquent in style, and contained many 
admirable and even amiable precepts, but it suffered 
somewhat when examined closely for guidance 
towards that higher plane of human prosperity to 
which it is the prerogative of the Labour Party to 
conduct the nation. We hear much of the labour 
cause being ‘‘ too great, too sacred, and too impera- 
tive,” of ‘the fight for labour’s just demands,” 
of ‘‘the wheels of progress being clogged ”—this, 
of course, by the wicked other party ; how 
the labour men are ‘‘ strenuous in the fight,” how 
they ‘‘ stand for more righteous dealing,” ‘‘ man’s 
right to work,” ‘‘land reform,” ‘‘the feeding of 
children,” ‘‘ old-age pensions,” and so many other 
nobie things, all to be paid for by that iniquitous 
‘**capital” which is at present chiefly employed in 
clogging the wheels of progress, and which displays 
‘* neither soul nor patriotism whenever its interests 
are concerned.” 

Mr. Cummings considers that ‘‘the great increase 
of the power of large aggregations of capital is a 
menace to the nation’s best interests ;” and he is, 
therefore, alarmed at what many look upon as a 
subject for congratulation—the increase in paid-up 
capital of the companies of the United Kingdom. 
This, we are told, amounts to over 2000 million 
pounds, a sum ‘“‘representing an influence too 
great for the people’s welfare.” How to get over 
this great evil does not appear from the address. 
It seems a pity we cannot tar over this pernicious 
capital—which is chiefly in the shape of plant, 
machinery, buildings, and other manufacturing 
facilities—to our chief rival in trade, and thus 
**kill two birds with one stone.” The address, 
however, holds out hope that the self-interested 
and essive influences of capital may be com- 
ard on trade unionism, united both industrially 
and politically. It isa great programme ; but the 
details are not complete. 

The address carries us to firmer ground in deal- 
ing with ‘‘the growing evil of unemployment.” 
It pointed out that the continuous increase of 
machinery, aided by science and mechanical skill, 
was making all production easier and less costly. 
Year by year the amount of actual working time 
needed to produce a given article was becoming 
less ; but as the hours of labour were unchanged, 
the number of unemployed increased. This would 
be no doubt true if the demand for commodities 
remained constant in its ratio to the population ; 





329| but, as a matter of fact, facility, or cheapness, of 


manufacture results in increased demand. Mr. 
Cummings allows that, to some extent, the worker 


330 | is benefited by easier methods of production ; but, 


he said, ‘‘ increased trade had not given employment 
to all who desired it.” That, however, is not the 
question ; the real problem is to give employment 
to all who are capable of employment. ‘‘ The 
causes of unemployment are many,” the address 
states; ‘‘they are individual as well as collective ; 
but they can be traced to land being held for private 
use or abuse, and science, with all other easy 
methods of production being used to benefit the few 
against the interests of the many.” 


How the fact of land being held for private use 
can account for the large number of unemployed, 
or even a considerable proportion of the number, 
it is difficult to understand. It may be admitted 
that it is economically undesirable that one man 
should monopolise more land than he can use ; but 
it is the town dwellers who supply the ¢ mass 
of the unemployed. The cheapness of imported 
food renders the fact that land should not be used 
for agriculture less an evil than it would be if 
transport were not so cheap ; and landowners say 
that it is more difficult for them to find capable 
farmers than it is for farmers to find farms. The fact 
is that machinery, to the increased use of which Mr. 
Cummings referred, has taken the place of a large 
amount of unskilled labour, and it is the unskilled 
who form the bulk of the unemployed. The action 
of the trade unions has often been to increase the 
number of unskilled labourers. They have prevented 
men from learning trades through limiting the 
number of apprentices, or by other means. Demar- 
cation of work, one of the most cherished tenets of 
the trade-union gospel, is also accountable for a deal 
of unemployment. It is easy for Mr. Cummings to 
say that capital displays neither soul nor patriotism, 
but when the trade unions show more considera- 
tion for their humbler co-workers it will be time 
enough to gird at those who control capital. No 
employer could exceed the arrogance and heartless- 
ness often displayed by workmen when a labourer 
tries to improve his position by attempting some 
higher class of work. 

e problem of the unemployed, ‘which is so 
largely the problem of the unemployable — will 
not, however, be settled by sentiment, but must 
be attacked by means of quite unemotional eco- 
nomic laws. Mr. Cummings telis us that capital 
is a menace ; that it displays neither soul nor 
patriotism ; but we have never been able to see 
that trade-unionism, or collectivism, or socialism, 
or any other ’isms have been greatly distinguished 
for soulful qualities; excepting, of course, as 
matters of principle. It is generally supposed 
that capital has done something in building and 
supporting hospitals and other charitable institu- 
tions ; that it contributed no inconsiderable 
sums towards education, that it has supplied parks 
and recreation grounds, founded libraries, built 
churches, and distributed itself in many other 
like ways; all with the best intentions, and with 
the result that. those less richly endowed than 
their neighbours have profited to no small extent. 
However, it is not to be denied that capital can 
never supply sufficient funds to create remunera- 
tive work for all the unemployed. That is a matter 
that must be arranged on less altruistic grounds ; 
the most practical would be to teach every man 
a trade or handicraft. That would not provide 
against fluctuations in trade demand—the greatest 
evil to which the willing worker is subjected— 
but it would enable all to take advantage of the 
flush-times, or ‘‘*booms,” which alternate with 

riods of depression, and to earn good wages 

uring those times when the call for skilled labour 
exceeds the supply. Mr. Cummings’s demand that 
work should be more equally distributed by shorter 
hours of labour is to the point; but it must be 
remembered that Labour representatives have dis- 
couraged one of the most practical means to this 
end by its opposition to double-shift working. 

Turning to.the second question which we now 

ropose ‘to’ discuss, we find that the motion 

rought forward at the meeting by Mr. Ben 
Tillett respecting compulsory arbitration in trade 
disputes was negatived by a fair majority. This 
is the eighth year that the resolution has been 
brought forward, and doubtless it will appear 
again and in, until, perhaps, importunity may 
succeed, al a motion will be carried. nder 
these circumstances it is worth while to see what 
has been done in this field elsewhere. We cannot 
turn anywhere with greater advantage than to our 
own Colony of New Zealand. There labour laws of 
a very advanced character have been put in force, 
and we certainly owe a great deal to our fellow- 
subjects on the other side of the globe for supply- 
ing us with practical examples of the effect of try- 
ing to make everyone prosperous, just, and happy 
by Act of Parliament. Somewhat over eight years 
ago,* when the great departure in domestic legisla- 
tion had not very long been in force in New Zealand,t 
we commented on the outlook, not altogether hope- 





* See ENGINEERING, vol. lxv., 50. 








+ The original Act came into force on January 1, 1895. 
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fully ; and on other occasions since* we have re- 
turned to the subject. At the present time some 
recent correspondence comes in most appropriately 
to enable more complete conclusions to be drawn, 
and, incidentally, to throw light on the probable 
effect of Mr. Tillett’s stale 3 if they should be 
carried to the end he suggests. 

It may be well, perhaps, to give first the sub- 
stance of the motion put forward at the Congress 
on Tuesday last :— 

For the purpose of making effective the wage-earners’ 
demand for an equitable adjustment of national wealth to 
national necessity, the Congress instructs the Parliamen- 
tary Committee to prepare and present to Parliament a 
Bill ne conciliation and arbitration as recognised 
and practised with 
full power of investigation, together with aut wm | 
enforced, also the forms and precedents establish 
among capitalists through such bodies as the London 
Chamber of Commerce for arbitration. 

The reference is general rather than precise, but 
as the motion was not carried, this is of less con- 
sequence ; there is no doubt that the object was to 
cause a Bill to be framed which would render arbi- 
tration in trade disputes a compulsory measure. 

Let us see how similar procedure has fared in 
New Zealand. The original Act was intended to 
encourage the formation of industrial unions and 
associations, and to facilitate the settlement of 
trade disputes by conciliation and arbitration. 
The whole country was divided into industrial 
districts, each having a ‘‘clerk of awards,” who 
could convene a board of conciliation to deal with 
disputes. Witnesses could be summoned, and any 
member or official of the Board, when duly autho- 
rised, might enter any factory or works to inspect 
operations or interrogate persons. The Board 
would consist of from four to six persons, elected 
by unions of employers and workmen respectively, 
with an additional chairman elected by the Board. 
An industrial union consisted of not less than seven 
persons associated for the purpose of protecting the 
interests of employers and workmen. 

Should this Board fail to come to an agreement, 
the case would be passed on to the Court of Arbi- 
tration of the whole colony. This Court consisted 
of three members, appointed by the Governor, one 
on the recommendation of the workmen, and one 
on the recommendation of the employers, while the 
third had to be a judge of the Supreme Court. 
The Court of Arbitration had most extensive powers, 
taking evidence on oath, summoning witnesses, 
examining books, and inflicting fines and imprison- 
ment, or enforcing awards in a summary way. 

As a matter of fact, the conciliation part of the 
procedure became of the smallest consequence, 
matters being settled by the Court of Arbitration. 
One of the cases that attracted most attention 
turned on the contention of the workmen that pre- 
ference of employment should be given to union 
men. The Arbitration Court decided against the 
employers, and incidentally against the non-union 
men, although the non-unionists were not allowed 
to be represented. For this reason the matter was 
taken before the Chief Justice of the Colony, who 
decided that, according to the statute, the em- 
ployers would be compelled to give preference to 
trade unionists, although it was contrary to ‘‘natural 
justice.” 

We repeat the outline facts of this case,+t because 
they serve to illustrate the manner in which com- 

ulsory arbitration may work to the advantage of 
abour unions ; but in spite of this, as will be seen, 
the workmen’s associations are not favourable to 
the procedure. In a recent communication to the 
Press, Mr. F. H. Templer, the late secretary to the 
Auckland Provincial Employers’ Association, tells us 
that it is the verdict of the trades and labour councils 
of the Colony in conference assembled that the Con- 
ciliation and Arbitration Act, which has improved 
the condition of labour in every direction, is a 
failure. Probably nine persous out of ten in the 
Colony would confirm this verdict, though many 
from reasons opposite to those to which the labour 
councils have arrived. Even the Premier of the 
Colony, the late Mr. Seddon, who was formerly 
Minister of Labour, and to whom the passing of 
the measure was so largely due, said that the Act 
had been ridden to death. At the time the Act 
was passed he was sanguine that the bulk of the 
disputes. would be settled by the Conciliation 
Boards, which, as he said, the workmen looked 


se —_ct vol, lxvii., page 455, and vol. Ixxi., 
f Fuller details are given in our issue of April 5, 1901. 
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upon as their friends ; and that the Court of Arbi- 
tration, with its drastic powers, would seldom be 
called into play. This, however, Mr. Templer now 
tells us, has not been the case ; for almost invari- 
ably the dispute is carried to the Court without 
going before a Conciliation Board at all. Asa 
result, to quote Mr. Templer, the country ‘‘is 
infested with labour disputes, begotten of the Act, 
resulting in a dislocation of business, unrestfulness, 
irritation, and destruction of all sympathy between 
masters and men.” It cannot be said that the 
Act is altogether responsible for this. The i- 
tion arises from the fact that it has been utilised 
in a manner never contemplated by those who 
were responsible for it. That exactly bears out 
what has always been contended in these pages— 
that it is very improbable, if not impossible, that a 
measure can be framed to satisfactorily dispose of 
cases of this nature. 

One can understand that the New Zealand em- 
ployers do not look favourably on an Act that 
takes the management of their factories, and the 
lines upon which business is to be conducted, out 
of their own hands ; but that the workmen, who 
have gained so much, should be hostile needs 
further explanation. The awards of the Court, 
however, have not always given the Labour repre- 
sentatives all they asked for, and it is felt that 
legislation on a more socialistic basis is needed to 
thisend. Ata recent Trades Council Conference 
held in the Colony resolutions were passed demand- 
ing nationalisation of land and minerals, and of 
marine services, of Government State clothing and 
boot factories, of iron works, and shipbuilding 
yards ; the nationalisation of the Kauri gum in- 
dustry, the rating of unimproved values, and the 
stopping of sale of Crown lands. It is the opinion 
of the Employers’ Federation that if these resolu- 
tions were put in force, industrial disaster would 
follow. 

Other bodies are making efforts in the same 
direction. The Otago Trades Councils say that any 
attempt to drive back the socialistic wave will be 
hopeless. It is too late to object to Government 
ownership of railways, post and telegraph service, 
State coal-mines and coal-distributing dépéts, and 
State fire and life insurance. The field of private 
enterprise is gradually being encroached on year by 
year as the State makes a step forward, and the 
Council declares that it intends to do its best to 
shift the fence further and further back. “ We 
have,” it states, ‘‘had enough of the present com- 
petitive commercial system.” 

The above is taken from the manifesto of a 
trades council ; but we may well conclude this 
article by an extract from a letter written to an 
American Socialist by the secretary of the New 
Zealand Department of Labour. ‘‘ Here in New 
Zealand,” he says, ‘‘ we keep pegging away, sap- 
ping little by little the foundations of one mon- 
trous privilege after another. We get arbitration 
on its sturdy legs, and now we have a crusade 
against landlords in cities and suburbs, because 
every advantage in wages, &., gained by the 
workers by arbitration is being exploited and 
neutralised by robber rents . . . We have barely 
touched the fringe of the soiled economic garment. 
So long as the wage system endures, so long as 
capital holds the land, machinery, and other means 
of production, so long is the bulk of our population 
only a collection of well-fed, well-clothed slaves.” 








THE MINOR NAVIES OF THE 
WORLD. 

THERE is, perhaps, no subject more discussed in 
the present day than that which has been denomi- 
nated by the great American seaman - author 
Captain Mahan as sea-power. As steam-power 
has increased, and as year by year the steamship 
has grown in both size and swiftness, the nations 
have discovered that where in the old sailing days 
they were self-contained entities, producing for 
their own consumption those articles necessary for 
their existence, today a much wider application of 
the term ‘‘ necessaries” has sprung into existence. 
Articles which but a couple of decades ago were the 
luxuries of the rich are now the common objects of 
the coster’s barrow in the great capitals and 
wealthy cities of our complex civilisation, and all 
this has meant an enormous increase in sea carriage 
among the nations, the erstwhile self-contained- 
ness of which has been exchanged for that inter- 
dependence and commercial cosmopolitanism 





which is the principal feature of the age in 





which we live. This world-wide commerce, and 
the different class of vessel which is now en- 
gaged in it, has altered many features in the 
sea routes of the world, of which one instance may 
suffice; ten or, at the most, fifteen years ago 
Gibraltar was a great port of call for all steamers 
bound outward ‘‘up the Straits,” or homeward from 
the Mediterranean, for the purpose of re-bunkering, 
and where, in those not very far distant days, 
fifteen or twenty steamers would enter or leave 
the port daily, at present one or two have taken 
the place of the larger number, and those which 
now make regular calls are nearly all of the big 
liner class, who never coal in the Bay. Nowadays 
the humblest tramp carries coal sufficient to take 
her from London or Liverpool to Port Said, and 
the once-ilourishing coal trade is a thing of the 
past in Gibraltar. The day of the giant merchant- 
ship is also the day of the leviathan man-of-war ; 
the — and horse-power of the Great Eastern, 
so long the standard of all bigness, have now 
long since been surpassed, ard concomitantly 
the size of warships has increased until, in the 
present, we are confronted with the accomplished 
fact of the Dreadnought, and the plans of France, 
Germany, Japan, and the United States to follow 
where England has led. Competition in trade in 
the twentieth century seems to be followed by 
further competition in armament as surely as the 
night follows the day ; and the taxpayer, who gasped 
at the idea of a warship costing a million pounds 
sterling, has now to steady his nerves sufficiently 
to accept the fact that the powers that be now 
consider an expenditure of double that sum neces- 
sary on the vessel which is destined to guard his 
hearth andhome. Building programmes for navies 
have increased beyond the wildest dreams of even 
ten years ago, and we may note, without any in- 
tention of enterin’ into any controversy on the 
subject, that it is Great Britain which has shown 
the first signs of weakening in that competition 
in which, whether she likes it or no, she is bound 
for the sake of her very national existence to re- 
main at the head. The fact of this strenuous 
striving after an equality with our own country on 
the part of other Powers renders an examination into 
the force at the disposal of the minor navies of the 
world all the more interesting, as, in the event of 
some Titanic sea struggle happening, the possible 
exhaustion of the combatants might render the aid 
of those whom we regard at present with a certain 
measure of contempt an asset by no means to be 
despised. It is not really very difficult to separate 
the great from the small in the matter of sea-power, 
as the former category is really a small one, which 
comprises Great Britain, the United States of 
America, France, Japan, and Germany ; Italy and 
Austria can be placed intermediately, and we then 
come to those nations which are not regarded as 
serious rivals by any of those just mentioned. Of 
Russia it is, of course, unnecessary to speak at 
present. 

Those fine seamen the Scandinavians rightly 
come first in consideration of minor navies, and 
their requirements in the shape of men-of-war are 
rightly and sensibly limited to ships destined to 
defence. They have at present no ship in commis- 
sion larger than the Aran class, of which there are 
four; their displacement. is. 3650 tons ; length, 
287 ft. ; beam, 49} ft, ; maximum draught, 16 ft. ; 
these vessels carry two 8.2-in. 45-calibre and six 6-in. 
guns, ten 3-pounders, two 1-pounders, and two sub- 
merged torpedo-tubes. The Distrigheten, of 3500 
tons, has a similar armament, except that she 
carries 6-pounders instead of 3-pounders ; the Svea 
class, of three ships, are of 3300 tons, with an arma- 
ment different from the others, in that they carry 
one 8.2-in. gun less, one more 6-in. gun, and one 
more 6-pounder. The Odin, Thor, and Niord, of 
3400 tons, and which dates from 1879, 1898, and 
1899 respectively, concludes the list of Swedish 
warships other than torpedo craft ; their armament 
consists of two 10-in. and six 4.7-in. guns, ten 
3-pounders and two 1-pounders, and one submerged 
torpedo-tube. A cruiser—the Fylgia, laid down in 
1905, of 4060 tons—is building, as also a coast ser- 
vice battleship—Oscar II.—of 4275 tons. The 
torpedo craft comprises five torpedo-gunboats, two 
destroyers, and some torpedo-boats. 

The sister kingdom of Norway possesses two 
cruisers—the Norge and Kidswold—of 3800 tons ; 
two—the Harold Haarfagre and Tordenskjold—of 
3400 tons ; and three torpedo-gunboats. Norway 
and Sweden have need for navies owing to the pro- 
pinquity of Russia and Germany; and although their 
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force is small, it issaid to be, as might be expected, 
extremely efficient ; and in the stormy and foggy 
waters in which they are called upon to operate 
there is no doubt that these few Scandinavian 
vessels would prove a hard nut to crack. 

Denmark possesses three coast-service battle- 
ships of the Herluf Trolle type, of 3470 tons, carrying 
three 9.4-in. and four 6-in. guns, ten 6-pounders, 
four 1-pounders, five machine-guns, and five tor- 
pedo-tubes :—The Skjold, dating 1896, is 2160 
tons; but the remaining craft, the Valkyrien, of 
3020 tons, built in 1880 ; Tordenskjold, 2580 tons, 
1880; Iver Hitfeldt, 3200 tons, 1886 ; and Helgoland, 
5370 tons, 1878, may be dismissed as being abso- 
lutely without fighting value in the present day. 
There are no seamen in the world for whom the 
British have had a greater respect than for those of 
the Low Countries, as Van Tromp, de Ruyter, 
and many a stout Dutchman besides caused us 
much trouble in the days of old; for was it not the 
Dutch who burnt British vessels in the Medway, 
and can we not to-day see the captured English 
flags hanging in the cathedral at Amsterdam? But 
the days when Holland could measure herself with 
England are gone, never to return; and the old 
amphibious breed, sheltering behind the dykes 
which keep out the German Ocean, are to-day 
possessed with a lively fear of a foe which may 
come from the south, and not from the north, a 
foe which desires, above all things, ships, colonies, 
and commerce, and which casts covetous eyes on 
the ports of Belgium and Holland. Maritime 
expansion on the large scale is not possible for 
either a mercantile or an imperial navy, and 
Rotterdam and Antwerp in German hands would 
make a nice commencement of that new state of 
affairs wheh Germany is to reign supreme from 
the North Sea to the Adriatic. But meanwhile 
Belgium is neutralised by European agreement, and 
the Dutch, as all the world knows, have before 
now preferred that the North Sea should swallow 
their territory sooner than that it should remain in 
the possession of any save themselves. 

Meanwhile the navy of Queen Wilhelmina is no 
very formidable affair, as the largest battleship, the 
Tromp, is but of 5300 tons, carrying two 9.4-in. and 
four 6-in. guns, twelve 12-pounders and four 1- 
pounders and three torpedo-tubes. There are also 
the Koningin Regentes, de Ruyter, and Hertog 
Hendrik, of 4950 tons, carrying two 9.4-in. and four 
6-in. guns; the Evertzen, Piet Hein, and Kortenaar, 
of 3520 tons, carrying three 8.2-in. and two 6-in. 
guns; the Koningin Wilhelmina der Nederlanden, 
of 4600 tons, with one 11-in., one 8.2-in., and two 
6.8 in. guns; and besides the six cruisers of the 
Holland class, of 3950 tons, carrying two 6-in. 40- 
calibre and six 4.7-in. guns. These, with some tor- 
pedo-boats, make up the naval strength of Holland. 

Another old antagonist of the Dutchman—the 
Spaniard—comes next on the list ; but since the 
war with the United States, in 1898, very little 
has been done in the Peninsula to remedy the 
state of weakness to which that conflict reduced 
her: the Pelayo, of 9950 tons, dates from 1887, and 
can accordingly be hardly considered seriously in 
the present day; the Princesa de Asturias and 
Cataluna, of 7000 tons, date respectively from 1896 
and 1900, and carry two 9.4-in. and eight 5.5-in. 
guns ; the Emperador Carlos V., of 9200 tons (1895), 
Lepanto, 4826 tons (1892), and four small cruisers 
complete the list of Spanish naval power. 

Portugal possesses the Vasco Gama (which 
dates from 1875, but was reconstructed at Leghorn 
in 1902), of 2500 tons; the Dom Carlos I., of 4100 
tons, dating from 1898, carrying four 6-in. and 
eight 4.7-in. guns ; the Rainha Dona Amelia, of 1665 
tons ; the Adamastor, of 1750 tons; and the Sao 
Gabriel and Sao Rafael, of 1800 tons. There are, 
in addition, a number of gunboats, of no value 
whatever. 

The Turkish fleet may be mentioned en passant. 
But it is to be imagined that no one—least of all 
the Yildiz Kiosk—is likely to take this as a serious 
force ; it can only bea matter for wonderment why 
persons so shrewd as the Sultan and his environ- 
ment should ever have wasted money in the pur- 
chase of — for the purpose of allowing them to 
slowly moulder into decay at the Golden Horn. 
The Greeks are the possessors of three battle- 
ships, of 5000 tons—the Psara, Spetsai, and Hydra. 
Roumania is credited with a cruiser—the Elizabeth, 
= 1320 tons; and Bulgaria with a torpedo gun- 
oat, of 715 tons. Even an alliance comprising all 
these Powers would not materially alter the balance 


of powerin Europe. This completes the tale of the | 








ships belonging to the minor European Powers ; 
but we have yet Asia and America with which to 
deal. In the former continent China possesses the 
Hai-Chi, of 4300 tons; the Haiyung, Hai-Shew, 
and Hai-Shen, each of 3000 tons ; and some gun- 
boats and torpedo craft. But China, although, like 
Japan, she has had in her time the services of most 
able British naval officers to help to train her fleet, 
has not profited by the instruction given, and as 
soon as the Englishmen were withdrawn, the ships 
and crews were allowed to drift back into the state 
of hopeless incompetence which obtained before. 
Siam has one cruiser—the Maha Chakrkri—and a 
few gunboats. 

And now in considering the minor navies of the 
world there remains America, in which continent 
there are a good many vessels of war apart from 
the fleet of the United States, which is projected to 
be, as all men know, only second in power and 
importance to that of Great Britain herself. If 
anything has been said concerning naval matters 
at the | See Freer se Congress sitting at Buenos 
Ayres, nothing has transpired ; but if there should 
have been any idea of adopting the proposition of 
Sefior Drago, the Argentine representative, which 
amounted to no less than resistance to any forcible 
attempt on the part of Europe to collect debts 
justly due, the navies of the Central and South 
American Republics would have been hardly ade- 
quate to the demands upon them; but Mr. Root, 
the United States representative, could hardly be 
persuaded to see eye to eye with Argentina, and in 
consequence the project dropped. The idea of 
America, North mt South, as a self-contained con- 
tinent, brooking no interference from the nations 
of Europe, is, of course, no new thing, being 
neither more nor less than the Monroe doctrine, 
to which the ingenuous and ingenious Sefior Drago 
would wish to add that other doctrine propounded 
by him ; but Europe, which has accepted the lex 
non scripta of the United States, would certainly 
jib at any extension of the principle which might 
easily eventuate in complications of a most unde- 
sirable character. Although, taken singly and 
compared with European navies, America presents 
nothing very formidable from the point of view of 
armed maritime force ; still, if we collect together 
the warships of Argentina, Brazil, and Chili, we 
shall find that collectively they might prove a not 
unimportant addition to the strength of the United 
States in repelling any attempts to violate the 
hegemony which that Power has decreed shall exist 
on the western side of the Atlantic Ocean. Argen- 
tina possesses the Independencia and Libertad, of 
2336 tons, carrying two 9.4-in. and four 4.7-in. guns; 
Almirante Brown, of 4627 tons, with ten 6-in. guns; 
Pusyredon and General Belgrano, of 7000 tons, 
with two 10-in. and ten 6-in. guns ; the Garibaldi 
and San Martin, of similar armaments; the Buenos 
Aires, of 4500 tons, with two 8-in. and four 6-in. 
guns ; Nueve de Julio, of 3500 tons, with four 6-in. 
and eight 4.7-in. guns; Vinte-Cinco-de-Maio, of 3200 
tons, with two 8.2-in. and eight 4.7-in. guns, besides 
some old vessels and torpedo craft. The naval 
authorities of Argentina have under consideration 
designs and tenders from the leading shipbuilders 
for the construction of several large vessels, includ- 
ing battleships. 

Brazil has the Riachuelo, of 5700 tons, but as 
her date is 1883, she can hardly be reckoned as an 
efficient warship; the Deodoro and Floriano, of 
3162 tons, carrying two 9.2-in. and four 4.7-in. 
guns; Barrozo, 3450 tons, with six 6-in. and four 
4.7-in. guns; Tamandare, of 4537 tons, with ten 6-in. 
and two 4.7-in. guns; also old vessels and torpedo 
craft. There was recently ordered by the Brazilian 
Admiralty three battleships, two of which are to be 
built by Sir W. G. Armstrong, Whitworth, and 
Co., Limited, and one by Messrs. Vickers Sons and 
Maxim, Limited, who, we understand, will con- 
struct the propelling machinery for all three. 

Chili has the Capitan Prat, 6900 tons, with four 
9.4-in. and eight 4.7-in. guns ; O’Higgins, 8500 tons, 
with four 8-in. and ten 6-in. guns ; Esmeralda, 7000 
tons, with two 8-in. and sixteen 6-in. guns ; Blanco 
Encalada, 4420 tons, with two 8-in. and ten 6-in. 
guns ; Chacabuco, 4300 tons, with two 8-in. and ten 
4.7-in. guns; Ministro Zenteno, 3600 tons, with 
eight 6-in. guns; also old ships and torpedo craft. 
Chili, like her neighbours, aims at the strengthen- 
ing of her fleet, and, as in the case of Argentina, 
has plans and prices of ships before a naval com- 
mission ; but the great financial loss due to the 
earthquake must yee. a situation not very en- 
couraging, so that the Government may be dis- 


_ to pause in the matter of naval expansion. 
uch a decision might influence Chili's t rivals 
of Argentina, inducing them also to defer, on new 
warships, the expenditure of capital which must be 
borrowed in any case. 

Belgium, Cambodia, Columbia, Costa Rica, Ecua- 
dor, Egypt, Hayti, Morocco, Mexico, Persia, Peru, 
San Domingo, San Salvador, Sarawak, Uruguay, 
Venezuela, and Zanzibar are of vessels of 
a nominally warlike character, which fly the flags 
belonging to these states, but none of which are of 
the smallest value. There are also a certain number 
of merchant vessels subsidised for use in case of 
war; but as these belong to the Great Powers, 
they do not come within the scope of the present 
article. Although these minor navies exist, it would 
seem somewhat problematical if they will continue 
to do so in the future; more and more, as time 
goes on, does the power of the purse assert itself in 
maritime affairs; at sea as well as on shore the 
wholesale man seems destined to oust or to gobble 
= the retail dealer; the small man in any walk of 
life at the present time seems in danger of absolute 
extinction, and, as with commerce, so it is with 
armaments. Powers like Spain, Holland, Brazil, or 
Chili may own men-of-war which are comparatively 
modern, and consequently useful; but as time goes 
on the life of warships seems to shorten more and 
more, and the constructive marvel of a decade ago 
is hopelessly declassé to-day. Estimates for new 
construction have to be faced by the Great Powers 
in that struggle for existence which is leading them 
no man knows whither ; but so great is the burden, 
so appallingly does expense mount up nowadays in 
the building of even moderate-sized cruisers, that it 
is very doubtful if the minor Powers will be able to 
face the taxation necessary for the upkeep of their 
fleets. It may be that national pride will nerve 
them for the making of the sacrifice ; but even if 
made, it is hard to see of what value it will be 
when it is remembered that the struggle is unceas- 
ing and year by year more costly ; the common- 
sense of the matter would appear to be that, as 
that nation is said to be happy which has no his- 
tory, it would be better to give up attempting to 
make it by futile expenditure upon naval arma- 
ments. 








A FUNDAMENTAL QUESTION IN 
ELECTRO-OPTICS. 

Wuen Faraday discovered that the plane of 
polarisation of an isotropic substance is rotated 
when the substance is placed in a strong magnetic 
field, he looked for some corresponding effect of 
electrical stress. The first who succeeded in observ- 
ing such an effect were Dr. John Kerr, of Glasgow, 
and Professor G. Quinche, of Heidelberg. Having 
experimented for many years, Dr. Kerr published, 
in 1894, the first account of measurement, in abso- 
lute measures, of that effect under the title ‘‘ Ex- 

riments on a Fundamental Question in Electro- 

ptics.” Light passing through an electrostatically 
strained medium, he stated, in a direction at right 
angles to the lines of electric force, underwent a 
uni-axial double refraction, the optic axis coincid- 
ing with the lines of force. With reference to this 
action, dielectrics could be divided into two classes, 
like positive and negative crystals, carbon bisulphide 
and some hydrocarbons being positive, the heavy 
oils and amyloxide being negative ; and the effort 
was described as a positive or negative retardation 
of the one poy gee of light, whose plane is at 
right angles to the lines of force. In other words, 
light rays proting through dielectrics are, under 
certain conditions, retarded (or accelerated) accord- 
ing as the dielectric is in this sense positive (or 
negative). This effect is spoken of as the Kerr 
effect. There is, however, also another electro- 
magnetic Kerr effect of cognate nature. Dr. Kerr 
further observed that light reflected from the 
polished pole-pieces of an electro-magnet suffers a 
rotation of its plane of polarisation. We are here 
dealing with the first-mentioned effect, the action 
of electrical stress on the velocity of light passing 
through the stressed medium. 

Dr. Kerr's experiments were conducted in the 
following way. Between two silvered glass mirrors, 
inclined at an angle of 45 deg., was placed a tube 
containing carbon bisulphide. Two parallel rays 
passed through this liquid ; the one ray was directly 
reflected from the front of the first mirror, the other 
first entered the glass, and was reflected from the 
back of the mirror. The tube further enclosed a 





condenser, consisting of two metallic plates ; the one 
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ray passed through the electrostatic field created be- 
tween the two plates, the other outside that field. 
The arrangement was that of a Jamin interference 
refractometer, and Dr. Kerr watched for any disturb- 
ance of the interference bands on charging or dis- 
charging his condenser. When the condenser was 
charged, the bands were distinctly disturbed ; they 
shifted and wandered in an irregular fashion. Part 
of the disturbance was clearly due to the action of 
convection currents which temperature differences 
set up in the liquid. When polarised light was 
applied, it resulted that the mterference bands 
suddenly shifted—‘‘ jumped’ was the phrase used 
—as soon as the condenser was discharged, but 
only if (1) the light was polarised at right angles to 
the lines of electrostatic forces, not when (2) the 
light was polarised lel to the lines of electro- 
static force. Dr. Kerr observed a shifting through 
four-fifths of the width of a band, and estimated 
that in case 2 any effect one-eightieth as strong 
as that of case 1 would have been detected. 

The theory of these phenomena has particularly 
been investigated by Woldemar Voigt, of Géttin- 
gen, to whom we are also greatly indebted for the 
fundamental theory of the Zeeman phenomenon. 
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Starting in 1899 from the general electro-magnetic 
theory of light, and in 1901 from the electron 
theory, Voigt deduced that the period of vibra- 
tion of the electrons should always be diminished 
by an electrostatic field, both when the electrons 
oscillated in planes at right angles to the lines of 
electrostatic force, and when oscillating parallel to 
these lines. In the latter case the effect should 
be three times stronger than in the former. F. 
Pockels had, in 1896, come to a similar conclusion. 
Theory and experiment were hence in disagree- 
ment. 

In addition to carbon bisulphide, Dr. Kerr had 
also tried qualitatively paraffin, colza oil, seal oil, 
and some other substances, including nitro- benzene. 
W. Schmidt observed, in 1902, that nitro-benzene, 
although not a godd electric insulator, showed the 
Kerr phenomenon sixty times as strong as carbou 
bisulphide. There have been very few other ex- 

rimenters in this field, and this Kerr effect has 

me one of the obscure fundamental problems 
of electro-optics, and appears likely to remain so 
for some time. For the most recent investigation of 
the problem, published by Professor Aeckerlein and 
Dr. Mandelstam, of Strassburg, in the Physika- 
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lische Zeitschrift of September 1, 1906, only widens 
the gulf between theory and experiment. In his 
researches, Mandelstam has adhered to the Jamin 
interference refractometer. This tube, 15 centi- 
metres in length, 7 centimetres in diameter, con- 
tains nitro-benzene—or some other substance — and 
a condenser, consisting of two zinc plates, as long 
almost as the tube. As the nitro-benzene conducts the 
electric current, Mandelstam has applied alternating 
currents, and he has constructed a clever apparatus 
for charging and discharging the condenser, the ex- 
citation of the condenser circuit being inductive. 
The rapid current alternations would, the existence 
of the effect presumed, make the interference bands 
oscillate with such a quickness that the bands 
would seem to disappear, or to become much 
diminished in darkness. If, however, the field of 
the telescope were all the time illuminated by 4 
constant source of light, the diminution im 1- 
tensity, limited to very small fractions of a second, 
would hardly become distinct. Mandelstam hence 
resolved to use electric sparks as a source of light. 
This proved a success ; for the bands which would 
not at first disappear, altogether vanished when the 
illumination period was shortened. The apparatus 
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is too complicated for a brief description. The 
results obtained appear concordant in themselves ; 
but one cannot help feeling that a simpler arrange- 
ment might have facilitated the ne er eyeay of 
the experiments. This applies particularly to the 
repeated investigation of carbon bisulphide ; no 
effect whatever was observed with Mandelsham’s 
arrangements. 

As regards the nitro-benzene and ~itro-toluene— 
which is closely related chemically to nitro-benzene 
—Mandelsham observed distinct effects; but the 
bands were, under certain conditions, shifted up- 
wards, and under others downwards, indicating 
sometimes a retardation and sometimes an accelera- 
tion of the velocity of light. When the light was 
polarised at right angles to the lines of electrostatic 
force, the light velocity appeared diminished ; when 
polarised parallel to the lines of force, the light 
velocity appeared increased. The acceleration was, 
in the case of nitro-benzene, about twice as large as 
the retardation. The new experiments thus neither 
confirm the previous work of Kerr, nor are they 
compatible with Voigt’s theory, and a fundamental 
difticulty thus becomes accentuated. 








NOTES. 
Tue Swepiso Navy. 

CoNSIDERABLE activity prevails within the Swedish 
Navy, and several important questions are under con- 
sideration, amongst them being the defence of the 
coasts of North Sweden. It is considered that the 
somewhat small Swedish ironclads will not prove 
adequate for that purpose, inasmuch as the coast in 
those parts have no “‘skirgard,” no protecting 
islands outside the mainland, and that armoured 
cruisers and torpedo-boat destroyers are the most 
likely types to be adopted. The armoured cruiser, 
with its speed, its heavy armanent, and its up-to- 
date armour, will, it is surmised, become the stan- 
dard defensive warship of North Sweden. The 
recent manceuvres have also shown the utility of 
the torpedo-boat destroyer. With a flotilla of these 
boats at Lulea and Sundsvall, and some armoured 
cruisers at the latter place or Hernésand, there 
would be every prospect of keeping a hostile fleet 
at bay until the main squadron from Stockholm 
could come up. At the royal dockyard at Karls- 
crona four torpedo-boats are in course of construc- 
tion, and two more first-class torpedo-boats will be 
taken in hand. The gunboat Edda is being trans- 
formed to a hand-mine vessel, and the gunboat 
Blenda will be transformed into a workshop boat, 
fitted with all requisite repair appliances. The 
building of motor-boats for the navy has also been 
decided upon. The ironclad Oscar II. is expected 
to be ready before the end of the year, and the 
armoured cruiser Fylgia by next spring. A tor- 
pedo-boat destroyer, Vale, is being built at the 
Kockum Shipyard, Malmé, but some dissatisfaction 
is expressed at the stipulated time of delivery fre- 
quently being exceeded by the private Swedish 
shipyards, on account of strikes and other causes. 


SwepisH State Raiiways. 


Tue Swedish State Railways have had a material 
increase in the revenue during the first half of the 
present year, as compared with the same period last 
year, the figures being respectively 28,512,263 kr. 
(1,584,0001.), against 26,232,083. kr., or reduced to 
rail kilometres per day, 37.55 kr. for the first half of 
1906, against 34.55 kr. for the first half of 1905. The 
increase, contrary to what one might expect, princi- 
pally falls upon the goods traffic, and the increase in 
the passenger traffic is hardly as large as had been 
anticipated, the increase, under this head, in the 
revenue being to a great extent due to the extra 
additional charge introduced for express trains and 
sleeping-cars. The zone tariff is not popular, for 
over short distances with express trains it means 
a very material increase in the fare. The whole 
question of the financial side of the State Rail- 
ways is, however, to be considered by a special 
commission, as it is pro to work the rail- 
ways more from the standpoint of national eco- 
nomy generally, than from a merely financial 
point of view, for the purpose of facilitating the 
development of the immense natural resources of 
the country. In the meantime efforts are being 
made to increase the capacity of the railways in 
various directions, and double lines are being laid 
in some places, although it is often a costly opera- 
ton in Sweden, where blasting of rock is often 
necessary. The comfort of passengers is, and has 
been for years, well cared for on the Swedish State 
Railways; and although the railways themselves 





a number of irreproachable sleeping-cars, it 
is under contemplation to enter into an arrange- 
ment with the International Wagon-Lit Company 
for their taking over the sleeping-car traffic on 
the Swedish State Railways, although there can be 
no question of carrying trains-de-luxe or wagons-lit 
across from Sweden to the Continent until the new 
Copenhagen central railway station has been com- 
pleted, the route being by steam-ferry from War- 
nemiinde to Gedser, and from Copenhagen to 
Malmé, or vice versé. The Swedish Government has 
recommended the States Railway Department to in- 
vestigate the question of possible purchases by the 
State of waterfalls belonging to private persons, 
which might be suitable for exploitation for electric 
traction on the State railways. The Government 
recommends that separate proposals for purchase 
should be made for each waterfall, and that the 
requisite sum for the preparing of such proposals, 
and the work they necessitate, should be defrayed 
out of the 5,000,000 kr. which Parliament has 
already voted for purchase of waterfalls. The 
Virmdé Railway Company has contracted with a 
Swedish firm for the electrical part of the instal- 
lation of electric traction on the company’s line. 
The power station will be placed at Alstéketr, and 
steam will be the motive power. There will in the 
meantime be two 650-horse-power engines, with 
which will be coupled two alternate-current gene- 
rators for a pressure of 6600 volts and 25 

riods. The Westinghouse system will be adopted. 

he carriages will be of the bogie type, and the 
motors have a capacity equal to 25 miles per hour. 
The gauge will be the same as that of the Stock- 
holm electric tramways, over a portion of which 
the above company may arrange to run trains, in 
which case a steam-ferry will have to be estab- 
lished between Augustendal and Blockhusudden. 


Novet Roratory Arr-Pumps. 


Two new rotatory air-pumps of noteworthy 
efficiency and rapidity of action eae recently been 
constructed. The one designed by W. Gaede, of 
Freiburg, in Baden, works in mercury, and dis- 
penses with valves and cocks. The casing is cylin- 
drical, and resembles a gas-holder with a horizontal 
axis ; it is closed in front by a stout glass plate, and 
partly filled with mercury. Within this casing turns 
a drum of porcelain, provided with two peculiar 
partitions of such a shape that there remain two 
annular spaces along the circumference, and that 
the interior is, by the porcelain walls and the 
mercury, divided into four chambers of unequal 
volumes. While the drum is being rotated by 
hand or motor, the crank-axle passing through a 
stuffing-box in the back, the volume of the suck- 
ing-chamber is increased, and that of the discharg- 
ing-chamber is decreased, the respective ports being 
closed by the mercury, which fills nearly three- 
quarters of the interior, and which is not quite at 
the same level in the various inner and ring cham- 
bers. The pump works in conjunction with a water- 
jet or some other pump, and is only meant to con- 
vert a partial vacuum intoa high vacuum. Gaede 
has reduced the air-pressure to 0.00007 millimetre 
of mercury in 25 minutes. The interesting novelty 
of this pump is the porcelain drum, which is a very 
remarkable piece of technical art, supplied by the 
Royal Porcelain Works, at Berlin. The other 

ump, manufactured by the Siemens-Schuckert 
Werke, is of the Fleuss type and works in oil. It 
has one valve, and the chief characteristic is the 
axle-shaft, which lies eccentrically in a cylindrical 
cavity, which is very carefully polished, and in 
which the shaft leaves a crescent-sha hollow 
space ; this space communicates with the suction- 
pipe. From the shaft project radially, in the same 
diameter, two sliding-pieces, which are pressed out 
by springs, so as to remain in air-tight contact with 
the inner wall of the cavity. The shaft can be turned 
by hand at 200 revolutions, or by an electric motor 
at 400 revolutions, per minute, and would in the 
latter case evacuate 8 litres (nearly 2 gallons) of air 
per minute. As a rule, two of these pumps are 
combined and connected by pipes, and the capacity 
is then doubled. The one of a pair of pumps is 
called Vorpumpe, or preliminary pump, and the 
other is called the high-vacuum pump ; practically 
the two pumps are of the same construction. 
K. T. Fischer has described some tests to which 
he submitted a pair of these pumps. They weigh 
together about 100 kilogrammes (2 cwt.), and are 
worked by hand or by an electric motor, taking 
2 amperes at 110 volts. The pump dimensions are 
330 by 250 by 270 millimetres (13 in. by 10 in. by 





10} in.). The Geryk pump (Fleuss), which Fischer 
used for comparison, weighs 13 cwt. Using the 
Vorpumpe alone he reduced the air pressure in 
20 seconds to 0.27 millimetre of mercury, and in 
16 minutes to 0.015 millimetre. This seems to be 
the limit attainable with one pump ; and according 
to Nutting’s researches in the Standards Bureau at 
Washington, the vapour tension of the Standard 
gas-engine oil is 0.015 millimetre. The pressure is 
little influenced by the temperature, and rose by 5 
per cent. only when the temperature increased from 
18 deg. to 60 deg. Cent. Driving the two pumps 
together, the vacuum went in 11 minutes down to 
0.00025 millimetre, and in 14 minutes down to 
0.00015 millimetre of mercury, measured by the 
McLeod gauge. The temperature increase in the 
pump is not considerable. After four, and even 
eight, hours’ working the temperature in the Vor- 
pumpe had risen from 16 deg. to 38 deg. Cent. ; in 
the high vacuum punip only to 25 deg. Cent. The 
oil must be freed of gases, steam, and air before the 
pump is ready for use; this is done in the pumps 
themselves. We need not emphasise the import- 
ance of rapid high vacuum pumps. 


JAPANESE Raiiways. 


The outbreak of the war with Russia put a stop, 
for the time, to railway construction in (ses but 
now that peace has been restored, the Government 
intends to proceed with the development and im- 
provement of the railways of the country. From 
the Budget for the current year we find that 
11,678,607 yen have been voted for the improve- 
ment of railways in Japan jae during the 
course of the next four years, and 79,014,105 yen 
on construction during the ten-year period from 1906 
to 1915. The former sum is to be paid out as 
follows :— 


Fiscal Year. Yen. 
1906-7 ... 3,000,000 
1907-8 .... 3,500,000 
1908.9 ... 3,500,000 . 


1909-10 ... 1,678,607 


With regard to the construction fund, the facts 
are :— 





Total construction fund for open Yen 
proper, as fixed in the post-bellwm 
programme of 1896 vs ... 139,549,296 
Supplementary appropriation _... 26,332,680 
165,881,976 
aoenees up to the close of 1905... 94,401,900 
To be still expended oes 43 71,480,076 


The details of the construction outlays during the 
ten-year period ending in 1906 are these :— 


Yen. 
Outlays in 1906-7 5,032,883 
Pe 1907-8 9,500,000 
i 1908-9 9,500,000 
C 1909-10 9,500,000 
re 1910-11 9,489,795 
a 1911-12 9,490,794 
* 1912-13 9,350,000 
<a 1913-14 4,844,763 
as 1914-15 spn 3,500,000 
a 1915-16. 1,271,841 


The railways to be constructed and the total out- 
lays for each are :— 


Fukushima-Awomori line, to be Yen. 

finished in 1911... are a 5,200,641 
Hachioji-Nagoya line, to be finished 

in 1916 sa _ ove i 17,783,750 
Yatsushiro- ima line, to be 

finished in 1911... ce is 7,109,298 
Fukuchiyama-Sakai-Imaichi line, 

to be finished in 1914 __... de 21,359,377 
Fukuchiyama - Sonobe - Maizuru 

line, to be finished in 1911 * 5,650, 454 
Toyama-Naoetsu line, to be finished 

in 1914 = dee hin ah 14,376,556 

Total 71,480,076 


The above, it will be perceived, relates to the 
railway system in the main island and Kyushu only. 
There are also expenditures in the northern is!and, 
Hokkaido—namely :— 


Appropriation for Hokkaido, post- Yen. 
um ramme of 1896 18,562,050 
Expended out of the above up to 
close of 1904... “0 vas ™ 11,028,021 
Still remaining to be spent 7,234,029 


The detailed manner of expending this last 





figure is :-— 
To be spent on First Period railways Yen. 
which will be completed by 1911 7,530,197 
To be spent on surveys for nd 
Period lines... che sas Sal 3,832 
Total 7,534,029 
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These figures show that the Treasury will expend a 
total sum of 79,014,105 yen on railway construction 
on the whole Empire, apart from Formosa, and also 
apart from Manchuria and Korea, during the next 
ten years, and they represent an addition of from 
70 to 80 miles annually to the present system, or 
from 700 to 800 miles, in ten years. Some of the 
journals are urging that more than this must be 
undertaken if the Government, now that it is about 
to take over the private railways, is to keep up with 
the rate of progress recorded, while private enter- 
prise was unchecked, the average then being 170 or 
180 miles of road yearly. It is altogether a ques- 
tion of finance, and the Japan Daily Mail says, ‘it 
would seem that one of two courses dictates itself 
to the Government—namely, either to reconcile 
themselves to a great diminution of railway enter- 
prise, or to go to the foreign market for money. 





H.M. BATTLESHIP ‘‘LORD NELSON.” 

Tue Lord Nelson, which was launched on Tuesday 
from the works of the Palmer’s Shipbuilding and Iron 
Company, Limited, of Jarrow-on-Tyne, is the sixty- 
ninth fighting ship which the company have launched 
since they began business fifty-five years ago, and these 
vessels, which include eet | every type used in 
naval operations, represent a collective displacement 
of 140,000 tons, and over 300,000 indicated horse- 
pee Amongst the number areten battleships, rangin 
rom the 1844-ton floating battery, »f 1854, to the Lor 
Nelson, of 16,500 tons; ten cruisers are also included in 
the list, together with a large number of high-speed 
torpedo-boat destroyers, with which the firm have 
been very successful. This one fact suffices, at the 
moment, to indicate the long traditions of the company, 
which are so admirably maintained under the chair- 
manship of Sir Charles Maclaren, Bart., M.P., and 
under the general managership of Mr. Malcolm Dillon. 

The Lord Nelson was designed by Sir Philip Watts 
fully three years ago, at a time when he, with others, 
was advocating the adoption of unity of calibre in the 
main guns. In fact, at that time he schemed the 
Dreadnought, but it was felt by some of the naval 
authorities that the oe from the King Edward VII. 
class to the Dreadnought was too great, especially in 
respect to cost, and a compromise was decided upon, the 
Agamemnon and the Lord Nelson being arranged for 
four 12-in. and ten 9.2-in. guns, instead of ten 12-in. 
weapons. Generally the disposition of the armour is 
the same, and, indeed, it is understood that the 
weight of armament is the same. The cost of the 
12-in. guns has gone up, but not to the same extent 
as the effective gun-power, according to the estimate 
of artillery experts. The Lord Nelson and Agamem- 
non rank as second in power to the Dreadnought, and 
are almost equal to the six new French ships, as the 
following table of dimensions will show :— 

The Lord Nelson is exactly the same design as the 
Agamemnon, which we fully described on the occasion 








MISCELLANEA. 


Ir is reported that the accounts for the Royal Agricul- 
tural Show at Derby show a net profit of 2000/. 


The London and China me yo states that a ‘‘semi- 
international” exhibition will be held in Japan in 1912, at 
an estimated cost to the Government of that country of 
10,000,000 yen (1,€00,000/. ). 


During the year 1905 no tin was produced in the United 
States. One shipment came from Alaska. None came 
from South Carolina, although that State had produced 
some 18 tons in the previous year. 


works are to be carried out, at the expense of the Turkish 
Government, in the Vilayet of Bigha, Asia Minor, involv- 
ne operations over an area of 375,000 acres of 
and. 


Italy to investigate internal navigation on the principal 
rivers and canals of France, Belgium, Holland, Austria- 
Hungary, and Germany, with a view to reporting on the 
best means of improving internal navigation in Italy. 


Road tarring is being done at Hove with a Lassailly 
road-tarring machine, the work being in the hands of 
Messrs. R. Johnson and Co., of 45, Parliament-street. In 
the space of 10 hours and 40 minutes, the machine covered 
8664 yards of road with two coats of tar. The tar was 
applied at temperatures varying between 202 deg. to 
OOF deg. Fahr. The estimated quantity used is, according 
to the Cuntract Journal, one gallon of tar to three yards, 
the cost being 14d. per yard. 


A French-built motor omnibus, sold by the Motor-Car 
Emporium, Limited, of London, to the New York Trans- 
portation Company of that city, is in use on their Fifth 
Avenue route. The vehicle is engined with a De Dion 
motor. The ’bus was taken over from England on the 
deck of the Atlantic Transport Liner s.s. Minnetonka, 
and has caused not a little sensation in America, where 
it is thought that there should be no need to go abroad, 
even for experimental or trial vehicles of this kind. 


Up-to-date statistics of the United States Steel Corpo- 
ration show that it is represented by over 150 separate 
mills, works, and plant of one kind or another, in no less 
than ninety-seven distinct towns or cities. In many of 
these towns the corporation controls more than one plant, 
as, for instance, Pittsburg, where five concerns are repre- 
sented. The various plants controlled turn out, besides 
pig. and ingots, plates and all kinds of structural material, 

dges, roofs, wire, nails, horse-shoes, hoops, bands, axles, 
rails, fencing, tubes, cement, and a variety of other 
articles and material. No reference is made in the figures 

uoted above of iron and coal mines, coking plants, or 
ocks owned by the corporation. 


In view of the position taken up in this country with 
regard to the of parcels and freight by the tram- 
way companies, it is interesting to note in the Street 
Railway Journal that on the United Railways of St. 
Louis—the street-car system of that city—a refrigerator 
car is being run to convey frozen meat from a warehouse 
in one part of the city to branch establishments of the same 
firm in other quarters of the city. The frozen meat com- 
pany will dispense with about forty wagons and teams by 





this means. The meat will be carried mostly at night. 





| 




















Length | Weight Horse- Speed 
aa Between Per- Breadth. | Draught. of er Power of on Armament. Cost. 
pendiculars. | Hull. Machinery. | Trial. 
ft. in. ft. in. ft. in. | tons tons | knots | 2 
Lord Nelson 410 0 79 «66 27 +O} 9,020 16,500 16,750 | 18 Four 12-ip.; ten 9.2-in.; 1,616,083 
| | twenty small guns 
Dreadnought 490 0 82 0 26 6 | 11,100 17,900 23,000 | 21 ‘Ten pe twenty-seven| 1,797,497 
small guns 
New French ships 475 9 84 6 27 68 TC 18,009 22,000 | 19 |Four 12-in.; twelve} 2,000,000 
| | 9.4-in ; twenty - fou) 
| smaller guns 


of her launch (vol. lxxxi., pages 825, 830, and 862). 
She is well advanced in construction, and when 
launched had 1200 tons of armour worked upon 
the hull, and the total launching weight was 7000 
tons. The Lord Nelson could have been launched 
several months earlier had this been expedient, but 
the management considered it was more economical to 
carry through as much as possible of the work while 
the vessel was on the slip. In this they were influ- 
enced by the great convenience of the overhead gantry 
system, which is shown in our engraving of the 
launch of the vessel on page 326, prepared from a 
| ene by Mr. W. Parry, South Shields. A full 
escription of this structure was given by the shipyard 
manager, Mr. J. L. Twaddell, in a paper read at the 
Institution of Naval Architects (see ENGINEERING, 
vol. Ixxxi., pages 503 and 509). 





Tue Late Mr. C, W. Paipps.—We regret to have to 
record the death, at the age of forty-seven, of Mr. C. W. 
Phipps, works manager for the last five years of the British 
Thomson-Houston Company’s works at Rugby. Mr. 
Phipps was a native of Worcester, but went over to the 
United States early in life, and was connected succes- 
sively in that country with the Brush Electrical Works, 
and the General Electric Company, in each of which 
concerns he held prominent positions. He occupied the 
position of works manager at the Rugby works since 
their foundation, and was extremely popular with the 


The Car Company claims that the service is an express, 
or parcels or luggage delivery service, and not freight, in 
the ordinarily accepted term : a fine distinction. 


In Central and Eastern Pennsylvania there are many 
beds of anthracite at only a shallow depth below the 
surface, from 10 ft. to 50 ft., and the working of these 
was in the past a matter of some difficulty. Such depths 
as these are difficult to mine safely, and require a lot of 
timbering, which, growing more expensive each year in 
the United States, is a serious consideration. For some 
four years these difficulties have been overcome by the 
use of a steam-shovel for stripping theoverburden. This 
process, according to the Railway Gazette, has proved 
most successful, resulting in the working of large s of 
anthracite coal, which would otherwise have had to 
remain undeveloped. ; 


According to the Electrical World of New York, the 
Canadian Pacific Railway has a telephone line 1430 miles 
long, between Montreal and Winnipeg, touching only at 
Fcrt William and North Bay. By the system adopted 
the line can be used for telegraph or telephone, and 
experiments and tests made have shown that both systems 
can be at once on the line without interfering with 
each other. Operators at Montreal and Winnipeg have 
conversed with each other, while at the same time tele- 
Graph messages have been sent over the wire from Fort 

illiam into Montreal. It is reported that owing to 
the success of this venture the Canadian Pacific Railway 
will adopt the telephone for much of its ‘‘ service” work, 
instead of the telegraph system at present in use. The 





staff and employers, 





line is to be extended to Vancouver, 


The Board of Trade Journal states that reclamation ad 


A commission of seven members has been appointed in | }, 


Prizes for the best designs of factory and cottage hand- 
looms, to a conditions, are to be _— in con- 
nection with the forthcoming Industrial Exhibition in 
Calcutta. Models must be sent in for the Exhibition, 
which is to be held in December, and intending exhibitors 
should communicate with the General Secretary, Indian 
Industrial Conference, Amroati(Berar), before November 
15. It is, of course, unnecessary to say that improved 
hand-looms are greatly needed in India, where the form 
in use in cottage work has undergone but little change 
for the better for many years. A year or two ago, certain 
officials of the Soudan Uoreetnent were making enquiries 
on similar matters in connection with the encouragement 
of village work in that district, where there appeared to 
a good opening for such machines. Cheapness is, of 
course, a point of first importance. 


On August 11, at 1 a.m., an accident occurred which 
has resulted in considerable inconvenience for the city of 
Duluth. At that time a steamer collided with the swing. 
ridge over the river, and, as a result of the collision, the 
bridge collapsed, and blocked the waterway. The swing- 
bridge was struck at about the middle of one of the arms, 
causing so severe a strain on thecentre pivot columns that 
they twisted and buckled, becoming shortened by no less 
than 10 ft. This, of course, removed the strain on the 
tension members, by means of which the bridge arms were 
upheld, and the arms sank into the water on either side. 

ork was thus blocked at a large number of ore docks, coal 
docks, grain-elevators and other concerns, besides commu- 
nication between Duluth and Superior ae Semeened. 
It was expected that the fallen arms would be removed, 
and the waterways cleared, without much loss of time; 
but some nine months must elapse before the bridge can 
again be in working order. 


On account of the success of the aluminium works at 
the Fall of Foyers, Inverness-shire, steps are being taken 
to put to use the water-power, obtainable on a much 
larger scale, in the neighbourhood of Kinlochleven, on 
the borders of Inverness and Argyleshire. The catch- 
ment basin of this district has an area of about 55 square 
miles, with an average rainfall of something like 100 in. 
per annum. A reservoir, for which the site is well 
adapted, will be constructed, capable of containing 
20,000 million gallons, the greatest height of the dam 
being 80 ft. The reservoir will be 74 miles long, and, on 
an average, about half a mile wide. It will be situated at 
an elevation of 1000 ft. above the sea-level. The pipe- 
line and conduit will be 34 miles in length, and the 
power-house, situated on the banks of Lochleven, will 
obtain its water under a head of 900 ft. The engineers 
for the scheme are Messrs. Thomas Meik and Sons, of 
London and Edinburgh. The contract for the reservoir, 
conduit, dam, and pipe-line is in the hands of Messrs. 
Sir John Jackson, Limited ; while Messrs. M ‘Laughlin 
and Harvey, of Belfast, have also obtained contracts for 
a g0Ood deal of the work connected with the scheme. 


In his presidential address delivered on the 4th inst., 
before the Bradford annual meeting of the Library Asso- 
ciation of the United Kingdom, Sir W. H. Bailey re- 
viewed the growth of the free library movement during 
recent years. There are in this country no less than 
203 cities and boroughs that have taken eoaniege of the 
Library Acts, and some 600 libraries are open to the public. 
The volumes in these libraries number 5,809,196 books, and 
these are made use of by about 50 million people during the 
year. Libraries are excellent, if they be put to the best 
of uses—namely, the advancement and improvement of 
mankind; but it is well known that many public libraries 
are mainly made use of for but little else than the reading 
of fiction, the desire for which may not, when unguided 
or unrestrained, lead to desirable results. A far more 
— form of library was described by Sir W. 

ailey, and one which it should be possible to promote 
in such an industrial country as our own. We refer to the 
Fonrey Libraries of Industrial Art established for the 
working classes of Paris. When all are completed, there 
will be one in each of the 100 wards of that city. The 
object of the management is to keep on the shelves all 
books, patterns, prints, drawings, photographs, &c , 
of interest to the workers of the particular trades of each 
district. Models are exhibited, facilities for photograph- 
ing or copying by drawing are provided, so that examples 
may be taken from actual works constructed, and from 
records which otherwise would be out of the ordinary 
man’s reach. The books, &c., are divided into sections, 
comprising textile works, works on metal trades, wood- 
working, carving, plastering, &c., and a host of other 
matters, so that men in search of information can readily 
find that of which they are in need. Works of a really 
valuable and instructive nature are all too scarce in our 
public libraries, and the few there are are very often not 
available, while several copies of the latest novel are 
frequently added to the shelves. 








Personat.—Mr. W. H. Patchell, who has been engi- 
neer-in-chief of the Charing Cross, West End, and City 
Electricity Supply Company, Limited, for the last thirteen 
years, will in future’ engage in private practice as a con- 
sulting engineer, devoting special attention to the use of 
electricity in mines. is address is Caxton House, 
Westminster, S.W. — Messrs. Bruce Peebles and Co., 
Limited, London Wall, have obtained the following con- 
tracts :—From Messrs. Preece and Cardew, on behalf of 
the Shanghai Municipality, for two Peebles-Bellis 600- 
kilowatt steam-dynamos, with condensers, and one 300- 
kilowatt motor-generator, together with high and low- 
tension switchboards, &c. From the Bristol Corporation, 
for one 500 and two 300-kilowatt Peebles-La Cour motor 
converters, to convert 6000-volt three-phase to 500 to 550- 





volt continuous current, 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
JUNE, JULY. Aveust. 





(9574) 


JUNE. JULY. AUGUST. 


In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents Is, in the case of tin plates, hematite, Scotch and Cleveland iron, and 1J. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal 
prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 


Messrs. R. anp W. Hawrnorn, Lesiiz, AND Co., | 12,0001. was also appropriated for extensions and im- 
Limirep,—Sir B. Browne presided over the annual | provements, and 7000/. was carried forward. The chair- 
esting of this company, at Newcastle-on-Tyne, on | man said the company still had some good contracts in 
Friday last, the 3lst ult. The balance-sheet showed | hand, but there was less Admiralty work than usual, and 
¥9,3521. for distribution, and a final dividend of 16s., | the prices of mercantile work were bad, while orders were 
and a bonus of 5s., per share weresanctioned, making a | difficult to obtain. In marine engines the company had 
total of 25s. (12) per cent.) for the year ; while 22,000/. | still a considerable amount of Admiralty work in hand, and 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 29. 

RaILRoaD builders and contractors are at present 
laying plans and making estimates with reference to 
enterprises for execution next year. The fact that 
plans are being laid so long in advance is taken as an 
indication that constructional activity next year will 
be as great as this year. Rail contracts for the past 
week amounted to 40,000 tons, of which 5000 tons are 
for export. There are indications at present that the 
railroad requirements, with reference to locomotives 
and rolling stock, will be very urgent during the coming 
year. Locomotive builders are now asked to figure 
upon estimates for engines to be delivered during the 
latter part of next year. The locomotive builders are 
already in the market for steel castings and other 
material which they purchase, and the inquiries are 
for very large quantities. Railroad companies have 
been quietly negotiating during the past two weeks 
for steel cars, the number of which runs into many 
thousands. Several systems have ordered passenger 
cars to be made of steel, and should these cars meet 
the expectations entertained, it is understood there 
will be quite a demand for cars so constructed. 

The Missouri, Kansas, and Texas Railroad Compan 
endeavoured to place an order for 18,000 tons of rails 
a few days ago, but were unable to find a mill that 
could deliver the rails when they were wanted. The 
order has been temporarily withdrawn. The orders 
for structural steel have been coming in rather slowly 
for a few days, though it is known that there are 
extraordinary requirements to be taken care of, and 
that the mills will have all they can possibly do during 
the remainder of the year. 

The demand for crude iron is quite urgent once 
more, and prices are about 2 dols. per ton higher than 
during the spring. One reason for this remarkable 
advance has n the offering of premiums by urgent 
buyers who permitted their stocks to run down and 
delayed purchasing in anticipation of easier prices. 
A good many furnaces are now selling their output 
for the first and second quarters of next year, Forge 
iron has moved up to 17 dols., and some furnaces are 
quoting 17.50 dole. The contract for the rail-mill of 
the Gary plant, Indiana, has been awarded to a Pitts- 
burg concern, and the mill will be erected during the 
coming winter. This mill is designed to have a 
capacity of 75,000 tons of rails per month. It will be 
driven by electricity. It will have five stands of 40-in. 
roughing rolls and seven stands of 28-in. finishing rolls, 
two of which will be three-high and the remainder 
two-high, requiring eighteen s from the ingot to 
the finished rail. The mill will be served with a power 
represented by 10,000 killowatts. Three cables will 
transmit the current at 2300 volts. The stands for 
reducing the ingots will be driven by two 2500-horse- 

wer motors, and the blooming stands will be operated 
= a 6000-horse-power motor. It is intended to have 
this mill in operation by January, 1908. 








Rapin REcONSTRUCTION OF A Brick CHIMNEY.—Ac- 
cording to the New York Engineering Record, a very 
rapid piece of reconstruction work has been done on a 
brick chimney, which was damaged by lightning at 
Elizabeth, N.J. The chimney was 90 ft. high, of radial 
brick construction. The base was square, and the upper 
65 ft. was built circular, and had on the top a cast-iron 
ring. This ring was struck by lightning and split. A 
jagged hole was also torn out of the side of the chimney 
about 40 ft. from the top. Repairs were at once com- 
menced, and the upper portion of the stack was quickly 
taken down. Five days after the damage had been com- 
mitted the bricks for the renewal arrived, and reconstruc- 
tion was commenced. In three days more the work was 
completed and steam was raised in the boilers. The stack 
was struck on July 4, and on July 13 the reconstruction 
was completed. 





BALL-R&TAINER FOR BEARINGS.—A very neat and simple 
form of retainer for the balls of ball-bearings has been 
eeeet on the market by Meesrs. Brown Brothers, 

imited, 22, 24, 26, 28, and 30, Great Kastern-street, 
E.C., under the name of the “Star” retainer. Any- 
one who has apenas the trouble in certain cases of 
getting all the balls of a bearing properly assembled— 
say, for instance, on the bottom bracket of a bicycle 
—will welcome any means whereby the operation is 
facilitated. The retainer consists of a steel U-shaped 
ring, rather like the rim of a little pulley, in which 
slots are cut from one side at ular distances 
apart. These slots do not extend right through the 
ring, and the balls are placed in them from one side, 
When the balis are anil in the slots, the slotted side of 
the U-shaped part of the ring is not turned up, so as to 
form the U, but when the balls are in place it is turned 
up; the action causes the turned-up portion to hold 
the balls in position in their slots, and prevents them 
from falling out, while it leaves them free to revolve, 
By the use of this retainer another advantage, in addition 
to the convenience of assemblage, exists, which is, that 
with it the number of balls required is reduced. here 
large quantities of these retainers have to be loaded with 
balls, a Spe loading attachment is supplied, which 
enables 7000 retainers to be loaded perday. The “Star” 
retainer is said to be well — for use with lawn- 





was added to the reserve (making that fund 102,950/.);' it was building 9 33-knot destroyer for the Government. 





mowers, cream-separators, and all kinds of light machinery. 
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THE ‘‘ BRAIDWATER LAPPER,” 


Tus machine is a notable addition to the world’s 
stock of labour-saving machinery. Any device in 
these strenuous times by which two men can do the 
work of three is eagerly sought after ; but an invention 
by the use of which one operative takes over the 
duties of fifteen can fairly called labour-saving 
in excelsis, That important by-product of flax, tow, 
prior to the invention of the ‘‘ Braidwater” lapper, has 
always been fed into the carding-machines—the first 
process in its manufacture—by hand, one girl to every 
card, Cotton is universally fed to the cards in laps, 
but the cotton fibres cling together so tenaciously that 
even the raw material—not to speak of the sliver—can 
be drawn out very considerably without separating it. 
Owing to the much less cohesive affinity of the flax 
fibre than that of cotton, wool, or silk, the ‘‘ Braid- 
water” aoger is the first sapere of the principle 
to tow-carding on a large scale. 

The tow is sorted and weighed in a room over the 
lappers, down a shoot, whence it falls on a 
ta To, where a woman is attending one of the 
machines (Fig. 1, annexed). The material is drawn 
into the lapper by a sheet-and-shell feed-roller, 
It is then struck sharply by a rapidly-revolving 
cylinder, and deposi on a travelling lattice- 
ory which carries it forward .to a set of con- 
or pressing rollers. By these it is com- 
pressed into a large sliver, after which it is lapped 
on a wood core to a diameter of about 18 in. It 
should be said that the lattice-sheet retains the fibre 
while allowing the straw to fall through. Indeed, 
this stage of the process is practically a slight carding 
of the tow, but not sufficiently severe to slave. the 
fibre. When finished on the core, the laps are doffed 
by hand, an interesting episode in the process, inas- 
much as the full lap is taken out and the new 
core put in without stopping the machine. The 
finished lap, 56 lb. in weight, is placed on a carrier, 
which runs on an elevated railway to the carding- 
machines, and is there deposi where required. 
The lap is laid on the sheet where the tow used 
to be spread by hand, and this sheet (Fig. 2), moving 
very slowly, pays in the tow to the ee eaes, 
the lap itself revolving as it unwinds its coils. 

At Braidwater Mill thirty cards are fed entirely 
by two patent lap-machines. The thirty cards are 
attended by four hands, and if they were all in one 
room, they would be attended by three. Fig. 2 shows 
a portion of the carding-room in which fifteen girls 
were once employed attending the machines. As 
the two machines which serve the thirty cards 
only cost 300/. each, and as the net profit from 
their employment is stated to be 17/. per card 

r annum, it will be seen that they nearly pay 
or themselves every year they are in use. Another 
important feature is that while some hand-work is 
better than anything a machine can do, the lap of 
tow which automatically feeds itself into the carding- 
machine is more even and regular than any girl could 
spread with her hands. The resultant sliver is con- 
sequently of a higher grade. On account of the 
manner in which the lapped tow enters the card, there 
are no dirty roller ends or journals, or lapped rollers, 
and a boy can clean off all flowings, or clean any dirt 
rollers, on a Saturday afternoon, at a cost to the mill 
of ls. a week. The co-patentees (Mr. George Young 
and Mr. Martin Waddell, of the Braidwater, Mill, 
and Mr. James Mackie, of Messrs. James Mackie 
and Sons) are reticent on the subject of the possi- 
bility of applying the principle of the machine 
to the manufacture of jute. Ifit could be so ap- 
plied, the result would be quadrupled. 


densin 








Swepish Water-Power TO Denmark.—The 
waterfall, in the Laga river, situated between Virnamo 
and Ljungby, has been sold to a Danish concern. The 
capacity of the fall is estimated at about 3000 horse-power, 
and it is proposed to build a power-station and convey the 
power to Denmark. 





Karacui,—The Times of India reports that definite 
steps are now being taken towards improving the port 
of Karachi. Permission has been obtained for the raising 
of a preliminary loan of 45 lakhs of rupees at 4 per cent., 
repayable in 30 years, which will be employed for the 
construction of new wharfage, new passenger basin and 
landing-stage, railway approaches, roads, reclamation and 
dredging, &c. Plans for the furtuer improvement of the 
port are now under consideration. 





Tue Royat Navy List anp Navat Recorper.—We 
have received from the publishers, Messrs. Witherby and 
Co., High Holborn, a copy of the latest edition of this 
very valuable compilation, the principal features of which 
have many times noticed in our columns. In addi- 
tion to being a complete directory of the officers of the 
Navy, the volume also constitutes a sort of Naval ‘‘ Who’s 

ho,” the war services and other meritorious actions of 
the more distinguished officers being summarily set 
forth. As usual, there is a chapter devoted to the naval 
history of the preceding quarter, which was marked by 
the wreck of the Montagu and the sinking of two tor- 
pedo-boats, 





THE 


“ BRAIDWATER 


Rock-Driiis.—The relative merits of air and electric 
rock-drills are set forth by W. S. E. Palmer, in the Engi- 
neering and Mining Journal of New York. The writer 
points out that for rock-cutting, the blow given by a pneu- 
matic hammer-drill is far superior to that obtained in an 
electric drill by converting a rotary into a reciprocating 
motion. It is claimed for electric drills that they are easy 
to install, less expensive in first cost, and show great 
economy of power. These claims are allowed to be true, 
but are more than offset by high cost of maintenance, and 
loss of time due to breakdowns, and difficulty of success- 
fully insulating the drill and protecting the delicate parts 
from jar. Figures given by the writer of actual work 
done on black diabase during 53 consecutive ten-hour 


shifts are as follow :— 
Air Electric 
Drill. Drill. 
Actual hours drilling 317 100 
Actual feet drilled 1279 253 
Average feet per hour ... wen 4 2.53 
Times stopped for repairs 0 17 


The electric drill used in this work was considered to be 
the best type on the market, The maker of the air-drills 





is not given, 
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SrockHoLM.—The fortification of Stockholm, rendered 
possible by funds collected by the union for the defence 
of Stockholm, is now so far advanced that the armament 
can take place. The union has further offered to pay for 
modern guns for one of the forts, an offer which King 

accepted with much appreciation. 





INTERURBAN Exxcrric Ramways.—Interurban electric 
railways are making rapid strides in America, and seem to 
fill a gap in the matter of communication where ordinary 
railway traffic was scarcely remunerative, or altogether un- 
developed. The Indiana, Columbus and Eastern Traction 
Company operates a system of 444 miles of interurban 
read, and a recent ation of the company now allows 
150 Ib. of lu to carried free by each purchaser of 
a first-class ticket. On the Aurora, Elgin, and Chicago 
interurban system goods are now handled in car-load lots. 
The interur systems are practically the outcome of 
long-distance tramways, and originated in city systems 
going far afield to the surrounding smaller towns. This 
form of communication has gradually developed into 4 
type of standard gauge railway, using standard type 
railway cars, propelled, however, electrically, and worked 
either singly or in trains com of motor-cars and 
trailers, 
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TWIN-SCREW PETROL FIRE-BOAT. 


CONSTRUCTED BY MESSRS. 


MERRYWEATHER AND SONS, LIMITED, 


ENGINEERS, GREENWICH. 




















TuE Rio Tinto Company has large warehouses and 
docks at Huelva, Spain, from which its shipments of 
copper are made. For the protection of the com- 
pany’s property, a smali steam fire-boat has been 
maintained for some years past; but the directors, 
not being satisfied with the power of this vessel, asked 
Colonel Fox, Chief Officer of the London Salvage 
Corps, to inspect and advise as to more powerful appa- 
ratus. As a result, the novel petrol motor fire-boat 
we now illustrate was ordered from Messrs. Merry- 
weather and Sons, of London. The vessel has been 
finished, and underwent its trials before several direc- 
tors of the company, Colonel Fox, and Fourth Officer 
Dyer, of the London Fire Brigade, under the superin- 
tendence of Mr. Angus, consulting engineer to the 
company. A runona measured mile off Greenwich 
was made, both against and with the tide, the speed 
attained averaging 9 miles per hour; 14-in., ]}-in., 
and 2-in. solid jets were thrown from the monitor on 
deck, the largest stream reaching a height of about 
200 ft. The trials concluded with a run to London 
Bridge and back, the boat proving very handy in 
steering. 

The hull is of steel, 45 ft. long, 10 ft. beam, and has 
a draught of 3 ft. aft; the cabin is fitted forward, the 
engine-room is amidships, and a compartment for carry- 
ing hose, &c., is provided aft. The motors, which are 
of the vertical type, have each six separate cylinders, 
are water-cooled, and fitted with electric ignition. 
Each develops 60 horse-power, and drives a single screw 
through a clutch and shaft. Reversing gear is fitted 
for both screws, control-levers being placed on deck at 
the sides of the steering-wheel, so that the helmsman 
has complete control. The pumps are driven by the 
petrol-motors through clutches, and are of the firm’s 
patent ‘‘ Hatfield” type. Their combined capacity is 
1200 gallons per minute, and each supplies three hose- 
connections on deck, or the entire delivery can be 
directed into a swivelling monitor for one large stream. 
Suction is taken through strainers below water, on both 
sides of the boat. 

The great advantages of this vessel are that it can 
be started instantly on an alarm of fire, there is no 
*xpense in maintaining steam ready for a call, it can 
be easily worked by two or three men only, and is of 


light Snen, enabling it to get close to its work at 
OW tlde, 








rn INDUSTRIAL NOTES. 

\r to twenty years ago the United Kingdom had 
no official records of labour movements, rates of wages, 
hours of labour, and conditions of employment, except 
such as from time to time appeared in reports of Royal 
Commissions, or of Select iemesibtees of the House of 
Commons, and in one instance of the House of Lords, 
When the latter was moved to inquire into “sweating” 
in such industries as were known to carry on trade 
under sweating conditions. Prior to 1886 all our 





official information on those subjects was supplied by 
the Labour Departments in various American States, 
either in their annual reports or in special volumes by 
experts sent to Europe for the purpose. Some of these 
were exceedingly valuable at the time, and even now 
deserve to be consulted as to wages and conditions of 
employment in the ’fifties, sixties, and ’seventies, and, 
indeed, in the first five years of the eighties. This 
want of labour statistics no longer exists, for we have 
the publications of the Labour Department of the Board 
of Trade and some other reports by the Foreign Office 
and Colonial Office. There is also the set of four 
volumes on “Trade Unions Abroad,” published in 
the ’seventies ; but that publication was for a special 
pur , and had not for its object the re-imposition 
of the Combination Laws, or the enactment of sterner 
measures for the regulation of trade unions. The 
Labour Gazette, the annual reports, or other special 
publications, recognise the existence of trade unions 
and other labour organisations, and record their doings 
and progress from an outside standpoint; but it is 
sumreallle that the tendency has been during the 
existence of the Labour Department to treat all such 
combinations with more or less sympathy. 

The “Third Abstract of Foreign Labour Statistics ” 
isacase in point. In this report all that is known, 
or can be known, in respect of labour abroad is here 
officially recorded. Much information is given as to 
the sources from whence the statistics are drawn. 
This is valuable, as it will enable students of economics 
to refer to the publications named should they enter- 
tain a doubt as to the accuracy of any of the tables. 
Much space is occupied with details respecting the 
operation of different methods of conciliation and arbi- 
tration in the various countries. Germany had 411 
courts in 1905, to which 165 applications were made, 
and these courts were able to effect 142 settlements. 
Holland had 90 courts; they intervened in 13 cases, 
and only effected five settlements. In Belgium there 
were 75 councils of industry and labour, but very 
little appears to have been done by any of them to 
settle labour disputes. In Italy there were 39 courts 
at date of information ; they intervened in 11 cases, 
and effected settlements in ten of them. In France 
there were 171 conciliation committees, and they 
effected settlements in 104 disputes. In the United 
States there are a number of conciliation boards in 
various States, but the interventions are not nume- 
rous. In Ohio the board intervened in six cases, and 
effected settlements in three of them. In Missouri 
there were eight cases, settlements being effected in 
four. In Wisconsin there were six interventions, 
and settlements effected in four of them. In Indiana 
the Labour Commission intervened in two cases, one 
being successful. In Illinois there were 26 interven- 
ventions, in 16 of which the Board was successful. 
On the whole the operation of the Conciliation Act in 
this country compares favourably with those in all 
other countries; but our greatest success is in the 














operation of voluntary boards of conciliation and arbi- 
tration—in the iron and steel industries, in coal- 
mining, in the cotton and woollen industries, and in 
the engineering trades. The trend of public opinion 
is favourable to conciliatory methods. In the boot 
and shoe trades the Act operates, but in the clothing 
trades the voluntary system is in operation, It is 
satisfactory to find that we are not behind other 
countries. 

That portion of the report which deals with the 
organisation of labour shows where the greatest de- 
velopment has taken place. Germany shows rapid 
progress in general or federal organisation. There are 
two distinct sections ; the Social Democratic Societies 
embrace more than two-thirds of the aggregate 
organised workers of the country, The ‘‘ Christian 
Societies ” have also made great progress, and are still 
said to be able to hold their own. The aggregate, 
membership of all the unions is said to be 1,466,625, 
with an annual income, all told, of 1,300,360/. In 
France the transport trades have the largest number 
of unions, but the engineering, metal, mining, and 
textile trades have the largest membership. The 
building trades have also a sat number of unions. 
The total number of unions is said to be 4625, and the 
membership 781,344. In Austria the engineerin 
and metal trades lead; the building trades anc 
transport industries come next in importance respec- 
tively. There were 2750 unions, with 205,651 members. 
In Italy there were, it is reported, 480,689 members, 
but the number of unions is not given; agricultural 
workers take the lead. In Spain there were 373 
branches of unions, with 56,905 members, so that the 
recent strikes must have been mainly by non-union 
workers. In Denmark there were 978 unions, with 
67,503 members. InSweden there were 1452 branches of 
unions, with 91,452 members. In Norway 23 unions, 
with 14,740 members. In Switzerland 569 unions, with 
41,862 members. In Holland 134 unions, with 6535 
members; so that there, also, non-unionists appear to 
preponderate. The number of local or branch unions is, 
however, not given, so that the proportions may be the 
other way. The United States most nearly approach 
to British unions, numerically and financially. * the 
American Federation of Labour alone there are 118 
affiliated unions, with a total membership of 1,494,300 
and an annual income of 43.212/. In Germany 
there are old-age pensions and insurance against 
accident. In the latter respect Austria - Hungary 
follows the lead of Germany. In Germany 10,224,297 
persons are thus insured. Ss actual organisation the 
United Kingdom takes the lead, but in some other 
respects it lags behind. On the whole, however, the 
conditions of labour are better here than anywhere 
else in the world. 

The thirty-ninth annual Trades Union Con . 
which opened its sittings in St. George’s Hall, Liver- 
pool, on Monday last, was the largest representative 
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gathering of its kind ever seen in this country. In 
round figures there were nearly 500 delegates, repre- 
senting over a million and half fide trade 
unionists, for there is no longer dual representation 
by trades and labour councils. All the great organisa- 
tions of labour will be represented except the Masons’ 
Society and the General Union of Builders’ Labourers. 
The proceedings and resolves will be commented upon 
next week, when the whole of the reports will be 
before us, as only then can we estimate the value of 
the congress asthe Labour Parliament of Britain. 





Some discussion has been revived as to the propriety 
of trade unions and friendly societies meeting in 
public houses, which some men with religious and 
temperance scruples loudly condemn. But whose 
fault is it that the public house and trade unions 
became so closely connected? To a great extent it 
was the fault of the religious bodies, Church of 
England and Dissenters, for both refused to let their 
school-rooms for such pu In the ’fifties, 
’sixties, and the early ’seventies efforts were made by 
the Lahour leaders and trade-union officials to obtain 
school-rooms, but failed. At one time there was an 
excellent opportunity for taking such a step, if school- 
rooms were attainable, for the publicans complained 
that the drink bill on lodge nights was insufficient 
for rent, gas, attendance, &c. Then some of the central 
bodies rented or built offices, such as the Engineers, 
the Ironfounders, the Bricklayers, Carpenters, &c. 
Now, several of the larger unions have handsome 
edifices of their own in London, Manchester, New- 
castle, Oldham, and other places. 





The new French law for securing one day’s rest out 
of the seven that constitute the week is threatened 
with dire opposition by the hotel and restaurant 
keepers of Paris, and doubtless elsewhere in the various 
popular resorts in France. The worst feature in 
legislative enactments of this character is that all 
exceptional cases cannot well be dealt with. The excep- 
tions would take up more space than the enacting 
clauses, and however wide the exceptions might be, 
there would still be complaints by those left outside. 
But if the parties concerned do not strive to arrange 
matters between themselves, the Legislature is 
bound to step in sooner or later. It has long been 
regarded as a reproach to France that there was 
little difference between week days and Sundays. It 
remains to be seen how the several parties will 
meet the threatened opposition of the hotel keepers, 
restaurant keepers, and others who seek exemption 
from the provisions of the law, at least in some 
months of the year. There is at the present time a 
distinct movement all over the Continent of Europe 
in favour of one day’s rest in seven, and the pro- 
— usually is to make the day of rest the first 
ay of the week, instead of the seventh, which is 
still observed by the Jews in all countries in which 
they reside and labour. 





The report of the Boiler-Makers and Iron-Ship- 
builders indicates continued improvement in the state 
of trade in this large and important industry. The 
figures, we are informed, are not sufficiently accurate 
for a just comparison with the month previous, as 
several returns were absent, owing doubtless to the 
holiday period of the year. The total on the funds 
was 5487—previous month, 5695, The actual number 
of unemployed was 2302, as against 2465 in the 
previous month. The total on the sick fund was 1786— 
previous month, 1848 ; on superannuation benefit, 1399 
—previous month, 1382. The total cost of all benefits 
was 8734/. 19s, 2d. in the month, the weekly expendi- 
ture being less in proportion than in the month previous. 
As showing the improved state of trade, riveters are 
advertised for by important shipyards on the Clyde 
and the Tyne. There was a net increase in member- 
ship of 121, after allowing for deaths and arrears to 
the extent of 174, so that 295 new members were 
admitted into the society in the month. In this way 
almost all who work at the trade have at one time or 
another been members of the Union. The voting for 
Parliamentary candidates showed a majority of 963 
for two candidates over one. The votes were against 
the general secretary being a candidate, as the members 
think he is more vabestio to the union as general 
secretary. The result is that all are satisfied, even 
the man who is out-voted. ‘The report shows that 
even in so excellent a union of skilled mechanics 
there are some who are experts at drawing money 
from the funds on one pretext or another, men who 
will shirk work if ible ; but once the eyes of the 
officials are upon them they have to reform or go. 


The report of the Associated Blacksmiths of Scot- 
land indicates that considerable improvements have 
taken place as regards the state of trade in this branch 
of industry. The holiday season is not a time for 
accurate comparisons, except with a similar period in 
former years, and this would not be of much value. 
There was a gain in membership, and the finances 





paid up. Trade is said to be fairly good, but a lull is 
ug eng in the placing of new shipbuilding orders. 

n Belfast the men have been paid advanced rates from 
A t 10 by Messrs. Harland and Wolff, Limited, and 
by aden adm, Clark, and Co. Limited. The 
dispute at Messrs. Vickers Sons and Maxim, at Barrow, 
as to the time and piece-work card has ended in the 
defeat of the men, after thirty-nine weeks’ strike. 
The firm was enab!ed to fill the strikers’ places with 
non-union men. 


The report of the Oldham Cotton-Spinners shows 
that the united membership of the Association was 
16,319—a decrease of 19 in the month, but an increase 
of 1456 over a year ago. Of the total, 7446 were full- 
paying members—an increase over the previous month 
and over a year ago. The proportion of unemployed 
was 4.08 per cent.—a decrease over the previous month, 
but an increase over a year ago. The officials had to 
deal with 26 cases of dispute, as compared with 35 in 
the month previous and 21 in the same month a year 
ago. The accident cases were 43, against 32 and 29 
respectively at the same periods. There were also 25 
compensation claims sent in to employers, as against 
32 and 17 respectively at the same periods. These 
cases of compensation are arranged mutually by the 
representatives of the parties. The financial gain in 
the month was 1498/. 14s. 8d.; in this is included 
the -_ to the superannuation portion of the general 
fund, which are now amalgamated. It is reported 
that in the Oldham district 200,000/. were withdrawn 
for the usual summer holiday. 


The position of the Clyde shipbuilding industry at 
the date of writing is rather ominous. The boiler- 
makers and iron shipbuilding members in that busy 
district some time ago lodged a demand for a 5 per 
cent. advance in wages, failing which the Society, by 
a vote of its members, decided to strike on the 15th of 
this month. The employers at first, it is said, refused 
to discuss the matter at a joint conference, but subse- 
quently agreed to meet the representatives of the men 
if the demand was withdrawn. This the officials of 
the union declined to do, and the threat of a strike was 
renewed. Should a strike take place, some 10,000 
men will be affected, besides those who will be indi- 
rectly affected by stoppage of work. 


It is reported that 6000 Welsh miners in the 
Rhymney Valley came out on strike at the end of last 
week, on the expiry of their month’s notice, in con- 
sequence of the continued employment of non-union 
men. This course of action cannot be defended on 
om or moral grounds, for a man has the right to 
belong to a union or not, as he pleases. It is alleged, 
however, that the employers, in a sense, make the 
union responsible for wieloner action is taken by non- 
unionists in case of a dispute. Be that as it may, it is 
regrettable that strikes against non-union men should 
continue. The employers have an equal right to 
employ non-union labour if they so please. 








It is stated that the chain-making industry in 
Staffordshire is somewhat alarmed at the migration of 
some chain-makers to Germany, where the men are 
said to be enticed by higher wages and other better 
conditions of employment. It is feared that the men 
who leave will become the pioneers in the development 
of the chain-making industry in Germany, carrying 
with them, as they will do, all information as regards 
the latest improvements in that industry, and the 
methods of English workers in that trade. Yet an 
English firm might go there, erect works, and manu- 
facture. 

The Unemployed Central Body in London has opened 
another Labour Registry Exchange at Camden Town. 
Domestic servants, male and female, are to be ex- 
cluded. But why? These workers surely need facilities 
of the kind as much as others—perhaps more so, if 
the stories ee existing registry offices are to 
be believed. In any case, if those who want to be 
hired can be | a into communication with hirers, so 
much is gained. 





BLAST REFRIGERATION. 


Requi 

By J. E. Jounson, Jun. (Longdale, Virginia, U.S.A.). 
Tue discussion on the subject of drying the blast for 
blast-furnaces, so suddenly precipitated by the paper of 
Mr. James Gayley, in October, 1904, gave rise to many 
questions, some unimportant, others of the highest im- 
portance. The latter, from a technical point of view, 
may be reduced to four, as follows :— 
1. What causes the saving to be of such magnitude? 
2. What will be the value of the saving in any given 

9 


case ? 
3. What is the cost of the installation required under 
given circumstances ? 


* Paper read before the Iron and Steel Institute, 








show that arrears during the early holidays were being 
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4. What is the cost of operation under the same circum. 


The answers to these will obviously afford the answer 
to the financial question which, after all, controls the 
decision as to the value of the improvement in any given 
case—namely :— 

What return may be expected on the investment re. 
quired in any given case ? 

I have given what I believe to be the correct answers to 
> open (1) and (2) in another place,* and the views 
there expressed have received such support from blast- 
furnacemen and scientific metallurgists that they will, for 
the purposes of this paper, be taken as established. 

The object of the present paper is to provide simple 
and easy means for determining the answer to questions 
(3) and (4)—namely, the plant cost and operating cost of 
the blast-refrigerating apparatus under any given condi- 
en, oe to point out means whereby this refrigeration 
may be accomplished with less first cost and less working 
expense P cubic foot of blast treated than were required 
by Mr. Gayley’s installation. For the fulfilment of this 
purpose it is to trace some connection between 
the quantity of refrigeration necessary and the power 
— for its production, since both the cost of plant 
and the cost of o tion for large refrigerating plants 
are closely proportional to the horse-power of the steam 
cylinders. 

It is well known that the power required for a given 
quantity of om per minute, Q, is theoretically 
proportional to FP T2 where T; is the absolute tempera- 

1 
ture (Fahrenheit + 460 deg.) at which the heat is absorbed 
by the system, and T, that at which it is rejected, the 
expression being 

HP = _778_ Q T,-T, 
33,000 7, ° 


where Q is measured in British thermal units per minute. 
The 6 pee ye refrigerating machine having 
so largely supplanted all others for land service, we shall 
consider only that type. Upon it, fortunately, reliable 
investigations have been made, which enable us to estab- 
lish a relation between its theoretical and its actual per- 
formance, and this goes far to answering our questions. 
Professor Denton, in New York, has carried out a 
series of accurate scientific tests on a 75-ton ammonia 
‘‘dry-compression” machine at different suction or ab- 
sorption temperatures and different condenser or rejec- 
tion temperatures, while Professor Schroter, at Munich, 
has conducted a similar series of tests on an ammonia 
** wet-compression” machine, the results of both being 
collated in a paper by Professors Denton and Jacobus, 
read before the American Society of Mechanical Engi- 
neers on *‘The Performance of Refrigerating-Machines.”+ 
For a number of tests in each of these series I have 
calculated the theoretical horse-power by equation (1), 
and compared it with the actual indicated horse-power of 
the steam cylinders, the ratio of the latter to the former 
being called R, it being in fact the reciprocal of the 
efficiency on this basis. 
These values of R have been geen as ordinates with 


the corresponding values of 7T,-T, as abscissee, as shown 


: ° ° 1 

in Fig, 1, page 334, the circles being the results of the 
dry-compression tests and the crosses those of the wet- 
compression series. 

The values of R plainly decrease with the value of 


1-Ts and it is clear that when the temperature range 


. 41 
is zero Rshould be 1, the efficiency being perfect. Accord- 
ingly, straight lines have been drawn for each series pass- 


ing through the point ‘es . 0, R =1 } and these 


‘ se . 1 
lines coincide with the points in the two cases with sur- 
prising accuracy, and may be taken as expressing the law 
of this relation correctly. 

As these tests represent widely varying conditions in 
each series, it is clear that there is a trustworthy connec- 
tion between the conditions of refrigeration and the 
power required for it in any case.{ 

_ As the dry-compression machine makes the best show- 
ing, and as the advances of the art since the publication 
of these tests have surely increased the efficiency of the 
rocess, especially for such large units as are required in 
last refrigeration, the values of R, as determined from 
these dry-compreseion tests, are used throughout in this 
paper unless otherwise stated. 

The algebraic expression of these values is— 


sa T, 7?) 
R=14 4.15 (74-79), 


The relation between temperature range and power re- 
p ante me for a given quantity of heat having been 
etermined, we need only to know in addition the 
quantity of heat to be removed to determine the actual 
orse-power required. 
_ The quantity of blast used being commonly measured 
in thousands of cubic feet per minute, the quantity of 
heat required to be removed per 1000 cubic feet of blast 
is obviously the most convenient basis, but we are at 
once confronted with the difficulty that, as we change 





* See ‘‘ Notes on the Physical Action of the Blast- 
A om mea Washington Meeting, American Institute of 
Mining Engineers, May, 1905. 

+ Transactions of the American Society of Mechanical 
Engineers, vol. xiii., 1892, page 507. 
} Although this seems such an obvious means of deter- 
mining the actual power requirements in any case, when 
the general conditions are known, it is entirely new, and 
has never been used by refrigerating engineers, so far as 





known by me. 
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the tem ure of the air, we change the volume of a 
iven weight as well, 1000 cubic feet at 70 deg. Fahr. 
Fecoming 900 cubic feet at 21 deg. Fahr.; so that in 
considering the quantity of water vapour contained in the 
blast as a ected by refrigeration we not only diminish 
it by the fact that a cubic foot of space will contain less 
moisture at 21 deg. Fahr. than at 70 deg. Fahr., for in- 
stance, but that there are only nine-tenths as many cubic 
feet for a given po of blast. 

To overcome this difficulty the standard temperature at 
which blast is measured is taken at 70 deg. Fahr., at 
which 1000 cubic feet of air weigh exactly 75 lb., and all 
calculations are based on 75 lb. of air, correction being 
made for variations in volume. 

For the convenience of those desiring to make calcula- 
tions on blast-drying, a diagram (Fig. 2, page 334) is 
given, which gives various relations of this standard quan- 
tity of air, based on its tem ture. 

The lower half of the diagram contains three curves 
whose abscisse are temperatures, and their ordinates 
quantities of heat above 0 ~—_ Fahr. 

The straight line I shows the sensible heat, above that 
at 0 deg. Fahr., of 75 Ib. of air at any given temperature. 

The upper curve II. gives the quantity of heat present 
above 0 deg. Fahr. in the water vapour which will satu- 
rate 75 lb. of air at different temperatures. 

The latter quantity is not that given in steam-tables as 
the ‘‘ total heat of steam,” but represents as nearly as may 
be the heat which would require to be removed by refri- 
geration in order to reduce the vapour present in the air 
to the quantity sufficient for its saturation at 0 deg. Fahr. 
This is made up as follows, for temperatures up to the 
freezing point :— . 

1. The sensible heat of the ice above 0 deg. Fahr. (the 
specific heat taken as 0.50). — 

2. The latent heat of freezing. 

3. The heat of vaporisation. 

These are all to be taken for the given temperature and 
the quantity of moisture actually present in 75 Ib. air at 
the temperature. Above the freezing point the condi- 
tions are altered ; for part of the water, as soon as con- 
densed, will not wait to be cooled down to the tempera- 
ture of the refrigerating coils, but will drip off them soon 
after its deposition. As a fair estimate, therefore, one- 
half of the sensible heat (above 32 ~ Fahr.) for all the 
vapour in excess of that present at freezing is added to 
the other items. This is shown in the accompanying 
table, as well as the diagram curve II. : 

The lower curve III. is located by adding the ordinates 
of the first two, and represents, therefore, all the heat 
requiring to be removed to reduce the air from satura- 
tion at a higher temperature to saturation at 0 deg. 

The small quantities of heat A Q, of which these larger 
quantities are made up, are each removed at a different 
temperature, and therefore correspond to a different T, in 
formula (1); hence these total quantities cannot be ap- 
plied directly in that formula, but the latter must be put 


into theformHP =R 778 Q (7, *s) and integrated 


2 
in order to give numerical results. This would be so 
tedious a process as to be useless if done analytically, but 
may be done conveniently by the application of the 
entropy diagram invented by Professor J. Willard Gibbs, 
of Yale University, many years ago, and brought to the 
attention of the engineering woubll ob large some fifteen 
years ago by Mr. Macfarlane Gray, of England. 

To many it will be a matter of indifference how the 
results are reached, provided only that they are reached 
correctly and swiftly. To these it may be said that 
entropy is a mathematical quantity depending upon heat 
and temperature such that, when any thermal operation 
is plotted with temperature for abscisse and entropy for 
ordinates, the mechanical work involved is represented 
by the area included, precisely as it is with co-ordinates 
of pressure and volume in the ordinary indicator diagram. 
This quantity has been determined for 75 lb. of dry air, 
for the vapour contained in it, and for the sum of these, 
exactly as for the corresponding quantities of heat, and 
these are plotted on the upper side of the same tempera- 
ture axis as the latter. These curves are numbered 
respectively IV., V., and VI. 

The theoretical or perfect cycle of operations of the 
ammonia-compression machine is represented on this 
diagram by a rectangle whose right-hand end is the 
ordinate at the condensing temperature of the ammonia. 
Its top is a horizontal line at‘a height determined by the 
total entropy of the air to be refrigerated, and its bottom 
one at a height determined by the total entropy after 
refrigeration. (These will be called hereafter the lines of 
maximum and minimum entropy respectively.) Its left- 
hand end is determined by the suction or absorption 
temperature of the ammonia, which must be low enough 
to absorb heat from the air at the lowest temperature to 
which the latter is to be reduced. In practice, the suction 
temperature is never less than 10 deg. Fahr. lower than 
this ; and, similarly, the compression or condenser tem- 
perature is never less than 10 deg. higher than that of the 
condensing water. 

Under normal conditions, cooling water at 70 deg. Fahr. 
to 75 deg. Fahr. will always be available for condensing 
purposes in hot weather, and the maximum condenser 
temperature used in these diagrams is accordingly 85 deg. 
Fahr. ; also, in all the cases taken for analysis in this 
article this is the condenser temperature assumed, unless 
otherwise stated. 

If we assume a uniform difference of temperature of 
10 deg. on the two sides of the expansion coils, we might 
construct a curve lying uniformly 10 deg. Fahr. to the 
left of the total entropy curve—that is, having a tem- 
perature 10 deg. Fahr. lower for the same ordinate in 
each case, and the lower left-hand corner of every rect- 
angle would lie on this line, thus determining the rect- 
angle completely, as the top and bottom lines are in all 





‘cases the lines of maximum and minimum entropy ; and 


the right-hand end is the condenser temperature, as 
before, the left-hand end being then determined by the 
intersection of the line of minimum entropy with the 
ee curve. This curve, however, is not drawn on 

ig. 2, for the reason that the area of the rectangle so 
determined would have to be multiplied by R, which 
would have to be determined from the absorption and 
condenser temperatures in each case, in order to give the 
actual power required. : 

In order to avoid this necessity, three auxiliary curves 
are plotted in dotted lines, which give the actual power 
requirements direct, with an assumed temperature differ- 
ence in all cases of 10 deg. Fahr. at the refrigerating coils, 
and with three different condenser temperatures, re- 
spectively, 85 deg. Fahr., 70 deg. Fahr., and 55 deg. Fahr., 
corresponding to the temperature of cooling water avail- 
able under different conditions arid at different seasons. 

The simple rule for the use of these curves is: Draw 
the lines of maximum and minimum entropy, both ex- 
tending to the proper condenser yma on the right, 
and the latter extending at the left to its intersection 
with the corresponding dotted curve ; at this point erect 
the vertical which completes the rectangle. e area of 
this rectangle in square inches gives the horse-power 
required per 75 1b. of air for refrigeration between the 
limits chosen. 

Before proceeding to illustrate the use of this diagram 
with examples, it seems only ~~ to explain the method 
by which it is derived, for the benefit of those who are 
unwilling to use results whose origin they do not know. 
Those A are not interested in such matters, or who are 
willing to accept the results without analysing their 
origin, may omit the mathematical demonstration which 

ollows. 

The conception of entropy is too difficult and abstract a 
matter to be dealt with here, but briefly it may be said 


that the expression A Q ke r which represents the 


work of removing the quantity of heat A Q from the tem- 
perature T, to the temperature T,, may be divided into 


two factors, thus rand T, — Ty, of which the former 
1 


is absolutely dependent on T,, and the latter considered 
as a whole is independent of I, ; that is, the given differ- 
ence of temperature may exist at one absolute tempera- 
ture as anotlier. 

The work required for any given transfer of heat then 


becomes (T; — T.) x = or we may say that the work 
1 


required is an area whose length is the difference of tem- 
perature in the given case, and its height is the integral 
of the expression =. 

This expression evidently represents an element of heat 
A Q divided by the temperature T,, at which it is trans- 
ferred, and its integral is commonly called entropy ex- 
pressed by the letter 9. : 

This is the quantity which is plotted in the ayere half 
of the diagram, the quantities of heat involved being, of 
course, those which are shown in the lower half, each 
divided by its temperature of transfer, as shown in the 
table on page 335. d 

The scale of plotting is chosen for convenience in the 
following way :— . 

One unit of entropy multiplied by 1 deg. difference of 
temperature corresponds to one British thermal unit 
transformed into work, or vice versd. One British thermal 
unit equals 778 foot-pounds, and 1 aompaueer equals 
33,000 foot-pounds per minute, therefore are British 
thermal units (equals 42.4) transformed per minute equal 
1 horse-power. ‘Temperature is plotted on the diagram 
on ascale of 20 deg. Fahr. per inch, so that if re yd be 
plotted on a scale of 2.12 units per inch, we shall have 
42.4 (0) units or British thermal units transformed, or 
1 horse-power per square inch. The absolute quantity 
of entropy in true units being a matter of indifference 
for our purposes, it is plotted on this scale, and the area of 
the diagram gives 1 horse-power per square inch. 

The derivation of the dotted curves is simple. The 
area given by the entropy diagram gives, of course, the 
theoretical horse-power required, but this must in each 
case be multiplied by the factor R, derived from experi- 
ment, to obtain the actual horse-power. As horse-power 
is represented in our diagram by a rectangular area, we 
need only increase one of its dimensions by the ratio R 
to obtain the desired result, and the dimension T, — T, is 
the one chosen for that purpose for reasons of convenience. 

At various heights on the diagram the difference in 
temperature between the entropy curve and the assumed 
condenser temperature is taken, increased by 10 deg. 
Fahr., and the sum multiplied by R as determined from 


t, - Ts for that point. This product is not in any way 
to be considered as a temperature, but only as a length, 


and is set off to the left of the condenser temperature | po 


used, with the ordinate for which the temperature dif- 
ference was taken. 

These points are connected by the dotted curves, and 
when the left end of the rectangle is drawn upward from 
the intersection of lines of minimum entropy with the 
appropriate curve, its right end and top being, as before, 
the condenser temperature chosen and the line of maxi- 
mum entropy, it is evident that the length (and there- 
fore the area) of the rectangle has been increased in the 
ratio R, thus giving actual horse-power. 

In using these curves care must be taken to use the one 
corresponding to the condenser pressure in the given case. 
If this be different from any of those given, the curve! 


corresponding can ee interpolated by eye with all the 
accuracy necessary for most purposes. 

It must also be noted that the curves are only correct 

for the ‘‘direct expansion ” system ; that is to say, where 
the ammonia is expanded in the coils over which the 
air passes. 
In the brine-circulation system, the ammonia is ex- 
panded in coils.immersed in a tank of brine, which is 
afterwards circulated through coils in the refrigeration 
chamber. 

It is obvious that this system requires twice the ex- 
pense for coils or pipe surface, and also requires twice the 
temperature interval between the temperature of the ex- 
panding ammonia and that of the air, required by the 
direct-expansion system, since the heat requires to be 
- as through the walls of two sets of pipes instead 
of one. 

It is for the latter reason that the curves given are not 
correct for the brine system. To make them correct for 
this case, at least 20 deg. Fahr. should be added, instead 
of 10 deg. Fabr., to the difference of temperature between 
the points on the entropy curve and the condenser tem- 

rature. This, of course, would give a new value of 


f T Ts and a new and larger value of R to correspond, so 


2 
that the length of the rectangle for this case would be 
ba materially augmented. 

his, of course, means that the power requifed would 
be augmented in the same degree, and the cost of equip- 
ment in the same degree also, or even more, owing to the 
high cost of the second set of cooling coils in addition to 
the increased compressor capacity required. 

The danger to persons in the cooling chamber, from 
the escape of ammonia in direct expansion, isa minimum, 
since no one is ever required to enter it during operation, 
and but seldom at any time; the danger of explosive 
mixtures of ammonia with air does not exist, and the 
charge would be no more irrevocably lost in the blast 
in the cooling chamber than in the brine tank, in case of 
a bad break in the coils. 

Only one possible dan exists, which is, that brass 
parts in the path of the blast would be rapidly destroyed 
if pomtane leaks of ammonia occurred ; but as the use 
of brass or bronze in such a situation is unusual and may 
readily be avoided altogether, this is not a serious 
matter. 

Under all the circumstances there does not teem to be 
a sufficient reason for the use of the biine circulation 
now that the process of blast-drying is an established 
success, and the need for the precautions required in an 
experimental plant no longer exists. 

tis my conviction that, for the reasons given above, 
the eventual progress of blast-drying will be along the 
lines of direct expansion, and the curves of Fig. 2 have, 
therefore, been calculated on this basis. Should any one 
desire them for brine circulation, they can readily be 
calculated from the entropy table given and the formula 
for the value of R using a temperature difference for 
heat transmission of 20 deg. or 5. deg. Fahr., as might 
be found most consonant with the results of other expe- 
rience with brine-circulation systems. 

It might be as well to point out that the “total en- 
tropy” curve does not give the entropy for anything but 
saturated air; if the air be not saturated (as it generally 
is not), it is necessary to know both the dew-point and the 
temperature in order to determine the entropy. In that 
case the entropy of the water vapour alone at its dew- 
point must be taken from the ‘‘ entropy of vapour” curve 
and udded to the entropy of the air at its temperature, as 
taken from the ‘entropy of dry-air” curve. This is 
most conveniently done with dividers. The total entropy 
so determined will be above the total entropy curve at 
the dew-point temperature, and below it at the air 
temperature. 

In regard to the temperature to which the air should 
be refrigerated some consideration is necesssry. In Fig. 3 
is given a curve showing the quantity of vapour present 
in 75 lb. of saturated air at various temperatures. From 
this it is evident that the reduction in the weight of 
vapour for each degree the temperature is lowered is very 
slow after 25 deg. Fahr. is passed, and even at 32 deg. 
Fahr. it is not rapid. At the same time the horse-power 
curves show that the power requirements increase rapidly 
for very slight reductions of temperature, and it is evident 
that the ratio of expenditure to gain is increasing so 
enormously that the balance-point is soon passed. 

This is shown by +" +o which is plotted the ratio of 
water removed from 765 lb. air to the power required for 
its removal below 40 deg. Fahr. 

This is based on 70 deg. Fahr. condenser temperature, 
and single-stage non-regenerative refrigeration. 

The saving in fuel in the furnace is directly propor- 
tional to the water removed, andthe cost of plant and its 
operation nearly proportional to the power required, so 
it will readily be seen from Fig. 4 that a limit must soon 
be reached from the commercial point of view. 

In summer all the uniformity possible would be reached 
by refrigerating to 32 deg. Fahr., and all trouble from ice 
formation would be avoided by not going below this 
int. 

As the weather became colder, and the dew-point fell 
so as to be sometimes below this point, the diminished 
refrigeration required and the lower temperature of cool- 
ing water available would enable the same plant to 
maintain a lower temperature, and still retain the uni- 
formity desired by reducing the temperature of the air 





below the lowest natural dew-point probable. 
This change, being entirely under the control of the 
manager, would lead to no sudden changes, and would 


| give a coke consumption in summer so nearly the same 


as that in winter that the difference would probably be 
inappreciable. 
As between a refrigeration temperature of 32 deg. Fabr. 
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and one of 22 deg. Fahr., with a blast temperature of 
1000 deg. Fahr. and. normal coke practice, the saving for 
the latter would be about 2 cent. 

As a test of the value of t curves we a ee 
the results predicted by them with those at by 
Mr. Gayley. ; 

We, unfortunately, do not know either the condenser or 
suction pressure used by him, and the comparison must 
therefore be merely an estimate in this as in other 
details. t 

The average temperature over most of the period 
covered by Mr. Gayley’s first published results may be 
taken as 75 deg. Fahr., and the moisture per cubic foot as 
6.3 grains, or 0.9 1b. per 1000 cubic feet, corresponding 
(see Fig. 3) to a dew-point of 63 deg. Fahr. 

The air was refrigerated to about 22 deg. Fahr. 

Adding the entropy of air at 75 deg. Fahr. to that of 
vapour at 63 deg. Fahr., and deducting the total entropy 
at 22 deg. Fahr., we find the net entropy of refrigeration 
to be 1.59 in. 

The ammonia suction tem ture is not likely to have 
been higher than 0 deg. Fahr., the brine system being 
used, and the condenser temperature during most of the 
time probably ran about 85 deg. Fahr., making 
T,-Te RH T,-T: 

1-2 = —_ = 0,185 and R = 1 + 4.15 —* = 1.766. 
T, ~~ 460 be T, " 

This multiplied by 85—the actual temperature range— 
gives 150 deg. Fahr. as the ‘‘ equivalent” temperature 
range for the actual horse-power, or 7.5 in. as the length 
of rectangle. This multiplied by 1.59 in.—its height— 
gives 11.90 horse-power per 75 Ib. air. 
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Mr. Gayley was blowing 34,000 cubic feet of air at 
22 deg. Fahr., equivalent to 37,500 cubic feet at normal 
temperature, which at 11.90 horse-power per 1000 would 
require 446 horse-power. Mr. Gayley gave as the result | 
of indicator tests 460 horse power. idering all the 
estimated factors and the uncertainties of the assumptions 
this agreement is closer than we have any right to antici- 

te, and even if it differed twice as much from the actual 
result it would still be all the confirmation we could 
expect. These results are hically shown on Fig. 5 
iin rectangle U V WX, which, however, should extend 





1} in. further to the left, but is limited by the width of | 

the diagram. It does not bear any relation to the horse- 
wer curves, because, as explained above, they are only | 

for a temperature difference of 10 deg., corresponding to, 





the use of direct expansion. The method of calculation 
for the rectangle is, however, precisely the same as for 
the horse-power curves. 

This result may be taken as establishing the correctness 
of these curves for the purpose of making engineering 
ay his chi impl f i 

sing this chart as an implement of investigation, we 
may now proceed to examine various methods of refrige- 
ration. 

In order to represent these methods graphically, and 
at the same time avoid oe the diagram ( ig. 2) 
for independent use, it is reproduced in Fig. 5, with the 
rectangles representing the cases to be discussed drawn 
upon it. 

In order to facilitate comparison and reference certain 
data corresponding to frequent summer conditions— 
namely, a temperature of 85 deg. Fahr. and a dew point 
of 70 deg. Fahr., a condenser temperature of 85 deg. Fahr., 
and that the air is to be refrigerated down to 25 deg. 
Fahr., ma assumed. 

Let us also draw for convenience on Fig. 5 the line of 
10 deg. Fahr. temperature difference parallel to the curve 
of total entropy (VITI.). 

The conditions assumed are then represented on the 
—- by the figure J ad H. 

e rectangle drawn for these conditions is Z J H G, 
and its area is 5.60 x 1.89 = 11.56 square inches, corre- 
sponding to 11.56 horse-power for drying 75 lb. of air be- 
tween the limits and under the conditions assumed. 
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It is evident that the area below the curve of total en- 
tropy and the line of maximum entropy, above the line 
of minimum entropy, and to the left of the line of con- 
denser temperature, represents the theoretical minimum 
work for the performance of that amount of refrigeration. 
This must be increased in practice by moving the curve 
of total entropy 10 deg. Fahr. to the left, to give the 
necessary temperature head. This is the curve of 10 deg. 
Fabr. temperature difference on Fig. 5, and is approxi- 
mately a diagonal line across the diagram, making the 
area roughly triangular. On the other hand, the energy- 
diagram of the ammonia refrigerating cycle is, as already 
stated, a rectangle, and as it must 2 as large in every 
direction as the diagram of energy required, it is obvious 
that there must be a large quantity of waste room in the 








75 70 65 60 55 50 95 G0 85 30 25 20 15 10 05 


DOWNWARD IN ORDER TOHAVE | 
THEM ON THE SAME 


former diagram, and that, accordingly, energy is being 
wasted. 


This is also evident from an inspection of Fig. 3, since 
this shows that of all the moisture contained in the air 
at 70 deg. Fahr., half is precipitated when the tempera- 
ture 1s lowered to 50 deg. Fahr., and of that removable 
down to 25 deg. Fahr. almost two-thirds, yet the heat 
of all this is removed at the temperature of 25 deg. Fahy. 

This is precisely as if, in pumping from a shaft 45 ft. 
deep, in which three-fifths of the water entered in the 
upper 20 ft., we put one pump at the bottom and let ail 
the water run down to that level before pumping it out. 
It is really much worse than this, because in pumping 
heat the power required increases much faster than the 
head, while with water this is not so. 





Horse-power per Ub, of Water removed. 
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The remedy is as obvious in refrigeration as it is m pump- 
ing—namely, to have two pumps, catch the greater part 
of the heat near the top of its scale and pump it out from 
there, pumping from the lower level only the heat which 
comes in at or near that level, a much smaller quantity. 

This means the use of two ammonia-compressor cylin- 
ders, one working from the 15 deg. Fabr. suction tempera- 
ture as before, the other working from a much higher 
suction temperature—say 36 deg. Fahr.—both, of course, 
working to the same condenser temperature. 

The rectangle for the latter of these extends from 
line of maximum entropy for the case assumed, J 
Fig. 5, down to the line L M through 46 deg. Fahr. on 
the “total entropy curve,” the end lines being drawn as 


the 
. in 


‘before, the whole rectangle being J K LM. 
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TABLE OF QUANTITIES OF HEAT AND VAPOUR IN 75 LB. OF AIR. 
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The rectangle for the first-mentioned cylinder extends 
from the line N L M down to that of minimum entropy 
G H, the completed rectangle being M N G H. 

The area - 5 the first of these is 3.50 x 1.25 = 4.375 
square inches; of the latter 5.60 x 0.64 = 3.575 square 
inches ; total, 7.95 square inches, corresponding to 7.95 
horse-power per 75 lb. air, as compared with 11.56 horse- 
power for doing the same work in one stage. 

This involves also the great advantage that most of the 
water is removed at a temperature above freezing, so 
that the quantity of ice which can form is greatly re- 
duced, even in the coils of the second stage. 

Three stages could similarly be used, but with a much 
smaller saving, as an inspection of the area outside the 
the ‘‘85-deg. horse-power curve” will show, so that the 
added complication of another stage would probably be a 
poor investment, especially as other considerations, to be 
mentioned presently, contribute to reduce the relative 
economy and desirability of this step. 

The air leaving the .* wr chamber is at the 
temperature of 25 deg. Fahr., and it is plain, on the 
briefest consideration, that this may be used for cooling 
the incoming air, with a saving of power to the refrigerat- 
ing machine. 

What the amount of this cooling will be is, of course, 
not a question of entropy, but simply one of heat. It is 
not, however, one of easy algebraic solution, since the 
total heat of the vapour is a very complicated function of 
the temperature, that of the air being, of course, a per- 
fectly simple one of direct proportion. 

It is for this purpose that the curves of heat are added 
below those of rr: on the diagram. 

The problem is: Given 75 lb. of dry* air at 25 deg. 
Fabr., allowing a temperature difference of 10 deg. Fahr., 
and using the counter-current system of cooling, to what 
temperature will 75 lb. of air at 85 deg. Fahr., saturated 
with vapour at 70 deg. Fahr., be cooled ? 

Neglecting the insignificant superheat of the vapour, 
the air must be cooled from 85 deg. Fahr. to 70 deg. 
Fabr. before the moisture will be a factor; and the specitic 
heat of air being constant, this will obviously warm the 
dry air up from 25 -— Fahr. to 40 deg. Fahr. 

As 10 deg. Fahr. difference of temperature to give the 
necessary thermal head is assumed, the dry air will be 
discharged at 75 deg. Fahr., and the heat absorbed by it, 
from 40 deg. Fahr. to 75 deg. Fahr., is obviously that 
available for cooling the saturated air below 70 deg. Fahr. 

_Taking from the curve “heat of dry air” that due to 
35 deg. Fahr. difference of temperature, we measure it off 
(towards the axis) from the 70 deg. Fahr. point on the 
curve of total heat ; it comes to 1992 British thermal units, 
the line through which intersects the total heat curve at 
58 deg. Fahr. 

bis transaction is shown in Fig. 5. From this it is 
obvious that the line of maximum entropy for this case 
is that through the temperature 58 deg. Fahr., which is 

Simply transferred vertically over to the total entropy 
cur This line is shown at Y P in Fig. 5, the whole 
rectangle being Y P H G, whose area is 1.11 x 5.6 = 








One further step may be taken, though not a long one. 
When air at 25deg. is used to cool air at 85 deg., a great 
loss of thermal head takes place, and this may be reduced 
by dividing the regeneration into two stages as well as 
the refrigeration. 

To illustrate this method it may be assumed that the 
out-going air is warmed in the first stage from 25 deg. 
Fahr. to 45 deg. Fahr., and in the second from 45 deg. 
Fahr. to 75 deg. Fuhr. 

The heat absorbed in the latter operation will cool the 
incoming air down to 65 7 Fahr. Assume now that 
this is refrigerated down to 52 deg. Fahr., represented by 
the rectangleA BC D. The heat absorbed in warming the 
dry air from 25 deg. Fahr. to 45 deg. Fahr. will cool the 
incoming air from 52 deg. Fahr. down to 42 deg. Fahr. 
(see heat diagram of Fig. 5). It is then refrigerated by 
ammonia down to 25 deg. Fahr., represented by F FG H. 

The areas of ABCD and FF GH are 2.92 x 0.575 = 
1.68 square inches, and 5.6 x 0.55 = 3.08 square inches, 
corresponding to a total of 4.76 horse-power. 

his is a saving of only 44 per cent. over the last 
method, and it is extremely doubtful whether it is advis- 
able to incur the extra elaboration of plant to secure this 
advantage. This mes more evident when it is con- 
sidered that the case chosen represents what may be 
called the worst normal summer conditions, and the 
saving would be less as the total range of air refrigera- 
tion and of ammonia temperatures diminished during 
the less hot and humid weather of the other seasons. 

isregarding, therefore, this last improvement, it is 
found that with one-stage ——— and two-stage 
refrigeration the air can be cooled to 25 deg. Fahr. with 


ae or 42 per cent. of the power which would be re- 
quired by non-regenerative single-stage cooling as used 
by Mr. Gayle , even with the eidition of econemy for his 
process given by the direct-expansion system. 

But before a final decision can be made as to the com- 
mercial value of the system recommended, the first cost 
and the simplicity and ease of operation of the two 
systems must be considered. 

The’ advantages of the direct-expansion system have 
already been pointed out, and nothing more need be said 
on that subject. The rest of the comparison may be 
divided into two portions—one relating to the relative 
cost of the refrigerating machinery in the two cases, the 
other relating to that of the regenerative apparatus. 
These will be considered in the order given. 

The cost of refrigerating machinery complete, with 
coils and condensers, is nearly proportional to its horse- 
power, though somewhat higher for the two-stage appa- 
ratus than for the single stage, because with the former 
the average range of temperature between ammonia and 
air is much less than in the latter, as a brief inspection 
of Fig. 5 will show, so that the surface of the evaporat- 
ing coil requires to be larger in proportion. At the same 
time the average density of the ammonia handled by the 
cylinders is higher; so that a greater weight of it is 
handled per horse-power, which causes the condenser 
coils to require more surface also. 

On the other hand, the higher density of the ammonia 
leads to smaller compressor cylinders for a given horse- 
power with a corresponding saving in first cost. : 

As to complication, two compressor cylinders of dif- 
ferent sizes are required by the two-stage process, where 
Mr. Gayley uses two of the same size, and two sets of 








6 22 square inches = 6 22 horse-power, as compared with 
ong horse-power for the same work without regenera- 
10D. 

With this improvement can now be combined that of 
Stage refrigeration, By which is obtained the two rect- 
angles Pc RS and TS HG, whose areas are 3.72 by 0.66 
= 2.45 square inches, and 5.6 by 0.45 = 2.52 square inches, 
corresponding to a total of 4.97 horse-power per 75 Ib. air 
— refrigerated in stages and with the aid of regene- 

101), 

‘he trivial amount of water vapour still present is 
neglected, being only 0.4 per cent. of the total weight. 


valves, &c., for the evaporating coils are required instead 

| of one, on account of the different pressure, but this is an 
insignificant matter. 

Definite figures in such cases can, unfortunately, not 

be given, as they would depend upon the actual estimates 








of the builders ; but it may safely be considered that the 
inc! cost per horse-power of the two-stage plant 
complete would not exceed one-fifth more than that of 
the single stage, and as the horse-power of the former is 
42 per cent. of the latter, the total cost for the former 
would be just 50 per cent. of that for the latter. 

To this must be added the cost of the regenerative 
system. This, like the machinery, must depend directly 
upon builders’ estimates, and so it is not capable of exact 
valuation, but brief consideration will show that it is 
very low. 

he regeneration would be effected by the air at its 
exit from the refrigerating chambers ing on one side 
of the pipe surfaces, on the other side of which ae 
the incoming atmospheric air. Whether or not a fan be 
used, the pressure involved would be extremely small— 
not Saseniiion a few ounces in any case; the tu would 
be large, their walls very thin, and the structure contain- 
ing them would also be of the lightest description, with 
all jomts easily and cheaply made. The average tempe- 
rature difference would also be } so that the surface 
required would be correspondingly small, especially in 
view of the active circulation caused by the movement of 
such ve quantities of air. 

An allowance of 10 cent. of the cost of the refrige- 
rating machinery would be ample for such an apparatus, 
making a total of 55 per cent. of the cost of the single- 
stage non-regenerative apparatus. 

he attendance for this last apparatus would obviously 
be nil, and that for the two-stage refrigerating machinery 
less than that for the single stage, on account of its smaller 
size. 

An objection may perhaps be made that the introduc- 
tion of the cold air into the blowing cylinders reduced 
the power requirements of the blowing-engine in Mr. 
Gayley’s tests, and that this advantage will be lost by the 
pageesraive system of air-drying. 

his is per! pn dew but to answer it requires only 
an inquiry as to whether power can be saved by refrige- 
rating air previous to introduction into air.compressor 
cylinders. 

If the ipening meee and air-com were 
both perfect, the net result of such an operation would be 
zero; but as air-compressors and blowing-engines are 
about 87 per cent. efficient, and refrigerating machines 
never much more than 60 per cent., it is evident that a 
loss would result in practice. Therefore, in all ordinary 
cases it will pay to save on the refrigerating machine at 
the expense of the blowing-engine. ' 

In Mr. Gayley’s results, the diminished volume of air 
blown was largely due to the less quantity of coke re- 
quired, and the saving of blowing power was partly due 
to uced pressure in consequence of this, as well as 
to diminution of volume due to refrigeration. 


ConcLusions. 
The SRening conclusions may be regarded as having 


been establishe 

1. That the substitution of the direct expansion for the 
brine circulation system leads to important economies in 
first cost, in power required, and in attendance, not off- 
set by any necessary advantage on the side of the brine 
circulation system. 

2. That the regenerative system leads to importent 
economies in first cost, only in a minor degree off-set by 
the loss of advantage to the blowing-engine. 

3. That the two-stage method of refrigeration leads to 
important economies in first cost, in power requirements, 
onl ie absence of trouble with ice on the coils of the first 
stage, not off-set by any disadvant wo! ider- 
ing. 








4. That by a combination of these methods as compared 
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with the brine circulation, single-stage, non-regenerative 
system, it is possible to dry the blast with less that half 

e first cost for plant, with much less attendance and 
with one-third the power. 

5. That from a commercial point of view there is no 
gain in refrigerating the air to too low a temperature, 
32 deg. being probably as low as it pays to go in summer 
and 22 deg. in winter. 

In making these assertions it must be plainly under- 
stood that there is no desire to reflect on Mr. Gayley ; 
he was conducting an enormous experiment in metallurgy, 
the details of the method of refrigeration were of no 
importance whatever. No one need be surprised that 
Mr. Gayley did not wish to try two or three experiments 
at once, or that he chose the simplest and most direct 
means for the accomplishment of the main object. 

This having been a magnificent success from a metal- 
lurgical point of view, the details of the method naturally 
come up for consideration ; and in pointing out means 
whereby both the first cost and the operating ex of 
the can be materially reduced, in view of certain 
criticisms that have been made, it is believed that a real 
service will be rendered to the invention. 

In conclusion it may be explained that the methods of 
blast refrigeration and of calculation of power require- 
ments here described were worked out complete (except 
the “ horse-power” curves) nine years ago, with the idea 
of obtaining patents on the former; but when it was 
found that Mr. Gayley had already secured the funda- 
mental patents, no further attempt was made to protect 
the details of the methods, and they are now offered 
freely to the profession. 

Other methods of scieipeetien by the use of the 
‘*dense-air” machine and the utilisation of the reduction 
in volume after compression by the blowing cylinders 
have been investigated, but the results are so far inferior 
to those here described that it is not considered necessary 
to enlarge on them. 








THE BOILER EXPLOSION ON THE §S&.S. 
** CHELMSFORD.” 


A FORMAL investigation, under the poontinns of the 
Boiler Explosions Acts, 1882-1890, has m held by the 
Board of Trade into the circumstances attending the 
boiler explosion which occurred on board the ss. Chelms- 
ford at Hull, on May 21 last. The Chelmsford is one of 
the well-known fleet of passenger steamers belonging to 
the Great Eastern Railway Company, and the explosion 
resulted in the death of two members of the crew and 
injury to a third man. : J : 
he investigation was held _in the Guildhall, Harwich, 
the Commissioners of the Board of Trade being Mr. 
George Ranken Askwith, barrister-at-law, who presided, 
and Mr. J. Melrose, C.B., J.P. . Mr. G. C. Vaux 
conducted the case on behalf of the Board of Trade, and 
for the Great Eastern Railway Company, who were not 
legally represented, there appeared Captain Daniel 
oward, the marine superintendent and registered 
managing owner. 

In his opening statement Mr. Vaux said the parties to 
the inquiry were Captain Howard, the marine superin- 
tendent, . J.N. Blinkinsop, superintending engineer, 
Mr. Percival Robinson, chief engineer, r. Walter 
Gregory, third engineer, Mr. Charles Albert Mills, fourth 
engineer, Harry rney, donkeyman, and the Great 
Eastern Railway Company, the owners. The vessel, 
continued Mr. Vaux, was built by Messrs. Earles, at Hull, 
in 1893. She was fitted with engines of 3,397 nominal 
horse-power, registered at the port of Harwich, and her 
tonnage, after deducting for propelling power, was 
595.97 tons. The vessel was engaged in passenger traffic, 
and at the time of the explosion was undergoing the 
annual a for the renewal of her certificate, which 
expired on May 19. After describing how the vessel was 
fitted, Mr. Vaux said the subject of the investigation was 
the blowing out of theinner-breast manhole door of No. 5 
starboard boiler. On May 16 Mr. Thomas Kendall, en- 
gineer and shipwright surveyor to the Board of Trade, 
visited the vessel for the purpose of inspecting her for the 
renewal of her certificate, and on that occasion Mr. 
Blinkinsop called his attention to the inner-breast door of 
No. 5 boiler. After the examination Mr. Kendall, Mr. 
Blinkinsop, and Mr. Pailing (chargemen boilermakers 
for Messrs. Earles), and the chief engineer, who were all 
present, agreed that that door did not require to be fitted 
with a ring, as was done in the case of some of the other 
doors ; nothing was therefore done to it. On May 21 
the boilers and valves were to be tested under 
steam, and while steam was being got up the 
third engineer and the donkeyman went round the man- 
hole doors and tightened up the bolts. About 2.30 p.m. 
there was a pressure of steam of about 1251b. The chief 
engineer (Mr, Robinson), the third and fourth engineers, 
Herbert Fuller, a fireman, and Charles Bowes, a brass- 
finisher, in the oy ge! of Messrs. Earles, were all in the 
forward stokehold. The chief and third engineer appear 
to have gone to the engine room, leaving the three re- 
maining men behind. Shortly after 2.30 pu. a joint of 
the breast-door of No. 5starboard boiler blew out with a 
loud report, and steam and hot water escaped into the 
stokehold. The fourth engineer rushed up the ladder. 
He succeeded in getting to the top, and then fell 
unconscious. The fireman brass-finisher failed to 
escape, and the third engineer subsequently went into the 
stokehold and carried them out, being badly burnt in the 

Both the fireman and the brass-finisher were 

ead when they were got out. An inquest had been held, 

and the jury found that the men had been scalded to 
death owing to the accidental blowing out of packing. 

A large number of witnesses were then called by 


caatin Howard, the managing owner, said he had 
heard of no ie ny = from the engineers, firemen, or 
donkeyman of the Chelmsford with regard to the man- 
hole doors of the vessel. . 

r. J. N. Blinkinsop said he was perfectly satisfied 
with the qualifications of the crew; only the chief and 
second engineers in the ship held certificates. He ex- 
amined the door in question with Mr. Kendall, the Board 
of Trade surveyor. The position of the door was not 
awkward to get at; it was central, and there was no 
discussion about fitting a ring to the door, because no 
danger was apprehended in using it as it was. Mr. 
Kendall ron. with that. The door had never previously 
given any trouble, and no complaints had been received 
about the doors on any other ships. He saw a little 
corrosion on the door after the explosion. He got 
back to the ship after the explosion, and went down 
the hold with the chief engineer and others. He con- 
cluded that there = have been a little slack place in 
the ring, and possibiy the two bottom bolts were un- 
peer screwed up, and the steam had penetrated 
between the folds of the ring; und as soon as the steam 
reached the bottom of the ring it pressed through, and 
blew out very rapidly. : 

John Robert Pailing, “~¥ boilermaker, in the 
employ of Messrs, Earles, at Hull, stated that he did not 
consider the door in question required anything done to 
it. He ey the cause of the joint blowing out might 
have arisen by its having nipped a little tight on the 
bottom. 

_Mr. Percival Robinson, chief engineer, in the course of 
his evidence, said he did not observe anything to be wrong 
with the door, and did not notice any escape of steam. 
He remained by the boiler until within about a minute of 
the explosion, and then went to the engine-room. In less 
than a minute he heard the explosion. He immediately 
eased the safety-valves and closed the funnel dampers 
from the top platform. About a Torte of an hour 
elapsed before they could go down. The third engineer 
and himself brought one man up. He himself escaped, 
but the third engineer was badly hurt. 

Walter Gregory, the third engineer, expressed the 
opinion that the door fell down after the explosion. 

Barney, the donkeyman, said he considered the 
door all right, and saw no leakage. ‘ 

Charles Albert Mills, the fourth engineer, said he was 
only about a yard from the door when the explosion took 
place. He ran up the companion, and just reached the 
a +) and then became unconscious. 

r. Thomas Kendall, engineer and shipwright surveyor 
to the Board of Trade at Hull, who was appointed to 
survey the Chelmsford, gave evidence of his inspection of 
the vessel. He examined the door in question, and did 
not consider it necessary to put a ring on it. 

Mr. W. L. Mackinley, engineer-surveyor to the Board 
of Trade, said he was appointed to hold a preliminary 
inquiry into the disaster. He was of yap that the 
cause of the explosion was chiefly due to the spigot of the 
door being about ,', in. slack in a vertical direction in the 
manhole; while a contributory cause was in failing to 
secure the door in a central position in the manhole, the 
whole of the slack being ex along the upper 
pteney of the spigot, at which part the joint was 
orced out. The inner edge of the manhole plate was also 
slightly — at this part, for about 14 in. in length by 
7s In, In depth. 

After other evidence had been given, Mr. Askwith de- 
livered judgment. After reviewing the facts and dealing 
with the evidence, he remarked that the blowing out of 
the ring arose when the steam pressure came up to the 
comparatively low amount of 125lb. That might have 
been aided by such things as a possible inequality of 
surface, or an inequality in the thickness of the asbestos. 
Under the circumstances, the Court was unable to find 
there had been negligence on the part of anyone, but 
they were of opinion that all parties must iow their 
own costs, the consultation of the Board of Trade sur- 
veyor nonnag absolved Mr. Blinkinsop from a possible 
fine for neg nee on his part. Mr. Blinkinsop had 
not been negligent, but, in a measure, had been guilty of 
an error of oe oy > in giving such a wide latitude 
with regard to the doors. The Court understood that 
the company were now making doors ;; in. space less, 
and the Court was sure that the ee A would pay 
great attention to the doors, and not allow doors to be put 
up where there might be any chance of such a fatality 
occurring again. 

The inquiry then concluded. 








CoLtecE CaLenpars.—The syllabus for this (1906-7) 
session of the Faculty of ae cae“ | of the University 
of Liverpool has now been published. The new session 
commences on October 9, and the courses include all 
recognised subjects connected with civil, mechanical, and 
electrical engineering. ial ments are made 
by the authorities for students obtaining an insight into 
the practical side of professional work by vacations being 
spent at works, &c. Among the associate professors we 
see the name of Mr. J. A. F. — - Inst. C.E., 
of the Lancashire and Yorkshire Railway, as Lecturer 
on way Engineering. Evening courses of lectures are 
also given throughout the session.—The calendar issued 
for the Bristol University College contains particulars of 
the courses for the —s session, which commences on 
October 2, the inaugural address being given on October 1. 
The subjects in which courses of education are given at 
this college include a wider range than that of a technical 
college, preparation being arranged for both the Faculty 
of Arts and Science and also of Medicine. Both day and 
evening courses are given in engineering pay, ae 
the direction of Professor R. M. Ferrier, M.Sc., M. 





Mr, Vaux. 


Inst. C.E. 


LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 29th ult., the steel screw-steamer 
Bramley, built by the Northumberland Shipbuilding 
mags Limited, Howdon-on-Tyne, to the order of 
Messrs. Houider, Middleton, and Co., London, for the 
Reliance Shipping Company, Limited, went for her trial 
trip. The vessel is the third of a fleet of steamers build- 
ing by the same firm for this new company, and is 372 ft. 
long by 48 ft. beam by 30 ft. 10 in. deep. - The machinery 
has been supplied by Messrs. Richardsons, Westgarth, 
and Co., Limited, Sunderland, the engines having 
cylinders 25 in., 41 in., and 69 ft. in diameter, with a 
48-in. stroke. Steam will be supplied by three large 
steel boilers at 180 lb. pressure. 


The s.s. Aydon, which has been built for Messrs. Adam 
Brothers, of Newcastle, by Messrs. Swan, Hunter, and 
Wigham-Richardson, Limited, was taken to sea on Thurs- 
day, the 30th ult., for her trial trip. The vessel is of the 
following leading Saaniaeg tan h, 331 ft. ; beam, 
extreme, 49 ft. ; depth, moulded, 25ft. 3in. The machi- 
nery has been constructed by the Wallsend Slipway and 
Engineering Company, Limited, and consists 4 a set of 
en eg ay engines, having cylinders 23} in., 394 in , 
and 65 in. in diameter, with a 42-in. stroke, steam being 
supplied by two single-ended boilers working at 180 lb. 
pressure. On the trial a speed of nearly 104 knots was 
attained on the measured mile. 





The steel screw-steamer Comtesse de Flandre, built by 
Messrs. W. m and Low Walker-on-Tyne, to 
the order of the Ocean Société Anonyme Belge d’Arne- 
ment and de Navigation, of which Messrs. L. Dens and 
Co., of Antwerp, are the managers, left the Tyne for her 
official trial trip on Thursday, the 30th ult. The dimen- 
sions of the steamer are :—Length, 280 ft.; beam, 42 ft.; 
depth, 28 ft.7in. The machinery, which has been con- 
structed by the North-Eastern Marine Engineering Com- 
pony Limited, at their Northumberland fin ine Works, 

allsend-on-Tyne, consists of a set of triple-expansion 
engines, having cylinders 22 in., 37 in., and 61 in. in dia- 
meter, with a stroke of 39 in., steam being supplied by 
three large boilers working at a yg of 180 1b. per 
square inch. Both hull and machinery have been con- 
structed under the supervision of Mr. J. M. Burnlee, 








BaNnBuRY AS A CENTRE FOR MANUFACTURES: ERRATA. 
—We regret that three typographical errors crept into 
our article on this subject on page 294 ante. In line 27 
‘*Beford and Birmingham Canal” should read ‘‘Oxford 
and Birmingham Canal.” In line 49 “‘ Messrs. Wrench 
and Son at Stratford” should be ‘‘ Messrs. Wrench and 
Son at Shutford,” and in line 78 ‘ Blixham School” 
should be ‘‘ Bloxham School.” 





Coat IN THE NortH or France.—The production of 
coal in the French departments of the Nord and the Pas- 
de-Calais was redu in the first half of this year b 
2,255,899 tons. This was due to labour troubles whic 
prevailed in the basins for two months. The output for 
the two basins in the first halves of the last ten years has 
been as follow :— 


Year. Nord. Pas-de-Calais. 
Tons. Tons. 
1897 2,683,361 6,150,259 
1898 2,952,161 6,707,520 
1899 2,986,504 7,070,437 
1900 2,980,862 7,388,241 
1901 2,829,302 7,192,945 
1902 2,910,058 7,419,318 
1903 3,101,543 8,186,352 
1904 38,138,534 8,084,606 
1905 3,277,426 8,558,087 
1906 2,724,640 6,854,986 


It will be seen that the output attained its maximum in 
the first half of 1905. 


A Frequency Inpicator.—A new frequency indicator 
has been put on the market by Messrs. Everett, Edg- 
cumbe, and Co., Limited, of the Collindale Works, 
Hendon. Working on lines suggested by Professor 
Ayrton many years neo these makers have produced an 
instrument in which the vibration of reeds is used to 
indicate the frequency of alternating currents. Suitably 
designed reeds vibrate when brought near the poles of an 
alternating-current electro-magnet, and different reeds 
respond to different Sogn and to none other. On 
this principle, by suitable design and calibration, it is 
possible to obtain a scale of reeds which will respond 
to different cycles of increasing ya Such a scale 
is made use of in Messrs. Everett, Edgcumbe, and Co.’s 
indicator. The reeds are arranged in a circle, and with 
a change of “oo the vibration passes from one reed 
to the next. h reed, as a rule, corresponds to a diffe- 
rence of half a cycle. It is, however, possible to so 
adjust the scale of reeds that the intervals of the normal 
working part of the scale should be smaller, allowing of 
more accurate reading, than for the abnormal, at the 
lower and higher portions of the scale. Thus in an in- 
dicator answering to frequencies of from 35 to 65, that 
part between 45 and 55 might be so arranged that the 
reeds would indicate any change more delicately than inthe 
portions between 35 to 45, and 55 to 65, where such great 
accuracy might not be necessary. The calibration of the 
reeds is said to permanent, an equal swing being 
maintained almost indefinitely. Their accuracy is 1n- 
dependent of change of voltage, the only result of this 
being to give the reed an increase or decrease of travel or 
swing. The standard instrument is of circular form, 8 in. 





across the base, and is fitted with a cast-iron case. 
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THE CONTINENTAL FIRE SERVICE. | ing Control and Fire Survey Departments occupy 


By Eowr O. Sacus, F.R.S. Eb., Architect. 
(Continued from page 110.) 
GerMANY.—THE Bavarian SERVICE. 

No part of Germany is so elaborately organised 
in matters of fire protection as the kingdom of 
Bavaria, and, as a matter of fact, there is scarcely 
any country where the fire service is organised on 
such elaborate lines as in Bavaria, the exception 
perhaps being Switzerland. The proportion «of 
firemen to population, particularly of firemen to 
male adults, is quite extraordinary; and although 
these brigades are not in many instances as well 
equipped as we could wish, the average standard 
of equipment is high, and modern for all country 
brigades, and what they lack in appliances is fre- 
quently made up by strength of personnel. 

Bavaria had six million inhabitants in 1901, and 
covered some 29,000 square miles. It has some 
7300 parishes, and holds the unique position that 
of these parishes, no less than 6744 have volun- 
teer brigades. There are no less than 7290 
volunteer brigades, but several parishes have more 
than one brigade. The brigades have altogether 
about 385,000 firemen of all ranks. The volunteer 
fire brigades are grouped into 186 district associa- 
tions. The 186 district associations are formed 





the second and third floor of the block which con- 
tains the fire-brigade head-quarters. The offices 
are roomy and most complete in their arrangement 
and equipment. 

Plans for all buildings in Munich have to be 
approved by this department. The building owner 
may appeal to the Bavarian Home Office if he has 
a grievance, and finally he may also appeal to the 
Minister of the Interior personally, if not fully 
satisfied. The principal officers of the fire brigade 
have to ualifying examinations in building 
construction. There is an elaborate code of build- 
ing regulations in Munich, but many of these regu- 
lations only lay down guiding principles, leaving 
the officials considerable discretionary powers. 

The Munich regulations allow the officials of the 
Building Control and Fire Survey Departments to 
enter any building at will, and make requisitions 
for further safety from fire, both from the building 
point of view and that of their general manage- 
ment, against which requisitions there is a power 
of appeal, as described above. Chimneys are com- 
pelled to be swept periodically by public chimney 
sweeps at a tariff charge, and the chimney sweep is 
held responsible if a chimney in his district remains 
unswept. Inquests are held on fires, if thought 
necessary, irrespective as to whether there has been 




















Fic. 175. Danaerovus-Structure Trap at Monica. 


into seven provincial associations, and these seven 
rovincial associations comprise the Bavarian Fire- 

rigades’ Union. There are but few professional 
brigades, in our sense, in Bavaria. They are the 
exceptions, and-are looked upon more as supple- 
mentary to the volunteer brigades—i.e., as con- 
stituting a kind of permanent ‘‘ watch,” working 
in conjunction with the volunteer service. Bavaria 
has its standard coupling and connecting-piece and 
its standard manual engine. 

The brigades are well equipped with modern 
appliances. They have the advantage of receiving 
monetary assistance from the State Fire Insurance 
Institution, not only in respect to their equipment, 
but also in respect to their benevolent funds. 
These benevolent funds are exceedingly well orga- 
nised, and pay away considerable sums annually to 
disabled firemen, widows, and orphans. 

Another remarkable feature of the fire service in 
Bavaria is that it plays an important réle in local 
affairs generally, and the brigades themselves are 
eminently poptlar. They have a very compre- 
hensive literature. There can scarcely be another 
state in Europe where the fire service receives so 
much appreciation, both from the public and from 
those in authority, as is the case in Bavaria. Not 
only are the fire service arrangements throughout 
the country on a very elaborate scale, but also the 
fire-preventive regulations and the methods of ad- 
ministration. It would lead too far to enter into 
any description of matters of organisation on the 
fire-preventive side and on the fire-service side, as 
far as minor brigades are concerned, but the cities of 
Munich and Nuremberg certainly claim attention. 
The arrangements in ‘Munich, where there is a 
combination of the fire-preventive and fire-brigade 
Services under one head, are practically unique. 


Monica. 
The head offices of the Munich Municipal Build- 





loss of life or not. Dangerous structures are dealt 
with promptly by a trap, fitted with appliances and 
materials, being always ready for horsing and 
despatch from the station, like an ordinary fire- 
brigade appliance. 

The Munich Fire Service comprises a combination 
of ‘professional and volunteer fire forces. The 
Munich professional brigade has a head-quarters 
and four sub-stations. It comprises three officers, 
two warrant officers, sixteen foremen, and 148 
firemen, under the direct orders of the surveyor, 
who is chief officer of the combined professional 
and volunteer forces. 

The Munich volunteer brigade has generally a 
strength of about 825 men of all ranks, divided into 
eleven sections, each of which has its own fire 
station and drill-yard. Each section has a trap 
with a 60-ft. extension ladder and a manual engine, 
five of the sections, however, also having addi- 
tional 80-ft. mechanical long ladders. The volun- 
teer fire brigade plays a very important réle in the 
civic life of the community, which comprises about 
520,000 inhabitants, with some 23, buildings. 
There are, further, two additional suburban fire 
brigades, specially attached to suburbs and indi- 
vidually constituted, who, however, work under 
the general system of the Munich Fire Service. 
The additional brigades referred to from the outer 
suburbs have respectively 58 and 45 men, all 
ranks, 

As it is anticipated that the volunteer firemen 
will be generally away from home on Sundays, eath 
volunteer section has to provide a ‘‘Sunday fire- 
watch” of one foreman and six men at the sec- 
tional station for the entire Sunday. The volun- 
teer brigade has two additional ambulance sections. 

The Municipality pays for the appliances, horses, 
telephones, telegraph, fire-stations, and their up- 
keep, for the Volunteer Brigade ; but the latter 
pays for its own uniforms, kit, minor gear, and the 


general expenses of the corps. ‘The sections of the 
volunteer brigade turn out only in their own dis- 
tricts as a rule, but turn out for other districts 
when specially ordered. When there is a brigade 
‘*call,”’ which brigade call is ipso facto for fires at 
theatres and several of the large public buildings, 
the volunteer brigade attends. The brigade has 
324 fire-call points, which number is now being 
increased. ere is also a permanent fire-watch 
for showing lights on the steeples of several churches. 
In the ‘‘ turn-out” at Munich, four machines with 
thirty-two men turned out, horsed complete, in 
thirty-eight seconds from the sounding of the alarm, 
most of the men being on the first floor, and the 
coachmen in their rooms near the stables. 

Regarding fire appliances, the Munich Brigade 
is exceedingly well equipped; with one exception 
the whole of the appliances of this brigade have 
already been illustrated in our columns. The 
brigade is about to employ motor traction. Thw 
—- that is, however, unique and requires 
illustration is the dangerous-structure trap, which 
turns out to all large fires, or small ones where 
thereis any risk of the building collapsing, or any 
shoring up wanted. Of this trap we we an illus- 
tration (Fig. 175). It is extremely lightly built, 
yet sufficiently strong to carry a considerable quan- 
tity of wood shoring, a number of pulleys, ladders, 
and a very fine equipment of tools, such as jacks, 
ropes, pulley chains, crowbars. &c. We believe 
this is the only appliance of its kind in Germany. 
The idea is an excellent one, and should be applic- 
able not only to fire brigades, but to municipal 
dangerous-structure departments generally. 

In this series of articles we have not illustrated 
the actual fire stations unless they comprised 
some features of technical importance, but we 
think, in justice to the brigade, we should at 
least mention their new head-quarters, one of the 
most beautiful buildings of its kind, most ele- 
gantly designed, and of high architectural preten- 
sions, although it does not contain any technical 
features of novelty. 


NUREMBERG, 


Whilst Munich has the interesting combination 
of a professional and volunteer force, Nuremberg 
has a retained brigade with a volunteer auxiliary, 
which should serve as an example for economic 
management. The whole brigade is worked on 
most economic.lines, and yet is highly efficient and 
well deserves a visit. 

The N uremberg Fire Service, in fact, stands as 
the most economically organised efficient fire ser- 
vice in Central Europe, and its form of organisation, 
it should be added, is peculiar and exceptional. 
The entire fire service cost the city in 1902 
126,000 marks (63001.). The total number of 
inhabitants in 1900 was 261,000. The service 
Nuremberg has for this small amount of money is 
a highly-trained retained fire brigade of 156 men, 
and two volunteer fire brigades of 130 men and 224 
men respectively. Further, it has an auxiliary of 
18 suburban volunteer fire brigades (1080 men) 
and two private factory fire brigades (71 men). 
The whole service is under the professional chief 
officer and professional second officer. There are 
eight telegraph clerks, six watchmen, and seventeen 
coachmen attached to the retained brigade. The 
service has been in existence for fifty years. It 
has gradually developed, and has worked remark- 
ably well, and may, in fact, be taken as a modgl 
institution for municipal economy, with due rega 
to efficiency. 

The retained fire brigade is composed entirely 
of municipal employés, regularly engaged in the 
municipal workshops, scavengipg, and works de- 
partment. The municipal workshops are located 
alongside the fire-brigade stations. ere is a 
head-quarters station for the retained brigade and 
volunteer brigade in the centre of the town, a 
modern district station in the western district, and 
a third district station is in course of erection for 
the eastern district, which is at present only served 
by a small branch station. 

At the head-quarters station there are on imme- 
diate duty by day fourteen firemen {ove smiths 
and carpenters) of the retained brigade. Nine men 
of the retained brigade are on duty at head-quarters 
at night, together with eight men of the volunteer 
fire brigade. 

At the West district station fourteen men of the 
retained brigade are on duty by day, andthe same 
number at night. Regarding the equipment, the 
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turn out in succession four complete units of the 
following strength :— 

First unit : a large chemical engine, and a mecha- 
nical long ladder. 

Second unit : a trap with hose reel, a special gear- 
cart, and a long ladder. 

Third unit: a trap with hose-cart and manual 
and a long ladder. 

Fourth unit: a steam fire-engine and hose and 
coal-tender trap. 

From the West district station three units can be 
turned out in rotation—namely :—. . 

First unit : large chemical engine, large trap, 
and a long ladder. 

Second unit: a trap with hose-reel and manual 
engine. 

hird unit : a steam fire-engine and a hose-tender 
and coal-tender trap. 

The equipment of the Eastern sub-station at 
a na comprises a ‘‘turn-out” of a trap and a long 
adder. The brigade can thus tura out immediately, 
in rapid succession, these horsed appliances, well 
organised and fully manned. It further has a re- 
serve of four manual engines and two long ladders. 

The suburban volunteer brigades have, besides, at 
their disposal 25 manual engines, nine fire-escapes, 
and 18 hose-reels. The whole of the hose for all 
brigades is of uniform _—_ and make, with 
bayonet-pattern standard couplings. The brigade 
posts an evening fire watch at the theatres. 

The men of the retained brigade get modest 
extra ‘pay for fire-brigade duty, but this pay is in- 
tended rather to cover disbursements or expenses 
than to be considered as wages. The brigade 
uses the municipal horses, all of which are stabled 
in proximity to the fire stations, and a number of 
which are kept on duty for fire-brigade purposes 
in the actual stations. For all practical pur- 

ses the retained brigade is the professioual 

rigade, in which the men do municipal work in 
the municipal workshops, and elsewhere. In 
training, drill, and general efficiency they are 
quite up to the best professional standard. The 
volunteer brigade is well drilled and includes 
the best of the younger townsmen, who do duty at 
night by rotation.. The brigade’s responsibilities 
are clearly defined, and the position of the profes- 
sional chief and second officer are clearly laid down 
by bye-laws. There are 129 fire-call points. During 
the 50 years’ existence of the service, 85 firemen 
received the 25 years’ long-service medal, of whom 
32 belonged to the suburban volunteer brigades. 
As to smartness, I have witnessed a ‘‘ turn-out” at 
the Nuremberg District Fire Station in 42 seconds, 
with one chemical engine, one large gear and hose- 
trap, and one 75-ft. nae eer ladder, the 
majority of the men at the time of the call being at 
work at their respective trades in the workshops of 
the station yard, which was about 100 ft. from the 
doors of the engine-house. A heavy steam fire- 
engine, by-the-bye, has been presented to the service 
by an insurance company. It has 1500 gallons capa- 
city and 28 horse-power. The high efficiency of the 
individual fireman, not only asa fireman, but also at 
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his actual respective trade, was particularly noticed, | acid and benzine are both being used for purposes 
and this system of the men of the municipal work- | of getting under way and getting steam up rapidly. 
shops being employed as firemen appeared to be| The design of this appliance is a most interesting 
the most economical arrangement seen on the | one, and from personal observation of the Te 
journey for medium-sized towns. A proportion of | of such an appliance at the Milan Exhibition, I hol 
the men are trained for ambulance work. that it bres prove very efficient. Itis, of course, 
As to the appliances, here again, after having | still too soon to judge of its reliability ; but most 
dealt with so many of the German brigades, we | Englishmen who witnessed its work at Milan were 
only have two appliances to which we would call | favourably impressed. A side view and front view 
special attention. The first of these is the chemical | are illustrated in Figs. 178 and 179 on the oppo- 
fire-engine, which is built on somewhat different | site page. These illustrations explain themselves. 
lines to the usual German chemical appliances, and| Bavaria certainly has much that is instructive in 
to which a hose-reel is invariably attached at Nurem- | fire-service organisation, and the work that is being 
berg. The cylinder is hung very low between the | turned out at Messrs. Braun’s factory in Nuremberg 
book wheels, and the spice above the cylinder is | also merits attention. 
used for taking six men; thus the appliance turns (To be continued.) 
out witha foreman, a coachman, and six men com- 
plete, with a large quantity of hose on the hose- 
reel mentioned dhove. The appliance is very effec- 
tive, and its design is certainly interesting. Two | three turbine steamers the Queen, Onward, and Invicts, 
illustrations of it are given in Figs. 176 and 177 on | which have been so popular with the travelling public 
the present page. for the last three years, the directors of the South-Kastern 
The other appliance, as to which, however, we are o-g Chatham ype ager og — — oo 
not sure whether it has been definitely installed in ef Donate to be delivered am in 1907. The South- 
the Nuremberg Fire Brigade, or whether it is only | Rastern and Chatham Railway have instructed Messr-. 
on trial, is one of Messrs. Braun’s new motor | Denny Brothers to introduce all the latest improvements 
steamers, constructed as a three-wheeler, driven by | in turbine machinery, and with the unrivalled skill an‘ 
steam, the steam being used both for propulsion and oo at a ee te Richly 
for pumping purposes, and the gear for propelling por arent seaiaa’” ils uow" vessels will accommodate 
being placed on the front wheel. The idea of the | jop9 passengers, and the principal dimensions will be :— 
design is both for new engines and for the conver-| Length, 324 ft.; breadth, 42 {t.; draught, 10 ft.; gross 
sion of old steam fire-engines. Liquid carbonic | tonnage, 1670; horse-power, 9000; speed, 22} knots. 








New Souru-Eastern anp OnaTaam Rariway Tvr- 
BINE STEAMERS.—In view of the great success of the 
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THREE-WHEEL STEAM-DRIVEN STEAM FIRE-ENGINE 
ENGINEERS, NUREMBERG, 


CONSTRUCTED BY MESSRS. C. BRAUN 


(For Description, see Page 337.) 






































THE BRITISH ASSOCIATION, 
(Concluded from page 313.) 
ECONOMIC SCIENCE AND STATISTICS. 


Tue Section devoted to Economic Science and 
Statistics—Section F—was well attended at the 
York meeting of the British Association. The 
meetings of the Section were held in the Council 
Chamber of the Guildhall, excepting on the 
Tuesday of the meeting, August 7, when so much 
interest was excited in the Saunton on ‘* Unem- 
ployment ” that the meeting had to be adjourned 
to the Guildhall itself. The Sectional President 
was Mr. A. L. Bowley, who on the second day of 
the meeting, Thursday, August 2, proceeded to 
read his 

PRESIDENTIAL ADDRESS. 

Mr. Bowley is, as he stated in his address, 
essentially a statistician, with few economic cre- 
dentials, and he was the first of his class to occupy 
the Presidential Chair of the Section. He, there- 
fore, directed his address mainly to the claims of 
statistics to be an exact science, worthy to rank as 
such with those sciences which formed the subject- 
matter of the other sections of the Association. 
From 1835 to 1855 Section F was devoted to statis- 
tics, and it is only since 1856 that it has 
received its present title of ‘‘ Economic Science 
and Statistics.” In again visiting York, where 
the Association was founded, it is interesting 
to recall that Babbage was the first President 
of the Section. Latterly economics and statistics 
have occupied the attention of members, whether 
relating to public administration, trade, or finance. 
In recent times the professorial economist has 
occupied the presidential chair alternately with the 
official administrator, and Mr. Bowley expressed 
the hope that those engaged in the practical appli- 
tion of ¢ economics—the organisers of the army of 
industry—would take their place in presiding over 
the Section. 

It was intended that Sir George Gibb should 
‘|have been president this year, but he was. pre- 
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vented by unavoidable reasons from accepting the 
honour. The address pointed out that against 
a list of presidents which included the names of 
Baines, Newmarch, Chadwick, Jevons, Booth, 
Giffen, and Kdgeworth, no complaint could be 
made that statistical science and statistical art had 
not been worthily represented. It is to be hoped 
that Mc. Bowley’s suggestion will be carried out. 
It will, we think, be good to have organisers of 
industry to lead the Section, supposing a sufficient 
number can be found fit for the post. Asa rule, 
men occupying such positions are too busy to study 
economics asa science; and, indeed, they look to 
the professional economist to supply the principles 
which they apply. Still, there is as much to 
said upon the application of principles as upon 
their evolution, and perhaps, so far as presiding 
over a section is concerned, the chief duty is to 
keep order, and so administer that the business 
moves briskly forward, undue time not being de- 
voted to one speaker or one subject. 

The address recognised that the application of 
mathematical reasoning to tabular information is 
so special a subject that it might belong to post- 
graduate study, and be allotted to the individual 
luitiative of men who are working at so wide a 
subject as political economy, or taking a practical 
course incommerce. In order to hduanendiy appre- 
ciate the importance of statistical science it was 
necessary, Mr Bowley said, to have mastered the 
main criteria of the subject, to be acquainted with 
its possibilities, and to know the main statistical 
facts already common property. Mr. Bowley’s re- 
marks on the claims made for statistics to be con- 
sidered an exact science, worthy to rank with that 
of Section A, were much to the point. As he said, 
‘* statistics” is not another name for accounting. 

All who have been engaged in statistical work 
of an international character will sympathise with 
Mr. Bowley when he asked for uniformity, as in 
the instances which he adduced in regard to wages 
and prices in England and Germany, which are 
presented in such a form that it is impossible to 
make a comparison. Progress is being made, we 
were told, in the direction of uniformity as between 
country and country; but it is still impossible, 
Mr. Bowley said, to understand the published 
statistics of this, or any other country, without 
intimate knowledge of the methods of compila- 
tion and classification in each group. It has, 
till recently, been the custom of departments pub- 
lishing ststistical returns to issue them without 
explanatios of the —— conventions adopted, 
and then to complain that the ignorant public 
misquoted them. There was a danger that statistics 
should be issued only by officials for officials, and 
even by an official for himself alone; while the 
use of them by the public would be regarded as 
an objectionable trespass on the private preserve. 
The gcowth of public interest, and of a certain 
blind and misguided confidence in statistical state- 
ments, resulted in the printing of cautions that 
the statistics did not mean all they appeared to 
mein. It did not occur to those responsible that 
it was their business to put the public roads in 
good order for the convenience of travellers. The 
Board of Trade, and especially the Labour Depart- 
ment, had, the address continued, gone a long 
way in the direction of explicitness by statements 
as to th» exact meaning of their tables, and care- 
fully thought out improvements in classification 
aid nomenclature. lt was a sad reflection, Mr. 
Bowley said, that while so much care and labour 
were spent in accumulating and pp statistical 
tables, so few of them were of any real import- 
ance, and, indeed, intelligible, even to those who 
studied them carefully. 

Turning to the more immediate question of the 
present directions in which statistics could be of 
use, the aldress asked, What was the cause of, and 
what the remedy for, the existence of a large 
numbor of able-bodied persons frequently out of 
work, or working for wages below any reasonable 
standard of existing labour under normal condi- 
tions. The root cause, he said, was the fact 
that these unemployed persons were not fit for 
any of the work which society, as an organisation, 
needed, The unfitness might arise from permanent 
loss of a trade, or from mental or physical deteriv- 
ration ; but was more likely to be due to the absence 
of preparation for any of the employments which 
needed more labour. In fact, it Spores to the 
author that at present in England the demand for 


labour was not sufficiently definite, and the supply 
too badly organised to obtain equilibrium. 
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progressive society new opportunities were con- 
tinually growing, and the old trades were altering 
their character or dying out. The latter process 
did not generally mean the throwing out of work 
of existing employés; it rather meant checking 
the demand for recruits, who should enter the 
newer trades. There was, however, no informa- 
tion available by which an intelligent artisan could 
decide into what occupation to put his son. A 
good deal could be done by mathematical and 
actuarial work, based on the successive occupational 
censuses (if these could be improved) to forecast 
what trades were relatively overcrowded. 

More could be done by very careful observation 


be | of technical schools directed to educating the young 


for the trades of the immediate future. At present 
the choice of a trade was too much a matter of 
chance, decided by the immediate vacancy in the 
neighbourhood, or by an ignorant observation of 
the temporary prosperity of a particular industry. 
Skilled labour, as a whole, was very fluid ; as might 
be witnessed by the manufacture of cycles in the 
‘eighties and ‘nineties, and the more recent motor- 
car industry, or the great increase in the number 
of coal-miners. On the other hand, employment 
statistics in years of good trade showed that the 
process of transmutation was not sufficiently rapid. 
The possibility of improvement rested in regulating 
the supply of labour. It was commonly thought that 
the son of an unskilled workman must, in general, 
also be unskilled. The father’s wages being low, 
the lad had to get to work at once. There was a 
permanent demand for errand and messenger boys, 
and, generally, for quite unskilled labour at the 
bottom of an industry. This, unchecked, resulted 
in a great many young men being cast adrift, to 
begin the world at the age of eighteen, when they 
were in total ignorance of any useful occupation. 

Mr. Bowley had not found any statistics which 
showed whether in modern industry the proportions 
of skilled, partly skilled, and unskilled labour had 
changed or not. A deficit of unskilled labour 
would be supplied by machinery, whilst the labour 
market could readily absorb a greater supply of 
skilled men. If there were to be a check upon the 
growth of ignorant and unadaptable labour, it was 
necessary to stop boys of thirteen and fourteen 
from entering occupations that offered no future, 
and to provide them with that knowledge and 
technique which productive industry would need five 
years later. The reason, the author said, why a not 
unwilling worker could not find an employer was, 
not the want of sufficient capital, but the uselessness 
of the workman to society. In regard to periodic 
unemployment, the author had been requested 
to forecast by mathematical processes the turning- 
point towards better or worse trade. The more 
the nature of a crisis was understood, the better it 
could be discounted, and its worst effects mitigated, 
and there was, the address stated, some evidence 
that this was now being done. When the recurring 
waves of unemployment were sufliciently well 
known, proper rates of insurance for want of work 
could be established, and the very extensive insur- 
ance in this direction by trade unions and other 
bodies could be put on a safer basis. It was a 
curious point, and one little noticed, that in the high 
tide of trade, when work was plentiful and wages 
high, prices were also high, and therefore the’ pur- 
chasing power of a sovereign was low. This was the 
time to save, and when the tide fell there would be 
more leistire to spend, and the purchasing power of 
money would be greater. 

A vote of thanks to the President was proposed 
by Mr. Inglis-Palgrave and seconded by Major 
Craigie. 


Tue Tueory or Disrrieution. 


The first paper taken in the Section was by Pro- 
fessor F, Y. Edgeworth, and was on ‘‘ The Theory 
of Distribution.” The author’s contention was 
that the shares of the national dividend were deter- 
mined by a complicated play of supply and demand, 
a contention which, we think, few will be inclined 
to deny, although it has been the aim of many of 
the Labour leaders for years past to overrule this 
natural law. The learned professor's contention 
that every man obtained the equivalent of what 
he produced will, perhaps, be more likely to be 
questioned if taken literally. 

The contention of Professor Chapman, who spuke 
in the discussion on this paper, that if the ratio of 
employers to employed were reduced there would 
be a gain to society, also will not be universally 
accepted. 





Captain Wakefield brought the discussion down 
to actual facts. In regard to the contention that 
wages represented the value of work, he had, 
he said, employed men to get sand, and had found 
that their wages had cost more thin the value of 
the sand. On the other hand, he had employed a 
man to look after a horse which he had purchased 
in poor condition; in a short time the horse 
doubled its value, yet he had not paid the man 
double wages. 

Another speaker gave an instance in which the 
hours of labour in a certain factory had been 
reduced, with the consequence that the manufac- 
turers had been severely handicapped in the pro- 
duction of goods. He. pointed out that the 
amalgamation of firms made the expenscs of 
management much less. 


House Duty. 


A paper on ‘‘Inhabited-House Duty,” by Mr. 
James Bonar, was read and discussed. 


Tue Rate or INTEREST AND PRICEs. 


On Friday, August 3, Mr. Bowley again occu- 
pied the chair in Section F. The first paper taken 
was a contribution by Professor Wicksell, the sub- 
ject being ‘‘ The Influence of the Rate of Interest 
on Prices.” It was pointed out that the rate 
of interest influences prices not by its absolute, 
but by its relative, height in proportion to the 
existing rate of profit on capital ; prices being 
forced up when the rate of interest on money 
was low in proportion to the average profit, and 
pressed down in the opposite case. So long as 
metallic money remained the standard of value, 
and free coinage of gold was allowed, the regula- 
tion of prices by the rate of interest had a very 
limited range. The banks were forced by the 
reduction, or the increase, of their reserves to 
raise or lower their discount, as the case might 
be, so that the production of gold always took the 
lead in the long run in determining the average 
level of prices. 

In the discussion which followed, Professor 
Edgeworth said that if the free coinage of gold 
were stopped, prices would be prevented from rising. 

Other speakers were of opinion that bankers had 
not the power to influence the situation as much as 
was claimed. 


Tue Specie Reserve or THE Unitep Kincpom. 


A paper by Mr. R. H. Inglis-Palgrave on ‘‘ The 
Specie Reserve of the United Kingdom,” and 
another by Mr. Drummond Fraser on ‘‘ Gold Re- 
serve,” were next read and discussed. 


Tue Wooten INpDusTRIEs. 


These were followed by a paper by Professor 
Clapham on ‘‘ Industrial Organisation in the Woollen 
and Worsted Industries of Yorkshire.” 


WorKMEN’s Fares in Betcoium. 


The last paper read on this day was a contribu- 
tion by Professor E. Mahaim, on ‘‘ Cheap Railway 
Tickets for Workmen in Belgium.” This was an 
interesting and instructive communication, which, 
however, was not discussed on the day it was read, 
having been originally intended to be taken on the 
Monday following. The author said that during 
the last ten years the weekly contributions from 
Belgian workmen had incréased so rapidly that 
it was probable. that’ Belgium would shortly 
become, for some kinds of labour, strictly one 
market,. and, therefore, distan¢es..would have 
practically no effect on the price of labour. The 
weekly ticket for six daily return journeys cost less 
than one ordinary third-class ticket. ‘The average 
length of journey in 1904 was 17} kilometres (about 
11 miles), and the average cost was 12 centimes. 
That would be less than seven-tenths of a centime 
per kilometre, but the effects of this were to give 
sufficient and cheap labour to employers, and to 
give more opportunity to the labourers for finding 
work. Many labourers, or agricultural hands, would 
not have had industrial work had it not been for 
these cheap fares. The indirect consequences, the 
author said, were obvious. There was relatively 
equalisation of wages in both senses-—namely, that 
in trading districts the pay would be lowered, 
whilst in agricultural districts it would be increased ; 
the characteristic of Belgium—great cheapness of 
labour in the whole country —would be maintained ; 
and the competition between employers would bear 
more on other elements in cost of production than 
on labour. If the cheap fares had not stopped the 
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rush from the country to the town, they had un- 
doubtedly moderated it. Lower reats and better 
surroundings had kept in the country people who 
would have had to leave had not railway facilities 
been given. That was one of the reasons why 
rents for workmen’s houses in towns were relatively 
low in Belgium. The paper dwelt on the moral 
alvantages derived from the absence of over- 
cr»wdingin towns. An aspect of the case was that 
th: workmen’s trains afforded well-used oppor- 
tunities for Socialistic propaganda, so much so that 
the Minister of Railways was once saluted as the 
gceatest Socialist propagandist of Belgium. On the 
whole, the author said, cheap workmen’s trains 
were powerful agents, tending to the mobility of 
labour, the equalisation of competition, and the 
increase of the social density of the nation. 


Rattway Statistics. 

Monday, August 6, was a busy day in Section F. 
The proceedings opened with the reading of two 
papers, the first by Mr. R. L. Wedgewood, divi- 
visional goods manager of the northern division of 
the North-Eastern Railway, the title being ‘‘ Some 
Notes on Railway Statistics,” and the second by 
Mr. W. F. Stephenson, entitled ‘‘ Some Principles 
of Freight Trattic.” 

Mr. Wedgewood said that the problem of devising 
an organised system of statistics for indicating the 
fluctuations, not only in the general cost of railway 
work, but also in the more general cost of special 
processes, and for co-ordinating the two, was prob- 
ably one of the most important questions which 
English railways had to face at the present time. 
It was impossible to keep adequate control of the 
business without some system of summarising and 
reporting. This was admitted, but there was some 
dispute as to the point to which this process should 
becarried. On the North-Eastern Railway experi- 
ments had been made in the direction of establish- 
ing a complete system of statistics on scientific 
principles, it being held necessary for increasing 
the train-load, and for effecting other economies. 
No record could be obtained without ascertaining the 
distance over which the tonnage was required to 
ba hauled. It was accordingly decided to ascertain 
these particulars, the composite figure arrived at 
baing known as ‘‘ton-mileage.” Further experi- 
ments had led to the mileage of wagons, both loaded 
and empty, being obtained ; and there had been 
evolved the figures as to ton-miles per engine-hour 
and wagon-miles per engine-hour. The engine- 
hour was taken as the unit of cost so far as the con- 
duct of transportation was concerned. This unit 
varied in actual cost, and it was therefore con- 
sidered necessary to organise locomotive cost 
statistics in the form of records of fluctuations in 
the actual cost per engine-hour, and generally to 
organise statistics in various departments, so as to 
co-ordinate with operating cost statistics as then 
worked out. This branch of the question was 
still, the author said, in an experimental state. 
Theoretically, the paper pointed out, the question 
of railway statistics was complicated by the fact 
that there was no single unit of product, it not 
being possible to combine the ton-mile and pas- 
senger-mile. The cost of passenger and freight 
working could theoretically be arrived at separately, 
but it was not yet certain that this would have 
practical value. Certain costs could be taken sepa- 
rately for the two branches, in particular train cost ; 
but as regarded passenger working, little use could 
be made of this figure, due to the impossibility of 
ascertaining the product in terms of nger- 
mile, as a result of the use of season-tickets, and 
due also to the control exercised over the working 
by the necessities of public service. Freight work- 
ing, however, admitted of a fairly complete system 
of statistical analysis, from the fact that cost could 
be taken out separately. 

Mr. Stephenson’s paper pointed out that the 
growing demands of onal the increased cost of 
coal ond materials, and the advance in rates and 
taxes which had occurred during the last decade, 
had so added to the cost of conducting transporta- 
tion as seriously to lower railway profits. Parti- 
cular ‘forts had therefore been exerted to lower the 
cost of traffic, and investigations had been made 
into ‘he subject. This had shown that the a pli- 
cation of some principles of freight traffic working 
had proved very effective in reducing cost. The 
first principle was to work the traffic in large 
train-loads, so that the number of trains would 
be decreased, and detention on the road prevented. 
© same staff would be required to work a through 


train whether it had a small or a large number of 
wagons. On the other hand, it was evident that 
a powerful locomotive would cost more to build, 
and would consume more coal, oil, and water per 
mile run than the small engine ; but neither the 
constructional cost, nor the working cost, would 
increase proportionally with the increase in —_ 
city. The author, continuing, pointed out that 
the gross train-load was only a very small advance, 
as the growth in net, or revenue earning, train-load 
was what mattered most. The use of powerful 
engines could do no more than increase the latter 
in the proportion to the increased capacity of the 
engines. Improved loading of the wagons had quite 
as important an effect on earnings, as the ratio of 
dead-weight was reduced. It would be under- 
stood that it reduced the number of wagons required 
for any given service, and in order to secure this 
advantage recourse was had to ‘‘intercepting ” and 
organised Mec secyer on 7 Intercepting effected 
saving in haulage of light-loaded wagons by com- 
bining the loads of two or more wagons for the 
same destination, and was particularly applicable 
to the transfer of railway traffic between two or 
more railway companies. ‘‘ Trans-shipping” had 
as its object the a of small consignments in 
as few wagons as possible, these consignments for 
several destinations being loaded together in one 
wagon, and proceeding in the direction of the 
destination, with the intention of being distributed 
at some point on the way. This had always been 
recognised as a necessity; but the great step 
forward had been in systematising the process, It 
did not, however, apply to mineral traffic, as 
mineral wagons were, as a rule, full. For this 
reason it was necessary to provide larger wagons 
for mineral traffic, this being possible, as the 
minerals could be obtained in large quantities. A 
reduction of as much as 40 per cent. in standing 
room had been obtained. There were other direc- 
tions in the transport of goods in which large- 
capacity wagons could be used. 

A long and interesting discussion followed the 
reading of these papers. It was opened by Professor 
Chapman, who pointed out that railway officials 
often said that ton-mile statistics were no good, or, 
at any rate, their value was not sufficiently great 
to justify the cost of collecting them. He would 
specially emphasise the desirability of the general 
public being put in possession of trustworthy facts 
in regard to matters under discussion. Too often 
published figures were en and rendered 
comparison between the railways of different nations 
quite impossible. This was owing to the capacity 
of the wagons and the length of the journey not 
being the same in different cases. He would advo- 
cate some international agreement. It was an 
interesting question whether the Railway Clearing- 
House had had the effect of checking experiments, 
owing to the fact that it neutralised competition. It 
might be questioned whether, had that not been 
the case, the high-capacity wagon would not have 
been more largely used in this country than it 
had be 


en. 
Mr. P. Burt, the traffic manager of the North- 
Eastern Railway, gave some account of his experi- 
ence during the visit to America which he had 
made with Sir George Gibb. He was much struck 
by the completeness of the records kept by the 
railways of that country. More experience was 
required in regard to ton-mile statistics, and the 
value of the unit depended mainly upon the dis- 
cretion with which it was used. The want 
of an international unit rendered comparison be- 
tween the railways of this country and abroad 
completely hopeless. It was constantly said that 
the Continental and the American rates per ton- 
mile were very much less than in England. That 
was a question upon which he would not decide ; 
but he would point out that general statements of 
that kind were misleading unless accurate informa- 
tion were brought to bear upon the comparison. 
The average haul of an American load was 130 
miles, as compared with 15 or 20 miles on the 
North-Eastern Railway, where the average was 
17 to 18 miles for minerals, and 30 to 34 miles for 
general goods. 
Professor E. R. Johnson, of Pennsylvania 
University, considered that the pr 8 made in 
America was somewhat poactta he best rail- 
ways, it was true, kept satisfactory figures in 
regard to mileage, whilst others did not do so. 
The increase of train-loads in America was to some 
extent larger than had been stated. An average 


and this, the speaker said, was the key to the 
success of the American railroads, which paid more 
attention to the way traffic was handled than to 
getting new traffic. In America Lritish railway 
methods were being studied, and a beginning was 
being made in organising the enormous train ser- 
vice on a basis that would admit of time delivery, 
to which end experiments were being made with 
electrical power. Probably the handling of all the 
lighter freight would be effected by means of 
electricity. 

Mr. H. A. Watson, general superintendent of 
the North-Eastern Railway, did not believe that, 
as a unit of cost, the train-mile could ever be 
satisfactory. It was impossible to define the word 
‘*train,” and the engine-hour was the best unit 
they had; although it was subject to fluctua- 
tions, the train-mile was more so. Whether larger 
wagons, such as were common in America, could 
be used in this country was a question which was 
discussed, but the conditions were so essentially 
different in the two countries that the prospect of 
arriving at a standard common to both was very 
remote. In America large quantities were moved 
over long distances ; in Great Britain small quan- 
tities were transported over short distances, and 
the appliances necessary were therefore radically 
different. It was railway accommodation that 
required alteration, and t. would first of all 
organise the emer yards. Warehouses also 
should be improved. Clearing-houses had a very 
beneficial effect and tended towards scientific im- 
provement. In regard to England the tendency 
was towards time delivery, and the important 
uestion was, How that could best be brought about. 

he railway companies were quite willing to ad- 
vance in this direction, and it would be a problem 
which would occupy their best attention. 

Another speaker stated that in Sweden the rail- 
way authorities were considering whether the natural 
power of the waterfalls could uot be used for traffic 
purposes. It was also pointed out that though the 
limit of rail gauge offered a serious difficulty in the 
way of introducing larger stock, the want of height 
through bridges and tunnels was even a greater 
obstacle. 

Mr. Wedgewood, in his reply, referred to the 
benefit of making statistical results public. The 
engine-hour unit was worthy of consideration, but 
no single unit would apply to all cases. 


DIsTRIBUTION OF PopuLATION AND Rapip 
TRANSIT. 


A paper was read by Mr. Lynden Macassey, on 
‘* Distribution of Population by Facilities of Rapid 
Transit.” This was an interesting paper, in which 
were set forth the moral and material advantages 
of extended facilities for intercommunication be- 
tween towns and outlying districts. The author, 
as is well known, was the Secretary to the Royal 
Commission on London Traffic. The voluminous 
and ably-presented report. of this body we have 
more than once noticed in these columns. Mr. 
Macassey expressed his admiration for the sub- 
urban electric railways of New York, the workin 
of which, our readers will remember, he inquire 
into when some members of the Royal Commission 
visited America, The fact that the railway-cars 
were allowed to run in the streets in the suburbs 
greatly facilitated operations. They were connected 
up outside the centres, and were sent into the city as 
trains, being afterwards broken up again into sepa- 
rate units to continue the journey. , . 
Mr. Rowntree spoke on the economic and social 
aspect of ‘‘ rapid transit,” an American term. used, 
as Mr. Macassey pointed out, to denote urban and 
suburban mechanical locomotion. Mr. Rowntree 
considered that the carrying of people into the 
country, after their work, would tend to make towns 
more and more a collection of factories and busi- 
ness places; but that would not matter if people 
could live away from the smoke. It was doubtful, 
however, the speaker said, if the problem could be 
satisfactorily solved by the private railway com- 
panies, and therefore the public would have to look 
to municipalities to establish tramway facilities. 
If the land along a tramway route were acquired 
by the municipality, there would’ be a means of 


making good any loss incurred in giving tramway 
facilities. as 

Mr. Burt ap to agree with the last s er. 
He said that the difficulties of suburban wake wane 


very great, and it was the least profitable of all the 
business that railway companies carried on. He 








train-load of more than 500 tons had been reached, 





was of opinion that the public would have to look 
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THREE-CYLINDER VERTICAL ENGINE FOR TYRE- MILLS. 
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to the State or the municipalities to solve the! 


problem. 


Mr. Macassey, in replying to the discussion, was | 


of another opinion. He did not agree that the 
municipalities should be encouraged to take over 
the business, but was altogether in favour of private 
enterprise ; although he nised that in the end 
the tramway companies would take from the rail- 
way companies all the traffic within a radius of 
three or four miles from the city. 


Leap-MInING In YORKSHIRE. 


The last paper read in Section F on this day— 
Monday, the 6th inst.—was by Mr. J. Backhouse, 
the subject being ‘‘ Lead-Mining in Yorkshire.” 
The author dwelt on the great antiquity ef the 
industry, giving instances of”! 
during the Roman occupation.- ‘The area over 
which lead had been mined in‘ Yorkshire comprised 
about one-sixth of the whole county. In the Tees 
district some mines had been worked as late as 
1870, and one mine had been re-opened recently. 
From one mine in Swaledale about 3000 tons of 
lead were produced annually at about the middle 
of last century. Some of the hills of Yorkshire 
‘were, the jer said, still covered with thousands 
of tona of rich ore, and there were veins which 
might yet be worked with profit. Although there 
were, so far as the author could learn, possibilities 
for future enterprise in nearly all the areas he had 
mentioned, still prospectors should remember the 
causes which had led to workings being closed 
in the past. They were : the low price of lead, due 
largely to Spanish importation ; the system of pay- 
ment to miners being changed ; and that landlo 
purposely put difficulties in the way of mining en- 
terprise, on account of the value of the land for 
grouse-shooting. One would have thought that 
the latter reason would have been suflicient for a 
section devoted to economic science. 
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‘ |**The Unemployed,” by Mr. C. T. Hamilton ; 
Tae Unaurtoren. | ** Some es Teockteptions in Home Work,” by 

On Tuesday, August 7, Section F set itself apart Mrs. J. R. Macdonald ; and ‘“The Economic Theory 
to discuss the t unsolvable problem of the un- and Proposals for a Legal Minimum Wage,” by 
employed ; and so great was its enthusiasm that,| Mr. H. B. Lees Smith. The latter paper was 
as already intimated, it quite overflowed its official postponed until the following day. We have not 
meeting-place, the Council Chamber, and had to space to deal with the whole question in full here. 
migrate to the Guildhall. There were four papers| Mr. Beveri represented the London Central 
on the pi mme :—‘‘ Labour Exchange and the | Unemployed y, and Mr. Hamilton represented 
Unemployed Problem,” by Mr. W. H. Beveridge; the Church Organisation Society. The latter paper 
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was taken first. The author chiefly attributed un- 
employment to long periods of fluctuation in the 
volume of industry, imperfect organisation of the 
labour market, imperfect organisation of thrift, 
and insufficient provision for the training of skilled 
labour. As the result of investigation, he classified 
the. unemployed as follows : per cent., un- 
skilled ; 56 cent., casual labourers ; 37 per 
cent., old, inefficient, or of bad character ; 22 


per cent., ok. geet character, ng good in- 
dustrial records ; 16 per cent. had: been members 
of a recognised union, and 14 per cent. 


members of a friendly society or a slate club. The 
author thought that good might be done by labour 
exchanges, and he hoped much from the action of 
trade unions. 

Mr. Beveridge, in his paper, defined the objects 
of a labour pe e as being to reduce friction in 
adjusting the ae supply of labour according to 
its demand. It had been objected that labour was 
already sufficiently mobile, that employers had as 
many men as they needed, and that any change 
would give more regular work to one set of men at 
the cost of another set. To these objections it 
could be answered that the casual labour question 
had to be solved in some way, and it could not be 
solved by any other means than the extinction of 
casual Saployment: Temporary assistance was 
useless, and removal to another occupation would 
not do away with under-employment. Greater 
fluidity of labour meant less leakage, greater 
efficiency, and more regular earnings. bour ex- 
changes would not save men from being displaced 
by machinery, but they would help them to find 
new openings. 

In the discussion which followed a good many 
suggestions, more or less practical, were made, and 
certain well-worn theories were re-discussed. Some 
attributed the lack of employment to the want of 
wider distribution of wealth, some to a bad system 
of education, and others advocated insurancein times 
of prosperity ; one speaker considered the trouble 
arose from women taking the place of men, whereas 
they would be better employed as domestic ser- 
vants; another thought that everybody should 
be provided with a plot of land, whilst a foreign 
representative concluded there was no way out of 
the difficulty, except by handing over all productive 
industry to the community. Mr. Beveridge, in 
replying to the discussion, said that the object of 
the exchanges was simply to inform men where 
work was to be found, the cotton-wool idea of 
helping people being just the thing they wished to 
avoid. 

OTHER Papers. 


Papers were also read in Section F on ‘ La- 
bourers and the Land,” by R. E. Turnbull, and 
on ‘‘Industrial Betterment,” by Mary E. Wood. 
Mrs. J. Ramsay Macdonald's paper on ‘* Home- 
Work,” to which we have already referred as 
being read on August 7, gave some terrible 
details of the way in which women have to 
work on starvation wages. In the hook-and- 
eye industry of Birmingham, and for shawl 
fringing in the Glasgow district, besides some 
sewing trades, the rate of pay worked out at 1d. 
per hour, or even less. Hand-work embroidery, 
some of which was sold to Royal personages, had 
been paid at the rate of 2d. per hour ; but this was 
a reduced to 1d. The work was done at home, 
so that restrictions as to legal hours and child 
labour could not be enforced. The authoress could 
not suggest a remedy so long as the competitive 
system of aay revailed, 

The business o the section was brought to a con- 
clusion on Wednesday, August 8, by the usual 
formal proceedings. 


Tue Eventna Discourses. 
There were three evening discourses delivered, 
the first two being addressed to the Association, 
and the third being a lecture to working-men. 


VOLCANCES, 

The first of the two evening discourses of the 
Association week was delivered in the Exhibition 
Hall by Dr. Tempest Anderson, of York, one of 
the vice-presidents of the meeting. Dr. Anderson 
lectured on ‘‘ Volcanoes,” taking as his text, as 
he put it, the late eruption of Vesuvius. As the 
lecturer had been an eye-witness of many of the 
eruptions of the last twenty-five years, he had an 
unusually interesting series of photographs of his 
own to show, in addition to views and diagrams. 
by the aid of which he could elucidate his subject, 


When visiting Mont Pelée, Dr. Anderson had been 
fortunate to observe that the apparent streams of 
fire sweeping down from the crater were really 
avalanches of incandescent ashes, and on the Vesu- 
vius he noticed this spring that the umbrella- 
like furrowing of the slopes was due to great ash- 
slides, many of which descended long before the 
torrential rains washed down avalanches of mud, 
on which La Croix distinguished ripple-marks as 
regular as on the sea-shore. 


Tue Exvecrricat Siens or Lire, anp Tair 
ABOLITION BY ANZSTHETICS. 


The second discourse was given by Dr. A. D. 
Waller, F.R.S., of London, on the electrical signs of 
life which he had studied in recent years. All mecha- 
nical and chemical one in living organisms, he 
said, were accompanied by electrical changes which 
were the signs and measure of vital action. When 
an animal died, its members did not die at once, and 
we could hence experiment on nerves, muscles, an 
eyeball, a- flower petal, a green leaf, a vegetable 
seed. The experiments were not actually per- 
formed in the hall, but Dr. Waller, standing in 
front of a horizontal desk, drew his diagrams, while 
ecturing, on smoked glass, and the pictures were 
projected on the-sereen. The explanations were 
very lucid. The muscle could only respond mecha- 
nically, the nerve electrically. The effects of 
anwsthetics, which were shown in particular, were 
very marked. The normally lively response to an 
excitation of the nerve, which Dr. Waller calls a 
‘*blaze .current ’—because_ he first observed the 
effect when a retina was excited by light—was 
modified, or temporarily or permanently arrested. 
With alcohol, especially when impure with fusel oil, 
a distinct period of intoxication could be observed ; 
ether was only about an eighth as strong as chloro- 
form, which yet ought to be a safe anvwsthetic in 
concentrations of 2 percent. The effects of carbon- 
dioxide and of a stimulus by light were also demon- 
strated. 


Tue Manvuracture or Licur. 


The Saturday evening lecture to working men is 
an old-established feature of the British Assosia- 
tion week, although it is not included in the official 
programme. The lecture was this year entrusted 
to Principal S. P. Thomson, F.R.S., whom the 
chairman introduced asa native of York. In the 
absence of the President of the British Association, 
who generally presides over the lecture, Mr. Elm- 
hirst, senior local secretary, took the chair. Dr. 
Thomson discoursed on the immense progress made 
in the manufacture of light during the past century. 
For the introduction of gas, he said, Murdoch had 
received the Rumford Medal of the Royal Society 
in 1808. The Gas Light and Coke Company was, 
by a clause of its charter of 1810, forbidden from 
trafticing in machinery for the conveyance of light 
to private houses. We spent in Great Britain 
some 10 or 20 million pounds annually on the manu- 
facture of light, 99 per cent. of which sum was 
wasted upon heat we did not want. Dr. Thomson 
elucidated the development of lighting by oil, gas, 
electricity, vacuum tubes, &c., by many experi- 
ments; and could not, in responding to the vote 
of thanks, promise any cheaper light from radium ; 
for a few milligrammes of radium, which would give 
us, perpetually perhaps, one candle-power, still 
cost 401. 

ConcLupine Remarks. 


The 1971 members and associates, including 
twenty-two foreigners, who assembled at York, 
will remember the York meeting as one of the 
most pleasant and successful. The fine spacious 
rooms and hall, and the repose of the beautiful 
grounds of the Philosophical Society, were very 
much appreciated ; and thanks are due to the local 
secretaries, Mr. C. E. Elmhirst and Mr. H. Craven, 
the Lord Mayor of York, Mr. R. H. Vernon 
Wragge, Mr. J. H. Rowntree, Dr. Tempest 
Anderson, and many others, who offered hospi- 
tality in town and on the excursions. Apart from 
a visit to the Cargo Fleet Iron Works, at Middles- 
brough, arranged by the Engineering Section, the 
excursions were chiefly of archeological and _his- 
torical interest. They all took place on the Satur- 
day, on which day the University of Leeds 
conferred honorary degrees on the following 
fer (bie taper ye: Ray ge : . ence | 
dier (biologist an er), oO aris; P. 
Pelsener (biologist), of Ghent ; i Rubens (physi- 
cist), of Berlin ; further, Sir William Perkin, Dr. 








H. Caro, of Ludwigshafen; Professors Albin 


Haller, of Paris, Liebermann, and Dr. C. A. yon 
Martius, of Berlin—eminent chemists, who have 
hel to build up the coal-tar colour industry, 
and to make Sir W. Perkin’s jubilee possible ; 
finally, the Bishop of Ripon, Sir Charles Holroyd 
(director of the National Gallery), Lord Wenloc':, 
and Sir Owen Roberts—two gentlemen to who:s 
exertions the University of Leeds is much indebte 
for its creation—and the Savilian Professor of 
Astonomy of Oxford, Dr. H. H. Turner, a native 
of Leeds. 

Our readers will have noticed that ‘‘ discussions, 
as distinct from the reading of papers, formed a 
prominent part of the programme. This applied 
especially to Sections A and B, where Professors 
Griffiths and Dunstan, in their presidential ad- 
dresses, foreshadowed the important questions that 
would be raised during the meetings. The guidance 
thus given was no doubt valuable to the members. 
It must be admitted, however, that the discussions 
seriously disarranged the programmes. Several 
papers of Section A were on the programme on 
three different days, and a few had finally to be 
taken as read. The latter fact was due to the evident 
fairly general desire to bring the proceedings to a 
conclusion on Tuesday. This tendency is hardly to 
be encouraged. Seciion A sat in three departments 
on Tuesday morning, while further joint discussions, 
to which members of the Section had particularly 
been invited, took place in two other sections. 
Poor attendances and some poor discussions were 
the inevitable results. The question has a wider 
interest, moreover. It is not so long ago that the 
sections met both on the Saturday and the Wednes- 
day. The Saturday is now given up to excursions, 
and only one section deliberated on this day, while 
five of the thirteen sections, including the Mecha- 
nical Section, extended their proceedings to the 
Wednesday. As the official concluding meeting 
always takes place on the Wednesday afternoon, 
and as all the local arrangements are made for the 
full week, Wednesday to Wednesday, the rush-off 
of members on Tuesday afternoon may not have 
pleased their hosts. On the other hand, the 
arrangements for the Press, which this year were 
in charge of Mr. S. G. Gilmore, deserve com- 
mendation. 

We have pointed out that certain papers and 
reports will os printed in extenso in the British 
Association Report. The decision rests. with the 
Committee of Recommendations and the General 
Committee, and the chemists have the satisfaction 
that four of the seven papers so honoured this 
year came from their section. The other three are 
Professor Soddy’s communication on the ‘‘ Evolu- 
tion of the Elements,” Sir John Wolfe Barry’s 
‘* Standardisation in British Engineering Practice,” 
and Mr. J. Smith’s ‘‘Stream-Line Apparatus for 
the Determination of the Principal Stresses in the 
Structure of Ships.” We have already published 
Sir J. Wolfe Barry’s paper, and shall also publish 
that of Mr. J. Smith. It is satisfactory to record 
another resolution: On the instigation of the 
Anthropological Section, the Government is to be 
urged to appoint inspectors of ancient monu- 
ments. The research grants for this year total 
10611. 14s. 4d. 

The British Association will next year meet at 
Leicester on July 31, under the Presidency of Sir 
David Gill. The meeting places for the succeeding 
two years have also been fixed, Dublin will wel- 
come the Association in 1908, and Winnipeg, 
the capital of Manitoba, Canada, in 1909. 








NorTHamPpTon InsTITUTE,--In connection with this 
Institute, courses of day and evening lectures will be given 
during the 1906-7 Session on technical optics. Courses 
are also given at the Institute, in Clerkenwell, E C., on 
mechanical and electrical engineering, artistic crafts, &. 





Water Suppty or Lixcotn.—Boring operations at the 
Boultham Water Works have been suspended at a depth 
of 2014 ft., it being considered that the quantity of water 
obtained is quite sufficient to meet the needs of the city, 
and that it is not likely that it would be increased by 
further boring. 


British Pic m Beverum.—There has been a consider- 
able increase this year in the imports of British pig td 
cast iron and steel into Belgium, the receipts in the seven 
months ending July 31 having been 112,500 tons, as com- 

red with 29,000 tons in the corresponding period of 
1905, and 33,000 tons in the corresponding period of 
1904. The imports into Belgium from all quarters to 
July 31, this year, were 376,500 tons, as compared with 
255,000 


tons in the corresponding period of 1905, aud 





183,000 tons in the corresponding period of 1904. 
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THE CUNARD EXPRESS LINER 
** MAURETANIA.” 


TueRt will be launched on Thursday next, from 
the Wallsend Shipyard of Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, the Mauretania, 
the second of the two steamers ordered by the 
Cunard Steamship Company in fulfilment of their 
agreement with the British Government.* Under 
this agreement, as is now generally known, the 
company undertook to build for the British mail 
service two liners, to steam at not less than 244 
knots in moderate weather, on the Atlantic pas- 
sage, and to retain them at the call of the Admiralty 
for service in war time. The Government, in 
return, agreed to lend a sum not exceeding 
2,600,0001. for the building of the ships, to be 
secured on debentures at 2? per cent. interest. In 
addition an annual payment of 150,000. is to be 
made; but should the speed fall short of the 
guarantee, and still be in excess of 23$ knots, cer- 
tain deductions will be made from this annual 
mail subsidy At the same time conditions were 
stipulated to ensure that the company will continue 
an all-British concern. 

The arrangement was acceptable to the nation, 
because it ensured that Britain would once more 
secure such advantage, or prestige, as accrues from 
the possession of the fastest liners afloat ; and it was 
welcomed by the marine engineering profession, as 
it promised the solution of important problems, 
and conduced to further advances in propelling 
machinery. 

The preliminary steps taken towards the fulfil- 
ment of the agreement are now well known, and need 
only be very briefly alluded to. The one continuous 
element ensuring triumph over every difficulty— 
and there were many—was, we readily again repeat, 
the courage and enterprise of the late Lord Inver- 
clyde, who was chairman of the company when the 
agreement was made, and when the ships were 
ordered, and the admirable business tact and pro- 
gressive spirit of Mr. William Watson, the present 
chairman, which have enabled all constructional 
details to be satisfactorily determined. A promi- 
nent factor conducing to the practical success of the 
ships was the extensive research work carried out 
by the Turbine Commission, who recommended 
the adoption of steam turbines for propulsion, and 
suggested various fundamental principles in the 
design of the machinery. At that time the largest 
marine turbine installations in use were only of 
about 6000 or 7000 horse-power, so that the step 
to machinery of ten times this power was one 
requiring great courage, and for this special credit 
is due to Mr. James Bain, the chairman of the 
commission of investigation and general superin- 
tendent of the Cunard Company, upon whom will 
rest the responsibility of the working of the machi- 
nery in service. 


THE CONTRACTS WITH THE BUILDERS 
AND THEIR GUARANTEES. 


One of the ships was ordered from Messrs. John 
Brown and Co., Limited, Sheffield and Clydebank, 
and the other from Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, with machinery 
from the Wallsend Slipway and Engineering Com- 
pany, Limited. Both companies have works at 

Wallsend-on-Tyne, having between them—a pecu- 

liar coincidence—the marine works of the Parsons 
Turbine Company. The conditions of the contract, 
which have not hitherto been published, are that the 
vessels shall attain a speed of 25} knots on trjal, and 
that within a year of going upon their station they 
shall maintain in one complete voyage to New York 
and back a mean speed of 24}? knots. The making 
of 24} knots out and home is particularly onerous, 
since the recurrence of luck in respect of weather, 
Xc., on two successive trans-Atlantic runs is excep- 
tional. The main financial condition of the contract 
is the payment of all expenditure on the building of 
ship, machinery, &c., with a pro rata allowance 
for establishment charges and profit. 

The general public accepted almost as a foregone 
conclusion that the Clydebank establishment, which 
had built so extensively in the past for the Cunard 
Company, would again have the honour of tackling 
the much more onerous task of designing and 
building one of these new high-speed ships; but 
only those who were familiar with the adminis- 
trative ability, professional courage, and well- 
equipped establishment of Messrs. Swan, Hunter, 





* See ExcIneerine, vol. Ixxvi , page 187. 





and Wigham Richardson, Limited, and the Wallsend 
Slipway and Engineering Company, Limited, re- 
ceived, without surprise, the intimation that the 
Cunard Company had shown such confidence in 
them as to order from them respectively the hull and 
machinery of the second of the new ships. It may be 
noted, also, that the former firm constructed for the 
Cunard Company the Ivernia and Carpathia, two 
successful steamers, while the Wallsen creaeed 
engined these, and three other Cunarders built by 
other firms on the North-East Coast. Moreover, 
Mr. Andrew Laing, the general manager, had also, 
when chief engineer at Fairfield, close association 
with the design and construction of the machinery 
of the fastest of the Cunard mail steamers. The 
choice of the Tyne firms was thus a well won 
acknowledgment of enterprise and skill. 

The history of the concern dates from 1842, when 
the Neptune Works of the company were com- 
menced ; the Wallsend yard was opened in 1872, 
and both have steadily grown. The two concerns 
were amalgamated in 1903, and what, in 1842, was 
a yard of 4 acres has now become 78 acres, and the 
river frontage has lengthened from 320 ft. to 4000 ft., 
the number of berths having increased from three, 
with a maximum length of 320 ft., to twelve, capable 
of taking ships up to 1000 ft. in length. Mr. G. B. 
Hunter, who is the chairman of the company, and 
Mr. Wigham Richardson have great personal ex- 
perience of all types of mercantile shipping, and 
a full conception of the importance o! vance 
in every department, but have surrounded them- 
selves with a very capable staff, Mr. W. Denton 
and Mr. Charles Swan being the directors most 
intimately associated with the building of the 
Mauretania. 

THE DESIGN OF THE MAURETANIA : 
THE PROPELLER PROBLEM. 


Except in details, the Lusitania and Mauretania 
are practically alike. Their dimensions were 
arrived at from results of experiments made at the 
Government tank at Haslar by Dr. Froude, on be- 
half of the committee ; but Messrs. J. Brown and 
Co., in their own tank, subsequently built, have 
made further tests, principally in connection with 
—. while Messrs. Swan, Hunter, and 

igham Richardson buiit a 40-ft. 6-in. launch with 
the same object. This launch is propelled by an 
electric motor, with dynamometers for determining 
the power, which again is checked by measuring the 
torsion of the shaft. Variations in the form of 
the stern, in the distance apart longitudinally and 
athwartship of the propellers, as well as in the pro- 
portions of the propellers, were made. These tests 
are still being continued at both works to accumu- 
late the fullest data preliminary to the trials of 
the vessels ; and here we would strongly urge the 
builders and owners to make Atlantic runs with 
various forms of propeller, even although at the 
outset the ships may realise the desired speed. The 
results of independent investigation, so far, are mate- 
rial differences in the form of the propellers in the 
two ships, and to a less extent in the run of the 
ship. A comparison of the stern views of the Lusi- 
tania in our issue of June 8, and of the Mauretania 
on Plate XVIII, will enable the reader to appre- 
ciate the differences. In the former ship the outer 
propellers seemed to be about 70 ft. ahead of the 
inner propellers, and the blade-discs in no case 
overlapped. In the latter ship the distance is 
greater, and there is slight overlapping. The form 
of the blades is more of an ellipse in the Maure- 
tania, the diameter is slightly less, and, although 
it is difficult to determine, the blade surface seems 
greater in proportion to disc area. As will be 
understood from our description later, the construc- 
tion of the turbines differs ; but the proportions are 
not dissimilar. As regards the hull of the ship, 
the chief difference is that the Mauretania is of 
6 in. greater moulded depth ; this increases her 
gross tonnage by 700 tons. The following are the 
dimensions of the Mauretania :— 

Length over all... : vip 785 ft. 


“ between perpendiculars 760 ,, 
Beam, extreme... ow ie 88 ,, 
Depth, moulded 60 ft. 6 in. 
Gross tonnage ... 33,200 tons 
Net i. aa ‘ 1,900 ,, 
Maximum draught... i . 
Displacement at this draught 43,000 tons 


In describing the Lusitania* we gave a table of 
comparative dimensions of high-speed Atlantic 
liners, and showed that these latest Cunarders 


* See ENGINEERING, vel. Ixxxi., page 729. 





are 160 ft. longer than the Campania, of 1893, 
78 ft. 6 in. longer that the fastest of existing ships 
—the Kaiser Wilhelm II.—and 80 ft. longer than 
the Great Eastern, the greatest of precedin 

vessels, Other questions regarding the genera 
design—i.e., the relation of engine power to size 
and speed, &c.—were discussed in the same article. 





ARRANGEMENT OF DECKS: PASSENGER 
ACCOMMODATION, 


We reproduce on the next page a longitudinal 
section and plan showing the arrangement of decks 
and bulkheads. Excluding the hold, there are nine 
decks : the lower orlop, the orlop, the lower, the 
main, the upper, the shelter, the promenade, the 
boat, and the sun decks. In the centre of the ship, 
however, there are only six decks, the boiler and 
machinery space, with coal-bunkers, occupying ful 
420 ft. of the total length of the vessel and the dept 
from the main deck to the hold. There is very 
little capacity for cargo; the vessel is exclusively 
intended for carrying passéngers and mails. Tho 
accommodation for all passengers is provided above 
the water-line on the six decks from the main up- 
wards, but the shelter deck is almost entirely 
reserved for the officers, including the engineers, 
and for the crew, the latter being located forward 
and aft. On this deck there are arranged the hos- 
pitals, which are specially isolated. The first-class 
restaurant is also on this deck, in the centre of the 
ship, but there is no communication to it from 
the deck. Entrance and exit are, of course, 
from the main companion-way, which will corre- 
spond to the capacious stairway, with frequent 
landings, of the modern hotel, with two electric 
passenger hoists in the centre communicating with 
the landings on each of the six passenger decks. 

The steelwork of all the nine decks is already 
laid, and is now being riveted, so that the con- 
structional work on the hull is very advanced. On 
the occasion of our visit we found in process of 
construction a large part of the woodwork in con- 
nection with the cabins. The panelling throughout 
is of Venesta, which in the third-class rooms is made 
up of three thicknesses of birch veneering, the 
grain on the inner layer being at right angles to 
the two outer plies. In the case of the second and 
first-class rooms there are five thicknesses. This 
material is specially strong for its weight; the 
five plies are only ,'; in. thick, and, owing to 
the fibre alternating, it is expected that there 
will be neither shrinkage nor twisting. Instead 
of the steel decking of the ship being covered 
with wood, the floors are laid with corticine—a 
special cork cement extensively used in warships to 
minimise risk from fire, and here adopted to save 
weight The third-class saloon is already well ad- 
vanced, and its size and appearance are suggestive 
of the comfort and convenience for all classes which 
are being aimed at by the Cunard Company. 

Advantage is being taken of the collective ex- 
perience of the company, and of every member of 
the staff, including Mr. A. P. Moorhouse, the 
general manager, Mr. A. D. Mearns, the secretary, 
Mr. G. Thomson, the superintendent engineer, Cap- 
tain Dodd, the superintending captain, and Mr. L. 
Peskett, the naval architect, who have co-operated 
with Mr. Bain, and the two directors who have 
taken the most intimate part in connection with the 
building of the ship, Mr. M. H. Maxwell and Mr. 
J. H. Beasley, to ensure that, in every detail, 
the ship will mark great progress towards perfec- 
tion in those multitudinous fittings conducive to 
the comfort and enjoyment of a voyage. The 
third-class saloon, which is forward, has, for in- 
stance, the port-holes covered with square stained- 
glass windows, and the general effect is suggestive 
of first-class rooms in many other new ships. 
Later, we hope to deal more fully with the pas- 
senger accommodation in the ship, but at present 
we may give the numbers of the passengers, Xc., 
provided for :— 


First-class a e = .. 660 
Second-class... it bet ii .. 600 
Third-class a8 oa in ies --- 1200 
Crew a sel vee sie - soul 

Total population _... me --- 3070 


The decks with state-rooms are for the most 
part 9 ft. in height; but in all cases where there 
are saloons the height is from 10 ft. toll ft. Special 
promenading space is afforded on the shelter 
deck forward for third-class passengers, and aft for 
second-class ngers, who have also the use of 
the boat-deck. Thecentral parts of the promenade 
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ing, the bulkheads for the coal-bunkers along the 
sides of the boiler-room, the collision bulkheads 
forward, and suggests also the flaring out of the 
hull to the forecastle head. The plating of the 
ship is exceptionally heavy ; the shell-plates are not 
less than 34 ft. long, and each weighs from 24 to 3 
tons. In some instances, however—notably at the 
turn of the bilge and on the sheer-strakes—they 


coverings over the butt-joints, and in all cases the 
Gy lies close against the continuous plate, 
with the butt-joint either on the outside or on the 


inside, with two thicknesses of continuous platin 

supporting it. The bilge keel is 240 ft. long a 
3 ft. deep, and, in order to provide for stresses in 
a seaway, the intercostals inthe adjacent double 





bottom are very considerably reinforced. 





Fic. 3. Srern-FRaME at THE DaRLINGTON Force. 











Fie. 4. Srern-FrRame 1n TRAnsir. 


are 40 ft. long and from 4 to 5 tons in weight. At 
these points also the plating is doubled, and the 
four sheer-strakes are of high tensile steel, giving 
a tensile strength of from 36 to 40 tons per 
square inch. These four strakes at the top, where 
the stresses will be greatest, when the ship may 
alternately hog and sag in a seaway, are thus of 
very considerable strength. One advantage of 
the double plating is that there are two complete 





Another feature to which attention may be 
directed is shown in the complete bow view 
(Fig. 15 on Plate XV.), and is the fitting of wedge- 
shaped bars along the laps of the shell-plating, so 
as to obviate any possibility of the anchor catchin 
in the projection formed by the laps. Note shoul 
also be taken of the peculiar form of the anchor 
hawse-pipe ; it is thought that this form will enable 
the anchor to be more snugly housed, and thus 


reduce the disturbance due to waves when the 
vessel is steaming at high speed through a heavy 
head sea. 


THE STERN-FRAME AND BRACKETS. 


The stern frame and brackets are of special 
construction, and weigh 150 tons. They were 
constructed by the Darlington Forge Company, 
Limited, Darlington, and on this page there is re- 
produced a pho ph taken when the framing 
was erected in their shops, and with it a view illus- 
trating the frame on the truck used for its transit 
over the North-Eastern Railway. The main part 
of the framing, shown in ition in the illustra- 
tion, Fig. 12 on Plate Xt, weighs 50 tons, and 
forms the termination of a very considerable rise 
of keel, more clearly shown in the longitudinal 
section of the ship, on page 346. This rise gives 
a free flow of water to the inner pair of propellers. 
Abaft the propellers there is a downward curve to 
the main support for the rudder. . The hull frames 
for the inboard shafting are also clearly shown in 
Fig. 12. The upper part of the same frames had 
also to be curved outwards to accommodate the 
connecting -rods and erossheads from Brown's 
steering gear. This crosshead is attached to the 
top of the rudder-head, which passes through the 
framing shown in Fig. 13 on Plate XIV. The 
bossing out for the rudder, as well as the propellers, 
is very clearly shown in the view of the stern of 
the ship ready for launching, on Plate XVIII. 
The rudder itself weighs 65 tons, and is of the 
balanced type, made up of a series of castings, 
bolted whi nl with heavy ribs. The rudder-head 
is of forged ingot steel, of 254 in. diameter. There 
is only one gudgeon on the stern-framing, and the 

intle had to be made of very large size, its weight 
ing over 1} tons. The pintle, however, can be 
withdrawn, to enable the bushes to be replaced, 
without disconnecting any part of the steering-gear 
or rudder, 





SOME OF THE AUXILIARY MACHINERY. 


As further indicative of the progress made, it 
may be stated that there are 950 tons of machinery 
on . This is made up, for the most part, by 
auxili engines. Some of these are, as may 
readily be supposed, of enormous size and power. 
Thé capacity of the circulating pumps for the con- 
densers may be appreciated when it is stated that 
there are four inlets on each side, with grid covers, 
each larger than those provided on ordinary ships, 
and that the discharge from the condenser is 
through two 32-in. pipes on each side of the ship. 
Weir's separate air-pumps are provided, and in this 
case the diameter of the steam-cylinder is 14 in., 
and of the air-cylinder 40 in., the stroke being 
24 in. There are four such pumps, each with two 
steam and air cylinders. Some of the boiler-feed 
pumps are also in place; these are the largest 
made, and: are, of course, by Messrs. Weir. In 
this case the steam-cylinder is 18 in. in diameter, 
and the water-cylinder 13} in. The engines are 
designed to make eleven double strokes per minute, 
and there are four pairs of these pumps, in addi- 
tion to two pairs of auxiliary feed-pumps. 

Some of the smaller fittings are also on board, but 
these we hope to describe when dealing fully with 
the ship after completion. In the forecastle there is 
already installed Messrs, Napier Brothers’ capstan 
windlass gear, and here also anyone visiting the 
ship must be impressed with the strength and mas- 
sive character of the design. The engines have two 
steam cylinders, 20 in. in diameter, and are more 
like the machinery of a cargo steamer than those for 
anchor gear. The main gear-wheel, with its immense 
bronze toothed rim, is a fine piece of work. 


THE BUILDING BERTH. 


The lifting of these engines on board, as well 
as the manipulation of the heavy shell-plates 
and bars for frames and beams, was greatly faci- 
litated by the berth structure erected prior to 
the building of the vessel. There are two closed- 
in berths alongside each other; that from which 
the Mauretania will be launched on Thursday 
next has a clear width of 95 ft. and a height 
of 140 ft. The length is at present 740 ft., 
but this could easily be increased to 900 ft. with- 
out interfering with any of the adjacent build- 
ings. The berth is roofed over with glazing, and is 
well lighted by arc-lamps, so that work can proceed 
independently of weather or of natural light. A 











feature which distinguishes this berth from others 
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is the arrangement of the cranes. The rails on 
which these run are on the bottom booms of longitu- 
dinal girders suspended from the transverse members 
supporting the roof principals. There are several 
tracks, and on these there are 5 ton and 3-ton 
electric travelling-cranes. These cranes are shown 
in several of the photographs reproduced on Plates 
XI. to XIV. In each case the jib is suspended 
from the carriages and works horizontally ; the jibs 
of the 3-ton cranes are at a lower level, so that they 
may easily pass under the carriages of the adjoining 
5-ton cranes. Several could be concentrated on a 
heavy load, and as much as 40 tons might thus be 
dealt with. In the earlier stages of construction 
jibs were carried on the vertical members of the 

uilding berth, as shown in the engravings on 
Plates XII. and XIII. These were used mostly 
for carrying the heavy gap-riveters utilised for 
closing rivets in the delle racy &e. 





THE TURBINES AND THEIR BUILDERS. 


The machinery and boilers of the Mauretania are 
well advanced. These, as we have already indi- 
cated, are being constructed by the Wallsend Slip- 
way and Engineering Company, a concern which in 
recent years has advanced to the first rank of marine 
engineers, Ten years ago the firm was already noted 





the Wallsend Company, was undoubtedly well- 
merited. 


The general arrangement of the turbines for the | 
Mauretania corresponds with that in the Lusitania, | 


as described in ENGINEERING, vol. lxxxi., page 729; 
but there are several differences in the method of 
carrying out the work. There are four shafts, each 
with one propeller. The two outer shafts are 
driven by high-pressure turbines, while on the two 


inner shafts are the low-pressure turbines, with | 
the astern turbines located at the after end. | 
The condensers are placed abaft the engines, and | 


outside of the inner shafts. As in the Lusitania, 
again the two inner shafts turn outwards and the 
two outer shaftsinwards. Asa result of experiment, 
it was considered that this arrangement would give 
better results than with all propellers working in 
the same direction. The total power will be, as in 
the case of the Lusitania, 68,000 indicated horse- 
power, equally divided through the four shafts, 


which will run at from 190 to 200 revolutions per 


minute. 


On Plate XVI. there is reproduced a photo- | 


graph of one-half of the turbine installation, an 
astern turbine with the immense exhaust port in 
the foreground, while to the rear of it is a low- 
pressure turbine, and in the distance a -high- 
pressure turbine. The view of the turbines on 
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the maximum internal diameter of the low-pressure 
turbine between 16 ft. and 17 ft. The rotating mass 
in the low-pressure and astern turbines is probably 
over 200 tons, and some conception of the accuracy 
of work necessary will be formed when it is stated 
that the dummy is arranged to enable an adjust- 
ment of this mass of something like s74,5 in. to be 
made, and that the maximum peripheral speed is 
10,000 ft. to 11,000 ft. per minute, with a minimum 
clearance of in. in the high-pressure turbine 
between the blades and their proximate surface of 


| rotor or casing. 





THE CASINGS AND ROTORS OF THE 
TURBINES. 


| The casings for all the turbines are of cast iron, 
|} as are also the casings for the dummies, while the 
|rotors and the dummies are of Whitworth fluid- 
| pressed steel. The disc wheels of the rotors are 
also forged of the same material, but the dummies 
| are of castiron. The internal stiffeners of the rotors 
were machined out of the solid ingot, more effec- 
tually to ensure sound metal. Thus, when they 
were put into the lathe the metal was 74 in. to 
8 in. in thickness, and this was ultimately reduced 
in parts to about 2 in. This was avery heavy piece 
|of work, as will be readily understood when it is 
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for the construction of machinery for the typical 
North-East Coast cargo-boat, but since the appoint- 
ment of Mr. Andrew Laing as general manager, 
important developments have taken place, and the 
establishment has not only been greatly extended, 
but has undertaken the construction of machinery 
for some of our largest warships and mail steamers. 
The works, it may be said, have been largely recon- 
structed, new boiler and erecting shops having 
been built within the last two or three years by 
Sir William Arrol and Co., Limited, of Glasgow. 
The boiler-shop, in which there is now the maguifi- 
ent array of twenty-five boilers for the Maure- 
tania, arranged in two rows, with their smoke- 
boxes, uptake, &c., all as they will stand in the 
ship, as illustrated on Platw XVITI., is a buildin 

73 ft. wide, with a height of 60.ft., with overhea 

cranes ranging up to 100 tons capacity. The new 
erecting-shop, where the immense turbines are now 
being constructed, has a width of 58 ft., and a height 


Plate XVII. is from a photograph taken from the | remembered that the low-pressure rotor is nearly 
opposite end of the same group, the high-pressure 12 ft. in diameter. The casings are to be fixed at 
turbine being in this case in the foreground ; but | one end to the bed-plate—a very rigid structure in 





of 561 ft., with cranes ranging up to 65 tons. This 
shop is illustrated on Plates XVI. and XVII. In) 
view of this, and of the association of Mr. Laing | 
with preceding Cunard liners built on the Tyne, and 
earlier on the Clyde, it was not surprising to find 
the Cunard Company ordering from the Wallsend | 
establishment an installation of the largest turbines | 
yet made. This reward of the enterprise of Mr. | 
Thomas Bell, the chairman, and his co-directors of 


it is difficult to convey a full conception of the 
great size of the installation. The group illustrated 
has a length of quite 150 ft., and the height from 
the floor is over 20 ft. 

We do not propose at this stage to fully describe 
the turbines and the interesting innovations which 
have been introduced at the Wallsend Works, but 
we may give the results of observations made during 
our recent visit to the establishment. One could 
not help being impressed with the massive character 
of the turbine work, and with the magnificence of 
the new tools installed for carrying it out. All of 
the casings were on the floor in various stages of 
completion, and the high-pressure rotors were being 
bladed, so that it was possible to form some con- 
ception of the great size of the engines. The high- 
pressure turbine, for instance, cannot be much less 
than 26 ft. in length, and at the exhaust end 
it seemed quite 10 ft. in internal diameter. In 
small installations the low-pressure and astern 
casings are usually in one, but in this case the 
astern casing is entirely separate from the low- 

ressure casing, and the adjustment - block is 
tween them. The total length from one end 
of. the low-pressure to the further end of the 


astern casing seemed to be about 90 ft, and| 





| the double bottom of the ship; but at the other 
end it is evident that they will be free to move 
|longitudinally in slipper-guides. This is to pro- 
| vide for longitudinal expansion. There is a central 
| guide in the case of the slipper for the astern tur- 
bine-casing. 

Another provision which affords elasticity is the 

spherical furm of all bearings. This gives much 
greater freedom. In the seats there are adjusting- 
|pieces for taking up the wear at the sides and 
| bottom, so that the bearings can be re-set without 
| the shaft being lifted for the renewing of the white 
/metal. The spherical seats were machined in a 
Whitworth lathe. The bearing was supported on the 
| bed of the lathe, and the cutting tool was carried on 
a plate secured to a shaft, which was set to the radius 
of the seat. The tool was fed from the face-plate by 
means of an arm. 

The rotor discs differ from general practice. 
| They are dished out, forming a triangle in eleva- 
|tion. This should add to their rigidity, an im- 
| portant desideratum requiring consideration in view 
| of the tendency towards whipping action by a rotor 
‘of 130 tons, nearly 12 ft. in diameter, making 200 
| revolutions per minute. 

Another large unit of interest is the .exhaust 
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ports and leads from the low-pressure casing to the 
condenser. Lying on the floor, this port seemed 
approximately 16 ft. by 11 ft. It is of cast iron, 
and massively stayed, the stays forming in them- 
selves guides for the lifting columns for the low- 
pressure turbine. This is well shown in the en- 
graving on Plate XVI. 


THE BLADING OF THE TURBINES. 


The Willans and Robinson system of blading 
has been adopted for the foundation, but the 
upper parts of the blades are bound and laced 
according to the Parsons arrangement. Thus each 
circle of blading is built up in ten segments, 
and, apart from any other advantage which may 
be claimed for this system of foundation, it en- 
ables considerable progress to be made with the 
assemblage of the blades before the rotors and 
casings are completed. In the Parsons system, 
as is well known, a blade is put in separately 
with a packing-piece, and caulked, each in its 
turn, so that it is necessary for the casings 
and rotors to be completed, with their grooves 
turned in them, before the work of assembling the 
blades can be commenced. At the Wallsend 
Works, the fitting of the blades in the segments has 
been in progress for some time, and now that the 
casings and rotors have been delivered from Sir 
W. G. Armstrong, Whitworth, and Co.’s works at 
Manchester, the work of blading is making very 
rapid progress. 

The foundation rings are machine divided and 
milled simultaneously, with remarkable accuracy and 
perfect pitch, in a special automatic Whitworth 
tool. The blades are fitted into the foundation 
by hand, the foot of the back edge being turned 
over to more effectually secure them in the 
grooves, and the binding and lacing is at the 
same time arranged near the top in the ordinary 
way. Two or three blades are left free at the end 
of each segment to receive the lacing from the 
next segment, and thus the only soldering to be 
done in position on the rotor or casing is that con- 
necting the four or six end blades in adjacent seg- 
ments. The blades, of course, vary considerably 
in length, ranging up to between 22 in. and 23 in., 
and in these cases there were three rows of lacings. 
We noticed that in many cases the connecting-band, 
soldered with the lacing near the top, was hollow, 
and was thus ‘more easily heated than a solid band 
of the required section. As a consequence there 
can be no burning of the blade in the process of 
soldering. : 

The segments are assembled and secured to the 
rotor of the casing in grooves. In the case of the 
high-pressure turbine these grooves are tapered on 
both sides to an angle of from 4 deg. to 6 deg.; but 
in the low-pressure and astern turbines one only 
is tapered, while the other is serrated. The seg- 
ments are caulked in the grooves with strips 
which are equal in length to two or three seg- 
ments of blades. There are two strips in the 
tapered grooves, and they seem arranged to obviate 
any tendency of the segments of blades to tilt in 
the fore and aft line. It was remarkable to note 
the facility with which the workmen fitted up each 
ring of blades. 





ADJUSTMENT AND OTHER ACCESSORIES. 


In most small turbines the steam which may 
leak past the dummy grooves is conducted direct to 
the condenser, but the work was far enough ad- 
vanced, when we saw it, to show that the steam in 
this case will be conducted through a leak-off pipe 
and through one of two or three valves into the 
turbine-casing at various points in its length, so 
that the leakage may enter that annulus in the tur- 
bine where the steam pressure is most nearly equal 
to that of the leaking steam. 

The adjustment gear associated with the thrust- 
block was sufficiently far advanced to enable us to 
form a general idea of its operation. The running 
clearance of the dummy is taken up by thrust-block 
adjustment gear, the top cover of which is in- 
dependent of the bottom, so that the thrust-collars 
bear on the forward side on the top half, and on the 
aft side on the bottom half. The cover is set by 
side adjusting-screws, so that the running clearance 
is provided for, and may be varied by the operation of 
tightening or loosening screws at top and bottom, 
forward and aft, respectively. The thrust-shaft 
has exceptionally deep collars, and the oil grooves 
are in the thrust-shaft itself, and not in the 
white metal. This should lead to a better distri- 








bution of the oil. The shoes are of gun-metal, 
and are lined with white metal. 

The governing gear is worked from the astern 
turbine on the inner shafts, but in the case of the 
outer shafts it is arranged on the high-pressure 
thrust-shaft. The Aspinall governor is adopted in 
this instance. 

The shafting, of Whitworth steel, is, in the case 
of the low-pressure turbines, about 33 in. in dia- 
meter, and in the high-pressure turbines 27 in., 
slightly increased near the glands ; but the line 
shafting is 20 in.; in all cases the shafts are hollow. 





THE BOILERS. 


The steam installation includes twenty-three 
double-ended and two single-ended boilers, the 
former having eight, and the latter four, furnaces, 
so that there are 192 furnacesinall. The larger 
boilers are 17 ft. 3 in. in diameter and 21 ft. long, 
and all are ready with their uptakes, &c., to be 
lifted on board. The boilers are to work under 
the Howden forced draught system, and the fans 
will be driven by electric motors. There will be 
about 160,000 square feet of heating surface 
and nearly 4000 square feet of grate area. The 
working pressure at the boilers will be 180 lb., 
and at the turbines 1601b. The boilers will be 
arranged in four stokeholds, with seven boilers in 
the forward stokehold, and six in each of the 
others. The photograph reproduced on Plate X VII. 
shows the boilers arranged in the shop exactly as 


they will appear looking athwart the ship, but, of | pa 


course, there will only be three boilers on each side 
of each stoking platform, whereas our view shows 
one-half of the boilers on each side, The engraving, 
however, serves to show not only the arrangement 
of the stokehold, but the immense installation of 
boilers on board. For each of the four groups of 
boilers there will be a funnel which will rise to a 
height of 152 ft. above the keel of the ship. These 
funnels‘are elliptical in plan, and some idea of their 
dimensions will be formed from the engraving on the 
opposite page. They measure externally 23 ft. 6 in. 
by 17 ft. 6 in. 


THE LAUNCHING ARRANGEMENTS. 


A word may be said in conclusion as to the 
launching arrangements. The ways are laid, and 
the poppets forward and aft are housed in a manner 
analogous to that adopted in the case of the Lusi- 


tania.* The width of the ways is 6 ft., and as the |i 


launching weight is 16,500 tons, the weight per 
square foot is 2.17 tons. The keel was laid with 
a mean declivity of 0.55 in. per lineal foot, and in 
order to bring the vessel to rest after the launch, 
there will be used 1000 tons of drags, made up of 
chains in separate piles, to be brought into action 
at short intervals after the vessel has floated. 
The immense cables for the ship, illustrated and 
described in ENGINEERING, vol. Ixxxi, page 842, 
will form part of the drags. The River Tyne 
opposite the works is only 780 ft. wide—5 ft. less 
than the length of the ship—but the building 
berth from which the vessel will be launched is 
set at an angle to the line of the channel, and thus 
a run of 1250 ft. is possible ; the vessel, however, 
will be checked in a much shorter length. The depth 
of water will probably be 37 ft. In order that the 
vessel shall be kept afloat at all stages of the tide, 
the berth in which she will lie has been specially 
deepened to a depth at low water of 31 ft. Here 
the boilers and machinery will be lifted on board 
by a floating crane, recently constructed, and having 
a liftiog capacity of 140 tons. 





Fuk. IN THE ZOLLVEREIN.—The production of coal in 
the Zollverein in the first seven months of this year 
amounted to 78,776,251 tons, as compared with 67,358,403 
tons in the corresponding period of 1905. The produc- 
tion of lignites was 31,523,659 tons, as compared with 
28,717,990 tons; of coke, 11,485,784 tons, as compared 
with 7,976,165 tons; and of briquettes, 8,189,944 tons, as 
compared with 7,097,135 tons. 


TasLe Bay.—The quantity of cargo handled by the 
Table Bay Harbour Board in the first half of this year 
was as follows :—January, 77,588 tons ; February, 88,717 
tons; March, 90,384 tons; April, 35,546 tons; May, 
89,929 tons ; and June, 85,613 tons. Thecost of handling 
(not including interest, depreciation, or administration) 
was as follows:—January, 23. 6d. per ton; February, 
23. per ton; March, 2s. per ton; April, 2s. per ton; 
May, 2s. 2d. per ton; und June, 1s. 11d. per ton. 





* See ENGINEERING, vol. Ixxxi., page 75 








THREE-CYLINDER VERTICAL ENGINE 
FOR TYRE MILLS. 


Tue engine illustrated on pages 342 and 343 was 
built by Messrs. Davy Brothers, Limited, of Sheffield, 
and was designed specially for driving tyre and dise 
mills. Rapidity in starting and stopping, uniformity of 
turning moment, and compactness were desirable for 
this a so the engines were made of the vertical - 
three-cylinder type which combines these advantages. 

Engines for this purpose have usually been of the 
horizontal two-cylinder type, requiring considerable fly- 
wheel power to give a fairly uniform turnivg moment ; 
and as they have to be fixed below the floor line in order 
to drive direct on to the mill, the cost of the excavations 
and foundations is considerable. The steam consump- 
tion is also high, as the point of cut-off has to be late. 

With the three-cylinder engine very little fly-wheel 
power is required, and this stunteeh, together with 
the three-crank arrangement, makes the engine very 
rapid in startingand stopping. The valves are of the 
piston type, with an internal valve variable by hand to 
cut-off at from #down to § of the stroke. The vaive- 

ear is very simple, eccentrics being dispensed with. 

tach main valve takes its motion from the cross-head 
of the adjacent cylinder, the three-throw crank giving 
the right advance for this, and each expansion-valve is 
driven direct from the cross-head of its own cylinder. 
This arrangement reduces the length of the engine, 
owing to there being no eccentrics or gear on the crank- 
shaft. The way-shafts and levers are arranged sym- 
metrically, as illustrated in Figs. 9 to 12, so that by 
transposing them the engine can be made to run 
in either direction. The size of the engine space 
required below floor line is very small, the engine 
se measuring only 8 ft. by 6 ft. 10 in. Being entirely 
self-contained, the expense in foundations is greatly 
reduced. 

The steam cylinders are 16 in. in diameter by 24 in. 
stroke for 110 1b. steam pressure, the engine indicatin 
from 300 to 500 horse-power, according to the point o 
cut-off, which is variable by hand; and with this pro- 
vision it is far more economical in steam than the usual 
type of two-cylinder engines. The engine was built 
for Messrs. John Baker and Co., of Rotherham. 








PavLMEk’s SHIPBUILDING AND IRon Company, Limitep. 
—The profits of this company for 1905-6 are returned at 
80,570/., as compared with 89,827/. in 1904-5, anc 63,2097. 
in 1903-4, The directors recommend a dividend upon the 
ordinary shares for the past year at the rate of 5 per cent. 

r annum, 39,691/, being written off extensions account. 

he directors state that competition in the shipbuilding 
trade has been very keen, and that it is difficult to 
obtain orders at remunerative prices. A temporary 
yy tyre manifested itself some months since, but 
it has not been maintained, and it was neutralised 
by a general advance in wages which afterwards took 
place. The company’s shipyard and engine works have 
not been employed to the full extent of their capacity, 
but the battleship Lord Nelson has Leen suabeeatully 
launched, the torpedo destroyers Wear and Swale have 
been delivered to the Government, and several important 
contracts for merchant vessels have been completed. 
The iron and steel departments have been profitably em- 
ployed, and are at present well supplied with orders. In 
consequence of the decision of the directors to adopt the 
Talbot process, an entire reconstruction of the melting 
aes 4 is in progress, and other improvements are bein 
made which will largely increase the output of steel an 
lessen the cost of production. Additional overhead 
trolleyways in the shipyard are approaching completion, 
and further extensions are being made in the engine works 
to enable the company to undertake the construction of 
turbine machinery of high power. 





Awarps or THE Société INDUSTRIELLE DE MULHOUSE. 
~-The list of medals and awards which will be distri- 
buted in 1907 by the Société Industrielle de Mulhouse 
has been issued, and contains particulars of the subjects 
for competitions for the ensuing year. The society pre- 
sents three classes of medals, and also, in certain cases, a 
money prize, for works of merit in connection with indus- 
trial progress. The competitions of direct interest to 
engineers comprise such subjects as the design of factory 
buildings; new type of steam boiler; an indicator for 
steam-engines, giving a continuous-performance curve ; 
a mp of gas-engine; a poecee | a system of 
firing boilers; a system of smoke-consumption; con- 
veyors for ash or coal, from or to the boilers; and 
a method cr scheme for the thorough investigation 
of the transmission of power by belts or ropes. In 
nearly every instance a neeessary qualification for com- 
petition is the present successful employment of the 
machine or system submitted. Most of them must 
have been in use for at least twelve months, while some 
must have been used in Alsace for that period. In 
other cases, such as the boiler competition, for instance 
the system must have been in use in more than one estab- 
lishment for a certain period. The conditions are so 
framed that awards will only be given to designs of prac- 
tical value showing distinct superiority over competing 
systems already in use. Awards are also given in con- 
nection with electrical science, for automatic cut-outs and 
for variable speed three-phase somating current motors, 
and other matters. The full list and all conditions may 
be obtained from the secretary of the society, Mulhouse, 
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AMERICAN RAILWAY MASTER- 
MECHANICS’ ASSOCIATION. 


Tue annual meeting of this association was held at 
Atlantic City, N.J., last June, with an attendance of 
about 400 members. The president, Mr. F. H. Ball, 
of the Lake Shore and Michigan Southern Railway, 
in his introductory address, dealt with the develop- 
ments which have taken place in American locomotive 
practice in the last ten years. He pointed out that 
the problem before the superintendent of motive 
power, ‘‘ Reduced Cost per Ton-Mile of Transporta- 
tion,” is finding its solution, not merely in an increase 
in power of the locomotives, but in the application of 
devices and methods tending towards economy of fuel 
and of operation. He showed the growth by giving 
the following figures for a representative rail . The 

rowth of the freight locomotives is shown graphically 
in Fig. 1. 


Average Tractive Power. 
Class of Locomotive. 1896. 1906. 
Freight engines ... 13,900 1b, 31,500 Ib 


Passenger engines 12,200 ,, 22,900 ,, 


Switching engines ... 14,700 ,, 26,800 ,, 
All engines ... ste ..- 18,700 ,, 28,700 ,, 
Total number of engines, 
all classes... aeg PP d51 7 


This growth in power had to be accompanied by an 








previous meeting this same committee had recom- 
mended that the previous standard of shrinkage of 
vy in. per foot of diameter be retained for all diameters 
of wheel centres less than 66 in., and that for centres 
66 in. in diameter and over, a shrinkage of 75 in. per 
foot of diameter be used. When this recommendation 
was discussed at the 1905 meeting, the committee was 
continued and requested to report again this year, and 
to take into consideration in connection with the shrink- 
age the design of wheel centres, and the desirability of 
using retaining rings. Reporting on this, the com- 
mittee made the iallowing recommendations for large, 
Fig.1. 
AVERAGE TRACTIVE POWER 1896=13900, /906=3/500. 
FREIGHT 
LOCOMOTIVES 


> ae! 
— ————9 
CO ets 


oy ew | 


AVERAGE TRACTIVE POWER, PASS. ..._. 
FREIGHT... 
SWITCH. __. 
pS) 
TOTAL N° OF ENGINES. .—-.—---—----- 


(0490.4 

















” ” ” 


” ” ” 





Fug.4. 











mend the rim and tyre section shown in Fig. 5, a lip 
being left on the tyre. The inside bore of this lip i. 
left rough, so that the exact depth of the lip depends 
on the amount of metal left on the tyre hor nis} 
Figs. 9 to 11 show the exact dimensions of tyres an: 
wheel centres where the tyres have become loose. 
The wheels belonged to Atlantic-type locomotives, 
with about 104,000 Ib. on drivers. 

Water-Softening for Locomotive Use.—The com- 
mittee in charge of this subject reported in favour o/ 
treating water for locomotive use which contain, 
scale-forming matter. They a examples of the 
savings effected by various railroads by treating the 
locomotive feed-water. One road treated the water 
by an intermittent process, and were enabled to in 
crease the tonnage handled, and reduce the boiler 
failures by 80 per cent. In the year 1902, with un- 
purified water, 159 engines made 2,935,000,000 ton- 
miles, using 28.7 lb. of coal per 100 ton-miles; while 
with purified water, in 1903, 154 engines made 
3,154,000,000 ton-miles with 27.5 lb. of coal per ton- 
mile. In the discussion of the report, Mr. Fuller 
(Chicago and Alton Railway) said that his road was 
using the Talmage system of water treatment, by 
which a special oil was fed into the boiler. The 
water used is of very bad quality, but with the oil 
treatment good results are obtained. Before the 
| water was treated the Pacific type engines, with flues 
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improvement in the facilities for caring for the loco- 
motives. Engine-houses were required, with facilities 
for quick and frequent washing of boilers, with heat- 
ing and ventilating plants, and with lighting to permit 
of continuous operation. He felt a plane of excellence 

been reached in locomotive design and main- 
tenance, which enabled the large locomotives to be 
handled as expeditiously as the smaller engines were 
a few years ago. A study of boiler troubles had given 
definite rules for the care of the boilers, and by this 
means the present large boilers gave results as good 
or better than their smaller predecessors. In con- 
clusion, Mr. Ball reviewed the responsibilities of the 
locomotive department, and said: ‘‘In fitting our 
work into that of the operating department lies an 
poate which is, perhaps, our greatest opportunity 
of the present time. r to a certain point we can go 
with our own office, and up to « certain point we may 
introduce improvements, but beyond that point we 
cannot go without the heartiest co-operation of others. 
. .. . By helping the operating official we may find 
that he can help us; and in the development which 
tends to the most favourable operating service lies 
our greatest work in the future.” 

Tyre Shrinkage and Design of Wheel Centres.—A 
committee consisting of F. J. Cole (American Loco- 
motive Company); J. E. Muhlfeld (Baltimore and 
Ohio Railroad) ; A. S. Vogt (Pennsylvania Railroad) ; 





and W. A. Mettleton (St. Louis and San Francisco 
Railroad), presented a report on this subject. At the 













heavy locomotives, such as are being used in America 
at the present time. In order properly to support the 
rim and resist the tyre shrinkage, the pita of the 
spokes on the outside of the rim should be from 12 in. 
to 13in. Asan ——— rule, it is recommended 
that the number of spokes be equal to the diameter of 
the centre in inches, divided by 4, which would give a 
rim pitch for the spokes of 12.56in, Thespokes should 
be of the section shown in Figs. 2 and 3, concentrating 
the metal under the tread where the greatest stress 
comes from the shrinkage of the tyres. In the dis- 
cussion on this report, Mr. H. H. Vaughan (Canadian 
Pacific Railway) said that he was obtaining good 
results with spokes of a pear-shaped section, giving 
even more metal at the point of maximum stress. He 
also criticised the a of rim submitted by the com- 
mittee, and recommended a rim of (J section, so as to 
get greater stiffness between spokes: as in his ex- 
— tyres came loose through the rim flattenin 
tween the spokes. The committee recommend 

the rim shown in Fig. 4, which is designed to give full 
bearing surface for the tyre without excessive weight, 
They also recommended that the rims be cast solid and 
not parted, to avoid shrinkage cracks. They found 
so much diversity in practice in the use of retaining- 
rings that they did not feel justified in recommending 
any particular form. The standard practice of the 
New York Central, Pennsylvania, and Baltimore and 
Ohio Railroads is shown in Figs. 6, 7, and 8. For 
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wheels without retaining-rings, the committee recom- 
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20 ft. long, could not run over 35,000 miles with a set 
of tubes, and the life of a fire-box was eight to nine 
months. Now, the flues make a mileage of 80,000 to 
90,000 miles, and the life of the fire-boxes has been 
increased to two and three years. The tonnage has 
been increased 27 per cent. with the same class of 
engines, due to the fact that foaming has been done 
away with. The consumption of oil was from 0.6 to 
1.0 gallons per 100 miles. Mr. G. W. Wildin (Erie 
Railroad) said that on the Chicago and Erie division 
of his road the water contained 48 grains per United 
States gallon of incrustating solids, mostly sulphates. 
It was necessary to treat the water, and the Talmage 
oil process was chosen because they had had some 
previous experience of it, and because it could be 
installed on the division for about 15,000 dols., as 
against 95,000 dols. for a water-softening plant. 
Flexible Stay-Bolts.—The committee on this subject, 
consisting of Messrs. R. N. Durborrow (Pennsylvania 
Railroad), F. M. Whyte (New York Central Railroad), 
C. E. Fuller (Chi and Alton Railroad), and O. H. 
Reynolds, presented an elaborate report. They traced 
the use of flexible stay-bolts from the earliest forms, 
Figs. 12 and 13, intectiiond by Wehrenpfennig on the 
North-Eastern Railway of Austria in 1878, and Fig. 14, 
which was used four years later by Mr. W. Leech on 
the Rajputana-Malwa Railway. In examining modern 
practice the committee sent out a circular of enquiry, 
to which they received 58 replies. Of these 26 were from 
railroads using flexible stay-bolts. These railroads have 
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put into service 521,435 flexible stay-bolts distributed 
in 3012 boilers. The bolts are of seven t , which 
are shown in Figs. 15 to 21. The number of bolts 
and the number of boilers are shown on the illustra- 
tions. The bolts shown in Figs. 15 and 16 have been 
the most widely used. Fig. 15 was the earliest type, but 
failures having occurred which were due to the screw- 
slot in the head, the type in Fig. 16 was introduced. 
This type has not yet been in service long enough to 
justify a decision as to its merits. Fig. 17 comes next 
to the preceding types in popularity, and has given 
the best results, as only one failure is reported, and 
this was due to faulty manufacture. Fig. 18 is a 
recently introduced modification which has found 
favour rapidly. Fig. 19 has no special features, and 
only @ limited number have been used. Figs. 20 and 


21 have been withdrawn from service as unsatisfactory. 
The former was condemned on account of the large 
hole required in the outer sheet, and of the difficulty 
tion. Figs. 22 to 25 show 
stay-bolts designed to give 


of application and ins 
special forms of soli 
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greater flexibility. The committee report that they 
are convinced that in certain parts of a locomotive 
boiler it is not sufficient to use rigid bolts, even of the 
best material: it is necessary to use in such places 
some form of bolt which will allow of distortion with- 
out rupture. Of the users of flexible stay-bolts 50 
per cent. advocate their use; while the others, with 
one exception, make non-committal replies. 

There appear to be four places in each boiler where 
the application of flexible stay-bolts has given great 
relief from stay-bolt failures ; these places are the two 
upper corners of the throat sheet, and the two upper 
corners of the side sheets. Starting from these places, 
he application of flexible stay-bolts is increased in 
accordance with the user’s individual judgment, one 
rool making every other stay-bolt flexible. A table 
>! stay-bolt breakages was compiled from infor- 
m«tion furnished by various railroads, to whom in- 
quiries were ad Comparing the percentage of 
f«:'ures with the total number of bolts, the flexible 
stay-bolt does not show to very great advantage ; but 
it inust be borne in mind that the bolts which figure 
in the table are those of Figs. 14 and 15, one of which is 
a. admittedly weak design; and, further, that as a 
g°oeral rule flexible stay-bolts are only applied in posi- 
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tions of the hardest service where rigid bolts have 
failed. 

As the failure of staybolts is due to a relative 
motion of the inner and outer sheets of the fire-box, 
the committee carried out some tests to determine the 
amount of this mov t. A special measuring and 
recording device was designed and applied at several 
points on two passenger-engine boilers, of which one 
had a Belpaire and the other a radial-stay fire-box. 
These boilers were then fired up from a cold condition 
as rapidly as could be done in ordinary engine-house 
practice. Service conditions were then simulated by 
opening the regulator for 10 or 20 minutes, so as to 
blow-off about two gauges of water. This water was 
replaced by the injector with the regulator still open. 

hen the full steam pressure had been restored the fire- 
door was left open for five minutes. The fire was then 
drawn and the regulator opened, sothat the pressure 
was reduced to atmospheric in about fifteen minutes ; 
after which the water was drained out and the boiler 
allowed to cool. The greatest relative movement 
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occurred at the crown sheet and the upper corners of 
the side sheets ; but very little took place at the top 
of the back-head, and practically none took place at 
the lower corners of the side sheets. The greatest 
movement in the plane of the sheets was from 0.08 in. 
to 0.09 in., with 0.06 in. normal to the sheets. There 
was little difference between the Belpaire and the 
radial stay-boilers. No movement was observed as a 
consequence of the variation in pressure while the 
boiler was working, or asa result of leaving the fire- 
door open. In conclusion, the committee express their 
belief that it is wise to apply flexible stay-bolts at those 
points in a boiler where experience shows the greatest 


boilers. The only failures out of over 15,000 were 
twenty-two bolts after twenty-three months ser- 
vice. The stay-bolts used were of the types shown 
in Figs. 15 and 18, The failed bolts were all Fig. 15, 
The flexible bolts were used on wide fire-box engines 
in the outside rows of the side sheets, with additional 
bolts in the upper corners, and as many as possible in 
the throat sheet. The cost of the flexible stay-bolt 
= about 35 cents, or three times the cost of a rigid 
t. 

Mr. D. J. Burrell (Pennsylvania Railroad) said 
that in his experience the incrustation played an im- 
portant part in the life of a flexible stay-bolt. Where 
they had installed water-purifying plants they had 
not had a flexible stay-bolt failure in two years. 
Mr. C. H. Doebler (Wabash) said that on his road 
flexible staybolts had been applied, with the object of 
avoiding cracking of the fire-box side sheets, By this 
means the life of the fire-box sheets had been increased 
from eleven months to an average of three years. 








Qur Locomotive Exports.—The value of the locomo- 
tive exports from the United Kingdom in August showed 
a satisfactory increase ~~ the corresponding value for 
August, 1905, and a still greater advance upon August, 
1904, the totals being 254,172/., 218,337/., and 126,051/. 
respectively. The colonial demand for British locomo- 
tives was inactive in August, but the exports to South 
America were encouraging, representing an te for 
the month of 110,485/., as compared with 117,452/., in 
August, 1905, and 26,523/. in August, 1904. Still more 
satisfactory was the expansion of the Euro demand 
in August, which represented a value for the month of 
96,443/., as compared with 2464/. in A t, 1905, and 
8794/. in August, 1904. The te value of the loco- 
motives exported from the United Kingdom iu the eight 
months 4 August this year was 1,814,387/., as 
compared with 1,610,935/. in the first eight months 
of 1905, and 1,238,310/. in the first eight months 
of 1904. In these aggregates the exports to South 
America figured for 894, ., 383,328/., and 211,4192. 
respectively. The exports to various European coun- 
tries were represented by 130,136/., as compared 
with 58,993/. in the corresponding period of 1905, 
and 29,7702. in the comnenens riod of 1904. On the 
other hand, the colonial deman es left a good deal to 
be desired this year, exhibiting as it does a distinct 
decline as compared with the first eight months of both 
1905 and 1904. This is shown by the annexed figures, 
representing the value of the engines expo to the 
three ee me colonial groups in the first eight months 





of the last three years :— 
Colonial Group. 1906. 1905. 1904. 
i an £ 
British South Afric - 30,849 59,778 374,310 
British India -» «| 588,681 693,331 325,284 
Australasia .. =... 19,976 16,403 55,900 


It is, of course, consoling in view of the apparent con- 
traction of colonial markets—at any rate, for a time— 
that new outlets should have been found in other quarters 
by British locomotive firms. 





Our Ratts Asroap.—The exports of rails from the 
United Kingdom showed a satisfactory increase in 
August; but a good deal of the nd lost in the first 
eight months of this year has still to be recovered. The 
quantity of rails exported in August was 66,210 tons, as 
compared with 49,045 tons in August, 1905, and 41,077 
tons in August, 1904. In these totals the exports to 
Argentina figured for 9973 tons, 7861 tons, and 4414 tons 
respectively. The colonial demand was represented by 
the following exports in August, as compared with August, 
1905, and August, 1904 :— 

Aug., 1906. | Aug., 1905. | Aug., 1904. 
| 


Colonial Group. 





tons tons | tons 
British South Africa... 1,049 6,649 4690 
British India - ++ 17,438 10,075 =| 9662 
Australasia .. oe - 10,813 482 7331 
Canada oe ee oe 2,611 3,329 | 6308 


Recent rail shipments to South Africa will be seen to 
have been very disappointing ; the darkest hour comes, 
however, before the ion. and there have been symptoms 
of late of a revival of South African railway enterprise. 
Our agpregate rail shipments to August 31 this year were 
303,995 tons, as compared with 369,496 tons in the corre- 
sponding period of 1905, and 346,661 tons in the corre- 
sponding period of 1904. Deliveries to Argentina figured 
in these aggregates for 86,113 tons, 61,793 tons, and 41,121 
tons respectively. The movement to the four principal 
colonial groups in the first eight months of the last three 
years has been as follows :— 








number of breakages of rigid stays to occur. No rule 

can be laid down for thele lesan: as this depends so Seeeeenarp. we = = 
very the — of the boiler. That the design | miaaiiilaits sin tons tons tons 
shou such as to minimise trouble from incrusta- | th Africa =... 8,124 24,164 43,070 
tion, and, if possible, to facilitate inspection. In the | British India =... 84,524 117,062 101,008 
discussion on the report, Mr. Wickhoist (Chicago,|Canada |. .. |. 6,514 18,815 30,879 
Burlington, and Quincy Railway) suggested that the POBAEVGTAS| NU). IP SESD Bos SHEE | : aaa 
relative movement of the sheets would have been ‘7),... can scarcely be regarded as satisf 


greater if there bad been a it of scale on the inner 
sheet. Mr. J. F. Walsh (Chesapeake and Ohio Rail- 
Jane (Rae rae three years’ use of flexible stay-bolts, 
and he had 15,000 to 16,000 flexible bolts in 210 to 215 


as British rails beve been losing favour in British com: 
munities, while our ironmasters have found only a 
partial compensation in increased deliveries to Ar- 
gentina. 
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NOTES FROM THE UNITED STATES. 
Putwapetpuis, September 5. 

Tue month of September has opened under very 
satisfactory conditions, A large volume of business 
continues to be presented, day by day, calling for 
almost every kind of material made by blast-furnaces 
and mills. The publication of the incoming blast- 
furnace capacity for the coming ten or twelve 
montbs has exerted a favourable influence. An 
increased capacity of two million tons per annum is 
quite an important factor just at this time. The 
railroads will probably continue to be the heaviest 
buyers of everything entering into railroad operation 
and construction. Most of the projected mileage 
consists of short lines, although there are three or 
four long lines to be built in the North-West to 
the Pacific Coast, which will open up an area of 
country heretofore beyond the reach of agricultural 
enterprise. The greatest railroad activity will pre- 
vail in British Americs, and there is quite a competi- 
tive spirit among the railroad builders there to cover 
the most desirable territory and to secure the most 
favourable passes over the Rocky Mountains in that 
section. Immense terminals are to be constructed on 
or near the Pacific Coast, including facilities for 
handling ocean freight. There is no difficulty in 
obtaining the consent of stockholders for mammoth 
enterprises of this kind. There has been for the past 
year or two a steady outflow of farmers from the 
northern border States into the Dominion, and the 
developments which are now being made by the rail- 
roads are influencing agricultural enterprise from the 
States, and a liberal outflow will set in next year. 

The volume of business that is being transacted 
week by week for the delivery of material next year 
very clearly indicates the scope of constructional 
activity, not only as to railroads, but in several 
lesser lines of consumption. The locomotive works 
at this time are far overzold, and the manage- 
ments of the two great companies, as well as some 
individual builders of engines, are now preparing to 
enlarge their capacity. The steel-car builders are 
overtaxed with imperative orders for early delivery, 
and the managers of these plants hive recently 
been obliged to decline business on account of their 
inability to deliver cars when needed. Basic pig is 
very scarce at this time, and just at present several 
large consumers have entered upon negotiations which, 
if they go through, will take some basic pig furnaces 
out of the market for some timeto come. The demand 
for Bessemer pig is similarly active, and the require- 
ments continue to pile up without any immediate 
prospect of being taken care of. 

Merchant-steel mills are working full time, filling 
orders for the manufacturers of agricultural imple- 
ments and various other lines of work. Tin-plate is 
active, and all the mills are busy. Mining operations 
in the lead and zinc fields are being prosecuted with 
the utmost energy, and the stock of lead and zinc is 
barely sufficient to meet the weekly requirements of 
customers, 








Lereps AND Liverroot Canat.——The directors report 
that during the past half-year 2948/. was expended on works 
rendered necessary by subsidences, 216/. on general re- 
construction, and 1372/. on structural additions to stations 
and improvement of plant. The whole of these amounts, 
less 50/. received from the sale of an easement, were 
debited to subsidences and special expenditure account, 
and thus to revenue. The traffic receipts for the past half- 
year were 90,211/.—an increase of 4449/., while the work- 
ing expenditure was 67,723/.—an increase of 38467. After 
providing for interest on debenture stock and loans, and 
carrying 4500/. to subsidences, &c., account, the directors 
recommend the payment of the usual dividend on the 
preference stock at the rate of 34 per cent. per annum, 
carrying forward 9591/. 

Tae Martens Hypravucic Cusuion Gavuers.—Since 
1884 Professor Martens has, at the Prussian testing- 
station at Charlottenburg, which has recently been trans- 
formed into the Royal Materialpriifungsamt at Gross 
Lichterfelde, near Berlin, been making much use of 
hydraulic-power measuring devices, which he has called 
** Messdosen.” These gauges are cylindrical boxes pro- 
vided with very strong walls, and charged with a liquid 
—water, as a rule—which is almost rigidly confined. There 
is a slot, however, which is covered over with a plate of 
rubber or brass ; the cover must most carefully be centred 
and guided. The apparatus communicates with a Bour- 
don gauge. The gauges have been loaded up to pres- 
sures of 200 kilogrammes per square centimetre (1.3 tons 
per square inch), and are sufficiently sensitive to mark 
a change of Jeemare eenanting to 2 kilogrammes when 
loaded with 10,000 kilogrammes. In a paper which Pro- 
fessor Martens has prepared for the Zeitschrift des 
Vereins Deutscher Ingenteure, he deals with the varied 
applicability and the reliability of such apparatus. The 
pom is a preliminary account of a memoir shortly to 

published, which will contain full particulars. For 
pressures of 100 kilogrammes per square centimetre, the 
gauges have proved correct within +1 per cent. The 
construction is such that a very small volume of water is 
under compression, and the actual displacements are 
likewise very small. The interesting after-effects have 
also been studied. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was fairly steady, and Cleveland warrants 
were donc at 54s. 4d., 54s. 3d., and 54s. 34d. cash, 543. 5d. 
five days, and 54s. 64d. one month. At the close eellers 
quoted 54s. 34d. cash and 543. 7d. one month. Hematite 
was also steady, and changed hands at 663. 6d. cash, 
663. 10d. and 663. lid. one month, with closing sellers at 
663. 10d. one month. In the afternoon the tone was 
better, and 8500 tons of Cleveland warrants were put 
through at 54s. 34d. and 54s. 44d. cash, 54s. 7d. and 
543. 74d. one month, and 553. 1d. three months. 
The closing quotations were 54s. 4}d. cash and 
542, 8d. one month sellers. Hematite was offered by 
sellers at 66s. 7d. cash and 66s. 104d. one month. On 
Friday morning the market opened firm at 54s. 6d. cash 
and 54s. 9d. one month, but eased to 54s. 44d. and 54a. 5d. 
cash, and to 54s. 74d. one month, and closed with sellers 
at 54s. 54d. cash and 54s. 84d. one month. The turnover 
was 5000 tons, and there were 1000 tons of hematite done 
at 66s. 104d. and 663. 10d. one month. At the afternoon 
session the tone of the market was strong, and Cleveland 
warrants, after opening at 51s. 6d., jumped to 543, 8d. 
cash, while three months warrants realised 55s. 3d. 
The closing quotations were 54s. 8d. cash and 54s. 114d. 
one month sellers. Hematite was quoted dearer. 
at 67s. 1d. one month sellers. On Monday morning 
the market opened strong, but was weaker towards the 
close. Cleveland warrants were done at 54s, 9d. cash, 
543. 8d. and 54s. 7d. four days, 55s., 54s. 10d., and 
54s. 11d. one month, closing with sellers at 543, 74d. cash 
and 54s. 114d. one month. The turnover was about 
10,500 tons. At the afternoon session the tone was flat, 
and prices were easier. Cleveland warrants were dealt in 
at 54s. 54d. and 54s. 6d. cash, 54s. 7d. seventeen days, 
54s. 8d. fourteen days, and 54s. 9d. one month. ‘The 
business amounted to 10,000 tons, and the closing quota- 
tions were 54s. 7d. cash and 54s. 104d. one month sellers. 
On Tuesday morning the market was fairly active, 
and 20,000 tons of Cleveland warrants changed hands at 
54s. 8d., 54s. 5d., 54s. 7d., and 54s. 6d. cash, 54s. 94d. and 
543. 9d. one month. Closing quotations were 54s. 6$d. cash 
and 543. 104d. one month sellers. Hematite was steady, 
and there were cash sellers of Scotch warrants at 59s. 9d. 
Two lots of Standard foundry iron were done at 53s. 74d. 
cash. In the afternoon the market was quiet but firm, 
and about 5000 tons of Cleveland warrants changed hands 
at 543. 64d. and 54s. 7d. cash, 54s. 84d. twenty days, and 
543. 10d. and 543, 104d. one month. At the close sellers 
quoted 54s. 7d. cash and 54s. 11d. one month. When the 
market opened to-day (Wednesday) the tone was practi- 
cally unchanged, and about 4500 tons of Cleveland warrants 
were done at 54s. 64d. and 543. 74d. cash and 54s. 104d. one 
month, and the closing prices were 54s. 74d. cash and 
543. 11d. one month sellers. Some hematite changed hands 
at 67s. one month, with closing sellers at 67s. 2d. In the 
afternoon the market opened easier, but ——— 
strength and closed strong. The dealings amoun to 
about 20,000 tons at 54s. 64d. and 54s. 9d. cash, 54s. 11d., 
55s., 54s. 114d., and 54s. 10}d. one month, 55s. 4d. and 
55s. 6d. three months, and closing ¢cellers quoted 
54s. 10d. cash, 553. 1d. one month, and 55s. 7d. three 
months. A large option business, estimated at about 
10,000 tons, was done, and there was also some deal- 
ing in hematite at 67s. cash and 67s. 2d. and 67s. 34d. one 
month, with closing sellers at 67s. 2d. cash and 67s. 6d. 
one month. The following are the market quotations 
for makers’ (No. 1) iron:—Clyde, 66s. 6d. ; Calder and 
Gartsherrie, 67s.; Summerlee, 703. 6d.; Langloan, €83.; and 
Coltness, 75s. (all shipped at Glasgow); Glengarnock 
eg at Ardrossan), 67s. 6d.; Shotts (shipped at 
ay 66s. 6d. ; and Carron (shipped at Grangemouth), 
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Sulphate of Ammonia.—There has been very little done 
in sulphate of ammonia during the past week, and the 
"says remains steady at 12/. per ton, Glasgow or Leith, 
or prompt business. The total shipment last week from 
the port of Leith was only 156 tons. 


Advance in Price of Scotch Pig Iron.—The Glengarnock 
brands of Scotch pig iron have (to-day) been advanced b 
1s. per ton. Other makes, although not officially changed, 
are all quotably dearer. 


Scotch Steel Trade.—It cannot but be said that the pre- 
sent position of the Scotch steel industry is fairly strong. 
Inquiries for shipment have been numerous during 
the past week, and although the home trade has not shown 
much improvement lately, the outlook is good, and signs 
— to an early revival in this department. At the 
ortnightly meeting of the Scotch steelmakers’ represen- 
tatives, held yesterday afternoon in Glasgow, there was 
a@ pro to make an advance in steel prices of 2s. 6d. 
per ton all round. The point was debated, and ulti- 
mately it was resolved to make no alteration in the mean- 
time, and therefore ship-plates are still 7/. 7s. 6d., and 
angles 7/. per ton, each less 5 per cent. A very stron 
combine has just been made in the steel-tube trade, an 
it is said that, with one exception, all the firms in the 
United Kingdom have joined forces. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Staveley Coal and Iron Company.—The annual a 
of the shareholders in this company was held in Sheffiel 
on Monday, and was presided over by Mr. C. Markham. 
He stated that the com y had as much work on their 
books as they could well manage, and prospects were ver 
encouraging. The sinking of the new Brodsworth Col- 


liery was proceeding satisfactorily, and such progress had 





been made with their new furnaces and coke-ovens that 





it was hoped to have them in operation in a year. With 
regard to their existing capital, he said the shares in a!) 
probability would be divided into 1/. shares, but how the 
new capital that they required would be issued, he could 
make no statement, as the matter was still in the hands 
of their solicitors, That would be made known at an 
extraordinary meeting of the company. 


The Hull Coal Trade.—The August return of the busi- 
ness done in the coal trade at Hull shows that it con- 
tinues toexpand. The improvement previously noticed 
was fully maintained, all departments sharing in the in- 
crease. During the month the weight of coal received at 
Hull was 393,208 tons, as compared with 314,288 tons 
sent in the corresponding month last year, or an increase 
of 78,920 tons. Only once before, in August, 1900, has 
this quantity been exceeded. The aggregate for the 
eight months is 3,153,424 tons, as against 2,406,080 tons 
last year. The increased business applies to both the 
export and the coastwise traffic. It may be stated that 
of the exports more then 100,000 tons went to Russia, 
and there was a substantial increase in the tonnage des- 
patched to France and Germany. 


Iron and Steel Trades.—At the present time there are 
complaints of delay in getting work done in the rolling- 
mills. All of them having up-to-date plant are running 
continuously, but they are quite unable to cope with the 
demands upon them. The forges are fully employed, but 
there is not the accumulation of work with them. Most 
firms report that business with the South African market 
is still extremely disappointing, although a few are doing 
fairly well with the ay districts. Good orders con- 
tinue to come in from Argentina. Manufacturers of 
railway, tramway, and electrical material are well sup- 
plied with contracts, both on home and foreign account. 
Distinct improvement is also going on in the demand for 
all kinds of colliery stores and requisites. Engineering 
establishments and manufacturers of engineers’ tools are 
much better off for employment than they were at this 
time last year, and there is prospect of the activity con- 
tinuing. Some of the leading lighter trades are being 
seriously hampered by the increasing cost of material, 
This is the case in the sterling-silver trade, and distri- 
butors are hesitating to buy in prospect of the cost of 
silver dropping again. There is more business doing in 
the cutlery branches, and for all kinds of case and cabinet 
cutlery orders are being freely placed in anticipation of 
Christmas sales. 


South Yorkshire Coal Trade.—There has been an im- 
proved call for house coal in this district during the past 
week consequent on the cooler weather, and the pro- 
bability of an advance in quotations which usually takes 
place early in October. ‘There still continues a good 
demand for steam coal for export, and the quantity used 
at home is large. The inquiry for coke is unusually 
brisk, and increasing quantities of common coal are now 
—s, used in its manufacture. Prices are well main- 
tained, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, but the market was most 
cheerful in tone, and a fair amount of business was trans- 
acted. Buyers came forward in a very satisfactory 
manner, and quotations for all magn ge of pig iron 
moved upward. Traders generally spoke most hopefully 
of the future, and indeed everything points to still further 
improvement. No. 3 g.m.b. Cleveland pig was 565s. f.o.b, 
which is the highest price realised since May last year. 
No. 1 rose to 56s. 6d; No. 4 foundry, 54s.; and No. 4 
forge, 53s. As there was practically no mottled or white 
iron available for sale, these qualities were not quoted. 
a for East Coast hematite pig were very good, 
and resulted in a considerable amount of business. ‘This, 
together with increased cost of production, naturally sent 
values up. For early delivery of mixed numbers the 
quotation became 67s. 6d., whilst No. 1 rose to 68s., and 
No. 4 forge to 633. 6d. Spanish ore ie became dearer, 
and sellers took a very firm stand. ubio of 50 per cent. 
quality was fully 20s. 6d. ex-ship Tees, and in some cases 
up to 21s, was asked. Middlesbrough warrants closed 
54s. 64d. cash buyers. To-day the market was strong and 
active. Middlesbrough warrants rose 34d., the closing 
price being 54s. 10d. cash buyers. ‘This naturally 
strengthened the hands of sellers of makers’ iron, but 
prices were not quotably altered. 


Manufactured Iron and Steel.—In several branches of 
the manufactured iron and steel industries improvement 
is noticeable. Firms qneeety are well employed, and a 
few orders are coming to hand. Prospects for the future 
are regarded as fairly bright. Values tend upwards, but 
it can hardly be said that prices are quotably changed. 
Common iron bars are 7/. 5s.; best bars, 7/. 15s.; best best 
bars, 8/. 5s.; iron ship-plates, 7/. 5s.; iron ship-angles, 
71. 5s.; iron ship rivets, 7/. 17s. 6d.; steel bars, 7/.; steel 
ship-plates, 7/.; steel ship-angles, 6/. 12s. 6d.; steel boiler- 
plates, 8/.; steel joists, 67. 7s. 6d.; steel sheets (singles), 
8i.; and steel sheets (doubles), 87. 5s.—all less the cus- 
tomary 24 per cent. discount. Cast-iron railway chairs 
are 3/. 15s.; heavy sections of steel rails, 6/. 7s. 6d.; and 
steel railway sleepers, 6/. 17s. 6d.—all net cash at works. 


Coal and Coke.—Fuel on the whole is steady, with a 
ae business doing. Demand for bunker coal is large, 

t it is easily met by a very F apyorestes supply. From 
93. 6d. to 10s. may be given as the current quotation for 
unscreened Durhams. Gas-coal shows a steady advance 
in the home consumption, and prices are very strong. 
Coking coal is firm. Average blast-furnace qualities 





readily realise 18s. 3d. delivered here. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Inquiries for large steam coal have come to 
hand nergy 2 freely, and quotations have been fully 
maintained. The best large steam coal has made 15s. to 
15s. 3d. per ton, while secondary qualities have ranged 
from 133. 6d. to 14s. 9d. per ton. The house coal trade 
has shown no appreciable change; the best ordinary 

ualities have made 14s. to 14s. 6d. per ton, while secondary 


p ere tions have realised 11s. to 13s. per ton. No. 3 
Rhondda large has been quoted at 15s. to 15s. 3d. ton. 
Patent fuel has made 153. 9d. to 16s. 3d. per ton. Foundry 


coke has realised 183. 6d. to 19s. 6d. per ton, while furnace 
coke has brought 16s. 6d. to 17s. 6d. per ton. As —— 
iron ore, the current quotation for Rubio has been 19s. to 
19s. 3d. per ton, and for Almeria 19s. per ton, upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 

Messrs. Cammell, Laird, and Co., Limited.—Messrs. 
Cammell, Laird, and Co., Limited, have taken an option 
on a colliery lease in the neighbourhood of projected 
works at the Burrows, Swansea. 


Dockyard Appointments,—Rear-Admiral Robinson has 
been appointed Admiral-Superintendent of Portsmouth 
Dockyard, in succession to r-Admiral Barry, who 
has been entrusted with the command of the third cruiser 
squadron (Mediterranean —— Captain Kingsford, of 
the Goliath, has been appointed Captain-Superintendent 
of Pembroke Dockyard, in succession to Captain Denison, 
who has held the office since October, 1904. Captain 
Kingsford will enter upon his duties at Pembroke on 
October 1. 


Llanelly.—The tin-plate works have been fully occu- 
pied, with the exception of the Morfa; but it is hinted 
that a re-start will bs made there shortly. The steel 
works are in full operation, there being a good demand 
for tin-plate bars. The coal trade is improving, higher 
prices having been obtained for both anthracite and steam. 


Welsh Coal Shipments.—The shipments of coal from 
Cardiff in the first eight months of this year were 
12,342,931 tons, as compared with 11,112,930 tons in the 
corresponding period of 1905; from Newport, 2,830,441 
tons, as compared with 2,643,280 tons; from Swansea, 
1,872,126 tons, as compared with 1,396,991 tons; from 
Port Talbot, 896,002 tons, as compared with 698,080 tons ; 
from Neath, 227,779 tons, as compared with 206,735 tons ; 
and from Lianelly, 260,169 tons, as compared with 
206,697 tons. The shipments of patent fuel in the first 
eight months of this year were :—Cardiff, 351,814 tons, as 
compared with 255,914 tons ; Newport, ;82,991 tons, as 
compared with 48,382 tons; Swansea, 422,558 tons, as 
compared with 364,458 tons; Port Talbot, 92,627 tons, as 
compared with 68,425 tons ; and Neath and Llanelly, nil. 
The shipments of coke were :—Cardiff, 42,283 tons, as 
compared with 41,497 tons ; Newport, 14,792 tons, as com- 
pared with 12,842 tons ; Swansea, 5235 tons, as compared 
with 6678 tons; Port Talbot, 15,164 tons, as compared 
with 11,542 tons; and Neath and Lilanelly, nil. The 
shipments of iron and steel were :—Cardiff, 35,434 tons, 
as compared with 50,617 tons; Newport, 32,023 tons, as 
compared with 54,731 tons ; Swansea, 19,256 tons, as com- 
yared with 18,345 tons; and Port Talbot, Neath, and 

lanelly, nil. 


Welsh Coal for French Steamers.—Tenders for the 
roy y of Welsh coal to the French General Trans-Atlan- 
tic Company have been accepted to the extent of about 
250,000 tons. The contract price is understood to be lis. 

er ton, after certain usual allowances have been made. 

his price shows an advance of 2s. per ton upon contracts 
which are at present running out. Deliveries are to be 
commenced on December 1 under the new contracts, and 
they are to be spread over twelve months. 








INTERNATIONAL Testine ConGress.—The International 
Testing Congress, which was held last week in Brussels, 
was brilliantly successful, over 500 members from eighteen 
different countries being present. An elaborate pro- 
gramme of visits and excursions was arranged by the re- 
ception committee, under the chairmanship of Mr. 
Greiner, managing director of the Cockerill Works. At 
the opening meeting, which was presided over by Mr. 
Berger (Vienna), addresses of welcome were delivered by 
the Count de Smet de Naeyer, the Igian Prime 
Minister, and by Mr. Ramaekers, Secretary of the De- 
partment of Railways. Professor Schiile (Zurich) deli- 
vered an address in memory of the late president, Ludwi 
von Tetmayer, the founder of the Testing Association. 
paper was then read by Baron de Laveleye on the ‘ His- 
tory of the Belgian Iron Trade,” and Mr. Camerman gave 
an account of the Belgian cement industry. The morni 
of September 4, 5, and 6 were devoted to the work of the 
three sections dealing with metals, cement, and other 
materials, and the afternoons to excursions. The presi- 
dent of thesection on metals was Mr. J. Magery (Namur), 
wlio was supported by the honorary president, and Messrs. 
Brinell (Sweden), B h (London), ernoff (Peeme), 
Ha kstroh_ (Holland), ladin (Paris), and Wedding 
(Berlin). The other two sections were presided over by 
Mr. Roussel and Mr. Levie. There was keen discussion 
on the value of men tests on notched bars, opinions 
being equally divided. The Brinell method of testing 
hardness was recommended, and it was decided to ap- 
poi.t an international committee to deal with the subject 
of reinforced concrete. The Congress terminated with a 
lecture by Professor H. Le Chatelier, on ‘‘The Practical 
Value of Metallography.” On September 7, Messrs, T. 
Co-kerill’s Works were visited, and on September 8 and 9 
the Congress was entertained at Ostend. It was decid 
that the next Congress will be held in Copenhagen in 


yoo 





MISCELLANEA. 


In the year ending June 30, 1906, America exported 
1,330,870 tons of iron and steel of all sorts, showing an 
increase of about 200,000 tons on the previous year (1905). 
During the last year (1906) 492,396 tons of iron and steel 
were imported into the country, against 287,796 tons in 
the year ending in June, 1905. 


Within a short space of time two notable engineering 
structures relating to pleasurable pursuits will have dis- 
appeared from London and its neighbourhood. The 
demolition of the Big Wheel at Earl’s Court is to begin in 
November, and this landmark, it is said, will have 
vanished by Christmas. The other, the Wembley Park 
Tower, is already being demolished. 


Numerous inquiries having been made respecting the 
new customs agreement between Australia and New Zea- 
land, the Agent-General for Victoria communicated with 
his Government by telegraph on the subject, and has re- 
ceived a cablegram in reply, stating that the agreement is 
not yet epee by Parliament, but the increased duty 
is being collected, and will be refunded if the agreement 
is not ratified. 


A course of twenty-five evening lectures has been 
arranged for the 1906-7 session in connection with the 
Institute of Sanitary Engineers. The lectures will be 
given on Tuesday evenings, commencing on October 2, at 
7 p.m. The course covers, in subjects, all matters of direct 
interest to sanitary work, and the lectures are given by 
members of the Sanitary Institute, or by engineers. Visits 
will be arranged during the summer months to works of 
interest. 


With a view to collecting information relating to the 
wear or failure of any parts of their machines, Messrs. 
Mavor and Coulson, manufacturers of electrically-driven 
coal-cutters, have instituted a rebate system on renewals, 
and pay the carriage of g returned to their works. 
In this way the firm have gained information which has 
led to improvements and modifications of the design of 
parts subject to severe wear, with the result that their 
machines are much less liable to failure. Such a system, 
which is almost one of co-operation, tends to benefit both 
the buyer and the manufacturer. 


The electrical resistance of molten iron and steel be- 
comes interesting in connection with the different systems 
of electrically smelting, these metals now being experi- 
mented with in different localities. In a note contributed 
to the sixth International Congress of Applied Chemistry, 
recently held at Rome, Mr. Gin gave the results of a 
measurement of this resistance recently effected by him. 
He finds that the specific resistance of the molten metals 
at a temperature of between 1280 deg. and 1300 deg. Cent. 
is about 160 microhms, or about 94 times as great as that 
of pure solid copper at ordinary temperatures. 


Early in October there will be held, under the auspices 
of the German Government, the first International Wire- 
less Telegraph Conference. The delegates will include 
representatives from all the leading European countries, 
and also from Japan and the United States. The United 
States will be represented by three Government officials. 
The discussion of international questions relating to the 
regulation of wireless telegraphy is expected to result in 
much good. Therival interests, of course, are the English 
Marconi Cue and the Slaby-Arco-Braun Company, 
of Germany. The American delegates will, it is ex- 
pected, support the German syndicate in the discussions. 


The Journal of the British Chamber of Commerce of Fouet 
gives statistics relating to the increase of Germany’s trade 
with that country. In 1895 Germany’s proportion of the 
total trade with pt amounted to 2.6 per cent. ; in 1905 
this had increased to 4.4 per cent. In iron and iron goods 
Germany held 16.4 per cent. of the trade in 1905, against 
6.5 per cent. in 1895. Locomotives show an increase, bat 
the trade in this direction is, of course, to some extent 
a limited one. Pumps show an increase, so that now 13.1 
per cent. of the total is in the hands of German firms, 
against 2.4 per cent. in 1895. In mathematical and scien- 
tific instruments Germany handles 17.3 eo. of the 
trade, against 2.8 per cent. previously. 

and bicycles show an increase of from 6.2 per cent. of 
the total to 28 per cent. in 1905. Machinery shows a 
slightly dec percentage. A large amount of ‘cheap 
ironmongery trade is altogether in the hands of Ger- 
many, and the natives, as a rule, have little percep- 
tion of the et — ¢ cheap — re — 
expensive 3. cheap lamps, cheap locks, an 
door and window fittings, &c., sold are largely of 
German make. In such matters as steel jois BB 
hoops for baling, &c., the trade of the country is largely 
in the hands of German and Belgian firms. In this 
rapidly-developing country there should yet be large fields 
for new trade, and it is to be hoped that British firms will 
exert themselves to bring their methods and their goods 
more into line with the requirements of the country. 


Most of the coal-tips, hoists, and other machinery em- 
loyed in the ports of South Wales for the mechanical 
andling of coal are mounted upon timber P one 

jecting into the docks where they are used. liability 
of timber to decay, and to serious injury by the attack of 
destructive sea-worms, has induced engineers to make use 
of concrete piers and girder-bridges in the construction of 
supports for some of the more modern hoists, as, for 
instance, at the South Dock Extension, Ni ; but 
steel is liable to corrosion, and hence the new tip jetty at 
Port Talbot has been built entirely of ferro-concrete. 

jetty is officially described as Jetty 


0. 4 Ti and is 
Situated at the new dock, Port Talbot. It was built for 
the Port Talbot Dock and Railway Company from the 





carriages, | PT° 





designs of Mr. W. Cleaver, the engineer to the company, 
the whole of the work being in Hennebique ferro-con- 
crete. The contractors were Messrs. Topham, Jones, and 
Railton, of Westminster. The jetty is 378 ft. long by 
40 ft. 9 in. wide, the traversing rails and crane-bases 
being laid down upon a ferro concrete slab stiffened by 
longitudinal beams of the same material, and support 
= girders and piers, also of ferro-concrete. The 
whole construction is monolithic, and strongly reinforced 
by steel bars in accordance with the Hennebique system. 

‘or the purpose of the official tests conducted under the 
direction of Mr. Cleaver, a load of 320 tons was qed 
to the supports for the bed-plate of one of the heavy 
cranes now in regular employment on the jetty. The 
test load was made up as follows :— 


Tons. Owt. 
Steel rails ae dies 160 11 
Furnace slag id ws #2 ei oe 
Weight of crane bed-plate and timber 
packing os a ee 42 0 
Total... ice ist “ae: 


Levels were taken befure the jctty was loaded, another 
set being taken while it was fully loaded, and a third set 
after the load had been removed. In the subjoined tables 
= give the results ascertained before, during, and after 
the tests. 


Tasie I.—Settlement of Jetty While Fully Loaded. 





Temporary Settlement. 








Levels 
No. ag + ane During | 
Test. Decimals of | Fractions of 
a Foot. an Inch. 

1 9.815 9.775 0,040 i in. bare. 
2 10,140 10.110 0.030 on 
3 10.175 10.180 0.045 4 in. fall. 
4 9.795 9.770 0.025 i's in, bare, 
5 9.765 9.715 0.050 gin. ,, 





TaBLe II,—Settlement of Jetty ; Load Removed. 


Permanent Settlement. 














No. | Levels Before a Wael - cane ity 
’ Test. Removed. Decimals of Fractions of 
: a Foot. an Inch. 
1 9 815 9.79 0.025 yy-in. bare. 
2/ 10.140 10.12 0.020 j-in. ,, 
3 10.175 10,14 C.035 &-in. full. 
4 1,795 9.78 0.015 »4,-in. bare. 
5 9.765 9.74 0.025 Yin. 5, 


From Table IL. it will beseen that the maximum permanent 
settlement was only about fin, which is very small for a 
work of this character. Other measurements showed the 
maximum deflection of the longest beam, with the clear 
span of 14 ft. 3 in., in front of the jetty, to be only 4 in. 
or yy Of the span. These results demonstrate in a 
eee nee the strength and remarkable stiffness of 
the work, 








South ArricaN Rattway Enrerprisz.—A change 
ap to be at last impending in the South African 
railway situation. After sev years’ depression and 
stagnation, an effort is now to made to resume the 
work of South African railway construction ; and with 
this object a Bill has been introduced into the Cape House 
of Assembly to authorise the Government to raise 
2,011,166. for the construction of new lines. The 
original idea was to apply for powers to raise 3,402, 585/. 
to cover sixteen different —— trunk line extensions, 
branch lines, and pple ines of a total length of 
770 miles ; but this somewhat ambitious design was 
abridged by the omission of an extension from Aliwal 
to Wepener, another extension from Douglass to Bel- 
mont, and a reduction of the mileage on the Butterworth, 
Unitata, and Riverside extensions. The new lines now 
to be undertaken are the following :—George 
to Oudtshoorn, 46? miles, to cost 271,971/.; Butterworth 
to Idutywa; 26 miles, to cost 117,842/.; Kokstadt to 
Llewellyn, 27 miles, to cost 256,000/.; Eurde Kuil to 
Vogelfontein, 474 miles, to cost 197,873/.; Barkly 
Bridge to Alexandria, 90 miles, to cost 313,377/. ; 
Lady Grey, -2i miles, to cost 197,515/.; Belmont to 
Doce. 55 miles, to cost 100,870/.;\ Queen’s Town 
to Whittlesea, ge miles, to cost 55,000/,; Belville 
to Durbanville, 7} miles, -to cost 26,000/;; COath- 
cart, 49 miles, to cost 138,229/.; Hopefield to Hoetje’s 
Bay, 40 miles, to cogt 62,640/.; Schoomlie to Meceeeare. 
28} miles, to cost’ 100,000/.; Walmer to Port Elizabeth, 

miles, to cost 11,9764. ; miles, to cost 

,873/.; and Mafeking to Burman’s Drift, 9} miles, cost 
not stated. All the lines projected are within Cape 
Colony, although the Kokstadt and Llewellyn extension 
will develop trade with Natal. Another Bill ‘has been 
introduccd into the Cape House of Assembly, to aithorise 
the Government to raise 907,098/. for the parptes of 
carrying out improvements upon existing lines, adsist- 
ing in the ee of | yar Bact —, It is 

posed to expend 57,000/. in portions of exist- 
ce lines ; 100,000, in providin additional accommoda- 
tion for railway employés ; 20, 600%. for increased water 
supply ; 75,000. for additional accommodation at sidings, 
stations, &c.; 50,0002. for locomotive wor ps, steam 
sheds, &c.; 30,000/. for surveys; 20,000. for additional 
Sepang; 15,000, toe ection! en ape! 

ing ng lines 

50,0001. for electric lighting, &c. 


hening’ bridges ; 
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MOTOR-BUSES AND THE LAW OF 
RATING. 

Tue rapidly-extending use to which city and 
other seat are being put by the several motor- 
bus companies raises the question as to whether 
the buses themselves should not be rated so as to 
relieve to some extent the burden on the rate- 
payers through whose districts they are run. These 
companies are not philanthropic bodies acting purely 
in the interests of the inhabitants, but on 
their business as dividend-earners for the benefit of 
their respective shareholders. At present, such 
companies are assessed on their dépéts, and this 
assessment goes only towards the relief of those 
dwellers in that district in which these dépdts 
are situated. The companies, however, carry on 
their business all along the routes, and, while 
using the roads, contribute nothing to the rates in 
districts. That the question is one of some moment 
at the present time is patent from the fact that it is 
proposed to hold a conference of the London borough 
councils on this subject of the rating of buses, 
while it is also reported that at the next meeting of 
the Lewisham Borough Council a resolution will 
be moved pledging the council to the opinion that 
all omnibus companies and proprietors, having 
regular routes through the borough, should be 

for rates. Whether this is actually desir- 
able or not is a matter: we will not discuss, the 
subject now before us being rather the possibility 
of such a step should it seem requisite. 

It may appear to some that, in propounding this 
question of whether the motor is rateable, one is 
open to the charge of raising up a puppet with a view 
to knocking it down ; but the process of demolition 
is not, in this case, quite so easy as at first appears. 
Further, the attempt raises certain questions, and 
brings to light certain very startling anomalies in 
the system of rating which is now in vogue. 

And, first, as to the importance of the question. 
It is patent to all that the motor-bus may become 
a profit-earning machine of great value ; that it de- 
rives very material advantage from the rates, in 
that the track upon which it runs is prepared and 
maintained at the cost of the local authority. Upon 
the latter ground it is argued by some people 
that if the new vehicle is not now rateable, either 
directly or indirectly, the law should be amended 
so as to bring it into rating, the more so as the 
proprietors. of motor-buses are crying out for road 
surfaces better adapted for their vehicles. Those 
who are interested in tramway companies are heard 
to say: —‘‘The tramway company is rated in re- 
spect of all its rails and generating stations. Further, 
it has to maintain the track upon which the cars 
run. Is it fair that vehicles which run in competition 
with our trams should be virtually out of rating 
altogether ?”’ 

Upon the question whether a motor-bus, or even 
an old-fashioned omnibus, is rateable, there is no 
direct authority. Mr. Ryde, in his excellent ‘‘ Law 
of Rating,” does not even discuss the subject, deem- 





3658 | ing it, no doubt, too clear for argument ; and when 
358 | we look at the statute which forms the basis of our 


present law of rating, it is clear that the omnibus 


mee cannot, per se, be brought into rating. The Parochial 


Assessment Act, 1836, provides that ‘‘ no rate for 
the relief of the poor . ; . shall be allowed. .. . 
which shall not be made upon an estimate of net 
annual value of the several hereditaments rated 
thereunto—-that is to say, or the rent at which 
the same might be expected to let from year 
to year, free from all usual tenants’ rates and 
taxes, and tithe-commutation rent charge, if any ; 
and deducting therefrom the probable annual cost 
of repairs, insurance, and other expenses, if any, 
necessary to maintain them in a state’ to command 





such rent.” Obviously, this section could not apply 
to a motor-bus. The worst enemy of such a ie 
would never describe it as a ‘‘ hereditament.” It 
is a chattel, and chattels are not rateable. If 
authority is necessary for so elementary a pro- 
a, we might refer to R. v. Overseers of 

alstead ((1866) 1 J.P., 373). One other diffi- 
culty stands in the way. A rate is essentially a 
parochial charge. An omnibus, unlike a tramway, 
can pick up fares on any street in any parish. 
rateable per se, it would te difficult, if not impos- 
sible, to allocate the rate to any particular rating 
area. Finally—and this would appear to be con- 
clusive on the point—although railways and tram- 
ways have long been rateable, locomotives and 
other rolling stock, and tramcars, have never. been 
brought into rating, except indirectly, as enhancing 
the profits of the undertakings of which they form 
an essential part. At.the same time it must be 
remembered that every inch of the track on which 
trains or tramcars run is brought into rating as part 
of the rating hereditament. 

It being clear that a motor-bus cannot - be 
brought directly into rating, is there any autho- 
rity for the suggestion that it can be brought 
into rating indirectly? The only part of the un- 
dertaking of a motor-bus company: which can 
apparently be rated is the dépét, or garage, whero 
the buses are housed, cleaned, and repaired. 
A dépét is undoubtedly a hereditament.: How 
is the rateable value of such a dépét to be 
determined? Regarding it as a mere storehouse, 
it is clear that the question whether motor-buses or 
the more old-fashioned type of vehicle are stored 
therein does not seriously affect the rent which a 
hypothetical tenant would be induced to. give. 
Further, the question whether the bus company, 
who fill the building with their buses, are paying a 
dividend of 20 per cent. or 50 per cent. does not 
seriously affect the rent, It is true that the situa- 
tion of the dépét may be of some importance. Far 
removed from the usual bus route, it would be less 
valuable than if it were close at hand. In view of 
these general considerations, it is anticipated that 
a depot could not be treated as so intimately 
associated with the general business and profit- 
earning capacity of the companies that those profits 
could be taken into consideration for the purpose of 
advancing the hypothetical rent upon which a rate 
would be based. 

Where a railway company have a dépét or 
warehouses, of which parts are either let to tenants 
(who become rateable occupiers), or are used by 
en who have rights in the nature of easements, 
or which they pay fixed sums resembling rent, 
the question has arisen how these dépéts or ware- 
houses are to be valued. It may that the 
company accept lower rents, or similar payments, 
because of the profits from the traffic which they 
secure by getting the tenants, or licensees, to use 
the dépéts or warehouses. In such a case the 
payments made, eo némine, for the use of the 
dépéts and warehouses do not represent their full 
value. A dépét not directly communicating with 
the London and North-Western Railway, and 
partly let to tenants, was held liable to be rated 
on the same principle as an ordinary railway station 
—i.e., at a percentage on the cost of land and 
buildings (London and North-Western Railway 
Company v. Hackney Union, Ryde’s Rat. App. 
(1886-1896), 136). 

The rateable value of a motor-bus company’s 
dépét would seem to be calculated in a manner 
similar to that which is adopted in the case of a 
railway station. Roughly speaking, in valuing a 
single station, the practice is to take a percentage 
on the capital value of the land and buildings ; the 
most commonly accepted rule being to take 4 per 
cent. on the estimated value of the ed, and 5 per 
cent. on the structural value of the buildings. In 
arriving at the capital value, whatever percentage 
be taken, the cost of boundary walls and of paving 
must be considered. 

It might be suggested that the motor-bus should 
be taken into account as enhancing the value of the 
land or buildings in which it is kept; just as, 
for instance, under certain recent decisions of the 
courts, loose machinery is brought into rating. It 
is obvious, however, that no part of the’ bus com- 
pany’s profits are earned in the t; aud if the 
motor-bus were to be rated on this system, we 
should witness the introduction of a novel prin- 
ciple into a branch of the law which is already 
sufficiently complex. 

In connection with the dépét question we may 
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mention that one of the motor-bus companies has 
already, we believe, volunteered to meet a certain 
borough council with regard to rating of stands for 
buses at the end of their route. The council in 
this instance claimed that as the buses stood for long 
periods in certain roads, during which time all sorts 
ot repair work was done, and adjustments were 
made, that portion of the road which the. company 
regularly used for this purpose became virtually a 
dépot. The company, it seems, thought it best not 
to dispute this argument, and have offered a con- 
tribution to the rates in settlement of the question. 

We think that, with this, enough has been 
said to show that a motor-bus cannot now be 
rated either directly or indirectly. As to whether 
the law should be amended in this respect, we 
offer no opinion. This is for the ratepayers and 
those who enjoy the use of motor-buses to de- 
cide amongst themselves. There is one com- 
ment, however, which we should like to make. It 
is reasonably clear that under existing conditions 
the motor-bus may compete with the electric tram- 
car, if not in the matter of speeed, at least in the 
matters of working expenses and profits. Within 
the last ten years there has been a veritable craze 
for the municipalisation of electric tramways. 
This form of municipal trading has been freely 
indulged in, with the result that private enterprise 
in electric tramways has been severely checked. 
Until a year or two ago, the success of the motor- 
bus as an effective substitute for—if not a dangerous 
rival to—the tramcar was scarcely dreamt of. 
But the large numbers who must be conveyed 
in and about great centres of population demand 
something more’ than tramway accommodation. 
Had the advent of the motor-bus been prophesied, 
local authorities ought to have held some funds in 
reserve, or at least refrained from committing 
themselves to the establishment and maintenance 
of costly lines of rails. Butitis now too late. The 
competitor has appeared. He is the creature of 
no statute ; he can send his buses to collect fares 
on any street in a town. Further, even if the 
local authorities seek power to work motor-buses, 
they will obtain no monopoly of the service, but 
can only work in active competition with those who 
have already established this form of locomotion. 
Indeed, the position of the local bodies in this 
matter may well give rise to alarm. Where an 
electric tramway, owned by a private company, 
runs through the streets of the town, the company 
has to pay rates which are practically based upon 
profits, has to maintain its rails, and, further, is 
compelled to lay and keep in repair a large 
portion of the surface of the road. Again, if a 
tramway is in the hands of the local authority, 
that body has a virtual monopoly. On the other 
hand, the motor-bus com pany pays little or nothing 
in the shape of rates, uses the roads to any extént, 
and runs in competition with municipal trams. And 
all for what? For the benefit of its shareholders. 
Surely there never was a better illustration of the 
principle that it is impossible to stifle individual 
enterprise by Act of Parliament ! 








THE TRADES-UNION CONGRESS. 

However much men may differ in respect of 
Labour’s demands, as formulated by the Trades- 
Union Congress, no one can deny the representa- 
tive character of that assembly. It has borne the 
strain of over thirty-eight years, and has 
through the vicissitudes of that eventful period 
with credit. In its earlier years it had to gather 
within its fold the scattered unions as best it 
could, with scant funds for its purpose. Trades 
councils and other labour unions were then wel- 
comed to swell the list of delegates, and augment 
the aggregate numbers represented. The sub- 
scriptions were voluntary and the expenses low ; 
but the Congress always refused to be subsidised by 
private persons, or by any political organisation 
whatever. As years passerl changes were in- 
evitable. Standing Orders were formulated, the 
constitution of Congress was revised, all bodies 
except trade unions were excluded, delegates 
were ousted, delegation was confined to bond-fide 
members of the unions represented, and the income 
was strictly exacted from the unions in proportion 
to numbers. As now constituted the representa- 
tive character cannot be impugned. The attempts 
made to capture the Congress in 1890, and in sub- 


uent years, by the Socialists and Independent 
Labour Party, signally failed, and many of the then 


delegates were rendered incapable of again attend- 


ing by the new and more stringent Standing Orders 
which were formulated by the Parliamentary Com- 
mittee and endorsed by Congress. 

For several years the proceedings in Congress 
centred chiefly upon the Parliamentary Committee’s 
Report, and the programme attached thereto as 
= of the Report, by the Committee. Now the 

port is a review of what has been done in the 
Congress year; the programme is made up of reso- 
lutions and amendments thereto ‘sent by the socie- 
ties affiliated, and published in advance in the form 
of agenda. One result of this is that the agenda 
are more varied and. far-reaching, but embrace 
too much for any one session’s work. Formerly 
the object was to confine the programme to such 
measures as could be, or might be, attempted in 
the next ensuing session after the close of the 
Congress. The change has curtailed the discus- 
sions upon the Report, and given more time for 
debates upon the groups of subjects in the agenda. 
In this way, doubtless, the more matured views of 
the assembled delegates are set forth in the reso- 
lutions carried, be they wise or otherwise from the 
standpoint of prudence and possibility. Some of 
the chjows and means are open to grave objections, 
but they are advocated by organised labour, now a 
great and commanding political force in the country. 
There are over fifty Labour Members in Parliament, 
more than twenty of whom were at the Liverpool 
Congress. The three groups into which they are 
divided act together as a general rule, and one of 
the first resolutions of Congress was designed to 
bring about unity of purpose and of effort in the 
three great bodies now in existence—the Congress, 
the General Federation of Trade Unions, and the 
Labour Party, previously known as the Labour 
Representation Committee. The speech of the 
mover did not tend to unity, but the resolution was 
carried in spite of a discordant note. 

Many of the resolutions put before the Congress 
are simply regarded as “hardy annuals,” and as 
such are accepted or rejected with scant discussion. 
Others are debated with more or less vigour by 
reason of their nature and application, or because 
the mover throws more force into the subject, and 
thereby claims attention. One such is the reso- 
lution in favour of compulsory arbitration in labour 
disputes, again rejected this year, but with a con- 
siderable minority in its favour. Most of the older 
and more experienced labour leaders and trade- 
union officials are opposed to compulsion, and 
foreign and colonial experience has not done much 
to foster the feeling in favour of legal enactment. 
But the mere fact that a strong body of delegates 
in Congress support the proposal is a fact in favour 
of conciliation and arbitration. The Trades Dis- 
putes Bill seemed at one time as if it would be 
passed over with the report, but a special discussion 
took place upon it, om a resolution thereon was 
carried. In the view of many delegates the Bill is 
not satisfactory. They demand the status quo ante 
Taff Vale decision. It is very doubtful whether 
that stage can again be reached. It was lost by 
folly ; to regain the position is more difficult than 
it would have been to have held it before the Taff 
Vale strike. Whatever form the measure now 
before Parliament will finally take, it will render it 
more difficult to engage the unions in costly litiga- 
tion and heavy damages, and therefore will help to 
render the funds of the unions more secure than 
has been the case since the Taff Vale judgment. 

One peculiarity of later congresses is the way in 
which they are ‘‘ bossed” by labour leagues and 
labour unions, representing not the skilled trades 
of the country, but unskilled labour. There isa 
danger in this, and it was manifested at the Con- 
gress last week. A delegate of the ‘‘ Labour League, 
London,” moved a resolution to the effect ‘‘that the 
wages of Government employés should not be less 
than 30s. a week of forty-eight hours, and the pay- 
ment of the recognised trade-union rate of wages to 
all trades on any Government work.” This was 
seconded by a delegate of the London Carmen’s 
Union." The grouping committee of Congress so 
altered the resolution as to make it apply to Lon- 
don only. Mr. Shackleton, M.P., pointed out 
that there was a trade-union rate of wages ; this 
was denied. A 30s. per week rate could get no 
support when the trade-union rate was only 24s. 
In spite of protests, the resolution was carried 
by 698,000 votes, to 230,000 ayainst.° The Presi- 
dent promised that the Parliamentary Committee 
would do their best to give effect to the resolution. 
The action and demands of the Municipal Employés’ 








Union called forth a protest on the ground that it 


interfered with, and drew away members from, 
other unions, thus acting on behalf of sections of 
men independently of the particular union repre- 
senting such branch of trade. It does more—it 
tries to so influence public opinion as to gain for 
such men better wages, shorter hours, and better 
conditions of employment than can be obtained by 
the trade union—by means of political pressure at 
elections, and by the election of men on municipal 
councils and other public bodies, whose sole duty 
it is, in their opinion, to look after the interests of 
such employés. 

A resolution was carried in favour of a universal 
eight-hours day, or forty-eight hours per week, as 
a means of giving employment to the out-of-works. 
It also condemned night-work in bakeries and sys- 
tematic overtime. It is to be made a test question 
at all elections, Parliamentary and municipal. The 
almost silent acquiescence of the Congress in favour 
of this resolution either shows lack of interest in 
the subject or that it is futile as a practicable 
measure. The old socialistic proposal to ‘‘ national- 
ise all the means of production, distribution, and 
exchange ” was modified last week so as to apply 
only to ‘‘railways, canals, mines, and minerals in 
the United Kingdom.” The resolution was carried 
unanimously. It implies an enormous change of 
conditions, but the Trades-Union Congress seems 
to believe in great changes, whether capable of 
being carried out or not. Some delegates accused 
the Parliamentary Committee of cowardice in not 
urging forward some of the congress proposals. It 
is an easy charge to make, but scarcely justifiable. 
The British Parliament is not easily moved in any 
case ; it is like a rock where the proposals are in- 
capable of practicable application. Old-age pen- 
sions, reform of the land laws, shop clubs, cab- 
drivers’ grievances, secular education, and other sub- 
jects were dealt with, and resolutions thereon were 
carried. The election of the Parliamentary Com- 
mittee only effected one change—that of Mr. Barnes, 
secretary of the Amalgamated Society of Engineers, 
for Mr. James Sexton, of the Dockers’ Union, 
Liverpool. The committee is a strong one, and is 
not likely to embark upon Utopian schemes, or 
waste its energies upon unattainable fads. The 
selection of Bath for the next congress is surpris- 
ing, for it can scarcely be said to be a trade-union 
town, but it will be a pleasant resort for the dele- 
gates. The Congress was, on the whole, well con- 
ducted, with very little waste of time in mere talk. 








ROADS FOR MOTOR TRAFFIC. 

Tue information on the question of the improve- 
ment of roads contained in the report of the Royal 
Commission on Motor - Cars, recently published, 
should enable the public to form some definite idea 
on the merits of a subject which has really become 
one of the important problems of the day. It is 
impossible for any one who has not lived on one of 
the principal country roads out of London to realise 
the positive curse—there is no other word for it 
—of dust caused by motor-cars. The road question 
in regard to motor-cars may be broadly divided 
under two heads: dust and speed, of which 
the former is by far the more serious. It is 
possible for pedestrians to keep out of the 
way of motor-cars, however fast they travel, but 
there is no avoiding the dust the cars make. It 
may be said, indeed, that the only way to get over 
the nuisance is to render the roads dustless ; for 
no modification in the construction of the cars will 
prevent them from raising dust when travelling at 
speed ; though a low-bodied car, as compared to one 
built high, is worse in this respect, especially when 
there are downward - projecting parts under the 
bottom. It is the suction of the broad pneumatic 
tyres that picks up dust, whilst the eddies of air 
caused by the passage of the body and the whirl- 
ing spokes of wheels, help to distribute it abroad ; 
disc-wheels and smooth high bodies would do much 
towards reducing dust, but would not eliminate it. 

The report of Lord Selby’s Commission states 
that on the great main roads, and within a radius 
of 30 or 40 miles of London, dust raised by motor- 
cars ‘‘causes material damage, discomfort, and 
annoyance to users of, and dwellers by, the high- 
ways.” One lady, an authoress, living near Guild- 
ford, said she hardly knew how to live in the house 
on account of the dust. It simply covered every: 
thing, indoors and out; it destroyed her flowers— 
even those under glass ; it spoiled the fruit, and 
injured her health. She had inflamed throat, and 








her eyes were so affected that she could not pursue 
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her work. A market gardener who also gave evi- 
“ dence before the Royal Commission said that the 
dust from motor-cars destroyed the marketable 
value of produce on either side of the road. An 
estate agent at Ascot and Windsor said that herbage 
within 50 yards of hedges, was absolutely useless 
either for feeding cattle or harvesting In regard 
to the latter we have been informed that it is 
almost useless to attempt to cut grass for hay near 
a frequented motor road, owing to the knives 
becoming so soon bluntened by the gritty dust. 
Specific cases of the deterioration in the value of 
property were given before the Royal Commission 
by Mr. Mason. In one case near Windsor a 
house that was bought for 50001. could not be 
used owing to the dust, and was sold for 20001. 
The person who bought it, thinking to make money 
by the bargain, could not, however, sell the house 
at any price. A farmer stated that hay and grain 
crops were rendered injurious to live-stock, and 
cattle would seldom graze on pasture near the 
roads. These are a few among the many cases that 
might be quoted ; and reference was also made in 
the report to a large number of resolutions from 
local authorities complaining of the dust nuisance, 
and calling for a remedy. 

No doubt a good deal that is said on this subject 
proceeds from those who are hostile to motor-cars ; 
but when every allowance is made for exaggeration, 
there is no doubt that motor-car dust has become 
a nuisance of the first magnitude. 

The speed question and the dust question are, of 
course, interdependent, for it is only at high speed 
that an excessive amount of dust is raised. If 
motorists were content to travel at the pace of 
horse-drawn vehicles—say, 10 or 12 miles an hour— 
there would be no cause for complaint. This, the 
motorists tell us, is ‘* putting back the hands of the 
clock ;” motor-cars ‘* have come to stay,” and to 
drive them at only the speed of an ordinary car- 
riage or stage coach would be to destroy the object 
of their existence. These arguments have to be 
accepted, and a remedy must be found for the dust 
nuisance by making dustless roads. 

One of the difficulties is to get over the transi- 
tion stage, as is usually the case at the inception of 
a newera. If we had to deal with motor-cars alone, 
a good deal might be done that is difficult to accom- 
plish with mixed light and heavy traffic of horse 
and mechanical traction. A surface that would last 
well when subjected only to pneumatic tyres is 
rapidly broken up under the impact of the iron- 
shod hoofs of horses, or the metalled tyres of 
heavy vehicles; and if there were no horse 
droppings, the most objectionable source of dust 
would be removed. The Report of the Royal 
Commission favours the best type of macadam 
for all kinds of traffic, including heavy and light 
motor-cars. Such roads we know by experience 
are by no means dustless, though, of course, 
they are more nearly so than those composed 
of a local stone of a more friable nature, such 
as is often used under the mistaken idea of 
economy. It may be said, however, that the 
latter kind of roads often give an easier surface 
than the modern macadam, or what goes by that 
name in the present day. The report says that 
macadam roads ‘should be ab with solid 
foundations and surfaced with granite or similar 
hard stone, the binding material being of screened 
gravel, or chippings of the stone used, and properly 
rolled in.” 

For roads carrying exceptionally heavy traffic 
& more costly pattern of road should be em- 
ployed, and the system of ‘‘ armouring ” a metalled 
road surface with stone blocks is recommended. This 
system, known as the Kleinpflaster, is used with 
success in Northern Germany, and has been described 
by Captain Bigham. The foundation consists of 
inverted pyramidal large stones of from 4 in. to 8 in. 
square by about 7 in. high. Above these, and into 
the interstices between them, small broken stone is 
packed to a height of 4 in. to 5 in., the whole being 
consolidated by rolling or ramming. Above this, 
sand is laid to a depth of 1 in., and again above 
the sand are placed carefully selected broken stones, 
of basalt for preference, of about 34 in. to 4 in. 
square, and from 3in. to 4in. deep. These are 
placed close together, rarely more than 3 in. apart, 
and a lime-sand binding of a heavy consistency is 
used. It is said that ‘‘ the crust so formed is prac- 


tically as flat and regular as one of macadam ;” by 
which we presume is meant modern macadam, 
which is by no means flat and regular, with its ad- 
mixture of so-called ‘‘ binding material.” It is also 





stated that ‘‘ the sand binding forms into a kind of 
mortar, and does not disintegrate, and the roads 
have thus been found to be practically dustless.” 

Whether this dustlessness would endure under 
the conditions of a mixed traffic of very heavy 
vehicles, such as mechanical traction has intro- 
duced, and pneumatic-tyred motor-cars, we are not 
aware ; but it would seem that the binding sand 
might be crushed between the top sets by the 
heavy traffic, and be drawn up in the form of dust 
by the suction of the pneumatic tyres. In any case, 
a carefully-constructed road of this nature must be 
costly, but against this may be set the fact that it 
is durable. The life of these roads, we are told, is 
from about 25 to 30 years, and they then only need 
surface relaying. ‘The first cost of a new road is 
stated to be about 6s. 114d. per square yard, or 
36331. a mile for an 18-ft. road. The cost for labour 
is 2s. 2}d. per square yard ; it would doubtless be 
more in this country. Such upkeep as is required 
is estimated at 44/. a mile annually. If an old 
foundation were used, the first cost would be 25291. 
per mile. 

France, since the days of Napoleon, has been 
celebrated for the excellence of her roads, and 
some of the finest highways in the world are to be 
seen in that country. The Routes Nationales are 
supported entirely by the State, unless, in ex- 
ceptional cases, a contribution is made by those 
local authorities who ask for some special feature. 
There are—or were in 1904—about 23,820 miles of 
these national roadways, and of this about 1372 
miles were paved; the remaining 22,448 miles 
being metalled. The expenses of maintaining these 
roads amounts to a little over 50/. a mile per annum, 
without including the construction and maintenance 
of large bridges. The Routes Nationales are never 
less than about 20 ft. broad, and often exceed this 
width, and have raised footpaths on each side. 
Local material is used whenever possible, though a 
certain amount of imported stone is employed. 
Steam rollers from 20 to 30 tons are used. 

The paved roads (Route Pavée) have a sand 
foundation about 6 in. deep, over which are laid 
setts from 54 in. to 8 in. long by 7 in. to 8 in. deep. 
The sand foundation is not rammed, so as not to 
destroy its elasticity, and sand is used for binding. 
The life of such a road should be from forty to fifty 
years, and its initial cost is calculated at about 
64001. per mile. The yearly upkeep per mile is 
from 30/. in the provinces to 2901. in the Depart- 
ment of the Seine ; the average for paved roads in 
France being 581. per mile per annum. There are 
a few hundreds of miles of a more expensive type 
of paved roads, where traftic is exceptionally heavy. 

he greater proportion of these French roads are, 
as will be seen, of the metalled type; and on some 
an experiment has been tried which is of especial 
interest in connection with our present subject. 
What is known as the Route Goudronnée has re- 
cently been constructed by way of experiment. The 
road is laid exactly like an ordinary metalled road, 
but after the final rolling, and subsequently once a 
year in the summer, ordinary liquid tar heated to 
about 160 deg. Fahr. is spread on the dry and care- 
fully-swept surface, at a rate of about 2 Ib. to the 
square yard. The road is then left free from traffic 
for a day or two, so that the tar may harden. The 
cost of this, with tar at about 21. per ton, works 
out at about 1d. per yew yard; the labour 
costing double the material, and involving a further 
wy expense of 55/. a mile on an 18-ft. road ; 
ut there is an offset of at least 4/. a mile in the 
saving on watering. Captain Bigham reports 
that this method of tarring roads has been found 
very satisfactory, as it almost entirely suppresses 
dust, the tar forming a species of upper crust, 
which preserves the road from disintegration. 

This method of tar-dreasing has been experi- 
mented with in the Department of the Seine, where 
the traffic is generally of a more trying description 
than that of the provinces; but whether the experi- 
mental length was subjected to heavy traffic, as 
understood, say, in the county of Kent, we are not 
aware. Whether the modern traffic of this country, 
due to traction engines and other very heavy 
vehicles, would not prove too trying for the tar 
crust is a matter that may be well open to doubt. 
Tn any case, as was stated at York, when Mr. 
Douglas Mackenzie read his paper on road con- 
struction before the British Association,* the 
remedy of tarring ordinary roads has proved almost 
worse than the disease. At first those living in 





* See page 248 ante. 


the neighbourhood are delighted with the absence 
of dust ; but after a time they find King Log has 
been deposed only to instal King Stork. After 
the tar-dressing has been applied for some time 
a certain amount of dust begins to appear, and this 
is of so pernicious a nature, being partly par- 
ticles of tar, that all textile fabrics are s ily 
reduced to a uniform dirty-grey colour, which no 
amount of washing will remove. In wet weather, 
also, the very tenacious mud, that is invariably 
brought into the house on the boots of pedestrians, 
ruins carpets, mats, &c., and if any gets on cloth- 
ing it quite spoils the material. Tar-mud also is 
said to be very productive of side-slip for motor- 
cars. On the whole, it would appear that the 
application of tar to ordinary metalled roads has 
not been so successful in this country as it is said 
to have been in France. Whether that may be 
because we do not apply it so effectually as our 
neighbours is a matter that might be inquired into 
with advantage. 

In this country tarring roads has been tried to 
some extent as an experiment, but without any 
great measure of permanent success, especially if 
applied to dusty roads; indeed, one of the chief 
necessary points to observe, if the application of 
tar is to be a success at all, is that it should be 
used only on roads formed of good hard metal ; to 
apply it to limestone or flint roads is worse than 
useless. Mr. Stallard, the county surveyor for 
Oxfordshire, has stated that tarring a mile of road 
would cost 60/., whilst the upkeep would be about 
another 601., and it would not then last very long. 
He therefore objected to tarred macadam, if only 
on the score of expense. Mr. Crichton, the honorary 
secretary of the Roads and Traffic Reform Associa- 
tion, places the cost of tarred macadam with foreign 
material at from 3s. 6d. to 4s. a yard. Mr, Hum- 
phreys gives the cost as 40001. a mile for a 30-ft. 
road. Mr. Pain, of the Highways Committee of the 
Surrey County Council, gives the price of ordinary 
tarring as 2d. per square foot, and ‘‘tarmac”’ at 3s. 
to 4s. a yard. Mr. Bean, county surveyor for 
Northumberland, says that tarred stone costs 30 
per cent. more than ordinary broken stone ; whilst 
tar-macadam, by which, presumably, is meant 
**tarmac,” is dearer still. He was of opinion, 
however, that the latter would not be more expen- 
sive than ordinany macadam, as it would last longer. 

A good many special substances, about the com- 
eee of which there is generally much mystery, 

ave been introduced as a remedy for dust. Per- 
haps the most often heard of has been that 
known as ‘“westrumite’; but the great hopes 
founded on its introduction have not always been 
fulfilled. Lord Montagu of Beaulieu, in his evi- 
dence before the Royal Commission on Motor-Cars, 
said that as a palliative for a particular purpose on 
a particular day—such as a motor-car race—it 
answered admirably ; but he thought it a waste of 
money to apply it on a big scale to the main 
roads of the country ; whilst one district sur- 
veyor told the Commission that it was im- 
possible to apply substances of this nature on 
a wholesale scale, as it was necessary to take 
account of the weather. Mr. Maybury, the sur- 
veyor for the County of Kent, had used about 6001. 
worth of westrumite, and also a patent chemical 
called ‘‘ dustroyd.” He had, however, to abandon 
the latter because the council was threatened with an 
action for damaging vehicles and polluting streams. 
Another witness said he had used westrumite, and 
though it was very nice for a short time, it was 
soon gone, and he did not think it worth using. 
‘**Tarmac,” already referred to, is another material 
that has been used, apparently at times with suc- 
cess. It consists of blast-furnace slag boiled in tar. 
A trial made in Guernsey, where, however, the 
motor traffic can hardly be very heavy, is said to 
have given excellent results. A length laid at 
Croydon lasted under heavy traffic longer than 
tarred macadam, but cost 30 per cent. more than 
granite road. We believe it has also been tried 
with encouraging results elsewhere. 

One of the most recent candidates for favour as 
a dust-preventer is a liquid known as ‘* Hahnite.” 
A length of macadam road, of about ? of a mile, 
between the ‘‘ Dysart Arms,” Petersham, and Ham 
Common, has been treated with this material ; and 
Londoners have, therefore, an easy opportunity of 
judging of ite effect for themselves. What the 
material is exactly has not been made public; but 
from inspection and smell we should judge it 
to be composed of a mineral-oil refuse, and we 





understand that tar and disinfectants enter into its 
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composition. At any rate, it has the effect of 
giving a surface to the macadam, an 
the length that has been so treated is really 


dustless. The cost of hahnite is 7/. a ton, and 
2 tons were need for a first application on the 
3 mile of 22-ft. road, whilst the labour is esti- 
mated at 1l. It is calculated, however, that the 
cost of the material and labour is more than covered 
by the saving in watering, which would not be re- 
quired on # dustless road. Whether the mud 
from such a road—although doubtless it would be 
present in smaller quantities than on an ordinary 
road—would be injurious to panels of carriages, to 
carpets, clothing, and textile fabrics to such an 
extent as to negative its use, would be a matter 
for enquiry; certainly in the dry weather, when 
we examined this length of roadway, it was much 
superior to the ordinary road, and, as we have said, 
was dustless. 


We have not space to discuss the many other | ge 


substances that have been brought forward as dust- 
ope Generally, it may be said that none has 

n proved a permanent and unqualified success, 
although there may be excellent ibilities in 
more than one ; and indeed some, such as the tarred 
blast-furnace slag, or tarmac, are spoken of most 
hopefully. The dust problem is, however, of such 
national importance that the Government might 
well set a a sum of money enough for experi- 
ments sufficiently exhaustive to enable some con- 
clusion to be reached. The revived importance of 
our common roads, either for passenger traffic, 
goods transportation, or pleasure purposes, owing 
to the introduction of self-propelled vehicles, makes 
it imperative that attention should be given to their 
improvement. 


SCANDINAVIAN EXHIBITION IN 1912. 

THERE can be no reasonable doubt that a large 
exhibition will be held in one of the Scandi- 
navian countries in some six or eight years’ time. 
Although it is Norway’s turn, if the three Scandi- 
navian ot wa are to have their turns in rotation, 
this country fights rather shy of the great expense 
coming so soon after several adverse years, nor does 
she think herself quite ready yet for such a big 
event. The question then lies between Denmark 
and Sweden ; of these two it should be the former 
country’s turn, inasmuch as the last large Copen- 
hagen Exhibition was in the year 1888, whilat 
Stockholm held her big show in 1897. The Danish 
capital is also seriously contemplating the holding 
of an exhibition at the time mentioned above, to 
which plan reference has already been made in 
EnoineeRinc. This latter plan is, in the mean- 
time, being proceeded with, and the calcula- 
tions so far completed place the undertaking 
in rather a flattering light. Voices were at first 
raised in some quarters in Sweden favouring the 
Danish scheme and holding out prospects of Swedish 
co-operation ; but since then there seems to have 
sprung up within Sweden a desire to push Sweden’s 
claims to the front, and it is being urged that the 
latter country, on account of her size, the impor- 
tance of ‘her various industries and their rapid 
development, ought to have the preference, or in 
any case, have an exhibition of her own. Several 
plans in this connection have been put forward 
and discussed, amongst them the somewhat original 
scheme that there should not be one, but several 
exhibitions, each leading town or locality in the 
large industries having its own. 

A fresh plan has now come to the fore, and is 
attracting much attention and meeting with con- 
siderable support. Whilst the plan, as far as a 
Copenhagen exhibition is concerned, would most 
likely take a similar shape to the exhibition of 1888 
—that is, a Scandinavian exhibition with a few inter- 
national sections, but on the whole a Scandinavian 
show—it is pro to hold in Stockholm in the 
year 1912 not a World’s Exhibition, but an Interna- 
tional Exhibition. The former, of course, is a far 
more ambitious affair, at which the official represen- 
tation of the different countries must be reckoned 
with, while the latter does not entail such official 
machinery, but simply means an international ren- 
dezvous, where different nations can show their 
goods within one, or a few, or a number, of depart- 
ments or sections. 

There are, more especially, two fields within 
which a large internatio exhibition in the 
capital .of Sweden seems natural and desir- 
able: iron, and what appertains thereto, and 
Swedish iron and iron ore are fast 





electricity. 





becoming items of international importance, and are 


d| likely to become more so every year, and in the 


field of electricity Sweden is already far advanced, 
probably more than most countries, owing partly 
to her numerous waterfalls and partly, in the first 
instance, of course, to her many able engineers. It 
is Sweden’s ambition, it is said, to solve her iron 
ore problem in such a way that she can take her 
place amongst the iron and steel-producing nations 
of the world. Efforts are being made in different 
quarters to utilise within the country much larger 
portions of her iron ore, instead of simply export- 
ing it as raw material for other nations, and it is 
thought that a large interpational exhibition in 
Stockholm will help to demonstrate what is called 
Sweden’s great industrial mission—new methods of 
refining and handling iron, and exploiting the vast 
nat resources of the country. 

The time, it is admitted, is somewhat short for 
tting ready for such an exhibition ; but, on the 
other hand, it is urged that by increasing the pace 
a little this objection may be overcome. It is also 
to be remembered that foreign support may be 
relied upon to no small extent, and that Finland 
and Russia, even more than in 1897, will take an 
active part in a second Stockholm Exhibition, pro- 
vided, of course, that settled conditions are brought 
about soon enough in the latter country. Germany, 
too, is likely to furnish a long contingent, both of 
exhibitors and visitors ; and in this connection it 
should not be overlooked that Stockholm is a 
singularly beautiful city, and Sweden a most 
charming and interesting country to visit. Hopes 
are naturally also entertained that England will 
take a favourable view of an international exhibi- 
tion of this kind; and that the two words, iron 
and electricity, will not fail to appeal to British 
manufacturers and large sections of the British 
public. The two—iron and electricity—seem to 
form a natural and rational leading motif for a 
large Swedish Exhibition ; and, with proper limita- 
tions, the financial aspect is not considered likely 
to cause many difficulties. 





NOTES. 
Nava Bases 1n Korea For JAPAN. 

Our Eastern ally proceeds without haste, yet 
without rest, in consolidating her naval and mili- 
tary position with the object of rendering another 
outbreak of war with a European Power impossible. 
According to a Reuter’s telegram recently to hand, 
we learn that by an arrangement between Japan 
and Korea two important naval stations on Korean 
soil, Chinsaewan and Yencheung, have been secured 
for the use of the fighting forces of the Mikado. 
The former of these places commands the entrance 
to the Straits of ‘[sushima, where Admiral 
Rojdestvensky’s fleet went to its doom, while 
the latter is a seaport to the north of the pros- 
perous town of Gensan, and would in time of war 
ae g command the northern entrance to the 
Sea of Japan, so that it is evident that that sea is, 
for the first time, fenced in against the danger of 
foreign aggression. The deliberate methods which 
the nya pursue in carrying out their high 
national objects command admiration ; they form 
a very clear idea of what they are aiming at, and 
they carry out their plans by resolute and rational 
methods. Their naval position is now very 
strong. Their ships of war are not only efficient 
from the point of view of design and construction, 
but are also handled with the greatest skill and 
bravery, while the geographi formation and 
sage of their country afford many advantages. 

e Inland Sea, and the ports of Sasebo and 
Nagasaki, afford facilities for the shelter and, if 
necessary, the repair of their fleet which are not 
surpassed in any part of the world. The short sea 
og from Shimonoseki is all that separates 

apan from Korea, and that is easily bridged by 
fast steamers ; while from Fusan, the port on the 
Korean coast, there is a railway direct to Seoul, 
the capital, and thus will soon be connected with 
the railways in Manchuria. For military and naval 
purposes Japan and Korea are therefore practically 
one, and, of course, it follows that the same is true 
to a very large extent for industry and commerce, 
and it is from this point of view that the majority 
of our readers will consider the position, and it 
opens up great possibilities for Japan. 
Tae Comparative Merits or Rack aNp ADHESION 

Ways. 

In a paper recently read before the Société des 

Ingenieurs Civils de France, M. A. Mallet main- 


tains that rack railways have sometimes been un- 
necessarily adopted in mountainous countries, and 
that better results would be obtained in may 
cases by dispensing with the rack entirely, and 
using simply adhesion locomotives. In support 
of his contention, he makes a detailed comparison 
of the Viege-Zermatt Railway and the Yverdon- 
Sainte-Croix line, which have very similar chj- 
racteristics, with the exception that the latter is 
urely an adhesion line, whilst the former h:s 
ong stretches of rack. Both lines are of 1 metre 
gauge, the Zermatt line being 21? miles lony, 
and the other 15. miles. The difference in ley! 
between Viege and Zermatt is 3150 ft., and be- 
tween Yverdon and St, Croix 2080 ft., so that the 
average gradient is 27.2 per 1000 for the former, 
and 26.1 per 1000 for the latter. The maximum 
gradient is, however, 1 in 8 for the Zermatt line, 
as against 1 in 21 for the other. Nevertheless, the 
rack railway has only 18 per cent. of its length with 
gradients exceeding 1 in 33, whilst over 47 per cent. 
of the total length of the other consists of such 
gradients. Each line is laid with rails weighing 
49 lb. per yard, and each carries very nearly the 
same number of passengers per annum, though the 
Zermatt line is closed during eight months of the 
year. The cost of the Zermatt line averaged 
98501. per mile, as against 83701. for the other. 
The trains taken are of very similar weight 
in both cases, being 58.7 tons on the Zermatt 
line, and 64.8 on the St. Croix Railway ; but the 
speed on the latter averages 14 miles per hour, as 
against 10 on its rival, and the running expenses 
are but 1s. 24d. per train-mile, as against 2s. 14d. 
on the other. Making all allowances for such dif- 
ferences as exist between the conditions of the two 
lines, M. Mallet concludes that an adhesion line 
between Viege and Zermatt would cost 20,000/. 
more to construct than the existing railway, but 
that it would cost 10001. per annum less in running 
charges and maintenance, and that the time taken 
between termini would be reduced by 34 per cent. 


An ENGINEERING AND MACHINERY EXHIBITION. 
To-morrow there will be opened at Olympia an 
Exhibition of Engineering and Machinery, of which 
Sir William White is the president; Mr. G. T. 
Harrap, of 5, Budge-row, the ——. engineer ; 


and Messrs. G. D. Smith and F. W. Bridges, the 
managers. The exhibition will remain open 
until the evening of October 17. Although 


Great Britain is still the chief centre of engi- 
neering industry, it is over twenty-one years since 
the nsegulis saw an exhibition of importance 
devoted to engineering, notwithstanding the fact 
that in Paris, Chicago, and St. Louis, there have 
been displays of machinery of a most imposing 
character, besides other shows of lesser import- 
ance. The present Exhibition at Olympia will not 
be on the same heroic scale as those we have men- 
tioned, but so far as can be judged by a preliminary 
list of exhibitors, and by inspection of the chaos of 
packing-cases and unfinished stands that charac- 
terises all exhibitions of any kind previous to open- 
ing, it will be a useful and instructive display. 
We reserve our: detailed account of such of the 
exhibits as may claim attention until they are 
before the public. To judge, however, by a pre- 
liminary visit, it would appear that foreign ma- 
chinery will form no inconsiderable part of the 
show, importers and agents for the American and 
German houses having several large,stands in course 
of construction ; whilst even some of the exhibits 
which are from British ‘‘works” are home made 
only so far as the parts which are imported from 
abroad are assembled in this country, Amongst some 
of the chief exhibitors, whose stands were to be 
identified at the time of our visit, were Messrs. 
Ludw. Loewe and Co.; Pfeil and Co.; Schuchardt 
and Schutte; L. Schuler; Selig, Sonnenthal, and 
Co.; Buck and Hickman; Burton, Griffiths, and 
Co.; and C. Churchill and Co. All these firms 
are interested in works abroad. However, the fact 
that they can do business here shows that their goods 

some merit over others ; and if they are of 
foreign origin, it is a distinct benefit that we should 
see where the advantage lies. In this respect 
exhibitions are most useful. Among the important 
exhibitors who are distinctively British are Messrs. 
Armstrong, Whitworth, and Co., who had, at the 
time of our visit, a very fine lathe of a substantial 
nature, rendering it suitable for high-speed steel 
tools ; Messrs. W. H. Allen, Son, and Co., of Bed- 
ford, who had a pair of engines erected ; Messrs. 





Kynoch, of Birmingham, who will show a suction-gas 
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plant ; George Richards. and Oo., of Broadheath, 
who were erecting a 5-ft. open-sided planing- 
machine, to be driven by a variable-s motor ; 
and Crossley Brothers, of Manchester, who 
will, we believe, have an interesting display. The 
Blackman Fan Company and the Sturtevant Engi- 
neering Company will show egos for ventilat- 
ing purposes; Messrs. G. J. Worssam and Son 
will exhibit ice-making machinery. There is also 
a long list of names of other exhibitors; but we 
have only here, in this preliminary note, men- 
tioned those firms whose operations came under our 
notice during a visit paid to Olympia shortly before 
the time of opening. 


Tue Size or Ocean WAVES. 


In an article published in a recent issue of the 
Revue Scientifique, M. Bertin, the well-known naval 
architect, maintains that the heights and lengths of 
ocean waves are often greatly over-estimated. The 
most reliable method of determining the length is, he 
states, to deduce it from the period, since there is a 
simple relation between this length and the time of 
complete oscillation. The longest wave of which 
he has cognisance is 800 metres (2590 ft. ) from crest 
to crest, its period being 23 seconds. These long 
waves, he states, are never very high. In deep 
water the height of a wave, 800 metres long, will 
not, at most, be more than 16 metres, or one- 
fiftieth its length. Much greater heights than this 
have, he says, been recorded, particularly from 
small craft, but the observations were quite unreli- 
able. The error arises mainly from the fact 
that the observer has failed to take into account 
the fact that the vessel he is in floats with 
its deck parallel to the surface of the wave, and not 
to a true horizontal plane. With the reference 
plane thus tilted, grossly exaggerated estimates of 
the true height of the waves become possible. 
Where care has been taken to avoid this source of 
error, the highest wave recorded in open water has 
measured 13 metres from hollow to crest; but 
M. Bertin believes that heights of 16 metres may, 
perhaps, be met with in the Southern seas. On 
entering shoal water waves become higher and 
shorter, so that a wave which has a height of 
13 metres in open water may attain 16 metres on 
striking a shoal ; whilst if it meets a more or less 
vertical obstacle, it may shoot up to double this 
height ; and at the Eddystone light, he states, 
solid green seas have been known to reach a height 
of 32 metres. Waves of 800 metres length are, he 
continues, very rare, since a period of 10 seconds is 
not often exceeded, which corresponds to a length 
of 160 metres (about 520 ft.). More commonly 
the period is 6 to 8 seconds, and the length 160 ft. 
to 320 ft. Heights of over 10 metres (33 ft.) are 
rare, but short waves are relatively higher than 
long ones, a wave 160 ft. long being commonly 
8 ft. to 16 ft. high. M. Bertin further points out 
that there appears to be a minimum to the size of 
ocean waves, as well asa maximum, since there is 
a connection between the size and the velocity of 
the wind producing them. Thus waves measuring 
j in. from crest to crest would correspond to a wind 
moving at about 2 ft. a second ; and he questions 


whether a wind moving more slowly than this would 


have power to raise waves at all. 


PLatinuM Resistance THERMOMETERS FOR 
CALORIMETERS. 


Exact temperature determinations are most essen- 
tial for calorimetric tests, because it is, for various 
reasons, not desirable to work with large differences 
of temperature. Mercury thermometers are not 
sufficiently reliable or not convenient, and platinum 
resistance thermometers may be objected to on 
account of their cooling constants. e sensitive- 
n. 88 of a platinum thermometer is increased when 
the intensity of the measuring current is raised. 
But the platinum wire must not itself become too 
hot, and should, therefore, have a high cooling 
constant which is again required for other con- 
siderations as well, lest troublesome corrections 
become necessary. The-August issue of the Zeit- 
schrift fiir Instrumentenkunde contains an article 
by W. Jaeger and H. von Steinwehr on the “‘ Use 
of Platinum Thermometers in the Calorimetric 
Work of the Reichsanstalt.” The article is in- 
teresting, because it explains the whole method 
and the calculations. e method cannot be 
abstracted, but some of the experimental detail 
will be of general interest. The Callendar 
form of platinum spiral having proved un- 
Suitable on account of its low cooling constant, 








a platinum wire, 0.1 millimetre in diameter, was, 
in the first experiments, placed within a finely- 
drawn glass tube, 1.5 millimetre in diameter, and 
bent toa horseshoe ; high insulation of the platinum 
wire is, of course, necessary. The device was too 
brittle, however, and there was trouble with the con- 
nections. Inthe improved form, the platinum wire 
is painted with shellac and then covered with silk 
thread. The silk windings need not be very close 
to one another, as they are only to prevent contact 
between the wire and the brass tube, 1 millimetre 
in diameter, which serves as its sheath. The ends 
of the platinum wires are soldered each to a pair 
of copper wires, which are taken to four binding 
screws fixed in a square frame. These copper ter- 
minals are y encased in wide brass tubes 
soldered to the long tube, which is bent to a long 
horse-shoe. A current of 0.01 ampere heated this 
wire, which has a length of 35 centimetres and a 
resistance of 8 ohms, by 0.002 deg. Cent. The 
heating is almost instantaneous, and might be 
disregarded, as it is eliminated in the course 
of the calculation. But it is advisable to be 
cautious in this respect, The wire cooled through 
half its temperature increase within 0.02 second, 
while with mercury thermometers and other plati- 
num thermometers this cooling took from 5 to 
10 seconds. To take readings to 0.0001 deg. Cent. 
requires a change of the wire resistance by about 


1 ‘ “ 
500,000°" of its amount. The resistance measure- 


ments are made by the Kohlrausch method of over- 
lapping shunts. When the difference between the 
temperature of the calorimeter and of the air out- 
side amounted to 1 deg. Cent., the temperature of 
the calorimeter changed by about 0.0015 deg. Cent. 
per minute. 


Tue Bacpap Ratiway. 


Great Britain has regenerated Egypt, and 
Germany seems inclined to attempt the regenera- 
tion of the Asiatic dominions of the Sultan, and at 
the same time to make a substantial pecuniary 

rofit by opening up the country by railways. 
is is to be effected without risk to the finan- 
ciers involved, by securing from the Ottoman 
Government a guarantee of interest on the capital 
expended, and it is with this object in view that 
the Ottoman Government has recently been moved 
to demand an incréase in the customs dues of the 
empire, a demand in which, so far, the great 
commercial Powers have not seen their way to 
concur. In our issue of September 18, 1903, we 
gave a sketch map showing the route of the 
proposed Bagdad Railway, which is the scheme 
for which Germany is now particularly anxious 
to secure the necessary capital. An article by 
Mr. A. G. Bell, in the current issue of the Con- 
temporary Review, shows how complete is the con- 
trol now secured by Germany over the railways of 
the Ottoman Empire. In eee Germans con- 
trol wholly or partially 711 miles out of a total 
of 1026, whilst in Asia they hold the Anatolia 
Railways, aggregating 636 miles, the 125 miles of 
the dad line now constructed, and have a large 
share in the administration of the Smyrna-Afioum 
Karahissar line, 320 miles long, and also of the 
Mersina-Adana Railway, 40 miles long, whilst they 
are negotiating for the control of the Smyrna- 
Dineir line of 324 miles in length. As the Turkish 
Government lines have also been mainly engineered 
by Germans, only 638 miles out of the total Turkish 
mileage of 3446 miles are quite independent of the 
Fatherland ; whilst the same country holds conces- 
sions for the construction of 2300 miles more, 1300 
miles of which form the portion of the Bagdad line 
yet to be completed. This latter railway, if con- 
structed, will traverse the district which used to 
be by far the wealthiest and most densely 
populated of the globe, and under decent adminis- 
tration might yet recover no small portion of its 
ancient glories. For this, however, the construc- 
tion of irrigation-works seems more urgently needed 
than that of railways, which, in the present poverty- 
stricken state of the land will be totally unable to 
pay working expenses, and hence arises the anxiety 
to secure the increase in the customs duties, so as 
to have the means of making good from this source 
the anticipated annual deficit. The concession for 
the railway, nevertheless, bestows on the conces- 
sionnaires a practical monopoly of the land, water- 
power, minerals, and timber along the route, which 
may prove highly profitable if the railway can be 
run at the expense of the imperial exchequer, 
instead of being compelled to pay its way. The 
difficulty in providing for this lies in the fact. that 





in the absence of power to increase the customs 
dues there are no funds available for making good 
the expected deficits, and lacking these the astute 
German financiers are by no means particularly 
anxious to raise and risk the capital required. 


DonstaBLe’s CLAIMS AS A MANUFACTURING 
CENTRE, 


In order to assist manufacturers who may be 
making inquiries for suitable localities for new 
works, the Dunstable Town Council has appointed 
a special committee, who have collec useful 
information respecting convenient and promisin 
sites. Following upon this they have induced local 
landowners to accept low prices for such land in 
quantities of from 1 to 20 acres in different parts 
of the town. Through that committee’s investiga- 
tions useful information is also available as to rail. 
way rates, rating and assessment, cost of labour, 
&c. Dunstable is a municipal borough, situated 
33 miles from London, on the main road from the 
Metropolis to Chester and Holyhead. It is sheltered 
by long stretches of high, breezy, and health-giving 
downs. The town is noted for its wide, straight, 
and tree-lined streets. Mr. Worthi n G. Smith, 
F.L.S., in his ‘‘ History of Dunstable,” recently 
published, states that ‘‘ The height of Dunstable 
is 488 ft. above the Ordnance datum. ... It is 
built upon the rock known to geologists as the upper 
part of the lowerchalk.” The town has an excellent 
water supply, noted for its purity, to which fact, in 
conjunction with its great height above the sea-level, 
and the consequent purity of its air, must be attri- 
buted Dunstable’s enviable healthiness. To quote 
Mr. W. G. Smith again: ‘‘ Stagnation of air and 
smoky town fogs are unknown. When the nearest 
towns are enveloped in smoke and fog, Dunstable is 
usually enjoying bright sunshine.” The sewerage 
system was constructed five years ago. igation 
was adopted, and the sewage farm yields a profit. 
Last year the death rate was 10.2 per 1000. Al- 
though within an industrial area, Dunstable is out- 
side the zone of high wages. There are doubtless 
several reasons for this, amongst them being the 
low cost of living and cheap house-rent, Six- 
roomed houses, with gardens in front and at rear, 
can be obtained at the low rental of 5s. per week. 
Five-roomed houses can be rented at 4s. a week. 
The rates are 6s. ld. in the pound. Assessment is 
low. As an illustration, a firm of milling engineers 
started here a few yearsago with 20 men ; now they 
employ over 100. They occupy 2 acres 3 roods, 
and are assessed at 241/. Thus, at 6s. ld. in the 
pound, their total rates for the year, including poor 
rate, &c., amount to 731. 6s. 1d. Dunstable, again, 
is within the delivering area of three main lines of 
railway—namely, the Lesion and North-Western, 
the Great Northern, and the Midland Railways. 
Goods despatched in the evening reach all the prin- 
cipal towns and cities next morning. The pas- 
nad service is also good, and this will be still 
further improved shortly, as a Motor Omnibus 
Company is being formed which will link up the 
towns and villages of the district, and will, in par- 
ticular, run a motor service in connection with the 
fast Midland trains to London. The postal facilities 
are all that can be desired. There are four deli- 
veries of letters a day, and a letter can be posted 
and a reply received from London the same 
day. The educational facilities of Dunstable 
are excellent. There are thoroughly efficient 
and modern elementary schools, a grammar school, 
evening technical classes, and an agricultural insti- 
tute is also about to be established which will 
make Dunstable an agricultural teaching centre for 
several counties. There is ample means of recrea- 
tion for those desiring it: among other things, a 
cricket club, with one of the best cricket grounds 
in the county ; football clubs, golf links, shooting 
club, two political clubs, a town institute, and, on 
Saturday evenings, there are municipal concerts for 
the ple. The Great Northern Railway and the 
London and North-Western Railway run cheap 
excursions from London to Dunstable from Satur- 
day to Monday. To artisans who have families, 
and who may desire employment for their sons 
and daughters, the straw-hat trade, and Messrs. 
Waterlow’s printing and bookbinding works, estab- 
lished some sixteen years ago, offer a sphere for 
female employment. 








and Ter- 
on & canti- 


A Great Bripex,—The Montreal Brid, 
minal Company will shortly commence wor! 


lever bridge across the St. Lawrence. The bridge will 
be 24 miles in length, with a main span 1500 ft. long and 
150 ft, above the water-level. 
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THE LATE PROFESSOR LUDWIG 
BOLTZMANN. 


Tue tragic death of Dr. Ludwig Boltzmann, Pro- 
fessor of mathematical physics at the University of 
Vienna, removes one of the best known names from the 
front rank of theoretical physicists. Born in Vienna 
on February 20, 1844, A + aan studied in Vienna, 
Heidelberg, and Berlin, and became privat docent 
(lecturer) at the University of Vienna in 1867. Two 
years later he was appointed professor of mathematical 

hysics at the University of Graz, in Styria. By 1873 
he was back in Vienna; in 1876 he was once more at 
Graz, this time in the chair of physics. In 1890 he 
became professor of theoretical physics at Munich. 
In 1895 he returned to Vienna; five years later he 
accepted a call to Leipzig, but by 1 we find him 
back in Vienna, where he remained until his death. 
His sixtieth birthday was celebrated two years ago by 
the publication of a ‘‘ Boltzmann Festschrift,” to 
which 117 scientists from all parts of the world con- 
tributed. On September 5, near the shores of the 
Adriatic, there passed away a highly sensitive mind 
in a robust frame ; asharp but most kindly critic. 

Boltzmann’s name is intimately connected with 
several problems and laws. Famous chiefly as a 
theorist, it was as an experimenter that he first 
gained distinction. According to Maxwell’s theory 
the velocity of propagation of an electromagnetic dis- 
turbance in. transparent media should be equal to 
the velocity of light, and in non-magnetic media the 
specific inductive capacity should equal to the 
square of the index of refraction. Faraday had 
in vain looked for any differences in the inductive 
capacities of different gases. Boltzmann first deter- 
mined the inductive capacities of various solid and 
liquid dielectrics comprising some very good and some 
rather imperfect leadinters —ebonite, paraffin, stearin, 
resin, glass, and sulphur—and he also measured the 
influence of time in such experiments by —— es balls 
of metals and of sulphur electrically, and noting 
te resulting attractions and repulsions. Having suc- 
cessfully dealt with solids and liquids, he attacked 
gases, and he was able to measure their different 
inductive capacities. He also studied the clastic 
reaction or elastic after-effects, sometimes called 
elastic viscosity, of twisted wires, and proved that 
mathematically the phenomena resemble the potential 
variations of a Leyden jar, and the temperature varia- 
tions on the surface of a large heated block of iron. 
The Stefan-Boltzmann law, so often quoted of late, 
asserts that the energy of radiation of a black body is 
proportional to the fourth power of the absolute tem- 
perature of the body. It was one of Boltzmann’s pre- 
decessors at Vienna, the late Joseph Stefan, for many 
years secretary of the mathematical class of the 
Vienna Academy of Sciences, who deduced this law 
from a consideration of the results of experiment ; 
Boltzmann then showed in 1884 that it was only a 
consequence of the general laws of thermodynamics. 

It is in this domain, and in the kinetic theory of 
gases, that Boltzmann has become an authority, Basing 
his work on Clausius and Maxwell, he has done a 
great deal to build up the kinetic theory as now 
accepted. Clausius had given the relation between 
the density of a gas, the length of free path of its 
molecules and the distance at which the molecules 
may encounter one another, under the erroneous 
assumption that the velocities of all the molecules of 
a gas were the same. That the velocities may, in 
systems moving under external forces, vary widely, 
and that the number of molecules whose velocities lie 
within certain limits can be expressed by formule, was 
first proved by Maxwell, and in more general formule 
by Boltzmann. These considerations led tothe Boltz- 
mann-Maxwell law of distribution, while the Boltz- 
mann minimum theorem concerns the tendency of 
the molecules of a gas, originally distributed in an 
other manner, to conform to the Boltzmann-Maxwell 
law of distribution. The advocates of the modern 
theories are indebted to Boltzmann ; for he proved that 
Van’t Hoff’s hypothesis of osmotic pressure was com- 
patible with the kinetic theory of gases. For Ostwald’s 
energetics he had only criticism. 

As regards thermodynamics, Boltzmann’s share of 
work concerns the — theory, and particularly 
the constants a and } in the fundamental equation of 
Van der Waals, which should hold both for the 
siquid and the gaseous stat»: (p + a/r*) (v-b) = RT. 
His researches on the ratio of the two specific heats 
of gases are closely connected’ with this work, 
and the personal part which he took in thermo- 
dynamic controversies, fought out in our country 
in recent years, was much appreciated. Boltzmann 
has written a great number of scientific papers. 
Most of these have appeared in the Sitzungsberichte 
der Wiener Academie, others in the Annalen der 
Physik, Crell’s Journal fiir Mathematik, and other 

ublications, Though essentially a mathematician, 
oltzmann possessed the gift of putting his theories 
into lucid language. His best known ks are his 
‘* Principles of Mechanics,” his lectures on ‘‘ Maxwell’s 
Theory of Electricity and Light,” and lectures on 


‘Gas Theory.” An English version of his ‘‘ Theory of 
Electricity and Magnetism ” was edited by Dr. Ch. E. 
Curry, in 1897. Boltzmann’s ‘‘ Populire Schriften,” 
published, like most of his writings, by Wilhelm Ambro- 
sius Barth, of Leipzig, in 1905, might be likened to 
Lord Kelvin’s popular discourses, though they also 
contain a humorous account of Boltzmann’s last journey 
through the United States. 

When doing homage to the memories of his fellow- 
professors and academicians, Stefan and Loschmidt, 
Boltzmann regretted that they had so much kept to 
their own walls and universities. He himself was 
anxious to meet his colleagues and to travel. His 
popular writings were dedicated to the memory of the 
= Schiller, the centenary of whose death was cele- 

rated last year. 








BRITISH SCIENCE THROUGH FRENCH 
SPECTACLES. 

Ar the beginning of the July number of the Revue de 
AMétallurgie there appear some short articles from the 

en of the distinguished director of that journal, M. 

enry Le Chatelier. Two of these articles give, from 
the point of view of a leading foreign scientist, in close 
touch with his national industries, his impressions on 
two British institutions—one as yet in embryo—the 
proposed Imperial College of Technology, and the 
other an accomplished fact—the National Physical 
Laboratory. In view of the continued opposition to 
certain phases of the work of the Laboratory, and the 
discussion regarding this still going on in some of the 
technical journals, the opinions of a representative 
metallurgist, who has visited the Laboratory re- 
peatedly, and is therefore familiar with much of its 
work, have a special interest at the present time. In 
the article he says :— 

‘* The establishment at London three years ago of the 
National Physical Laboratory must be considered as 
an event of the highest importance for the develop- 
ment of English industry. The success of this attempt 
reflects the greatest credit on its eminent director, Dr. 
Glazebrook, by whose activity and energy the initial 
difficulties have been overcome. No less to be ad- 
mired is the spirit of enterprise and cordiality shown 
by the great technical societies of the country, with- 
out whose support nothing would have been possible. 
The present president of the Iron and Steel Institute, 
Mr. Hadfield, has been one of the warmest supporters 
of the movement, and has continued to defend it against 
the unwarrantable attacks of which it has lately been 
the object. It is with a feeling of some satisfaction 
that one finds one’s own country has not a monopoly 
of prejudice and apprehension concerning new men 
and things. From this point of view the action of 
a portion of the British Press during the past year 
has been particularly comforting. It has freely thrown 
open its columns to protes!s—interested, but far from 
interesting—against the National Physical Laboratory. 
Certain laboratories believing, without any obvious 
reasons, that their interests were suffering, or would 
suffer, entered a combined protest against the National 
a Laboratory. They demanded from the powers 
that te— 

‘1, That all grants from public funds should be 
withdrawn. 

‘*2. That the Laboratory should not be permitted 
to charge fees for any tests made for private persons. 

**3. Above all, that the staff of the establishment 
should be prevented from making any communication 
to the scientific or technical societies on the results of 
research or other work. 

‘* That these attempts have completely broken down 
is a matter for sincere congratulation. The reasons 
which gave rise to the third of the protests regarding 
scientific publications are exactly those which do the 
greatest honour to the new Laboratory. 

‘** Dr. Glazebrook has completely recognised that the 
réle of such an establishment was to attack problems 
of the most varied kind, having an interest for the 
whole of industry, but whose solution is too difficult 
to enable them to be tackled by isolated works. He 
drew around him young collaborators—Messrs. Stanton, 
Carpenter, Harker, Longmuir, &c. (to confine our- 
selves only to those whose work has a bearing on 
epraicey AP of whom had already made themselves 
a name by previous researches in industrial science. 
Thus armed for the fight, he turned attention to the 
principal problems now on the programme of industry: 
the specific heat of superheated steam, melting-points 
of refractory metals, resistance of structures to wind- 
pressures, unification and standardisation of screw- 
threads, constitution of steels, brittleness in i:on and 
steel, resistance of metals to alternating stresses, and 
on each of these subjects the Laboratory has produced 
work of the first order. The memoir of Mr. Stanton, 
on ‘‘ Alternating Stresses,” discussed in this number 
of the Revue, is an example of these. 

** Moreover, it is a very interesting sight at all the 
important meetings of the English technical societies— 
Tron and Steel Institute, Mechanical Engineers, Civil 
Engineers, &c..—tosee Dr. Glazebrook, escorted by one 








or two of his lieutenants, ready to intervene at the 


psychological moment in any discussion, and to con- 
tribute to the debate his definite note. This method 
has, no doubt, had its share in the rapid acquisition of 
influence by the National Physical Laboratory, and it 
is easily understood why its adversaries are so vigor. 
ously mag gen 9 that it should no longer manifest its 
activity in public.” 

Regarding the Royal College of Science, M. Le 
Chatelier says :—‘‘ For a long time it has been the 
custom with the English to liken the technical educa. 
tion of engineers to the apprenticeship of workmen. 
This education used to be acquired exclusively at the 
works or in the drawing-office. A young man was 
sent into the shops or to a consulting engineer, to 
whom often very heavy apprenticeship dues were paid. 
The English have at last recognised in their turn the 
utility of a technical school education as a prepara- 
tion for industrial life, technical schools rales ban 
founded in the larger industrial centres—Sheffield, 
Birmingham, and Manchester. Going further in the 
same direction, it has just been decided to set up in 
London a higher technical college, which will retain 
the old name of the Royal College of Science. 

** The cost of construction is covered by a gift of 
24 million francs from Messrs. Wernher, Beit, and 
Co. The English Government and the City of London 
together provide an annual subvention of a million and 
a half. The old School of Mines will be merged in 
the new institution, which will be located quite close 
to the South Kensington Museum, whose laboratories 
and collections it will be able to utilise. 

‘* But all this organisation is kept in suspense by 
the claims of the university to have a preponderant 
part in its control. The manufacturers think that to 
permit this would be contrary tothe very aim of the 
institution. The place would go on turning out, as 
do far too many other schools, mere ‘ walking ency- 
clopedias,’ knowing their lectures admirably, but in- 
capable of solving a single practical problem.” 








TRADE OF KOREA IN 1905. 

THE trade and industry of Korea at the present 
time have a great interest, not only on account of the 
special circumstances connected with them, but also 
on account of their potentialities. Although little or 
no fighting took place in Korea during the recent 
struggle between Japan and Russia, it was well 
known that the bone of contention was Korea, the 
possession or control of which was not only im- 
portant in itself, but also gave a foothold to Man- 
churia, and indeed to China generally. The result 
of the war has been that Korea is now nnder 
Japsnese control, and it is still too early to say how 
that may affect its destinies. 

The report on the trade of the country for the year 
1905, by the acting British Vice-Consul shows, for 
that year, a considerable increase on that of 1904, 
the record year hitherto. The total net imports and 
exports amounted to 3,967,355/., against 3,444,173/., 
an increase of 523,177/., or 15.2 per cent. ; the average 
net foreign trade, during the five years 1901-5 was 
2,966,8781,, and the increase during 1905 consequently 
amounted to 1,000,477/., or 33.7 percent. The follow- 
ing table shows the distribution of the trade during 
the last two years : — 











Value. 
Year. 
Imports. Ex; orts. Total. 
£ £ £ 
1904... 2,736,383 707,795 3,444,178 
1905 .. 3,262,541 704,814 3,967,355 
Increase or decrease ... + 526,158 - 2,981 | — 523,177 


The above totals, however, give no idea of the real 
state of business, most of the imports being the result 
of 1904 orders, based on the good trade of 1904, and the 
favourable outlook for the year under consideration. 
Actually, the oe 1905 was very unfavourable; during 
the latter and more important half of the year trade 
went from bad to worse, and the end of December found 
the prospects for 1906 as gloomy as those for 1905 had 
been bright. The principal causes for this condition 
were currency difficulties and the bad rice crop ; con- 
tributory reasons, varying from place to place, were 
found in the war, diminution of capital expenditure on 
railways, &c., inadequate openings for Japanese immi- 
grants with small capital, and also the political un- 
rest which tended to intensify the other difficulties. 
The currency problem dominated the whole commer- 
cial situation during the latter part of the year, and 
the Vice-Consul discusses it at considerable length ; but 
we must refer to the report, as this subject is not of 
general interest to our readers. 

As already mentioned, the import figures for 1905 
were by far the largest on record. The favourable 
conditions of 1904 had induced large orders for the 
following year ; but, as already stated, a considerable 
quantity of the imports remained in warehouses at 








the end of the year. The greatest increase was in the 
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import of cotton goods; of these, some 1,167,847/. 
worth entered the country, as against 813,644/. during 
the previous year—an increase of 354,203/., or 43.5 
per cent. Though the total import of woollen goods 
is small, it seems to be steadily increasing, 1905 
showing an increase of 62.6 per cent. over the pre- 
vious year. Metal goods also show a large in- 
crease both in the aggregate amount and in most of 
the items: the total import has risen from 93,275/. to 
142,164. Some of the principal increases have been 
in materials for building purposes, such as galva- 
nised-iron sheets and other ironwork; while steel 
and miscellaneous goods, such as hardware, brass- 
ware, cutlery, &c., also made great forward strides. 
It would seem very probable that the increases will 
be maintained in future, as these are all goods 
necessary for any development of the country. 
The general expansion of imports was also main- 
tained in the articles included under the heading 
of ‘* sundries,” though in several items there was 
a considerable falling off. Candles, coal, cotton wad- 
ding, flour, grass-cloth, machinery, porcelain, sugar 
and tobacco, all show large increases, while railway 
plant and rice are responsible for the greatest de- 
crease. As regards exports, there was a decrease of 
4 per cent., as compared with the previous year ; but 
as they consisted chiefly of agricultural produce and 
cattle, it is not necessary to go into details. It is 
estimated that about 40 per cent. of the imports are 
of British origin, a figure which will give an idea of 
the importance of the Korean market in future, The 
Vice-Consul gives some interesting figures with regard 
to special departments, but for these we must refer to 
the report itself. 

We have from time to time given information with 
regard to the progress of railway construction in 
Korea, and have thus anticipated that contained in 
the report. As might be expected, the Japanese have 
the greater part of the shipping on the Korean coast, 
as is shown in the following table, which gives the 
figures for 1905 :— 


Percentages of 














Number 
-_ Tonnage | of Dues 
P Paid. | 
Tonnage. | Dues. 
British 62,002 1161 3.1 18.2 
Korean .. - 193,712 259 99 4.1 
Austro-Hungarian 4,934 64 0.2 1.0 
Chinese .. +s 2849 245 1.4 3.9 
French 400 
German .. wa 110,454 890 5.5 6.1 
Japanese .. . 1,369,322 3679 63.5 57.6 
Norwegian 109,474 473 5.5 7.4 
Russian .. a 1,143 10 01 01 
United States .. 115,724 103 5.8 16 
Total . . 2,000,624 6381 100.0 | 100.0 


It will be observed that British ships pay quite a 
disproportionate share of the dues. This arises from 
ths fact that the payment of 25 sen (6d.) per registered 
ton is good for the same ship for four months in all 
Korean ports, which of course gives an advantage to 
the regular lines. In the case of British shipping 
there is no regular linc running to Korean ports. 
During the five years 1901 to 1905 inclusive, the 
British tonnage entered at Korean ports was under 
3 per cent. of the whole, and the tonnage dues paid 
over 14 per cent. of the total amount. It can easily be 
understood, therefore, there is little tendency to send 
over individual ships to visit one or two ports unless 
there is adequate profit in sight ; and there seems no 
chance that British shipping will improve, unless the 
Sane should justify the running of a regular 
ine, 








Contracts.—Messrs. Johnson and Phillips have ob- 
tained contracts from the West London District Schools, 
for dynamo switchboards and cables, and for the laying 
of cables and wires for the Rural District Council of 
Neath.—The Kennicott Water-Softener Company, 29, 
Great St. Helen’s, E.C., have received an order from the 
Madras Railway Company. This firm are providing the 
Finchley Urban District Council with a plant of a capa- 
city of 25,000 lb. per hour, and one of 30,000 lb. per hour 
to the Cheltenham Borough Council.—Meesrs. Dick Kerr 
and Co. have obtained an order from the Municipality 
of Sydney, Australia, for the installation of two 2000- 
kilowatt steam-turbine sets. The turbine and the neces- 
sary ones will be manufactured by Messra. 
Willans and binson, Limited, of Rugby.—Messrs. 
McPhail and Simpsons have a large number of contracts 
for superheaters on hand ; among others, one for sixteen 
superheaters for the Bolsom Colliery Company, Limited, 
oae for fourteen superheaters for Messrs. Bolckow, 
Vaughan, and Co., Limited, and one for sixteen super- 
heaters for the Liverpool Corporation. — Messrs. Ed. 
Bennis and Co., Limited, 28, Victoria-street, S.W., have 
recently obtained a large number of orders for stokers and 
c mpressed-air furnaces, elevating and conveying and 
other plant. Among these are orders for twenty chain- 
grate stokers for the Sooke Municipality, ten stokers and 
compressed-air furnaces for the Lancashire United Traiwn- 
ways Company, Limited, ten stokers and compressed-air 
furnaces for the Glamorgan Coal Company, Limited, &c. 








INDUSTRIAL NOTES. 


Tue great labour event of the past week was the 
Trades Union Congress in Liverpool. The proceed- 
ings and resolves are dealt with elsewhere, and need 
not, therefore, be repeated here. But there are some 
incidents and ‘‘ side shows” that = be referred to. 
In the first place the Hall in which the Congress met 
was, perhaps, the grandest in the kingdom, except 
Westminster Hall. The beautifal organ in St. George’s 
Hall was played to the — of the delegates. 
The Lord Mayor of Liverpool and the Mayors of 
Birkenhead and Bootle gave the assembled delegates 
a most hearty welcome, and Mr. W. H. Lever, M.P., 
entertained ee at Sunlight, where his works are 
situated. There were 491 delegates, pauses 
1554 bond fide members of trade unions, including al 
but two of the largest and best organised in the United 
Kingdom. ‘The ‘‘ side shows,” as they have been aptly 
termed, were rather numerous. It has been usual for 
a number of years for outside bodies to take advantage 
of the Congress to advocate some special cause. 
It is usual for the delegates of the leading unions to 
attend and address the members of the various lodges 
in the district, either at a meeting oradinner. It was 
a busy week in Liverpool for all concerned, but the 
time was apparently ample, as the excellent President 
kept the Congress well in hand. The American depu- 
tation’ had a fine reception, and a present of plate, 
supplemented by gold chains, was given the two 
ladies who accompanied them. Other official a 
tions of delegates took place in the course of the week. 

Some of the Grand Orders of friendly societies held 
it to be a grievance that trade unions were not com- 
pelled to undergo a valuation in respect of their sick 
and superannuation funds in the same way as friendly 
societies, and the High Court of Foresters passed a 
resolution in 1905 to the effect that the National Con- 
ference of Friendly Societies should appoint a deputa- 
tion to meet the Parliamentary Committee of the 
Trades Union Congress to confer upon the matter. 
That joint conference took place in No. 9 Committee- 
Room, House of Commons, where the whole matter 
was discussed in an amicable spirit. In the Foresters’ 
Miscellany, just to hand, the main points discussed by 
the Conference, and the views of both sides are given. 
The main point set forth by the Trade Union leaders 
was that such compulsory valuation would mean the 
separation of the sick and superannuation fands from 
the trade funds in trade unions ; this the latter have 
always resisted. The only instance on record of such 
separation led tothe society’s decline from one of the 
foremost unions in the ’sixties to a very subordinate 
position in the trade-union world, so much so that for 
many years it has not been represented at the Con- 
gress. The Parliamentary Committee, after consulta- 
tion, subsequently wrote to the secretary of the 
Foresters to the effect that they could not see their 
way to suggest any such change as was a oe name 

n the latter part of the ‘fifties and throughout the 
’sixties there was a rather bitter controversy about 
an actuarial valuation of the funds of the Amalgamated 
Society of Engineers in respect of the superannuation 
fund, many of the controversialists insistang that the 
law should compel separation and valuation. Some 
desired that it should form a part of the Trade Union 
Act; but no determined attempt to effect this was made 
in Parliament. The reply to all such critics was, and 
is, that the rules of trade unions provide for extra 
contributions in the shape of levies whenever the funds 
require replenishing. This the friendly society could 
not do without great danger to its stability and pro- 
sperity. But the discussion led to one good result. 
Of late years the great trade unions have set aside a 
considerable sum as a guarantee fund for the purposes 
of superannuation. This was a wise decision, and has 
been followed with conspicuous success. The old 
members feel no dread of insolvency. With regard 
to loans, they are never repudiated—are always repaid. 
Trade unions seldom, if ever, go to the expense of a 
legal bond for repayment ; they never exact interest ; 
the loan is made on the honour of the borrowing society 
when the facts as to the need are vouched for by the 
committee. In one case, during the ’sixties, and again 
in 1879, the calls upon a well-known strong union 
were so great that the committee borrowed all they 
could from the members who had saved a little. The 
money was lent willingly. All was repaid, in this 
case with interest at the rates given by the Trustees’ 
and Post Office Savings Banks. That union is now 
strong numerically, and wealthy financially. It speaks 
well for the management of the unions that they inspire 
confidence in their members, and the trust of one society 
in another. Trade unions have their faults, let them 
have credit where credit is due. 





The Amalgamated Engineers’ Journal is decidedly 
Socialistic in tone, as the editorial notes of this month 
show. It defends the candidature of Mr. Smillie at 
Cockermouth, and thinks that the 1500 votes given to 
him will result in the capture of the seat at a later 
date. In its review of the session, it belittles the 
work done from a Labour point of view. The note 





on the Trade Disputes Bill has a flaw; it insists 
that breach of contract should be visited upon the 
individual, not upon the union; but what about 
the collective contracts for which trade unions fight? 
If the contract is collective, the responsibility must 
also be collective, or the law will be set at nought. 
The adhesion of the miners to the Labour Party, as 
it is now called, is a matter for congratulation by 
the Journal, but it forgets that the miners led the 
way to Labour representation in 1874, when two 
miners were elec The Journal heartily supports 
the scheme of technical education for boys and girls of 
poor parents. Two classes for engineering have been 
arranged for—one at Poplar, the other at Paddington, 
and one for silversmiths, at t-street. There is 
an outspoken criticism of the General Federation 
of Trade Unions, as to its methods and action in 
certain cases, to which doubtless there will be a reply 
in the Federation’s quarterly report. The notes on 
Parliament and municipalities are by different hands, 
both of whom are favourable to the extension of 
State and municipal employment. The technical 
articles are continued, and exhibit a feature in the 
educational work of the Journal that could well be 
extended. 





The lronfounders’ report states that there was an 
increase of 74 on donation benefit, and of 225 on dis- 
pute benefit in the month. The first-named increase 
was due to the new rule as to holidays, which were 
general in the month. Asa matter of fact trade was 
about the same in most centres, with incidental 
changes according to locality. The branch returns, 
however, are not so favourable, for in fifteen places, 
with a total of 1472 members, the state of trade is 
described as from ‘‘ very slack and dull” to “ very 
bad ;” three branches, with 557 members, record 
** very bad.” In 113 places, with an aggregate of 
17,548 members, trade was from ‘very good” to 
** slack,” as against 119 places with 18,244 members 
in the month previous. The total on the funds was 
2812—increase over previous month of 342, under all 
the heads except superannuation, in which there was 
a decrease of seven. The total on dispute benefit was 
291—a large number for this union. The society has 
also scheduled thirty shops in various towns as closed 
against the members. As regards the advance in 
wages movement, there was success in Manchester 
and Salford, Bradford, Horwich, Leigh, and Accring- 
ton of 1s. per week as from September 1, with a second 
ls. on the first pay-day in the new year, 1907. At 
Halifax, Wakefield, and Wolverhampton the members 
are on strike for the advance. The cost of all benefits 
in the month was 1053/. 10s. 6d. per week, or over 
ls. 2}d. per member. The total cash in hand was 
91,543/. 11s. 1ld., showing a decrease of 912/. 10s. 9d. 
inthe month. Notice is given to the mambers that at 
one firm in Coventry the men are expected to work 
under the bonus system, which the union disapproves 
of. Members of the union, and moulders generally, 
are cautioned against agents from Canada and Chicago 
engaging ironfounders in Britain, and then taking 
them to places where the men are on strike. It is 
alleged that some of the methods employed are ques- 
tionable in the extreme. But the unions in those 
countries are now more or less in constant communi- 
cation, if not affiliation, so that the real facts of the 
case can be easily made known. 





The Labour Party's quarterly circular recounts 
what was done in view of the registration of voters, 
as that Party recognises the value of registration work. 
From its point of view, as well as from the point of 
view of the registration agents of the two great 
political parties in the State, the list of voters is of 
vast importance in an election, whether local or 
general. The circular gives a brief and terse record of 
work done, and of the party’s financial operations. The 
latter is most important, for one of the reproaches 
hurled against the Independent Labour Party was 
that it did not issue a complete balance-sheet of all 
income from whatever source, and of all expenditure. 
This was the allegation often made, though the reply 
was that the party satisfied all its members and sup- 
porters as regards finance. In this issue nineteen 
candidates’ names and addresses are given who are 
willing to contest any constituency that might select 
them. This list is supplementary to that of the 
already elected members of the House of Commons. 
The particular part played by the Labour M.P.’s of 
the party in the House is briefly indicated; many of 
them had allotted parts as representative of the whole, 
so as to avoid too much and too frequent speaking. 
It is in this respect a devolution of duty, the men 
being selected because of their peculiar fitness for the 
task owing to knowledge and experience. The funds 
are divided into two sections—the general fund and the 
Parliamentary fund, the items of income and expendi- 
ture in both being given. There is power to transfer 
from one to the other in cases where such transfer is 
regarded as justifiable by the nature of the expendi- 
ture. The salaries to twenty-nine members for the 
quarter was 1450/.—that is, 501. each. There was a 
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loan to the general fund of 301. for Parliamentary ex- | b 


penses ; this is accounted for in the general fund 
accounts. This clear record will have great weight 
with the contributing societies, for in no society or 
association of any kind is there a more strict super- 
vision of finance than in trade unions, as their bulky 
annual reports show. The particulars are itemized to 
the extent of wearisomeness in many instances. 


The Ironworkers’ Journal contains a report of the 
half-yearly meeting of the North of England iron 
and steel trades, when touching allusions were made 
to the loss to the Board of the late Sir David Dale, 
who was its referee. It is given to few men to earn 
such a reputation as that enjoyed by the late baronet. 
He was equally trusted by employers and employed. 
It is not saying too much if we say that he was loved 
asa man. He was regarded as virtually the founder of 
the North of England Board in 1869, in conjunction 
with John Kaine, then the general secretary of the 
Ironworkers’ Association. Sir David Dale was the 
first President of the Board, elected on its formation 
in 1869, which position he continued to occupy up to 
1875, after which he was the ted and trusted 
referee. The work of the Board, so far, in this year 
has been quiet, very little in the nature of disputes 
having come before it. The membership of the rd 
is eight firms, owniog eleven works, as in the previous 
report, but the operatives’ section has increased by 121 
members, the representation on the Board is, however, 
the same. There was one advance in wages in the 
half-year of 3d. per ton on puddling, and 24 per cent. 
in millmen’s wages ; and steelmen in certain works 24 
ue cent. At the last ascertainment the rates of wages 

id not change. The rates up to October 6 are, pucldlers 
9s. per ton, and millmen in proportion, as decided by 
the Midland Wages Board on the basis of computa- 
tion regulating the North of England Board. At the 
meeting of the Standing Committee of the latter 
recently held there was a claim by the Consett workers 
for a whole week’s holiday in the summer season ; the 
firm expressed its desire to meet the men’s wishes as 
far as possible by a re-arrangement of the recognised 
holidays in each year. The claim of the Stockton 
malleable ironworkers, rollers’ section, for a bonus was 
agreed to at No. 3 Mill, the rate of bonus bein 
arranged by the Standing Committee. The Jou 
keeps its members well advised as regards the state 
of the iron and steel trades in Europe 
whenever it can get the facts and figures to lay before 
its readers. 








The South Wales Miners’ Federation seem to have 
won all the line in its contest with the non- 
unionists, ‘and one large colliery owner in the district, 
who is also a member of Parliament, appears to agree 
with the policy of forcing non-union men into the 
Federation, or out of the districts affected. There is 
doubtless some excuse for the attitude of the unionists, 
the wives and sisters of whom seem to have taken a 
fair share of coercive work deemed to be requisite to 
force the men to join the union. But, as a matter of 
fact, the action taken cannot be justified from a legal 
point of view. The manner and methods of the action 
taken were beyond the provisions of the Trade Union 
Acts, and the Employers and Workmen, and Con- 
spiracy and Protection of Property Acts. But the 
men are strictly within their legal rights in refusing to 
work with non-union men, just as employers are in 
refusing to employ union men. But this does not help 
us one Bit, So long as the men do not break contracts, 
or compel others to do so, and do not intimidate within 
the meaning of the provisions of the law, they have 
not forfeited or impugned their legal rights. But 
there is another and most important factor in the dis- 

ute in question. The men demand that all shall 
long to the union or Federation, and that the bar- 
gaining shall be collective as between the coalowners 
and the Federation. But if the bargain or contract, 
written or implied, is collective in character, the 
responsibility must be collective also in degree and 
proportion. How will this affect the demands of trade 
unionists in the Trades Disputes Bill? To be able to 
enter into a collective contract, and yet be able to 
avoid the alties for breach thereof, is an untenable 
ition, The law must be just and equal for all alike. 

n the iron and steel trades employers favour labour 
organisation. The North of England Conciliation and 
Arbitration Board, and the Midland Wages Board, 
could not properly perform its functions except by the 
aid of the Association of Iron end Steel Workers, with 
whom the negotiations are conducted, and the wages 
arrangements are made. Patience, prudence, modera- 
tion, and concession will in the near future find out 
a way to deal with these matters, or we shall drift 
back again into strikes and lock-outs, now condemned. 


The fourteenth annual re of the National Free 
Labour Association, recently issued, contains some 


interesting matter. The object of this Association is, 
of course, to supply labour that has no connection 
with trades unions ; and to combat as far as possible 


and America | bee 


y trade-union workers, who at present number 
about 1,889,590 out of a total industrial population 
of about 14,000,000. In fourteen years the National 
Free Labour Association has enrolled more than 
600,000 workers, and claims to have defeated 546 
senseless strikes. The Association has, no doubt, a 
very wholesome influence in many cases in soar 
trades unions from a too pec ag panes 4 whic 
might result in wasteful strikes. watchword 
of the Association is ‘freedom of employment.” 
Employers must be free to employ; and workmen free 
to be employed, without any dictatorial and coercive 
interference from individual or organised bodies, which 
interference has so often characterised trade-union 
treatment of labour disputes. The report contains 
details of some important strikes which the Associa- 
tion has combatted. 





There are indications in the iron and steel trades 
that there will be a busy autumn. In the Midlands 
the Birmingham market was well attended, and there 
was considerable animation. Consumers were more 
anxious to buy than producers to sell ; the pig-iron 
makers were said to be firm in their demands. ost of 
the pig producers are said to have booked their total 
output to the end of the quarter and beyond. Makers 
of finished iron complain that customers hesitate to 
give an equivalent advance to cover the extra cost of 
raw material. Best bars are in good demand, and large 
supplies are being taken by engineers, bridge and 

irder erectors, and by makers of railway rolling stock. 
mmon bars are also in larger demand. The sheet 
and galvanising branches of trade are steady. 





On the Manchester Iron ’Change the attendance was 
not large, and business was comparatively quiet. If the 
users hold back their orders, producers are not anxious 
sellers, even though inquiries were less plentiful than 
a week or so ago. Finished iron is in demand for 
engineering and structural work, both bars and plates. 
showing an upward tendency in prices. The outlook 
is far from discouraging at present. 





The Halifax tramway men’s dispute has been caus- 
ing a good deal of inconvenience to the town and dis- 
trict. The corporation’s committee have determinedly 
refused the men’s demands, and the public does not, 
as a rule, support the men. Generally the strike has 
m conduc peacefully, but some more or less 
riotous scenes have been witnessed in cases where 
imported men have been engaged. Angry passions 
are provoked when outsiders supplant the men on 
strike, but this is one of the chances of industrial 
warfare, and trade unions have to run the risk. 





The strike of Jewish bakers in the east end of 
London led to many riotous scenes and disturbances. 
Collisions with the police took place, and some of the 
latter were injured. In all such cases the crowd get 
the worst of it in the long run. One man died in 
the London Hospital, but it was said that the injury 
was caused by a fall three days previous to the 
disturbance. The conditions under which a large 
proportion of Jewish bakers work are said to be, 
in some cases, scandalous. This is bad for consumer 
and baker. 

Increases in pay have been given at Chatham and 
Sheerness dockyards by the Admiralty, varying from 
6d. to 2s. per week, according to pra id on the basis 
submitted by the superintendents of His Majesty’s 
dockyards. Of course, there will be complaints by 
those not getting the advance; but Rome was not 
built in a day. The concessions given show that the 
promise made has not been forgotten. 





The Manchester and Salford district of the Amal- 
gamated Society of Engineers’ branches have, it is 
reported, posted notices for an advance in wages of 
2s. per week. This matter will, in due time, be con- 
sidered at a joint conference of the representatives of 
employers and employed. But it appears that the 
District Committee and the Central Executive have 
been at | rheads, with the result that the District 
Committee is suspended. In the joint conference the 
council will be the negotiating y with the em- 
ployers. 





The cotton and wool-dyeing industries of Lancashire 
and Yorkshire are in a state of unrest. The opera- 
tives have requested an advance of 10 per cent. in 
wages, and the reduction of working hours to 54 per 
week. They have decided to hand in their notices if 
the concessions asked for are refused. All associa- 
tions representing the sections appear to-be at one in 
this matter. 

The Corporation of Bolton, in Lancashire, have 
made substantial concessions to the tramway men in 
their employ, without any sto of work. Some 
sections were not included in the advance, but it is 


CATALOGUES. 


Tue Shorn and Hoddle Acetylene Company, Limited, 
151, Victoria-street, Westminster, S.W., ve sent us 
their catalogue describing their process of oxy-acetylen 
autogenous weldi As is now well known, the oxy- 
acetylene blow-pipe supplies the most powerful meai: 

et discovered of dealing with a great variety of meta’. 
urgical operations, in a simple and economical manne: 


: Messrs. Shorn and Hoddle have Pears we their 
‘Incanto ” generating apparatus to suit the new proces: 
Some examples of blow-pipe welding are given in th. 
catalogue. 


Messrs. John Spencer, Limited, of Wednesbury, Staf- 
fordshire, publish a leaflet on the goods of which they 
make a Fagen These include ee and ‘ tele 
phone poles, trolley-wire poles, sewer-ventilating shafts, 
water-pipes, tubes and standard bends, angles, T-pieces 
for gas piping, &c. Prices are given with reference to 
most of the articles, and also for steel and iron lap- 
welded boiler tubes. 

No. 1 of a pamphlet entitled the “‘ Electrical Bulletin ” 
has been sent to us. The pamphlet is issued for the 
electric supply companies of London, and contains short 
notices relating to recent work, and new articles on the 
market. As might be expected, its tone is not impar- 
tial when dealing with rival illuminants. 

Messrs. James Archdale and Co., Limited, Birming 
ham, have published a small cloth-bound catalogue dealing 
with their makes of machine-tools. These include high- 
speed lathes and drilling-machines, and a large variety of 
other machines for engineering workshops, among which 
may be mentioned grinding-machines, planing and slot- 
ting-machines, &c. 

A recently-issued catalogue deals with the various 
types of machines for planing, moulding, and sand- 

apering, made by Messrs. Thos. Robinson and Son, 

imited, Rochdale. In its pages are described a 
variety of machines for joinery and cabinet-work, from 
a flooring and match-boarding to hand-feed planing 
and surfacing-machines. The catalogue is wel illus- 
trated, and a few iculars are given with reference to 
each machine, in addition to those of the work performed. 
_A pamphlet has been issued by the Glacier Anti-Fric- 
tion Metal Company, Limited, of 91, Queen Victoria- 
street, E.C. In this pamphlet the merits of this brand 
of anti-friction metal are compared with the ordinary 
Babbitt metal, and a series of tables are given of the 
results of various tests made by different authorities. 
The firm are exhibiting at the forthcoming exhibition 
at Olympia. 

Four-pole continuous-curreut machines form the subject 
of a well-printed catalogue issued by the Lancashire 
Dynamo and Motor Company, Limited. After describing 
the general herp &c., of their makes, full lists are given 
of all standard shunt and compound-wound motors and 
dynamos, the list being fully priced throughout. 

_ Messrs. Hartley and Sugden, Limited, of Halifax, have 
issued a new catalogue of their boilers and heating appa- 
ratus. The catalogue describes the sectional cast-iron 
boilers, of which they make a os and other forms 
of boilers for heating purposes, for use with solid fuel and 
gas. Information is also given regarding both vertical 
and Cornish steam boilers, radiators, steam appliances, 
&c.. and a number of tables concerning various systems of 
heating buildings are given in this pamphlet. 
. Messrs. John Pickles and Son, Hebden Bridge, have 
issued a most ave catalogue on plant and 
machinery employed in saw-mills and modern joinery 
work. Illustrations and particulars are given of all types 
of machines, including frame-saws, circular saws, plan- 
ing, sand-pa % ——s and mortising machines, 
and also such additional machinery as box-nailing ma- 
chines, cutter-grinders, cranes, &c. Portable and other 
engines and boilers suited for installation in connection 
with wood-working plants are also dealt with. 
_‘* Atlantic Type Passenger Locomotives” is the title 
ven to an illustrated pamphlet issued by the American 
pide a mnie 26, Victoria-street, S.W. This pam- 
phlet gives illustrations and the leading dimensions of 
** Atlantic” type engines built by the company in recent 
years. The advantages of this type are set forth in these 
and tables are given arranged in order of total 
weights of the more noted engines. It is noticeable that 
every example shown, with one exception, and that an 
engine built six years ago for the Egyptian State Rail- 
ways, has the present popular form of wide fire-box. It 
also appears that in the majority of cases outside bear- 
ings are preferred for the trailing-wheels, a design, be it 
noted, first introduced on the Great Northern Atlantic 
—— in this country. 

e have received from Messrs. Gillett and Johnson, 

Croydon, a copy of their new catalogue of turret and 
other clocks. This firm claims to have erected the largest 
clock in the New World—viz., that for the Toronto Town 
Hall, which has dials 20 ft. in diameter, with an hour- 
bell weighing 54 tons. In order to facilitate'the main- 
tenance of a very high standard of workmanship, the firm 
state that they have entirely abolished piece-work. 
The Maschinenfabrik Oerlikon, Switzerland, have _re- 
cently issued a series of interesting pamphlets and lists 
giving illustrated descriptions of their various installa- 
tions of steam-turbine-driven plant at central stations for 
the ge tion of electric power. They deal also with 
the single-phase 15,000-volt electric locomotives, con- 
ggg turbo-generatore, and other specialities 
of the firm. 








_ Tue Junion Institution or Enorneers.—The elec- 
tion is announced of Mr. William B. Bryan, chief engi- 
neer to the Mi litan Water Board, as President of 
the Junior Institution of Engineers for the ensuing ses- 








the misapplied power of organised labour, represented 





said that their case is only postponed. 


sion, in succession to Mr. Dugald Clerk. 








Coal-Shipping A 





Sept. 14, 1906.] 


ENGINEERING, 


363 





COAL SHIPPING AT NEWPORT (MON.). 


ppliances and Hydraulic Power Plant at 
(Newport and South Wales) Docks and 


the Alexandra uF 
Railway, Newport (Mon. ). 


By Joun Macavtay. 


In the description of the coaling appliances employed 
at Newport, the author thinks it may be of interest to 


Fug. 1. 








Prior to 1904 the docks 
hydraulic power-stations for 
pliances, cranes, and 

such an arrangemen : 
scheme of power-concentration, resulting in the erection | with barrels of cast steel lin 


} . 4 - 

inery. Corliss valves and metallic packing throughout. There 

t led the author to consider a | are six single-acting Cer ee geen set of engines, 
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whee arene ont crak boinem eonameen, ia geen tg oe 3 ont 2, below). me  Siecastens 
and it is this machinery he proposes escri t' of the cylinders of each engine are :—High-pressure, 
to give the results of the careful tests which have been 2 


ipped with four small | minute, delivering 850 ions of water at a pressure 
ing the coal-shipping e 


24 in.; intermediate, 36 in.; and low-pressure, 56 in. ; 
with a 36-in. stroke, and’ a piston speed of 240 ft. per 


of 750 lb. per square inch. The engines are fitted with 


gun-metal, to prevent 
any corrosive action from the water. These pumps, which 
| were designed by the company’s mechanical engineer, are 
| fixed in pairs directly behind each’ cylinder, and are con- 
| nected to the piston-head by means of two rods working 
through stuffing-boxes in the back covers of the cylinders. 
|The pump-rams, which are 6 in. in diameter, ate con- 
nected to the rods by means of a crosshead and slipper 
working on a slide tie-bar, fixed longitudinally between 
| the pump-barrels. In action, water is delivered by one 
pump whilst the other is drawing its supply. This 
arrangement of pumps in relation to the engines admits of 
repairs being quickly executed to them, without inter- 


Fig. 2. PLAN OF ECONOMISER . SHOWING POSITION OF ENGINE 
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Fig .6. NoS.3 ANO 5 OL0-TYPE HOISTS RECONSTRUCTED, 
3 NORTH DOCK 




































































A. Anti breakage ¢ rane 
Bo. 




















C .Cradle 

D Cudes. 

E Turntable 

F . Full Road LowLevel 


CG Em o Hi 
ima |? 

















if 
J . Jiqaer or Haaling Engine 
K Jett sini 


JS 
L Lifting Cynder: 
M Tipp 
N . Shoot 
0. Screening Doors 


Fig.7. MOVEABLE HOIST, NORTH DOCK. 
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place before the members of the Institution particulars | of a central station, replacing the four separate plants, 
of, and the tests which have been made on, the plant | consisting in all of eight 
f r Lancashire and Cornis! 
The machinery, which has been in use at these docks | Wilcox water-tube boiler. 
for the last sixty years, and which is practically universal 


operating such appliances. 


* Paper read before the Institution of Mechanical 


Engineers at Cardiff, 






























types, and one Babcock an 


resent plant, which was constructed by Messrs. 
usgrave and Sons, of Bolton, consists of three sets 
e-expansion, surface-condensing pump- 


of horizontal, tripl D 
i capable of develoving 560 indicated 


|ing engines, eac 






































z 





fering with the working parts of the engines. Separate 


irs of engines, ten boilers of the | disconnection of pumps 1s also practicable in case of 
d | emergency. The condenser consists of 601 tubes, arran: 


in two ups, and bas a cooling surface of 825 square 
feet. e circulating pump is 114 in. in diameter, and is 
worked from the crank-pin of the high-pressure cylinder ; 
the air-pump is 14 in. in diameter, and is worked from the 
low-vressure side. Steam is supplied at a pressure of 








364 





ENGINEERING. 


[Sepr. 14, 1906. 





180 Ib. per square inch, and is 
three Lancashire boilers, arran 
of 200 Ib. 

The boilers are 28 {t. long by 7 ft. in diameter, each 
enter | two furnaces 2 ft. 9 in, in diameter; they are also 
provided with superheaters. The feed to the boilers is 
— through a Weir vertical steam-pump ; and, to 
safeguard against accidents, a second pump, worked 
hydraulically, has been erected. The boilers are con- 
nected to an economiser, constructed by the Claycross 
Company, of Chesterfield, of four batteries of 64 tubes 
each-—or a total of 256—and the feed-water in practice is 
heated from 40 deg. to 300 deg. Fahr. 

Since the erection of this economiser, it has been found 
advisable to alter the position of the engine for movin 
the scrapers. Its original position, as shown at A, Fig. 
page necessitated a leather belt being used, running 
the whole length of the economiser, passing round 
a pulley, which in turn was geared to the scrapers. This 

t was found to perish very quickly, owing to the heat, 
and required renewing every three months, The engine has 
now been removed to the position shown at B, and con- 
nected by votaeing epse-quering directly to the scrapers. 
It was found that by this means a considerable economy 
was effected in the amount of steam required by the 
“ee to operate the scrapers at the same rate. 

he supply of water for ageeens paves is obtained 
from the dock by means of a quadruple double-actin 
hydraulic pomp, designed by the company’s mechani 
engineer, the water being delivered into overhead tanks 
placed in a building immediately adjacent to the engine- 
room. 


nerated in a range of 
to blow off at a pressure 
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ry 






bod, Soerenewoes 
y bility in worki 
of dock 


introduction of mod 
appliances in connection 
erewith. 

The economy in main- 
tenance, &c., of the cen- 
tralisation in one instal- 
lation of four separate 
plants is so obvious as to 
need no comment. In 
economical power - pro- 
duction in the case of 
docks, it has to be borne 
in mind that the more 
immediate demands vary 
within wide limits, ac- 
cording to the number of 
cranes and hoists work- 
ing at the same time, and 
the operation of lock- 
gates, capstans, &c., at 
tide time. — ~~ Bo 
engines is kept fully 
working, and the second 
is regulated to suit the 
variation of the load, 
whilst the third set is 
| kept entirely in reserve. 
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30-TON FIXED HYDRAULIC 


COAL HOISTS, 


ALEXANDRA DOCK, 
SOUTH EXTENSION. 


(Under Construction) 
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which will soon be made when the company have carried 
out the large dock extensions now in 
ned by cent 





ess, and to em- 

isation of plant, 

ng to meet the special character 

lemands, well-designed engines, and by the 
ern 





On the tests two boilers were in use, as one was no 
sufficient to drive one engine at full power; the thir 
boiler was used for supplying steam to the feed-pump, eco- 
nomiser-engine, and the pumps for filling the suction-tank: 
supplying the hydraulic pumps. As this was the case 
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1 one is arranged in the last On many occasions, so far, it has been found that th d | the tests had i . e 
10 ft. of lift to stop the engines automatically, whilst unit se not toon required. 1 des es lb ~ Poteet ie See. 2 


There is thus not only an | feed-water was measured in two graduated tanks, each 


accumulators. The design of this ample reserve in the event of accident, but also a reserve | holding about 1900 lb. The coal was weighed on a plat- 


generating plant is the result of a carefully thought-out | continually held, as a matter of econ to t the | f ighing-machi i i . 
scheme to meet, not only existing demands, but those | varying demands of ordinary working. Oe ——— 


dard weights, 
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Two boiler trials were made—one on October 4, 1904, The boiler tests were not as satisfactory as the engine | for the heat taken up in superheating the steam, the boiler 
which was of four hours’ duration, and one on October 5, | tests, and were not as accurate. The evaporation of efficiency with the coal used worked out at 70.5 per cent. 
which was of seven hours’ duration, with a short stop | water per pound of coal came out considerably below that | The boiler results were taken to include the economiser. 
while changing over the engines. Neither of these trials guaran . This might have been expected, as the The pressure mains, the whole of which were made at 
gave results of such accuracy as the engine tests, but the evaporation of 10 lb. of water ind of coal under the the company’s own workshops, consist of 8-in., 6-in., 
figures given are considered reliable to within 5 per cent. | specified conditions—namely, -water at 60 deg. Fahr. 5-in., 4-in., and 3-in. cast-iron pipes laid in the ground. 

and steam ure at 185 lb. The8-in. are used solely as feeder mains to supply water 

30-TON FIXED HYDRAULIC COAL HOISTS, ALEXANDRA DOCK, (which would oe anevapo- to the other sizesto which the different machinery 

SOUTH EXTENSION. DETAILS OF OPERATING LEVERS. ration from and at 212 deg. is connected. Accumulators are ‘placed at different 

Fabr. of 12.1 Ib.) is higher points. The joints used are the usual Armstrong 
than could be expected with | pattern, with gutta-percha rings with oval flanges and 
the type of boiler in use, and | two bolts, with the exception of the 8.in., which has 
would represent the high effi- ' triangular flanges with three bolts. The steam - mains 
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aid the results are very favourable. The coal used on Tasie I.—Engine Tests. Tasie II.—Boiler Tests. 
the tests was large Welsh coal, and gave in a calorimeter . ~ — No. 1 Test. No. 2 Test. 

















a very high value—15,805 B.Th.U. per pound. This is oe Date of test ee ene , 
about 5.4 per cent. higher than the figure usually taken | =™8im¢NO -- ) ss . | > . Duration of tests. =}. S|. ahr. 8min. 7 hr. 12min. 
for best Welsh coal. | Date of test .. ev v ..| Oct. 5, | Oct. 4, | Oct. 5, 1904 | Feed-water perhour .. 7261 6288 
Engines Nos. 1 and 2 were tested for four hours at full | 1904 | 1904 Coal perhour . vs ve 1 te 823 747 
load. Engine No. 3 was tested for a shorter period, as | | she. |ane { [Three rune, | Temperature of feed-water to econo- 
owing to want of water, due to the abnormally low level | Durationoftest .. .. 50 min. 6 min.) | telling miser_ .. - + deg. F. 64.6 asad 
- \| hr. 54m. | Temperature of feed-water to boiler 
of the water in the dock, the condenser got hot, so reduc- | |. 4: ..+ed horse-power mean| 521.7 | 544.6 546.9 leg. F. 266.9 246.9 
ing the vacuum. It was also necessary to stop the engine | Revolutions per minute 39.6 | 412 40.6 | Mean steam-pressure Ib. per sq. in. 185.1 184.8 
for a short time, owing to loss of water in the suction-| Total consumption of steam per Corresponding pressure (from tables) 
tanks. The engine was actually running for three hours.| hour .. .. .. —..  Ib.| 6916 | 6235 5997 deg. F. 381.5 381.4 
In the engine tests, indicator-cards were taken every | Steam consumption per indicated Temperature of steam leaving super- 
twenty minutes throughout the trials; the engine-counter| _horse-power-hour.._.._Ib.| 11.84 | 1145 | 10.96 mE r pound pe Ae ae: ~— 
was read ; and the revolutions were also coupted as each | Water. waned wae Se per| so 6«C| ss rch taediy 8 81 R42 
set of cards was taken. The disch from the air-pump | qotal water from all drains per| | Water evagecntes per pound of coal 
was measured in two calibrated tanks, andthedischarge| hour .. .. .... ».| 184 | 109 from and at2i2deg.F. .. Ib. 10.72 10.23 
from the jackets and receiver-drains was separately caught | Steam pressure at boilers (mean) Calorific value of coal : B.Th.U. p. Ib. 15,920 15,690 
and weighed. Observations were taken of the steam, | Ib. per sq. in.| 184.8 | 185.1 181.8 Foctor of evaporation ee: — Lae 
vacuum, superheat, &., and the results are given in Steam pressure at engines (mean) | Boiler efficiency .. -. percent. 65.1 63.0 
= I. and IT. (annexed). , poe nae > prey Bi Se | 7s - * Explanation of “ Factor of Evaporation.”—The total heat of 
o determine the discharge from the hydraulic pumps, | Superheat at boilers mean) deg. F.| 1249 | 141.7 124.9 steam at the actual temperature, as shown by the range, was, in 


| the case of No. 1 boiler trial in question, 1197.7 Briti hermal 


short runs were made on each engine on October 4, and | Actual coal per indicated mt units, measured from 32 deg. Fahr. The actual temperature of 


observations were made on the fall of water in the suction-| _power-hour 1.43 | 1.51 1.37 

: . | *° oe ee . my Pes - | . , 5 the diff. be- 
tanks, the pump supplying the e being stopped. The Discharge from pumps, gals. p.min.| 867.4 | 907.6 887.5 — ap agree eae — . ference be- 
master accumulator was kept floating during these tests | Discharge from pumps pe ae | of heat units per pound of steam evaporated on the test as 1175.1. 
(as in all the others), so that the hydraulic pressure was| ‘© 49 revolutions per minute) | To evaporate 1 Ib. more under standard conditions—that is, trom 


; : . ° gals. pei .| 878 4 885.5 881.7 
maintaincd at 760 lb. per square inch. will be observed per ae.) © and at 212 deg. Fahr.—requires 9€6 British thermal units. The 
‘ per sq It wi °o Apparent ¢fficiency of pumps Pe. 99.65 100.35 100.28 ratio between the two figures is 1 216. 


that the pump efficiency works out very high: for en- 

gines 2 and 3, fost over 100 per cent. ; but this fs obviously | —— > Pages bane mys “vy as given in ane Fes ae o, — 
due to errors of observation or measurement of the suc- | ciency of boiler and economiser of 74 per cent. with coal — dh ody he ny woalaeee of 200 ib. (198.8 Ib. oer 
tion tanks, and also in observing the s of the engines. | as used on test. The evaporation obtained worked out | square inch above the atmosphere. The pressure of 198.8 dF is 
The accuracy of the engine tests would be within about | at 10.47 Ib. of water per pound of coal from and at | theaverage pressure by gauge plus the atmospheric preseure— 
14 t2 2 per cent. E 4 | 212 deg. Fahr., or an efficiency of 64 per cent, Allowing | namely, 14.7 Ib. per equare inch. 
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consist of 12-in. main pipes with 7-in. branches to each | placed at the quay-level, and are operated by a chain from | load a vessel it is usual to tip the first few trucks ini, 
i The mains are weldless steel pipes with screwed | the cabin placed above the highest tipping-level. The tip- | the anti-bi e box B, which is lowered into the hold 
welded flan The stop-valves are of the slide-valve | ping-cylinder M has a ram 9} in. in diameter, with as and emptied, this coal forming a coned cushion for the 

ttern throughout, with hand-wheels, the 12-in. being | of 9 ft. 2 in., and is hung from the cradle C, the pressure | remaining part of the cargo to fall on. 
[aid horizontally. passing thereto through the main ram controlled by valves| Nos. 3 and 5 Hoists, Fig, 6 (page 363).—These hoists 
also fixed to the underside of the cradle. These valves | have recently been reconstructed and heightened, being 
CoaL-SHIPPING APPLIANCES. are operated by an endless chain from the same cabin. | originally of the same design and ey as A and |; 
The anti- crane A, the bearings of which form | above described. The working is similar in every respe + 


Proceeding to a description of the coal-shipping appli- 
ances, the author proposes to deal with :— 

(a) The older type of hoist in use at the North Alex- 
andra Docks, which has done, and is still doing, ex- 
cellent work. 

(6) The more modern tips, with 
at the South Docks, constructed 
Whitworth, and Co. . 

(c) The new fixed hoists (which are under construction 


ter lifting capacity, 
y Messrs. Armstrong, 


part of the structure, is also operated from this point, 
the valves consisting of lift, exhaust, and a three- 

slide-valve for sluing. The lifting cylinder is situated just 
above the quay-level ; the sluing cylinders are placed level 
with the bottom of the crane, and consist of two cylinders 
and rams with a chain passing round a drum at the foot 
of the crane-pillar. The jigger J is fixed to a pillar and 








controlled by a slide-valve at the foot, being operated by 


Fig.%. MOVEABLE HOISTS F 















































































































































to those hoists, with the exception of the operation . 
the lifting cylinders. The arrangement of these is suc}; 
that the first lift (toa height of 23 ft.) is performed b; 
four cylinders K K and L L, 94 in. and 7 in. in diamete> 
jon ete working together, the cylinders K, K beine 
controlled by valves, and L L, the area of which is not 
uite sufficient to lift the permanent movin ts of 
the hoist, such as the cradle, &c., are lhe irect to 
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by the East Ferry-Road Engineering Works, London, 
for the South Dock barrnnell om than which, it is perhaps 
safe to say, none is in use or being made that will give 
greater despatch to the largest vessels afloat. 

(d) The new movable hoists being built by Messrs. 
Fielding and Platt, of Gloucester, which are worthy 
examples of up-to-date engineering design. 

y, ‘own dock hoists. : 

(f) The coaling crane designed by the company’s me- 
chanical engineer, and constructed at the company’s 
a 
(g) Old river jetties. 
te New river jetties. 

a) ‘‘A” and “ B” Hoists, North Dock (Figs. 4 and 5, 
page 363).—-These hoists are on timber jetties pro- 
jecting into thedock. The diameter of lift-ram is 124 in. 
The cylinder L is secured to the piles forming the stage 
and is surrounded bvacasing. The controlling-valves are 


the man who attends to the wagon between the weighing 
machine and the cradle. 

The method of working, which applies generally to the 
hoists described, with the exception of No. 7, and the 
coaling-crane, is as follows:—The full wagon after being 
— is pulled on the turntable E by the jigger, and 
is there turned, if required, so that the end door faces the 
hoist. It is then run on to the cradle, lifted to the re- 

uired height, and oy to a sufficient angle to allow 
the coal to run out. is angle varies with the different 
grades of coal, and depends also to some extent on the 
Saae of Ay em, ° e cradle is then ee to the 

igh lev » where empt is run off by gravity 
to the sidings. The cradle on Senanite to the ground 
ready to receive the next wagon, which already 
been weighed, turned, and is waiting to be run on. The 
full or feeding s are also arranged so that the wagons 





(2szz2m) 


the pressure mains, thus, while the cylinders K, K are 
exhausting into the atmosphere, L L are returning the 
water supplied to them back into the mains at its 
original stews! On reaching the end of the stroke, 
the middle cylinder, containing a ram 124 in in diameter, 
which has been lifted simultaneously with them, comes 
into action and lifts the cradle the remaining 23 ft., 
making 46 ft. in all. 4 

No. 7 Movable Hoist (Fig. 7).—The lifting cylinders L 
are six in number, arranged three on each side of the 
hoist structure, the outer pair lifting the cradle C, to- 

ther with the middle cylinder, to a height of 14 ft. 9 in. 

@ outer cylinders having then reached the end of their 
stroke, the middle cylinder lifts the cradle another 14 ft., 
making 28 ft. 9 in. in all. In addition to these two 
multiple-reefed auxiliary cylinders K have lately been 
fixed, one on each side, connected directly to the mains, 








run towards the hoist by gravity. In commencing to 





and not controlled by valves, In this hoist the tipping 
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cylinder M is fixed on the top of the structure and works 


horizontally, the motion being transmitted to the cradle | 


by a chain passing round a sheave on a ram, and unwind- 
ing from a drum, which in turn winds the tipping-ro; 
around two other drums keyed on the same shaft, the fixed 
end of the ropes being carried to the bottom of the hoist. 
The feeding and emptying are done in the same way as 
at the other tips, by means of low and high-level roads, 
the full and empty oe being carried from the feedi 
point to the hoist, and from the hoist to the empty 
By oo ith the high 
It is pro at this hois ispense wi e high- 
level vend, and to work with both full and empty roads 
from the quay-level by means of a double traverser. 
This consists, as shown (Fig. 8), of a framework A sup- 
ported on nine wheels and carrying the two cradles or 
tippers B and C, which are arranged to tip in opposite 








the former being controlled by valves. The tipping 
cylinder M is fixed on the side of the hoist, and is con- 
nected to the cradle C by two endless ropes, one running 
to each side, the working arrangements being precisely 
the same as the other hoists. 

(c) New Hoists, South Dock Extension (Figs. 10 to 14, 
pages 364 and 365).— These hoists, when completed, will be 
erected on concrete piers connected to the top of the sloping 
bank by girder bridges. They will have a lift of 60 ft. above 
coping of pier, and are designed to accommodate wagons 
of a gross weight of 23 tons,* but provision has been made 
in the hydraulic cylinders to enable wagons up to 30 tons 
gross to dealt with, if required, at any future time. 
The cradle, working in slides, is lifted by two wire ropes 
from inverted cylinders arranged on the side of the hoist 
structure, having rams 184 in. and 8 in. in diameter, with 
a stroke of 30 ft., the former being controlled by the 











from the sidings, having a falling gradient to the _ 
the empty wagons leaving the cradle at the high-lev 
road, which has a falling ient from the hoist. 

(a) Movable Hoists for West Side, North Dock (Figs. 15 
and 16, 366).—These hoists are designed to 
accommodate wagons of a gross weight of 23 tons, and 
similar provision is being made in the hydraulic cylinders 
to enable wagons up to 30 tons gross to be dealt with, as 
in the case of the new fixed hoists. 

The total lift is 50 ft. from rail-level. The hoisting and 
balancing cylinders are Fy on the right-hand side, 
looking from the dock. The hoisting-ram is 18 in. in dia- 
meter and 25 ft. stroke. The balancing-ram is 9 in. in 
diameter and 25 ft. stroke, the water in the balancing 
yee being forced back into the hydraulic main by 
the weight of the descending parts. Both rams are con- 


nected to the same , carrying two hoisting-rope 
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directions on the pivots P and P!, 
tions is as follows :— 

The full wagon is run on to the tipper C from the full 
road F, and is carried along towards the hoist, the 
traverser stopping when the tipper B is opposite the 
hoist-cradle D to receive the vious wagon now empty, 
and afterwards proceeding till the full wagon is in posi- 
tion. The tipper C being raised, this runs off on 
to the cradle D. When the traverser is clear of the full 
wagon, it returns to its original position, carrying with it 
the empty wagon at B, which is run off on to the road E, 
while at the same time the next full wagon is run into 
portion on the tipper C. The traverser is moved to and 
ro by the ropes G, which ~ over two multiple-reefed 
hydraulic cylinders lying orizontally, and working in 
opposite directions. e motion is controlled by levers 
placed on the traverser platform, and actuating the valves 
which are situated near the cylinders. 

(b) Nos. 1 and 2 Hoists, South Dock (Fig. 9, page 364), 
are built out on jetties, the working parts being kept 
above the quay-level. The cylinders L are arra 
two on each side, two being 9 in. and two 54 in. in 
diameter. The latter are connected direct to the mains, 


The cycle of opera- 








working valves, and the latter connected direct to the 
mains, to balance the weight of cradle and economise 
power-water. The tipping-cylinder is fixed immediately 
above the lift cylinders, and has a lift-ram 14 in. in 
diameter, with a stroke of 94 ft , reefed to give a lifting 
range of 19 ft. to the tipping platform. The point of the 
shoot is controlled by an hydraulic motor fixed at the top 
of the structure, and connected to the ~~ of the shoot by 
ropes. The heel is raised or lowered by connections from 
the cradle. The hoists are provided with two cranes, one 
on each side, of 5 tons and 3 tons lifting capacity re- 
spectively, the former for anti-breakage purposes, and the 
latter for dealing with the screenings, the rams being 
11} in. and 9 in. in diametor, with a stroke of 16 ft. 3 in. 
The sluing gear is of the usual two-cylinder type, having 
rams 7} in. for the 5-ton crane, and 6} in. for the 3-ton 
respectively, with a stroke of 2 ft. 5in. The method of 
working at these hoists is similar to those — men- 
tioned, full wagons being supplied at the low-level roads 


* The tare of a 15-ton coal wagon, which these hoists 
will chiefly have to deal with, is about 7 tons 15 cwt. or 
8 tons, making a total weight of 23 tons. 





sheaves and two tipping-rope sheaves. The hoisting- 
ropes multiply two to one, the two tipping - ro 
sheaves taking up the rope as the cradle rises. e 
two hoisting-ropes are anchored to the cylinder, pass 
thence down under the sheaves and up to the top 
ide-sheaves, then down to both sides of the cradle- 
m. The tipping-cylinder is fixed to the outside of the 
hoisting po with the ram working upwards; the 
ropes are attached to the ram-head, then en down 
under the sheaves provided on the hoisting-ram cross- 
head, then up to the top guide-sheaves and down to the 
back end of the cradle-tipper, where they are secured to 
ight and left-hand adjusting-screws. ‘ 
"The traverser (Fig. 17, page 365) for taking the trucks 
to and from the hoist, has a travel of 200 ft. (Fig. 18, 
page 365), which enables the hoist to be worked at any 
int within that range. The traversers are moved by 
Epdesallo cylinders at each end of the travel, with multi- 
i ing sheaves and wire ropes attached to the traverser. 
Whe th loaded truck, is first placed, with 
“full” tipper, opposite the full “‘running on” line of 
rails: it is then drawn to the hoist, where the full wagon 
is run on to the hoist-cradle by means of an hydraulic ram 


traverser, wi 
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at the back end of the ti This ram is fixed hori- 
zontally, and is ted by displacing the water, which 
is in another cylinder placed at the end of the traverser 
nearest the hoist. The end of the ram is just flush with 
the side of the traverser when the tipper is down, having 
been driven full out by the weight of the falling “yee 
Saeaeng water (or oil) from the tipping cylinder. The 
fluid in these cylinders in working passes backwards and 
forwards from one cylinder to the other, and is operated 
by a horizontal ram on the main hoist frame, which is 
worked by the man on the cradle. While the truck is 
being lifted, the traverser is moved to bring the empty 
tipper opposite the descending cradle rails; the empty 
truck is run on to the empty tipper by the falling hoist- 
tipper, the rails of which have sufficient rise at the front 
end to start the empty truck. The traverser is now 
drawn back to the “‘ full” and ‘‘empty” roads, which is a 
fixed ition. The empty truck is now run off the 
tipper by a tipping-ram in the quay-ground, in the centre 
of the back end of the empty tipper. In the meantime 
another full truck has been run on the full tipper ready 
for a repetition of the foregoing operations. 


| : 
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Fig. 


12 -TON ANTI BREAKAGE 
COALING CRANE 

















19 and 20, e 367, which are now being manufactured by 
—_ - Jo — ant 1, Fa meg Page are 
of the suspen type, capable o ing wi -wagons 
of a gross load of 30 tons; but at the present, ae 
intended only to handle coal-wagons of a gross load of 23 
tons, smaller rams are being fitted into the cylinders so as 
to effect a ae of water. The hoists consist essentially 
of a framing built up with mild-steel joists, channels, and 
angles of suitable design and ample strength to carry the 
full load, with provision for the operating gear and rope- 
conveyance sheaves for the various motions. The main 
frame is of sufficient height to allow a lift of the cage of 
35 ft. above the quay-level, and the wagon can be tipped 
to an angie of 45 deg. at any point within these limits. 
The cage or cradle C is 26 ft. 6 in. long by 12 ft. 9 in. 
wide, and is suspended by means of four plough steel-wire 
ropes, suitably attached to each corner and led over 
massive conveyance sheaves of cast iron, lined on the 
tread with greenheart, to the operating cylinders which 
are fixed at the bick of the main frame. The tipping of 
the platform is effected by means of the two back lifting- 
ropes, which, after leaving the lifting cylinder D, are led 
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The movements of the traversers are operated from the 
traverser b: 
grooved pulleys and wire-rope attachment to the operat- 
ing valve, which is fixed in the cylinder-trench at one end 
of the travel. The traverser can be automatically stopped 
at any position. 

All movements—the lifting, tipping, hoisting, and 
sluing the 3 ton and 5-ton anti- kage cranes — are 
under the control of the man in the elevated cabin, the 
right-hand side of the hoist, looking trom the dock. th 
cranes have a minimum rake of 11 ft. and maximum of 
35 ft., with a lift of 100 ft. 

The butt of the shoot is lifted or lowered by means of 
the main cradle in the usual way, and is held in the 
proper position by two strong chains on each side, sus- 
pended from the top of the hoist-framing. The point of 
the shoot is moved room of a wire-rope, which passes 
up to the top of the hoist, and thence down to a powerful 
crab-winch, actuated by a three-cylinder hydraulic engine, 
powerful brakes being fitted ior lowering the shoot-point ; 
a lateral movement of 6 ft. each way is provided for, in 
addition to the travel given by the walking-pipes, with- 
out changing the hydraulic connections. e butt of the 
shute is fitted with a swivel-plate, so that when the shoot 
is adjusted baelly in either direction any waste of coal is 
prevented. Theshoot, when working, is capable of 
ing a distance of 22 ft. from the face of the quay, and is 
amg me near the point with screening-bars and doors 
or double screening. Two lengthening poe are pro- 
vided for each shoot, one being 4 ft. in length and one 
8 ft., giving a maximum of 25 ft. and 28 ft. respectively. 

The hoist is traversed by the same hydraulic ee 
which operates the shoot-point acting upon three of the 
six travelling wheels, which are of steel; two of these 
wheels are on the front, or quay, side, and one on the back, 
or wharf, side, all being on the cabin side of the hoist, 
the movements being manipulated by the cradle-atten. 
dant. The whole of the valve, port, and pipe areas 
are designed to give the greatest practicable speed of 
——. All leads of wire ropes in the various move- 
ments have been carefully to have the least 
number of rope-sheaves, with a minimum amount of wear 
oa the ropes. eer of special construction are 
u greenheart segments forming the 


sed th hout, wit 
bottom of the 





means of a suitable hand-wheel fitted with | placed 








over a tipping cylinder 
immediately 
above, and on the same 
axis as the lifting cylin- 
der. The shoot is 
rovided with the usual 
oors K and two sets of 
screen-bars J, J, and is 
arranged to swivel to 
either side of the centre 
line for a di-tance of 
about 4 ft. An anti- 
breakage crane A, cap- 
able of lifting a load of 
3 tons, is fixed to one 
of the front uprights. 
The whole of the mo- 
tions are obtained by 
means of —_— cy- 
linders, the diameters of 
which are as follow :—Lift cylinders, 20 in. in diameter ; | 
tipping cylinders, 13} in. in diameter ; crane cylinders, | 
12 in. in diameter ; shoot-cylinders, 10 in. in diameter ; | 
operating through plough steel-wire ropes of best quality, | 
the sheaves being inlaid with greenheart on the tread 


reach- | and fitted with gun-metal bushes. Special attention has | 


been given to the valve-gear, and all valves are of large 
area, designed for quick work. The main valves are 
of the balanced ty with case of cast iron and gun- | 
metal fittings, while the crane-valves are entirely of gun- 
metal. The whole of the handles for operating the hoist 
are placed together in a house L at a suitable height, and | 
indicators are provided so that the driver can see ata) 
glance the actual position of the cage at any time. The 
cylinders are all cased in with mild-steel plates, so as to 

low gas-jets or stoves being fitted for protection in 
frosty weather. The 5) of lift will be about 2 ft. per | 
second, and, to meet all the stresse3 which will be set up, | 
the whole of the parts have been designed with a liberal | 
margin of safety, and ap | cross-bracing introduced to | 
ensure steady work under all conditions. 

In order to handle the trucks at the ground-level, a | 
system of turntables and hydraulic capstans of the turn- 
over type, will be fixed in suitable positions. The hoists 





ve. 
Dock Hoists, —The two coal-tips shown in Figs. 


(ce) Town 





. , ‘ 
have been designed to work with an hydraulic pressure 
of 600 lb. per square inch, and all parts which are subject | 





to the pressure have been tested to 2500 lb. per square 
inch. 

(f) Anti-Breakage Coaling Crane (Fig. 21, below, and 
Figs. 10 and 11, page 364).—This crane is constructed to lift 
theentire contents of a 12-ton wage to a height of 35 ft. 
above the quay-level, and has a jib A 80 ft. high, which 
derricks out to a maximum rake of 27 ft. from the face of 
quay-wall. The lifting-cylinders N, three in number, 
are attached to the framing in the positions shown, two 
of which are 164in. in diameter, and the other 13 in. in 
diameter, with a stroke of 10 ft. The luffing is done by 
a compound cylinder M working in slides and trans- 
mitting motion to the jib through the tie-rods B. The 
box C, 8 ft. 6 in. square by 8 ft. we is lowered to the 
bottom of a Soper on to the platform of a weighing. 
machine E. After the tare of the box has been taken, 
the contents of the truck are tipped into the box by means 
of the adjustable shoot G, this being arranged so that the 
breakage is reduced to a minimum. The wagon having 
been completely discharged, the shoot is withdrawn clear 
of the box, which is then lifted out of the pit and luffed 
out over the side of the vessel. When over the hatch- 





FQ. 22. OLD RIVER-JETTIES 





NEW RIVER-JETTIES 
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way it is lowered into the hold, and the bottom doors 
D are opened by sustaining the weight of the box with 
the centre cylinder (which, when lowering with full box, 
returns the water back into the pressure main), allow- 
ing the outer cylinders to lower the doors either simul- 
taneously or inde; ently, as may be required for trim- 
ming purposes. box emptied, the doors are closed 
by pressure being admitted to the cylinders, and the 
box is then returned to its ~ ey position at the bottom 
of the oping 2e. The cycle of operations can be com- 
pleted in less than three minutes. The lifting, derrick- 
ing, and opening of doors is controlled from the cabin at 
the top ; the shoot, capstan, and tipper being operated by 
aman at the ground level. Screen-doors H are fitted to 
the shoot, the small coal passing into a pit constructed 
for this purpose. 

(9) Jetties on River-Side (Fig. 22, above).—These 
timber jetties are not fitted with hydraulic machinery, 
except for the capstan F. The wagon is pulled out to 
the cradle A, which is held by the brake G. On this 
brake being released, the wagon tips forward, and allows 
the coal to run out. The wagon is then pulled back to 
its original position by the ?—. the counterweight 
B assisting in this action. e back portion of the 
balance-weight B is in the form of a toothed quad- 
rant, which is geared through intermediate wheels to 
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TABLE III.—PARTICOLARS OF COAL-HOISTS. 
| ANGLE OF | WEIGHT ~ | > 
RAMS. | SHOOT. | TIME PER CYOLE. LIFTED. S y E = 3 ‘ be ls 
re) i | 7% | Bea 33 ee | 35 2 |» 
= Lire. T.rpt @. | J.aGER ce Lifted s& gis | 3 = 3 
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p tt. in. “ft. in. be ft. in.| in. ft. in.) deg ‘deg | leg secs, secs. secs. secs. m. 8. |tns cwl uns. cw! tns. cwt tne. cwt gis) gals. |s. d. | d. 
Aand B(fixed) 27} ist 27 9 9 2) 5$ 5 0/ 29.00) 32 | 43 30 18 17 20 1 2/14 15| 9 16 624 12 415 O 18) 8,640) 1 54) 6.545 0.013 
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able 2/104 | | 
Nos. 1 and 2 ) .| 
south Dock | 39 { iss = of 2 7 9/5) 50) 9 $3) 45) 31 15 18 18 1 20/15 5 9 15 696 5 | 43815 | 257/t1,565 1 194 red bei 
(fixed) | | 
Nos. 5 to 8 0 ‘ ‘ Hoists under I. | 
south Dook | 60 {334 © oyiit 9 6) 5) 5 0) 80 | 88/45 3 3 Hoists urder construction. {| Construction ove + | a0} | 6.600 | 0.018 
x | 
Coaling f2/16s | 9 6 | , ; 4 
cee ay)| -- {ths | 9 gy} 9 9 0 | Capstan | | 75 53 52 3 0 W 0 200 6 ass] 6,440 11 
Lutting } jiji4 12 6) | | 
cylinders 117 | 12 6s | 
Shoot... | 5% 5 0 
Running | ,, Lower- | Running | 
in. (pees Tipping ing. out, | Total. | 
New jetties 2/12 | 10 O (g/is 4 6 | Capstan | 30 | 33 | 45 2 | O° 18 15 30 1 85/16 4/10 0 |636 6) 379 © 148) 5,610) 0 114) 8222 | 0.016 
j 
Old jetties . | .. oe ae, ee | - "2 30 | 88 | 46 25 | 20 s 45 1 80/16 7/10 0/654 0} 400 0 18 720/0 15 
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the brake-wheel C. The shoot is adjusted by the hand- 
winch E, 

(h) New Jetties on Riverside (Fig. 23, 368).— 
These jetties, which are also constructed of timber, are 
fitted with hydraulic machinery for operating wagons. 
The lifting cylinders B, B are fixed one on each side, the 
tipping cylinders C, C being attached to the same imme- 
diately underneath. The lifting-chains are so arranged 
that hate attached to the front of the cradle pass round 
the lifting-ram only, those at the back of the cradle 
passing round both the tipping and lifting cylinders. The 
cradle A is steadied at the front by a roller working in 
the guides G, the back end being free. The shoot E is 
suspended by wire ropes, and is arranged to lift up and 
down, and also to swivel sideways, by means of hydraulic 
power. By these means coaling operations can be con- 
tinued over a much longer range of tide than at the old 
jetties above described. 

The quantity of traffic dealt with at the Alexandra and 
Town Docks and river jetties during the years 1904 and 
1905 was :— 





1904. 1905. 

Tons Tons 
Coal and coke exporied 4 4,399,975 4,186,204 
Merchandise exported .. —” 178,599 221,998 
= imported .. 506,586 558,848 
Total .. 5,085, 160 4,967,050 


To do this work the quantity of coal burned at the new 


power-station, which supplies both the-hoists, hydraulic | 7, 


cranes, and gate machinery, was 6801 tons and 3607 tons ; 
the cost, 2374/. and 13332. ; or the total pannege worked 
per ton of coal was 748 tons and 1378 tons ; and the cost, 
0.111d. and 0.055d. per ton of tonnage handled, in 1904 
and 1905 respectively; a gain of 84 per cent. in the one 
case, and a reduction of 50 per cent. in the other, com- 
pared with the figures for the earlier year when the four 
separate power-stations were in use. 








LAUNCHES AND TRIAL TRIPS. 

Tur s.s. Karnak, built by Messrs. John Blumer and 
Co., North Dock, Sunderland, to the order of the Moss 
Steamship Company, Limited, of Liverpool, ran a suc- 
cessful trial on Tuesday, the 28th ult. er dimensions 
are:—Length between perpendiculars, 336 ft.; breadth, 
extreme, 47 ft.; depth, moulded to spar deck, 26 ft. 6 in. 
The engines and boilers have been constructed by the 
North-Eastern Marine Engineermg Company, Limited, 
Sunderland, the cylinders being 24 in.; 40 in., and 67 in. 
in diameter, with a 42-in. stroke; steam being supplied 
by two large steel boilers at 180-1b. pressure. Both ship 
and engines have been constructed under the superin- 
a eee of Messrs. William Esplen and Son, of Liver- 
pool. 





Messrs. Fleming and Ferguson, Limited, launched on 
Thursday, the 30th ult., a bucket-dredger, built for the 
Thames Conservancy Commissioners. This is the first 
instalment of an order for dredging plant placed by the 
Conservators with this firm. The dimensions are :— 
Length, 233 ft.; breadth, 37 ft.; depth, 12 ft.; and the 
dredger will be capable of raising 1290 tons of ordinar 
material per hour from a depth of 50 fc. below water-level. 
The dredger has been constructed under the superin- 
a of Mr. George Eldridge, consulting engineer, 

ndon. 





The coastal torpedo-boat destroyer Firefly was success- 
fully launched from the works of Messrs. J. Samuel 
White and Co., Limited, East Cowes, on Saturday, the 
ist inst. She is a sister-vessel to H.M.SS. Cricket and 
Dragonfly, launched by Messrs. White a few months ago, 
and is the third vessel of her class to take the water, of 
the five coastal destroyers building by this firm for the 
Government under the 1 Naval P, mme. 
vessel is 175 ft. long and of 230 tons di ment. On 
the trial 3600 indicated horse-power was obtained, and a 


The: 





speed of 26 knots. The machinery consists of water- 
tube boilers on the White-Forster patent system (fired 
with oil fuel), and turbines manufactured by Messrs. 
White under Parsons’ patent. 





The passenger steamer Corte went for a trial trip off 
the coast on Saturday, the Ist inst. The steamer has 
built and engined at the Neptune Works of Messrs. Swan, 
Hunter, and Wigham-Richardson, Limited, for the mail 
and passenger service carried on by Messrs. Fraissinet, of 
Marseilles, between Corsica and the mainland. She is a 
sister ship to the Golo and Liamone, built recently at the 
Neptune Works, being 274 ft. in length by 344 ft. beam 
by 254 ft. depth, moulded. The propelling machinery 
consists of a set of four-crank triple-expansion engines on 
the Yarrow-Schlick-Tweedy system, which are supplied 
with steam by four single-ended boilers. On the trial trip 
a& mean § of 184 knots was obtained. 


On Monday, the 3rd inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from their yard the steel 
screw-steamer Millpool, of the following dimensions :— 
Length, 370 ft.; breadth, 51 ft. ; depth, 28ft.5in. The 
vessel has been built to the order of the Pool Shipping 
Company, of West Hartlepool (R. Ropner and Co,, 
mame and is fitted with the builders’ patent im- 
proved trunk deck. The engines will be of the triple- 
expansion type, supplied by Messrs. Blair and “ 
imited, of about 2100 indicated horse-power, steam 
being supplied by two extra large main boilers at a 
working pressure of 180 lb. per square inch. 


Messrs. Furness, Withy, and Co., Limited, Hartlepoo! 
launched the large steamer Harley, on ae wey the 3 
inst., built to the order of Messrs. J. and C. Harrison, 
Limited, London. Engines of the triple-expansion type by 
Messrs. Richardsons, Westgarth, and Co, Limited, 
Hartlepool, will be fitted, having cylinders 24 in., 39 in., 
and 66 in. in diameter with a 48-in. stroke. Steam will be 
supplied by two single-ended boilers at 180 lb. pressure. 





On Monday, the 3rd inst., Messrs. William Gray and 
Co., Limited, launched the steel screw steamer Skogland, 
which they have built for Messrs. C. A. Forslind and 
Son, West Hartlepool. The vessel is of the following 
dimensions :—Length over all, 342 ft.; breadth, 46 ft.; 
and depth, 24 ft. 4 in. Triple-expansion engines are 
being supplied by the Central Marine Engine Works of 
the builders, having cylinders 25 in., 40 in., and 65 in. 
in diameter, with a stroke of 42 in. Steam will be 4 
plied by two large steel boilers at a pressure of 180 Ib. 
per square inch. The ship and ag age 4 have been built 
under the superintendence of Mr. R. Adams on behalf of 
the owners. 

On Monday, the 3rd inst., there was launched from the 
shipbuilding yard of Messrs. John Blumer and Co., Sun- 
derland, the screw-steamer Marstonmoor, for the Moor 
Line, Limited, of Messrs. Walter Runciman and Co., of 
Newcastle and London. The vessel is an exact duplicate 
of the last three steamers recently constructed by the 
builders for the Moor Line. 


The steel screw-trawler Lord Nunburnholme was 
launched from the shipyard of Messrs. Cochrane and 
Sons, shipbuilders, Selby, on Tuesday, the 4th inst. Her 
pacer dimensions are :—130 ft. by 22 ft. 3 in. by 12 ft. 

epth of hold. The vessel has been built to the order of | 
the Yorkshire Steam Fishing Company, Limited, of Hull, | 
and will be fitted with powerful . ae engines 
by Messrs. Amos and Smith, of Hull. 





There was launched on Wednesda: , the 5th inst., b 
Messrs. Swan, Hunter, and Wigham-Héchardeon, Limited, 





service of the Ellerman Lines, Limited. The principal 
dimensions of the vessel are :—Length over all, 412 ft. ; 
beam, extreme, 50 ft. 24 in. ; and depth, moulded, 
32 ft. 3in. The vessel has been designed to carry a dead 
weight cargo of 8300 tons on a moderate draught of water. 
The machinery has been constructed by the Wallsend 
Slipway and Engineering Company, Limited, and con- 
sists of a set of triple-ex ion engines, en cylinders 
344 in., 42 in., and 714 in. in diameter, with a 48-in 
stroke, steam being supplied by two large single-ended 
boilers working under Howden’s system of seed draught. 





The steel screw-trawler Flamingo was launched from 
the shipyard of Messrs. Cochrane and Sons, shipbuilders, 
Selby, on Wednesday, the 5th inst., her principal dimen. 
sions being 130 ft. by 22 ft. 3 in. by 12 ft. depth of hold. 
The vessel has been built to the order of Messrs. Picker- 
ing and Haldane’s Steam Trawling Company, Limited, 
of Hull, and will be fitted with powerful see. 
engines by Messrs. Amos and Smith, of Hull. 





On Wednesday, the 5th inst., Messrs. W. Doxford and 
Sons, Limited, Sunderland, launched the turret steamer 
Fairport, for Mr. John Coull, of Newcastle. Her prin- 
cipal dimensions are:—Length, 366 ft.; breadth, ft. ; 
depth, moulded, 26} ft. Engines and boilers are bei 
supplied by Messrs. Doxford to give the vessel a s 
of 94 knots. 


On Wednesday, the 5th inst., the steel screw-steamer 
Antigone, built by Meesrs. Craig, Taylor, and Co., 


Limited, Stockton-on-Tees, to the order of the pt 
and Levant Steamship Comgeny Limited, of London 
(Messrs. Alfred’ Liming and Co., London), was taken to 
sea for her trial trip, which proved highly satisfac S 


The vessel is of the following dimensions :— c 
316 ft. ; breadth, 44 ft.; depth, moulded, 22 ft. 6 in. 
Her engines have been constructed by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, the 
cylinders being 22 in., 36 in., and 59 in. in diameter, with 
a 39-in. stroke, steam pny | supplied by two large 
steel boilers working at 160 Ib. ure. Over a course 
of 174 miles a speed of 12 knots was maintained. 





On Friday, the 7th inst., the steel screw-steamer 
Ripon, recently launched by Messrs. Irvine’s Shipbuild- 
ingand Dry Docks Gameeny Limited, West Hartlepool, 
and specially built for the Furness Line of steamers, for 
their Halifax and don service, proceed 
her trial trip, when a _— of 12 knots was realised. 
She is of the following dimensions :—336 ft. by 47 ft. by 
24 ft. 10in. Engines of the triple-expansion type have 
been supplied and fitted by Messrs. Richardsons, West- 

arth, and Co., Limited, Hartlepool, and have cylinders 

in., 38 in., and 64 in. in diameter, with a 42-in. stroke. 

Steam will be supplied by two large single-ended boilers 
at 160 lb. working pressure. 


ed to sea on 








Tue Design or Moprern Warsuips.—The series of 
Cantor lectures delivered by Sir William White on 
**Modern Warships,” at the Society of Arts during the 
months of January and February, have now been issued 
in pamphlet form by the Society of Arte, at the price of 
1s. These lectures, which were repo in ENGINEERING 
at the time, dealt in a most comprehensive manner with 
the problems associated with warship dasign, and with a 
knowledge and’ perspicacity characteristic of the distin- 
guished naval architect who delivered them, so that 
many will now be pleased to have a copy of the lectures 
in pampblet form. One feels, however, that great value 
would have been added to the pamphlet if an index had 
been prepared ; in the 36 pages there is a wealth of in- 
formation on many points which it would have been most 
useful to be able to discover with the readiness that an 





' Wallsend-on-Tyne, a steel screw-steamer named the 
| Sandon Hall, which has been built for the Hall Line 





index ensures. 
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THE INFLUENCE OF SILICON AND 
GRAPHITE ON THE OPEN - HEARTH 
PROCESS.* 

By Auex. 8. Tuomas, Cardiff. 


However good a furnace may be in regard to design’ 
&c., or however excellent in the quality of the gas eg a 
suitable heat for the successful working of the metal 
cannot be obtained unless the melt be coated by a 
proper quantity of slag. This coating may be excessive, 
or it may be deficient in quantity. e right degree of 
heat is the essential condition of successful working, for 
the Apap | of the steel made is never very good when the 
metal is allowed to simmer in the furnace for an excessive 
period, and this heat cannot be obtained if the metal is 
not protected by a proper covering of slag. This is not 
only to prevent the metal being over-oxidised and wasted, 
but also to prevent the metal being chilled when exposed 
with only a thin covering of 4 

The slag may be obtained by either of two ways :— 
Firstly, naturally, by the presence of sufficient silicon in 
the iron used to unite with oxide of iron to form a staple 
slag ; or, secondly, by the addition of slag or free silica. 
In the first case the slag is formed naturally by the action 
of the oxygen in the flame—.e., the oxidisi anges, = tg 
of the furnace—on the silicon in the metal when melting. 
The charge then melts, as it is termed, ‘‘ thick,” and pro- 
tects the banks from being cut. 

If too much silicon be present, however, and an exces- 
sive quantity of slag be formed, it will be found to be 
rather infusible; and unless care be taken to add the 
oxides quickly and follow the furnace up—thus rendering 
the slag more fusible by the extra oxide of iron—the fur- 
nace bottom is liable to be pulled up. In such cases the 
author has frequently been able to warn a furnaceman 
that unless he got his slag thinner and less viscous, the 
bottom would be “up,” although no signs of such a bad 
bottom could be seen at the time. Another disadvantage 
of too high a percentage of silicon is that the metal is 
liable to me too hot and froths up through the slag, 
henostag exposed to the oxidising atmosphere of the fur- 
nace, The metal will then be burnt and carried over into 
the checkers as oxide (Fe:03), which will be found ina 
fine state of division in the flues. 

Provided the right percentage of silicon is secured in 
the iron to form a suitable slag naturally, the furnaceman 
can work the cast much quicker, use of the greater 
initial heat enabling him to add his oxides faster and so 
oxidise his metalloids, with an increased yield and a 
saving of one to two hours per chi 

Where low silicon pig is used toy low silicon pig is 
meant silicon under 1.25 per cent.), free silica or slag may 
be added to the charge to form a or coating to pro- 
tect the metal. A certain amount of heat is taken up in 
melting this, and owing to the character of the iron (low 
silicon), oxide of iron is formed freely. However careful 
the operator may be, this cannot always be brought, as 
soon as made, into intimate contact with the free silica 
or slag added, so that the banks are fluxed and much 
damage is done to the furnace, with delay for repairs. 
There is also the probability of the charge Losier out. 
Of course, in a badly-constructed furnace, or when the 
gas is of poor quality, causing slow melting of the charge, 
a greater quantity of oxide of iron is formed even with a 
high silicon pig, and the of furnaces will be fluxed, 
as the ferrous oxide will more readily enter into com- 
bination with the free silica from the banks of the furnace 
than from the silicon in the iron, owing to the low tem- 


perature of the bath. 

But, given a furnace, all the essential constituents 
that go to is the successful working-and making of 
acid open-hearth steel and a low silicon ‘iron, it will be 


found that the ch is often boiling before it is quite 
melted ; for the little silicon that is present is quickly 
oxidised out, and the oxide of iron unites with the 
free silica of the banks and fluxes them badly, princi- 
pally on the slag line. The damage to the banks is 
therefore done before the charge is in condition to receive 
the iron ore or other oxides to oxidise the remaining 
metalloids, or to receive the benefit of the silica in the ore, 
which might have entered into combination with the 
oxide of iron to form a stable slag, and so have protected 
the banks. 
. The author has always found that where low silicon 
pig is used a great loss of iron takes place, not only by 
oxidation through exposure to the’flame of the furnace, 
but also by the loss of iron in the oxides, owing to the 
smaller quantity of oxides which are used. Again, there 
is never the same vigorous action in the furnace when low 
silicon pig is used, owing to the lower initia] heat in the 
charge when molten. A loss of fuel is also attributable 
to loss of heat by the scanty slag being unable to retain 
the heat of the metal, as the metal readily chills when 
ag pe by a good siliceous slag. 
he argument is put forward by some iron manufac- 


turers that, with the smaller percen of silicon, the 
steelmaker gains, in a —', jegree, a greater 
mtage of iron in the pig iron. his may appess te 

iron 


so on the surface, but supposing 25 tons of pig 
charged in a 40-ton charge, s difference of Be 1 
cent. of silicon means 5 cwt. of iron, and far more than 
this is oxidised and wasted, not to mention the extra 
time taken in working the cast, and the delay in repair- 
ing the furnace banks. 

Again, a 40-ton furnace charging cold material will 
make 3} tons of steel per hour, so that if a ch of low 
silicon pig takes one to two hours per charge longer, it 
means t 34 tons to 7 tons less steel are made, with a 
consequent rise in the cost of fuel, labour, &c., per ton of 
steel actually produced. 


* Paper taken as read before the Iron and Steel Insti- 
tute on July 26. 





Regarding the making of a slag artificially, the author 
believes this to be necessary only in the manufacture of 
high- le steel, where the time taken to work a cast is 
not of much moment, and the yields are never thought of. 
In this case an extra ony of slag would reduce the 
rapid oxidation, and aid in the production of high carbon 
steels. It would also eliminate any tendency of the metal 
to become ‘“‘wild,” by reducing the amount of active 
oxide in the slag. For the ordinary grade of steels a large 
output and a yield is only obtained by having 
enough silicon in the iron to form a natural coating— 
neither scanty nor excessive—but just sufficient to allow 
of the rapid additions of oxides and oxidation of the 
metalloids. 

The eeage experience of high esa = low ripe 
pig is that, when using pig with silicon of 2 percent. an 
over, the banks are sold m, if ever, fluxed ; But that bad 
bottoms very often occur if the furnaceman lags behind, 
and does not add his oxides om may oe to keep his 
slag from becoming viscous. hen using low silicon pig 
(1 per cent. and under) the banks are invariably fluxed, 
tut the bottom of the furnace very seldom comes up. 
Therefore, in the acid open-hearth process, a middle 
course must be steered by using an iron with the silicon 
neither very high nor yet very low ; and the author’s ex- 
perience is that a silicon containing from 1.25 per cent. to 
2 per cent. is an ideal one for the acid open-hearth melter. 

There is no doubt that the up-to-date iron manufac- 
turer is handicapped when m ing high silicon iron 
pom 1} per cent.), and the acid-steel maker is also 

andicapped when using iron under 1.25 per cent. To 
bring the steel-maker into line with the iron-maker, the 
author would suggest that in furnaces making acid steel 
with low silicon iron the acid bottoms now used should 
be replaced by basic bottoms, and the low silicon hematite 
iron worked on the basic bottom. 

This could not be called a basic process, the essential 
aim and feature of the basic process a ppm en ary ye 
being absent, and only enough lime (3 to 5 per cent.) need 
be added to render the slag just sufficiently basic to pre- 
vent the banks and bottoms being fluxed. It would be an 
acid process on a basic bottom, and the quality of the 
resulting steel would be superior to the average quality 
made on acid bottoms. The output would also be in- 
creased 15 to 20 per cent., as so much more steel scrap 
could then be used in the charge. 

While numerous papers have been read at various 
times on the effect of high and low silicon, &c., in the 
retarding or otherwise of the process of refining iron by 
the open-hearth process, a very important constituent in 
the iron—viz., carbon in the graphitic form—does not seem 
to have met with the attention which it really deserves. 

r. Talbot has given the metallurgical world one of the 
mostinteresting pr of recent years, and one in which 
the various reactions can better be perceived and studied 
than in the ordinary process of first melting and then 
decarburising, &c., by slow d 

In a 160-ton furnace where hematite iron is used, 
silicon—contrary to one’s expectation—is not a trouble to 
the same extent as graphite. The fluxing effect of the 
silicon on the banks of the furnace is easily neutralised 
by the addition of lime, provided the approximate per- 
centage of silicon in the iron be known; and although 
no mixer be used and the iron be obtained from one blast- 
furnace, the silicon does not vary very much, although 
the graphite does ; and it is this graphite which retards 
the process of “nme dilimaaa so even than phos- 
phorus or high silicon would. 

_ Generally, however, a high pemeainee of silicon in the 
iron is accompanied by a high percentage of graphite, 
and therefore high silicon is a disadvantage only because 
it is accompanied by a separation of the carbon in the 
“ = harge of i i high f 

en a Cc of iron containing a high percentage o 
graphite is worked, the whole bath in the furnace is 
covered with a layer of “‘kish,” and sand shovels can be 
put into the furnace and the carbon actually ladled off 
the surface of the bath. When the iron is of this nature, 
the whole bath lies dormant until the carbon is partly 
burnt off and partly converted into the combined state. 
As soon as this takes place the bath becomes active again. 
Whilst the bath is lying inactive it means so much time 
lost and greater consumption of fuel, &c., as the furnace 
ch is practically at a standstill, sometimes as long as 
two hours. The addition of oxides or even a vigorous 
mechanical agitation of the bath does not in the least 
affect this state of affairs, and it is necessary to wait until 
the graphite is pay burnt off and partly converted into 
the combined form. When the percentage of graphite 
is low none of the above disadvantages are met with, 
as the metalloids in the iron and the oxides in the bath 
ve A re-act without cessation, and no delay takes place. 

urther—whereas the average time taken in pouring a 
ladle of low graphite iron into the furnace is only about 
thirty minutes—it takes one and a-half to two hours to 
pour in an equal quantity of high phitic iron, 
owing to the .very violent reactions which take place. 
The operation of pouring iron into the highly oxidised 
bath may be steadily proceeded with in the case of iron 
containing carbon in the combined form and low graphitic 
contents, as a cone De ee between oxides and metal- 
loids takes t hout the whole operation and 
until the carbon reaches the required percentage. 

When the carbon in the iron is high in ite, no re- 
action takes place for some time, so that only 3 to 5 tons 





—— from ten to thirty minutes afterwards, it is 
80 en and violent that slag, and often metal, are 
thrown out of the doors, and the reaction is so great that 
the flame sometimes reaches across the stage and up to 
the roof of the shop, causing t pressure in the fae 





nace. Of course, w this happens, gas and air are 
shut off until the reaction subsides. A few tons more 


are poured in at a time, because when the reaction does | po 





iron are then poured in, and usually another Jong wai 

ensues until the oxides and metalloids react. It is this 
waiting, interrupting the continuity of the process, lower- 
ing the output, and causing wear and tear of the furnac: 
and a higher consumption of fuel, &c., which renders the 
presence of graphite objectionable. 

_ Usually, after emptying the ladle of high graphitic 
iron, the longest spell of inactivity takes place, due most 
likely to the lower temperature of the bath, the mors 
feeble oxidising power of the . and the presence of a 
greater quantity of graphite, which, floating on the top 
of the molten iron, is unavoidably poured in with the la-t 
lot of iron in the ladle. This spell of inactivity may Jast 
as long as one to one and a half hours before the bat) 
begins to boil. All this tends to show that free carbon in 
iron has a very marked effect in retarding the process, 
although far less attention has been paid to the effects of 
ey than their importance demands. 

e author has found that when iron with a high per- 
centage of combined carbon was supplied, instead of 
highly graphitic iron, the output was immediately in- 
creased 25 per cent., and the wearand tear on the furnace 
was reduced 100 per cent. These figures speak for them- 
selves. The intermediate process between the above 
“all molten” and the ordinary raged of charging all 
cold materials was used for a few years, but it has 
been discontinued, as the desired advantage was not ob- 
tained, because the iron had to be brought direct from 
the blast-furnace (there being no mixer), and it was there- 
fore impossible to get it just at the proper time to suit 
the steel furnaces. At the acid open-hearth furnaces 
28 tons of cold material were charged, and when this was 
about melted 10 to 12 tons of molten iron were added. If 
the perceritage of silicon was not too low, and the iron 
not too high in graphite, there was usually an hour gained 
on an average per charge over the ordinary process of cold 
charging ; but when the iron was high .in graphite, time 
was lost in decarburising, and ins of gaining an hour, 
an hour would be lost over the ordinary process. The 
foregoing applies to the effect of graphite when using 
molten iron. But does not the same condition of affairs 
exist in the ordinary process of charging cold material ’ 
When using Pig iron containing a high percentage of 
silicon, is not the longer time taken in working such 
a charge—generally attributed to the high percentage 
of silicon—really due to the high percentage of graphite 
present? Why do some charges, using equal quan- 
tities of iron, with the same percentages of silicon, and 
practically the same percentages of total earbon, take 
so much longer to decarburise than others, under similar 
working conditions of heat, &c.? During the period of 
melting, the percentage of carbon, when in the combined 
form, is greatly reduced by being partly oxidised in the 
oxidising atmosphere in the furnace ; but when carbon is 
present mostly in the graphitic state, this reduction does 
not take place, as the carbon is being converted into the 
combined form, so that when the charge is melted a 
— percen of carbon is present to be decarburised 

y the oxides added. When using high graphitic iron, 
the author finds that less than 10 per cent. of the esti- 
mated carbon contents are eliminated during the melting 
period. This differs tly from the 30 to 45 per cent. 
given by Harbord and Campbell in their books. 








CottecE Catenpars.—The Calendar for 1906-7 has 
been issued by the Merchant Venturers’ Technical College 
of Bristol. ‘This session is the fifty-first of the college, 
which was founded in 1856. Since the present main 
buildings were opened in 1885, other branch buildings 
have been added, until at the present day the college is 
excellently fitted for the work it undertakes. Day and 
evening courses of instruction are given in a wide range 
of subjects, including science and engineering, drawing 
and design, printing, decoration, manual work of all 
descriptions, and general subjects, such as music, elocu- 
tion, The college has also the advantage of 4 
preparatory school under the same management.—The 
calendar for the ensuing session at the Kast London Col- 
lege, Mile End-road, E., has heen sent tous, The session 
will commence on October 1. Both day and evening 
courses of lectures are given at this college in Science and 
Art subjects. ~The courses are suitable for those desiring 
to go in for London University examinations. Two and 
three-year courses af® given in technical subjects, and 
evening lectures in engineering, &c., are also given. 





Power RequineD BY Piantnc-Macuines.—The Elec- 
trical World, of New York, gives particulars of tests 
made on two electrically-driven planers. The ma- 
chines were by the Pond Machine-Tool Company, and 
of sizes 36 in. by 36 in. by 14 ft. and 48 in. by 48 in. by 
12 ft. In the case of the first machine, the power con- 
sumption was found to be: cutting stroke, 9030 watts ; 
reverse, 17,515; quick return, 6800; reverse to cut, 8400; 
and forward to cut, 6800 watts. The time occupied in 
one cycle was 8.7 seconds, the actual cutting lastimg for 
4.86 seconds. The power used in cutting amounted to 
only 1490 watts after deducting power absorbed in- motor, 
gearing, and in the machine. In the second machine the 
watts used in cutting amounted to 548, while during the 
actual cutting time 5360-watts were consumed. In the 
case of the first machine, the addition of a second tool 
would have uired approximately 16.5 per cent. more 

wer, and with the second planer an addition of about 
10 per cent. The vol of the circuit was 220. In the 
first machine menti a 10 horse-power shunt-motor 
running at 650 revolutions per minute drove the planer 
by means of a Morse silent chain. The larger planer ws 
driven by a 20-horse-power motor at 975 revolutions per 
minute. In each case nickel steel was cut at a speed of 
28 ft. per minute. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzp sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1903. 

views tn the i y is stated 

Pig mes hr a oe es Pree ae 


= om abroad, the Names, 


be 
ra " 25, aaa Buildings, 
the uniform pri 
The date of the advertisement Ro guatonse oo Camite 
i ee en eee abstr unless the 
atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the nce of a Complete 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the mentioned in the Acts. 
ELECTRICAL APPARATUS. 

16,656. Marconi’s Wireless Telegraph Com) % 
Limi London, and E. Priddie. Chelmsford. 
Tremblers. (2 Figs.) August 16, 1905.—According to this 
invention, the trembler consists of a plate free to turn about a 
pivot. The plate is pressed against the contact by a spring, and 
is drawn away from the contact by an electromagnet which at- 
tracts an armature carried by the plate. The plate a is formed with 
side extensions, which are pierced for a pivot pin to pass through. 
The pin is supported by a cover-piece c; d is an armature secured 
to one end of the plate ; e is a spring secured at one end to the 
plate a and at the other end to a spring plate f. The ends of this 
spring-plate are by the spring held normally against the ends of 
the screws g, h; i isa headed screw, the stem of which passes freely 








through the spring-plate, and is screwed into the armature d. 
The screw g is screwed through the top of the cover-piece c, and 
the screw A through the top of a corresponding support j. The 
pieces c and j are both held down by screws to a plate k of ebonite 
or other insulating material. One of them is connected by a wire 
with one pole of a battery, and the other to one end of the magnet 
coil. When the armature is attracted and drawn down by the 
magnet, the head of the screw i comes against the top of the 
spring-plate /, and draws this end of the spring-plate downwards 
away from the contact screw A, and so breaks the circuit ; and so 
soon as the circuit is broken, the spring restores the parts to their 
former position, and again completes the circuit, and so on con- 
tinuously so long as current is allowed to pass. (Accepted July 11, 
1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,395. J. Woodhead and H. Wood, Ashton-under- 
Lyne. Silencer. (6 Figs.) October 21, 1905.—This inven- 
tion refers to silencers for internal-explosion engines. Accordin 
to this invention, the silencer consists of a’series of thin metal 
tubes connected together in such a manner as to produce a 
tortuous passage, and also to cause the several tubes to lie apart 
and be exposed to the air at all parts of their circumference. a, 
a? are two end casings, and the tubes. The end casings are each 
formed with tapered or shouldered openings for the tube-ends to 





fit into, sothat when the tubes and casings are assembled a cen- 
tral bolt and nut ¢ common to all serves to hold all tight, and the 
tube-ends make a firm — at each end, The end casing a! is 
formed with dividing- é, producing three chambers or cells 
fg. h,and the main inlet passage i, and the end casing a? is formed 
with like walls j, producing chambers or cells k, 2, m, and n. When 
the two casings are arranged in their proper 
tubes b and the chambers within the en 
tortuous or zigzag 


ttions, the several 
‘ing at th Site 4 
A passage, commencing at the inlet e ian 
ending in the or central tube. rj Sond July 11, 1906.) 


13,563. C. O. Bastian and G. Calvert, London. 
Electri o-Ignition Device. (5 Figs.) July 1, 1905. — This 
invention tes to an electrical ignition device for internal- 
combustion motors, which is simple 


and i 
and which will afford or tener nee 


rmit observation both of the electric 
sparking produced through the medium of the said plug and of 
the flame produced by the internal explosion or combustion 
within the motor caused thereby. According to the present in- 
vention, a hollow transparent or translucent body of high di- 
electric character is employed to form the insulator, which is 
mounted in a metal shell provided with one of the sparking-points 
ys otherwise arranged to act as one pole, while the electric con- 

uctor is through the insulator so as to form the other 
sparking-point. The insulator a, of Jena glass, is mounted in a 
metal 1 bof the form at present generally in use, and any 
suitable gland c and packing may be oneeree. 80 that the glass a 
1s protected as far as ble from liability to injury from its 


end through which a conductor ¢ is passed, this conductor ¢ form- 

ing one pole of the “ sparking plug,” 2 being the other 

Any suitable means of attachment may be provided for connect- 
the conductor e with the source of electric 


current supply; 
for example, the conductor e may be connected with the split 





collar f provided with the clamping-screw g, by which latter the 
conductor / from any suitable source may be connected and 
secured to the said split collar /, which latter is fixed on the 
Woe} end of the said glass insulator a. (Accepted July 11, 


GUNS AND EXPLOSIVES. 

7682. Fried. Krupp Aktiengesellschaft, Essen, 

ermany. Ordnance - Devices. [5 Figs.) 
March 30, 1906.—The = of the present invention is so to 
perfect worm gears which can be thrown out of operation that 
they can also be used with advantage in such arrangements 
wherein, for the purpose of accurate adjustment, a permanent 
action without lost motion of the gear is of importance. Upon 
the upper end of the attachment-bar A is rigidly secured the 
attachment-head B. The r C for the ting telescope is 
rotatably connected to the head B. The telescope-carrier © is 
rotated by a screw E which gears with a ring of teeth b! on the 
head B. The bearing for the shaft of the screw E is formed by a 
bush F arranged to rotate, but not to slide, in a bearing c! mounted 
on thé telescope-carrier OC, and has a cut away portion /! for the 
ring of teeth U1. The bearing borings of the bush F lie eccentri- 
cally to the borings of the bearing c!, and in such a way that the 
screw E can be thrown out of engagement with the ring of teeth 
Ul by turning the bush F through an angle of about 90 deg. On 



































the other hand, the mutual arrangement of the parts is such that 
the plane in which the axis of rotation of the screw E and the 
axis of rotation of the bush F lie does not coincide with the plane 
of the pitch circle of the ring of teeth b! when the screw E is in 
engagement with the ring of teeth b!; but, on the contrary, 
encloses with the latter an angle of about 45 deg. In consequence 
of this the screw E for the my) be teeth b! can be brought nearer 
by rotating the bush F ; that is to say, the caring can be caused 
to work afresh without lost motion when the engaging surfaces 
of the screw E and the ring of teeth ! become worn through use. 
A portion of the bush F isof mushroom shape, and forms, together 
with a flange c2 of the bearing c!, a housing, closed on all sides, for 
a spiral spring J, one end of which is attached to a continuation 
of the bearing c! projecting into the housing, and the other end 
of which is secured to the wall f2 of the bush F. The spring J 
tends to hold the bush F, and with it the screw E, in the position 
in which the screw E is in engagement with the ring of teeth b!. 
(Accepted July 4, 1906.) 


22,344. W. G. Armstrong, Whitworth, and Co., 
and Sir A. Noble, Newcastle-on- e. 
iles. [8 Figs.) November 1, 1905.—The object of this 


Pro; 

oeien is to provide means for retaining the projectile in 
tion in the bore. For this purpose, a groove is cut in the 

re of the gun to receive the driving-band of the projectile, or a 

bolt or catch carried by the projectile. When the driving-band 

a engages with the groove b, then, in loading, when the driving- 
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bottom of 


band comes to the groove, the : 
to 


the bore, descending a distance dep 
“ wind ” or clearance between the projectile and the bore. 
The driving-band is formed in a suitable manner to engage with 
the shoulder formed by the groove and thus prevent the projectile 
running back when the gun or howitzer is elevated. The em- 
joyment of a bolt or catch enables the groove to be r than 


projectile drops to the 
d dent on the 








mount b. The tubular insulator a of glass is closed at its inner 





ply;ja ng d at its rear, or the 


the | peller, and has for its object to render practicable the 


é b> 
58 


fitin the bore. Any number of bolts and catches 
— Thus, as shown in . 2, a radial bolt ¢ 
cavity near the base of the pro 


E 


i 


a 


the base of the projectile and be operated 
nary spring may also be enrages, a pivoted 
operated by its own weight. A hole be provided 
bolt or catch, and, if n th 

from the groove in 


to allow of the insertion of a 
be disen 
to be withdrawn, if desired. (Accepted 
LIFTING AND HAULING APPLIANCES. 


18,744. BR. W and Limited, and A. J. 
Miles, Lennon tine fi ag 1905.—This 
invention relates to improvements in connection with lifts and 
hoists having a partially electrically and mechanically controlled 
locking device fixed in connection with each gate or door 
lift-enclosure. The improved locking device comprises a contact- 
piece a and a catch b secured to the front 

sible gate c of the lift-enclosure. The contact-piece a 

b, when the gate c is closed, are vely adapted to 
electrical contacts d, d, and a catch lever e carried in a St 
some fixed part of the lift-enclosure. The contacts d, d are con- 
nected with the lift-controller circuit, so that when a gate is lef 
open the circuit is broken and the lift cannot be moved. 
contacts d, d take the form of a pair of oppositely-arranged 
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pivotally mounted in brackets g, g, and connected by an insulated 
spring h, so that when the gate is closed the contact-piece a inter- 
poses itself in between the free arms d, d, which latter close u 
the contact-piece a by the action of the gh, 80 complete 
the electric circuit with the lift-controller to enable the lift-cage to 
moved. The catch-arm of the lever ¢ is connected by a Bowden 
wire { with a lever m pivoted within the lift-enclosure, so as to be 
operated by a projection o on the li ; the movement of the 
lever m being utilised, through the medium of the connection l, 
to disengage the catch-lever e from the catch b to unlock the gate 
and permit the latter to be opened when the lift-cage is te 
thereto. The lever m may be returned to its normal position to 
project into the path of the pesteeen o bya ing p or other 
bo aig! means, and is preferably carried in a box r. (Accepted 
‘uly 11, 1906.) 


PUMPS. 
3462. J. Gwynne, London, and E. W. Sargeant, 
Hammersmith. Centrifugal Pumps. (3 Figs. 
12, 1906.—This invention has reference to an eed constven: 


tion of compound centrifugal pumps 
water is conducted from the dette 


peller to suction openings on both sides of the next disc or im- 





of this double-inlet principle in the manufacture of 
series centrifugal pumps. A, Aare two end 

which are located intermediate castings B, w 
exactly similar form. The water enters at O, passes equally to 
both sides of the first disc E, as shown by the arrows, then 





n the above-described arrangement, and the driving- a closer 





out into the volute F, one-half going through the centre port 
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through passages ff ons ‘tanongh the, othe dince bn on 
@ & passes thro’ e other an 
exactly similar way, and, finally, into the volute or chamber K 
in the end casting and th the discharge-pipe. In each 
intermediate casting B there are two curved or ag 
M, M, formed by removing a portion of the side of the volute F ; 
through these M, M the water passes from one disc, through 
passages I, I, to the adjacent side of the next one, w! & pas- 
jo df ‘ovided to carry the suction water to the centre of the 
other side of the said next disc. This passage I is entirely 
enclosed to keep the suction d waters of each par- 
ticular disc se; , and is carried around the volute F between 
the points N, N in a curved form, The arrangement of these 
ports will be similar in each intermediate casting B, whatever 
their number. e passages I, I are made to pass on both 4 
and left of the disc in order to obtain a very free passage for the 
water to the centre of the disc from the opposite directions, as 
indicated by the arrows in Fig. 1. (Accepted July 11, 1906.) 


A. Sulzer, E. Sulzer, J. Sulzer, and C. Sulzer, 
and Lud Ger- 


2796. 
Winterthur, Switzerland, en, 
} oeny Centrif Pum: (2 Figs.] February 5, 1906.— 
This invention relates to the oun method of relieving the end 


thrust of centrifugal pumps by causing the water pressure to 
exercise a thrust upon the pump-shaft in the contrary direction 
to the thrust on the pump. The invention consists in a device 
for this purpose in which a rotation body or disc that serves to 
relieve the — forms, in —— —_ a = end part of the 

mp, an annular space open e phery, wi space can 
Be more or less closed by an axial shifting of the rotation body. 
On the cover f of a a a@ is fixed a casing b for the 
shaft beari The pump tt ¢ passes through the cover /, 
ressure chamber d of the pump, and has its 
ng b. The outer side of the cover f is formed 
with an annular surface g, which, in combination with the surface 


pie 
“see 





h of the rotation body or disc ¢, more or less closes the space k 
formed between / and i, against the space / of the bearing casing. 
The rotation body i is formed with the cylindrical part m, which 
is screwed on the shaft c and passes through the cover /, the 
bore of which is larger than the outer diameter of the cylinder 
m. Water from the pressure chamber d of the pump leaks 
through between the cylindrical part m of the rotation body i 
and the bore of the cover finto the space k, where it acts upon 
the rotation body in the direction of the arrows. It flows between 
the surfaces g and A into the space 1, from which it can be dis- 
charged through the opening 0. The narrow space between the 
surfaces g and A is adjusted automati » according to the 
quantity of water round the cylindrical part m of the 
rotation body into the space k, and this quantity of water is pro- 
— to the pressure existing in the pressure chamber d. 

@ position of the rotation body i consequently co nds to 
the pressure in the chamber d. (Accepted July 11, 1906. 

199. W. Weir, Cathcart. Lift-Valves. [5 Figs.) 
October 6, 1905.—This invention relates to improvements in lift- 
valves and their for use in pumps dealing with gases and 
liquids. According to the invention, the valve A is formed by 

—} stamping, or spinning from metallic sheets or from a 
fo isc of ductile material. The sectional form of the valve 
is that of a ring with a grooved or arched passage B formed be- 
tween the two seating faces D. The outer wall C of the passage 
B is then utilised in conjunction with the — F for guiding 
the valve during its lift. The guard F is formed by pressing, 
stamping, or spinning from a metallic sheet, or from a forged disc 
of ductile material, a disc with a central flat portion or depres- 
sion G, between which and the circumference of the disc an 





annular 
outer circumference. The circumferential e or 
ide for the valve A, and the crown K of the annular 


H is formed by the downward flanging of the 
J forms 
H torms the stopper for limiting the lift of the valves. Accordis 
modifica of the guarc F) shown in Fig. 1, there is 
formed between the central flat po:tion G and the outer flange J 
an additional annular arched passage H!, into which can be 
ey aspring L bearing on the csown of the passage or arch. 

guard F is secured to the seat )! by means of a stud M fixed 
in the seat and projecting through the flattened central part G of 
the guard F between the flange J, and held by means of a nut 
M!, Openings N are made in the F between the flange J 
and the central portion G, to allow free passage of air or liquid. 
(Accepted July 11, 1906.) 


RAILWAYS AND TRAMWAYS. 
1695. C.J.Spencer, Bradford. A 


what are known as magnetic relays, in connection with an electric 
, whereby the same may operate si the main connec- 

8 are made by means of the trolley or the like. The re 
shows an arrangement for one lamp or signal, and consists in a 
contact C at one end of the control on the overhead wire W, and 
connecting the contact O by a wire W! to a point C! connected to 
a coil M of a magnetic relay. This magnetic relay is connected 
through, by , two 250 volt lamps L in series, when the 
yon is 500, and from thence to earth by a wire E, as shown. 
ing from the negative end of the coil M is a wire W2, con- 
nected to a contact C? on the overhead wire W at the other end 
of the control. An armature A is ted adjacent to the core B 
of the relay, and is suitably and permanently conuected to the 
trolley wire, as shown by the arrow T. In operation, the trolley 
wheel or arm, making contact for a fraction of a second at C, 
magnetises the core B and draws the armature A into contact 
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therewith, and causes a current to pass from the trolley wire W, 
down T, and hold the armature in contact with the contact C! and 
core B, thus keeping the circuit complete, and supplying current 
for the ps, or the operation of other — apparatus 
The trolley or the like passing along the overhe: whe W, on 
reaching the end of the control, makes tact with the contact 
C2, causing a momentary current to pass ae the wire W? to the 
negative end of the coil M and demagnetise the core B, owing to 
the fact that the resistance of the wire W2 is considerably less 
than the electrical resistance of the coil M of the relay, hence the 
result is that the coil M is short-circuited and the core B demag- 
netised, thus releasing the armature A and breaking contact, first 
at the contact C! at the time when there is practically no current 
flowing ; thus the relay is sparkless in operation. The signal or 
the iike is thus rendered inoperative or the lights extinguished. 
(Accepted July 11, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


23,829. J. E. Ogden, Liscard. Steam-Tra; 
{2 Figs.] November 18, Boe This invention relates to — 
traps having an ex -tube acting in conjunction with the 
discharge-valve, and a fitting provided with inlet and outlet 
chambers, and consists in the provision in the inlet chamber of a 
sump-like part, into which the expansion-tube projects. An outer 
tube ais screwed at one end into a fitting containing admission 
and exhaust b and c. This fitting is divided into two 
chambers by a diagonal partition d. The admission port b com- 
municates with the inlet chamber e, and the exhaust port ¢ com- 
municates with the discharge chamber f. An exp tube 
constructed of brass is arranged within the outer tube a. This 
expansion-tube g <—y through the partition d so as to com- 
municate with the inlet chamber ¢. The a space between 
the outer tube and the expansion-tube communicates with the 
discharge-chamber f. The other end of the expansion-tube is 
provided with a valve-seat h, which receives a valve i adapted to 
control the outflow of fluid from the expansion-tube g ; the said 
valve is mounted on a stem or spindle j passing through the cap k 
of the valve-chamber /, to which the outer tube a is attached. 
The annular space between the outer tube a and the expansion- 
tube g communicates with this valve-chamber. A lever m is 














arranged in combination with a spring » to exert pressure on 
the valve stem j and so force the valve towards its seat. The 
lever is also provided with a pin or stop o which acts on a part 
of the valve ber so as to limit the motion of the lever due 
to the action of the spring. When the expansion-tube g contains 
steam, unless this steam is at a very low pressure, the expansion 
of the tube will be such that the valve-seat and the valve will be 
in contact with each other; the stem j will also be in contact 
with the leverm. When, however, the expansion-tubes contain 
nothing but water, or a certain amount of water, at a relatively 
low temperature, the tube will be so much contracted as to with- 
draw the seat from the valve, the valve being kept off its seat 
by the fluid pressure within the expansion-tube and the spring 
being unable to force the valve inst its seat owing to the sto 

o provided on the lever. Guiding-fins p are arranged towar 

the valve end of the expansion-tube so as to slide between guide- 
pieces pro ing from the interior of the valve-chamber/. A rod 
@ is provided within the ne so as to leave only a 
narrow annular space for fluid between the rod and the interior 
of the expansion-tube. By thus reducing the capacity of the 


July 18, 1906.) 


25,505. J.N. Paxman Plane, 


prises a chamber formed in the smoke-box of the boiler throuyh 
which the fire-tubes are extended. In the smoke-box is formed , 
chamber A, through which extensions of the fire-tubes Y pass, 
Between the extensions of the tubes Y are a seri 
C arranged parallel with the said tubes. 
ing the wall between the steam of the boiler and the smoke. 
box is formed a second cham , which is open at its lower end 
to the chamber A. The chamber A is connected with the stea») 
space Z by a tube B, and from the upper part of the chamber D an 
outlet pipe E is led to the front end of the boiler within the steam 
space. e action is as follows :—The steam generated in tlic 
boiler flows into the chamber A, where it is caused to flow in a 
zigzag direction over the fire-tubes Y by reason of the baffle-plates 


_ Fig 4 


as 
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C. The steam then passes upwards through the chamber D, and 
across the tubes Y, ing through the said chamber, and thence, 
in the form of highly superheated steam, into the outlet pipe E. 
The superheater may also be combined with a steam-dryer com- 
posed of two boxes connected ther by a series of looped tubes. 
As illustrated, the boxes J and J! are connected with the steam 
space Z of the boiler, and with the chamber A of the superheater 
by means of pipes bl, and are connected by a series of looped 
tubes j, which project into the smoke-box X of the boiler. The 
saturated steam from the boiler passes first into the box J, thence 
through the tubes j into the box J!, from whence it into 


the chamber A of the superheater in the form of dry steam. 
(Accepted July 11, 1906.) 
MISCELLANEOUS. 
. &. C. Davidson, Belfast. Coo) or Heat- 


20,883 
ing Fluids. (2 Figs.) October 14, 1905.—This invention re- 
lates to apparatus for heating or cooling either gaseous or liquid 
fluids, and to that type of apparatus wherein heated or refrige- 
rated fluid is through a series of pipes, arranged sinuously 
in the form of a grid coupled to supply and exhaust chambers, 
which, in some cases, have formed some part of an enclosing 
casing, the fluid to be heated or cooled bein through 
spaces between the pipes, so that by contact with their exterior 
surfaces it becomes either heated or cooled, as the case may be. 
According to this invention, the apparatus as a whole consists of 
two detachable elements, one element being composed of a frame 
or pillar, carrying at its opposite ends the supply and exhaust 






































chambers respectively ; the second element consists of a grid-like 
section or a number of sections of sinuous tubing detachably 
coupled to the said supply and exhaust chambers. A is a detach- 
able section of sinuous piping ; B is the supply chamber to which 
one end of each section of the pipe is connected ; C is the exhaust 
chamber to which the other end of each section is connected ; 
D, D are projecting nozzles on the supply and exhaust chambers, 
to which the ends of each section are connected by, preferably, 
union couplings; E isa framing or pillar connecting the supply 
and exhaust c! bers ; F is a stool for supporting the side of the 
sections furthest from the supply and exhaust chambers ; G is an 
enclosing casing around the sections, and H is a fan for sucking or 
forcing air or other fluid to be heated or cooled through the sec- 
tions. (Accepted July 11, 1906.) 








Ruopes’s STEAMSHIP GuIDE.—This is one of the most 


serviceable of books for sea-voyagers, as it gives most 
complete information regarding the steamship lines and 


their sailings, and the reader can easily arrive at full 
information as to the times of sailing, duration of voyage, 
fares, &c. There is also given a number of hints regarding 
the arrangements that ici 
as to ensure comfort, An interesting itinerary of a 
world’s trip 
feature has 


ould be made in anticipation, so 


gives brief notes of what may be seen. A new 
m introduced this year in the form of a 


i f the financial tion of the leading steamship 

expansion-tube, the amount of steam which is pocketed in it parties n Poh - Sading 
water begin reduced ecepted | Companies, 80 that, with the list of principal ger 
= o.ae Be tee & “ - steamers and their dimensions, and the useful charts 


iving the trade routes, the work is now a standard pub- 
ication. It is edited by Mr. Thomas Rhodes, and pub- 


y Messrs. George Philip and Son, Limited, 32, 








utomatic Electric 
(4 Figs.) January 2, 1906.—This invention relates 
to automatic electric si 
carrying out the inven 


use on electric tram 


ways. In 
, which consists chiefly in the use of 


of a generator of the multitubular of locomotive type, which com- 


and H. G. Colchester. 
Silfercetnproemsts fe tatpe ol wemesier treo pt | lined 
im) vemen n su eater [0! B 
ro y ot locomot dom: | Fleet-street, E.C. 
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Steam-Turbine and Turbo-Compressors: Their Design 
and Construction. By Frank Foster, M.Sc. The 
Scientific Publishing Company, Manchester. [Price 
10s. net. s 

THOUGH Me very respectable antionty, having at- 
tained or passed its two-thousandth birthday, the 
steam-turbine was still non-existent in the days of 
King Solomon, or he might have found additional 
grounds for his complaint that to the making of books 
there was noend. Every succeeding month sees the 
production of a new treatise on the steam-turbine, 
and so keen is the engineering public in its quest 
of information as to this form of prime mover, that 
even works of very moderate merit, to say the least, 
seem to rapidly attain the dignity of a second edition. 
The trouble in many cases seems to be that the 
author having at disposal material sufficient for the 
production of an excellent paper for one of nume- 
rous scientific or technical societies, seems unable 
to resist the temptation to write a treatise in which 
he finds it necessary to speak of matters concerning 
which his information is imperfect, or to which he 
has failed to give adequate study. This certainly 
appears to be the case with the production now 
under review. Undoubtedly, Mr. Foster in several 
cases puts his finger on some weak points in exist- 
ing steam-turbines. For example, on page 119 he 
illustrates, and rightly condemns, the practice of 
having a shoulder at the root of the blades project- 
ing above the surface of the drum or casing, which 
is a characteristic feature of one form of blading 
now in use. Moreover, his volume contains much 
excellent descriptive matter capitally illustrated— 
though, by-the-bye, a number of these illustrations 
appear to have been taken from our columns with- 
out acknowledgment of their source ; and others, 
we have reason to believe, have been merely re- 
drawn from our figures. Naturally, a certain pro- 
portion of this descriptive matter is already out of 
date, but this is scarcely avoidable during the rapid 
growth of the steam-turbine industry which is 
characteristic of the present time. 

A considerable proportion of the volume is 
devoted to a mathematical investigation of certain 
problems arising in steam-turbine design. Much of 
this is, in the nature of the case, a reproduction of 
the work of others; and as to this the only criticism 
we have to make is that in certain cases the demon- 
stration is insufficiently detailed. Thus, to take a 
simple case, our experience of the mathematical 
ability of the average draughtsman leads us to 
doubt if he will be capable of demonstrating for 
himself that, in the conditions stated on page 85, 


the work done by the turbine is 3 (v,cos8 —V)V, 





where 8 is the discharge angle from the guide- 
blades, v, the speed of the steam at issue, and V 
the speed of the wheel ; but it is possible that we 
may be under-rating the knowledge of trigonometry, 
or vector-geometry, now common in the drawing- 


office. 

Where Mr. Foster departs from the beaten track 
of mathematical investigation, however, he appears 
to bea very unsafe guide ; and, indeed, the power 
to do original work in applied mathematics seems 
to be nearly as rare as that of making a real 
advance in the region of pure science. His 
investigation into the end-thrust on the blades 
of a reaction turbine occupies nearly four pages, 
and leads to the result that the pressure is pro- 
portional to the projected area of the blades. 
Obviously, if we take two imaginary planes cut- 
ting the turbine at right angles to its axis, and 
passing in each case through the inter-space be- 
tween the fixed and moving blades, the annular 
stratum of fluid confined between these two 
planes is subject at one end to a force P, A, 
and at the other to a force P,A, where A is the 
area of the annulus. Hence, in the absence of 
equivalent resistances, the mass of fluid will ac- 
celerate its motion. To a certain extent it does 
this in the case of a steam-turbine, as the momen- 
tum is usually somewhat greater at the low-pressure 
end of a section, but not to a serious degree. 
Hence we may neglect this increase of momentum ; 
and then the resultant force (p,—p,) A has obviously 
to be taken up by the blading. Half is taken by the 
fixed guide-blades, and the other half by the moving 


blades, so that the total end force on the rotor is 
} (p, — p,) A, where A, as stated, is the total area 


of the annulus intercepted between the guide-blades 
and casing. 


In another case Mr. Foster arrives at the equally 
incorrect result that to reduce blade friction the 
entrance angle to the blades of a reaction turbine 
should be about 60 to 65, and the angle of dis- 
charge 40 deg. to 45 deg. The working-out of the 
problem is not given in detail, but the result is 
obviously wrong to any one acquainted with tur- 
bine design. It is easy to show that, provided 
the wheel can be run at its synchronic speed, the 
frictional losses will be least when the entrance 
angle is 90, and that of discharge as small as pos- 
sible. Where much under-speeding is necessary 
these angles may be modified with advantage, the 
entrance augle being reduced, and that of discharge 
increased. Possibly the author’s mistake in this 
case has arisen from a failure to appreciate what 
constitutes the natural element into which a 
compound turbine can be divided up. Looking at 
the matter from the point of view of the steam, the 
latter, if sentient, would be able to appreciate rela- 
tive velocities only, and would not know whether 
it were entering a fixed or moving set of blades. It 
would, however, in the case of a compound turbine 
find a certain periodicity in the character of its 
velocity diagram. In the case of a reaction turbine 
the diagrams for the fixed and moving blades are 
identical in character, and each set may therefore 
be calleda stage. In the case of an impulse turbine 
this periodicity only appears after the steam has 
ny through both the fixed and moving blades, 

th of which are therefore included in a stage. 
Further, it is easy to show that the over-all effici- 
ency of the turbine, as a whole, is mainly de- 
pendent upon the ratio of the losses in the stage 
thus defined to the thermo-dynamic head accounted 
for there. On page 5 Mr. Foster has a paragraph 
in which he professes to define the term ‘‘ stage,” 
but the. profession is not borne out, and it is only 
after reading the subsequent two or three es 
that we discover that he takes a stage as consisting 
of the combination of a set of moving with a set of 
fixed blades or nozzles. 

Another bad slip in the matter of applied mathe- 
matics occurs on page 86, where the writer states 
that the turning effect on an impulse wheel is a 
maximum when v, cos 8= the speed of the wheel, 
v, being the steam velocity and 8 the angle of dis- 
charge from the guide-blades. Common - sense 
shows that the maximum occurs when the speed of 
the wheel is zero. 

It is the use of mathematics in the fashion 
of which we have here given instances which 
prejudices the practical constructor against the 
a of technical schoolmen. e asserts, 
wrongly, we believe, that the training there given 
destroys the common-sense of the students, and that 
they compute instead of thinking ; and cases such 
as we have instanced above undoubtedly afford 
him material in support of his contention. It 
is a safe procedure when calculation leads to 
an apparently absurd result to doubt the cal- 
culation rather than one’s common-sense. Excep- 
tions, no doubt, occur—such as, for instance, the 
established fact that the elastic strength of a rect- 
angular cast-iron beam can actually be reduced by 
casting a fin on it. 

In spite of the errors we have enumerated, to 
which we could make many additions, the book is 
not without merits. The descriptive portions are 
well done, and the writer has had an opportunity 
of making measurements from several turbines ; and 
it is interesting to note that he found in a Westing- 
house-Parsons turbine of 1500 kilowatts the radial 
clearance ranged from 0.06 in. to 0.1 in. for the 
blades ; whilst in a Willans and Rebinson turbine 
these clearances he found to range from 0.025 in. 
to 0.035 in., or very much less. It has, however, 
to be noted that with the open-ended blading used 
in the Parsons turbine, the line of flow of the 
leakage steam must, to a large extent, follow the 
general direction of the flow through the blades, 
and is thus substantially reduced in amount; and 
reaching the next stage in the proper direction, it 
can do there useful work. 





The Law Relating to the Payment of Commission. W. 
Hottanp Lupton. London: Effingham Wilson. 


[Price 1s. 6d. net. 

Tus volume of Wilson’s Legal Handy Books con- 
tains as much information on the subject it deals 
with as can be expected in a small book of under a 
hundred pages. It should be useful to those who 
wish to understand general principles, and trust to 
others for more detailed information. 


should be 58 L.T., not 58 L.J., and no references 
are given to some half dozen cases, one of which at 
least, the Boston Deep-Sea Fishing Company v. 
Ansell (39 Ch. D. 339), is important. We noted a 
misprint on page 35, ‘‘ but which is” for ‘‘ which 
are,” and the case of Bilbee v. Hasse is referred to 
throughout as Bilbee v. Hassee. These are small 
mistakes, but being so should be the more easily 
avoided. 


Die Entwicklung des Niederrheinisch - Westfilischen 
Steinkohlen-Bergbaues in der zweiten Hiilfte des 19 
Jahrhunderts. By the Verein fiir die bergbaulichen 
Interessen im Oberbergamtsbezirk Dortmund in Gemein- 
schaft mit der Westfiilischen Berggewerkschaftskasse 
und dem Rheinisch - Westfilischen Kohlendsynikat. 
Vol. VII. Berieselung, Grubenbrand, Rettungswesen, 
Beleuchtung, Sprengstoffwesen, Versuchstrecke. 517 
pages, with 363  Atiry sam dp three plates, Vol. VIII. 
Disposition der Tag lagen, Dampferzeugung, Central 
kondensation, Luftkompressoren, Elektrische Centralen. 
719 pages, with 616 text figuresand 25 plates. Vol. IX. 
Aufbereitung, Kokerei, Gewinnung der Nebenprodukte, 
Brikettfabrikation, Ziegeleibetrieb, 711 pages, with 
337 text figures and nineteen plates. Berlin: Julius 
Springer. 

Tue three more excellent volumes of this magni- 
ficent pe ye! on the development of the West- 
phalian coal industry, published since we reviewed 
the Sammelwerk in our issue of May 12, 1905, 
complete this work.* We explained the character 
and object of this unique publication on that occa- 
sion. In the volumes before us we again recognise 
how scientific spirit and method have overcome 
grave obstacles, and how co-operation, to which we 
owe these collective accounts, is compatible with 
individual independence and enterprise. 

Vol. VII. deals with Irrigation, Colliery Fires, 
Salvage, Illumination, Blasting, and the Experi- 
mental Gallery. When the explosive character of 
coal-dust, first pointed out in England and France, 
had been proved by experiments at Neunkirchen 
and elsewhere, watering was introduced into the 
colleries of the Ruhr basin. The terrible explosion 
at the Carolinengliick Colliery in February, 1898, 
caused the authorities to insist upon the speedy 
adoption of watering in mines which, like the 
Carolinengliick, had been regarded as safe. That 
meant fixing thousands of miles of pipes, costing 
on an average as installed about 2s. 6d. per metre. 
But the money has been well spent ; the number 
of fatal accidents--0.450 annually per thousand 
previously—went down to 0.117 per year in the 
period 1899 to 1901, and the pipes have proved a 
great convenience below, — ly for local venti- 
lation. Mr. Stein, whose descriptive accounts of 
the pipes and their installation will thoroughly 
satisfy the engineer, comes to the conclusion that 
road watering has not increased the frequency of 
falls of roof, as had been alleged, and that the 
damp atmosphere does not favour the spreading of 
the dreaded miner’s worm. 

The most interesting sections by Mr. Herbst, on 
colliery fires and salvage, respiration ap tus, 
and smoke-helmets, would call for a detailed notice, 
if we had not on recent ‘occasions dwelt on these 
problems, whose terrible importance the appalling 
Courriéres fatality has once more brought home to 
us—not in vain, it is to be hoped. e Hibernia 
Colliery—-whose volunteers would have achieved 
more at Courriéres if their offer of help had imme- 
diately been accepted—took for some time the lead 
in the salvage arrangements ; but the Harpen and 
Gelsenkirchen Collieries are certainly not behind 
now. A few central salvage stations were first 
proposed ; it was recognised, however, that the 
rescuers must be familiar with the mines, and 
regular volunteer brigades are now established at 
most of the collieries. The men have their regular 
drill in houses and shafts, where they have to 
crawl over obstacles in the dark, climb up ladders, 
brick up passages, revive victims, and do a re- 
corded amount of work, in order to ascertain how 
long their strength would hold out in a vile atmo- 
sphere when carrying the rather heavy outfit. The 

arpener Bergwerks-Gesellschaft arranges for exer- 
cises underground at intervals of one or two weeks. 

There seems to be a preference for the pneumato- 

phors of the Giersberg, Driiger, and G. A. Meyer 

types, with two oxygen cylinders, the second to be 
reserved for the return. It is recommended that 
everything should be covered with canvas to enclose 
projecting parts. Air-supply tubes have also ren- 
dered good services. It was Dr. J. Haldane, in 
this country, who established that perhaps 77 per 














The reference to Toulmin and Millar on page 45 
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cent. of the victims of three fire-damp explosions 
of 1896 were really poisoned by the after-damp, 
the carbon-monoxide, and not killed by the ex- 
plosion ; but the British miners have little experi- 
ence, so far, of oxygen apparatus and salvage 
drill. 

We pass over the exhaustive sections, by Messrs. 
Fiahndrich, Beyling, and Baum, on illumination 
and safety-lamps, to notice blasting and the experi- 
mental blasting-gallery at Gelsenkirchen-Bismarck, 
described by Messrs. Heiseand Beyling. The actual 
gallery has been in operation since 1896, and is 
subsidised by all the mine-owners. The gallery 
proper isa tube of oval section, 34 metres in length, 
1.85 metres in height, 1.35 metres in width (112 ft., 
73 in., 53 in.), formed of three layers of pitch- 
pine boards, tarred inside, and held together on 
the outside by elliptical rings of I irons, about 2 ft. 
apart. The one end is open ; the other fixed into 
a concrete block, 10 ft. in length, which holds 
the two mortars of crucible steel, from which the 
charges are fired. More than two-thirds of the 
tube are buried in the earth, but the fifteen 
windows, covered with 1l-in. panes, packed with 
asbestos and rubber, are visible, and can be 
watched through a horizontal slot in the wall of 
the observatory hut, opposite the tube. Fire-damp 
from a disused working is stored in a gas-holder, 
analysed, introduced into the tube or the special 
explosion chamber in it, and distributed by means 
of a fan with wooden blades, which also spreads 
coal-dust. When everything is ready, the blades 
are placed in the axis of the tube, and they are not, 
as a rule, destroyed by the explosion. Lamp tests 
are conducted in the Schéndorff gallery. The 
blasting experiments show that it is very difficult to 
arrive at any reliable conclusion as to the relative 
safety of a blasting agent. The improvement in 
certain explosives noticed in 1898 were not all con- 
firmed by the tests of 1903-1904. Experiments 
with bare cartridges, fired directly in the open, 
are likely to be misleading, because the explosive is 
scattered about, and may or may not fire the gas. 
But a good deal may be learned from such experi- 
ments, especially as to the value of solid tamping, 
and as to the dangers of paraffined cases. It is 
found that all blasting agents are more or less cap- 
able of starting an explosion; and all coal-dust, 
even if not rich in gaseous constituents, is liable 
to explode, er paren | in the presence of methane. 
Blasting agents which give very hot flames are par- 
ticularly. dangerous; but the experiments ikon 
that the French rule for estimating the safety from 
the calculated temperature of the combustion can- 
not be accépted, since too much depends upon the 
fineness of grain, pressure, &c. Hydro-oxygen 
cartridges must be rejected, however, on account 
of their hot flames. A certain amount of moisture 
in the coal-dust does not render the dust appre- 
ciably safer; but when the walls of the tube are 
wet, the flame will not cause an explosion, unless 
the wave is stopped by some obstacle. It is 
curious that burning are lamps will not fire coal- 
dust in the absence of explosive gas. 

We cannot say more than a few words on 
Vol. IX., in which Professor Sommer and Mr. 
Heinrich Weber expound how coal is separated, 
washed, and screened ; how coke is made, and the 
by-products, tar, benzene, and ammonia, are re- 
covered; and how briquettes, and bricks of 
various types, are manufactured. The coal sepa- 
ration is first explained in its general features, and 
some characteristic plants constructed by Messrs. 
Schiichtermann and Kremer, the Humboldt Com- 

ny, Messrs. Liihrig Nachfolger, Fr. Gréppel, 

essrs. Baum, and Measrs. De Fries and Co. (these 
latter installations are entirely on the dry plan) 
are then described in detail. The coke industry 
has taken a rapid rise in the Ruhr basin since 
the introduction of the retort ovens; and man 
of the types in use there and well-known all 
over the world, the Hiissene:', Otto, Otto-Hoffmann, 
Otto-Hilgenstock, Otto-Ruppert, Bauer, Brunck, 
and Collin ovens, originated near the Ruhr. The 
recovery of the by-products has been pushed to a 
high degree of perfection. The distillation of tar is 
not, as a rule, carried far in the collieries, while 
ammonia sulphate is generally recovered on the 
spot. The briquette manufacture has also been 
highly developed, and the same applies to brick- 
making ; it having been mechan after much ex- 
perimenting, that the shales of the coal measures 
yield an excellent material for ordinary bricks, 
flagstones, and stones for pavements, gutters, 
vaults, &c. All the machinery and processes are 


fully described, and much valuable information is 
given as to yields and costs, though this volume 
seems to be confined more strictly to the half- 
century ending with the year 1900 than the other 
volumes. We pick out one noteworthy observation. 
It was found that the small coal made smoky 
briquettes when mixed with pitch. When put in 
the coke ovens, however, these briquettes gave a 
splendid coke, while 80 per cent. of the pitch was 


three volumes (X., XI., and XII.) on the economica] 
development of the Rhenish- Westphalian coal in- 
dustry (this group for 50 marks). We need, how- 
ever, hardly repeat thata glance at any of the 
volumes will convince a mining engineer of their 
high value. 
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recovered. A similar treatment has since st 
fully been applied to coal which had not, so far, 
repaid coking. 

Vol. VIIT., the last published, Bergassessor 
Wolff explains, with the aid of many useful plans, 
the disposition of the surface works of collieries, 
which has much changed during the rapid develop- 
ment in the last decades. At present the pro- 
prietors are reaping the benefit of having in due time 
made ample provision for increased outputs. Steam 
oa ago for collieries is then treated by Mesars. 

tach, Biitow, Bracht, and A. Miiller. In April, 
1905, the collieries of the district of Dortmund 

essed 4450 boilers, more than half of these 
eo two-furnace boilers, 550 portable, and 363 
water-tube boilers ; the average pressure was 8.85 
atmospheres. As in all these sections, much in- 
teresting detail will be found about fittings, feed- 
water purifying, superheating, steam-traps, &c. ; 
there are also tables on boiler explosions. The 
next division, on Central Condensation, by Messrs. 
Stach and Schimpf, contains particulars of ex- 
haustive tests and working expenses; in one 
case, for instance, a central condensing plant 
which cost 115,000 marks saved 51,900 marks in 
annual working expenses. The section on Air- 
Compressors, by Mr. K. J. Miiller, describes 
many plants briefly, and emphasises that relia- 
bility, rather than economy, should be the first 
consideration. 

In the remaining 300 pages of the volume Pro- 
fessor Baum deals with central electric power 
stations. In the district treated 30,000 horse- 
power of the water-pumps is electrical, and the 
—_ low-speed electric motors for pumps of 

e earlier days have given way to ordinary phase 
motors for high-speed and high-pressure centri- 
fugal puinps. Most fans, small and large, are elec- 
trically driven. As regards pneumatic drills, the 
author regards double energy conversion, steam or 
gas, into electricity, and electricity into com- 
pressed air, as more promising than compressed air 
main systems, carried from the surface down the 
shaft and underground. The new underground 
haulage installations are all electrical. Complete 
electric winding was only started in 1902, and Pro- 
fessor Baum, though favourable to electric machi- 
nery, is inclined to suspend judgment on its com- 
mercial advantages. It is interesting to note that 
the new electricity works at Essen, which com- 
mand 28,000 horse-power, including a steam-turbine 
of 10,000 horse-power, are supplying electric power 
both for regular, continuous, and for occasional use 
in collieries ; in the latter instance the mine could, 
in cases of breakdown and repair, rely on this 
supply without having to_provide for reserve power. 
The Coure Colliery offers an example of electric 
centralisation ; twenty-six motors, aggregating 909 
horse-power, have been installed on the surface, and 
thirty-four motors, for 707 horse-power, below. 
Trip current transmission and - motors pre- 
dominate. The primary engines of the electric 
plants are also described, and the experience 
 asrree with steam-turbines and gas-engines, and, 
urther, with accumulators, will prove of interest. 

This splendid series of monographies is thus 
comple The Rhenish-Westphalian coal in- 
dustry has an organ of its own in Glick Auf! 
in which the further development can be followed 
up. We have already pointed out that most of 
the volumes are brought. very well up to date, 
although the official title speaks of the develop- 
ment during the last half of the past century. We 
are sorry that an alphabetical index has not been 
compiled ; we quite understand, however, that its 
preparation would have caused an unusual amount 
of trouble, since the twelve volumes constitute a 
library on coal-mining. It has taken nine years 
to complete these twelve small quarto volumes, 
with their 5814 pages of subject-matter, 2644 text 
figures, and 163 plates. Everything connected 
with the work is exceptional, the price (of 160 
marks for the wholeseries bound in linen) included. 
Single volumes are not obtainable. But the pub- 
lisher offers separately the collection of geological 








and topographical maps (price 25 marks), and the 
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THE WEIGHT OF A CROWD. 


To the structural engineer the possible and 
normal weight of a crowd of people constitutes 
an important factor of calculation. Notwithstand- 
ing the fact that it is a point most easily deter- 
minable, yet it is one upon which considerable 
divergence of opinion exists among various autho- 
rities, and one which is invariably understated. 
It is a factor which lends itself to the deter- 
mination of exact data based upon the results 
of practical investigation, but, curiously enough, 
little energy has been expended in such a course ; 
the prevalent custom being rather to accept as 
a basis the recommendations of Trautwine, who 
advanced the theory that ‘‘ on bridges for turn- 
pikes and common roads, no probable contingency 
could crowd people to such an extent as to 
weigh more than 80 Ib. per square foot of floor ; 
and this may safely be taken as the maximum load 
on spans of 20 ft. or more. To compensate, how- 
ever, for impact we recommend to adopt 100 Ib. as 
the limit for crowds” (‘‘ Civil Engineer’s Pocket- 
Book,” 18th edition, page 726). Consequently, in 
engineering practice, both in this country and 
America, this formula is more or less accepted. As 
a substantiation of his theory, Trautwine refers to 
the fact that, in a practical test, Mr. Nash, the 





correspondents rarely advanced the results of actual 
and practical investigations upon the point in sub- 
stantiation of their contentions, Professor Spofford, 
of the Massachusetts Institute of Technology, re- 
peated Professor Johnson’s experiments in a rough 
manner, and obtained a maximum load of 142.5 ib. 
per square foot. A little later the subject was 
taken up by Herr Hunschiedt, of Bonn, who re- 
corded a maximum of 144 lb. per square foot. 
Subsequently Professor Kernot, of Melbourne, 
conducted a series of similar investigations, and 
obtained a maximum load of 143.1 lb. per square 
foot. In these three instances it is a notable cir- 
cumstance that, although falling short of Professor 
Johnson’s maximum, they are sufficiently approxi- 
mate to one another to substantiate Professor 
Johnson’s main contention. 

The latter, however, was a little later compelled 
to follow up his previous experiments by the theory 
advanced by two eminent American structural 
engineers—Messrs. Schneider and Cooper—who 
diverged widely from his conclusions, and stated that 
a load from a crowd of people in buildings, in excess 
of 40 lb. or 45 Ib. per square foot, was not sufficiently 
exceeded in practice to occasion much considera- 
tion. In order to demonstrate the fact that a load 
of either 40 lb. or 45 Ib. per square foot is con- 
tinually being exceeded in buildings, such as hotels, 


Had one man been withdrawn, and the average 
weight of the four remaining been raised to 160 lb., 
the requisite 40 lb. weight per square foot would 
have been obtained without the slightest tendency 
towards crowding. 

In these experiments the men were permitted 
to stand as they thought fit, and facing in all 
directions, but there was not the slightest crushing. 
— y same conditions more men were crowded 
within the pen, ranging from twenty, averagi 
150.7 Ib. ; Countaduct alin, fbecvicey ad 150 tb. 
twenty-eight men, averaging 167.7 lb.; and thirty- 
seven men, averaging 150.1 lb. respectively, with 
the result that the load per square foot of flooring 
averaged 83.7 lb., 1001b., 130.4 Ib., and 154.2 Ib. 
per square foot respectively. In the last-named 
instance the pen was considerably crowded, but 
it was no worse than that of a jostling crowd 
often encountered endeavouring to enter a build- 
ing or room, where the back portion is continu- 
ally pressing those in front. In one case the high 
average weight per man is due to the fact that it is 
the remainder of the company, after twelve lighter 
|men, who were standing just within the gate, had 
| been withdrawn. 
| Professor Johnson now resolved to obtain definite 
| data concerning the weight of a packed crowd, all 
facing in one direction, such as prevails within a 





architect of Buckingham Palace, wedged as closely | theatres, offices, churches, and similar structures, a | theatre or building, where all eyes are centred upon 
together as possible a group of men within an area | series of careful experiments were made, some of | the object of attention. Under such circumstances, 
of 20 ft. diameter, the last man admitted being the results of which are shown in the accompanying | considerably more people can be compressed within 








Fic. 1. 


100 Ls. per Square Foor. 


lowered down from above. In this extreme case 
a result of 120 Ib. per square foot was obtained. 

That the latter, however, is by no means the 
maximum that can be obtained is shown by the 
result attained by Mr. Stoney, who obtained a 
load of 147.4 lb. per square foot (an excess of 
37.4 lb. over Mr. Nash’s result) by packing fifty- 
eight Irish labourers, each of an average weight 
of 145 lb., within a space of 57 square feet. Tet 
Mr. Stoney’s high figure is by no means the limit, 
as Mr. Lewis Johnson, Professor of Engineering 
at Harvard University, has substantially shown, 
as the result of prolonged and continuous experi- 
ments. For some time he had been disposed 
to accept with reserve the prevailing idea of the 
weight of a crowd of people ; and accordingly he 
decided toembark upon a series of personal investi- 
gations, with the object of obtaining some decisive 
and first-hand information upon the subject. The 
tests were carried out with men selected from 
among his own engineering pupils at the Univer- 
sity, care being taken that those chosen for the 
investigation should be of average and normal 
build, and typical of those that would be found in 
the general crowd. The results obtained were 
somewhat startling, and proved the fallacy of the 
generally accepted ideas in a conclusive manner. 
The maximum result obtained showed that by 
crowding 67 men, averaging 151.5 Ib. each in 
weight, within a space of 64 square feet, a maxi- 
mum result of 156.9 lb. per square foot was 
obtained. 

When these results were published, in 1904, they 
were the subject of considerable comment. Various 
engineers denied the statement that a crowd of 
people could approach anywhere near the maxi- 
mum obtained, the general limit ranging from 80 Ib. 
to 120 Ib. per square foot. As, however, these 

















Fic. 2. 154.2 Ls. per Square Foor. 


illustrations. For the purposes of the tests, a 
wooden compartment, or pen, having internal dimen- 
sions of 6 ft. by 6 ft., was constructed. This box was 
placed on the ground, and braced securely to the 
walls of the building for strengthening it against 
internal pressure. This latter was considerable 
when from thirty to forty men were packed within, 
especially when it happened that they took a 
long breath simultaneously. The pen was entered 
by a gate opening outwards at the right, and 
this was further supported when closed, and with 
the maximum crowd within, by a heavy wooden 
locking-bar. Above this compartment and mounted 
on a scaffold was a camera, the lens of which 
pointed vertically downwards ; while for purposes 
of facilitating counting, and in order to be identi- 
fiable, as a check upon the records, the men within 
were requested to look upwards while the photo- 
graph was being taken. 

arious photographs were taken at different 
degrees of compactness, and it will be seen from 
the titles beneath each illustration that the load of 
40 lb. per square foot is easily exceeded. With 
ten men grouped within the pen, and averaging 
150.6 Ib., distributed over a surface of 36 square 
feet, a load of 41.8 lb. per square foot was recorded. 
This particular test was repeated with the occu- 
pants grou in various ways over the area of 
36 square feet, and of different weights; but the 


result of the tests was a variation between 41.8 Ib. | 


and 47.21 lb. per square foot. In another of 
these tests, to demonstrate the fact that a weight 
of 40 lb. per square foot is by no means an unusual 
weight to be imposed upon a floor, five men were 
hotographed within an alcove of 16 square feet. 
n this area the average weight of each man was 
133.8 lb., which is by no means abnormal ; and yet 
the load imposed upon the floor averaged 41.8 Ib, 





Fig. 3. 


181 Ls. per Square Foor. 


a confined area. In this instance especial care was 
.taken to select some prominently tall men, to 
| render the circumstance perfectly analogous. In 
| this manner it was found possible to squeeze forty 

men within the confined area of 36 square feet, and 

an average weight of 176.4 lb. per square foot was 

|yecorded. This result was so astonishing to the 
| investigator that he resolved to carry out another 
| test upon identical lines, only with somewhat 
| heavier men, the average being raised to 163 lb. 
| per occupant, giving » resultant load of 181.3 lb, 
|per square foot. This result is additionally re- 
| markable from the fact that, though tightly packed 
| within the pen, the forty men experienced no 
| serious signs of discomfort, and could move their 
limbs with a little difficulty. In a heavy crowd the 
| wedging is far more accentuated; since, so tightly 
packed is the mass that the moving of the hand or 
arm is impracticable, or, at any rate, dangerous to 
attempt. 

It is evident, however, that although such a 
stress is an extreme occurrence, yet there are many 
occasions when.analogous conditions prevail every 
day, such as the crushes that are encountered at the 
entrances to theatres, massed sightseers viewing a 
spectacular procession, and on platforms of railway 
| stations, especially during the early morning and 
evening. But, although such a high load is some- 
what rare, it is evident from the conclusions of 
Professor Johnson’s investigations that a weight 
of, at any rate, 140 lb. per square foot is quite 
feasible where there are throngs of people ; while a 
load of 80 lb. per square foot is quite common in 
buildings and private houses where social gatherin 
are frequent, and that a maximum of 40 lb. or 45 Ib. 
is far short of what actually does prevail. Even 
Trautwine’s factor for the margin of safety falls 





short of the mark ; since engineers, when design- 
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ing their structures, should be fully aware of the 
correct maximum that may possibly be attained. 
From the result of these investigations it is quite 
obvious that the theory that a crowd of people 
can only approach a weight of 80 lb. or 100 lb. 
per square foot in extreme cases is open to serious 
amendment, and by no means constitutes the ab- 
solute limit. 





THE STRENGTH AND ELASTICITY OF 
WHITE METAL. 


By Joun Goopmay, M. Inst. C.E. 


Tue fact that there are comparatively few in- 
stances in which white metal is used for construc- 
tive purposes will, perhaps, account for the small 
amount of data that has been published upon the 
strength and elastic properties of antimony-lead 
alloys. The series of tests about to be described 
were made with the object of ascertaining the 
physical properties of some white alloys which are 
used in the construction of pumps required for 
dealing with acids, alkalies, &c. 

The composition of the alloys was :— 


Number. 





Antimony. Lead. Tin. 
L 10 90 
2 13 87 
8 15 85 
4 15 80 5 


Twenty-four specimens of the alloys were made 
for carrying out the following tests :— 

1. Obtaining the tensile strength and elasticity. 

2. The compressive strength and elasticity. 

3. The crushing strength. 

4, The bending strength. 

5. The undamaged ends of the last-mentioned 
bars were used for obtaining the shearing strength 
of the several alloys. 

The dimensions of the tension test specimens 
used are shown in Fig. 1, annexed. 

When making the tension tests the shoulders of 
the cheese-headed ends rested on suitable swivelled 
seatings fitted into the shackles of the Buckton 
testing-machine ; but on applying the load a difti- 
culty very soon arose through the failure of the 
head, which broke off with a symmetrical cup-and- 
cone fracture, in the manner shown by the dotted 
line (Fig. 1), and at loads far below the estimated 
breaking strength of the parallel portion of the 


bars. For example, the head pulled off at :—- 
Tons. 

No. 1 8.75 
No. 2 7.54 


It was thought that the failure of the first bar 
might possibly be due to some hidden defect in the 
end of the bar; and in order to settle this point a 
second bar was tested in a similar manner, but the 
result was even lower than that obtained from the 
first bar ; it was therefore decided that all the bars 
should be turned down to about 14 in. in the 
middle ; and in the case of the above-mentioned 
bars the enlarged necks were screwed to enable 
them to be held in the testing-machine. The 
elastic properties of the alloys in compression were 
obtained from full-sized bars of the dimensions 
given in the figure, the flat ends of which were care- 
fully turned flat and true. The crushing tests were 
made on specimens 2 in. in diameter and 4 in. long 
with truly-turned flat ends. 

Young’s modulus of elasticity in both tension and 
compression was obtained by means of the author’s 
extensometer, * the accuracy of which (to the nearest 
jou th of an inch) was previously checked on a 
Whitworth measuring - machine. Autographic 
stress-strain diagrams were taken on the author’s 
recordert for all the crushing tests. The results of 
the tests are given in Table [. 

The bending tests were made on bars 2 in. deep 
and 1 in. wide on a span o* 12 in., with a central 
load. For well-known reasons it is almost impos- 
sible to accurately tind the e.astic limit of materials 
when in the form of a beam, unless the material 
has a very definite elastic limit in tension, which is 
not the case in the present instance. In the case 
of the beams now under consideration, the central 
deflection was measured to the nearest yoy, in., 
but it did not prove to be sufficiently accurate to 
enable the true elastic limit of the material to be 
detected. It is also well known that the beam 








* See ENGINEERING, September 11, 1896. 
+ See Excrxeertnc, December 19, 1992. 





TasLe 1.—Tests of White Metal. 
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formula does not hold, even approximately, after 


the elastic limit has been reached ; hence the true 
tensile strength of the material cannot be obtained 
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from the breaking load of a beam; but the beam 
formula may be used to obtain a convenient com- 
parative figure which shows the relative strength 
of the materials tested, and is usually termed the 
‘*modulus of rupture” for the beam, and is 
obtained thus :— 

Let W = the central breaking load of the beam in 


£ 


tons ; 
1 = the span of the beam in inches ; 
m = the modulus of rupture for the material 
in tons per square inch ; 
b =the breadth of the beam séction in inches ; 
h = the height of the beam section in inches ; 


then 
2 
¥ = fs °* : 

and 
= LOW! 
bh?” 


It must be clearly understood that fm is not 
the breaking strength or tensile strength of the 
material. 

The ends of the broken beams were afterwards 
tested in double shear for the sake of getting the 
shearing strength f; of the material. 

The results obtained are given in Table II. 

The results show that there is no great amount 
of difference in strength between any of the alloys 
tested. The stress-strain diagrams were so very 
similar in character that it is not necessary to give 
more than one typical curve for each kind of test ; 
such curves are given in Fig. 2, above. 

The test specimens were kindly supplied by 





Tasix IIl.—Tests of White-Metal Beams. 
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Messrs. Wilson, Hartnell, and Co., of Leeds, we 
obtained them from the Tandem Smelting Syndi- 
cate, of London. 





THE PURCHASE OF MATERIALS IN 
A LARGE ENGINEERING WORKS. 


By E. T. Waite. 


Wir the general management of engineering 
works, the organisation of staff, &c., this article is 
not concerned, but only with the purchasing of 
such goods as the works cannot, or do not, manu- 
facture themselves. One of the first questions 
which a management has to answer, when certain 
articles are found necessary, either as plant, or in 
the course of manufacture, is this :—Can we pro- 
duce this article as efficiently and as cheaply as we 
can buy it outside ? 

For the present, however, we will leave this 
matter of manufacture in the works versus buying 
outside, seeing that so many factors have to be 
considered which are not within the scope of 
this article, and we will assume that nothing 
which is bought from outside firms can be more 
efficiently, or more cheaply, produced in the works, 
though in passing it should be remembered that, 
assuming large masses of half-finished or finished 
articles were made inside, the consumption of raw 
material or half-finished material would be in- 
creased in proportion. 

In all works which can fairly lay claim to be 
called large there must be a very great deal of 
money expended on material of all sorts—from 
iron ore and large machine-tools down to wood 
screws and pen-nibs. Probably there are several 
departments all requiring goods peculiar to tlem- 
selves, as well as goods common to them all, and in 
every case it must be allowed that the head of the 
department using the goods has, if he is worthy of 
his post, better information than anyone else at 
his disposal as to the quality of what he is to use, 
and he should accept none but the most suitable. 
He must always, therefore, if he pass on his require- 
ments to a recognised buyer, declare clearly, either 
himself or through his authorised subordinates, 
exactly what he wants ; and even if he deal directly 
with the vendors, he must still give the same in- 
formation to them. It is, however, being recog- 
nised in England, as it has certainly been already 
recognised in America, that it is expedient to have 
some central agency through which all requisitions 
for goods may pass, and so a purchasing department 
is gradually becoming a recognised institution in 
large engineering works. 

Many goods, such as stationery, are common to 
all departments, yet, unless there is a special pur- 
chasing department, each one may be buying in 
small quantities from different sources, whereby 
not only is confusion and correspondence increased, 
but the best terms from the vendors are not 
secured. Travellers calling are conducted, perhaps, 
to offices all over the establishment, interview 
many inferiors, and there arises the possibility of 
collusion in many places. 

When material is urgently required, it is either 
nobody’s business to see that it is delivered, or if a 
visit to the vendors to secure it becomes necessary, 
each department sends its own official, to the 
detriment of other work. 

It may be well to say here that, although 
throughout the remainder of this article the 
writer has assumed the existence of a depart- 
ment for buying which has an independent status, 





and is subject only to the directors, under many 
conditions it may be a good plan for the buyer 
to be subject to the works manager. The main 
|point is that the buying must be concentrated, 
and there must be a buyer who does it all; 
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whether this buyer is responsible only to a board 
of directors, or to one managing, or works, director, 
is a question which can only be settled to suit 
special conditions. 

Granted then that a central agency or purchasing 
department is instituted, let us examine its con- 
stitution and the work it has to carry out. In the 
first place, the head of the department must have 
sufficient engineering knowledge to enable him to 
conduct his correspondence intelligently, and to 
make proper use of the guidance given him by 
the heads of departments and others requisitioning 
goods through him, for many articles which he buys 
will be of a highly technical nature. In all im- 
portant contracts and purchases he must be in 
constant touch with his directors or employer, and 
must be careful to maintain cordial relationships 
with all departments. There is no doubt that 


everyone requiring goods would ,refer to deal; 


direct with the vendors, in so far as this always 
means the exercise of some apparent authority in 
the sight of the vendor. 

The institution, therefore, of a purchasing depart- 
ment in a works is bound to create some jealousies, 
and the greatest care and tact must be brought 





Let us suppose a case or two in point, beginning 
with one in which advantage may be taken of a 
purchasing department in preliminary negotiations. 

The firm receives an inquiry for a large contract, 
in which is included a considerable quantity of 
girder work of various sections, and also some 
pumps for special duty. Under the old régime, it 
is more than likely that the estimator, relying on 
information obtained some years ago, ventures on 
an approximate price per ton for the girders, or 
writes himself for prices to some merchant who is 
particularly badly situated for his present purpose, 
and must therefore quote abnormally high. In 
other cases a high price for this girder-work may 
lose the order. On the other hand, the head of 
the buying department has previously bought 
much girder work; has present prices from the 
best makers at his fingers’ ends, with extras and 
carriage, and is able to offer a comparison be- 
tween English and foreign makes. Again, certain 
pumps are required; possibly the make is specified, 
or the words ‘‘ or other approved make” are in the 
a For the specified make the pur- 
chasing department has the latest catalogues quoting 
special designs for special purposes. Probably 
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GENERAL STORES. The following Stock Articles of Store have been reduced to minimum 
during the preceding week. 


SToRES | 
REFERENCE. | 
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— 
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pply 
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Date. | 


Interval Column.) | 





| 3 2 ea 
The Storekeeper will prepare thi 
list during the week, and will pre- 
sent it personally to the Work: 
Manager each Monday Morning. 
W.D. It is to be sent to the P.D. each 
12/3/03 Monday Afternoon before 5 o’clock.! 


Fig. 2. 


Srores Requisition.—Wcrks Department. 
ero 190.. 
All goods required must be requisitioned on this form from 
the Purchasing Department. 
Requisitions must first be signed by the Works Manager or 
his authorised representative. : 
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- ee F Date for 
(Full Parti- | Quan- | Purpose Re- Order 
cularstobe | tity. | Re- on. marks o | No. 
given). | quired every: *| 











into play by the head of the department. The 
office of the department should be so placed as to 
be easily accessible from the shops, and also from 
the other offices; a waiting room for travellers 
should adjoin it, and the head of the department 
should be able to conduct his interviews with 


vendors and their representatives so that they may | 


be out of hearing of other vendors who may be 
waiting, and free from interruption. 

If it be properly managed, there should be no 
exception whatever to the rule that all corre- 
spondence with outside vendors, whether resulting 
in orders being Snape or not, should be conducted, 
as far as actually writing letters is concerned, by 
the purchasing department, and should be stored 
with it. Great confusion will ensue if in some 
cases the whole correspondence is left in its 
hands, and in other cases is partly in the hands of 
some other department. If a specification, how- 
ever technical, has to be sent to a vendor, it is as 
easily passed through a central agency as through 
some other source. 

If the head of the purchasing department is 
worthy of his position, he will confer liberally with 
the department requiring the article, however 
technical it may be, and probably, from previous 
experience and properly kept records, may have 
the necessary information as to price, &c., in his 
hands, or, at any rate; be able to give valuable 
hints as to the best source of supply, the state of 


the mark a 
best doen, 24 those firms which can give the 


Signature of Storekeeper............ 





| 
| 


Pi : Please obtain the above Stores 
subject to remarks (if an) 
entered against each kind. 


PD. 


Signature of { 
Works ene * 


it has prices and discounts ; if not, it can procure 
them in a few hours. Better still, recent experi- 
ence has probably brought to notice some other 
pumps adopted with excellent results elsewhere 
under similar conditions, and without the added 
cost that a specified make may mean. To get the 
order, the price for these is included, and when it 
is placed, and suitable representations are made to 
the consulting engineer, the pumps are accepted, 
and bought by the purchasing department on the 
best possible terms. 

Now the purchasing department having con- 
ducted the correspondence about these girders and 
pumps, has due note of the prices and parti- 
culars, and, when the order for the work comes, 
can immediately turn up the particulars, and carry 
through the order with the least possible delay, 
and the minimum amount of trouble and corre- 
spondence, the whole of the latter, from the very 
inception of the job, being in one place and under 
one heading. 

It is possible, of course, to conceive of a case 
where particulars of very large units of plant are 
required in order that they may be included ina 


| tender for machinery, of which they form an 


intrinsic portion ; as, for instance, to take an ex- 
treme example, in the case of marine engines for a 
ship, assuming that shipbuilders are tendering, or, 
in the case of a large dynamo, assuming that engine- 
builders are tendering. In such cases it may be 
more convenient for the man responsible for the 
tender to conduct the correspondence, but an 
official order must always be sent by the buyer, and 
the practice should be confined solely to such cases 
as are suggested above. 

Passing from the consideration of the cases in 
which prices and particulars are required for esti- 
mating purposes, we now come to those in which 
goods are required by different departments for 
actual use. 

The simplest plan is for everyone in need of any 
article whatsoever to write out a demand note, to 
be signed by the recognised head of his depart- 
ment or shop, this demand note to be presented to 
the storekeeper. By this means the storekeepers 
become acquainted with the normal requirements 


bear the number of the job or description of the 
work for which the article is required, and all of 
them are passed on by the storekeepers to the 
prime-cost clerks, who from them can charge the 
various accounts in their books. If the store- 
keeper finds the demand-note calls for material 
which is not stocked, he immediately issues a 
requisition on the purchasing department, which 
obtains what is required. 

It may be, however, that the article in question 
is one of which a stock is kept, but the supply of 
the quantity called for by this particular demand- 
note will bring this stock below a certain standard 
minimum. 

The standard minimum stock of any article is 
fixed by the estimated requirements for, say, three 
months; and when this minimum is once deter- 
mined, it must not be altered without the written 
consent of the works manager or managing director. 
As soon as the minimum is reached, which can be 
indicated by mechanical means in the case of small 
atticles kept in bins, the storekeeper at once requi- 
sitions a further su ply, using for this purpose the 
form illustrated in a 3 * e form is presented 
to the manager overy Monday morning, who signs 
it and sends it to the purchasing departmcnt. This 
department is free to order the quantity it 
thinks desirable, being guided by the state of the 
market and the time the previous order lasted, as 
noted on the requisition form. 

The system of keeping a stock of, and purchasing, 
stocked or standard articles of store, works almost 
automatically, and with a minimum amount of 
labour both for the storekeeper and the buyer. 

In the case of articles not standard, or used in 
such small quantities, and of such a description 
that they cannot be stocked, much the same pro- 
cedure is observed. A demand-note is issued by 
the person requiring the article on the store- 
keeper, who, if he has not one in the store, passes 
on a requisition to the purchasing department. 
This requisition form (see Fig. 2) is somewhat dif- 
ferent to that used for stocked articles of store, and 
states simply what is wanted as fully as possible, 
the date for delivery, the purpose for which it is 
required, and perhaps a suggestion as to the source 
of supply; but this last point, except in very 
special cases, is left to the discretion of the buyer. 
It is in an engineering works where articles of a 
special kind—instruments, high - grade springs, 
stop-valves, &c., such as cannot be stocked or are 

culiar—are frequently wanted, that the buyer 

1as most need of engineering knowledge. It is 
with such goods as these that the procedure is the 
simplest as far as formalities go, and yet it is just 
with some special part or manufactured fitting or 
instrument that most trouble may occur in finding 
a suitable source of supply, in preventing trouble 
as tc wrong dimensions, specification, price, and 
delivery ; and all this the purchasing department 
takes off the hands of those requiring the article, 
who simply have to give the department a fairly 
complete statement of what they want. 

There are, of course, in all works such goods as 
coal, coke, pig iron, copper, tin, &c., in fact, raw 
materials generally, which are usually made the 
subject of special contracts. To make these con- 
tracts is a very important part of the purchasing 
department’s work, but not one that takes much 
of its time. Of course, the importance lies in 
choosing the right time from the point of view of 
price, and it is here that a buyer may lose or save 
thousands. Often, of course, one of the directors 
of a company will himself supervise the most im- 
portant contracts, but the buyer will, no doubt, 
give data and advice, and cannot be relieved from 
sa Some if anything goes wrong. 

‘ontracts should always be made wherever no 
great pecuniary or other risk is incurred, as they 
facilitate very much the smooth working of affairs 
throughout a large works. Coal and coke should 
come in regularly at a certain rate a week to meet 
requirements, without any trouble, and for other 
goods, such as pig iron, orders can be issued from 
time to time to meet requirements in different 
qualities, a contract being in existence covering all 
requirements at fixed prices. The larger the number 
of articles for which contracts are made, or regard- 
ing which there are fixed prices, the more time 
will there be to devote to the careful purchase of 
special goods, organisation, &c. 





It is in the most important engineering work that 
most special articles are required; the buying 


of every department, and can stock goods used |for a shipyard, for instance, is very different from 
frequently in large quantities. The demand-notes' the buying for an engine works building high- 
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duty engines only, and obtaining all material and; The actual time lost between the moment when 
accessories outside. | the storekeeper sends his requisition to the office 
{n the one case contracts can be made for most | and that at which the buyer issues his order is, in 
materials, and a buyer per se is hardly necessary ;| many cases, not more than a féw hours longer than 
in the other for very few, and the buyer has to it is when the storekeeper can send up his requisi- 
be alive to innumerable requirements and special tion direct to the buyer ; but in no case is it more 
conditions. ; than twenty-four hours, and the number of cases 
A careful examination of the arrangements de-| in which this amount of time means serious trouble 
Scribed will show that they can be applied equally should be very ‘small indeed, if care is taken to 
as well to more than one works as to one only, keep up stocks of standard articles, and if those 
though the several establishments be separated by requiring standard goods look ahead a little. 
hundreds of miles. | Assuming that there are several stores in each of 
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the separate works, either all requisitions must be 
passed daily to a head storekeeper for transmis- 
sion to the head buying office, or through some 
clerk who is the authorised representative of the 
head of the purchasing department, who should 
submit them all to the local works manager for 
his inspection before transmitting to the head office. 
When once the order has been sent off, the pro- 
cedure is the same as for orders for for the 
home works, and the great advantage of centralising 
the buying becomes apparent. Contracts covering 
requirements in any one article for all the different 
works may be made, and so better terms secured. 
The correspondence is kept in one place, delive 
is looked after systematically in the one office, and, 
finally, all accounts are rendered to the same 
works, to one department, and pass through the one 
person able to check them and certify for payment. 


(To be continued.) 








THE ENLARGEMENT OF VICTORIA 
STATION. 
(Continued from page 242.) 

In continuation of our series of illustrations of 
the new Victoria Station of the London, Brighton, 
and South Coast Railway, we reproduce on this 
page and page 378 the wings of the roof over 
the cab exit into Buckingham Palace-road. As we 
explained in our introductory article ( 35 ante), 
it is intended that the main-line traffic shall be con- 
ducted in that part of the new station adjacent 








to Buckingham Palace-road ; cab access has been 
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provided from Elizabeth Bridge to a carriage-way 
running northwards through the southern station 
to the northern station, alongside of the main-line 
platforms, and the exit from this is through the 
archway which forms such an imposing feature of 
the boundary wall in Buckingham Pdase-vend. 
The roadway within the station is at this point 30 ft. 
wide, and there are pathways equivalent to a width 
of about 14 ft. on each side; but at the archway 
itself the roadway is 27 ft. wide, with two large 
portals for passengers. 

As the ordinary column bays of the station roof 
proper are not symmetrical with the gateway centre, 
an additional column has been introduced, giving a 
central bay of 39 ft., covered by a light braced arch 
roof, illustrated in Figs. 170 to 191, into which, on 
the one side, the main roof to bay A is finished off 
with a hip end as illustrated in the previous article 
(page 244 ante, Fig. 144, &c.). On the other 
side of the arch roof the pathway is covered with 
a pent roof construction, with rafters corresponding 
in construction to the central portion. 

The principals of the arch roof are all built into 
two transverse girders, which are of 65 {t. span 
from the columns referred to above to the masonry 
of the gateway. One of these girders A is illus- 
trated in Fig. 172, and under it, on page 378, there 
are various details of connections, &«. The booms 
are constructed of deep tees, 6 in. by 6 in., to give 
the simplest connections possible without gusset- 
plates. 

As it was advisable to carry the glazing over the 
whole centre bay, the usual design uf gutter gang- 
ways became unsuitable, and the gingways were 
therefore carried entirely on the portions of the 
roofing over the pathways, as shown on the cross- 
section (Fig. 170). Advantage has been taken of 
the pent roof over the pathway to introduce addi- 
tional ventilation for the lavatory windows of the 
parcels office, by an open space protected by louvres, 
as illustrated in the cross-section (Fig. 170), and in 
the details (Fig. 177). 

The centre bay hips down into the main line of 
girders adjoining bay B. Special attention may be 
called to the difficult nature of the hip rafter con- 
nections on the columns, and also to the method of 
connecting the angles of the hip principals by a 
single horizontal crown-plate, to which all the ver- 
tical gussets connect above the rafters, in place of 
the usual complex forging or loose straps. This 
affords a simpler connection, both for the steel-work 
and the wood-framing above. This is shown in 
Figs. 185 to 187 and 191, and also more completely 
for Bay A hip end in Figs. 118 to 122 and 130 on 
the two-page plate in our issue of August 24. 

Referring back to these earlier illustrations, and 
the elevation next the gateway (Fig. 170), it will be 
noticed that the diagonal rafter is truncated to fit 
into the gateway wall. Access is obtained to the 
gutter gangway along the Buckingham Palace-road 
wall by a staircase in the gateway tower, and wide 
cat-ladders round the corner over the hip give the 
necessary access to the gateway roof, from which 
the main valley gutters can be reached. 

Beyond this roofing, Bay B of the main roof is car- 
ried on a single girder of 83 ft. clear span and 13 ft. 
beyond, over the roof of the parcels office below, 
as far as the hotel. The girder rests on stanchions 
built into the parcels office wall in such a way as 
to allow free expansion movements, and itself rests 
freely in the hotel wall. There is also an expan- 
sion joint on gun-metal slides at the other end for 
the cantilever terminating the main line of arched 
girders by the cab exit (Fig. 182). The framework 
of Bay B is here braced in the plane of the roof to 
overcome any tendency for the girder to bend side- 
ways, as it has been designed as light as possible 
for appearance sake. 


(To be continued. ) 





ELECTRIC PASSENGER-LIFTS FOR THE 

ns, AND WATERLOO RAIL- 

AY. 

Tue elevator or lift plant of the Baker-street and 
Waterloo Railway will eventually consist of some 
thirty-seven lifts, of which at the present time twenty- 
five are in operation, and the others will be put in 
service as soon as the station buildings are completed. 
These elevators form the part of a contract of the Otis 
Elevator Company with the Underground Electric 
Railways Company, of London, Limited, by which 
they supply the whole of the lifts for the three rail- 
ways—RBaker-street and Waterloo; Great Northern, 
Piccadilly, and Brompton; and the Charing Cross, 
Euston, and Hampstead lines, the whole equipment 








aggregating about 170 machines. As a general thing, 
each station has two 23-ft. shafts, in each of which is 
installed two elevators, a thi:d shaft, which is generally 
18 {t. in diameter, being used for a staircase. In a few 
cases, however, where it has beef im ible to sink 
two 23-[{t. shafts, a single 30-ft. shaft has been substi- 
tuted, in which are placed three lifts. A typical arrange- 
ment for a 23-ft. shaft is shown in Figs. 1 and 2 on our 
two-page plate. On the “‘ Bakerloo” line the rise of the 
elevators varies from 39 ft. at Trafalgar Square to about 
80 ft. atthe Elephant and Castle. On the other roads, 
upon which will be located the remainder of the lifts 
contracted for, the rise varies from 34 ft. to 185 ft.; 
the average rise, however, of all the 170 machines is 
about 70 ft. About 140 of these will be arranged in 
accordance with the plan represented in Figs. 1 and 2. 
Each car has a nominal lifting capacity of 10,000 Ib. 
at a specd of 200 ft. per minute, but actually the 
cipacity of the machines is much greater than this, 
and they have in most cases been tested to a live load 
of about 14,0001lb. The floor area of the standard 
23-ft. car is about 140 square feet; or, assuming 
2 square feet to a person, each cage will be able to 
carry, without overcrowding, 70 passengers. 

The winding engine, which in the majority of cases 
is located at the top of the shaft, as represented in 
Fig. 1, consists of a Fg Rater Po drum, 44 in. in 
diameter, upon which the main and back drum counter- 
balance ropes are wound, This drum is mounted as a 
loose fit on a steel shaft 7} in. in diameter. The 
driving-gear consists of two electric motors placed 
one at each end of the drum, as indicated in the 
plan, Fig. 2, and also in Fig. 3. This motor drives a 
shaft having, cut on it, right and left-handed worms. 
These worms gear with two bronze worm-wheels, which 
also mesh together, as indicated in Fig. 4. One of these 
worm-wheels on each side is bolted by turned bolts 
riveted over to a spider, as represented in Fig. 5, and 
these spiders in their turn are bolted to the drum, 
heavy rubber buffers being placed between the oppos- 
ing surfaces. This gives an elastic drive to the 
drums, and it will be ceen that there are no keys what- 
ever in connection with the drum or the gearing 
used to transmit the drive of the motor. By adopting 
the arrangement of a right and left-handed screw 
driving two wheels geared together, the worm-thrust 
is completely balanced, as will be obvious from a glance 
at Fig. 4. At the same time the pressure on the teeth 
is only one-quarter of what it would be if the whole 
power were transmitted through a single worm and 
wheel. The worm-wheels, as stated, are of bronze ; 
they have thirty-six teeth, the pitch being 24 in. 

The worms and worm-wheels work in oil-tight 
cases, and are kept drowned in oil. The main drum 
bearings are on the outer sides of the gear cases, and 
are 54 in. in diameter by 9 in. in length, and run in 
babbited boxes ; there boxes, as well as those for the 
secondary or intermeshing gears, are self - oiling. 
The gear-cases are mounted on a cast-iron bed-plate, 
upon which are also mounted the motors, &c. The 
length of the drum, and consequently the breadth 
of the bed-plate, varies according to the rise of the 
lift, so that five different  - s have been used. 
In other respects, however, the overhead machines 
for all rises (except that for the Hampstead 185 ft. 
rise, which has a drum of larger diameter, and a 
greater speed than the other machines) are in every 
respect alike, except as to length of this drum and 
the breadth of base-plates. 

The base-plate in all cases consists of two standard 
piec2s, upon which the gear-cases and motors rest, 
the variable pieces being the centre part of the bed, 
which is not only securely flanged and bolted to the 
outside pieces by heavy bolts, but also has two large 
longitudinal keys which stiffen the joints and maintain 
the alignment of the beds practically as solid as if 
they were cast in one piece. The making-up length 
and these keys are clearly shown in Fig. 5. 

Upon each worm-shaft is a split coupling, which at 
the same time is the brake pulley (see Fig. 4). Two 
—_ connect this pulley to the worm-shaft, while an- 
other two connect the motor-shaft to the pulley. Upon 
each pulley, which is 20 in. in diameter, is a sheet- 
steel "ag Bey lined with leather, the brakes being 
what may be termed of the negative type—i.c., they 
are — by a spring and released by the current. 
The brake-band consists of a top and lower band, each 
hinged at one end to the framing, and this hinge is 
common to both. At their other ends they are con- 
nected up by bell-cranks, so that the release of both 
halves of the complete brake-band is simultaneous. 
The splitting of this brake - band into two pieces 
allows of a very delicate brake adjustment, and the 
amount of slip on the brake can be adjusted in one 
direction independent of what it is ontheother. The 
spring which actuates the brake is, of course, adjust- 
able to any tension desired. The stopping of the 
machine is, however, mainly effected electrically, the 
brake under ordinary running conditions being only 
applied when the machine has nearly stopped. The 
methods | which this is effected will be described 
later on. The two machines at the head of each pit 
are supported on stanchions and steel frame-work, 








which are quite independent of the surrounding build. 
ing, and were designed and provided by the Otis 
Company. The stanchions, moreover, rest on an inde- 
mdent concrete or brick foundation, which extends 
own to good bearing soil. 

The cages are suspended from the main drum by 
four steel ropes J in. in diameter, and an independent 
balance-weight supported by two j-in. ropes is also 
attached to the car-frame, this weight being some- 
what less than the dead-weight of the cage itself. Tw 
the drum also is attached by j-in. ropes a so-called 
back-drum counterbalance weight, this weight being 
3 om equal to the dead-weight of the car, plus 

alf the live load minus the independent counter. 
weight. In the case of the overhead machines the 
independent and back-drum weights run one above tl.c 
other, all in the same guides, the back-drum weight, 
of course, beneath the independent. Fach j-in. rope 
has an ultimate strength of 22 tons, and consists of 
six strands of 19 wires to the strand, laid up on ahemp 
centre. The ratio of ultimate strength to the max- 
mum working condition is in all cases greater than 
ten. All ropes are attached at their respective ends 
by the aid of forged cone clevises, into which each 
individual wire of a rope has b en turned, the whole 
being leaded up with Babbit metal. In all cases each 
rope is capable of individual adjustment as to kngth ; 
besides this adjustment all main ropes, as well as 
the counterweight ropes when necessary, are equalisid 
in such a manner that the strain on each rope is the 
same. In the case of the overhead machines, the rope- 
equalisers are shown both in plan and elevation in 
Figs. 6 and 7, where also one of the clevises above 
mentioned is shown to an enlarged scale. A slightly 
different arrangement is adopted when the machine is 
fixed at the shaft-bottom ; but in both cases, should 
any main rope break or stretch more than a certain 
amount, the main car ‘‘ safeties” are brought into 
action,.and further descent of the car is rendered 
im ible. 
his will be best understood by reference to Fig. 6, 
where it will be seen that the breaking of any one of 
the four main ropes entails a movement of the equalis- 
ing-levers ; and as a consequence the end of either a 
or 6 will rise, carrying up with it a lever-key on a rod 
extending along the top of the cage, and connected, as 
shown in Fig. 8, toa trip-rod. ‘This rod being raised, 
the pawl shown comes in contact with the wooden 
guides, and, digging into these, provides the power by 
which a set of jaws are caused to grip the guide on 
three sides. On reference to Fig. 6, it will be noticed 
that the independent counterweight ropes are attached 
directly to the car frame, equalisers in this case being 
unnecessary. The back drum-ropes are attached to 
the back drum counterweight some distance apart, so 
that this weight acts as its own equaliser. 

The framing of the car is represented in Figs. 11 to 
14. It is built up of rolled-steel beams and angles ; it 
consists, in the first place, of a heavy overhead girder 
extending diagonally across the car, as shown in 
eS To this girder is attached the suspension and 
balance ropes, as already explained. Immediately 
below is the main floor girder, the two being connected 
together at the ends by vertical channels, between 
which come the wooden guides, as shown in Figs. 12 
and 14. The opposite corners of the car are supported 
by means of cantilevers springing from the top main 
girder, as indicated in Fig. 13. The sides of the car 
are stiffened by diagonal bracing, as represented in 
Figs. lland13. 

The whole frame is of such stiffness that should one 
of the ‘‘safeties” which are underneath the bottom 
main girder act upon one guide before the other, then 
even under the most severe conditions of loading no 

"oe distortion of the ‘car-frame would be pro- 

uced. 

The guide-shoes, which run upon wood guides, are 
separate and distinct, as shown in Figs. 15 and 16. 
Each guide-shoe, which has some 65 square inch 
bearing-surface against the wood guide, is pressed 
ae the latter by an adjustable spring; besides 
which positive stops or adjusting-screws are provided, 
as shown, which will only allow such play to the 
spring and shoe as may be considered desirable. The 
triple-grip safety apparatus, already referred to, is 
fitted eath the car and at each guide; it is shown 
in detail in Figs. 9 and 10, the former showing it 
out of action, and the latter as sripping the guide. 
The checking action relied on depends upon the 
resistance of wood to longitudinal shear. On two 
sides of a plate are cut teeth ,', in. deep, somewhat 
similar to a saw 1 in. thick with ,, in. teeth (see 
Fig. 9). The tooth-plate or saw coming into contact 
with the wood sideways makes a sories of indentations 
of Y shape. As has been proved in numerous cases 
where tested, a resistance of about 1700 Ib. per lineal 
inch of guide-face in contact with the teeth can in this 
case be relied on. 

In a test made of the actual safeties and the 

uides, as used on the Baker-street and Waterloo line, 
35,000 lb. of castings were loaded upon a temporary 
frame upon which the safeties were mounted, and by 
means of a trip and rod this load was given a clear 
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drop of 1 ft. before the safeties were engaged, so that 
the velocity attained was about 480 ft. per minute. 
The safeties were then brought into action, and the 
slide after their application was slightly over 18 in., 
giving @ resisting power of about 1700 lb. per lineal 
inch, as already stated. Since the resisting power of 
this eafety device is constant after its full application, 
the shock, if it may so be termed, of being brought to 
rest is independent of the height through which the 
load has been dropped—i.e , had the car had a 2 ft. 
free drop, instead of 1 ft., the safety apparatus would 
have brought it to rest in 36 in. after its application, 
instead of in 18in. After the test just described, 
20,000 lb. more of pig lead were loaded on to the cage, 


full application of the grips. These cannot be released 
until the car has been raised, when the apparatus 
| automatically re-sets itself ready for action again. It 
is therefore always —— to bring the car to the top 
landing, if the winding mechanism is not disabled, or 
the power not cut off. Safety gear of a similar type 
|has been applied by the contractors to the Lake 
| George Cable Incline Railway, the Catskill Incline 
| Railway, and some others. The length of these lines 
| varies from 4 mile to 1} miles, and the steepest incline 
,is about 60 deg., whilst the maximum load is about 
| 125 passengers. It was also used for the 14,000-Ib. 


| lifts constructed some years back for the Glasgow 
Harbour Tunnel. 
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making a total of 45,000 lb. weight supported by the 
safety gear. 

This safety device is, as already explained, brought 
into operation either by the breaking or stretching of 
any rope, and also by the governor, which is located 
on the overhead work at the top of the shaft. This 
governor is of the well-known Otis type, used on all 
machines of their manufacture, and revolves in syn- 
chronism with the moving car by the aid of a 4-in. 
steel cable attached to the car by a spring-mounted 
lever, as shown in Fig. 8. Should the speed of the car 
exceed any predetermined setting of the governor, the 
bal!s fly out, gripping the rope between the two cams 
shown, at the back of one of which is aspring, so that 
on the further descent of the car the rope will slip 
between the cams, instead of being broken. The sole 
function of the rope outside of imparting motion to 
the governor is to pull up the small safety dog, or 
pawl, already described. The moment this touches 
the wood, the further descent of the car completes the 
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| The guides upon which the safeties act are 74 in. by 
|5in. in section,and are composed of three layers of 
|2h-in. by 5-in. best fireproofed pitch-pine, securely 
spiked together at intervals of 12 in. with 6-in. by 
The bolting-up of the 
guides in three pieces prevents any trouble from 
|warping. The guides on which the counter-balance 
weights run are of 3-in. by 2h-in. best fireproofed 
| pitch-pine. The main guides are bolted to 8-in. by 
| 34-in. by }4-in. vertical channels at every 2 ft. of 
height by j-in. galvanised iron through bolts. These 
channel iron guide-posts extend from the foundations 
| at the bottom of the pit upon which they rest to 
| the overhead girder-work to which they are attached. 
| At intervals of about 8 ft. in the vertical distance 
lof the shaft tubbing or lining are 8-in, by 34-in. 
| horizontal channels which are riveted to the inter- 
| mediate rings of the shaftway lining by two #-in. 
lrivets. The horizontal channels are in their turn 
|attached to the vertical channel posts by angle-lugs, 


the whole being securely riveted. The main guides 
are spliced together by fish-plates on three sides, which 
are securely riveted ; in fact, no bolts whatsoever are 
used in the shaftway construction except those 
above specified for bolting the wood to the steel. 
The whole guide forms a continuous girder from the 
foundation to the overhead work; and where the 
length between the horizontal channels or supports 
is unavoidably greater than 11 ft., the ts are 
—- by the riveting of 6-in. by 44-in. angles to each 
ange. 

The counterbalance guide-posts are erected and 
riveted in a similar manner, except that, instead of 
channels, 6-in. by 4-in. by 4-in. angles are used, to 
which the 24-in. dogs wood guide is bolted by 4-in. 
bolts every 3 ft. The deterioration of the wood guide 
is found to be practically nil, as the wood guides for 
the Glasgow Harbour tunnel elevators, which have 
been in operation for some ten or twelve years, show 
no sign of decay; borings taken from them lately 
indicated that they were practically as sound as on 
the day they were put in. 

It was deemed expedient to place beneath both the 
counterweight and car oil-buffers or retarders, similar 
in design to those used to take up the recoil of heavy 
ordnance. The oil-buffers in this case (see Fig. 17 on 
this page), two of which are fitted to the car and one 
beneath the counterweight, consist of 5-in. plungers, 
which work in a cylinder, the top part of which is a 
storage reservoir for the oil. This is driven from the 
lower part, o— slots in the plunger, into the top 
part, the stroke of the plunger being & in.; or, in other 
words, assuming that the car descends at a speed 
equal to a free drop of 8 in. when the buffers were 
brought into action, a person’s weight would only be 
doubled. In this case, however, the main governors 
are set so that the car would be stopped by the main 
safeties at a velocity equal to a 3-in. free fall, which 
would only add a small proportion to a person’s weight 
were the car to run full speed into the buffers. These 
do not require re-setting after having been in action, 
as the weight of the oil and lower part of the buffer is 
sufficient to open them. 

* Two-in. by 2-in. Jarrah strips are securely bolted to 
the eodinenk: of the car floor ; upon this is blind-nailed 
1g-in. tongued and grooved Jarrah floor. Jarrah has 
been used on account of its non-flammable qualities. 
Upon the floor are screwed #-in. strips of oak, with a 
proper margin round the borders for cleaning purposes. 

e car finish or enclosure is entirely of sheet steel, 
of sufficient stiffness. On the entrance end of the car 
there is a collapsible gate, which is operated by hand 
by the lift-man. At the exit side, however, of both 
the car and of the upper and lower landings the doors 
are operated by compressed air, a lever for operating 
them being located near the lift-man. The  arrange- 
ment, which is a very common device in the States 
for operating lift-doors, is such that neither the exit 
doors of the cars nor the exit doors at top and bottom 
landings can be opened unless the car is within a few 
inches of either landing ; and were it possible to start 
a lift with the car-gate open from either the upper or 
lower landings—which in this case it is not, as the 
electrical connections prevent it—the doors would 
close themselves independently of the operator if the 
car had left the landing by something less than a foot. 
The doors are also mechanically locked, so that if the 
air pressure were to be relieved, the doors would still be 
mechanically locked ; but when unlocked by the hand- 
lever the gates and doors can be opened or closed by 
hand. The compressed air for operating these gates is 
derived from the signal line, and a reservoir of about 
50 gallons capacity is provided at the bottom of the lift- 
shaft. Both lines of piping— namely, the live-pressure 
line from the signal main, and the line from the tank 
to the operating cylinder—are so arranged that should 
the live pressure go off, there will still be a reserve in 
the tank sufficient for the operation of the gates during 
several trips of the car; or should there be a break be- 
tween the tank and the car mechanism, the loss of 

ressure in the signal line would be inconsiderable. 

he pressure in the operating cylinders is reduced to 
some 25 lb. by diaphragm pressure-reducers. The pres- 
sure is conveyed to the car cylinder by means of 
flexible rubber hose. The commencement of the open- 
ing and the finish of the closing of the gates is very 
gradual, due to cushioning in the cylinder, which pre- 
vents slamming of the gates when opening or shutting. 

On the machine, when fixed above the shaft, the main 
lifting ropes lead directly from the drum to the top of 
the car, the back drum counterweight ropes lead from 
the bottom of the drum over two large diameter sheaves 
to the back drum counterweight, and the independent 
counterweight ropes lead directly from the head of the 
car over the single sheave to the independent counter- 
weight. These three sheaves are bushed, and run free 
upon a 10-in. shaft supported on the bed-plate of the 
machine, as shown in Fig. 3. On the machine below, 
which is essentially like the machine above, the ro 
are led over the sheaves on the overhead work to their 
respective car or counterweights, All sheaves are of 
the solid-web pattern, and wherever possible run in 





babbited boxes ; and where it is necessary to use bushed 
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sheaves on a fixed shaft the bearing pressure per square 
inch has been brought very low, in most cases being 
less than 200 lb. per square inch of projected area. 

The car is operated electrically, by means of the 
Otis patent magnet controller, from the switch 
invaten near the entrance-gate, the operator simply 
turning the handle toward the door for up, and away 
from the door for down. In both the up and down 
directions two — are provided, one being about 
half the other. .Just beneath the main controller is a 
safety switch ; so that in case a short-circuit were to 
occur in the control apparatus, or if from any other 
cause the car would not stop when the switch was 
brought to zero, the lift-man has ry a to open the 
safety switch, bringing the current through entirely 
separate wires and an entirely separate switch. This 
safety circuit is also opened automatically should the 
car not be stopped by the regular control, when it has 

the upper or lower landing by some 6 in. 

As already stated, two practically independent 
circuits are provided by which the car can be controlled 
—viz., the ordinary working circuit and the emergency 
circuit. So far as the car connections and switches 
are concerned, these circuits are quite independent. 

The method of controlling the car by the emergency 
circuit, being the simpler of the two, will be described 
first. To stop the car in this case, the current round 
the magnetic switch, marked ‘‘ main-line magnet” in 
Fig. 18, is interrupted. This causes the switch to 
open, shutting off current from the motors, and short- 
circuiting the latter across their armatures, so the 
car is rapidly brought to rest. There are four ways 
in which this magnetic switch may be opened. This 
may be done by opening by hind the safety switch 
on the car, or that in the controller. Also, automa- 
tically, by the car overrunning the landing at either end, 
when one or other of the limit switches fixed in the 
shaft, to be seen in the top right-hand corner of the 
wiring diagram, will be opened by the cage. Finally, 
if the car sticks in the shaft, so that the suspending 
cables become slack, the slack cable switch is auto- 
matically opened, stopping the motors, and preventin, 
the suspending cable being unwound, which woul 
be dangerous if the car stuck momentarily in descend- 


ing, and then got free again. 
ming now to the ordinary circuit, it will be seen 
from Fig. 18 that the controller in the car is fitted 





G. 
(For Description, see Page 384.) 


with three positive contacts on the one side for up 
travel, and with three similar ones on the other for 
down travel. In the diagram the handle is simply 
connected with the negative wire. The moving con- 
tact is the arc of a circle, as shown, and long enough 
to bridge the whole four contacts from that marked 
F U to the right-hand negative contact, so that when 
the handle is full over, three possible paths are opened 
for the current. In actual practice, the handle is 
pushed full over by the attendant at once. If he 
stops it at the contact marked U, the car will travel 
at half-speed only. The whole of the cutting in and 
out of resistances during the starting and stopping of 
the car is provided for by electrical means, and is 
independent of the skill or care of the attendant. 
To trace matters out in moving over his switch to raise 
the car, the 8S U circuit is first closed ; this circuit, 
however, is only operative when stopping. On 
further movement contact U' is made, which excites 
the up main reversing switch, making the main circuit 
through the motors, at the same time releasing the 
brakes. -Motion on to the next contact (F U) cuts 
out the line resistance shown to the left of the coils 
marked ‘‘starting resistance” in the diagram; and 
with this resistance out of circuit the motors can 
obtain their maximum speed. The proper acceleration 
of the car is provided for by means of the magnetic 
switches arranged under the accelerating magnet. 
This magnet is a somewhat flat coil, arranged as a 
shunt to the main circuit. Below it are seven mov- 
able armatures, lettered 2 to 8, which operate 
switches. The air-gap increases from 2 to 8, 80 
that a less strong magnetic field will move 2 
than is required to move 8. In starting, the 
potential is low, as the back electromotive force 
of the motor is small. Consequently, little current 
flows through the accelerating magnet. As the motor 
gathers speed, however, the current through the 
magnet increases, and armature No. 2 is attracted, 
cutting out a portion of the resistance. As the back 
electromotive force continues to grow, 3, 4, 5, 6, 7, 
and 8 are operated in succession, the series-field 
being short-circuited by No. 7 switch. The car then 
attains its full speed. On approaching the top of 
the shaft, the car, by means of a suitable striker, 
opens the contact marked F U; this throws into 
circuit a resistance shown to the left of the starting 
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resistances, and at the same time by closing a circuit 
through the ‘‘ slow-speed magnet,” throws in the coils 
marked ‘‘ extra field” across the armature terminals, 
thus strengthening the field of the motors, so that 
the car slows down. On the car opening the next 
stop SU, the relay shown above the “‘ load magnet” 
is closed, and the magnet being excited, the contacts 
1’, 2’, 3’, 4’, and 5’ are operated in succession, cutting 
out step by step the resistance in series with the 
extra field across the armature, and slowing down 
the car still further. Finally, the car opens the 
switch U, throwing out the reversing switch, thereby 
breaking the main circuit, and applying the brakes 
to the armature shaft. In practice it is found that 
with this arrangement the travel of the car does not 
differ by more t 24 in. with 14,000 lb. on board 
than when running quite light. 

For slow-speed operation the extra field is kept in, 
and the small amount of resistance taken out by the 
fast speed is left in the line. The whole operation 
of the controller is such that the starting current does 
not exceed the operating current with full load by 
over 25 percent. - 

Should t the voltage in the line increase beyond the 
specified bounds, the variable potential magnets are 
brought into action, inserting greater resistance in the 
accelerating magnet coil, thus preventing excessive 
acceleration through excessive voltage. Should the 
main line be opened, or the emergency line be opened 
as before described, the short-circuit extra field is 
immediately applied to the motors and the brakes 


applied. 

The slack-cable device, already referred to, consists 
of two sheaves, about 10-in. in diameter, which are 
kept pressed against the lifting ropes by a weight, and 
when the ropes slack the weight descends and opens 
the slack-cable switch. The up and down main line 
and slow-s magnets, which are the only ones 
which break current, are all equipped with magnetic 
blow-outs, and the main contacts are of carbon, the 
fixed contacts being mounted on springs, so that the 
two faces will always be in good contact. The 
switches, limiting the travel of the car, which are 
mounted on slate, are opened by an inclined plane 
or cam on the car-frame, which strikes a rubber 
wheel about 4 in. in diameter, by which the switch is 
actuated. These limit-switches are set in the shaft- 
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BALANCED 
THE BALDWIN 
(For Description, see Page 385.) 


CONSTRUCTED BY 


LOCOMOTIVE; CHICAGO AND EASTERN ILLINOIS. RAILROAD. 
LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 
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way, such a distance apart that having touched one| circuits, the control circuits having 5 ampere fuses, 
roller and opened its circuit, the speed of the car will| both on the positive and negative sides. Th will also 
be constant before it opens the next contact. The | be noted that the electrical kick of the brake is taken 
starting resistances are of the cast-iron grid type, and through one of these resistance tubes inserted across 
the stopping resistances are of wire of ample capacity. | the magnet terminals. The excess potential circuit- 

The controller board is of polished slate; it is| breaker is mounted on a separate slate at some dis- 
shown in Fig. 19. | tance from the main control p 

The letters A, R, 1, 2, 3, &c., in Fig. 18, relate to| It should be noted that the up-and-down magnets 
different porcelain tube resistances in the control|are not only electrically, but mechanically, inter- 
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locked, so that by no chance can a short-circuit be 
made by their both being pushed in at once. On both 
of these ets, as well as the main-line magnet, are 
wooden handles, so that the cars can be operated at 
slow speed from the engine-room floor. There is also 
a switch in the main-line magnet on the controller 
board, so that the operator in the car cannot start it 
when this switch is opened by the man on the engine- 
room floor. 
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WATER-PUMPING INSTALLATION FOR 
BURMA. 


AN interesting — installation has just been 
supplied to the Burma Oil Com my Limited, by 
Messrs. G. and J. Weir, Limited, Bat cart, Glasgow, 
for. use in the company’s refinery at Syriam, near 
Rangoon. It embodies several novel features, in a 
plant of the type, as will be seen from our illustration 
on. page 382. 

It consists of four Weir tandem compound vertical 

umps, 24 in. in diameter, with a 24-in. stroke, 
aving 22-in. high-pressure cylinders and 38-in. low- 
pressure cylinders. Each pump draws through a 
sucticn-pipe 210 ft. long, and the discharge is against 
120 ft. cead through 5800 ft. of piping. ‘The duty of 
the installation is to deliver eight million gallons of 
water per day, and a special oxrengemen’ of piping 
is provided whereby each individual suction-pipe can 
be scoured out by a means of the discharge from the 
other pumps. 

The usual Weir valve and gear are employed, and 
the pumps are of cast iron, having gun-metal liners, 
gun-metal buckets with special ebonite packing-rings, 
cold-rolled manganese-bronze pump-rods, and steel 
pa attached by a special form of steel cross- 

ead. The water-valve chests are cast separate and 
bolted to the pump bodies, and are fitted with re- 
movable’ gun-metal linings. The water-valve seats 
are of gun-metal, with ring-valves of phosphor-bronze. 
The suctions of the pumps are provided with strainers 
and air-vessels, and large air-vessels are also arranged 
on the discharge branches. 

The plant exhausts into two Weir cast-iron surface- 
condensers, each having over 900 square feet of cool- 
ing surface, and furnished with two Weir combine 1 
air and circulating-pumps, beam type, each 14-in. in 
diameter, driven by a single steam cylinder, 10 in. in 
diameter and 15 in. stroke. 

The installation is one of the largest vertical direct- 
acting single - pumping plants which has been con- 
structed. The majority of these circulating pum 
have been of the Duplex horizontal type, but it will 
be seen that the design adopted is extremely compact 
and accessible, with a minimum of working parts. 
The gear was constructed under the supervision of 
Messrs. A. Gillespie and Sdns, consulting engineers to 
the Burma Oil Company, Limited, Glasgow. 





LARGE ATLANTIC LINERS. 

Ir is a remarkable coincidence that both the largest 
mail steamer and the largest intermediate liner built in 
this country were launched on the same day this week 
—on Thursday, the 20th inst.; the former is the 
Mauretania, floated from the works of Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, of Walls- 
end-on-Tyne, and fully described and illustrated in 
our last issue (page 345 ante), while the latter is the 
White Star liner Adriatic, launched ftom the works 
of Messrs.-Harland and Wolff, Limited, of Belfast. 

The Adriatic represents one further step in the de- 
velopment of the immense intermediate ship, with 
which the Belfast firm has been closely identified 
for several years, It is difficult to fix definitely the 
beginning of this type, but, for purposes of com- 
parison, the Oceanic may be accepted, since she 
was the first notable vessel built for the At 
lantic mail service in which the owners—the White 
Star Company in this instance—-refused to emulate 
their competitors in respect to speed. The Oceanic 
was built six years subsequently to the Cunard 
liners Campania and Lucania, and almost contem- 
poraneously with the first of the German-built high- 
speed vessels—the Kaiser Wilhelm der Grosse; but 
the owners decided to limit her speed to 21 knots, as 
com d with the 22-knots of the Cunard liners, and 
the 224 knots of the German vessel. The later Atlantic 
ships of the White Star Company have even a less 
speed; but there has, on the other hand, been a 
8 advance in the sizeand carrying capacity of the 
vessels. The Oceanic was followed by the Celtic, in 
1901, the length being approximately the same, with 
greater beam and greater depth, so that the gross 
registered tonnage was increased to 20,880 tons. ‘Then 
followed, in 1903, the Cedric, with still greater beam 
in proportion to length, in 1904 the Baltic, and now 
the Adriatic, in which there has been a still further 
advance in tonnage, as is shown in the table appended. 
All the later ships are of 16-knot speed, and the 
accommodation provided is for about 3000 passengers, 
of whom about 350 are of the first class, and 250 of 
the second class. The total marks an increase of 
about 700, as compared with the Celtic and Cedric, . , 


Two slightly larger ships even than the Adriatic: 


have been built for the Hamburg-American line : one, 
the Amerika, by Messrs, Harland and Wolff, and the 
other, the Jarger, the Kaiserin Auguste Victoria, by the 
Vulcan Company, of Stettin, who have constructed all 
the fast German liners, This latter ship is 699 ft. 
between perpendiculars, 77 ft, beam, with a registered 
tonnage of 25,500 tons. Her ines are of 17,500 
horse-power, to give a sea speed of 17 knots. Accom- 





on is provided for a greater number of first 


second-class cabins. It is almost impossible to 
compare these intermediate ships with the Mauretania 
and Lusitania, the 25-knot Cunard liners, which excel 
all of the ships named in all dimensions, the length 
between perpendiculars being 61 ft. more, and the 
beam .11 ft. greater than in the case of the German 











os & 7 2 3 
Le s - | 2 
4 | 3 a3 
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| 
Year .. vf 1899 1901 1903 1904 1906 
| ft. ft. ft. in. | ft. in. | ft. in. 
Length.. ..| 704 700 680 9 | 725 725 9 
Beam .. | 68 75 75 3| 78°6@| 75 6 
about 
Depth .. 44 49 a 67 8 58 0 
| . | | about 
Gross registered tons 17,274 | 20,880 21,034 | £3,876 | 25,000 
| 
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Ship, which holds the record for size, so that the gross 
registéred tonnage is 7700 tons greater. The speed is 
25 knots instead of 17 knots. ~ This addition of about 
50 per cent. in speed has involved four times the 
engine power. We have thus, as between Britain and 
Germany, the following comparison between size and 
power, both in intermediate and in mail steamers. 





Mail Steamers. | Intermediate Liners. 
a la RR ——— 
|“ Maure-| “Kaiser 4 | Aaiserin 
tania.” [Wilhelm 11,’ | “Adriatic.” Auguste, 





Length over all .. 
Length between 


785 ft. 706 ft. 6 in. | 725 ft. 9 in. 


perpendiculars..| 760 ,, _ _ 699 ft. 
Breadth .. an 88 ,, 72 ft. 75 ft. 6 in TF ws 
Depth -. 60 ft. Gin. 52 ft. Gin. | 58 ft. (ca.) _ 
Gross tonnage .. 33,200 20,000 | 25,000 (ca.)| 25,500 
Approximate dis- 

placement (tons) 43,000 26,000 40,000 85,000 
Indicated horse 

power .. 68,000 38,000 14,000 (ca.) | 17,500 
Speed . 25knots 234 knots 16 knots | 17 knots 


The Adriatic has accommodation for about 3000 
pommmaeee and a crew of 350 (including officers). She 

as extensive cargo-carrying holds. This latter is 
one of the distinguishing features of the intermediate 
ship. As the speed-is not so important, there is a re- 
duction in the area taken up by the propelling machi- 
nery ; the lines, too, are fuller, increasing the width of 
the cargo-holds forward and aft. In the Adriatic, 
for instance, there are seven cargo-holds, and two of 
the ’tween-deck holds are insulated, while two are 
fitted as deep tanks for the carrying of water ballast. 
The refrigerating chambers for the carriage of chilled 
meat are operated from machines on the CO, principle. 
In addition to the usual winches and derricks there 
will be electric gear for dealing with passengers’ bag- 
gage and stores on the voyage. 
elevator is introduced in this, as in some of the pre- 
ceding large vessels. 

The scantlings of the vessel are very heavy ; the 
general construction of the ship follows the lines 
adopted in the modern leviathan. The double bottom 
is 5 ft. 1 in. in depth, except in the machinery com- 

artment, where it is 5 ft. 10 in. The cellular spaces 

tween bottoms are arranged for carrying water 
ballast. The frames are of channel bars, and the 
shell-plates are in many cases over 30 ft. long and 5 ft. 
wide, weighing between 3 and 4 tons each. Hydraulic 
power has been used largely in connection with the 
riveting. 

There are nine steel decks, three of these being 
above the shelter-deck. On the upper promenade- 
deck there will be situated a lounge, reading and 
writing-room, and a smoke-room for the first-class 
passengers, while on the next two decks are arranged 
the greater part of the state-rooms. In this ship there 
will be a large number of single-berth roonis. The 
first-class dining-saloon is on the upper deck. The 
main dining-saloon occupies the full width of the ship, 
and has seating accommodation for about 370 pas- 
sengers, the arrangement of small tables being more 
characteristic of the modern restaurant. 

The second-class quarters are located abaft the 
first-class accommodation, and here the dining-saloon 
has seating accommodation for 240 passengers, and there 
is a smoke-room and ladies’ room. 

The third-class passengers occupy the extreme aft 
end of the ship, and, to a limited, extent, the forward 
end. A notable feature is the introduction of two, 
three, and four-berth rooms, and there is, as in many 
of the recent large ships, a dining-room, and also music 
and smoking saloons, 

The machinery of the Adriatic is of the quadruple- 
expansion type, and there is fitted not only a Marconi 


‘telegraph station on the upper promenade-deck aft, 


bat submarine signalling apparatus, so that the vessel 
Pe a fog may be able to receive signals from light- 
ouses, 


An electric passenger | _ 























the Board of Trade Returns of British Railways, whic', 
are referred to in our leading article on page 391 :— 
Mileage. 
} Increase in 19 
| | 
seeeet 1905. | 1904. 
Per 
Amount. Cent. 
miles miles miles 
Mileage is” el. 22,634 213 0.9 
Of which double o1| 
more.. “a «-| 12,693 12,590 103 0.8 
Track - mileage (in- | 
cluding sidings) . 52,322 | «51,634 688 1.3 
£ £ ee 
Capital. . sta . | L, 252,801,000) 1,268,495,000/ 14,806,000 1.1 
Amount included in| | 
the foregoing which | | 
is inal only . 194,341,000} 193,494,000}. 847,000) 0,4 
Ordinary capital 483,496,000) 480,290,009) 2,206,000 0.7 
hte Semen 
n e 
which is nomi: 
only .. pod of 89,002,000) 88,225,000! 777,000 0.9 
Receipts :— tee” ed Bee £ 
Passenger traffic ..| 48,720,000) 48,388,000} 332,000 0.7 
traffic 412,000, 55,400,006) 1,012,000 1.8 
Miscellaneous 8,399,000) 8,045,000 354,000 4.4 
Total .. ..| 118,531,000} 111,833,000 1,698,000 1.5 
Working expenditure! 70,065,000} 69,173,000 892,000 1.3 
Net earnings ..| 43,466,000} 42,660,000, 806,000. 1.9 
percent. | percent. 
Proportion of net| { 3.39 | 3.36 0,03 0.9 
earnings to capital) | *3.27 | *3.25 0.02 0.6 








* These percentages are calculated on amounts a little in excess 
of the true totals. 


Passengers Carried, Exclusive of Season-Ticket Holders. 


















































1905. 1994. | 
| = Increase (+) or 
Decrease (- ). 
Number of ordi- No. | No. 
- Mary passenger: 
carried :— — — 
First-class... .| 36,415,000) 34,931,000/+ 1,484,000 + 4.2 
Second-class 52,523,000; 71,294,000| - 18,711,000 — 26.2 
Third-class oa 1,110,024,€00) 1,092,549,000 +17,475,000 + 1.6 
Total . |L,199,022,000/1,198,774,000 4 248,000 + 0.0 
Receipts from Passengers. 
Receipts from ordi- 
nary and season- 
ticket passen- 
gers :— } £ £ £ 
First-class .. 4,909,000 4,866,000 + 43,000 +0.9 
Second-class --| 4,076,000 4,303,000 — 227,000 5.3 
Third-class . . .| 81,272,000 | 30,895,000 +377,000 +1.2 
Total .. ..| 40,257,000 | 40,066,000" +191,000  +0.5 
| 
* Including 2000. not classified. 
Receipts from Minerals, General Merchandise, «c. 
million tons |million tons million tons 
Minerals conveyed 868.1 | 849. + &5 +2.4 
General merchan- 
dise conveyed .. 103.1 100.3 +28 | +28 
Total .. 461.2 449.9 | +113 | +25 
“ | 
Receipts from— £ £ £ 
Minerals... .., 26,273,000 | 25,672,000 + 601,000 + 2.3 
General merchan- 
dize 2 .| 28,750,000 | 28,815,000 + 435,000 + 1.5 
Live stock .. 1,389,000 1,413,000 | — 24,000 —1.7 
56,412,000 ' | 55,400,000 +1,012,000 +18 
, Train-Mileage. 
Y Passenger! Goods = Total (including 
_ Trains. | Trains. Mixed Trains). 
| mill. miles|mill, miles| million miles 
1905 .. an “ we 244.4 154.8 400.9 
1904 ‘ os 240.0 155 2 397.0 
Increase (+) or {mileage} +44 | -0.4 + 3.9 
Decrease (—) per cnt. +18 - 0.3 + 1.0 
Receipts per Train- Increase (+-) or 
. Mile. 1905. 1901. Decrease ( - ). 
d. d. , 
Passengers .. 47.58 48.09 - 0.51 
Goods.. és . 87.29 85.42 + 1.87 
Passengersand goods. 62.93 62.74 + 0.19 
Expenses per train-mile .. 39.79 39.83 — 0.04 
Net reeeipts.. 23.14 23.11 + 0.03 











PortsmouTH DockyarD.— The work of lengthening 
No. 15 Dock at Portsmouth has just been commenced. 
The present length is 557 ft., and the dock will be 
extended about 50 ft. 
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YAUCLAIN BALANCED COMPOUND, LOCO. | *¥° Tings are joined by a coned or _gusse 
MOTIVE FOR THE CHICAGO AND 


EASTERN ILLINOIS RAILROAD. 


©ixce its introduction into America, in the year | 
'the rear pair of coupled wheels; the length inside is New York, Newhaven and 


1902, the balanced compound locomotive has come 


diameter. 


tring. The 


They are 11 B.W.G. in thickness. 


distance between tube-plates is 17 ft: 11 in. The) headlight operated 
tubes are of iron, 278 in number, and 2} in. in outside | single-expansion engine had an oil headlight. , A cor- 
The rection was made for the steam consumption of the 
fire-box is 5 ft. 6 in. wide inside, and is placed above | headlight turbine, using the figures obtained by the 


The compound oe had a Pyle National electric 
y a steam-turbine, while the 


artford Railroad in a 


rapidly into favour in that country. The illustra-| 8 ft. 5% in., giving a grate area of 46.7 square feet and | test of the steam consumption of a similar turbine. 


tions we now publish on pages 


383, 386, and 387/a fire-box heating surface of 160 square feet. 


The 


The average horse-power for each run was calcu- 


show a locomotive of this type built by the Baldwin fire-box plates, or sheets, are of mild steel, of a/ lated by plotting the results of the individual cards 
Locomotive Works for the Chicago and Eastern | thickness of 3 in. for the sides and back sheets, 4 in. | on a time basis; that is, a curve was plotted, show- 
Illinois Railroad, which is a member of the Rock | for the tube sheet, and ,', in. for the crown sheet. | ing the variation in indicated horse-power throughout 


Island system. 
Fig. 1 on pag 
a longitudinal elevation of the locomotive. 


The fire-box side sheets are nearly vertical, and are | the run. 
e 383 is a perspective view, and Fig. 2| stayed with iron stay-bolts 1 in. in diameter, pitched | indicated horse-power 
Figs. 3, 4,|4 in. from centre to centre. The crown sheet is sup- | at which the card was taken the abscissa. . 


Each card gave a point on the curve, the 
ing the ordinate, and the time 
An integ- 


5, and 6 are transverse views, partly in section, showing | ported by radial stays 14 in. in diameter, with sling- | ration of this curve gave the indicated horee-power' 

























































































































































Fig. 21 is a section of the steam-chest. 

Vig. 22 is the longitudinal section of the low-pres- 
sure cylinder. The outside longitudinal view of the 
cylinder casting is shown in connection with the three 
latter figures. 

Fig. 23 is an inverted half-plan of the cylinder and 
saddle casting. 

Figs. 24 and 25 show the crank arrangement. 

As will be seen from the illustrations, the use of the 
Baldwin system of balanced compound oylinders, 
which system is due to Mr. S. M. Vauclain, involves 
ouly very slight changes in the usual type of American 
ocomotive. The present example is a ten-wheeled 
four-cylinder locomotive designed for fast freight ser- 
vce, and haviog two high-pressure cylinders 15} in. 
»y 26 in., and two low-pressure cylinders of 26 in. 
‘ameter and 26 in. stroke. The driving and coupled 
wheels are 5 ft. 2 in. in diameter, and carry a weight 
c! 64 tons 17 ewt.; while the total weight of the loco- 
motive in working order in 85 tons 2 cwt. 

The boiler (see Figs. 8 to 14 on page 386) carries a 
working pressure of 225 lb, per equare inch, and 
5 of the extended wagon-top type. It has a total 
seating surface of 3094 square feet, of which 2934 
‘quare feet is in the tale or flues. The boiler 
»arrel is made up of three rings, of which the front 
a nd back are cylindrical, and have outside dia- 
meters of respectively 64 in. and 743 in. These 








In the engine illustrated, the inside high-pressure 
cylinders are connected to the front driving-axle, 
which is cranked, while the low-pressure cylinders 
have long connecting-rods, which drive the second pair 
of coupled wheels; the eccentrics are placed on this 
second driving-axle. The crank-axle is built up with 
circular discs for the crank-webs. 

After this locomotive had been in service some 
months an elaborate test was made in comparicon with 
a single-expansion locomotive. The two engines were 
tested in regular service between Blue Island and 
Rock Island by a corps of observers who stayed with 
the engines during the time of the tests, living in a 
‘* caboose ” which was attached to the test-trains. We 
have been favoured with particulars of these trials, 
and they are so interesting that we here give some- 
what extensive extracts from the details of perform- 
ance. The trains hauled varicd between 1000 and 
1500 tons (English), the running speed being about 
20 miles an hour, exclusive of stops. Eleven runs 
were made with the compound and twelve runs with 
the single-expansion engine. The average results 
obtained on these runs are given in the annexed table. 

An allowance was made for the amount of coal and 
water consumed while standing on sidings. This allow- 
ance was based on the water consumption found in a 
four-hour test in the roundhouse, with the air-pump 
working as it would while standing on a siding. 
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cylinder arrangement, cranks, cab, and other details. | stays at the front to provide for the expansion of the Simnle L te 
Fig. 7 shows detail of the headstcck, which takes the | tube sheet. tuned necani cntandaison a 
place of our buffer-beam. The cylinders are in line across the engine, their 
Fig. 8 on page 386 is a longitudinal section of the| transverse centre line being the centre line of the) = | * |_* js} © 1. 6. a 
boiler barrel and fire-box ; Fig. 9 is a cross-section and | truck. The two high-pressure cylinders are between — ie le ig | gs we & 20 
end view of the fire-box ; Fig. 10 shows the founda-| the frames, while the two low-pressure cylinders are es 8 & |8 | ge¢ a " F. E83 
tion ring; Fig. 11 shows the front tube-plate; and| outside. The four cylinders, with their valve-chests E x ag Se S38 Saz g*8 £a 
Figs. 12, 13, and 14 give details of riveting. On page|and the boiler-saddle, are in two castings. Each| ~ 4. Sg 28 ge. s = Boek 
387, Figs. 15 and 16 show in fuller detail the arrange- | casting consists of half the saddle, and a pair of cylin- gs 83\25 |" | 2 3 & 3st & See es. 
ment of saddle, steam-chests and cylinders, the former | ders, one high and one low, with the correspondin g ies fa: eH Se a 33 33 5 8 #8 
being a part plan, and the latter a transverse view. valve-chest. In the Vauclain, or Baldwin, balanc — gs fe 5 & IS8 gf E 3 Fs : 
Fig. 17 is a section through the line M N in Fig. 16. | compound a piston-valve is used, one valve and valve-) § f= %° | <5 47) 23% | en* p56 mee 
Fig. 18 is a section through the valve bushing. chest distributing the steam to a high-pressure and its || 
Fig. 19 is a part longitudinal view of the saddle | corresponding low-pressure cylinder. By this means Balanced Compound Engine. 
casting. the steam distribution is effected by the same valve) 497 =o 4599) 90.2 | 1600 |570| 673 | 20.30 | 5.2% | 671 
Fig. 20 shows the valve bushings and high-pressure | motion as is used on a two-cylinder single-expansion E y= Sin . . 
cylinder ports. engine. Simple-Expansion Engine. 


236,900 |4864| 19.5 | 1504 | | 7.42 | 33.64 | 6.02 | 6.73 


* American tons of 2000 Ib. each. 


Column 8 is the average speed when running, exclusive of time 
lost in stops. 

Column 4.—The train weight is obtained by dividing the ton- 
miles of train by the distance run. To thisave train weight is 
added the weight of the locomotive and the weight of the tender 
with the tank half full. The weight of engine and tender thus 
added is 148 tons for the compound and 150 tons for the single 
expansion. 

lumn 5.—The average net oped is obtained by dividing 
the number of horse-power-hours in column 8 by the actual run- 
ning time, exclusive of stops. The result is the average indicated 
cylinder horse-power. 

Column 6.—The average total resistance of the train is found 
by calculating the average cylinder tractive effort from the horee- 
power, column 6, and the average speed, column 8, and dividing 
by the average total train weight, column 4. The complete 
formula is R = pl , where R is train resistance in pounds 

r ton, column 6; H is average indicated horse-power, column 5; 
W fs average weight of train in tons, column 4 ; V is average speed 
in miles per hour, column 3. 

Column 7.—The water consumption per horse-power-hour is 
stops, and. of injector overfiow. 


exclusive of water used -_— 
e steam consumed by the electric 


Correction has been made for 
headlight on the compound. 

Column 8.—The coal consumption is corrected so as to exclude 
coal used on sidings, and for the electric headlight. 

Column 9.—The evaporation factorsin this column are obtained 
by dividing the total amount of coal actually burned into.the 
equivalent from and at 212 deg. of the total amcunt of water 
actually evaporated, . 
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hours for the run, and this, divided by the running 
time, gave the av indicated horse-power. 

The single-expansion engine ave 33.64 Ib. of 
water per lenanene hour, and 6.02 Ib. of coal, while 
the compound required only 29.30 Ib. of water and 
5.24 1b. of coal per horse-power hour ; that is, the single- 
expansion engine required 14.8 per cent. more water 
and} 4.9 per cent. more coal per horse-power hour than 
the compound. The difference between the two engines 
is very clearly shown oie the results, as in 
Fig. 26 on 385, to show the relation between the 
power developed and the consumption of water. The 


points representing the various tests (of which the 
averages have been given) show that the efficiency of 
both engines advances as the horse-power increases. 


The compound engine hauled a train averaging 
1600 tons total weight at an average speed of 20.2 miles 
an hour, developing on the average 570 horse-power. 
The a with an average train of 1504 tons 
and a s of 19.5 miles averaged 592 horse-power— 
that is, the trains hauled by the single-ex ion 
engine, though lighter and slower, piualeell eile 
horse-power to haul them than those with the balanced 
compound. To investigate this difference, the resist- 
ance of the train in pounds per ton has been calculated 
for each test, the results being given in the average 
figures already quoted. The average resistance of all 
the tests was thus 6.73 lb. per ton* for the compound 








* American tons are used here. 
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and 7.42 1b. per ton for the single-expansion engine, an 
increase of over 10 per cent. This increase was in 
part due to the fact that the single-expansion exper'- 
ments were made during colder weather than the 
tests of the compound, the latter being tested from 
October 22 to November 6, and the single-expansion 
from November 21 to December 10. e@ lesser re- 
sistance of the trains with the compound locomotive 18 
attributed to the better balance and more uniform 
tractive effort of the four-cylinder balanced _ 
In Fig. 27 the train resistance of each test has been 
plotted in relation to the speed. The tests with the 
compound engine show a fairly regular grouping, 
which indicates that between 18 and 23 miles an hour 
the train resistance increases directly with the speed. 
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The single-expansion points fall into this grouping fairly 
well, with the exception of those relating to five tests. 


Of these, the abnormally high resistanee can be ex- |- 


plained in all cases except one, either by snowing 
during the latter half of the run, by a strong head wind, 
by the presence of thirty empty cars, or by 1 in. of 
snow and 14 deg. of frost. It is also worth notin 
that for one test with the compound engine, in whic 
the train resistance is recorded as irregularly high, the 
observer's note-book showed that a strong head wind 
was encountered during the last two hours of the run. 

It will be understood that the variations in train 
resistance do not play any part in the economy of coal 
and water consumption, which the compound was 
shown to effect. In order to avoid any uncertainty 
which the train resistance might introduce, the com- 
parisons of fuel and water consumption, as quoted 
above, are referred to the horse-power developed.” On 
this basis of comparison the single-expansion uses ap- 
proximately 15 per cent. more fuel and water than 
does the balanced compound. 

The following are the principal details of design of 
the engines tested :— 


** No. 290.” “No, 1522.” é 
Balanced Compound. Simple-Expansion. 


Cylinders 15} in. and 26 in. 22 in. by 26 in. 
by 26 in. . 
Valve .. ie es Piston Slide 
Driving wheels : . 
Outside diameter .. 61.15 in. 63.04 in. 
Boiler type .. wa Wagon top Straight 
Working pressure .. 225 Ib. 185 Ib. 
Fire-box length 1013 in. 967, in. 
Width os 66 in. 67} in. 
Tubes, number 278 #28 
Diameter 2} in, 2 in. 
Length 18 ft. 14 ft. 2), in. 
Heating surface : 
Fire-box 160.7 162 
Tubes.. 2933.7 2419 
Total .. 3004.4 2681 
Grate area 46.69 44.9 
Weights ; 
Weight on drivers. . 145,260 Ib. 141,600 Ib. 
Total engine ae 191,060 ,, 185,800 ,, 
Total engine and 
tender ; ; 312 000,, 329,800 ,, 
Tank capacity 6000 gals. 7000 gals. 
Coal . Se 11 tons 12 tons 


It only remains for us to thank the Baldwin Loco- 
motive Company for their courtesy in enabling us to 
put the details of these interesting trials before our 
readers, and also to thank Mr. Lawford H. Fry, the 
techwical representative of the company in this 
country, for the trouble he has taken in putting the 
figures into shape for publication. 





Contracts. —Mezsrs. Bruce, Peebles, and Co., Limited, 
have received an order in ‘connection with the Staley- 
bridge, Hyde, yo and Duokinfield Tramways for 
= kilowatt -volt 40 cycle alternator for a tur- 

ine set, , 


Tenvers Invitep.—The Board of Trade Journal states 
that tenders are invited for carrying out improvement 
and dredging works at Cadiz. The estimated cost of this 
work will be about 345,779/., and a deposit of 3500/. is re- 
— to —_ tender. Conditions, &c., may be 
oO 





tained from the Directorate-General of Public Works, 
rec tg Tenders will be received up to the end cf 
tober. 


Wrovenut-Iron Tuse-Makers’ Compination. — A 
National Tube-Trade Combination has been formed, to 
include Scotch and English makers of wrought-iron tubes, 
but not steel tubes. e combine is not exclusive, and is 
not intended to be aggressive. The advance in the price 
of pig-iron and continued competition in tubes has had a 
depressing effect on the industry of pipe-founding, and 
first an arrangement was entered into with the Scotch 
makers, and later with the English manufacturers. All 
thst has been done hitherto has to reduce the trade’s 
discount by 24 per cent., and this has increased the retail 
pce of certain classes of tubes by 74 to 8) per cent. 

eelopments will be watched with interest, alphough 
thos« responsible for the combine state that they do not 
propuse to raise prices unduly. 





Pet sONAL.—We are informed that the new works of 
Mes*rs.. Brotherhood-Crocker Motors, Li , of 19, 
Hanover-square, W., will shortly be runnitg, These 
works are situated at Tindley, Sheffield, and consist of a 
main shop of five bays, 240 ft. long, smiths’-shop, pattern- 
shop, and other buildings.— We are requested to state that 
Messrs. Haslam and Schonthiel, Wegtern Mail Chambers, 
Cardiff, have been appointed agents, by the Adams Manu- 
rang Company, London, for the sale in the South 
Wales district of their ‘‘Igranic” motor and dynamo 
controlling apparatus.—We are informed that at Tour- 
coing Exhibition a gold medal was awarded to the United 
States Metallic Packing Company, Limited, for their 


‘ exhibit of packing.—We are ra” to state that 
Messrs. Jay, Broll, and Co., of 31, Old Queen Victoria- 
street, S.W., have been appointed don managers to 


the Asbestos Fireproof Paint Company, 
mingham.—Also that Messrs, R. J, Ni 
have changed their address from Macdonald’s - lane, 
Manchester, to No. 26, Cannon -street, of that city, 
where they will continue thei? business in self-contain 


Limited, of Bir- 
cholson and 


electrio-lighting equipments. 





Co. | cash. 





NOTES FROM THE UNITED STATES. 
PHiLADELPuiA, September 12. 
THE maintenance of demand for all kinds of pig iron 
has had the effect of strengthening prices and stimu- 
lating quite a number of buyers who heretofore have 
not believed that the upward tendency would be pro- 
longed. A number of furnaces have recently blown 
out in Eastern Pennsylvania, and this has added to 
the anxiety of those consumers of pig who buy from 
month to month. The most active iron on the list is 
basic, and the inquiries upon the market call for 
50,000 tons, all of which is wanted for delivery next 
year. _ Very few purchases were made for this year’s 
delivery. ic has advanced in price, in some cases 
as much as 1 dol. per ton. Buyers are anxious to 
secure large quantitics of standard and malleable 
Bessemer ; but the iron is not to be had, and the buyers 
are obliged to defer negotiations for the present. The 
activity in foundry and forge grades is quite surpris- 
ing, considering the enormous amount of business that 
has been done during the past two or three months. 
Most of the purchases for forge made during the past 
week were for November and December delivery. 
There is great activity in bar and sheet iren, and 
remiums are still being secured for prompt deliveries. 
eavy sheets are in particular request, and the in- 
quiries this week for light sheet point to an active 
demand within a few days. The plate mills through- 
out the State have been booking quite a number of 
ordera, which increases the amount of business on their 
books as compared with deliveries made. 
It would be rather monotonous to give a list of the 
urchases of steel rails made within the past week. 
arge orders are being placed for next year’s delivery. 
Electric roads are also formulating the requirements 
for the coming year, and these requirements wil] soon 
take the shape of orders, and the deliveries will be 
called for during the second quarter of the year, when 
construction work will begin on most of the lines pro- 
jected. The manufacturers of frogs and switches are 
likewise sharing in the activity prevailing, and a good 
volume of business has been recorded during the past 
few days. Bridge and terminal work continue to 
engage the attention of the steel mills, and much new 
work is now in sight, mainly in the New England and 
Middle States, where railroad terminal work is to be 
prosecuted in order to afford more extensive facilities 
for the disposition of freight and passengers. Reports 
from allover the country are of a very stimulating 
character, and there is no reason for apprehending any 
lessening of current demand, because of the heavy re- 
quirements for next year. Of course, a reaction is 
bound to come, as this persistent forward buying 
capnot continue indefinitely. While orders may fall 
off later on, the mills will be loaded up with work for 
the delivery of iron and steel products at fixed prices. 
Some relief is anticipated within six months, in the 

ig-iron field, by the owing in of a large number of 
urnaces. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was rather excited, and a large business 
was put through. Cleveland warrants were done at 
54s. 104d. and 10d., and then 55s. cash, 55s. 2d. and 
553. 34d. one month, and 55s. 8d. and 55s. 84d. three 
months, and closed fairly firm at 54s. 114d. cash and 
55s. 34d. one month sellers. The turnover amounted to 
about 32,500 tons. Hematite was strong. and about 2500 
tons were dealt in at from 67s. 2d. to 67s. 5d. cash, and 
from 67s. 6d. to 67s. 9d. one month, with closing sellers at 
1d. above the higher values. In the afternoon Cleveland 
ts were weaker, and dropped from 54s. 114d. to 

64s. 9)d. cash, and from 55s. Hom to 553. 14d. one month, 
and closed at'54s. 10d. cash and 553. 14d. one month sellers. 
The business was fully 8000 tons. The upward movement 
in hematite was again evident, and 2000 tons were done 
at from 67s. 6d. to 67s., 8d. cash, at 68s. one month, and 
683. 3d. two months. At the close there were sellers at 
67s. 9d. cash, and buyers at 67s. 10}d. one month. On 
Friday morning the market opened strong, and, after 


easing a little, firmed upagain. The dealings consisted of 
13,000 tons of Cleveland warrants at 54s, 9d., 54s. 74d., 
and 54a, 9d. cash, 55s. 144., 54s. 114d., and 55s. one month 


and 55s, 44d. three months, and closing, sellers quo 
54s. . cash and 55s. 1d. one month. Hematite was 
uoted 67s, 10d. cash and 63s. 14d. onc month sellers. At 
the afternoonsession the tone was fairly steady, and about 
5000 tons of Cleveland warrants were done at 54s. 84d. cash, 
543. 11}d., 55s. + and 54s. 114d. one month, and 54s. 9d. 
seven days. market closed at 54s. 9d. cash 
55s. Ojd. one month sellers. Hematite was the turn 
easier, and 1500 tons changed hands’ at 67s: 6d. cash and 
67s. 1ld. one month, On Monday: morning the market 
was flat and 10,000 tons of Cleveland warrants were put 
through at 54s, 7d. and 54s. 64. cash, 54s. 8d. four days, 
54s. 104d. and 54s. - one month, and at the close 
sellers quoted 543. 6)d. cash and 54s. 10d. one month. 
Hematite—1000 tons hands at 67s. 8)d. and 
67s. 74d. cash and closed easier with sellers at 67s. 64d. 
In the afternoon the tone was weak, and about 
15,000 tons of Cleveland warrants were done at 54s. 54d. 
ak yh. cash, and 54s. 10d, and 54s. 8jd. one 
month, with closing sellers at the lower quotations. 
Hematite was dealt in at 67s. 7d. cash, 67s. 9d. fourteen 


aaa director.—The directors 


days, and 67s. 6d. one month, and the closing quota- 
tions were 67s. 44d. cash and 67s. 9d. one mont)). 
The turnover was 1500 tons. On Tuesday morn. 
ing the market was again easier, and Cleveland 
warrants declined. 1d. ‘The business amounted io 
about 5000 tons at from 54s. 4d. to 54s. 3d. cash, 
54s. 64d. to 54s. 4}d. fifteen days, and 54s. 84d. to 54s. 74d. 
one month, and closing sellers quoted 54s. 4d. cash and 
54s. 8d. one month. About 1000 tons of hematite were 
done at 67s. 3d: cash and 67s, 4d. ten days. At the after- 
noon session the tone of the market was rather firmer, 
and Cleveland-warrants changed hands at 54s. 44d. cash 
and 54s. 8d. one month, and at the close there were buyers 
over at these prices. The turnover of 3000 tons included 
one lot of hematite at 67s. 3d. cash, and there were buyers 
over at 67s. 2d. cash and 67s. 6d. one month, but 
no rellers.s When the market opened to-day (Wed. 
nesday) there was a dullness and Cleveland warrants were 
irregular ; the business was about 5000 tons at 54s. 4d., 
54s. 34d., and 54s. 4d. cash, and 54s.74d. one month. Closing 
sellers quoted 543. 44d. cash and 54s. 84d. one month. 
Hematite was firmer, and 1000 tons were done at 67s. 9d. 
one month, with buyers over, and sellers at 3d. more, 
In the afternoon the market was weak and very quiet, 
ny 1500 tons of Cleveland warrants being done at 54s. 34d. 
cash, 54s. 4d. six days, and 54s. 74d. one month. The 
closing quotations were 54s. 34d. cash and 54s. 74d. one 
month. Hematite was again firmer, and 500 tons changed 
hands at 67s. 104d. one month, and there were closing 
sellers at 67s. 6d. cash. The following are the market 

uotations for makers’ (No. 1) iron: — Clyde, 67s. ; 

alder and Gartsherrie, 67s. 6d.; Summerlee, 70s. 6d.; 
Langloan, 683.; and Coltness, 75s. 6d. (all shipped at 
Glasgow); Glengarnock (shipped at Ardrossan), 68s. ; 
Shotts (ship at Leitb), 67s. ; and Carron (shipped at 
Grangemouth), 68s. 6d. 


Sulphate of Ammonia.—There has been rather more 
doing in sulphate of ammonia during the past week, but 
sales have again fallen off, and the market is now fairly 

uiet. The rgd rice is steady round 12/. per ton, 

lasgow or Leith. ‘The amount shipped last week from 
Leith Harbour was 1782 tons. 


Scotch Steel Trade.—The prevailing tone in the Scotch 
steel trade is, if anything, rather quieter this week. A 
good business continues to be done in shipment orders, 
and a steady inquiry is reported from abroad, but little 
change has taken place in the home trade. The number 
of fresh contracts for this market is still limited, and this 
is more particularly the case with regard to shipbuilding 
material. In this department the outlook for plate-roll- 
ing mills is none too bright. Structural material of all 
kinds has latel 5 eg oe a good demand, and some 
satisfactory orders have been put through. No altera- 
tion falls to be recorded in the matter of prices. 


Shipbutlding.—Messrs. Alexander Laird and Co. have 
just placed an order with the Fairfield Shipbuilding and 
Engineering Company, Limited, for a turbine steamer 
for their Irish Channel passenger service.—Messrs. Mur- 
doch and Murray, Port Glasgow, are reported to have 
fixed up an order for a small steamer for foreign owners. 
—New orders continue to arrive very slowly, and the 
prospect of a number of fresh contracts would be most 
acceptable. Especially would this be so at the present 
time, as week by week the number of launches from the 
various Clyde yards tells the tale that the ‘‘boom” of 
last year is being gradually worked off. 


Malleable Iron and Steel Bars Advanced in Price.—A 
meeting of the Scotch Malleable-Iron Makers was held 
in Glasgow this week, and a resolution was adopted to 
advance the price of all classes of iron bars and angles by 
5s. per ton, and steel bars by 7s. 6d. per ton. The basis 
prices will now be, for iron bars and angles, 7/. 7s. 6d. per 
ton, and for, steel bars 7/. 103. per ton, both less 5 per 
cent. It is stated that these advances are not due to any 
extra activity on the part of the makers, but are a neces- 
sity, owing to the incre cost of raw material. The 
demand for shipment to Canada has lately been very 
good, and thereare at present in the market firm inquiries 
or a fair quantity of both bars and angles. 


Tron and Stcel Sheets Advanced in Price.—The Scotch 
Sheet-Makers held a meeting in Glasgow this week, and 
resolved to ‘advance the price of iron and steel sheets by 
53. per ton. A good trade has lately been reported. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Limited Companies.—At the annual meeting of Messrs. 
Kayser, Ellison, Co., held on Saturday, Mr. C. W. 
Kayser presided, and made reference to the loss the 


ted | company had oman g Pape death of his father, who 


was managing director. e stated that their trade pro- 
spects were very encouraging. The report of the directors 
recommending a dividend at the rate of 1 per cent. 
was adopted. Mr. Frank Kayser was elected a member 
of the Board, and Mr. B. C. vis was re-elected a 
i i of the Sheepbridge Coal and 
Iron Company state that the total amount at their dis- 
posal, including a balance of 15,529/. brought forward, 
1s 96,7882. They recommend the retaining of 10,000’. 
towards the cost of new coalfields, to pay a dividend 

ual to 10 per cent. for the year, and forward 
14,0821, At the annual meeting of shareholders in Messrs. 
T. W. Ward, Limited, a dividend of 10 per cent. wa- 
pen wg 20,0002. was placed to reserve, and 15,395: 
carried forward. A very rosy account was given of th 
company’s affairs, and it was stated that the year’s sale 
had increased by over a quarter of a million. 

Iron and Steet Trades.—The prosperity already notice: 
in the heavy branches is more than maatained, and in 








some quarters it is believed that a ‘‘ boom” is yet por- 
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ble. There is a heavy demand for raw material, some 
ouses being booked for months ahead. Contracts for 
forward deliveries of mer and Siemens steels are 
being freely placed, and prices are much stiffer than they 
were. For almost all classes of railway material orders 
continue to come in freely, and employment is plentiful. 
One of the principal markets is Buenos Ayres, where five 
different railways are in course of construction or exten- 
sion. The companies are drawing most of their engines, 
carriages, and stores from this country. Some | 
houses have been very busy in supplying springs, axles, 
tyres, and other parts, and there is prospect of the de- 
mand continuing for some time. India and South 
America are still good customers. Most makers of light 
and heavy forgings are fully employed, and the rolling 
mills are busy. In anticipation of Christmas, many of the 
old staple industries aré moving, and fuller employment 
is being found. There is an ne demand for 
cutlery and tools from Canada and Australia and the 
Eastern markets. 


South Yorkshire Coal Trade.—The coal trade in all 
branches is still marked by very considerable activity. 
Orders for house coal are coming in freely, and owners 
and merchants are not anxious to commit themselves too 
far ahead at current rates. The demand for steam coal 
keeps up remarkably well, and a very large tonnage i 


oP 


is 
going to the northern ports in anticipation of the winter 
season. The railway companies are taking their full 
contract quantities, and more fuel is going into the gas 
works. Common coal is more plentiful, but prices are 
firm. There is no change to note in the coke market. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROoUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and business was not quite 
so brisk as it has been of late, but ucers of Cleveland 
pig iron were very reluctant to reduce quotations, being 
strongly of opinion that the lull in buying would not last 
long. Early in the day No. 3 g.m.b. Cleveland pig 
realised 553. f.0.b., but afterwards purchases were made 
from second hands at 54s. 9d., and buyers would not offer 
above that figure. No. 1 was 563. 3d.; No. 4 foundry, 
53s. 9d.; and No. 4 forge, 523. 94, There was again practic- 
ally no mottled or white iron to be had, and in the absence 
of business, quotations for these qualities could not be fixed. 
East Coast hematite pig was very strong. Producers are 
not hampered by any stocks, and are consequently able to 
take full advantage of any improvement in demand 
directly it appears. Thus it was not surprising, with 
the better inquiries and increased cost of production, to 
learn that the least makers would take for early delivery 
of mixed numbers was 683. No. 1 was 683. 6d., an 
No. 4 forge hematite, 64s. Spanish ore was again ad- 
vanced in price, and supplies of good quality were 
reported to none too plentiful. Rubio (50 per cent. 
quality) was put up to 2ls., and some of the leading 
merchants were by no means keen sellers at that figure. 
Middlesbrough warrants, after easing to 5is. 3d., rallied a 
little, and closed 54s. 44d. cash buyers.. To-day quotations 
for makers’ iron were maintained. The only change was 
in Middlesbrough warrants, the closing price of which was 
5is. 3d. cash buyers. 


Manufactured Iron and Steel.—There is little new to 
report with regard to the manufactured iron and steel 
industries, but it is pleasing to note that what changes 
are occurring are in the right direction. Inquiries are 
pretty numerous, and a few fairly good orders have 
recently been placed. roducers generally are well 
situated, and they take a firm stand. Advances in values 
of several descriptions are confidently anticipated, but 
as yet no actual rise in quotations can reported. 
Common iron bars are 7/. 5s.; best bars, 7/. 15s.; best best 
bars, 8/, 5s.; iron ship-plates, 7/. 5s.; iron ship-angles, 
7. 53.3 iron ship-rivets, 72. 17s. 6d.; steel bars, 7/.; steel 
ship-plates, 7/.; steel ship-angles, 6/. 12s. 6d.; steel joists, 
6/. 7s. 6d.; steel boiler-plates, 8/.; steel sheets (singles), 
8/.; and steel sheets (doubles), 32. 53.—all less the cus- 
tomary 24 per cent. discount. Cast-iron railway chairs 
are 3l, 15s.; heavy sections of steel rails, 6/, 7s. 6d.; and 
steel railway sleepers, 6/. 17s, 6d.—all net cash at works. 


Coal and Coke.—Quotations for fuel do not change very 
much. As is usual at this season of the year, the home 
consumption of gas-coal is steadily increasing, and deli- 
veries on the large contracts are heavier, with the result 
that quotations tend upward. A good demand for 
bunker coal continues, but owing to the v7 ample 
supply, values do not improve. Unscreened Durham 
bunkers range from 93. 6d. to 103. f.0.b. Manufacturing 
coal is in good request, and deliveries on contract’ are 
large. Quotations are unal . Coking coal ig strong, 

mand being heavy both for home use and for shipment, 

nd the price may be given at 11s. to 11s. 6d. The lotal 

nsumption of coke continues v heavy, and average 
ast-farnace qualities are now, fully 183. 6d. delivered 
re. Up to 19s, 6d. f.o.b. is named for export coke. 








NOTES FROM THE SOUTH-WEST. 
Cardtf.—The demand for steam coal has-left some- 
ing to be desired, but prices for Admiralty qualities 
‘ve remained steady, and is an impression that 
th an adequate supply of tonnage the demand will 

improve. The best _ steam coal has made lbs. to 
3. 3d. per ton, while secondary — have ranged 
‘rom 133. 6d. to 14s. 9d. ton. House coal has shown 
le change ; the best cndinery qualities have made 14s. 
lds, 6d. per ton, while eens descriptions have 
ronged from 11s. to 13s. per ton. No. 3 Rhondda large 
hus brought 16s. to 15s. 3d. per ton. Foundry coke has 


realised 183. 6d. to 193. 6d. per ton; and furnace ditto, 
16s. 6d. to 17s. 6d. per ton. As regards iron ore, Rubio 
has made 19s. 6d. to 20s. per ton; and Almeria, 19s, 6d. 
to 19s. 9d. per ton, upon a basis of 50 per cent. of iron, 
and charges, including freight, insurance, &c., to Cardiff 
or Newport. 

Newport Transporter-Bridge. A transporter-bridge 
just completed at Newport was planned by M. Arnodin, 
who had designed two previous structures of the kind. 
One of these bridges crosses the Seine at Rouen, and Mr. 
R. H, Haynes, Newport borough engineer, induced 
several members of the Newport ‘own Council to fami- 
liarise themselves with the interesting structure. As the 
result of a visit made, M. Arnodin was eng to pro- 
ceed with a similar bridge at Newport, Mr. Haynes 
being associated with him. The dimensions of the 
ae bridge are:—Span, centre to centre of towers, 
645 ft. ; clear opening between faces of piers, 592 ft ; 
clear headway om high water to underside of span, 
177 ft. ; height of towers above level of approach roads, 
242 ft. The anchorages are ocks of masonry rest- 
ing on pile and concrete foundations. Each anchorage 
contains 35,800 cubic feet of masonry, and weighs over 
2200 tons. The total force exerted by each series of cables 
is 920 tons, and the weight of masonry in front of and 
opposed to the anchor castings is 1300 tons. The towers 
are of open lattice steel construction. .The suspension 
cables are sixteen in number, four inside and four outside 
of each of the stiffening girders. ‘Che bridge has been 
designed to resist a wind pressure of 56 1b. to the superficial 
foot. The total weight of girders, suspension-rods and 
attachments, gangways, platiorms, and service {oot ways 1s 
539 tons. The travelling-frame or truck, which 1s 104 ft, in 
length, is divided into a central roadway space and two 
footways, the latter being roofed in. There are thirty 
suspension cables of a total length of 1620 yards, which 
are crossed to form triangular trussing in order te prevent 
swaying motion during high winds. ‘he suspension 
cables have a breaking strength of 550 tons. The bridge 
has been tested with a load of 120 tons, and is on the 
general principle laid before our readers by a letter from 
Mr. L. Mills and Mr. A. 'wyman, in our issue of March 
29, 1878. Mr. A. Thorne, of Westminster, was the con- 
tractor, and Mr. A. J. P. Thorne acted as contractor’s 
engineer. Mr. V. J. Kerihuel was resident engineer. 


Welsh Coal for French Steamers.—Within the last few 
days the French General Trans-Atlantic Company has 
placed additional contracts with Cardiff firms for large 
steam coal to be delivered over 1907. Among the firms 
which have received orders are the Insoles, Cymmor, and 
Tredegar Collieries. ‘The contracts so far let are under- 
stood to be for close upon 300,000 tons. The prices range, 
according to the quality of the coal, from 14«. 6d. to 
15s. 3d. per ton, less 24 per cent. and 3d. 








Tue Jarangest Navy.—The battleship Satsuma is to 
be launched at Yokosuka in October ; she has a displace- 
ment of 19,000 tons. The armoured cruiser Ikoma is to 
be launched at Kure in March ; she has a displacement 
of 13,000 tons. 


AN ANGLO-J APANESE Rai.way ENXGIngER.—One of the 
English engineers who did much in the guidance of Japan 
in the early days of her work of reform has passed away 
in the person of Mr. John McDonald, who died on Satur- 
day, the 15th inst., at his residence, Shimbashi Uchi, 
Putney, at the age of sixty-two years. Mr. McDonald 
went to Japan in 1873, to take up an important position 
in the Japanese railway service, resigning then an ap- 
pointment in the Great Eastern Railway at Norwich. He 
ultimately became general adviser to the Japanese officials 
in charge of the railway works of the capital, and con- 
tinued in Japan for about twenty-eight years. He was 
twice decorated by the Mikado, receiving the Risin 
Sun of the sixth class in 1894, and the Mirror of the fif 
class in 1901; and the Government, at the close of his 
twenty-eight years’ loyal service, gave tangible recogni- 
tion of his devoted efforts to further steam locomotion in 
that distant land. In conjunction with Professor Milne, 
the well-known seismologist, he was awarded a Telford 
Premium in 1891 for a paper entitled *‘The Vibratory 
Movements of Locomotives.” * Sr & cy 


Tue Quauity or Fites.—The testing of the entting 
power and durability of files is quite impossible by hand. 
A good file may make, aps, 25,000 strokes before it 
loses its sharpness, the impossibility of comparing 
the behaviour of different files under similar conditions, 
for the length of time required to even approach the end 
of their life, is obvious under workshop conditions. - To 
enable shop man to determine the relative value of 
various makes of files, Messrs. Edward °G.: Herbert, 
Limited, of Rosamond-street East, Manchester, have 
oa an automatic file-testing machine. This machine 
works the file over the end of a standard test-bar of uni- 
form section at a constant i under a pressure of 
30 lb. per square inch of surface filed. . The 
entirely removed on the back stroke, _ The pr is con- 
tinued until the file ceases to cut; a point which occurs 
fairly suddenly and decisively. During its operation the 

ine automatically draws a diagram on a chart, of 
which the ordinates represent metal removed, and the 
abscisse the strokes made. 
of a file is thus provided, and astonishing differences 
in quality are made apparent. Messrs. ward G. 
Her and Co. have supplied one of these ines to 
the India Office, and many of the Sheffield file-makérs, 
we understand, are installing testing-machines. Messrs. 
Herbert and Co. also undertake to test and supply the 
automatic record of the behaviour of files submitted to 








them. 
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MISCELLANEA. 


THe first submarine boat of the German Navy was re- 
cently launched from the Germania Shipyard at Kiel. 
Its displacement is 180 tons, its speed 9 knots, and it is 
meant to carry a crew of twelve hands. 


The Siamese Government has ordered two torpedo-boat 
destroyers and six torpedo-boats in Japan. Five Danish 
lieutenants, of the Naval Reserve, are going into the 
Siamese service, and will obtain the command of the new 
torpedo- boats. 

The Belgian State Railways have recently distributed 
an order for 190 locomotives <i: the following 
works of the country :—The Cockerill Company, Société 
Anonymé des Ateliers de Construction de la Meuse, 
Société Anonyme de St. Léonard, Société la Métal- 
lurgique, and les Usines et Forges de Haine St. Pierre. 


The two principal photographic exhibitions of the year 
have now opened their doors to the public, that. of .the 
Royal Photographic Society ep A the New Gallery, 

nt-street, W., whilst that of the Salon is held at 5a, 
Pall Mall East, S.W. The work exhibited at the ‘‘ Royal” 
is of a very high order, and is above the average of past 
years, whilst at the Salon one cannot but notice a strain- 
ing after the bizarre, even at the expense of technique. 


~Tests made on the Long Island Railroad justify the 
option that for suburban work electric traction has 
advants over steam. For any length of run of under 
2 miles between stops, the electrically-drawn train was 
‘proved to have the advantage, but from that distance 
upwards steam locomotion comes out best, owing to its 
higheraverage speed. The electric train, though capable 
of greater acceleration than the steam train, had a lower 
maximum speed. 


A project is on foot to construct a railway connecting 
the North and South American Continents. At the Pan- 
American conference held in 1902 in Mexico a commis- 
sion was appointed for the purpose of investigating the 
feasibility of such a scheme, and it has now reported 
favourably on the subject. The plans deal with a line 
10,400 miles long between New York and Buenos Ayres. 
Railways already existing could be made use of to sogreat 
an extent that only about 3700 miles of new road would 
have to be constructed. From Mexico in its southward 
direction the line would follow the chain of the Andes. 


In connection with various railway projects in Chili, 
the Board of Trade Journal states that the new electric 
line between Valparaiso and Santiago will be about 54 
kilometres shorter than the existing State railway be- 
tween those two places. -Power will be, derived from a 
fall 176 metres high, estimated as capable of yielding 
18,000 horse-power,. The fall is situated about 34 kilo- 
metres from Santiago. The same paper reports that to 
the Ministry of Marine, Portugal, has been allotted the 
sum ‘of 48,4002. for the firat section of the harbour im- 
provements at Lorenzo Marques, and the construction of 
the Swaziland Railway. 


In the opinion of many experts, the hand-grenade or 
bomb will in future tend more and more to supplant the 
use of the bayonet for close-quarter fighting, und it will 
be remembered that es were most effectively used 
by the Japanese in the late war. A grenade for such 
purposes is made by the Cotton Powder Company, 
of 32, Queen Victoria-street, E.C., and is 7 in. long by 
1 in. in diameter. This ‘“‘ Hale” hand-grenade can be 
thrown 30 or 40 yards by means of a tail rope 18 in. in 
length. The detonator is carried separately in a pouch, 
and only screwed into the grenade just before it is to be 
thrown. The weight is about 1 lb. 40z., and they may be 
carried on a belt with perfect safety to the soldier. The 
charge is of tonite, but any other high explosive may be 
employed with good effect. 

At the Bethlehem Steel Works some experiments 
have been =, according ‘to the Jndustrial World, 
in one .of the ic open - hearth furnaces with the 
object of testing the merits of bauxite and magnesite 
bricks. A brick of each kind was placed near the 
gas 4nd air ports, and subjected to the highest tem- 
pirtecs that it was powibte to attain in the furnace. 
The magnesite brick t, and showed viscosity after 
seven minutes,. while the bauxite brick; withstood the test 
for fifteen minutes. Other bricks were’ placed in slag 
near the door, and allowed to ‘for some time. 
When withdrawn and allowed; t0°c0dl down they were 
broken, and it was found that the slag had penetrated 
right to the centre of the ite brick, while the 
bauxite bri d wi ~the corrosive action far 
pastes, and only the outer portion of the brick was badly 





a w Ourmrty 4 xapeerace, Ea. connection with the 
neering a ibition now in progress 
at Olympia, ® number of inbesteting: illustrated lectures 
by eminent authorities have. arranged, and should 
appeal largely to students of engineering in its various 
hes. Amongst the lecturers are—Mr. Bailey Den- 

ton (‘* Sewage Disposal’), Thursday, September 27 ; the 
Hon. C. A. Parsons, M.A., C.B., and Mr. R. J. Walker 
“Development of the Steam : Turbine ”), Saturday, 
pee og A. E. el nemay Ceseee as 
pplied to rine ring”), Saturday, Septem- 

; Mr. J. G. W. Haldene € Master: Strokes of the 
Great Engineers ”), Monday, October 1; Mr. George A°* 
Goodwin Pn and the Far East”), Tuesday, Octo” 
ber 2; Dr. H. 8S. Hele-Shaw (‘‘The Connection and Dis” 
connection of the Power from the Work”), Tuesday: 
October 9; Mr. H. A. Humphrey (‘*Gas-Engines”) 


Thursday, October 4, and Thursday, October it Mr 





C. E. Stromeyer (‘‘ Steam-Pipes and their Explosions” 
Monday, October 15. ee ew 
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EXHIBITS AT THE ENGINEERING AND MACHINERY EXHIBITION, OLYMPIA. 
(For Description, ~ee Page 394.) 














Fic. 1. 8$-In. Centre Hicu-Speep Larue; Messrs. Joun S1irk aNp Sons, Ha.irax. 




















Fie, 2, Automatic Gear Hoppine-Macatne; Messrs. ScHUCHARDT Fie. 3. Toorn-Rounpinc Macutne ; Messrs, 


anp Scuutts, Lonpon, ScuvcHaRpt aND Scuutre, Lonpon, 
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BRITISH RAILWAY ECONOMICS. 

THE possibilities of serious labour troubles in 
the coming autumn, in connection with our railway 
system, vest with special interest the annual 
balance-sheet of British railways published this 
week by the Board of Trade. A national congress 
of railway workers, to be held in November, 
threatens to formulate a series of demands in 
connection with the hours and remuneration of 
work, and to seek Parliamentary support. These 
requirements, if complied with, must involve 
either material increase in the rates charged for 
passengers, minerals, and merchandise, or a serious 
diminution in the return to those who have in- 
vested their money in one of the most essential 
and well-managed commercial undertakings in this 
pone Kither alternative would affect the 
general trade of the nation, and it would be well 
if, while considering the claims of labour, those 
responsible for the decision of the forthcoming 
Congress would reflect upon the facts disclosed in 
this official balance-sheet. 

That there are many isolated cases where the 
conditions of labour on railways merit considera- 
tion no one will doubt, but the proposal to enforce 
unification of the hours of labour, or in the rates of 
remuneration, must be regarded as illogical from the 
economical point of view. A signalman at a great 
London terminus, or at, say, Willesden Junction, 
obviously should not be expected to work so long 
or to have the same remuneration as one engaged 
in an isolated district, where, the number of trains 
being few, the attention required is comparatively 
pas and where the cost of living is much less 
than in large towns. The variations in the condi- 
tions of work are so wide that every case must be 
considered on its merits, and all attempts at 





wed equality—which seems the basis of all trade-union 


demands—must here be departed from. 

We are told by the labour agitator that the rail- 
ways are run primarily in the interests of capital, 
and that the maintenance of the divisible profit at 
an undue level is the dominant consideration. That 
this is not so is clearly indicated by the Govern- 
ment report. The total capital involved in our 
railways is now 1,282,800, 000, and this sum grows 
at a greater rate than the increase in mileage. 
Thus the total mileage of single track, including 
sidings, has in two years increased only from 
50,624 miles to 52,322 miles—a difference of 1698 
miles—while the route-mileage has increased by 412 
miles, to 22,847. The addition to track is due in 
large measure to the multiplying of lines along 
routes of great traflic density. This widening 
work conduces more to regularity i in the train ser- 
vice than to direct augmentation in revenue, as 
would be the case with new mileage in virgin 
coun Many improvements have also been 
forced on the railway companies in connection with 
892 | station facilities, more comfortable rolling-stock, 
which can scarcely be re- 
garded as remunerative. In the two years 
under review the total capital has increased by 
0001., which is too much to be explained 
by the addition of 1698 miles of single track. 
On this capital of 1,282,800,0001., the railway 
companies were only ‘able to earn last year a 
1| profit of 3.39 a pee cent., and if serious demands are 
made by the Co jongpans, involving a t increase on 
working ex the financial situation will be 
materially aenebiedl It may be urged that the 
railway stock has been largely ‘‘ watered.” This 
process has not been adopted in recent years, 
and in any case, if we deduct the amount included 
ed ~ as 
**nominal” additions, the actual funds provided 
for railway develo ogeneet by investors are about 
1,090,000,000/., and the profit earned is only equal 





to 3.99 percent. on this amount. In view of this, 
it cannot be urged that capital is having an unduly 
high return. 

The possibility of greater economy cannot be 
determined with any degree of accuracy, owing to 
the absence of full statistical data. The Board of 
Trade return is an admirable analysis of such figures 
as are available ; but until the railway companies 
are compelled, even in their own interest, to accu-. 
mulate fuller data, showing, for instance, the ton- 
mileage, the locomotive- -mileage, even the wagon 
ton-mileage—the ton-mileage of dead-weight carried 
in freight trains—the passenger-mileage, and the 
passenger train-mileage, &c., it will not be possible 
to show with accuracy the way to possible economies. 
It is well known that the locomotive engineer in 
increasing the power of his engines has rendered 
heavier trains possible ; and we find that, as com- 
pared with the preceding year, the goods train- 
mileage has yop A dec 0.3 per cent., while 
the tonnage of ap conveyed has increased 2.5 
per cent., and the receipts from goods traffic 1.8 
per cent. The heavier duty accomplished by the loco- 
motive is evidenced by the tact that the amount 
of coal consumed has increased 1.3 per cent., while 
the wages bill of the locomotive department is ().4 
percent. higher. These results are quite satisfactory 
and consistent with expectations ; but it would have 
been more conclusive to have had a clear indication 
as to whether the ton-mileage had increased pro, 
portionately with the tonnage of goods, or whether 
the go wrap in the percentage of advance in tonnage 
and receipts was consequent on reduced. rates or 
decreased haul. Was the greater coal consumption 
avoidable by a less proportion of dead to paying 
load ? In the case of nger trains the results 
are not quite so favourable to the locomotive, as 
here there has been no increase in the number of 

ngers, and an advance of only 0.7. percent. 
in the receipts, while the mileage has increased 
1.8 per cent. We have heard the complaint made 
that sufficient vigilance is not exercised by the. 
traffic department in arranging that the accommo, 
dation provided shall vary with the number of pas- 
sengers. Week-end traffic, es reg van de in the summer 
season, involves a considerable increase, which falls 
off on Tuesday. The traffic department, however, 
are too prone to use the same make-up on Tuesda 
and Wednesday as on Saturday and Monday, wit. 
the result that the proportion of dead to paying 
load is increased, and the economic value of the 
greater tractive power of the locomotive is not 
realised. The excessive number of coaches involves 
the use of more coal in order to maintain the same 
speed and punctuality with the heavier load. This 
puint the traftic department ignore, or they solace 
themselves with the view that the locomotive which 
takes the number of coaches justified by the traffic 
on Saturday or Monday, or on holidays, can do so 
without increase in cost on other days, even if the 
same number are not required, 

The figures given regarding the increase in goods 
traffic are satisfactory. The tonnage of minerals 
conveyed has shown an augmentation of 2.4 per 
cent., and the receipts of 2.3 per cent. General 
merchandise has increased in weight to the extent 
of 2.8 per cent., and in receipts only 1,5 per cent. ; 
but whether this is due to a shorter haul or to 
reduced rates, there is no means of ascertaini 
the absénce of ton-mileage figures. There 
been a decrease in the number of live stock conve “7 
The net result in goods traffic, as already sta 
an increase in tonnage of 2.5 per cent., and in Jeg 
ceipts of only 1.8per cent. The exact figures are tabu- 
lated in a separate article in this issue (page 384). 
As regards the passenger traffic, the notable point is 
that the increase in receipts is only 0.7 per cent. 
When details are carefully entered into, it is found 


that there is increase in the number of third- 
class passen a reduction in second-class pas- 
sengers, and 4 relatively small addition to the 
first-class passengers. The figures, as given on page 


384, are somewhat influenced by the fact that this 
year passengers other than first-class, travellin ng 
on the Liv 1 Overhead Railway, are regard 
as’ of the third-class instead of second-class, as 
in the previous year, while the discontinuance of 
the second-class carriages on the Metropolitan 
and Metropolitan District Railways has made a 
nominal addition to the number of third-class 
travellers. When allowance is made for these 
two facts, the apparent increase of 17,500,000, 
or 1.6 per cent., in the number of third-class 
gers for the whole of the United Kingdom 
is explained away. The absence of a real increase 
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in third-class passengers must, in a measure, 
be attributed to the competition of tramways in 
urban and suburban districts. Unfortunately, 
the tramway results for the year are not yet avail- 
able, so that it is not possible to indicate definitely 
the advance under this head by way of comparison 
with the stationary figures as regards railway traffic. 
Combining the passenger and goods traffic, as well 
as that from miscellaneous sources, it is found that 
the advance in traffic receipts is 1.5 per cent., and 
to earn this there has been an increase in the work- 
ing expenses equal to 1.3 per cent ; the net earnings 
are 1.9 per cent. higher. 

This slightly improved economy is in part 
due to the lesser goods train - mileage, to 
which we have already referred. The passenger 
train-mileage, as we Gal noted, has increased. 
This, at least, may have the merit of adding 
to the travelling facilities afforded, although this 
even is doubtful. But the effect has been to 
reduce the receipts per train-mile from 48.09d. 
to 47.58d. ; indeed, this latter is from 14d. to 2d. 
less than in the earlier years, of the century. The 
weight of haul in goods trains has been increased 
as a consequence of the heavy locomotives em- 
ployed ; and thus the receipts oe train-mile have 
gone up since the beginning of the century from 
71d. to 87.291. This is a move in the right direc- 
tion, because the increased haul does not involve 
the same proportionate advance either in respect of 
fuel or labour. In the absence of ton-mileage and 
other data it is not possible to indicate the exact 
extent of the gain realised from the use of large- 
capacity wagons, but the improvement of 16d. per 
train-mile in the receipts from mineral traffic is 
suggestive of an advance under this head. 

he expenses per train-mile are almost the same 
as in the previous year—39.79d., the largest increase 
being again in rates and taxes, which have gone 
up to 2.95d. per train-mile. This is undoubtedly 
a serious item, the advance in ten years having been 
from 3,149,0001, to 4,933,0001., and it is no satis. 
faction to the railway companies to know that part 
of this msy be involved by the maintenance of 
schemes in opposition to railways. With regard 
to other items of expenditure, we note that satis- 
factory decreases are shown both in expenditure 
on account of locomotive power and also on 
account of maintenance of way, of 0.090. and 0.07d. 
respectively. The coal bill has not advanced, for 
rices have been low, and this compensates for the 
increase in fuel consumed. Thus, although the total 
train-mileage, including passenger as well as goods 
traffic, has only advanced 1 per cent., the quantity 
of fuel has increased 1.3 per cent., while the cost of 
it has decreased 1.3 per cent.; but in view of the 
addition of 1.5 per cent. to the total receipts, the 
earning power of the fuel hasincreased. There has 
been economy also under the heading of ‘‘ wages,” as 
the percentage of increase has barely advanced in 
proportion to the other units. This, of course, is in 
some measure the result of improved working condi- 
tions, and it is probable that the effect of the pre- 
sent agitation towards higher labour charges may 
be a more progressive attitude on the part of the 
management of railways towards such labour-saving 
appliances as are available, notably in connec- 
tion with power signalling. We have already 
illustrated several promising systems, and. we hope 
yet to describe others, so that the railway engi- 
neers may have the fullest data regarding this 
development of mechanica] equipment. 

As to the influence of electric working upon 
expenditure there are not sufficient data available ; 
but here also there is promise of good results. For 
the first time we have information as to the elec- 
tric operation of railways, but there are no compara- 
tive data yet available, and there can be none 
until the Board of Trade insist upon fuller 
information, It is noted that at the end of 
1905 the length of line worked solely by elec- 
tricity was equal to 140} mises of single track, 
while that worked partially by electricity equalled 
170} miles. The number of miles run by electric 
trains last year was 9,667,429, of which only 2870 
miles were by goods trains, and 23,638 miles 
by mixed trains. The total quantity of electric 
current used for all purposes on the railways was 
100,977,467 Board of Trade units, which is equal 
to 10$ units per train-mile. This conveys but an 
indifferent idea as to the economy of the system. 
We hopo that as the system develops fuller infor- 
mation will be given, so that we may bo able to 
appraise accurately the relative economy of the 
steam and electric power. 


RESTRICTIVE LEGISLATION. 


Tat this country has been the pioneer in so 
many industrial developments has in no way been 
attributable to the assistance received from an 
enlightened and progressive legislature. In fact, 
commercial greatness has been forced on the 
nation at large by the persistence of individuals, 
rather than achieved by the nation as a whole. 
The strenuous opposition which met the proposals 
of the railway pioneers might, at first sight, be 
attributed merely to the special prejudices of the 
landed gentry, who then constituted by far the larger 
proportion of the House of Commons ; but in view 
of the action of Parliament in more recent years, 
this view appears no longer tenable, and the re- 
sponsibility for the hampering and harassing of 
every new development in our industries must be 
assumed by the nation at large. It is now an 
old story that, though this country led the world 
in the early days of electric engineering, the 
lead was lost simply and solely through the 
shortsightedness of those whom the nation set in 
authority over it. The first electric tramway built 
for commercial purposes was that laid to the designs 
of the late Dr. John Hopkinson, at Portrush, Ire- 
land ; and, similarly, the first commercially suc- 
cessful glow-lamp was made by Sir Joseph Swan. 
It was, moreover, the engineer first named who 
showed the world the proper way in which dynamos 
should be designed. Having got thus far, and 
occupying a position in advance of those of every 
other country, these newer electric industries 
ceased to be developed here; not on account of lack 
of either capital or engineering ability—in both of 
which, indeed, we were acknowledged to have ad- 
vantages over our competitors—but simply and 
solely because of the interference of Parliament. 

Pioneer work in electric traction was rendered 
commercially impossible by the Tramways Act of 
1870, and the famous—or perhaps we should say 
infamous—Electric Lighting Act of 1882 had a 
similar consequence in the matter of electric light- 
ing. Later on, when the pioneer work had been 
accomplished abroad—at a large profit, be it re- 
membered, to the countries concerned—it became 
feasible to consider anew the use here of electricity 
for lighting, traction, and power ; since, the experi- 
mental stage being passed, capital could be secured 
for the purpose on easier terms than is possible in 
the infancy of an industry ; but, of course, not a 
fraction more cheaply than if the earlier develop- 
ments had been worked out here rather than else- 
where ; whilst the extremely valuable experience of 
these early years was greatly missed by our engi- 
neers. Hence, when the demand came, British 
firms were unable to supply the machinery needed, 
and it had to be sought from those abroad who had 





previously been our pupils. 

Again, every attempt to supply cheap power to our 
factories and workshops from a central source has 
met with most strenuous opposition in Parliament. 
In view of the development of the suction gas- 
producer the risks involved in these schemes is 
very considerable, and such as cannot properly be 
accepted by other than private undertakers. Yet 
ignorant politicians think it sufficient to meet every 
proposal of the kind with the parrot cry ‘‘ mono- 
poly;” oblivious of the fact that the term is totally 
inapplicable, since the companies can only attract 
customers by offering them power at a less cost 
than they can obtain it in any other way. 

The record of Panliament being of the kind 
stated, it is not. surprising to learn from the 
Auto-Car that the new Motor-Car Bill is to embody 
clauses which are calculated to have a most disas- 
trous effect on the industry. Here, again, bad legis- 
lation checked the development of the motor-car in 
this a and France obtained a long lead which 
we have only recently succeeded in making good, but 
we are now in a fair way, if left alone, to overhaul 
and surpass her within no very long period of years. 
This prospect is, however, little likely to be realised 
if the Auto-Car is correctly informed as to the nature 
of the proposals contained in the forthcoming Bill, 
which seem calculated to confine the use of the 
motor-car to the extremely wealthy sections of 
society, and make it totally impossible for those of 
moderate means to make use of mechanical traction. 
One clause of the Bill is stated to provide that 
motor vehicles shall be taxed at the rate of 11. per 
horse- power per annum, with a minimum of 5!. To 
those who can afford to spend 1000/. or so on a 
chassis, the tax in question will be a matter of 


the world’s goods, who have been looking forward. 
as prices came down, to securing a car of 10 to 1. 
horse-power, the matter wears a more serious 
aspect ; and if the tax is to apply to motor cycles 
and tri-cars, it will be practically prohibitive. 

As stated, such a tax will but little affect the sale 
and use of the high-powered and expensive cars, 
which are those which cause ninety-nine hundredths 
of the ill-will with which motors are regarded in 
so many quanters. A car of moderate power is 
commonly driven by its owner, who, being usually 
a gentleman, has some consideration for other 
users of the road. The high-powered and expen- 
sive car, on the other hand, is generally in the 
care of a hired and highly expert driver, who is more 
intent on showing his skill ‘‘ in getting there” in 
the shortest possible time than in securing the 
goodwill of pedestrians, cyclists, and carriage- 
owners. It has further to be noted that these 
skilled drivers are the very ones who have acci- 
dents, which, indeed, never occur with an unskilled 
man, in spite of popular impressions to the con- 
trary. The latter is too nervous and uncertain of 
himself to take the chances the professional driver 
accepts gladly. 

We have heard much of late years of the neces- 

sity of efficiency in our administration, which is 
only realisable by acting on expert advice. Here, 
however, it is proposed to pass over the recom- 
mendations of the Committee, consisting largely 
of experts, which was appointed by the late 
Government to examine into and report on the 
working of the Motor-Car Acts. The conclusions 
of this Committee have been pretty generally 
accepted as offering a fair compromise between 
the different conflicting interests concerned ; and 
their report advocated no such scheme as that 
set forth above. As stated, a substantial in- 
crease in the tax on expensive cars would pro- 
bably little affect their numbers, and something 
might be said in favour of maintaining the tax 
at its present rate on cars up to 12 or 15 horse- 
power, and putting even a fairly high tax on 
vehicles of greater power. Any tax based, how- 
ever, on horse-power involves difficulties of a 
technical nature. There is no general agreement 
as to how the horse-power of a car should be rated, 
and for the purpose of the tax it would be necessary 
tv introduce some arbitrary formula for estimating 
it. Cars would then be built to cheat the rating, 
and in a few years we should have the anomaly 
of two cars of the same rating, one of which 
would have twice the actual power of the other. 
Again, a high rate of taxation would greatly re- 
strict the sale of second-hand cars. If the 51. limit 
is to apply to motor bicycles, the annual tax will 
often amount to over 30 per cent. of the value of 
the machines, which are frequently sold second- 
hand for 12/., or so. With cars the discrepancy 
between the tax and the value of the vehicle will 
be less marked, but will still, in the case of second- 
hand vehicles, be unduly out of proportion. If any 
kind of differential taxation is to be attempted, it 
would seem that the only fair method will be to 
base the tax on the cost of the cars which would 
involve no greater difficulty than is now met with 
in ascertaining a man’s income for assessing the 
income-tax. - 
A very large amount of capital—it is estimated at 
six millions sterling—has been invested in the 
motor-car business in this country. A considerable 
proportion has been laid out in the production of cars 
of moderate power, which obviously will be those 
hardest hit by the proposed tax. The highly ex- 
pensive cars, on the other hand, are still largely 
obtained from abroad, and the sale of these will, 
we imagine, be little affected ; so that the suggested 
course of taxation will act as an anti-protective 
measure, reducing the national production, whilst 
little affecting the quantity imported from abroad. 
Possibly our contemporary has been misled as to 
the nature of the contemplated Bill, and the accu- 
racy of its statements has received a diplomatic 
denial; but information which is ‘‘ unauthentic ” 
often turns out to be substantially correct, and the 
record of past parliaments raises no presumption 
that, in the present case, industrial matters will be 
treated with proper consideration. 
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matter that bears more or less directly on engineer- | the aversion to exercise which follows. Who does 


ing industry. 
one who has devoted his life to medical science—as 
the President of the Association has done with 
such marked ability and distinction—should deal 
with the engineering side of sanitation. The branch 
of his profession, that relating to mental diseases, 
which Sir James has pursued is,‘ however, one 
which brings its followers more nearly than any 
other into close touch with all conditions of civilised 
life. Though in bodily ailments, as distinguished 
from mental derangement, the primary cause is 
often unknown, yet, practically, the field for its 
discovery is limited, and the pathologist need 
only consider those outward conditions—such as 
contagion, fvod, atmosphere, &c.—that bear on 
the specific case under treatment. There is, on 
the other hand, no circumstance affecting mankind 
which may not influence the mental condition, and 
those who specialise in this subject need, therefore, 
to be psychologists and sociologists, as well as 
physicians. There is, however, no need to labour 
this point, neither is excuse required for calling 
attention to the views of so keen an observer of 
social conditions as Sir James Crichton Browne. 

The first part of the address was devoted chiefly 
to lamentation upon the decrease in the birth-rate. 
This is not a question that touches engineering very 
directly, as the recruits to the industry increase year 
by year in spite of the birth-rate falling off. For the 
higher walks of engineering personnel additions are 
constantly being made to the technical colleges and 
schools, and they are mostly filled to their full 
capacity ; often, indeed, to an undesirable extent. 
Amongst manual workers it is not the absence 
of men, but the lack of opportunities for train- 
ing them, and restrictions in the employment of 
those who have not been through a prescribed 
course, which makes that lack of skilled labour which 
is undoubtedly a serious matter when demand ex- 
ceeds the normal rate of supply. If, however, there 
are still plenty of children brought into the world to 
meet the needs of engineering, yet engineers must 
suffer with the rest of the community if the quality 
of the people at large deteriorates. This is un- 
doubtedJy becoming a very serious matter, and one 
that should engage the attention of all men occupy- 
ing positions of responsibility. The decrease in 
the birth-rate of the country has been going on 
steadily for the last eight years ; but this, although 
a sign of decadence, is not the most serious matter. 
The statistics prepared by Mr. David Heron show 
that ‘tin districts where there is overcrowding, 
where there. is a superabundance of the lowest 
type of labour, where infant mortality is greatest, 
where there is the most general pauperism, where 
signs of bad environment, like phthisis, are most 
abundant, where pauper lunatics are most numer- 
ous, that there the wives of reproductive age have 
most children.” Thisis a black picture ; and those 
who know what Sir James aptly calls ‘‘ the sedi- 
mentary deposit” of the people will understand 
what a hindrance propagation of this kind must 
prove to the advancement of the country. 

To counteract these evil influences, Sir James lays 
much stress on the annual holiday, when visits are 
paid to what are cleverly, even if erroneously, called 
‘‘health resorts.” Speaking in one of the greatest 
of these centres of distractionand possibly Black- 
pool is absolutely the greatest, if the number 
of visitors be taken as a standard—Sir James 
naturally had this aspect of the case prominently in 
his mind ; but the application of his remarks would 
be rather to the well-off classes than to that 
‘sedimentary deposit,” the increase of which it 
is so desirable to check. Naturally, a holiday spent 
in fresh air may correct, to some extent, *‘ physical 
degeneration,” one of the two chief causes to which 
ir James assigns the falling-off in the birth-rate. 


Si 


If, however, a holiday ‘‘ out of town” is calculated 
to lessen physical incapacity, it is often the one 
great yearly expense, and would be impossible were 
there a large family for which to provide, so that 
the ‘‘sedimentary deposit” cannot take advantage 
fl r to correct the inherited disabilities of its 
children. 

in his address Sir James said that overwork 
ex. sted everywhere excepting with “‘the upper- 
crust,” where idleneness is the bane, and in ‘the 
se mentary deposit,” where employment could not 
be had, or was not sought, and ‘overwork bears 
fit in debility and disease.” ‘‘Overwork,” so 


cailed, receives far more blame than it should. 
Arongst well-to-do brain-workers it has to answer, 
an.ong other things, for the sins of over-eating, and 


| 


It was not. to be anticipated that| not know the man of whose health it was never 


necessary to make sympathetic enquiry so long 
as he was struggling to make a position, not 
without anxiety as to means, and by dint of 
almost continuous exertion? When success has 
crowned his efforts, when financial anxiety has 
ceased, and hours of work have lessened, he mys- 
teriously breaks down. The diplomatic medical 
specialist ascribes it all to ‘‘ overwork.” So it is ; 
overwork, not of the brain, but of that organ against 
which the other members of the body rebelled on a 
certain memorable occasion chronicled by A®sop. 
Prosperity has brought a professional cook ; dinners 
of many courses take the place of the family joint ; 
with carriages or motor-cars in attendance, to walk 
would be an absurdity ; whilst ‘‘ the demands of 
society” involve long hours in the enervating atmos- 
phere of artificially-lit rooms. 

Amongst the poorer classes, those who subsist 
by manual labour, there is less need for quotation 
marks in referring to overwork, for it is too often 
a very real thing. It is not alwaysthe case, how- 
ever, that too much work is the chief cause of break- 
down ; insufficient nourishment — rather through 
bad food than short quantity -—-want of pure air, and, 
far too often, the effects of drink are the causes. 
Sir James gives as a chief evil an increasing 
division of labour, the result ‘‘of what has been 
called advancing civilisation.” It entails ‘‘ the 
excessive use of certain parts of the organism to 
their undue fatigue, and the comparative super- 
annuation of other parts, with exposure to rust.” 
His cure for this is recreation or repose ; the over- 
worker, ‘‘if he would save his soul alivé, must 
come to Blackpool from time to time.” 

We are not sure that we quite follow the address 
in its reference to the effect of purely repetition 
work on the intelligence of operatives. e are 
told that ‘‘the workman who spends his whole 
time in making the head of a pin, boring a hole in 
a button, or watching the to-and-fro movement of 
a shuttle, exercises a very small tract of his nerve 
centres and leaves a wide area dormant.” That, 
no doubt, is true, so far as work is concerned ; 
but it isa fact that simple operations performed 
almost automatically and making small demand on 
the brain, render it active in other directions. 
Nothing is more difficult than to think when one 
sets oneself to think. A writer on speculative 
subjects once told us that many of his happiest 
ideas came whilst shaving ; another writer always 
takes a bicycle ride in order to gain inspiration ; 
and it is common knowledge that many of those 
authors who dictate cannot exercise their full 
power of composition when sitting, but must walk 
up and down the room for the pur; Charles 
Dickens, who wrote with his own hand, afforded 
an example of this nature. When his brain was 
most active he would leave his desk and walk 
about, gesticulating with his arms, until he had 
put his thoughts into shape. 

The address compared the mental condition of 
the agriculturist, who has to vary his work, with 
that of the operative, before referred to, who makes 
only the head of a pin, bores a hole in a button, or 
watches & shuttle, drawing conclusions very much 
to the advantage of the agriculturist. Now the 
last-named occupations have their chief centres in 
Birmingham and Manchester respectively ; whilst 
agriculture is the on industry of many of the 
southern counties. e hardly think, however, 
that Sir James would claim that a Suffolk or Sussex 
farm labourer is superior to a Birmingham hard- 
ware worker, or a Lancashire mill-hand, in quick- 
ness of :perception, adaptability, or other qualities 
from which intellectual power may be developed. 
We have heard that charcoal-burners are the most 
philosophic kind of workman. They have such a 
lot of time to think. 

These speculations affect engineering very closely, 
as the tendency is for mechanical operations con- 
stantly to become more and more sub-divided. Auto- 
matic and semi-automatic machine-tools are being 
applied to work of larger size and wider use ; die- 
forging is taking the place of skilled smith’s work, 
and is, to some extent, superseding foundry prac- 
tice ; the use of jigs and templates does away with 
marking-off ; shaped milling-cutters machine con- 
tours that would need the greatest skill to produce 
with other tools ; and in a hundred ways we see special 
machinery, that needs hardly more than watchi 
by boys, taking the place of the old + ge freer 
labour. It is true that these beautiful self-actin 
machines need for their evolution intelligence an 





ingenuity of a very high order; but that is for the 
few, and it would be a blow to civilisation if a 
large section of the working classes were to sink 
below the intellectual level of ‘‘ the savage, who 
has to do everything for himself that is not done 
by his wife or wives,” to whom the President of 
the Sanitary Inspectors’ Association has referred. 
Yet Sir James informs us that the savage ‘‘ exer- 
cises tolerably impartially such brain centres as he 

»” but the workman who bores the hole 
in the button or watches the shuttle ‘‘ exercises a 
very small tract of his nerve centres and leaves 
wide areas dormant.” 

The formula for avoiding this threatened catas- 
trophe is variously given by different authorities. 
Sir James’s prescription is ‘‘ a nip of * Blackpool,’ 
or, better still, a long pull;” but whatever course 
may be taken, it is evident that the machine- 
minder should be supplied with wholesome food 
for thought. One great evil of the day amongst 
working people is the habit of gambling; some 
say it is greater than the drink habit. i is the 
result of monotony of occupation and a vacant mind, 
We are so constituted that we crave something 
to which we can look forward ; the most indolent 
individual nature abhors a mental vacuum as much 
as Nature at large does a physical vacuum. The 
bet, whether on a horse-race, a football match, 
or any other contest, affords just the stimulus 
that is craved, whether the vacant mind is that of 
a decadent peer or a driller of holes in buttons. 

The above considerations bring us back to the 
old starting-point of education, from which all 
intellectual work must spring. But it must be true 
education, more than the mere learning of lessons of 
the old-time pedagogue ; it must be the fitting of the 
mind to remember, to consider rationally, to reason, 
and to originate ; for all these it is n to train 
the student to concentrate on the subject in hand. 
Discursiveness of thought is the great enemy to 
fruitful intellectual effort. To the topic of Sir 
James Crichton Browne’s address he gave the title 
of ‘‘ Mental Hygiene,” and this, he claimed, should 
be recognised asa branch of public medicine. ‘‘ The 
educationists,” he added, ‘‘have too long had a 
monopoly of it, and a pretty mess they have made 
of it: in some directions; but hygiene has at 
length forced its way into the school, and it will 
not stop at ventilation and cleanliness, the protec- 
tion of. the eyes and teeth, or at physical training, 
but will assert its legitimate control over the 
exercises of the growing brain.” Whatever may 
be the faults for which past systems of education 
may have to answer, there is now, happily, a truer 
and growing conception of what is needed ; and, 
after all, it is to mental hygiene or true education 
—the fitting of youth to take part nobly in the 

th of life before them—that any nation must 
ook for the greater happiness and prosperity of 


its people. 





NOTES. 
REFLOATING oF THE ‘* Mrkasa,” 


Tue latest papers from Japan announce that the 
Mikasa, Togo’s famous flagship, has been refloated, 
and they have much to say, not only about the shi 
itself, but also abotit the circutnstances under whi 
it sank. The honour of the Navy was held to be 
concerned in bringing her to the surface, in view of 
the reports circulated that she had fallen a victim 
to the rage of certain persons, who took this means 
of protesting against the Peace Treaty. The naval 
authorities are making strenuous efforts to ascer- 
tain the cause of the fire that broke out, and 
resulted in the sinking of the vessel. The work, 
however, is very difficult, as the structure of the 
vessel has been considerably damaged, but the 
general opinion seems to be that the sinking was 
due, not to any plot or malicious act, but to an 
accident, in which human agency had no hand. 
Apart, however, from the desire to recover such a 
fine vessel, and restore her to her old place in the 
Navy, a feeling existed that unless the evidence 
furnished by examining her could be obtained, 
a slur must rest for ever on the Navy’s reputa- 
tion, a state-of affairs which would be felt. by 
every man in it. Hence the eager wish to bring 
her to life again, so that’she might tell her own 
story. She sank on September 11, 1905, and the 
first attempt to raise her was made on December 
25 of the same year. It failed. Then followed a 
second attempt on January 16, 1906. This, too, was 
unsuccessful. The third essay was made on June 
23, 1906, but it was of the nature of an experiment, 
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which enabled the authorities to stop some large 
rents in the side of the ship, which made the final 
effort, on August 7, successful. The principal 
damage to the ship consists of a rip 81 ft. long in 
the stern, and there were in all ten large holes in 
her sides. All the ammunition in her magazine, 
anda torpedo, seem to have exploded on the occa- 
sion of the fire, and, of course, this caused great 
damage. Four powerful 27-in. pumps, each 
capable of discharging 3000 tons per hour, were used 
in the operations. Congratulations have been sent 
to Vice-Admiral Saito, Minister of the Navy, from 
many important personages, among others Vice- 
Admiral Moore, in command of the British 
Squadron in the Eastern Seas. After undergoing 
repairs the Mikasa, it is said, will resume her place 
in the Japanese Navy without any impairment of 
fighting power. This is a matter for pride, not 
only to the Japanese, but to all who know the 
brilliant exploits of the ship under her distin- 
guished commander, Admiral Togo. 


OpticaL ANALYsIs OF INDUSTRIAL GASES. 

Before the summer meeting of the Verein 
Deutscher Chemiker, held at Nuremberg, Pro- 
fessor F. Haber exhibited an optical instrument 
for the analysis of industrial gases which he has 
designed in conjunction with Dr. Léwe, of the 
Zeiss Glass Works. The new instrument is a 
refractometer based upon a _ principle applied 
already by Dulong in his researches of 1826. We 
distinguish between an absolute and a relative 
refractive index. The absolute index is the ratio 
of the sines of the incident and the refracted rays 
for the vacuum and the respective substance ; the 
relative index is the ratio of two absolute indices, 
its value being, e.g., 4 for rays passing from air to 
water. All the absolute indices are greater than 1. 
When we subtract 1 from the index, the difference 
may’ be written as a decimal fraction which, in the 
case of a gas, is directly proportional to the pres- 
sure of the gas, and inversely proportional to its 
absolute temperature. Now in mixtures the 
partial absolute indices (diminished by 1) are 
additive, just as the total gas pressure of a 
mixture is equal to the sum of the partial pres- 
sures of the components. Hence we can deduce 
the composition of a gas mixture from the indices 
of the components and of the mixture; for at 
constant temperature the refractive indices will 
vary inversely as the gas pressure if we adjust the 
pressure until the relative index of the mixture is 
equal to 1. This pressure adjustment will not be 
expected of an attendant in the boiler-house or 
works ; but if we keep the temperature and air- 
pressure of the room fairly steady, only small 
corrections will be required for thermometer and 
barometer variations with the new instrument. 
This instrument consists essentially of a prism, a 
telescope, and a microscope, the latter replacing 
the eye-piece. The prism is truncated, made of 
varnished metal, and provided with inlet and 
outlet, and with windows for the incident and 
refracted rays. The prism is further furnished with 
a casing, through which the gas used for comparison 
circulates. The latter may be air or some other 
gas. When carburetted gas is to be tested, for in- 
stance, the two test-gases will be the original gas 
and the carburetted gas. The obgerver sees in the 
field a scale, partly light and, partly dark. In pure 
air the dark edge would coincide with division 0; 
in air containing 0.9 per cent. of carbon dioxide, 
the dark edge would travel to division 1; in air 
containing 1 per cent. of CO,, to division 11; in 
a furnace gas containing 21 per cent. of CO,, to 
division 25. This device could be made photo- 
graphically recording. If readings of the refractive 
indices were taken directly, the sixth and seventh 
decimals would have to be determined, and this 
high accuracy has so far prevented the use of 
any such optical instruments. In the following table 
of absolute indices of refraction, six groups are 
distinguished :—I. Hydrogen, 1.000139. II. Water 
vapour, 1.000261 ; oxygen, 1.000270 ; air, 1.000293; 
nitrogen, 1.000297 ; nitric oxide, 1.000300; carbon 
monoxide, 1.000340. III. Methane, 1.000444 ; 
hydrochloric acid, 1.000449; carbon dioxide, 1.000452. 
Vv. Acetylene, 1.000610; sulphuretted hydrogen, 
1.000644 ; sulphur dioxide, 1.000665; ethylene, 
1.000678. V. Chlorine, 1.000772. VI. Vapours 
of benzine, 1.001700; of pentane, 1.001713. The 
method is only og to substances whose in- 
dices of refraction differ noticeably, and the optical 


analysis would fail in the case of mixtures containing 
substances of the same indices as any of these six 
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by that those of half a dozen years ago, are 
hardly in evidence anywhere. After this—to the 
writer at least—the most remarkable feature is the 
development of machines for performing special 
tasks, with economies in time, but accompanied 


groups. But the differences between ordinary coal- 
gas and a carburetted gas would be sufficiently dis- 
tinct, especially when the carburetted gas is, for an 
additional test, passed through fuming sulphuric acid 
and caustic potash, which would absorb the heavy 
hydrocarbons. The presence of oxygen in electro- | also by high degrees of accuracy. There are several 
lytic hydrogen, and of hydrogen in oxygen, could | tools of new design, the inception of which is due 
also be detected without difficulty, and the optical to the growth of the motor industries, but which 
test may therefore answer for examining the hydro-| are also of value to the general engineer—tools for 
gen and oxygen sold in commercial steel cylinders. | hobbing gears, for cutting cams, for slot drilling, 
for square-hole grinding. When the Exhibition is 

in full swing, the writer hopes to give a consecutive 


THE ENGINEERING AND MACHINERY | account of the principal exhibits. It is not possible 
EXHIBITION. OLYMPIA | at the time of writing to do so. On a first visit, 
P 4 : /on the opening day, no stands were completely 

By JoserH Horner. 


| equipped, and no electric current was available for 
Tue Macurns - Too.s. | machines that were fixed up, and in few cases were 
Tue Exhibition is practically one of engineering | photographs available. This will explain the rather 
oe and it occupies the ground floor of Olympia | eclectic character of the present article. 
Hall, at Addison-road, Kensington, W. Though; Some high-speed lathes are noticeable. Messrs. 
many firms of reputation have not taken s in| John Stirk and Sons, Halifax, have two of these, 
consequence of pressure of orders, the tools shown | both electrically driven, and of the ‘‘all-geared 
are nevertheless representative of the latest deve-| type. The heads have loose covers, so that the 
lopments. The first and predominant impression | gears are easily seen. One is of 10-in. centres, 
that strikes one at the stands is—how engineering | the other illustrated by the engraving, Fig. 1, 
ractice has changed, and how rapidly the changes | page 390, is of 8} in., yet it has a 7} horse-power 
ve come about. Such a collection of machines | electric-motor. e motor is in the box end, and 
would have been impossible only two or three years| drives by chain to the spindle. Space is thus 
ago It is only six years since the first note in this | economised, and protection afforded to the motor, 
gamut of changes was sounded at the exhibition of | and short belting is avoided. The speed is con- 
the first high-speed tool-steels at Paris. How this| trolled automatically over a considerable range of 
has beea the cause of the remodelling of machine- | diameters—between 2} in. and 6} in. in diameter. 








tools is writ large in present-day practice, and is 
reflected in the Olympia Exhibition. Not only is 
it seen in rapid-reduction lathes, but also in other 
machines in which high-speed tools are used, as 
drills, hobs, milling-cutvers. Hence heavy slogging 
and rapid reduction is an obvious feature every- 





where, and, in fact, the old types of tools, meaning 








That is, when a cutting speed has been selected, 
say of 50 ft., 75 ft., 100 ft., or 150 ft. per minute 
(operated by one handle in front) the same is auto- 
matically maintained on the range of diameters Just 
named. Incidentally the lathe affords an example 
of a fine piece of cored work. The bed, and foot 
which encloses the motor, and the headstock, are 
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all in one casting. Over the stand there is a re-| centres, with an all-geared head, at the stand of 
markable shaving of mild steel, which was cut off| Messrs. Burton, Griffiths, and Co., of Ludgate- 
in one minute in the 10-in. lathe. It weighs 23 Ib.,| square, E.C. It is driven by a 44-in. double belt 
which would be equivalent to about half-a-ton of | on a 10-in. single pulley. The pulley runs inde- 
cuttings per hour. pendently of the spindle, so relieving the latter of 
There is a Lodge and Shipley lathe of 9-in.!| strain, the pull being taken on sleeve bearings, 





























The back gear is 3 and 9 to 1. The belt-drive 
direct is through aclutch. With this thrown out, 
the back gear is brought into operation. 

Provision is made for a wide range of speeds and 
feeds. There are two speed-changes at the counter- 
shaft, through two independent belts on pulleys 
of different sizes; then either of these can be 
transmitted through three changes, making six in 
all these. In the headstock these are transmitted 
through sets of small and large gears, making 
eighteen in all. The lead-screw is splined to serve 
as a feed-screw. Screws are cut from 2 to 32 per 
inch with forty changes, and feeds from 5 to.80 
revolutions per inch of traverse with 40 changes. 
The nest system of change-gears is adopted. _.The 
charge of weakness of the carriage, common to the 
older American lathes, is not applicable here. . The 
carriage is stout, and bears on the inside edgés of 
the ways of the bed, as well as on the outside. 

The Springfield Machine-Tool Company have a 
high-speed lathe at the stand of Messrs. Ludwig 
Loewe and Co., of 30, Farringdon-road, E.C. It 
is an all-geared head, the driving being by a 
5-in. belt over a 12-in. pulley. e swing is 
19} in. (98 in. centres). The spindle (hollow) 
has a front bearing 3} in. in diameter by 7 in. 
long, and the hole is ,% in. in diameter. The back 
gears (arranged in front.of the spindle) give ratios 
of 44 to1 and 10 to 1, and these, with the head 
gears and a two-speed countershaft, give twenty 
— speeds, eight of which are for finishing cuts. 

e speeds are arranged to give a constant cutting 
speed for diameters from 14 in. to 18 in. The 
lathe is arranged for screw-cutting, the same gears 
being used for that and turning by change-gear 
mechanism. 

Reference to the Whitworth lathe must be de- 
ferred until next week, the erection not being com- 
pleted at the time of writing. 

A recent interesting development in gear-cuttin 
is the generating hobbing machine for spurs as well 
as for worm-wheels. It is one that promises much, 
The principle is not new, because several generating 
machines use, in some form or another, the rack 
tooth as a basis for cutting spur and bevel gears, 
But the designs of machines to be now noticed are 
new. The idea of generation is in harmony with 
the present demand for accurate gears, which has 
been fostered so much by the applications of the 
electric motor. The main advantage which the 
hob generator has over a set of cutters is that there 
is far less risk of variation from the correct shapes 
and dimensions of the teeth produced. A set of 
eight cutters has to produce all involute gears of a 
given pitch, from a pinion of eleven or twelve teeth 
to arack, so that some approximation and com- 
promise are unavoidable. But the hob produces 
all gears of its pitch correctly, though differing only 
by a tooth in number. A minor consideration is, 
that though a hob is more expensive than a single 
cutter, it costs considerably less than a set of eight. 
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The hobbing-machine shown by Messrs. Schu- 
chardt and Schutte, of 34, Victoria-street, S.W., 
illustrated by the yn gotta Fig. 2, page 390, 
hobs spur, worm, and spiral gears, and performs 
vertical milling. The upright and bed are cast in 
one, and carry respectively the cutter-slide and 
the work-table. The cutter-spindle can be swivelled 
on an index divided into degrees. It is setina 
vertical position for doin see milling. The slide 
which carries the work-table has a horizontal move- 
ment along the bed, towards and from the cutter- 
head. In cutting spur or spiral gears the table- 
slide is locked at correct centres, to give the 

roper tooth depth. As the table is rotated the 
fol is fed downwards; but when cutting worm- 
wheels the table-slide is fed inwards towards the 
hob, the position of which does not change. When 
the proper depth of tooth is reached, a trip motion 
stops the automatic feed. The pitching is done 
through change-gears, so that the table and the hob 
rotate at the required ratio. The machine is driven 
from a variable. speed motor of a range of 34 to 1. 
In the machine shown provision is made by change- 
gears for cutting all numbers of teeth from 8 to 100, 
and from 100 to 430, with the exception of prime 
numbers. A 127-tooth wheel is provided for 
metrical pitches, besides change-gears for feed 
motions, and the usual mandrels and attachments. 

In case there should not be enough gear-cutting 
work to oecupy the machine constantly, the spindle 
can be swivelled into a vertical position, and the 
machine used for ordinary cutting. These machines 
are made in a range of seven sizes. The smallest 
cuts wheels up to 6 in. in diameter by 6 in. wide, 
and to 12 diametrical pitch ; the largest, wheels up 
to 57 in. in diameter by 12 in. face, and up to 
1j pitch. These capacities, it should be noted, are 
based on the cutting of spur gears in cast iron. 
When cutting steel or spiral gears the capacity is 
not so great. 

Another novelty due to motor work is an auto- 
matic tooth-rounding machine shown by Fig. 3, 

ge 390, by Messrs. Schuchardt and Schutte. 
tis an improvement on an older type. As shown, 
seven wheels are being operated on in succession, 
a slight advantage of doing several on a mandrel 
being that one setting of change-gears suffices. But 
the principal advantage is that the mandrel has not 
to be removed so frequently from the machine for 
the pur of putting on and taking off gears. 
These pce S combination with the dividing 
wheel seen to the left, to provide for wheels having 
different numbers of teeth. These numbers range 
from 10 to 118. Now when a tooth is located by 
itching, the cutter on the cross-slide creeps round 
its point, working up one side and down the other 
under the control of a little heart-cam, which is 
seen edgewise at the top of the left-hand end of the 
cross-slide. There is a lever in connection with the 
cam, and the amount of traverse is regulated by 
its fulcrum-pin, to adapt the throw of the slide to 
teeth of various pitches, thicker or thinner. The 
cutter-spindle is driven by belt and gearing, and 
the traverse of the head is automatic. The bracket 
which carries the cutter-spindle is swung to one 
side or the other of the vertical to suit the end of 
tooth on which rounding has to be done. 

For making of test-pieces in large quantities, 
Messrs. John Holroyd and Co., Limited, Rochdale, 
have a new machine (Figs. 4 and 5, page 394), which 
they term a ‘‘scroll-forming lathe,” from the fact 
that the controlling roller, or ‘‘ bowl,” runs along a 
former, the shape of which is scroll-like, around a 
cylindrical bar. This is the essential feature of the 
machine, which may be regarded as an addition to a 
lathe design, with modifications. It is situated at 
the rear of the bed, and is carried on a parallel slide. 
The forming slide is carried on the saddle which 
is gibbed to the bed, and its inward feed motion, 
at right angies to the lathe axis, is controlled 
by the scroll form, against the rear of which the 
roller or bowl is pulled by the action of the cut- 
ting. The heavier the cut the harder is the tool 
pulled up to the work, but with the pressure 
always parallel with the cross-slide, instead of at 
an angle. This is a feature which is favourable 
to heavy cutting. The cross-slide is, of course, 
free to follow the coercion of the form, and the 
cross-feed screw is only used to make rough feed 
adjustments. A weight is only required to hold 
the forming slide against the scroll when the tool 
is idle. When it commences to cut, the former 


bowl is pulled tightly against the scroll. 
The longitudinal traverse is provided for by a 
guide-screw, or rather a feed-screw, which is power- 








fully driven by a worm-wheel at the left hand of 
the bed. The pitch of the form-scroll is the same 
as that of the "ae heal and the gears which con- 
nect them are equal. A square turret carries four 
tools, if required; it has hand-motion, and an 
automatic traverse through the feed-screw, just 
noted, by a double clasp nut. 

A three-stepped cone pulley runs behind the 
main spindle, and drives the latter through single 
gearing for forming and finishing. For heavy 
roughing, there is another set of gears driving at 
half the speed. A handle in front effects the 
change from one to the other. Three changes in 
feed are effected by three-stepped cones, and it may 
be tripped automatically at any point by dropping 
a worm-box. A heavy sliding cut may be taken 
with the cross-slide locked; the forming cut is 
done at different speeds and feeds. As there is no 
lateral thrust in the slides, rapid reductions are 
readily made from the most awkwardly-shaped 
lumps, which may be cut and sent . vr making test- 
pieces from. 

Another feature is that the form-scrolls can be 
made from sample test-pieces in situ. A milling 
head and cutter are substituted for the bowl and 
its bearing at the rear; and a blunt tool is set 
against the test-piece in the lathe, to control the 
operations of the milling cutter behind. Pump, 
tank, and other necessary fittings are provided. 
The lathe is of 10}-in. centre, with a 7-ft. bed, 
and takes 24 in. between centres. The feeds are 
20, 32, 51, 80, 128, and 205 cuts per inch. The 
front neck of the headstock measures 4 in. in dia- 
meter by 43 in. long. 

Messrs. John Holroyd and Co., Limited, also 
have a hobbing-machine at Olympia of a capa- 
city of 36 in., shown by Figs. 6 to 9, page 395. 
A larger one made by the same firm, a 72 in., is 
illustrated by the photograph, Fig. 10, page 395, 
from which the general design is apparent. It is 
an English-made machine, by the firm just named, 
the first yet made in this country, and has the usual 
English characteristic of massiveness. 

In the Holroyd spur-gear hobbing machine the 
bed forms a tank for lubricant. It has square edges 
to receive the work table, gibbed to it, on which 
the gear to be cut is supported in a vertical arbor. 
The cutter-head, which is carried on the upright, 
has — for vertical adjustment and vertical 
feed. It is also provided with a swivel movement 
to 45 deg. on each.side of the perpendicular for 

roducing spiral gears, and is indexed at B, Fig. 6. 

he table with the blank is moved round by means 
of a worm and dividing-wheel and change-wheels H. 
A hand-dividing motion K is fitted, and so arranged 
that one turn only is required for each tooth. The 
driving-worm and wheel run in oil, and the table 
runs in an oil-trough. The worm has provision for 
taking up wear. ear is lessened on the worm by 
making it double-threaded, so reducing its speed, 
which is very desirable when pinions are being cut. 
The table is maintained centrally by means of a 
tapered steel spindle, which runs in a steel bush in 
oil, with provision for adjustment. The adjustment 
of the table for centres is effected by hand from the 
end of the bed at L. Adjacent there is a micro- 
metric adjustment N for depth of cut when cutting 
spur-wheels, and an automatic knock-off motion M, 
when cutting worm-wheels. A ratchet feed-motion 
A is fitted to the table, all these being situated at 
the front of the machine ; F is the ratchet-feed to 
the cutter-head for hobbing spur and spiral gears ; 
D gives a continuous feed to the cutter-head when 
ordinary cutters are being used; G is a spindle 
which imparts the quick hand-adjustment to the 
cutter-head. 

The cutter spindle is carried in adjustable bear- 
ings of bronze, and driven by an internal gear and 
bronze pinion. The motion is derived from a three- 
ste cone pulley on one side of the machine, 
and transmitted through two pairs of mitre gears 
on vertical and on horizontal shafts. A two- 
— gives a total purchase of 8 and 20 to 1. 

e slide is fed vertically by a screw located 
nearly in the centre, so preventing risk of cross 
working. The head, as before’ stated, swivels in 
order to cut spiral teeth. The cutter mandrel is 
driven by.a slot across the spindle end, receiving 
a tang in the arbor, and is tapered to fit the spindle 
with a No. 6 Morse taper. A screwed rod retains 
it in place, and also forces it out. The tail end of 
the mandrel runs in a parallel steel bush, hardened. 

There are gen | change-gears supplied, the pump 
E and fittings, and countershafts. Tables give the 
changes of gears required for spur and worm- 








wheels. Blocks are supplied for affording suppo: 
to blanks of diameter when being cut. T).9 
large machine illustrated in Fig. 10, page 395, w:., 
made for Messrs. Babcock and Wilcox, Limite, 
being a plain machine for spurs and worms; ¢’ 
one which is shown by the drawings, and which 

at the Exhibition, is the first machine of mediv, 
size made, and is universal in type. The princip. | 
maximum dimensions of the larger of the tw. 
machines are as follow :—The 6-ft. machine cuts » 
wheel of that diameter, and will cut teeth up | 
12in. broad. The diameter of the cutter-spind!: 
is 4in. The maximum size of cutter which tho 
machine will admit is 10 in. in diameter by 14 in. 
long. The feeds per revolution of cutter are 4), in., 
is in., and gs in. The index-wheel has 120 teeth 
of 1-in. pitch. The machine will hob wheels up to 
2-in. pitch, and will cut with a single cutter those 
up to 3-in. pitch. 

We will now explain the essential principles of 
operation of these most interesting machines. The 
action of a hob in cutting worm-gears is familiar 
enough. Such work is being done constantly. 
The hob is essentially a worm gear serrated to form 
cutters, which are backed off and hardened, and 
the teeth produced by it are accurate envelopes of 
the worm-thread. 

When worm-wheels are cut on these hobbing- 
machines the operation is identical. The table- 
slide with the blank is fed inwards automatically 
towards the revolving hob until the stop motion 
arrests the feed at the correct depth. But the very 
same hob, when used for cutting spur and spiral 
teeth, stands on a different footing from that which 
it occupies when employed with worm-gear. A 
single cutter, used for spurs and spirals, does not 
give such good results as a hob, even though the 
tooth sections are identical. In the first place, 
more work is done in a given time by the latter. 
There is a spur gear seen in front of Messrs. Hol- 
royd’s machine, Fig. 10, page 395. It has seventy- 
six teeth of 3-in. breadth of face, and it was 
cut in one hour, using a hob of high-speed steel. But 
speed does not represent the whole advantage. A 
hob having several threads (for the hob is still a true 
worm even when used for spurs and spirals) may be 
expected to retain its correct shape longer than 
a single cutter, and in the event of wear taking 
place, inaccuracy in one section of the thread would 
be neutralised by other sections. It is, therefore, 
essentially a multiple cutter ; but instead of having 
separated cutters, it is a continuously-threaded one, 
which raises an interesting problem, to be now 
noted. 

As the hob is a worm-thread, it follows that the 
cutter mandrel is not set quite horizontally when 
the teeth of spur gears are being produced by it. 
Actually the angle of the spiral of the hob is very 
small indeed—2$ deg. in this example—by which 
amount the mandrel must be set out of the horizontal 
to ope square teeth. The angles of hobs vary 
with the pitch. Now, while the cutter is rotating, 
the spur-wheel blank is rotating also, which could 
not be the case with independent circular cutters, 
but is an essential movement when a spiral hob is 
used. These movements of rotation have to be 
synchronised, and the necessary ratio is produced 
by change-wheels. For different numbers of teeth, 
alterations have to be made in the change gears, 
so that the work-table and the hob-spindle shall 
rotate in the proper ratio. It follows, also, that 
the hobbing is done in detail. The slide has a 
vertical feed which goes on while the teeth 
are being cut, so that the teeth start first at 
their full depth all round, and then the cutter 
is gradually fed downwards, the blank rotating 
several times, until at last the teeth are cut right 
across the face. This differs from a worm-wheel 
in which the central plane of the wheel and of the 
hob are set to correspond once for all, and in which 
there is no down-feed, but only a horizontal feed 
for depth of tooth. In cutting spiral gears, also, 
the angle of the cutter has to be allowed for, so 
that for a gear of 45 deg. angle, the spindle is set 
to 45 deg., plus the angle of the cutter, and then 
the work proceeds as in spurs, the ratios of revo- 
lution being maintained. 

As the hob-cutters have teeth of involute rack 
section—that is, with straight sloping tlanks—they 
are capable of generating the teeth of any wheels 
and pinions of the same pitch, with the certainty 
that they will all be of the same thickness and 
depth. They will give under-cut on small pinions. 
If under-cutting is objectionable, it is ible to 
make hobs with a higher angle of obliquity than 
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the standard to meet special cases. But the point is 
that all gears of a given pitch are generated correctly. 

Incidentally, another advantage of hobbing may 
be mentioned-—that there is no return movement 
from start to finish, hence there is no shock due to 
return, and no clearance of the cutter free of the 
teeth to start the next tooth. 

The hobbing arrangements of these machines 
do not prevent single cutters from being used on 
them, as on ordi machines. Thus, prime 
numbers of teeth can cut by disconnecting the 
first wheel in the change-gear train, and fitting a 
simple indexing arrangement. Teeth of unusual 
pitches may be cut similarly, those, for example, 
which cannot be generated, as the teeth of ratchets 
and cycle wheels. In such cases the divisions must 
be effected by hand, so that the machine becomes 
semi-automatic in action. 

Messrs. Burton, Griffiths, and Co., of Ludgate- 
square, E.C., have a square-hole grinder, which 
is a new machine.. The upper part only is shown 
by the photograph, Fig. 11, page 399, taken under 
difficulties at the stand. It is mounted on a cast- 
iron pillar, which does not appear in the print. One 
of the articles being ground is seen at the lower 
left-hand corner of the photograph. It is a 
bush for a sliding-gear for motor-cars, and entire 
gears are similarly ground. The hardening of 
these, which is necessary, distorts them, which 
distortion is corrected by the grinding. The ma- 
chine comprises a grinding bar to the left, anda 
chuck attached to a heavy dividing head to the 
right. The latter is mounted on a carriage, which 
is fed along the bed with a hand-traverse to the 
grinding wheel. The chuck, which is mounted 
against a complete dividing-head, receives the 
work. A horizontal feed brings the face of the 
work to be ground against the face of the emery- 
wheel, which is done by a cross-slide on the head, 
fitted with a micrometer screw. The dividing head 
swivels in the horizontal axis, so that holes, the 
sides of which are at other than right angles, can 
be ground—i.e., hexagon, or octagonal, and any 
of these can be done tapered. There are stops for 
all feeds. The grinding arm carries an emery wheel 
at its free end, on one side of the bar; this wheel 
is driven by a flexible cord from the smaller belt- 
spindle, asshown. The face of this wheel grinds 
the faces of the hole. The main belt spindle, which 
drives to the smaller one, receives its motion from 
a countershaft. The main spindle has some amount 
of elasticity, by a spring arrangement to take up the 
tlack of the belt. The smaller belt is also tightened, 
but by a sliding block and tightening screw, which 
are seen in the photograph. The bar can be ad- 
justed in the vertical direction. The slides are 
protected with guards. 

The Consolidated Pneumatic Tool Company, 
Limited, of Bridge-street, Westminster, have an 
excellent exhibit of their specialities in drills, 
hammers, &c. A new thing is a pneumatic emery 
gtinder, Fig. 12, page 399, a small portable tool 
gripped by two handles, and traversed over any 

iece of work for which non-precision grinding 
is required. It should be very useful in the fettling 
shop, and for rough surfacing of plates, finishing 
edges, &c. It comprises essentially the four-cylin- 
der mechanism of the No. 3 ‘‘ Little Giant” breast 
drill, but with the change-speed gears omitted. 
The drive of the crank is thus direct to the wheel 
spindle, the wheel being located midway between 
two four-cylinder sets. It runs at about 1500 re- 
volutions per minute, is 12 in. in diameter, and of 
1}-in. face. One of the handles is connected up to 
the air-supply hose, and has the control-valve, the 
other handle being plain. There is also a No. 7 
Whitelaw drill mechanism, fitted with a carbo- 


rundum wheel for grinding and polishing. This has | 7 


a handle above the mechanism. 

The Landis bolt-cutter at the stand of Messrs. 
Schuchardt and Schutte, 34, Victoria-street, S.W., 
though not new, is worth looking into by those 
who may not know its principal features. It 
does not, use hobbed dies, but chasers, which 
resemble those forming tools which are ground 
on the end. The chasers, four in number, are 
milled on one face to the sectional shape of 
the threads, and they are held in blocks grooved 
similarly, so that they cannot shift laterally. 
The blocks or holders are secured to spindles in 
the head, which, moving in unison, cause the 
dies to open or close simultanepusly. Opening 
and closing are done automatically at any length 
required, by stops and tripping levers. The dies 
are set on lines tangentially with the bolt to bp 


cut, and at a suitable cutting angle. The same 
dies wili cut left-hand threads, using the opposite 
ends to the right hand; but special holders are 
used, and the motion of the machine has to be re- 
versed. As already stated, the chasers are sharpened 
at the ends. This is tested in a special gauge 
which determines the proper grinding angle, and 
the correct position for cutting of each chaser with- 
out the necessity for trial in the machine. Taps 
can be set in the head. Single, double, and treble- 
headed machines are made, and also belt or motor 
driven. 

The Walker Globe tool-sharpener, shown by 
Messrs. Ludwig Loewe and Co., 30, Farringdon- 
road, E.C., though not new, is a neat and useful 
general grinder for lathe and planer, and similar 
tools ground by hand. It is superior to the 
common grindstone or the ordinary unprotected 
emery-wheel. 
a globular casing, sufficiently open on one side to 
permit of access to the wheels, and forming a 
water-tank below. There are two wheels on a 
double-ended spindle, a plain disc and a cup-shaped 
one, and the Shedbeat and their housing can be 
swivelled round 360 deg. to bring either wheel 
into any position to suit the work and the light. 
A drain-pipe and outlet for the dirty water is 

rovided in the pillar which supports the globe. 

o water can get at the spindle bearings, which 
are well enclosed, nor to the belt. The emery- 
wheels are attached to the spindle with inter- 
changeable flanges. The bearings are of gun- 
metal, with one adjustment only for wear. 








New Zgatanp.—The white population of the north 
island of New Zealand in 1886 was 250,482; in 1906 the 
corresponding total had grown to 476,891. The population 
of the south island advanced during the twenty years from 
327,592 to 411,258 ; and that of Stewart’s Island from 209 
to 288. The ageregate white population of New Zealand 
has, accordingly, grown to 888,437 this year, as compared 
with 578,283 in 1886, showing the substantial increase of 
310,154. The coal production of New Zealand in 1905 
was 1,585,756 tons, as compared with 726,654 tons in 
1895. The length of Government railway in operation in 
1906 was 2407 miles, as compared with 2014 miles in 1896. 
The amount collected upon the lines in 1905-6 was 
2,239,704/., as yas gee with 1,183,041/. in 1895-6. The 
value of the gold raised in the colony in 1905 was 
2,093, 9362,; the corresponding value in 1895 was 1,162,181/. 





THe New TxHames Tonnet at RoTHERHITHE.—On 
Wednesday last a large party of members of the Society 
of Engineers had the opportunity of inspecting the works 
of the new tunnel now oe constructed between Rother- 
hithe and Ratcliff. The total length is 6883 ft., or a mile 
and a third, of which 2020 ft. is open eo 1122 ft. 
cut and cover, and the remaining 3741 ft. tunnel work. 
The under-river portion is about 1500 ft. long, and crosses 
the river diagonally. The tunnel is circular in section, 
lining of cast-iron rings, each 2 ft. 6 in. wide, and 
composed of sixteen segments, making the outside 
diameter 30 ft. The segments are machined at all 
joints. A concrete lining to cover the internal flanges 
makes the inside diameter of the tunnel 27 ft. This 
allows for a 16 ft. carriage way and two 4-ft. 84-in. 
footpaths. Below the roadway a subway will give 


accommodation for and water mains, &c. The engi- 
neer-in-chief is Mr. Maurice Fitzmaurice, CMG, 
M. Inst. C.E., and the resident engineer, Mr. E. H. 


Tabor, M. Inst. C.E., yo ah r. A. G. Drury, 
Assoc. M. Inst. C.E., who received the visitors and con- 
ducted them over the works. 
Tue Wor.p’s Gotp Propvuction.—It appears 
bable that 1906 will witness a substantial increase in the 
gold production of the world. In the first eight months 
of this year 3,657,357 oz. of fine gold have been raised in 
the Transvaal alone; and assuming that the yield pro- 
ceeds at the same rate for the last four months of the 
ear, the output for the whole of 1906 will be 5,486,033 oz. 
his would compare with 4,897,221 oz. in 1905, 3,779,621 oz. 
in 1904, 2,963,749 oz. in 1903, 1,704,410 oz. in 1902, and 
238,992 oz. in 1901. It is not al ther certain, how- 
ever, that the estimate just made of this year’s probable 
ransvaal gold production will be actually ‘ioaled , as 
it is a matter of some difficulty to maintain the supply of 
native labour, while the increase which has been taking 
place during the past twelve months in Chinese labour 
will not be carried much farther. On the other hand, 
there is a gradual tendency to introduce tube-mills, which 
have the effect of assisting production. Another gold- 
field which appears to be prowing in importance is Alaska. 
There are now in the;Klondike nearly half a-dozen gold 
dredges either in operation or in course of ms tion, 
and next season will witness the arrival of several others, 
some of which will be set to work in the Fortymile and 
Birch Creek districts of Alaska. It is expected that the 
introduction of dredges will greatly increase the produc- 
tion of gold in the Klondike. In 1905 the value of this 
production declined to about 7,500,000 dols., as compared 
with 10,350,000 dols. in 1904, 18,000,000 dols. in 1901 
and 22,275,000 dols. in 1900. During 1906 Alaska wi 
bably furnish 20,000,000 dols. of gold, as against 
4,500,000 dols. in 1905, 9,000,000 dole, in 1904, and 


pro- 





6,350,000 dols. in 1903, 


The grinder is partly enclosed in |? 


TRIAL OF AN AIR-LIFT PUMP. 


ALTHOUGH it cannot be claimed that the air-lift 
pump, when used for raising water from deep wells 
and eimilar places, is able to compete in point of 
efficiency with high-class barrel pumps, it is, however, 
for many purposes so convenient and useful that there 
are many cases in which its advantages outweigh 
those of mechanically-driven pumps. Unfortunately, 
in some instances where air-lift pumps have been 
tried, it has been found that their efficiency has been 
rather low ; and there has, no doubt, on this score, 
been somewhat of a prejudice against them: which, 
though not setts has probably frequently pre- 
vented their use in places and under conditions for 
which they were well adapted. Although their effi- 
ciency has been lower than that of the deep-well 
barrel-pump, it has been improved of late years, and 
particularly so by the adoption of the tapered delivery- 
ipe, which now bids fair to bring the air-lift pump 
Into greater favour. 

The principle of the pump is, of course, understood 
by engineers, although, perhaps, the latest improve- 
ments that have been made in it are not so well known, 
In its simplest form it consists of a pipe, which is 
placed in the water to be pumped, a part of the pi 
being in the water and a = out. Inside or outeine 
this pipe is another tube, down which compressed air 
is forced, the bottom of the air-tube being so arranged 
as todeliver the air inside the water-tube, which is 
open to the well at the bottom. Before the air is 
admitted the level of the water is the same in both 
tubes, but when the air-preesure is applied the water 
in the air-tube is faeedl down and mixes with the 
water in the water-tube. When the air has forced all 
the water out of the air-pipe, it flows out itself, mixes 
with the water in the water-pipe, making the column 
lighter, and causing the water to rise toa height which 
bears a relation to the immersion, and consequently to 
the pressure of the air supplied. 

A Mr. Crockford appears to have applied the prin- 
ciple in America, in 1846, for the purpose of pumping 
petroleum from several Pennsylvanian wells. After 
that time the invention lay dormant for some con- 
siderable time—indeed, until revived by Dr. Pohlé 
about 1898. It was then applied by him for raising 
water on a large scale in America. 

The rising main of the ordinary air-lift pump is of 
equal diameter throughout, and experiments have 
shown that layers of air rise in the main alternately 
with water; and as the layer of air riees in the main, 
the pressure above it, of course, grows less, at the top 
the pressure being only that of the atmosphere. If it 
can do so, the air will expand gradually on its 
way up, until-at the top the length of tube that it 
occupies will be several times greater than that 
which it occupied at the bottom; or, in other 
words, much ot the energy of the air is absorbed 
by giving the water a rapid motion, which is not re- 

uired. This point hasbeen very carefully studied by Mr. 
Jeon Price, of Messrs. Le Grand and Sutcliff, Bun- 
hill-row, London, who has for a long time been in- 
vestigating the matter, with the result that the firm 
mentioned have introduced a form. of air-lift pump in 
which the rising main is ag pt widened from the 
bottom towards the top. By this arrangement it will 
be seen that the air can expand laterally, and the 
layers of water will have only a slightly higher velocity 
at the top of the pipe than atthe bottom. The energy 
expended in giving a higher momentum to the water 
as it rises is thus saved. 

Very striking results have been obtained with this 
form of pump, much higher efficiencies being obtained 
by it than with the original apparatus, and several 
extensive experiments have been made in order to test 
the new arrangement. One of these, which we recently 
saw carried out at the Wandsworth and Putney Gas 
Works, is of so much interest that we place the results 
before our readers. 

The air-lift pump on which the tests were made was 
placed in an artesian-well boring 7} in. in diameter, 
which extends to a depth of 630 ft. below the surface, 
and terminaces in hard chalk. The well is lined con- 
tinuously with steel tubes to a depth of 284 ft. below 
the surface, the upper part being surrounded by an- 
other steel tube 114 in. in diameter, which reaches to 
54 {t. helow the surface, the space between the inner 
and the outer tubes being filled with cement-concrete, 
so as to protect the tube proper from any corrosive 
action of the waters of the surface beds. e “rest” 
water-level, before pumping, stood at about 154 ft. 
below the surface; and, during a preliminary test, 
indications of a probable supply of 5000 gallons per 
hour being obtained, arrangements were made for 
raising that quantity. 

The pump employed was one of the ‘‘ Multex ” air- 
lift pumps on Price’s patent taper-tube system, and the 
compression of the air was effected by a horizontal 
tandem steam-driven compressor of 12-in, stroke, with 
two-stage compression. All the cylinders were double- 
acting, the steam cylinder being fitted with a piston 
slide-valve, and the air-cylinders with Matthew- 





son’s inlet and delivery valves. The air, partly 
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compressed in the first cylinder, was passed throug 
an intercooler fitted with copper tubes ; the cooled 
air then entering the high-pressure cylinder was 
further compressed to the working pressure, and 
delivered to a steel receiver, where any oil carried 
from the cylinders was deposited. From the receiver 
the air was conveyed a distance of 120 ft. to the air- 
lift pump, where it was connected by a length of 
metallic hose to the air-pipe passing down the well (in 
this case outside the rising main)to an annular ejector 
at the bottom. By a special arrangement the whole 
could be raised or lowered, and the annular passage 
through the delivery valve of the ejector increased or 
decreased, as desired, to ensure the most effective 
action. 

The. proper size of the annular opening once having 
been found, no further adjustment is required. e 
effective length of the rising main from the ejector 
to the delivery was 580 ft., and a pressure gauge on 
the air-receiver gave the pressure of the air and its 
equivalent head in feet. e immersion could thus be 
measured by simple inspection, The head due to the 
working pressure on the gauge was 330 ft., 6 ft. of 
which was found to be due to friction in the pipes, 
leaving 324 ft. as head; and this, subtracted from 
580 ft., the total length of the rising main, gives the 
effective lift as 256 ft. The delivery was some 33 ft. 
above the surface ; so that the water level in the well, 
while pumping, stands at 223 ft. below the surface, or 
69 ft. below its normal level. 

The water, after being delivered to an open cistern, 
to allow the air to separate from it before delivery 
into the distributing system of the gas works, was, 
for test purposes, passed through a valve into a tank 
provided with steadying screens, and a weir 1 ft. 
wide; the height of the still water was recorded on 
a strip of paper on a drum rotated by clockwork, 
thus furnishing a timed record of the actual flow 
over the weir. 

During the test the air-compressor was run at 
150 revolutions and at 160 revolutions per minute ; 
the recorder showed an average flow of about 
2 in. over the weir, or about 15 cubic feet per 
minute, and the efficiency of the compressor was 
then taken on the method usually adopted, of 
counting the number of strokes required to fill a 
measured receiver from atmospheric pressure to the 
working pressure, and correcting for differences of 
temperature, to ascertain the volume of free air actu- 
ally compressed for this purpose. The measurement 
of the receiver was 96 cubic feet, or, with the pi 
and valve chambers, exactly 10 cubic feet ; which 
space was, filled to 135 lb., the working pressure, by 
164 strokes (the average of three observations), which, 
with corrections for temperature, means a compression 
of 0.51 cubic feet of free air per revolution of the 
engine. Thus, at 150 revolutions, and 0.51 cubic foot 
per revolution, 76.5 cubic feet of air were compressed 
to raise 13} cubic feet of water, or a ratio of air to 
water of 5.8 tol, and this while raising the water 
256 ft., with an immersion of 324 ft., or a ratio of 
56 per cent. of the total length of the rising main. 
Further particulars of the tests are given below :— 


Revolutions of compressor per 


minute ney ses Si oe 150 3=160 
Free air compressed, in cubic feet 76.5 81.6 
Height of flow over 12-in weir... Ijin. 2in. full 
Equivalent delivery in cubic feet 13.2 14.54 
Volume of air per volume of water 5.8 65.61 
Horse-power equivalent of water 

lif vei shi a iy 6.4 7.04 
Horse-power as per indicator dia- 

one from steam cylinder 17.8 19.6 
Efficiency of plant ... fe .. 36p.c. 36 p.c. 
Ratio of immersion to height of 

rising main... - aaa oan sj a Se 


As the quantity of air required increases materially 
as the proportion of immersion to lift decreases, to 
enable comparisons to be made it is essential to re- 
duce records to a common standard, preferably 60 per 
cent. of immersion to 40 per cent. of lift, which md 
been found to give the best results. The correction 
of the above figures to this standard gives the volumes 
of free air required per cubic foot of water raised as 
5.05 and 4.87 cubic feet respectively ; and as under 
similar conditions the best records of otlier air-lift 

umps indicate a probable requirement of about 8 cubic 
eet of free air to be compressed, the claim that the 
tapering tube-pump will raise half as much more water 
as can be done with parallei tubes, with the same 
power, seems to be supported; the exact ratio in this 
case is 160 to 100. 

eo air-lift pump is not so efficient as a 
first-rate barrel pump, it is obvious that it has advan- 
tages under certain conditions, one of the greatest of 
these being that the working parts and machinery may 
be at a great distance from the well. 

Another advantage is that it is quickly and easily 


installed. Now that the efficiency of this system 
has, by the use of the tapered pipe, been so much 
increased, there does not seem any reason why the 
air-lift pump should not be more used than it has 
hitherto been, 





THE LAKHOVSKY SCREW-BOLT. 


Ir is well known to railway engineers that the ordi- 
nary screw-bolt used for fixing chairs and rails to 
sleepers is not by any means so perfect a method of 
fastening as could be desired, although it has fora 
long time held its own against all rivals, probably, toa 

t extent, on account of its cheapness and simplicity. 
nett nee it has a serious drawback ; it does not 
remain tight for any great length of time. Particu- 
larly is this the case when it is used in soft wood or 
pine sleepers. The fast and heavy traffic now com- 
mon over most railways is naturally much more 
trying to the fastenings of the rails and chairs than 
the traffic was ten or twenty years ago, and the con- 
tinued expense caused by this is well known to railway 
men. It is too self-evident that the best and the most 
secure form'of connection between the rail and the 
sleeper should alone be used, and no doubt engineers 
have always striven to adopt the best kind of fastener 
available. But the demand made on all such fastenings 
is from the nature of the circumstances very trying, 
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and the screw-bolts as at present used, however care- 
fully fitted when first. put in, begin before very long 
to work loose and fail to answer their purpose properly. 
Water and sand entering the space round the screw 
make matters rapidly worse, until fresh holes have to 
be bored for the screw. This means that a vast number 
of sleepers have to be taken out, not because they are 
rotten, but because so many augur holes have been 
put in at each end that there is no room for any more. 
The defects which belong to the ordinary form of 
screw bolts for fixing rails and chairs have led M. 
Lakhovsky, of 20, Rue de l’Arcade, Paris, to devise 
the simple and ingenious fastener which we illustrate 
above. From this illustration it will be seen that 
the arrangement consists of four distinct 
namely, a bolt, a nut, and two semicircular shell-pieces. 
The nut into which the bolt screws has on it two wing- 
pieces ; and circular rims are formed on the outside 
surfaces of the shell-pieces. The bolt, surrounded by the 
shell-pieces, is placed in the hole made in the sleeper, 
and a few turns given to the bolt by a spanner draw u 
the nut, the wings of which expand the outer shell. 
pieces, and the arrangement becomes so tightly fixed 





that it offers a very great resistance toremoval, giving 








way only when sufficient force is used to break the 
metal, whereas the ordi screw-bolt, when newly 
fixed in oak, ae to much less force. When, after 
long service, the Lakhovsky bolt becomes slightly loose 
a turn of the bolt is said to be sufficient to make it 
perfectly tight. 

We understand that these bolts have been in use 
on the French State railways since 1901, and that they 
have there given great satisfaction. ; 








gn Kare. pe NE ila is being issued by Mr. 
enry J. Drane, at Salis ouse, Salisbury-square, 
Fleet-street, E.C., a series of bijon biographies, on the cur- 
rent issue gives the life-story of elvin, G.C.V.O., 
written by Mr. John Munro. The story of the great 
physicist is told in the most attractive manner, withont 
severe technicalities, the author being in hearty sym- 
ge het his subject. The work is divided into a series 
of ¢ dealing with Kelvin’s training, his 
Atlantic cable work, his inventions, his discoveries, his 
public services and’ rewards, and his professorial work, 
with an epovetiaten of him as a man. We are sure 
many of Lord Kelvin’s admirers will like to have this 
little volume, which is published at 1s. 





PaPIN AND THE INVENTION OF STEAM - Boats. — This 
summer a fountain has been erected in Cassel in honour of 
Papin, the inventor of the Papin digester and of the 
steam-piston engine, and supposed originator of ship- 
gee oe by steam. The deity which crowns Papin on 
a relief-plate of this fountain carries a boat which is fitted 
with what some newspapers have called a “ propeller.” 
Tn ryt it is enly intended ‘to represent an oar-wheel, 
and the Papin committee of Cassel was well aware that 
the famous journey of Papin by a steam-boat, in 1707, 
from Cassel to Miinster, where the irate fishermen de- 
stroyed the boat, is to a certain extent legendary. The 
boat was propelled by oar-wheels, driven by hand, and 
not by steam, and Papin never had the means for build. 


ing a steam-boat. But he certainly thought of steam-pro- 
pulsion for ships, though in his letters of 1704 to the 
philosopher Leibnitz, in which he speaks of his intended 


journey to England by his new boat, he mentions that he 
would not complicate the construction by putting a steam- 
engine on board. He did not meet with any better sup- 

rt for this project in England than he had obtained in 

rmany, and he died a poor man in England about 
1714. He was born in Blois, France, in 1647, and had, 
as a Calvinist, emigrated to England, where he met 
Boyle, and then went to Germany. 





ReEINFoRcED ConcRETE SHINGLES FOR Roorinc.—The 
purposes to which reinforced concrete is now applied are 
constantly increasing, one of the latest being its applica- 
tion as a covering for roofs; not in the form of a con- 
tinuous slab or sheet, but as shingles, to be used in place 
of slates or tiles. ong, hs the New York Engineering 
News, machines are now being constructed by Messrs. 
Wickes Brothers, Saginaw, Michigan, for the manufacture 
of such shingles, the machines making not only the plain 
tiles, but also those for hips and ridges. Reinforcement is 
adopted in order to prevent the shingle falling to pieces 
if it should become cracked. Steel or copper wires are 
used for reinforcement, and are set in place lengthwise 
and transversely, the loops and eyes for nailing being of 
the same material, and fitting in recesses in the mould. 
The machine has a table at each end, the entire length 
being about 45 ft. The size of the plain shingles is 16 in. 
long by 8 in. wide, b — thick at the butt ; the shingle 
tapers slightly in thickness towards the top. Various 
sizes and shapes can be made, in a variety of colours. 
The concrete used is composed of 1 part Portland cement 
to 24 parts clean sharp sand. The shingles are not fast- 
ened rigidly to the roof, but are connected somewhat 
loosely to allow for expansion and contraction. These 
shingles are said to be guaranteed by the makers for 
twenty-five years. 


Tue York TRANSVERSE ROLLING Process FOR OLD 
Steet Katts.—On 618 of our last volume we referred 
to the re-rolling of old steel rails and scrap by a new 

rocess of side and transverse rolling invented by Mr. 
5 ames E. York, of New York, and we then stated that a 
paper would be read on the subject at a joint meeting of 
the Iron and Steel Institute and the American Institute 
of Mining Engineers, to be held in London in July. 
This paper we now publish in full on page 401, where 
details of the process will be found. Since we published 
our first notice on the subject, Mr. York has been 
over to the States, and has returned with a com- 


plete plant capable of rolling small sections. This 
lant he has had erected at the Cyclops Works of 
om, E. Le Bas and Co., West Ferry-road, Millwall, 


E, where it may now be seen in operation. On 
Monday afternoon last a demonstration was given at 
these works to several specially-invited members of the 
Press, and Mr. York’s process was then seen in practical 
operation. pe es of rolling were 9 Gye. th on 
the transverse mill and on the unive mill, both of 
which were driven by an electric motor. The transverse 
rolling was done on the head of a small flat-bottomed 
rail, the head being rolled out very thin into the form of 
a flange, while the side rolling of the flange of a rail was 
carried out in the universal mill. This interesting demon- 
stration showed clearly the practical application of 4 
process which promises to open up a large field for the 
use of old rails, The York Transverse Rolling Process 
Company, Limited, Dock House, Billiter-street, London, 
E.C., has been formed with the object of carrying out the 





process in this country, 
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EXHIBITS AT THE ENGINEERING EXHIBITION, OLYMPIA. 
(For Description, see Page 394.) 
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INDUSTRIAL NOTES. 


THE American Federationist for this month is the 
‘Labour Day” copy for this year—1906. It deals 
specially with the new development—its departure 
from the labour view hitherto taken, and its plunge 
into the vortex of American political struggles. Its 
attitude in the future is foreshadowed in the followin 
sentence, which is printed in colours on the cover, an 
repeated inside :—‘‘ We will stand by our friends, and 
administer a stinging rebuke to men or parties who 
are either indifferent, negligent, or hostile ; and, where- 
ever opportunity affords, secure the election of intelli- 
yent, honest, earnest trade unionists, with clear, un- 

lemished, paid-up union cards in their possession.” 
!t is a clear and definite issue ; the gauntlet is thrown | 
iown, and the Federationist shows by a series of letters, | 

xtracts, or authorised statements how the matter | 
is regarded by leading politicians and statesmen in| 
the United States. © first batch of senators and | 





congressmen is a large and influential one. Most of | not pressed by the executive branches of the States 
‘hem express themselves favourable to legislation for | Government. 
the benefit of the working classes, but some are| Hours Law is faulty, ineffective, and insufficient for 
\elightfully vague upon the main points raised in the | the purposes designed generally, and es 


Bill of Grievances as submitted to President Roose- 
velt, the President of the Senate, and the Speaker of | 
the House of Representatives. Some admit that they | 


LonpbDon. 


have not read the document, or have not had time to 
study it ; others favour one or more points in the Bill, 
but ignore the rest ; some frankly say that they are 
favourable to the general principles enunciated, with- 
out pledging themselves to the details. It is possible, 
nay, even probable, that in many cases the real issues 
raised in the Bill of Grievances will be forgotten 
or ignored when the fight comes, and that the means 
employed, rather than the policy outlined, will deter- 
mine the electoral result. 

As the next political contests in the United States 
will largely be fought upon the lines of the Bill of 
Grievances, and as it will affect both the parties in 
the States, Republicans and Democrats alike, a brief 
restatement of the points may be of present interest 
and useful for historical reference. The preamble 
complains of neglect of labour questions in the Senate 
and House of Representatives, and of administrative 
neglect in cases where ameliorative measures have been 

; the laws in some instances being ignored, or 


The first complaint is that the Eight 
jally that 


Congress in the Appropriation Bill a clause 
nullifying its application in the greatest public work 


the construction of the Panama Canal. (2) That con- 
vict labour shall not come into competition in the 
labour market with non-convicted persons. (3) A 
limitation of immigration—of ‘‘ induced and undesir- 
able immigration.” (4) Exclusion of Chinese, as by 
law enac years ago, but which law is flagrantly 
violated. (5) That seamen shall have equal and just 
ee with other citizens, so that they shall not be 
subjected to involuntary servitude. (6) It is com- 
plained that a provision has been introduced in the 
Shipping Subsidy Bill which is a form of conscription, 
compulsory naval service being a condition precedent 
to employment in the mercantile marine. (7) An Anti- 
Trust law is demanded against monopolies, and for 
the protection of labour. (8) An Anti-Injunction Bill 
as regards labour disputes. (9) There is a demand for 
an efficient committee on labour, to present to Congress 
labour’s demands. (10) The right of petition by the 
employés of Government is demanded. All these ten 
grievances and claims are set forth in some detail in 
the manifesto issued by the American Federation of 
Labour, signed by the whole of the executive council 
and officers. 

In this month’s number, the American Federationist 

ublishes a manifesto ‘‘To all Organised Labour and 
friends in the United States” with respect to the 
new political departure, and the Bill of Grievances. 
It says: ‘‘Labour makes no demand upon Govern- 
ment or society, which is not equally accorded to all 
the people in our country ; it can and will be satisfied 
with nothing less.” So far, if the demands made 
keep well within the rights indicated, the leaders 
can defend their position by a reference to the 
** Declaration of Independence,” which is the basis 
vf the Constitution of the United States. The 
manifesto calls attention to the fact that the policy 
indicated dates from the Nashville Convention of the 
American Federation of Labour in 1897, nearly a 
decade ago, in which it was resolved to ‘‘ favour the 
independent use of the ballot by trade unionists and 
workmen, united regardless of ty.” It states 
that ‘‘ several presidents of the United States have, 
in messages to Congress, urged the passing of equitable 
legislation on behalf of the working people, but Congress 
has been entirely pre-occupied in looking after the 
interests of vast corporations and predatory wealth.” 
This alleged neglect of labour’s interests led on 
March 21, of this year, to the Bill of Grievances and 
to the policy it foreshadowed. Here then is the his- 
tory of the present organised labour movement in the 
United States, stimulated by the success of the labour 
groups in the United Kingdom at the last General 
Election. In this country the movement will be 
watched with interest b ee and workmen 
alike. It may mean much to British industry, for it 
will react upon British trade. 

It is generally thought that America is ahead of us 
in her anxiety for the welfare of the child citizen of 
the United States; that she insists upon universal 
education of the best kind, fitted to make the male 
child a possible candidate for the Presidency of the 
Great Republic. It would seem that this impression 
isa wrong one. The Woman’s Home Companion for 
this month (September, 1906) tells quite a different tale. 
If one might judge by the code of laws in force in the 
State of New York as a sample, the facts stated would 
appear to be almost impossible, except under the 
most lax administration. But the condition of things 
are said to be such that a ‘* National Crusade Against 
Child Labour” is being promoted. The general school 
age in the States is up to fourteen years of age. Here 
is a statement, with an illustration :—‘‘ The breaker- 
boys sit on narrow boards laid across coal-chutes, 
enveloped in gloom, grime, and clouds of stifling black 
dust, eight or nine hours per day, bending over the 
streams of coal that rush between their little feet, to 

ick, with bleeding fingers, the useless slate and rock 
rom the precious anthracite that may keep you warm 
next winter. Fourteen at least the breaker-boy is sup- 
posed to be ; often, however, they begin their drudgery 
when no more than nine or ten years of age.” Thi 
in the coal region of Pennsylvania. The names and 
locaiities of the firms concerned are given. The journal 
tells of the tricks of a to hoodwink the inspec- 
tors, and mislead them. e investigations, with their 
results, are given in the case of cotton-mills and other 
factories, and show a state of things which existed 
in England prior to the ’forties, but seldom since, It 
appears that false certificates of age are given, and 
that parents often wink at it because of the children’s 
earnings as a help in the home. Most of the States in 
the Federal Union are accused of violating the law as 
to the industrial age and in other ways. 





The report of the Amalgamated Society of Car- 
penters and Joiners has little to say about the state 
of trade, but the returns show that out of a member- 
ship of 67,921 there were 2808 on donation benefit, 
1439 on sick benefit, and 1936 in receipt of super- 
annuation allowance. The number of unemployed 
is very large for the season of the year, and betokeus 
slackness in this branch of the building trades. This 





ever undertaken by the United States Government— 





seems surprising when one looks abroad and sees 
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how much is being done in building, alterations, and 
repairs. The state of trade is still further indicated 
as slack by the number of disputes going on, not of a 
serious character, but in the aggregate very we ge 
ing. The union has had of late to suffer from the dis- 
honesty of some of its branch officials. It has been 
the practice oi the society to forego criminal prose- 
cutions in most cases, being content with an order 
of the Court to pay by instalments the amount of 
the embezzlement ; but experience has shown that 
the cost of such arrangements, together with the 
failure of the offending member to pay up, make 
it necessary for the council to resort to criminal 
proceedings in the future. In two cases at Dublin 
two officials were each sentenced to six months 
with hard labour. This may be a lesson to others t> 
abstain from fraud. At Nantwich a treasurer pleaded 
that it was a case of burglary, but the case against 
him was proven, and he was -sentenced to two 
months with hard labour. It is intimated that there 
are other cases pending, which is most regrettable. 
A movement has for some time been on foot to 
effect a mutual understanding with the cabinet 
and furnishing trades’ associations as to working 
conditions, so as to avoid friction and disputes. 
The result of the negotiations are put to the members 
in the form of two questions; these arc being now 
voted upon by the members of the union. One member 
of the society has been appointed on the Committee 
of Inquiry by the Home Office on the dangers in the 
building trades. 

The report of the Cotton-Spinners’ Association is 
again more favourable. The return of full member- 
ship shows that it has attained the highest on record, 
being 2.40 per cent. more than in August, 1868, its 
next highest level. The total membership is now 
16,286—an increase of 1265 over a year ago. The 
average number of members on the funds, unemployed, 
was at the rate of 395 per cent. of the total full 
members. There was a slight decrease as compared 
with the month previous, but an increase of 0.90 per 
cent. over a year ago. It is indicated that the re- 
turns as to those totally out of work are scarcely 
reliable, and new sheets are now in use to facilitate 
more accurate and reliable figures. The officials had 
to deal with twenty-six cases of dispute—same number 
as in the previous month, and two less than in the cor- 
responding month a year ago. There were 14 com- 

nsation cases sent to the employers on behalf of 
injured members, 25 in the previous month, and 22 in 
the same month a pe ago. These are mutually settled 
by the officials and the employers, with very few cases 
of litigation. In addition there were 35 accident 
cases, as against 43 in the previous month, and 32 in the 
same month a yearago. Five of those iojured had to be 

laced under the special treatment of the Association’s 

octor at Stockport. These accident cages are at the 
expense of the union. The financial operations of the 
month left a clear gain of 1213/. 15s. 3d. to the funds 
of the Association. More than half the amount came 
from the society’s investments, now freed as regards 
the provident funds from income-tax payments, the 
deductions from dividends being recoverable. The 
superannuation fund is now part of the general fund, 
so that the increase in this case is not separately 
specified, There do not appear to any serious 
labour disputes in the cotton trades at present. 
The scheme for an automatic arrangement of differ- 
ences is not yet completed, or, if completed, not ratified; 
but there is a hopeful feeling that a modus vivendi 
will be arrived at shortly. It is most desirable that 
such a scheme should be matured and acted upon, for 
many of the disputes sept wed technical in character, 
and cannot be properly adjusted by strikes. 

The most gratifying thing in connection with the 
recent labour disputes in South Wales, by the Federa- 
tion forcing the non-union men into the Federation, is 
the assurance that the disorders complained of were 
much exaggerated. This is no uncommon thing in 
labour troubles, but it is not so common for the chief 
constable to give evidence favourable to the unionists. 
The Chief Constable of the Glamorgan Police Com- 
mittee was ordered to make a full inquiry into all the 
alleged disturbances, and to make a report. This he 
did, and the results were made known at a joint meet- 
ing in Cardiff last week. He assured those present 
that the reports in some of the newspapers were ve 
much exaggerated. The man alleged to have been ill 
treated in a white shirt was really a burlesque, tho 
man being a unionist. The man in the wheelbarrow 
enjoyed the ride.. The only man who claimed protec- 
tion was not injured; the only man injured was a 
unionist, who was assailed by a non-unionist, because 
he told his assailant that he had not paid his subscrip- 
tion. This is the official account ; some said that there 
really was intimidation. So far, this is very satisfac- 
tory, but that does not in the least detract from what 
was said in last week’s ‘‘ Industrial Notes.” Coer- 
cion is forbidden by Jaw ; 


remedy; one convinecd volunteer unionist is worth | 
any number of ‘pressed men.” 





give trouble. Mr. William Brace, M.P., defends the 
policy of the men in forcing the non-union men into 
the union. It appears that the policy has been suc- 
cessful. One thing will eventually result from it, there 
will be fewer disputes ; these, when they arise, will 
be dealt with by the Conciliation Board. There, and 
there only, will the matters in dispute be fought out ; 
and if not there settled, will be referred to the arbi- 
trator. In this way justice will doubtless be done. 
The Board will be able to make its collective bargains 
with an association responsible for all the workers, 
and not only for the larger proportion of union men. 
But with this extended power must come extended 
responsibility. The union will be held responsible for 
the acts of its members in some way, even if by a 
lation the Taff Vale decision is overruled by the Bill 
now before Parliament, and which is expected to 
become law in the Autumn Session. 


The trade-union officials and leaders in the engi- 
neering and ae industries seem to agree in 
the statement that the spell of good trade continues. 
Employment in these important branches of trade was 
never better than at present, and it is assumed that 
profits are equally favourable to the employers. Con- 
cessions in wages have been secured in many of the 
chief centres, and the men now think that a shortenin 
of the hours of labour ought to take place. It is sai 
that production per man by labour-saving machinery, 
speeding up, and the bonus system, has largely in- 
creased since the last appreciable reduction in working 
hours. The men now think that the time has arrived 
for another effort to shorten hours. It is to be hoped 
that the subject will be promoted by negotiations by 
the parties concerned, and not by any premature 
action in the shape of strikes, partial or general. As 
a general rule, the reduction of working hours does not 
adversely affect employers to the extent supposed ; 
there is a partial recompenee in the stoppage of 
machinery, and in more arduous work. But this side 
of the question is often much exaggerated. The gain 
will be on both sides to some extent, and all the more 
so if effected mutually, without undue friction. 





The Halifax tramway-men’s strike appears to have 
collapsed. The demand was for the reinstatement f 
aman alleged to have been incompetent. The men 
wanted the Tramways Committce of the Corporation 
to reinstate him; this the latter refused. The result 
is that the men’s places have been filled. It is said 
that the men relied upon political influence to carry 
their point, but the ratepayers will generally support 
the Council in resistance to what they think to be an 
unjust demand. This seems to have been the case in 
this instance. 

The tramway-men’s dispute at Mansfield, Notts, has 
fared differently. The men had more sympathy on 
their side, and the miners in the district came to their 
assistance. In this caseit isa private company, not a 
Corporation, involved; and the Mayor tried to 
effect a settlement by negotiation. The company, it is 
said, had womerssndie | to suspend traftic by the trams for 
three months if the men did not submit. The Mayor 
succeeded in settling the dispute on Saturday last, 
the men’s demands being conceded. 

The tramway-men under the Salford Corporation 
have put forward claims for increased pay and better 
conditions. These have been carefully considered by 
the committee, as stated by the chairman, who thinks 
that they already have a fair share of the profits of the 
concern. The secretary of the union was consulted as 
to possible concessions, by reductions in wages in 
certain cases, and advances in others; but the reply 
was, ‘No reductions.” The matter was not finally 
decided at the date of writing, but a strike is not 
anticipated. 





The iron and steel trades can boast of a brighter out- 
look. In the Midlands there was a sanguine tone 
about the market. From nearly all quarters there 
were reports of a wider demand and a hardening of 
prices. The apprehensions of some weeks ago have 
vanished, and trade is ecm down to steady condi- 
tions. There is no further change in pig iron, which 
is welcome to manufacturers and users alike. ports 
from America and Germany to the North of England 
imparted confidence to local traders. In the finished 
iron branches there is considerable activity. Works 
are running regularly nowthat the heat- wave has passed 
over, and there is a disposition to give out specifica- 
tions more speedily. Best bars have a steady sale at 
quoted rates, and the : ts of makers of common 
bars are more hopeful. Inquiries are reaching them 
more in meg some good orders having been secured. 
The demand for galvanised iron is regarded as very 
satisfactory ; some makers are unable to keep pace with 





compulsion is no real | 


The latter always | 


the orders, though all their plant is engag . Anad- 
vance in prices is anticipated at an earlydate. In the 
Lancashire centres also the prospects have been 


| brightening, so that we may anticipate a good autumn 


and, so far as weather permits, a good winter's trade. 


There is considerable activity in some cities, boroughs, ! 








and urban districts in preparation for a possible recur. 
rence of unemployment during the coming winter. 
This activity is stimulated by the grant of 200,000). 
by the Treasury in aid of the possible distress. |; 
seems that ‘the organised unemployed ”’ leaders ary 
determined to — the agitation alive, consequent! y 
the authorities ought to be Lay 29 to meet the dv- 
mands as they arise in a wise, but not wasteful, way. 
Habitual loafers and tramps must not have the help 
that is needed by real distress, caused by want of em- 
ployment of men willing to work. 


The Chester Gas Company, following the example 
of Sir George Livesey, of the South Metropolitan (as 
Company, have instituted a system of profit-sharing 
with the employés. The chairman of the compiy 
reports that the scheme is successful, a bonus of 5 per 
cent. being given. The amount so distributed was 
284/. on the year’s trading. The total standing to the 
credit of the profit shares is 761/., and somy of the 
workmen have also in the aggregate 200/, of stock in 
the company. It is said that the directors contem- 
plate an increase in the bonus; this shows that the 
system works well. 





It is officially reported that the Admiralty has de- 
cided to increase the wages votes for Chatham and 
Sheerness Dockyards by 24,000/. and 32,000/. respec- 
tively. This is part of the scheme of levelling-up 
wages in all the Royal Dockyards. 

But there is consternation at Woolwich and the 
surrounding localities by the continued discharges of 
men from the Royal Arsenal. Reductions in the 
military and naval expenditure of the country 
cannot be carried out without some dislocation of 
labour, causing hardship and distress. It is to be 
hoped that some provision will be made so that the 
condition of the discharged workers shall be lightened 
as far as possible. 





The Home Office return, just issued, shows that 
there were 1754 cases under the Workmen’s Compen- 
sation Act dealt with last year in England and Wales 
through the county courts. What would the number 
have m if the systems at work in the cotton, coal, 
and other industries were not substituting arrange- 
ment for litigation ? 





Shipowners generally, it would appear, condemn the 
instruction to Marine Board superintendents to allow 
a seaman’s representative to appear in cases of dispute 
between masters and seamen. But how otherwise will 
the seamen be satisfied that justice is done in their 
case? Experience shows that such representatives, on 
the whole, take a calmer view of such cases than is 
generally supposed, and that they, as a rule, seek only 
that justice be done. Unorganised men are more difii- 
cult to deal with than those in well-appointed unions. 





Tue Raiway Cxivus.—The first meeting of the winter 
session was held on Tuesday, September 11, at 92, Vic- 
toria-street, S.W., when Mr. J. F. Gairns delivered an 

dress on ‘Some Railway Curiosities.” The lecture 
dealt with freak and curious locomotives, peculiarities in 
working, and other interesting curiosities, many of which 
abound on the various lines both at home and abroad. 





Frencu Coat Propuction.—The production of coal 
in France in the first half of this year was 15,757,349 
tons. This te shows a reduction of 1,938,070 tons, 
as compared with the first half of 1905. The terrible 
disaster in the Courriéres mines involved labour diffi- 
culties in the Nord and the Pas-de-Calais; hence the 
curtailment observable in this year’s output. 





PROGRESS OF THE PENNSYLVANIA RaILROAD NEW 
York Tunne_s.—Work on one of the tunnels under the 
Hudson River has progressed so far that the tunnels 
driven from the Jersey and New York shores met on 
September 15. Work has advanced on the second tunnel 
so that the borings are expected to meet early in 
October. The entrance on the Jersey side to these tunnels 
is under Bergen Hill, and on the New York side they 
emerge between Thirty-First and Thirty-Third-streets. 
The tunnels are 23 ft. in diameter, and will enable the 
Pennsylvania system to run its traffic right into New 
York City. Hitherto the terminal of the system has been 
in Jersey City, and from that point traffic had to be con- 
veyed across to New York by means of ferries. Fors 
city of its size, New York has been in a most unfavour- 
able position up to the present time with regard to long- 
distance railway travelling facilities. All the trunk lincs 
feeding it, with the exception of the New York Central 
lines, Es had to be content with terminals in Jersey 
City. The New York Central, and the New York, New 
Haven, and Hartford lines are the only systems actually 
running right into the borough of Manhattan, these both 
having as their terminals the Grand Central Dépdt in 
Forty-Second-street. In order to eliminate the incon- 
venience of ferries, the two tunnels now nearing co!- 
pletion have been built by the Pennsylvania Railroad, 
and it is expected that when they can carry their traflic 
— — the heart of the city, a large increase of business 
will result, 
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IMPROVEMENTS IN ROLLING IRON 
AND STEEL.* 


By James E. York, New York City. 


Tak honour so fairly earned and so incompletely and 
tardily paid to Henry Cort, the inventor of the puddling- 
farnace and the rolling-mill, has been fully set forth by 
Mr. Charles H. Morgan,t and needs no farther emphasis 
here. 

In view of the imp.rtance of the rolling mill in the 
treatment of iron and steel, the paucity of information 
concerning it is surprising. With the exception of a 
book, written about thirty-five years ago, by Peter Ritter 
von Tunner, an honorary member of this Institute, and of 
desultory articles on simple sections, which have appeared 
in technical journals, I know of no publication attempting 
to treat this subject, although volumes have been written 
on the scientific theory and technical manipulations in- 
volved in other branches of the iron and steel industry. 
This strange anomaly may be due to the fact that roll- 
turning cannot be called a scientific business. It does 
not ordinarily come within the range of an educated 
engineer; yet it cannot be performed by an ordinary 
mechanic. It demands some of the qualifications of an 
engineer in designing, and those of a mechanic in execu- 
tion. The men who have followed this trade have con- 


Fig.t. SHOWING MCTHOD OF ROLLING A 6-IN. FLAT. 
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ing to the finished section, which wes a great advantage 
in making flange sections. 

In the early stages of this business the market called 
for pea ae forms only, such as flats, rounds, and squares; 
but with the advent of railroads and other commercial 
demands, it became necessary to roll more complex sec- 
tions, such as rails, beams, channels, and tees, which 
added very materially to the difficulties in the art of roll- 
designing. These difficulties I will attempt to explain. 

Fig. 1, below, illustrates the rolling of a flat 6 in. wide 
and 4 in. thick. This was undoubtedly the first rolling 
ever done in grooved rolls, and represents the simplest 
section that we have to make, and the only shape rolled 
in closed grooves to which the princip!e of uniform flow 
of metal from rolling-contact can be applied. 

It is recognised by all experts that metal flows under 
pressure in the direction of least resistance, which, in 
rolling, is at right angles to the journal of the roll, or 
lengthwise of the bar. The result is to make the bar 
stronger longitudinally than transversely; and this is 
true of every bar (except rounds and squares), either of 
iron or steel, rolled in grooved rolls. In some cases the 
difference amounts to from 10 to 15 per cent. of the 
strength. : 

The most important physical effects are produced on 
the metal during the last stages of rolling. As the tem- 
perature decreases and the section becomes thinner, 





















Fig. 3. 


(and found to be still greater in sections of unsymmetrical 
form) is involved in the displacement of the metal from a 
square or flat Lillet to form aweb. This displaced metal 
runs to length; and since there is no commensurate re- 
duction of the flange parts of the section, the metal of 
those parts is liable to crack, because it is not rolled, but 
stretched. After the blank in the first pass has n 
filled out, a more uniform reduction of the various parts 
can be provided for. The finished section shown in Fig. 2 
has a flange 3.33 in. wide, with a web about 0.23 in. wide 
—the latter having received a transverse reducticn about 
twelve times that of the cross section of the flanges. 

The rolling of flange-bars invo!ves the thinning of the 
flange sideways by forcing into the groove metal much 
thicker than the recess provided. This is rather a wedg- 
ing and drawing than a rolling action; and all suc 
flanges are tapered, to permit their exit from the rolls. 
At the ends of finished bars of this character consider- 
able waste is created by the different roll-dimensions, 
which prevent uniform surface speed of the metal during 
the operation. 

Another objection to this method of making flange- 
bars is, that it is impossible to di-tribute the metal in 
scientific proportions. In most of the beams rolled to- 
day by the prevailing method the web is thicker by at 
least 20 per cent. than is; need be, to harmonise with the 
other dimensions of the bar. The reason (if we take 
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of their successors. In many cases 
edge required has been handed down 


trolled the trainin 
the technical ame 
from father to son, and there has been a motive of private 
interest to prevent its public dissemination. Moreover, 
the statement of the various principles involved in the 
process would require, ides manual experience, a 
degree of scientific knowledge which roll-turners do not 
usually possess ; and, finally, any book on the subject, in 
order to possess real, practical value, would have to be so 
fully illustrated as to make it very costly to publish. 
Regarding my own experience, I may say that I served 
& S1X-year apprenticeship at the trade of roll-turning at 
Wednesbury, South Staffordshire, England, and, later, 
nccepted a position as head roll-turner, believing that i 
i ally understood the technizal points of the business ; but, 
after & short time, I pe mk that, if there were any 
neat governing the practice, I still had to acquire 
_, Forty years ago the bulk of the metal rolled was iron. 
Rolling iron was in some regards simpler, and in other 
regards more difficult, than rolling steel. Iron was 
\capted to quicker reduction, being softer, and capable 
of sustaining greater heat without injury. It was in- 
herently weaker than steel at a i 
when properly heated ; but piles could be made conform- 


* Paper read at the London Meeting of the American 





institute of Mining Engineers. 
+ “The 
893, 1905. 
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greater resistance is offered to reduction, and there i 
consequently, a greater “fining” of the grain in steel 
or the fibre in iron. It is well known that in large ingots 
there is rege | any “fining” of the grain by rolling, 
and that this effect is only reached when comparatively 
smal] dimensions have attained. (Of- course, the 
result is influenced also by overheating, and by the 
chemical composition of the metal.) 

The only important modern ch in the process of 
rolling is the addition of a third roll, which doubles the 
capacity of the mill, and constitutes the ‘‘ three-high 
system.” 

The billet or ingot, from which any flanged section is 
rolled in an ordinary mil], must have dimensions practic- 
ally equalling or oes the extreme dimensions of the 
section to be produced, although the actual area of metal 
in this section will be much smaller than that of the 
original mass. Moreover, the first shaping-groove must 
be wider than the mass, in order that the latter may enter 
it. It follows that the reduction of the metal by rolling- 
pressure is wholly in one direction, and this result is 
insepara ‘D ble from the conditions presented by i 
mi 


1 

Fig. 2 shows how we rolled, ‘‘ two-high,” an ordinary 
6-in. beam. odern mills are “‘three-high ;” but the 
same principle governs. This is one of the easiest flange 
sections we have to roll, because it has an equal amount 
of metal on each side of the pitch-line, or centre of the 


Case of Henry Cort,” Transactions, xxxv., | mill, and the flanges are of equal dimensions. 


The difficulty encountered in rolling a section like this 
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Fig. 2 as an instance) is, that the pars of the roll which 
forms the web is 3 in. greater in diameter t the part 
which comes into contact with the widest part of the 
flange, and has at least 9 in. per revolution greater 
surface travel than the part in contact with the end of 
the flange. The flange must therefors either slip or 
stretch, to accommodate itself to the larger diameter. 
This causes the web to buckle or corrugate when rolled 
down tothe proper thickness. These difficulties are greatly 
increased in rolling wider flanged sections, whether large 
or — in other Ceecaniene, In be it - cnet im- 
possible to produce in an ordinary rolling-mill any sha 
with a flange equal in width to the total height of the 
section. The effect of the difference in surface-speed of 
rolling on various parts of rails, beams, and other flange 
sections is, in my opinion, the cause of a large number 
of otherwise unaccountable fractures in service, due prob- 
ably to permanent internal streescs rolled into the bar. 

Whil e engaged in the manufacture of iron beams, about 
thirty years ago, it was suggested that if could 
= by od an flanges, greater height and panes 
webs, at leas' per cent. greater ing strength cou 
be secured for a given weight. This ted my brother and 
fo a to design and build what is now known as the 
“York universal mill,” for rolling sections with wide 
flanges and thin webs, or the usual sections when desired. 

The front elevation and plan of this mill, which is a 
radical departure from the process of rolling illustrated in 
Figs. 1 and 2, are shown in Figs. 3 and 4. 

he advantages of this mill are :— 
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1. It di with grooves entirely, and gets uniform 
sections without this provision. \ 

2. It eliminates the wasteful and difficult method of 
displacing metal to form a web which is out of all pro- 
portion to the other parts of the section. ; 

Ras technical knowledge is required to design the 
rol 

4. The operation is exceedingly simple, and the same 
rolls can produce a properly proportioned section weigh- 
ing 50 Ib. or 150 Ib. foot. : 

5. By the old methods the web increases in the same 
proportion as the width of the flanges, which is a great 
waste of metal. 

6. This mill is adapted to roll either scrap or new steel 
to sections at least 50 per cent. less in weight per linear 


foot than the common forms. : 
7. The beam produced by this mill has the same tensile 
strength transversely (where it is required) as in the lon- 
gitudinal direction. 
8. The rolls can be adjusted either at the commence- 



































ment or during the operation, in order to have the web 
thinner and the flanges thicker, or the reverse. 

9. This mill can roll a bar having one flange thicker 
than the other, since the dimersions of the flanges can be 
modified to suit requirements. y ‘ 

This mill consists of a pair of horizontal rolls awry 
driven, and a pair of vertical rolls run by the friction of 
contact against the bar. A line through the axis of these 
vertical rolls would intersect the centre of the horizontal 


rolla. 
The horizontal rolls work u the sides of the web and 
shape the inner contour of the beam, while the vertical 


rolls shape the outer flange surfaces. horizontal 
and vertical rolls are connected by a screw device, so that 
the movement in all the rolls be simultaneous, an 
arrangement which secures the proper relative reduction 
of the flanges and the web. 

Fig. 8 eee the rolling of an 18-in. beam with 6-in. 
flanges. e slab, or ingot, for making this section is 


29.5 in. wide and 6.25 in, thick. These dimensions give a 


| reduction on each flange of 5% in. sidewise, and a reduction 
on the web of 53 in. at the same time, which ae ee a 
beam 18 in. by # in., having the usual taper to the flanges. 

The rolls used in this mill weigh only one-quarter as 
much as those ordinarily used, and the power required is 
much less than that of the ordinary mill, for the reason 
that it is a | process, both: horizontal and vertical, 
instead of a partly wedging and stretching action, as 
shown in Fig. 2. ‘ - 

The mill is adapted, without changing rolls, to make 
any reasonable weight of beam, having wide or narrow 
fl up to the width of the face of the vertical rolls. 
It m6 rolls tees of different dimensions having any length 
of leg, or flange, in the beam rolls, the vertical rolls 
forming the flange. A beam section cut longitudinally 
eee the web forms two tees of half the height of the 
beam ; hence a tee can be rolled on either side ef the 
mill. TT sections—about the most difficult to roll in an 





ordinary mill—are very easily made by my process. 





| cost, 


It was my intention, when building this mill on a com- 






ee a 

















mercial scale, to have a blooming-mill in which to roll an 
ingot down to about 3 in. thick in the web and a pro- 
portional thickness in the flanges ; but for unavoidable 
reasons it became necessary to use the finishing mill to do 
the entire reduction from the ingot or slab to the finished 
section. This action produ a slight defect in the 
finished product, the bars not being exactly parallel in 
the width of the flanges throughout the entirelength. In 
order to overcome this difficulty, I pro to use a 
pair of supplementary rolls to work on the edges of the 
flanges, these rolls to be placed in line of the main rolls, 
and to be run at the same surface speed of delivery as the 
rolls in the mill proper. These changes have since been 
installed, and beams of perfect section are now rolled. 

Our experience with this process in rolling beams, 
having the width of the two flanges greater than the 
— of the web, showed that it was necessary te feed 
in the side rolls faster than the horizontal ; otherwise, in 
rolling light webs with wide flan there would be a 
buckling action in the web, cau by the greater roll- 
surface contact on both sides of the flange. The mass 
being, of course, stiffer in the direction of the cross-section, 
the web was then held back to the average speed of the 
a oy and caused it to corrugate. 

e advantage of a light-web beam is illustrated as 
follows :—The 18-in. by §-in. beam, Fig. 3, weighs 42 lb. 
cebeg and the nearest cam ble size of the ordinary 

is 15in. by 0.41 in., which also weighs 42 1b. per 
foot. The ordinary beam, however, has a load-carrying 
soy of 18 per cent. less than the light-web beam—a 
difference whi 


is in most of our sections, es 
cially those made to take the place of built-up plate pa 
le-girders, having a much 


le- ter weight per foot. In 
addition to the gain in s , the cost of building-up is 
reduced ; this cost, Bava cases, exceeds 40 per cent. of 


the cost of our rolled Sections having wide flanges 





This mill has also been adapted to re-roll rails of 
various types for further service in the track, as shown in 
Figs. 5 and 6, 401. It-is admirable for this purpose 
from the fact that the rolls can be chilled, thus per- 
mitting the pooper. finishing temperature uired to 
secure the best physical results. This mill can also upset 
metal from the web into the head and leave the flange 
the same width, and it can re-roll any flange-bar o; 
other sections in a longitudinal direction. 

Some years ago I took a the problem of making « 
steel tie or sleeper that would meet all railroad require. 
ments, and at the same time be able to compete in cost 
with the wooden ties now in general use. To meet these 
conditions it was necessary to use worn scrap rails for the 
raw material, since it must be obtainable at a low price 
and in large quantities. 

First, I designed sections for a steel tie, which railroad 
engineers said were ideal, provided it could be rolled 
Then I designed a mill, shown in Figs. 7 and 8, to change 
the dimensions of a rail without lengthening it in the 


> 
(a 














rolling. This mill can be driven like an ordinary two- 
high plate-mill, or by disconnecting the top roll from the 
wer it may be run by frictional contact with the bar. 
he latter plan I consider to be the simplest and the best, 
for the reason that access to the mill can be had in all 
directions, by having an hydraulic motor connected with 
a rack in a pinion on the bottom roll. Both plans have 
given good results. The simplest method of all, however, 
is to connect an hydraulic motor between two mills, roll- 
ing in both directions, which naturally increases the 
output. 
sy all other methods the greatest difficulty in longi- 
tudinal rolling is to uce sections having wide flanges ; 
but in my mill this kind of rolling is very simple. One 
part of the bar is rolled without disturbing the other 





| which equal the height of the section (or nearly so) are 
intended to take the place of Z bars and other columns. 
In this case also there is a great saving in weight ‘sad 





dimensions. that have u on curves, and 
have lost one-third of the metal on one side of the head, 
can be rolled to form a section having the metal sym- 
metrically distributed on both sides of the web by using 
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a rolling and bending action simultaneously in the mill, 


is illustrated in Fig. 9, 402. 
oe roll by the ordinary the web 


In rolling steel é 
and bottom fl receive the most physical work in the 


mill, and are finished much colder than the comparatively 


larce mass of metal in the head. The head, therefore, | sho 


is the weakest part of the rail. In re-rolling an old 
rail by my process, the head receives the greatest amount 
of physical work, and the finishing C J 
a low heat if desired, thus greatly improving the quality 
of the metal. he 

The capacity of the mill in tonnage would be ted 
by the number of bars rolled at one operation. here is 
no difficulty in rolling at least six bars at a time, which 
gives a safe estimate of from 150 to 200 tons per day 
of rails weighing from 60 Ib. to 75 lb. per yard. 

During the rolling of any section in this mill the flanges 
can be made thick or thin without any change of rolls. 

This mill is confined to the transverse rolling of lengths 
not exceeding, say, 10 ft. If greater length is desired, a 
bloom (either of scrap rail or new steel) is rolled to pro- 
portionate dimensions of cross-section, and then rolled to 
length in our universal mill. — : 7 

Fig. 10 illustrates the mill rolling tees, tie-plates, 
column-blanks, and double-headed rails. Fig. 11 shows 


Fig. 21. 
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the head of a worn 95-lb. girder-rail, having a part of the 
web attached, which is rolled to a width of 20 in. by 4 in. 
Fig. 12 shows a T-rail section with the head rolled five 
times wider than its original dimensions. Fig. 13 shows 
a worn 70-lb. T-rail rolled down to a plain tie-section 
without changing the web or fi of the original rail. 
Fig. 14 shows the same weight rail rolled with a curved 
base to give elasticity to the tie under ny tg | load. 
Fig. 15 shows the section with a curved seat for the rail, 
80 as to ensure the elasticity of the tie if the ballast in 
contact with the curved base should interfere with 
the elasticity of the lower flange. Fig. 16 shows a beam 
with flanges 9 in. wide and 3.25 in. in height of section, 
rolled from a 70-Ib. rail. Fig. 17 shows a section rolled 
with wide flanges, leaving the web without change of 
form. Fig. 18 shows a flange rolled on a 3-in. by 0.75-in. 
flat bar to a width six times the thickness of the 
flat. Fig. 19 shows a column section rolled from a 
70-lb. rail. Fig. 20 is an end elevation of this mill, 
which shows the rolling of flanges on large and small 
ingots and flat slabs for blanks for the finishing-mill. 
This arrangement dispenses with the unequal dis- 
placement of metal to form the web, and removes the 
greatest difficulty in the rolling of flange sections, and 
makes possible the production of sections from new steel 
that it is now impossible to produce by present methods. 
Fig. 21 shows some of the various sections, rolled from 
rails, to be used for columns, telegraph poles, trolley- 
poles, beams, fence-posts, and other purposes. To pro- 
duce these sections it is necessary, first, to roll in a trans- 
verse direction to get the proper dimensions, and then to 
bend in the mill in a longitudinal direction. é 

The following shapes can be rolled by using the mill for 
transverse rolling and longitudinally for bending hot :— 
Fig. 22 shows a rail with the ve and web unchanged 
from the old rail, and the head rolled into the shape given. 
Fig. 23 shows a similar section rolled with part of the web 
removed. Fig. 24 shows a section where the rail-head and 


can be made at | be 


bent to the shape longitudinally. Fig. 25 shows a suggested 
base fora rail with a ewes thes Fig. 26 shows a side 
view of a rail joint made from short pieces of worn rail. 
This joint is Solaned for the purpose of meeting an 
demands of adjustment, strength, and cheapneas. Fig. 27 
ws a tie with a recess rolled to form a rail-seat, so as 
to prevent track-spreading. Fig. 28 shows column sections 
with rolled projections lel to the length. These can 
changed, if desired, into indentations or any other 
sha Fig. 29 shows taper sections of narrow or great 
width ; which could be used for many purposes. Fig. 30 
illustrates the utilisation of short pieces of rail to make 
the tie-plates now generally used with wooden ties. I 
show one only, but I have already designed eight sections 
that can be made by this method. : 

All the sections described above, with the exception of 
the ingots shown in Fig. 20, are designed to be made 
from old worn rail-sections. The girder and guard-rails 
of electric and street-car lines can used to make the 
same class of material ; and while the section would be of 

ter height, it is capable of being rolled with the same 
acility as worn T or double-headed rails. : ; 

The method is not confined to the use of rail sections 








flange have both been rolled tothe necessary width and then 


alone as material for re-rolling. We take beams of all 
sizes, split the two flanges off, hot, in the machine, and 


Fig. 27. 
TIE-SECTION WITH RECESS 
FOR RAIL, ROLLED BY 
TRANSVERSE MILL 














Fig. 28. 
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TAPER-SECTIONS, WIDE OR 
NARROW, ROLLED BY 
TRANSVERSE MILL. 


(asian) 


TIE-PLATE, FROM SHORT 
. PIECE OF RAIL, ROLLED 
Fig.30. ay TRANSVERSE mit 
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use them for T sections, column-blanks, and other pur- 

after re-rolling. Angles, and, in fact, bars of any 

ind, are similarly available. The presence of holes in 

scrap material does not interfere with rolling by this 
method. 

Some of the many sections which can be rolled by this 

rocess are shown in the accompanying illustrations. 
ve already designed several hundred shapes that differ 
from existing sections, either in weight or a. 

It is adapted for flanging plates and sheets, hot or cold, 
and for making angles from flats; also for re-rolling 
a and sheets with decorative designs on their faces, 

or artistic and industrial purposes. : ‘ 

In planning these mills I kept in mind the necessity 
of making them strong to resist the hard u of rolling- 
mill practice ; simple, so that they could be readily 
adjusted ; and also capable of operating with unskilled 
labour, except that of the mechanic to run the machine 
and the heater to heat the material. The rails can be fed 
into the machine simply and quickly, and when the rolling 
is completed, the hot bars push out laterally those already 
rolled. The functions of the machine are almost entirely 
automatic. eee ‘ 

The economic and commercial importance of the appli- 


cation of this method to the utilisation of scrap for ties, 
joints, and tie-plates has been well stated as follows :—* 
‘*At the present time there are about 450,000 miles of 


double, counting the sidings, which would 
as single mileage to 600,000 miles. The weight of metal 
required in any system of iron or steel sleepers will, of 
course, depend mainly upon its form and method of 
capteaten, but a conservative mean would probably be 
100 tons to the mile of single line, which would give 
us, for the railways of the world, a ible supply of 
60,000,000 tons, or, roughly, about forty times the total 
output of Bessemer steel in Great Britain during the last 
three years. Clearly, therefore, if metallic sleepers were 
ae for timber, the steel trade would profit enor- 
mously.” 

Since the above was published the Archiv fiir Kisen- 
bahawesen} reports an increase in mileage at the end of 
the year 1903 to 533,978 miles, which, including side- 
tracks, is ee to about 700,000 miles. Estimating 
on a basis of 125 tons of steel per mile of single track, 
the total a of steel used reaches the enormous 
total of 87,500,000 tons. 

If, as I have attempted to show, these rolled bars can 
be made from material that has already fulfilled the 
purpose for which it was originally ie—namely, its 
 ¢ vf rails—a great economic advance will have 
effected. 





THE MANAGEMENT OF MoTor-Oars.—The expense of 
upkeep of a motor-car is almost entirely proportional to 
the ignorance of its owner as to the construction and 
requirements of the machinery. Many a car, too, is 
perpetually giving trouble on the road on account of the 
most trivial want of adjustment of some detail, which 
could be set right ina moment did the driver know enough 
about his vehicle to locate the fault. For the use of 
owners and drivers of their 12 to 15 brake horse-power car, 
the New Arrol-Johnston Car Company, Limited, of 
Underwood, Paisley, N.B., have publ a small cloth- 
bound book giving many illustrations of the mechanism of 
that size of car, and instructions as to the care and adjust- 
ments required. There are, further, some very sensible 
hints as to driving, and a price-list of detail parts of the 
car. The little book is excellent in its way, but might 
with advantage go further on many points. 


Ten Yerars’ Coat —The production of coal in the 
United Kingdom, and the value of the output of each 
year, during the ten yearsending with 1905 inclusive were 
as annexed :— 


Year. Production. Value. 
Tons. 

1896... dt - - 195,361,260 67,107,147 
1897 ‘0 ad we 202,129,981 59,740,009 
1898 202,054,516 64,169,382 
1899 220,004,781 83,481,187 
1900 225,181,300 121,652,596 
1901 219,046,945 102,486,552 
1902 227,096,042 98,521,407 
1903 230,334,469 88,227,547 
1904. . ols ex ‘ 232,428,272 83,851,784 
1906.. 436,128,936 82,088,553 


It will be seen that last year witnessed the maximum pro- 
en but that 1900 has to be credited with the maximum 
value. 





Tue GOVERNMENT TELEGRAPHS.—The receipts and ex- 
penditure of the Post Office telegraphs during the fifteen 
years ending with 1905, inclusive, were as annexed :— 


Year. —- Expenditure. 
& 

18991 —i«wy. ee “ cn 2,416,690 2,265,339 
1992 —Ci.. en 9s ~ 2,508,137 2,607,012 
19083 —tity. 4 ss . 2,486,791 2,567,019 
1804 —i be is ~ 2,584,265 2,641,020 
1805 tity. wn i “ 2,598,985 2,665,845 
1896 2,835,749 2,772,166 
1897 2,922.449 2,946,783 
1898 3,030, 3,261,855 
1899 3,204,396 3,350,339 
1900 3,389,745 3,600,404 
19v1 3,380,588 8,654,705 
1902 8,490,598 4,077,000 
1908 3,631,745 4,174,826 
1904 8,674,158 4,514,025 
1905 3,851,719 4,640,271 


It will be observed that since 1892 the expenditure h 

with the exception of 1896, exceeded the receipts, an 
that the annual deficit has greatly increased durin 
the last five years. It is difficult to arrive at the act 

deficiency on working account, since, as the Govern- 
ment ‘ey are conducted with a closed capital 
account, the cost of constructing new lines has to be 
debited to revenue, the deficits resulting from this 


[| policy being made good out of the general resources 


of the country. Since 1897 the revenue derived from 
Government telephones has been included in the receipts 
from telegraphs ; the amount thus included in 1905 was 
593,289. The expenditure made annually for the con- 
struction and maintenance of telegraph lines has increased 
very greatly of late. In 1891 this expenditure stood at 
550,086/. ; in 1901 the corresponding total had grown to 
952,678/.; and it has since moved on as follows year by 
year :—1902, 1,274,731/.; 1903, 1,280,7692.; 1904, 1,534,7512.; 
1905, 1,605,837/. More definite and precise information 
is needed as to the financial results attending the working 
of the Government telegraphs. So far as these results 
can be ascertained they do not appear to be at all satis- 
factory. 


* Iron and Coal Trades’ Review, April 10, 1896. 





+ Railroad Gazette, June 30, 1905, page 749, 
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A SIMPLE CALORIMETER FOR LIQUID 
FUELS. 

By Cuas. R. Darina, A.R.C. Sc. I., Wh Ex., 
A.LC. 


In a previous number of ENGrxeertxe (June 20, 
1902) the author described a simple form of calori- 
meter designed for solid fuels, the combustion being 
carried out in a stream of oxygen, and the bubbles of 
hot gas broken up by passing through emall perfora- 
tions in a plate before escaping through the surround- 
ing water. This method of dividing the hot Yt into 
small bubbles (originally due to B. W. Wedmore) 
ensures that the gases are deprived of their excess 
temperature before leaving the water. Since pub- 
lishing the description referred to, the author has in- 
troduced a number of modifications which have rendercd 
the instrument well-suited for the commercial evalua- 
tion of solid fuels; but hitherto great difficulty has been 
experienced in carrying out the combustion of highly 
volatile liquid fuels, such as petrol or alcohol, in the 
apparatus. Heavy oils may be absorbed in kaolin or 
calcined alumina, and treated as solid fuels; but this 
treatment in the case of volatile liquids results in the 
formation of explosive mixtures in the combustion- 
chamber, owing to the rapid evaporation caused by 























the heat generated on burning. The following simple 
arrangement, however, enables this class of liquid 
fuels to be tested expeditiously and with reasonable 
accuracy, without entailing any alteration in the 
calorimeter as used for solid fuels. 

In the sketch A is a small brass lamp, which fits 
into the clips used for holding the crucible when a solid 
fuel is being tested. The liquid is burnt in this lamp 
by means of an asbestos wick, a suitable diameter 
of the wick being ,4 in. for alcohol and , in. for 
petrol. The lamp is supplied with suitable nozzles for 
the various diameters of wick required. The pipe D, 
through which the hot gases pass, is closed by a 
rubber cork, through which passes a piece of 
tubing C, bent as shown. The tube B, through which 
oxygen is supplied, is also bent so as not to be touched 
by the flame of the burning liquid. The lamp is sur- 
rounded by water during the combustion, which serves 
to keep the liquid in the lamp cool, and enables the 
most volatile liquids to be burnt without any sign of 
violence. If this precaution were not adopted, the 
heat produced would cause the residual liquid in the 
lamp to boil, and an explosion would probably follow. 
The direction taken by the hot gases into the water 
contained in the outer vessel is indicated by the 
arrows. 

The experiment is conducted as follows :—About 
1 cubic centimetre of the liquid is placed in the lamp 
by means of a pipette, and the asbestos wick, fitted to 
a suitable nozzle, is inserted. The lamp and its con- 
tents are then weighed and placed in position in 
the clips; the cover is then placed over and screwed 
down so as to form a tight joint. A known quan- 
tity of water is placed in the outer vessel, and 
its temperature noted. By means of a pipette suffi- 
cient of this water is introduced into the combustion- 
chamber to surround the lamp, care being taken not 
to wet the wick. Ignition is commenced by lowering 
a lighted match, fixed into a piece of glass tubing, 
into the chamber, when the oxygen tube is rapidly 
inserted, and the whole immersed in the water in the 
vessel. The combustion is allowed to proceed until 


all the liquid is burnt, after which the calorimeter is 
raised, and the screws holding down the cover loosened, 
so as to permit the water in the interior to escape into 
The screws are then tightened, and 


the outer vessel. 


lass | ¢ 


the calorimeter again submerged until the water shows 
a constant temperature, which is noted. The calori- 
meter is then lifted out, the cover removed, and the 
lamp dried with blotting-paper, and again weighed. 
The loss in weight is the amount of liquid burnt, and 
the calorific value is then found from the equation 


(Weight of water + water equivalent) x 
. a rise in temperature 
act Weight of liquid burnt. 
ractice, the manipulation of the ap- 
paratus for liquid fuels presents no greater difficulties 
than in the cise of solid fuels, 1t is advisable, how- 
ever, to determine beforehand whether the wick is of 
the correct size for burning the liquid under test. This 
may be accomplished by igniting the lamp in air, when 
the flame should not more than 4 in. long, and 
should be practically smokeless. 
The apparatus and necessary fittings may be ob- 
tained from A. Gallenkamp and Co., Sun-street, E.C. 


After a little 





LAUNCHES AND TRIAL TRIPS. 

THE twin-screw steamer Rohilla was launched at 
Belfast by Messrs. Harland and Wolff, on Thursday, 
the 6th inst. The Rohilla, which has been built to the 
order of the British India Steam Navigation Company, 
Limited, is 460 ft. long by 56ft. beam, and about 7000 
tons gross. She will have superior accommodation for a 
large number of passengers, most of the state-rooms bein 
arranged on the “tandem” principle. The vessel wi 
_— a cargo capacity and spacious refrigerated 
chambers. 


On Thursday, the 6th inst, the steel screw-steamer 
King George, built by Messrs. R. Craggs and Sons, 
Limited, Tees Dockyard, Middlesbrough, for the Glasgow 
King Shipping Company, Limi Messrs. John A. 
Walker and Co., ey ey proceeded to sea for her 
trials. The machinery has been supplied and fitted by 
Messrs. Blair and Oo., Limited, of Stockton-on-Tees, 
having cylinders 25 in., 41 ia., and 67 in. in diameter, 
with a stroke of 45 in., steam being supplied by three 
large single-ended boilers working at 180 lb. pressure to 
the square inch. The construction of the hull and 
machinery was carried out under the superintendence of 
Mr. J. Evitt, of Glasgow. 


On Friday, the 7th inst., the s.s. Fornebo, built by Sir 
Raylton Dixon and Co., Limited, Middlesbrough, wit 
cantilever frames, to the order of Messrs. Fearnley and 
Eger, Christiania, proceeded to.sea on her official trials. 
She is built to the rules of Norwegian Veritas for their 
highest class, her leading dimensions being :— Length, 
372 ft ; breadth, 52 ft.; depth, moulded, 28 ft. 4 in., and 
she will carry a dead-weight cargo of over 7200 tons on a 
light draught, with hatchways 30 ft. wide. The vessel is 
equipped with ten powerful steam-winches, ten derrick- 
posts, warping-capstan aft, hand and steam steering 
gear; and oo eight hatches, six water-tight bulkheads, 
&c. She is fitted with engines by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, 
having cylinders 26 in., 42 in., and 70 in. in diameter, 
with a stroke of 48 in., supplied with steam by three large 
single-ended boilers working at 180 lb. pressure, and fitted 
with Howden’s system of forced draught. Her machi- 
nery is placed right aft. The trials passed off most suc- 
cessfully. 








On Friday, the 7th inst., there was launched by the 
Blyth Shipbuilding Company, Limited, a raised quarter- 
deck cargo-steamer, built to the order of Sir Christopher 
Furness, M.P. The dimensions are 235 ft. between per- 
pendiculars by 34 ft. 6 in. by 17 ft. 34 in. moulded. The 
machinery is by the North-Eastern Marine Engineering 
ompany, Limited, and the cylinders are 19 in., 31 in., 
and 51 in. in diameter with a 36-in. stroke. The cellular 
double-bottom, fore and aft, has a capacity for 466 tons 
of water ballast. The cargo capacity is about 93,500 cubic 
feet, exclusive of bunkers. Estimated speed, 10 knots 
laden. The vessel was named Lady Furness. 


The s.s. Boscia, built to the order of the Steam Naviga- 
ation Company ‘‘ Dan,” of Copenhagen, was launched 
on Saturday, the 8th inst., from the yard of the Elsinore 
Iron Shipbuilding and ns Company, Elsinore, 
Denmark. Thissteamer is of the following dimensions: 
—280 ft. by 42 ft. by 19 ft. 54 in. depth of hold. The 
mg are of the triple-expansion type with surface con- 

enser. 





On Saturday, the 8th inst., the screw-steamer Alex- 
andra, built by Messrs. William Gray and Co , Limited, 
for Messrs. C. Nielsen and Sons, West Hartlepool, ran 
her trial trip. Her principal dimensions are :—Length 
over all, 342 ft.; breadth, 46 ft.; and depth, 24 ft. 4 in. 
Triple expansion engines have been —— from the 
Central Marine Engine Works of the builders, having 
cylinders 24 in., 38 in., and 64 in. in diameter, with a 
stroke of 42 in., steam being supplied from two |] steel 
boilers, adapted to work at a pressure of 160 lb. per 
square inch. The construction of both the ship and 
machinery was superintended by Mr. Peter Babnsen. 


On Tuesday, the 11th inst., the screw-steamer Ethyl, 
built by Messrs. Ropner and Son, Stockton-on-Tees, to 
the order of Messrs. W. Tulley and Co., Hull, ran her 
trial 4 The vessel is fitted with triple-expansion 
engines by Messrs. Blairand Co., Limited, Stockton, and 








has been built under the superintendence of Mr. J. L. 
Richardson, of Hull. 


— | diameter, with 





On Wednesday, the 12th inst., the screw steamer 
Mathilda, built by Messrs. William Gray and Co, 
Limited, West Hartlepool, to the order of Mr. Jaco); 
Christensen, of , was taken to sea for her trix) 
> The vessel is 371 ft. 6 in. long, 50 ft. in breadth, 
and 27 ft. 6in. deep, and she has been built to Lloyd’s 
highest class. Triple-expansion engines have been 51). 
lied from the Central Marine Engine Works of tiie 
uilders, having cylinders 25 in., in., and 70in. in 
a piston stroke of 45 in., steam being 
supplied by. two large steel boilers adapted for a work: 1g 
pressure of 180 lb. per square inch. 





The ger steamer Sergy, built in the Ayr yard of 
the Ailsa Shipbuilding Company, Limited, went on her 
official trial trip on the Firth on Thursday, the 13th inst. 
The vessel is intended for service in Bahia Bay, and was 
built to the order of Mr. Japi-Assu, for the Government 
of the State of Bahia, Brazil. Compound diagonal 
engines have been supplied 7 Messrs. McKie and 
Baxter, Govan. Messrs. J. M. Campbell and Son, 
Glasgow, are the acting representatives for the owners in 
this country. Mr. D. D. Crookston, London, superin. 
tended the vessel during construction. 





On Saturday. the 15th inst., the steel-screw steamer 
Asgard built by the Northumberland Shipbuilding Com- 
pany, imited, Howdon-on-Tyne, to the order of the 
idgard Deutsche Seeverkehrs Aktiengesellschaft, of 
Bremen, left the Tyne for her trial ~~ The vessel is 
372 ft. over all by 48 ft. beam by 30 ft. 10 in. depth, 
moulded. She is desi to carry about 7300 tons dead- 
weight on a draught of 25 ft. 051m. The machinery has 
been supplied by Messrs. Richardsons, Westgarth, and 
Co., Limited, Sunderland, the engines having cylinders 
25 in.. 41 in., and 69in, in diameter, with a 48-in. stroke, 
steam being — by three large steel boilers, 14 ft. by 
10 ft. 9in., working at a pressure of 180 1b. per square 
inch. The vessel during the period of construction has 
— under the supervision of Mr. G. Bahr and Mr. H. 
eike. 





The new Donaldson liner Cassandra, built by the Scotts 
Shipbuilding and Engineering Company, Limited, Gree- 
nock, for trading between the Clyde and Canadian ports 
by Messrs. Donaldson Brothers, Limited, of Glasgow, 
has just completed her trials. Her principal dimensions 
are as follow:—Length, 455 ft.; breadth, 53 ft.; depth 
to shelter deck, 40 ft.; with a tonnage of about 8000 tons 

The vessel is of the shelter-deck type, having a 


oss. 
h — upper bridge on the shelter-deck, with a boat-deck 


over the same. Accommodation is provided for nearly 
200 second-class passengers on the shelter, bridge, and 
boat decks. The saloon is on the shelter-deck amidships, 
and extends the full width of the ship. The music-room 
is immediately above the saloon. A large smoke-room is 
fitted at the after end of the bridge-deck. The state- 
rooms are of exceptional size, and each is fitted with 
folding iron beds, sofa, fold-up lavatory of polished hard- 
wood, &c. Accommodation is also provided for about 
1000 third-class passengers. The cargo holds are five in 
number, and provide stowage for 9000 tons of deadweight 
cirgo. Ten derricks and ten steam winches are fitted. 
Part of the ’tween decks is fitted up for the carry- 
ing of cattle on the return voyage, stalls being provided 
for 800 head. A large refrigerating chamber is fitted in 
the lower ’tween decks, with one of Hall’s CO, machines, 
as it is intended that the vessel shall carry frozen meat 
and dairy produce from Canada to this country. The 
Cassandra is fitted with twin-screw triple-expansion en- 
gines The diameters of the cylinders are :—High-pres- 
sure, 26 in.; intermediate pressure, 42 in.; low-pressure, 
70in.; with a piston stroke of 4 ft. Steam is supplied by 
two single and two double-ended boilers working under 
natural draught at 180]b. working pressure. All are 
15 ft. 9 in. in diameter and 11 ft. 6in. and 20 ft. long 
respectively. There are eighteen furnaces of Morison’s 
corrugated type, and balanced doors are fitted to each. 
There is one double funnel, 14 ft. in diameter, with a 
height of 90 ft. from fire-grate to top of funnel. The 
engines, running at 88 revolutions, develop 5500 indicated 
horse-power, sufficient to give a speed of 14} knots at sea. 








Mancuester Suip Canau.—The aggregate revenue of 
the Manchester Ship Canal Company for the first eight 
months of this year was 315,693/., as compared with 
281,205/. in the corresponding period of 1905, showing 
an increase of 34,488/. To this increase August con- 
tributed 51367. 





Tue Worip’s Coat.—The production of coal through- 
out the world last year amounted to 929,622,648 tons, as 
compared with 867,020,658 tons in 1904, showing an 
increase of 62,601,990 tons, or 7} per cent. iT ara 

roducers of coal last year were the Uni States, 

2,694,110 tons ; the United Kingdom, 239,888,928 tons, 
and Germany, 173,663,774 tons. 

CANADIAN RaiLwayrs.—The Dominion Government, on 
the suggestion of the Canadian Pacific Railway Company, 
proposes to build a large union station at Quebec. A 
union dépét of the Canadian Northern and the Grand 
Trunk Railways at Winnipeg will be the largest in 
Canada ; it will have a frontage of 200 ft., will be six or 
seven stories high, and its trair-shed will accommodate 
twenty tracks. An order for 3000 cars, each of 30 tons 
capacity, has been placed by the Canadian Pacific Rail- 
way with the Angus shops, Montreal; the cars, which 
are intended to be used for handling Western grain, are 
| being turned out at the rate of twenty-five per doy. 
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SEGREGATION IN STEEL INGOTS. 


Segregation in Steel Ingots and its Effects on the Mecha- 
nical Properties of Steel.* 


By J. E. Sreap. 


_ SEGREGATION IN STEEL. 

Tae following is a general summary of the facts and 
conclusions arrived at by experimental research over a 
period of many years :— 

1. That segregation means the concentration of the 
more fusible portions of the steel into local centres, which 
are the last to freeze. 

2. In solidifying, it has long been known that the 
crystallites which first fall out of solution are much purer 
thin the residuum liquid, which is last to freeze. If such 
wera not the case, aa a a would be impossible. 

3. The researches of M. Osmond, the late Sir W. 
Roerts-Austen, and Dr. Stansfield, and others have 
given us a fair map idea as to at what temperature 
the first crystallites fall out of solution. Dr. Carpenter 
and Mr. Keeling have demonstrated by experiment in a 
comple‘e series of steels at what temperature the residual 
liquid freezes, and have shown that in proportion as the 
carbon increases up to 2 per cent. the difference between 
the first and fi freezing-points proportionately in- 
creases. Tous, approximately, the difference between the 
first and last freezing-points are as follows :— 


Difference Between 


First and Last 

Freezing Points. 
0.5 48 
1.0 96 
2.0 192 


4. According to the rule formulated by Professor 
Bakhuis Roozeboom, the carbon associated with the iron 
in the crystallites, which first fall out of solution in 
freezing steel, oye egg to about 46 per cent. of that 
in the fluid steel before it ins to solidify. The rule, 
however, was formulated on the evidence afforded by the 
freezing of salts ; and until the first crystallites of steel 
cin be separated and analysed, it cannot be regarded as 
exactly applicable to iron-carbon alloys. 

Evidence has been obtained by the writer which went 
far to show and prove that the first crystallites from 
steel with about 0 37 per cent. carbon, in an exceptional 
rail, were purer than the rule indicates. The heart of 
this rail only contained 33 per cent. of what was present 
in average steel, 

5. That the reason why the pure crystallites do not, 
under normal conditions, separate out into graduated 
layers, increasing in carbon with the increasing thickness 
of the freezing layers, is due to two main causes—viz. :— 

(4) On account of the mechanical entanglement of the 
mother liquor between the spines of the first crystallites 
and at the junctions of the complete primary crystals. 

(6) On account of the carbon diffusing out of the mother 
substance into the purer first crystallites during and after 
imprisonment. 

6. It is only the small residuum of impure mother metal, 
not mechanically entangled, which eventually escapes and 
fiads its way to the upper central axis of the ingot and 
constitutes the axial or major segregate. 

7. Although 20g ated steel 1s generally understood to 
be that in which the impurity is concentrated in the 
upper central axis, yet steel may contain minor or local 
segreg stions in the positions described, as follows :— 

(2) Near the outside envelope, where it exists in the 
blow-holes, &c. 

(5) In the layers intermediate between the exterior 
layers and the central axis, either in blow-holes or at the 
jinctions of the large primary crys 

8. The structure and the position of the major and 
nilaor segregations can be realily detected by etching the 
com plete sections of ingots, bars, rails, &c., after they are 
p ‘lished on No. 1 fine English emery paper. 

The most rapid results are obtained by immersing the 
p lished steel in a solution of 20 per cent. nitric acid and 
5) per cent. water, and kesping it under the liquid until 
the contrasts of light and am 3 reach a maximum, when 
ths steel is withdrawn, washed with hot water, and after- 
wards with alcohol and ether. 

In steels in their natural unhardened condition the 
parts highest in oars etch out very dark. 

The study of the structure of steels has led to the most 
recent knowledge regarding sezregation. 

9. The work of the most reliable authorities agrees in 

showing that, of the elements, carbon, sulphur, and phos- 
p.orus, sulphur segregates most, phosphorus follows, 
whilst the carbon segregates least. The ratio is carbon : 
phosphorus : sulphur as 1: 1.5: 2. Silicon apparently 
dogs not segregate, but silicate of manganese is sometimes 
f und in rather large quantities in the axes of steel ingots. 
Analyses by the ordinary method, of steel taken from such 
P sitions would lead to the erroneous conclusion that 
silicon was present in excess and had segregated. 
_ 10. As manganese does not segregate with the sulphur, 
1t appears probable that they are not in chemical union 
when the sulphur is in solution ; but that as the sulphur 
d ves exist as sulphide of manganese in cold segregates, it 
w ould appear to indicate that they combine at or close to 
the point at which the segregate freezes, provided the 
m\nganese present is in sufficient quantity. 

il. That a large part of the segregates in steel ingots 
— directly traceable to the formation of blow-holes in 
the steel when it isin a pasty condition. The pressure 
of the evolving gas on the mixture of pure solid and im- 
pure liquid in which it forms must squeezs out some of 


ot Yen read before the British Association, Section G, 








the impure liquid, which, passing inwards, ascends to the 
top of the ingot, or finds its way into previously-formed 
blow-holes. 

12. The gases soeuating. from the solidifying walls of 
steel, as suggested by Professor Tetmajer, assist in 
sweeping the segregate to the top of the ingot; but, 
according to Mr. Talbot’s experiment, it is shown that 
the segregated liquid is itself specifically lighter than the 
purer steel, and that it will ascend independently of the 
ascending gas. 

13. It is probable that the ascending gases induce sur- 
face vertical currents and eddies in the steel, near to the 
freezing surfaces, which sweep out the segregating liquid 
partially imprisoned between the projecting branches of 
the continually tape crystals. 

14. The researches of Talbot have proved that a minute 
quantity of aluminium aided to fluid steel greatly reduces 
the axial or major segregation. 

15. Experiments made at Eston by Mr. A. W. Richards 
have shown that silicon has a similar effect to aluminium. 

16. The macro, or i sectional structure of bars of 

soft and medium hard eteel indicates that the blow-hole 
segregations are absent in steel to which aluminium has 
been added. 
_ 17. As both aluminium and silicon make the steel quiet 
in the mould, and more or less completely je the 
evolution of gases and the formation of blow-holes in the 
steel when it is in a pasty condition, it seems certain 
thatif there are no blow-holes formed, they cannot be the 
receptacle for segregates, and that, therefore, blow-hole 
segregates become impossible. The pressure of the gas 
in making blow-holes in non-aluminous, or wild, steel 
squeezes out the mother substance; but if such pressure 
is not exerted, the mother substance will not be forced 
out. We must conclude, therefore, that the main reason 
why aluminium and silicon prevents or retards segrega- 
tion is because they reduce the evolution of gases. 

18. It has been stated that compression of fluid steel in 
the ingot prevents segregation. The writer has not had 
the opportunity of confirming this, but he considers that 
if the pressure is exerted sufficiently early soas to prevent 
the formation of blow-holes, the segregation should be 
slight. If, on the other hand, blow-holes form before 
pressure is applied, the pressure will be liable to force 
some of the mother substance into them, and, therefore, 
minor segregation will be the result. 

19. Several instances are on record where the lower 
central axes of steel ingots are much purer than the average 
of the whole ingots. One very marked case of this kind 
has been studied by the writer (previously referred to 
under paragraph 4). The rail contained practically pure 
steel in the centre with carbon 0.125 per cent., whilst the 
outer envelope contained 0.37 per cent. This peculiar 
arrangement is explained by assuming that the cool- 
ing of the ingot had been retarded, that the re- 
gate flowed up the walls of the freezing layers, that 
a descending current passed down the central axis, 
and, in passing over the base layers. deposited the 
first crystallites, the mother liquor being continually 
awept to the sides, which latter, cooling more quickly 
than the base, entangled a portion of it as it passed over 
the projecting crystallites, the balance of the segregate 
ascending to the upper central axis. In advancing this 
hypothesis, it is assumed that if a stream of steel passes 
continually over a ———- at such a rate as to admit 
of the freezing of only the crystallites which form on the 
* liquidus curve,” but not cooling so as to sensibly lower 
the temperature below their freezing point, there will 
be a continual accumulation of them, and the remainder 
of the less pure metal would bs carried away on ‘each 
side of the growing yo aon: an assumption which is quite 
consistent with the phase or equilibrium rule, as can be 
seen by studying the cooling curves of Messrs. Carpenter 
and Keeling. 

20. Experimental evidence was given by the author to 
explain how it is that a laminated structure is found in 
medium soft steels after they had been fo or rolled. It 
was shown that if the pearlite area in the original steel 
consisted of large masses relatively wide apart, and if the 
forging was conducted at a temperature under 750 deg. 
Cent., the rlite and ferrite would be obtained in dis- 
connected bands or strings, and this would occur inde- 
pendently of the quantity of phosphorus present. It is 
shown, however, that the banded structure, frequently 
observed by many investigators, is due to the irregular 
distribution of the phosphorus. When the white ferrite 
lines contain a higher percentage of phosphorus than the 
pearlite in medium soft steels, on very slow cooling, 
although the carbon may have been initially, when hot, 
equally distributed throughout the mass, it leaves or 
diffuses out of the phosphorous parts into the iron contain- 
ing a less proportion of that element. That this actually 
does take place was proved by welding together alternate 
layers of pure iron on the one hand, and carbo-phosphide 
of iron on the other. After welding and very slow cool- 
ing, carbon was found to be in the pure iron, and none in 
the phosphorised part, thus establishing the very im- 

tant law that phosphorised iron will not as readily 
old carbon in solid solution as iron without phosphorus, 
or with less phosphorus. 


Tue Errect Or SEGREGATION ON THE MECHANICAL 
Properties OF STEEL, 


Opinion is divided on the question as to whether or 
not segregation causes premature failure of steel when in 
practical use. 

The following remarks summarise the result of about 
aig Sted study :— 

1. at a steel bar or shaft with a brittle core, if sub- 
jected to sudden shock, will only bend as far as the 
internal core is capable of deflection ; and if the Lending 
is carried beyond that point, the core will break, and the 
fracture once started will travel through the steel sur- 








rounding it. The bending power of the whole is, there- 
fore, —* that of the core. 

2. That if a segregation core is capable of only limited 
elongation under static tension, in any but very eoft steels 
its extension will determine that of the whole section ; for 
when the core gives way, the fracture at once travels 
through the more extensible material surrounding it. 

3. Similarly, when segregated wire rod is uced in 
section by severe yee rough a cold steel plate, the 
core, or central axis, wi eak at intervals, and the frac- 
ture will continue and pass through the envelope, yield- 
ing the well-known cup-and-cone fracture, but the cone 
will be truncated and the cups will have irregular bases. 

When the “cones” are complete and pointed, over- 
drawing, and not segregation, is usually the cause of 
fracture. 

4. If the steel is very soft, and contains plates or 
threads in any of the section of what I have called 
“minor,” or “blowhole,” segregations, and which have 
been elongated or flattened during hot rolling or forging, 
such material, when extended, will pense | five very 
satisfactory elongations; but if the exten piece of 
steel is sectioned longitudinally, it will be found that the 
segregated parts have broken, and that there are gapa or 
spaces between, along the threads. The fractyred sur- 
faces will, in such case, show minute local cup-and-cone 
depressions and prominences, and not infrequently the 
smooth polished sides of the extended test-piece will 
have fine trains of herring-bone fractures at short dis- 
tances apart. It is by these indications one can be certain 
of the existence of minor segregations in forged steels. 

That if the steel is required for rifle barrels, a hard 
axial segregation is liable t» cause the drills to deviate 
from a straight line, and the barrels to be rejected as 


scrap. 

6. That the rails made from the top ends of ingots (as 
has been ae by M. A. Pourcel, Sir Lowthian Bell, Mr, 
Thomas Andrews, and every steel-rail maker) break more 
readily under the falling weight than the rails from the 
other parts of ingots, for reasons given in paragraph No, 1. 

7. That, as a rule, the axial segregated parts of ingots, 
when rolled into bars, have a greater tenacity, but less 
power to extend, when subjected to static tension, than 
the enveloping steel. When their tenacity is less than 
the envelope, it is almost certain that thesteel is unsound, 
or contains an excessive amount of slag inclusions, or 
sulphide and silicate of manganese. 

8.8 ated plates are more liable to split and become 
unsound by shearing than unsegregated steel, and the seg- 
regated steel at the distorted and crushed edges separates 
into lamin, and the fractures sometimes travel some dis- 
tance into the plates; and in such cases it is necessary 
to plane off a considerable quantity of this edge in order 
to arrive at a point where the material is sound. For 
this reason it is advisable not to use segregated steel 
for boiler-plates. 

9. That quite newly-made steel is not infrequently un- 
sound, owing to piping or slag inclusions at the very 
positioas where segregation is at a maximum; and if 
such material fails when in use, it would not be correct to 
say that segregation was the cause; it would be more 
correct to conclude that it was due to initial unsoundness. 

10. That if segregation, apart from unsoundness, is really 
responsible for the premature failure of rails, axlee, &c., 
one would expect to find amongst the fractured rails a 
preponderating pregertees of them segregated. 

1l. That if we take Mr. Talbot’s results as typical of 
what has constantly and regularly been obtained in steel 
ingots, when no aluminium has been used to produce dead 
melting, we must conclude that at least about one-fifth of 
the steel in the form of ehip-plates, girders, rails, &c., 
actually in use and giving perfect satisfaction is more or 
less gated. 

12. That, according to most reliable evidence, the 
number of rails which actually break when on the per- 
manent way, in English railways, averages about 1 in 
20,000 per annum. The writer has rot found, of those 
examined, that more than one-sixth of them were axially 
segregated, and in those which were thus segregated it 
was doubtful whether they were not initially unsound. 
The causes, in his experience, which were mainly respon- 
sible for failure were unsoundness, either internally or 
externally. Indeed, his conclusions coincide general] 
with those of Mr. Job, chemist to the Philadelphia Rail- 
way, U.S.A., who attributes the greater proportion of 
the failure of rails to unsoundness resulting from honey- 
combing and piping, and states that comparatively few 
failures are due to excessive segregation. et it may be 
accepted as a fact that one in five or six rails in use is 
segregated. If we accept the suggestion that there is one 
segregated rail in five on British railways, and that one 
in six broken rails is segregated, then only one segregated 
rail in 60,000 rails per annum breaks, and it apo 
certain that in this, segregation is not always responsible 
for failure. It seems, therefore, that although segrega- 
tion should be avoided, it is not nearly such an evil, in 
rails, as is maintained by some authorities, unless accom- 
panied by unsoundness. Unsoundness without segrega- 
tion will equally lead to premature failure. 

Steel-makers are fully alive to the importance of making 
sound metal, but they know that there is always the lia- 
bility of producing piped steel when taking precautions 
to produce soundness. 

In the opinion of the author, compression of the liquid 
steel in the mould is the only reliable method of produc- 
ing perfectly sound materia), but much advantage can be 
obtained by the judicious use of either aluminium or 
tilicon. 








Betctan Ratws.— The exports of steel rails from 
Belgium in the first eight months of this year amounted 
to 108,044 tons. The corresponding exports in the 
corresponding period of 1905 were 82,622 tons, 
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THE GAS-PRODUCER AS AN AUXILIARY 
IN IRON BLAST-FURNACE PRACTICE.* 


By R. H. Lez, Liberty Furnace, Virginia. 


Wirnovt doubt one of the most frequent and serious 
annoyances connected with the practical running of a 
blast-furnace, especially in single-furnace plants, is caused 
by low steam, in spite of the fact that all boilers at blast- 
furnaces have grates for burning coal, and that coal is 
a 2S less omens burned ene them, from er 
to a dozen men being ty constantly engaged aroun 
the boilers as firemen Boom and ash handlers. : 

At times, when the furnace is ‘‘tight,” all available 
men are put on to assist the regular firemen ; yet sufficient 
steam cannot be got to keep the engines up to their 
regular number of revolutions, while the stoves, deprived 
of the which has been sent to the boilers, run cold, so 
that, when the furnace loosens up and resumes the regular 
rate of driving, the blast is very considerably below normal 
temperature, and a ‘‘cold,” or at best a “‘ high-sulphur,” 
cast is the result. Again, it often happens that a furnace, 
running at its best, becomes temporarily a little too 
hot, the pressure rises, the amount of gas made is 
diminished, the steam soon commences to go down, and 
a small scaffold is likely to form before the furnace has 
been brought back to the proper rate of driving, and thus 
enabled to take its regular amount of blast. The usual 
remedy is either to ‘‘ jerk” the furnace by a sudden, brief 
intermission in blowing, or to cool the furnace by lower- 
ing the heat of the blast ; but if the lower blast tempera- 
ture be maintained too long, the hearth and descending 
stock may be cooled below the ‘‘critical temperature ” 
mentioned by Mr. Johnson,+t and the furnace may go to the 
other extreme, and become cold. This is especially the 
case when coal or coke, high in sulphur, is used. Pos- 
sibly a day or more may be consumed in getting the 
furnace back to normal conditions. abece: 

The great value of an abundant blast capacity in the 
handling of a furnace was once brought home to me in a 
striking manner, in the management of a furnace of 
250 tons capacity, working on soft coke and a very fine 
brown hematite, similar in structure and fineness to the 
Lake Superior Mesabi ores. It was one of a three-fur- 
nace plant; but the gas-mains of the furnaces were not 
connected. Consequently, when steam was low on one 
furnace, no help could be obtained from its neighbours, 
and the engines of this particular furnace were always 
run at their full capacity. The soft coke and fine ore 
gave rise to more or less sticking, which was handled in 
the usual way. During the campaign the blast-main 
from the spare engine of one of the other furnaces (95 ft. 
by 21 ft. in size) was connected with this furnace, so that, 
while the latter depended paeage ge u its own boilers 
and engines, the spare engine of the large furnace could 
be at once put on, if the pressure of blast began to rise. 
Since, however, the loss of blast from unavoidable leakage 
around a furnace increases rapidly with the pressure, it 
was not sufficient to add merely enough blast from 
the spare engine to make up for the loss measu 
by the revolutions of the regular engines; much 
more than this theoretically necessary amount was 
always needed. The normal amount of blast used was 
about 28,000 cubic feet per minute of from 11 lb. to 
12 lb. pressure. The spare engine, a double compound 
Todd of 30,000 cubic feet capacity, was generally run at 
about twenty revolutions per minute, thus giving about 
15,000 cubic feet extra. As arule, ifthe foreman put on 
the extra engine, as soon as the gauge showed the pressure 
of the blast to be increasing, 20 minutes sufficed to loosen 
the stock and get the furnace back to its normal “‘ gait ;” 
but if, as was sometimes the case, the pressure was allowed 
to go up 3 Ib. or 41b. before it was possible to furnish this 
relief (the spare engine being at work on its own furnace), 
then one and sometimes two hours of hard blowing were 
required. The usual remedies of ‘‘ jerking” and cutting- 
down the heat of the blast were discontinued ; and the 
only one used afterwards was the very simple procedure 
of turning on the spare engine for a short time, upon 
which the pressure gradually fell to the normal, when the 
extra engine was taken off. Under this treatment the 
furnace was not only more quickly loosened up, but, since 
the rate of driving had not been much reduced, the ton- 
nage suffered but little. 

It is true that, under the various conditions of practice, 
all furnaces do not bebave in the same manner, so 
that adding more blast for a short time may not prove 
successful in all cases; but situations in which an abun- 
dant reserve of blast would be of advantage occur very 
often, as every furnaceman knows. 

A large number of boilers of the best modern water- 
tube types will not effect this result, because, as soon as 
the gas-supply to a boiler is reduced, the steam must fall 
from lack of fuel. Firing with coal, of course, helps to a 
certain extent ; but it does not take the place of abundant 

Forced draught, with hand.firing, although better 
than hand-firing with natural dranght, is not as efficient 
as plenty of gas. The automati stoker avoids the cooling 
due to frequent opening of charging-doors involved in 
feeding by hand ; but it is impossible to push the 
stokers beyond a certain speed, so that, except in the 
amount of labour required, the machine has no particular 
advantage over hand-firing with forced draught, for the 
rapid raising of steam in an emergency. Moreover, it is 
useless to add boilers to a furnace plant beyond a certain 
limit, because, unless there is sufficient gas to fill the 
combustion-chambers properly, no advantage is gained. 





* Paper read before the American Institute of Mining 
Engineers in on. 
._ + Notes on the Physical Action of the Blast-Furnace, 
Trans., xxxvi., 454 








On the contrary, the results are not as good as those attain- 
able with fewer boilers and more gas to each one. 

It seems necessary, therefore, to adopt some other means 
for supplying additional blast at need ; and I can see no 
cheaper or more feasible means than the use of a gas- 
producer driven by forced draught. 

With producers the amount of coal burned in good 
pntee would not vary much from what is now used. 

ven the light fires kept on the boiler-grates to keep the 
gas lit might be dispensed with, since the flow of gas to 
the boilers would not be checked, and there would be no 
danger of the flames going out. The net salorific effect 
of coal burnt under the boilers and in the genes 
respectively is, if not the same, rather in favour of the 

ucer ; indeed, the efficiency of carbon burnt in the 
‘orm of producer-gas is claimed to be from 5 to 25 per 
cent. greater than that of direct combustion of solid fuel. 
It is certain, therefore, that no more coal would be used 
than in ain poomann way, while the producer would give 
the added advantage of preniies at all times a perfect 
control of the amount of gas under the boilers. More- 
over, a glance at the following av analyses of pro- 
ducer and blast-furnace gases shows the greater richness 
of the former, and the great advantage of having them 
available, as a portion of the gaseous mixture burned 
under the boilers. 


Average Analysis of Producer and Furnace Gases. 


A. B. 
Producer- Furnace- 
as. as. 
- Volume - Volume 
ercentage. Percentage. 
Carbon monoxide (CO) 22.0 to 30.0 0° 
Carbon dioxide (CO,)... 6.0 ,, 1.5 13.5 
der 5 a 15.0 ,, 7.0 1.3 
ethane (CH,)... ie | ee 0.0 
Nitrogen (N) ... sr 54.0 ,, 60.0 60.0 
100.0 100.0 100.0 


** A,” from R. D. Wood and Co.’s pamphlet on ‘“‘ Pro- 
ducer-Gases ;” ‘‘ B,” from fifty analyses made under the 
writer’s direction. 


The arrangements for delivering the producer-gas to 
the boilers, and the size and form of burners used, would 
naturally vary according as local conditions demand. 
Either overhead or underground mains could be used, 
provided there were proper cleaning facilities. Separate 
mains for the blast-furnace gas and the producer-gas 
should be employed :—(1) In order that the producer-gas 
main could be cleaned without shutting down the furnace ; 
(2) to prevent the producer-gas from flowing up the down- 
comer to the top of the furnace, instead of being drawn 
under the boilers. This would occur only when shutting 
off the blast, and would be due to insufficient height of 
the boiler chimney, though this might be otherwise as 
high as present practice demands. 
be obviated by means of suitable valves placed between 
the boilers and the furnace ; but such valves would have 
to be closed at every step, which would be troublesome, 
and therefore might be sometimes forgotten. 

The greater cost of separate mains and separate burners 
at the boilers might b2 advanced as an argument for turn- 
ing the producer-gas into the blast-main from the furnace 
to the boiler plant ; but I believe the two cbjections above 
noted would, in the long run, more than counterbalance 
the saving in first cost resulting from using a single 
system of mains for both gases. 

The use of producer-gas in the stoves, as well as under 
the boilers, is not suggested as one of the advantages to 
be secured by having a few producers connected with a 
blast-furnace. If desired, the producer-gas could as easily 
be introduced into the stoves as under the boilers; but 
its use there would be so infrequent as hardly to warrant 
the expense of installation. The real advantage of adding 
producers to a blast-furnace plant would be confined to 
the boilers, where the gain from having an abundant 
supply of rich gas, under perfect control, would very soon 
repay the cost of installation by increased output and 
greater regularity of product. 

Toa plantof three or more blast-furnaces, gas-producers 
would not be of as - value as to a single furnace; yet 
even with three or four connected furnaces, coal must be 
burned under the boilers; and in this case also the gas- 
producers would have the advantage over the present 
mode of coal-firing, that a greater calorific effect is ob- 
tained from the fuel. In either case, the labour would be 
a trifle less, and the firing would be under better control, 
which would mean less variation in the amount of air 
blown through the furnace, with all the well-known 
attendant advantages of such regularity. 





a! MEXICAN hoe ag a between Tampico and 
uxpan is stated to making good progress, and is 
expected to be completed in the spring by 1907. 





Non-Sxip Device ror Moror-Busrs.—The Grande 
Maison d@’ Automobiles, Limited, of the Motor-House, 314 
to 316, Euston-road, N.W., have directed our attention to 
a device in which they are interested, the object of which 
is to prevent the skidding of motor-omnibuses on greasy 
roads. The ends of two arms hanging downwards from 
the framing in front of and behind each driving-wheel 
are connected by a loose length of heavy twisted link 
chain, which trails oleng the ground. Apparently the 
idea is that the chain s be drawn in under the tyres as 
they skid and arrest further progress, but how the chain 
is got out again is not apparent. By means of a lever the 
driver may put the chain out of action. The device is 
illust by a picture post-card of a toy omnibus carry- 
ing the equipment, sent out by the above-mentioned firm. 


The latter risk could | p 








. CATALOGUES. 


Tue Yorkshire Hennebique Contracting Company, 
Limited, have published in pomghiet form some forty 
photographs of works in reinforced concrete, constructed 
on the principle for which they are licensees in thi: 
country. The undertakings successfully carried out by 
this firm include the construction of warehouses, mills, 
bridges and viaducts, quays and jetties, reservoirs, &. 
Perhaps some of the most interesting views given are 
those showing, in one instance, a concrete pile 65 ft. long, 
weighing 8 tons, used in work at Waterford, Ireland : 
and in another a series of concrete cantilevers jutting out 
of a factory building, and carrying masonry work. 

Mr. Chas. W. Cook, 18, Coupland-street, Manchester, 
has published a sheet descriptive of the hydraulic pump. 
for scientific purposes of which he makes a speciality. 
These pumps are made of different patterns, giving pres- 
sures up to 300 atmospheres with some types, and up to 
2500 atmosperes in others. 

Messrs. C. and A. Musker have sent us a catalogus 
covering all types of machinery made by them. Thi 
firm are makers of steam-boilers, engines, mining machi- 
nery, &c., and make a speciality of hydraulic and electric 
cranes and all t; of hydraulic machinery. The cata- 
logue is excellently illustrated, and in most cases prices 
are given. 

Messrs. Johnson and Phillips, Limited, have recently 
issued a catalogue and price-list of feeder-pillars and 
junction-boxes, telephone-pillars, and town service-boxes, 
&c. The catalogue is got up in this firm’s usual style, 
and well illustrated. 

We have received several catalogues and lists from 
Messrs. Siemens Brothers, Limited, Stafford and London. 
These include a pamphlet descriptive of the types of 
electricity meters made by this firm; a pamphlet 
describing the Siemens electric rock-drills, for use in 
mines, or tunnelling, &c. This pamphlet gives the 
statistical results obtained in one year’s work of two drllls 
of this kind at the Bleibuger Mines. The drills are 
mounted on pillars or carriage frames, and, working at a 
voltage not exceeding 300, deliver from 400 to 500 ~e 

r minute. Electric winding-engines on the Siemens- 

Igner system form the subject of a further pamphlet, and 
in this is fully described and well illustrated the plant in 
use at several well-known collieries. A large amount of 
interesting information is given in this pamphlet. A 
fourth pamphlet deals with the electrical driving of 
machinery, and while but few facts are cited, the many 
excellent illustrations serve the purpose of drawing 
attention to the variety of uses to which this form of 
driving can be put advantageously. 

Messrs. Bruce Peebles and Co., Limited, have issued a 
catalogue of their forms of alternators, of which their 
standard designs are for 500-1000 voltage and 25 or 50- 
cycle frequency. Good illustrations are given, with de- 
scriptions of the various parts of the machines, Xc. 
hotographs of complete sets are also given. Prices and 
particulars of their standard makes are included in the 
subject-matter. 

wo sheets dealing with motor-starters and s -regu- 
lators and lift-controllers are issued by Messrs. E. P, Allam 
and Co., 11, Red Lion-street, Clerkenwell-road, E.C. 
These ‘‘ Premier” motor-starting switches are so designed 
that the motor cannot be reversed without first reinsert- 
ing the whole of the resistance in the armature circuit. 
The list is priced. The ‘‘ Premier” lift-controllers are de- 
ca to be operated either by hand-rope control or by 
switch. 

Messrs. Johnson and Phillips, Charlton, Kent, have 
sent us their most recent list of electric cables. The list 
— throughout and thumb-indexed for quick re- 
erence. 








A Dry Dock at Matmié.—The Corporation of Malmé 
have now taken the matter of the contemplated dry dock 
in hand, and have applied to the Government for finan- 
cial assistance. They urge that the town is badly in need 
of such a dock, and propose that the Government shall 
give the town a subvention of 1,031,500 kr., which amount 
represents half the calculated cost. The new dock would 
be able to receive warships, and it is proposed to place 
it on the western side of the harbour, and to give it the 
following dimensions :—Length at top, 527 ft.; at bottom, 
517 ft.; breadth, respectively, 91 ft. and 57 ft.; and depth, 
about 24 ft. 

Tue Active Service German Fixer ror 1907.—The 
German Navy will next year comprise the following ships, 
divided as under :—The first squadron comprises eight bat- 
tleships, the second six, which number will subsequently 
be increased by four additional ships ; the reserve battle 
squadron numbers four armou ships, coupled with 
three large and nine smaller cruisers. The torpedo-boats 
comprise two training flotillas, two manceuvre fiotillas, 
and a reserve flotilla. The East Asiatic squadron consists 
of one large and three smaller cruisers and four gunboats, 
four river gunboats, and two torpedo-boats. The Aus- 
tralian statiun is looked after by two small cruisers ; 
off the coast of Africa are stationed two small cruisers, 
and off the American coasts two small cruisers and one 
gunboat. A small station ship is located at Constanti- 
nople, and a new specially-constructed ship will be used 
for hydrographic operations in distant seas. Five vessels 
will be used for the training of a ; five —_ of 
different dimensions will be used as artillery training-ships, 
and for to 0 practice the two torpedo-boat flotillas 
mentioned above, and two larger vessels ; for mining prac- 
tice a special mining steamer and twenty torpedo-boats 
will be used. In addition to the vessels enumerated 
above, the Hohenzollern will be equipped, as will some 
further vessels, and some fishing-inspection steamers, for 
artillery, torpedo, and mining experiments. 
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Ree eee PATENT 
ComPILED By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 


The number of views given in the Specification Drawings is stated | wi 
in ; none 


i cot Sas COP are mentioned, the Specification is not 
Where inventions are communicated from abroad, the Names, 
bs, Ce nan ae italics. 
Copies of Specifications may be at the Patent 0; Sale 


ranch, 25, So lings, Chancery-lane, W.C., at 
Peer opt 
The date of advertisement of the nce of a Complete 
ipecification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of i is given. 
Any Se OE aromatic eae 
t isement of a Complete Specification, 
give notice at the Patent O, of opposition to the grant ofa 


Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 
19,967. L. C. H. Mensing and Bruce Peebles and 
Ins: Devi 


0. ces. 
(4 Figs ] October 3, 1905.—The object of this invention is to con- 
struct an insulator device for connecting electric lamps to their 
supports, so that the connection shall be positively of an insulat- 
ing character, whereby current cannot be conveyed to the lamp- 
post or other support or connection. The insulator device com- 
prises a block 1 of insulating material formed at each end with a 
screw-thread 4 or roughening, on to each of which is screwed a 
ring 5, having also an outside screw-thread 6, the upper one to 
screw to the plug carrying the hook by which the lamp is to be 





suspended, the lower one carrying the lamp-casing. In the insu- 
lating block 1 are two holes 7, 8, for receiving the wires, which 
pass out through the plug to the source of supply, the other ends 
of the wires bps connected to the lamp. In the body of the 
insulating block 1 is embedded a double hook 9 or loop-like device, 
and across the hook or loop at each end is also embedded a wire 
12, but not in connection with the hook or loop 9, the insulating 
medium being moulded between, the object being to prevent 
parting of the insulating block should it become broken by any 
means ; or instead of a looped device 9 and cross-pins 12, the same 
object may be effected by employing dumb-bell-like devices 13 
(Accepted July 25, 1906.) 


4657. Ganz and Co, esserei und Maschinen 
Fabrik Actieng Ratibor, manenty. 
Alternating-Current Generators. [1 Fig.) February 


1906.—This invention relates to devices for me J the pres- 
sure of alternating-current generators. The chief feature of this 
invention consists in the fact that for regulating the excitations 
of the generator a resistance is used, the conductivity of which 
changes with the temperature, and through which is sent an 
alternating current, rendered dependent on the pressure of, and 
on the load on, the generator. This current modifies the con- 
ductivity of the resistance switched in in proportion to the 
pressure of, and load on, the machine, in such a manner that the 
excitation of the machine is regulated in the manner required 
for maintaining the desired pressure. The excitation can be 
regulated either directly by influencing the exciting current of 
the alternating-current machine, or, preferably, by influencing 
the excitation of the exciting machine. G is the alternating- 
current generator to be regulated, and L, L, L are the main con- 
ductors. F is the field-magnet winding of the alternating-current 
generator. gis the armature of the exciting machine, and / its 
field-magnet winding. As at present resistances sensitive to the 
fluctuations of temperature are made of iron wire, the conduc- 
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tivity of which decreases with the increase of temperature, this 
regulating resistance cannot be arran directly in the exciting 
circuit, but is switched into a shunt circuit. This is preferably 
done in the manner shown in the . so that the fie! 
of the exciter is provided with a counter- J}, with which 
the said resistance w is switched in series ; is to , 
together with the counter - winding it is switched.in shunt ts 
the field-winding f. The alternating current used for heating 
the repeating resistance w, and made dependent on the pressure 
of, and the load on, the alternating-current generator, is produced 
in any desired well-known manner; for instance, by means of two 
transformers v, v! and i, il, the windings v! and i! of 
which are connected in series and supply the current required 
pd heating the resistance w, the said current being rendered 
of, and the load on, the alternating. 





ep ton the p 
current generator by connecting th mary 
transformer in series with the ‘sheer +. ay co hi “ po 
the primary winding i of the other transformer in shunt across 
the terminals of the machine. The connection of the two coils v 
and i is effected in such a manner that the vectors of the currents 
passing through them are normal to each other. If the pressure 
of, or the load on, the generator G increase, the alternating 





sponding extent, and, owing to heating taking place, the resist- 
ance of the shunt-circuit containing the counter-winding /! also 
increases, so the current flowing h the counter- 
winding is weakened, and the excitation of the exciter g corre- 
spondingly strengthened. (Accepted July 25, 1906.) 
7255. Siemens Brothers and 
Li , and C, M. Toplis, Stafford. 
(3 Figs.}—By the present invention commutator bars are formed 
th one or more longitudinal passages through them, and 
through these air is drawn or forced by any suitable 
arrangement, such as by a fan driven together with the commu- 
tator, or by blades attached to some part of the commutator in 
such a manner that they act as the blades of afan. Each com- 
mutator bar a has a longitudinal passage m through it, whose 
cross-section is preferably of such shape that the largest area of 
metal is ex: to the air compatible with the preservation of 
suitable electrical resistance and mechanical strength of the bar, 
and suitable low resistance to the of the air. For con- 
venience of manufacture the bars are preferably made up of two 
sections put together, so that a groove in one registers with a 





like groove in the other, to make up the passage. The construc- 
tion of the commutator shown is one usual for h-speed com- 
mutators. The bars are mounted on the sleeves 0 keyed to the 
shaft c, and are insulated from the sleeves by mica rings. Steel 
rings e hold the bars in place on the sleeves, being insulated 
from the bars by mica rings. Nuts g screwing on the shaft c 
hold the sleeves in tion. The two parte of the commutator 
have an air gap n between them, and at this the end of 
each bar a has sweated to ita r vane A; theee two sets of 
vanes are united to each other by flexible <r strips. Sur- 
rounding the vanes is a casing k having an opening or openings / 
in its periphery. When the commntator rotates, the vanes A act 
as a centrifugal fan, which draws air through the passages m in 
the bars a, as indicated by the arrows, thus cooling the commu- 
tator. (Accepted July 25, 1906.) 


GUNS AND EXPLOSIVES. 


10,477. Fried. 
Germany. rete Fenen. (2 Figs.) 4, 1000 the 
object of the present invention is a device for time-fuses, 


which enables corrections to be made in amg = | time just 
like the well-known automatic fuse-setting ~~ but is cheaper 
to construct, simpler, and less sensitive. The device comprises, 
firstly, a burning-scale arranged = the fixed portion of the 
time-fuse, and a hole ¢! made in revolving portion E ; and, 
secondly, a peculiar eee The se -key consists of a 
flat annular piece A provided with a pin a! a handle a®. The 
pin a! fits the hole e!, and the face a? of the annular piece the 
=a of the revolving portion E. In the segment A is 
lormed a curved slot a‘ concentric with the face a*, This slot 
acts as a guide for a sliding piece, having at one end a pointer B, 
formed with two points and lying upon the segment A, and at 
the other end has a bolt J2. A disc which is pushed on to the 
bolt b2, and bears against a knob C fixed to the bolt, presses the 
pointer B against the segment A, and holds it a in 
whatever position it occupies for the time being. ngside the 
slot a4, and in the path of one of the points of the pointer, is pro- 








vided a scale F for the correction of the length of the combus- 
tion. Normally the iter B assumes t 

respect to the scale F. To time the fuse th 
in the hole e! in the revolving priming circle the 

and the latter rotated by means of the key till the pointer B 


points to the division mark on the scale F 


to make. If, now, 
the key into the 
that division mark of the scale which 

of the object aimed at, then the fuse has a combustion length 
which, compared with that for which it was origi set, is 
greater or less by the amount by which the pointer B been 
shifted from its zero position relatively to the scale F. (Accepted 


ht by means of 


LIFTING AND HAULING APPLIANCES. 





current passing through the resistance w increases to a corre- 





ter | with the wheel Al, thereby im 
and 


ig to the 
correction of the — x... =e which it is necessary the d ration of a back ds ren gh ra 1 travel of the 
tion poin opposi holder regulated moe rotation cam- 
aot which colveupende to the aietemne shaft ¢,'which may be readily’ ied by meams of differential 
band wheels z, z. (Accepted July 25, 1906.) 


July 25, 1906.) eas’ 


densing fluids, and has for ite 
— rmetica! 


de of the he 
4318. Clase, Gromen. n Gateahiead -on- Tyne, pany ne abby haga 


‘ controlling electrically-operated hoists and like hauling and 

winding apparatus. For driving and controlling hoists and like 
hauling and winding apparatus there are employed a shunt- 
wound electric motor a, b, having separate field resistance coils /, 
and armature starting ce coils ¢, e means 
adapted to cut out or short-circuit the armature resistance coils 
in succession, and a controller ; the arrangement of these parte is 
such that upon moving the controller to start the motor from 
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+ o 
rest, the field resistance coils f will be short-circuited, the arma- 
ture circuit will be closed through the starting resistance ¢, and 
the electromagnetic means afterwards brought into action to cut- 
out or short-circuit the armature resistance coils in succession 
until the motor has attained about one-quarter or one-third full 
speed, after which the field resistance coils will be placed in 
succession in the field circuit to reduce the motor field and further 
increase the speed of the motor. (Accepted July 25, 1906.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
5536. General Contracts Company, Limi and 
ted, 


J. W. 

[8 Figs.] March 7, 1906.—This invention has reference to the 
reversing mechanism of screw-cutting, tapping, and drilling- 
machines. The object is to provide mechanism which will be 
continuously automatic in its reversing action, not only to with- 
draw the from the hole when the required has been 
reached, but to restart the tap in its forward movement, imme- 
diately it has arrived at the end of the backward travel. a is the 
tool-holder, d is a clutch which is capable of movement length- 
wise of the tool-holder by means of a lever ¢ ; A, A}, h? are fs 
wheels, to which motion is imparted from a pulley i; &, & are 
teeth on the -wheels A, h!, which take into ing 
teeth on the clutch d. The lever ¢ is connected to a sliding-piece 
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tool-holder, the backward movement repeated 
at each revolution of the cam-piece t. It will be evident bam 


MOTOR ROAD VEHICLES. 
L. P. Perkins and J. G. A. Kitchen, Lan- 
Condensers. 


* or 
1905.—This invention relates to apparatus for cooling and con- 
object to provide an efficient cooler or 
lly-sealed-tube type. In these coolers 
of a sealed tube, containing a certain pro- 
ion of a liquid which can be e at a suitable tem; 





Ww , and w. ey -on 
Hoists. [1 Fiz.) Feb 21, 1906.—This invention has - 
ence to improvements in means or apparatus for driving and 
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re, is immersed in the fluid to be cooled or condensed, 
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larger of such tube is He wena to the cooling effect of the 
pr woe or of an artificial draught, whereby the evaporated | bo: 


Hitherto coolers and condensers 
constructed on this principle have been made with plain 
tubes, of the same diameter th hout, which necessita‘' the 
external ex! of said tu being made very long in 
order quickly to cool and recondense the evaporated liquid con- 
tained therein. The improvements consist in forming said tubes 
with a larger heat-conducting surface for each unit of length on 
the external exposed parts of said tubes than on the immersed 
parte, so that the external len of the tubes is comparatively 
short, whereby as efficient and convenient an apparatus can be 
produced as any other known kind. The apparatus consists of a 
closed vessel 1, which is provided with an inlet orifice 2, and with 


liquid’ is condensed again, 


municating with a longitudinal delivery-box H above the valve- 
x B. Each valve-chamber C communicates by a lateral aper- 
ture J with the corresponding pump-cylinder D. Clack valves K 
of the ordinary type are arranged in each chamber C con’ 4 
the suction inlet E ; these valves are a at the side remote 
from the apertures J communicating with the pump-cylinders 
D, so that the liquid has free and direct access through the suc- 





an outlet orifice 3 for the fluid to be cooled or condensed. The 
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upper surface of the is pi ha ber of ta 


d wit! 
holes, arranged in rows, into which tubes 4, 


bottom of the chamber 1, 


which evaporates at or below the temperature to which the fluid 
passing through the apparatus is to be reduced has been placed 
by ane The part of the tube outside the chamber 1 is made with 
a 

length than the part inside the chamber. 
simply enlarging the diameter of the outer part of the tube, but 
is more efficiently done by fitting the part of the tube 4 protrud- 
ing from the chamber 1 with heat-conveying or radiating gills. 


This may be done by 


Preferably polygonal wire coils are used. (Accepted July 18, 1906.) 


18,448. The British Thomson-Houston Company, 
Limited, London. (The General Eleetric Company, Schenec- 
tady, U.S.A.) Contro! Au obiles. (3 Figs.) Sept- 
ember 12, 1905.—This invention relates to the control of an auto- 
mobile of the ype which derives its motive power from electric 
motors supplied with current from a generator driven by a pom 
mover carried by the vehicle. The invention consists in so 
arranging the controlling lever for the engine that while in 
normal operation it will remain in the ition in which it is 
placed ; if the electric circuit is broken, it will return automati- 
cally to ite lowest speed tion. A represents the frame of the 
vehicle, on which is supported the prime mover B. G represents 
ah electric generator driven by the prime mover B, and supplying 
current to the motors M, geared to the driving-wheels of the 
vehicle. © represents a controller in the electric circuit. D repre 
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sents the ‘engine-controlling lever mounted on the shaft d and 
connected by means of any suitable mechanism to the engine- 
controlling devices. The generator G is connected to the motors 
M through the controlling switch C, which is arranged to connect 
the motors in series and in parallel for either direction of rota- 
tion. The engine-controlling lever D carries a plate d!, which 
serves asthe armature of a stationary magnetic clutch I, the 
energising coil of which J is ted in the g tor circuit. 
When the lever D is moved to any tion, it will be maintained 
there against the tension of a spring—by the magnetic friction- 
clutch I, provided the generator circuit is closed, so that the coil 
J is energised. If the generator circuit at any time is broken, 
through accident or design, the coil J is de-energised and the 
lever D is returned to the lowest sp2ed position by the spring H, so 
that racing of the engine is prevented. (Accepted July 25, 1906.) 


PUMPS. 

t and Sons, Limited. White- 

App , Partick. Suction and De- 

{3 #igs.] September 23, 1905.—This inven- 

particu- 
t 





19,224, John 
inch, and J. R. 
alas Valves. 
tion relates to seeps oe pumps having clack-valves, and 
larly to soil pumps of this type and of comparatively large ity. 
This invention has for its object so to arrange the valves the 
flow of the liquid after it has the apertures which 
they control is not diverted by them. To this end the valves, both 
suction and delivery, are hinged on the side remote from the direc- 
tion of the stream of liq ng from the w 
they control. Above a longitudinal suction-box A serving three 
plungers there is arranged a valve-box B, partitioned into three 
valve-chambers ©, one for each ne D of the pump. In the 
floors of these chambers are valve apertures E communicating 


with the suction-box A, and inthe roofs are the apertures G com- 


pped 
provided with screw- 
threaded and flanged collars, are screwed, the collars being in such 
a position that the lower ends of the tubes reach nearly to the 
Each of these tubes is hermetically 
sealed at both ends by means of plugs after a quantity of a liquid 


er heat-conducting or radiating surface for each unit of 








tion aperture E under the uplifted face of the valve K to the 
cylinder aperture J. Similar valves L control the delivery aper- 
tures G, and the delivery connection M from the pump is arran 

at one end of the delivery-box H. These valves L are therefore 
hin at the side remote from the delivery connection, so that 
liquid rising through the delivery apertures G has free poomes 
from the under faces of the uplifted valves L. (Accepted July 
25, 1906.) 

SHIPS AND NAUTICAL APPLIANCES. 


3085. C.D. Doxford,Sunderland. Turret Vessels. 
{1 Fig.] February 8, 1906.—This invention relates to improve- 
ments in vessels of the well known turret type in which the 
upper portion of the vessel is in the form of a continuous girder, 
sonatas narrower than the breadth of the vessel, and extend- 
ing over the whole or greater portion of the length of the 
vessel, and providing a longitudinal strengthening frame or 

rder. This invention consists in a particular form of vessel 

lescribed in the applicant's application No. 6147, 1905, constructed, 
without the special webs and lower gusset-plates, in such a way 
that from transverse bulkhead to bulkhead between the internal 
frames of the opposite side walls there is a clear unobstructed 
space. The drawing isa transverse section and perspective view 









— 
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of a turret vessel embodying this invention. The turret A is in 
the form of a continuous girder somewhat narrower than the 
vessel, and extending over the whole or the greater part of the 
length of the vessel. This provides a longitudinal strengthening 
frame or girder at the upper of the vessel. The side walls 
B are provided with frames O. guaset-plates D extend 
from the frames C to the deck beams E at intervals in those 
portions of the vessel where the turret A merges into the side 
walls B, and these guaset-plates are supported by brackets D!. 
Between the frames © of the opposite side walls the hold is 
unobstructed ; no stanchions, webs, or gusset-plates being 
— The frames C are connected to the double bottom 
y knee-plates G. (Accepted July 18, 1906.) 


TEXTILE MACHINERY. 


_and R. Taylor, 
8.) April 26, 1906. 
—This invention relates to means for connecting the sheet-metal 
sections of which the mule carriage is constructed. In carryin 
the invention into effect, a piece of sheet iron or steel is form 
into a shape corresponding to that of the sections of the carriage, 
but just as much smaller or larger as the thickness of the metal 
in making the said sections, and so that it will fit snugly 





ge 








es 
either inside or the , and extend for some dis- 
tance beyond the contiguous edges of two sections, the joint 
or coupling being completed by bolting or riveting the parts 
together. a designates two of the sheet-metal sections of which 
comincareione tena “the subject 4 Scpceeuns teens — 
cou; ¥ e subject of the nt invention, 
which in the example illustrated is shown adapted to fit inside 
and over and beyond the contiguous of two of the sheet- 
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(9747) 
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ed 
metal sections, the joint being completed 8 and made good in this 





case by bolts ¢ passing through the coupling-piece and ) + 
sheet-metal sections a, and so securing the three th: “4 
The — b is shown with flanges b! at the front ani 
back, below the flanges at a! of the sections, but the flanges J) ¢a;, 
be dispensed with if desired. It will be readily understood tha 
the comeng piece b might be applied to the outside of the sections 
a, and t in this case it would be made slightly larger, and 
pad the flange 6! would be dispensed with. (Accepted July {| 
) y il, 


STEAM ENGINES, BOILERS, EVAPORATORS, &:. 


23,072. G.Sinclair, Leith. Boilers. (3 Figs.) November 
10, 1905,—This invention has for its object to improve the con- 
struction of water-tube boilers of the type having upper and 
lower cylindrical drums connected together by rows of straigh( 
water-tubes, so that whilst the tubes can be readily assembled, or 
removed, without oy ona head room in the boiler-house above 
or beyond the upper drums, the known advantages of cylindrica! 
water-drums are obtained, such as that there being no portion of 
the drum in the form of a flat tube-plate, there is less liability to 
buckling and consequent damage to the tube fixings. As shown, 
upper and lower drums A, B, are used, the furnace C being 
arranged at one side of the lower drums B. Baffle-plates D are em- 
ployed, as usual, to cause the products of combustion leaving the 
urnace C to take any desired course in their passage to an exit 
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flue E. The opposing surfaces of the upper and lower drums A, 
B have formed in them rows of separate circular landings G. 
Openings are formed in each of these landings to receive the end 
of one connecting water-tube H, these landings being at right 
angles to the axis of the tubes, and being formed by pressing 
outwards or inwards the surface of the drum, or by pressing it 
partly inwards and partly outwards. The depth of the landings 
G is greater forthe outer tubes of each row, decreasing as the 
landings approach the centre, the two central tubes in each row 
practically not requiring any landing. A space at least equal to 
the diameter of the tubes H is left between each transverse row 
so as to permit of the easy insertion or withdrawal of a tube in 
any row when necessary, without disturbing the other tubes. 
(Accepted July 18, 1906.) 
150. H. C. Vogt and H. G. Dorph, Copenhagen. 
Bo’ {2 Figs.) December 4, 1905.—The top of the fire- 
box is formed by a box B fastened to the tube-plate P, the 
cylindrical barrel of the boiler extending from b to the other 
ide of the tube-plate P. A box b extending down from 
the box B forms the front of the fire-box, and the sides of the 
same are formed by means of water-tubes ¢, ¢!, ¢? issuing 
from and returning to the box b. These tubes are of ] or > 
, and the ends of their lower and upper nearly horizontal 
branches ¢ and ¢? are expanded into the box b, and the more or 
less vertical parts ¢1 of the tubes join the branches ¢ and ¢?. In 





order to provide sufficient depth of water above the fire-box, and 
at the same time obviate excessive depth of water above the fire- 
tubes in the barrel, water-tubes T are introduced between the 
lower part of the water space of the barrel of the boiler and the 
box b, the water-lifting power of the tubes T being sufficient to 
lift the water, say, 2 ft. These tubes T may be given a sufficient 
curvature to provide elasticity for taking up the strains caused 
by the heat. A flange E prevents the water from retaraing (0 
the cylindrical boiler until the water over the bottom of the box 
B reaches the height of this flange E, which is formed by bending 





up the bottom of the box B, and rivetting to the tube-plate P- 
(Accepted July 18, 1906.) 
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THE ENGINEERING AND MACHINERY 
EXHIBITION, OLYMPIA. 
By JoserH Horner. 
THe Macuine - Toots. 

In our report of this Exhibition last week, we 
briefly described the Lodge and Shipley lathe, of 
which we now give an engraving in Fig. 1 on the 
next page. The arrangement of gears and the 
single-driving ee | may now be noticed. The 
feature of single-belt driving enables a heavy cut- 
ting to be removed at a high speed, without 
increasing the speed of the cone pulley to an enor- 
mous rate. This is a feature in favour of the all- 
geared head type of high-speed lathe. A curious 
feature to the lathe man is the fitting of gauge- 
glasses at the front of the headstock, to indicate 
the level of oil in the reservoir for the bearings, 
which are of the ring-oiling type; the rings are 
provided with little buckets. 

Tools of high-speed steel are much in evidence. 
Messrs. Whitworth show a fine display of drills, 
lathe tools, and inserted-tooth saws, which, with 
their massive lathe, form one of the attractions of 
the Exhibition. Messrs. Jonas and Colver, Limited, 
have a good display of ‘‘ Novo” steel, of which they 
sell 1000 tons a year, large quantities of it going to 
the United States. Its capabilities are being illus- 
trated in a drilling-machine. An interesting example 
of high-s work is shown in connection with the 
exhibit of Messrs. Cammell, Laird, and Co.’s ‘*0172” 
steel at the stand of Messrs. Buck and Hickman, 
Limited. They show some hubs for motor-car- 
riages, which, instead of being shaped with forming 
tools—which has been the practice for ten years past 
—are tooled with circular relieved milling cutters. 
The hubs are stamped, or cast, and milled at once 
in a horizontal milling-machine of Lincoln or other 
type. The hub is rotated at a speed of about 3 in. 
per minute, and the speed of the cutter is varied to 
suit the character of the work. The advantage 
claimed is economy, a hub being tooled for 17d. 
that formerly cost 1s. 6d. When the grinding edge 
of a form-cutter is damaged, it has to be removed, 
and the cutter re-ground, which causes waste of 
time. 

A backing-off lathe, Fig. 2, e 410, at the stand 
of Messrs. Ludwig Loewe and Co., Limited, London, 
is a very stiff, compact design, occupying only 49 in. 
by 34 in. floor space. It will swing cutters 5j in. 
in diameter over the carriage, and backs off cutters 
having from three to twenty-five teeth. 

The cutters are first roughly formed, and grooved 
and chucked. The movements of the backing-off 
tool are regulated by change gears and cam to 
correspond with the number of teeth on the cutter. 
The cam moves the tool forward, and, on its 
release, springs pull it back rapidly. The cross- 
slide feeds the tool in automatically at each revo- 
lution of the work spindle, so that one man can 
attend to more than one machine. 

The special feature of this machine is that the 
five pairs of cams are arranged on a shaft within 
the slide of the rest; hence they are face cams. 
One cam in a pair is fixed, the other is rotated 
against its sloping face. Either one is put into 
action by a stationary shaft in frontoperating a 
sliding-key in the bores. The automatic feed is 
operated from a dog in che head, which strikes a 
feed-lever at each revolution. This operates worm 
gear, the case of which is seen at the front of the 
machine in the engraving. The worm-wheel is 
on the feed-screw, and this operates a ratchet and 
dog-wheel. The change-gears are altered to suit 
different numbers of teeth in cutters, as in ordinary 
gear-wheels. 

At the stand of Messrs. Charles Churchill and Co., 
Limited, Leonard-street, E.C., there are some in- 
teresting machines, to which attention will be given 
later. At present a new gear-generating machine— 
the Biernatzki (Fig. 3)—may fitly find a place in this 
article. Itis of the hobbing type, designed on similar 
principles to those already described, but built 
rather differently. The work spindle-head slides 
on an upright having the sliding face parallel with 
the longitudinal axis of the bed, and receives sup- 
port in a second housing. The cutter is carried on a 
horizontal axis on a swivel table, which is fed along 
the bed. The various sets of change-gears and the 
dividing-wheel are all situated at the end of the 
bed which carries the main upright. There are 
three sets of change-gears at the end ; those nearest 
to the front are for the table feed, the next set 
with the dividing-wheel imparts the pitch, and the 
third set gives the revolution of the work in rela- 





tion to the angle of cutter. The machine cuts 
spur, spiral, and worm gears. The following brief 
description will show the essential action of the 
machine. 

In cutting spurs the axis of the cutter (which 
is a spiral) is set at an angle to the plane of 
the wheel being cut equal to 90 deg. plus the 
angle of the spiral. By means of change-gears the 


revolution of the spur-wheel blank as there are 
teeth to be cut on the latter. As the spiral ad- 
vances it begins to cut all round first, and then. 
in feeding down it gradually cuts all the teeth 
through. 

In cutting spiral gears (using the same cutter) 
the advance of the latter does not take place in a 
rectilinear direction, but in a helical direction rela- 
tively to the axis of the wheel blank. This helical 
direction is obtained, and a spiral wheel produced, 
by increasing the number of revolutions of the 
spiral cutter over those which are necessary for 
cutting the teeth of a spur-wheel. If, for instance, 
they are increased by one revolution, while the 
number of revolutions of the wheel blank remains 
the same as before, this one additional revolution 
of the cutter, in combination with its advancing 
motion, gives as resultant the helical direction re- 
quired for the teeth of the spiral wheel. The 
working operation for cutting helical teeth is as 
follows :— 

Assuming, for instance, a single thread cutter, 
with a pitch of 20 millimetres, a screw spindle 
with 5 millimetres pitch, and a wheel blank 
of. a width of 20 millimetres be employed, on 
which latter 30 teeth with a pitch of 45 deg. are 
to be cut, thus requiring for one revolution of the 
wheel blank 30 revolutions of the cutter; then 
in order to cause the cutter to travel over a 
wheel blank 20 millimetres wide, four revolu- 
tions of the screw-spindle are required (its pitch 
being 5 millimetres), whereby the slide carrying the 
cutter will be shifted 20 millimetres. But at the 
same time the cutter is required to describe helical 
lines of 45 deg. pitch relatively to the wheel blank. 

For this purpose the four revolutions of the 
screw spindle are made to act in such a manner 
upon the cutter through the change-wheels and the 
differential gear as to cause it to perform one revo- 
lution more. This additional revolution is effected 
during the advance of the slide through 20 .milli- 
metres, and during rotation through 20 millimetres 
of the wheel blank. The resultant of these two 
different motions of 20 millimetres each will pro- 
duce the relative motion between cutter and wheel 
blank at an inclination of 45 deg. to the wheel axis. 

In the above description it has been assumed, 
-for the sake of simplicity, that the number of re- 
volutions of the worm-cutter, relatively to a certain 
number of revolutions of the wheel blank, have 
to be increased, for example, by one revolution. 
It will be evident, however, that every other 
proportional increase of the number of revolutions 
can be employed, such, for instance, as two, three, or 
more additional revolutions, or a fraction of a revolu- 
tion, or one or more and a fraction, &c., accordin 
as a greater or smaller pitch of the spiral teoth 
may be required. The number of revolutions of 
the worm-cutter could also be reduced by one or 
more revolutions or fractions thereof, as above 
stated, instead of being increased, whereby helical 
teeth of the opposite pitch would be produced, 
with an opposite inclination of the axis of the worm- 
cutter. 

In all cases the worm-cutter must, of course, 
have the corresponding greater or less inclination to 
the axis of the spiral-wheel blank, so that the 
direction of pitch of the cutter teeth always coin- 
cides with the direction of inclination of the teeth 
spaces, 

In cutting worm-wheels it is not necessary to use 
the change-gears. Preliminary gashing is done in 
the tooth spaces, and after that the hob feeds the 
worm-wheel blank round as it finishes the tooth 
shapes to the correct depth. This action resembles 
that, therefore, of many worm-gear hobbing-ma- 
chines. 

A Norton plain-grinding machine (Fig. 4) at the 
stand of Messrs. Ludwig Loewe and Co., Limited, 
is one of the regular types made by the firm, but 
with an electric motondrive. The particular machine 
shown is capable of grinding a shaft 10 in. in dia- 
meter by 50 in. long, but those of other capacities 
are similarly driven. A 5-horse-power motor only is 
required for light duty, but if specially heavy work 





,motors up to 10 horse-power. 


cutter performs as many revolutions during one | j 


Any make of con- 
stant-speed motor is suitable ; the speed must not 
be less than 800 or more than 1500 revolutions 
per minute. There are sixteen table feeds past the 
wheel, obtained, eight on a stepped cone, and eight 
through gears. The edges of the steps are bevelled 
to enable the belt to slip up from a smaller to a 
larger, its tension being maintained on all by a 
= ey pulley. The motor drives first through a 

orse pitch chain to the spindle, which is belted 
to the table feeds. The same spindle drives the 
countershaft, which is carried on a stiff pillar on 
the wheel side of the machine. There are two 
speeds on the counter by belt pulleys, and this is 
belted to a six-stepped cone-pulley, giving twelve 
speeds of revolution to the work. The pump is 
belt-driven. 

There is thus a wide range of feeds and speeds 
which can be used and thrown in without stopping 
the work or the wheel... [The wheel-slide is fed by 
a large screw in an oil-bath, and feeding-in can be 
done automatically to one-eighth of a thousandth 
of an inch. This is effected by a little division- 

late, with eight holes, which sub-divides the hand 
eed-wheel divisions. 

The Norton Company have specialised round 
machines of this class with very excellent results. 
The largest machine they manufacture is able to 
deal with objects 18 in. in diameter by 14 ft. long. 
This last, and some others of heavy sizes, are self- 
contained ; that is, there is no overhead belt-drum 
for effecting the traverse of the work, and there- 
fore no obstruction is offered to the passage of 
cranes. Itis not necessary to give a full account 
of the design of the Norton machines, but a few 
of the leading points may be mentioned. Their 
principal feature is that the traverse movement is 
imparted to the work instead of to the wheel car- 
riage. This involves a longer bed and more shop- 
room than the fixed work and moving wheel-head 
does ; but the-advantages more than compensate for 
the sacrifice of floor space, and the arrangement is 
the more advantageous as length increases. It per- 
mits of a more rigid cross-feed mechanism being 
employed for the wheel, and is thus favourable to 
heavy. grinding. The fixed head is favourable to 
rapid changes, because the attendant can remain 
by the head, instead of having to follow it—a 
point of considerable moment when long pieces 
are in question. The wheel-slides of these 
grinders are so heavy that they are not gibbed, 
but remain steady by gravity, being guided 
transversely by a vee. There is neither lifting, 
nor sticking, nor jumping-in under heavy cutting. 
Lubrication is a strong feature in these machines. 
The tableways are oiled by oiled rolls in pockets. 
Water is pumped over the work, up to 40 gallons 
per minute if required. The work-table is made 
to cover the ways, and affords protection thereto. 
All water passes at once into the tank at the base 
of the machine. Steady-rests are provided in 
ample numbers with vertical and horizontal adjust- 
ments, without springs. There are some remark- 
able records of rapid work done on Norton machines 
which leave finish lathe-work behind. 

A friction-driven —_— (Fig. 5) at the stand of 
Messrs. Ludwig Loewe has the characteristics of a 
constant speed. The length of stroke can be altered 
during running. The self-acting down-feed can also 
be put in motion while the machine is running, 
being effected through a friction disc, rack, and 
pinion. The table feed is through a friction-disc, 
and this can be adjusted during running. A 
feature in the design is that the table is large 
enough to utilise the full extent of stroke, which 
is 254 in. The automatic cross-feed is 234 in. 

There are a number of grinding-machines at 
Olympia, some of which are new, others little 
known yet to many people. The Norton grinder, 
just named, has been‘ improved in many ways, 

sides being motor-driven. There are several 
machines for grinding motor cylinders, besides well- 
known forms of cutter-grinders. One of the most 
complete stands of grinders is that of the Agenoria 
Company, Limited, of 24, Minories, E.C., who 
handle the manufactures of Friedrich Schmaltz, 
of Offenbach-on-Main. One of these machines is 
a vertical grinder for motor cylinders. The action 
of the planet spindle of these machines was illus- 
trated in the series on ‘‘ Grinding Machines and 
Processes,” which appeared in vols. ixxiv. to 
Ixxvi. of Enarnerrinc. Briefly it comprises a 
triple-action mechanism, the actual spindle rotat- 
ing at a high speed, enclosed in an eccentric 





has to be done, the machine is heavy enough to take 





spindle, driven at a slow speed, and carrying the 
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Fig. 2. 
LimitTEp, Lonpon. 


grinding spindle round in a circle, and being itself 
encircled bya third eccentric or main driving spindle. 
The outer spindles run in unison ; adjustment for 
eccentricity of the planet sleeve is effected between 
it and the outer sleeve, which isdriven independently 
from the grinding spindle, the latter being belted 
over jockey pulleys. An improvement in the 

ttern at the Exhibition is that the cylinder 

ing ground does not rotate, but is fixed to a 
table with longitudinal slides. Its capacity is equal 
to bores up to 7 in., and lengths up to 12$ in. 
The feed is imparted to the spindle-head, the 
weight of which is counterbalanced. It should be 
mentioned that though the machine is primarily 
designed for grinding bored holes, it is equally 


Backine-Orr Latue; Messrs. Lupwia Loewe anv Co., 























adapted for truing external cylinders and pins, and 
for plane surfaces. The spindle adjustments and 
table movements permit of these variations. <A 
twist-drill grinder (Fig. 6) at this stand is an auto- 
matic machine, the drill rotating constantly, and 
material being removed from each lip alternately, 
thus producing quickly and perfectly central points, 
lips of uniform length, with the required cutting 
angle and proper clearance. To ensure equal distri- 
bution of wear over the entire surface of the wheel, 
the drills during the grinding operation are fed 
backward and forward parallel with the wheel face. 

For pointing the drills a device is provided on 
the machine, by means of which any size of drill- 
point can be reduced to the required depth by 





Fig. 3. Brernatzkt Gear GENERATING Macuine; Messrs. C. 
CHURCHILL AND Co., Limitep, Lonpon. 


simply pressing a lever provided with adjustable 
stops, which control the thinning emery wheel. 
The mechanism of the machine was illustrated by 
sectional views in ENGINEERING some time ago, 
and the machine shown by Fig. 6, page 426, is built 
on the same model, with some improvements. __ 

There are two other grinders in the Exhibi- 
tion for motor-cylinder work besides the one just 
mentioned. The ‘‘Heald” machine (Fig. 7, page 
426), at the stand of Messrs. C. Churchill and 
Co., Limited—one of these — has*a horizontal 
spindle, and it will grind wet or dry. The advan- 
tages of grinding are : less liability to distortion, 
more accurate work, and a finer, smoother surface, 
whilst the hardest metal can be easily ground. The 
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eccentric, or planet, motion imparted to the spindle 
is derived from an eccentric sleeve made up of 
two eccentrics, one within the other. The relative 
positions of these two eccentrics are regulated by 
a worm gear, which, with the feed, can be con- 
trolled during running. Itis driven through gears 
from a five-stepped cone-pulley at slow rates of 
revolution. The grinding spindle makes 5000 re- 
volutions per minute. 

In general build the machine resembles a milling- 
machine standard with knee. The knee has a 
vertical adjustment of 44 in., the table a cross 
| adjustment of 9 in., and an inward feed of 15 in. 
|The capacity. equals this length, by from 3-in. to 
9-in. bore. There are three sets of change-gears in 
| @ box in front for the inward feed, which, with five 
| speed-cones, give fifteen table feeds. The gears 
| are put into operation by a spring-key by means of 
a handle outside, and transmitted through a tele- 
| scopic shaft. The automatic feed of the table can 
| be stopped at any point by stops striking a lever, 
| which lever can also be operated by hand. The 
| knee is elevated by a vertical screw having a 
| graduated dial. 

There is a small ‘‘ Heald” grinder, Fig. 8, page 426, 
at Messrs. Churchill’s stand fitted with a magnetic 
| chuck, and designed for doing small face work, as 
| dises, and rings for piston, and other work, without 
| distortion. The face of the chuck is horizontal. In 
order to permit of grinding any number of pieces 
to exact thickness, a hand-wheel and bevel gears are 
fitted for vertical adjustment of the table, and the 
edge of the bevel-wheel is divided micrometrically 
| within yg5o in., or y}q millimetre, as desired. 
Automatic feed-stops are fitted when required. 
The grinding head travels across the work. It is 
hinged for doing tapered work, or clearances. The 
traverse is effected by hand or automatically. The 
turn of a button puts on or throws off the current 
Fic. 56. Saapern with Friction Daive ; Messrs. Lupwic Lozwe anp Co., Liumrtep, Lonpon, |from the chuck ; 120 or 220 volts for lamp service 
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sufficing. Wet grinding can be provided for. For 
brass and copper work, a jaw-chuck can be sup- 
plied. The diameter of the chuck is 8 in., as is also 
that of the wheel. 

Freidrich Schmaltz is a specialist in automatic 
grinding machinery, and the exhibits at the stand 
are scarcely representative of the numerous designs 
made by this firm. Two or three attract attention 
at the stand of the Agenoria Company, besides the 
cylinder, and twist-drill-grinders just now noticed 
—namely, a cutter-grinder (Fig. 9, page 426) anda 
saw-tooth’ sharpener. The milling cutter-grinder 
(Fig. 9) possesses the special features of being 
entirely automatic over a wide range of operations. 
It has « spiral and dividing head for cutters having 
spiral teeth, and the teeth are advanced automati- 
cally. The cutters are advanced one tooth at the 
completion of each combined backward and forward 
stroke of the table. It is fitted for wet grinding, but 
can be used dry, with dust-exhausting apparatus. 
Its capacity is :—Height of centres, 5 in.; grinding 
length, 12 in.; admitting 18 in. between centres. 

The automatic circular - saw- sharpener at the 
stand is stated to be the largest yet made. Its 
capacity is equal to 100 in. in diameter, and 5-in. 
pitch of teeth, though the saw fixed in the 
machine is only 72in., due to want of space. 
The grinding-wheel gives the straight cut for face 
of teeth, and bevel cut for the back of each tooth 
alternately. 

Another machine of interest at the stand of 
Messrs. Churchill is an improved ‘‘ Acme” screw- 
machine (Fig. 10, page 414), which is termed the 
‘* Simplex,” because some of the important 
movements have been simplified over those of 
the older type. Instead of the old drum for 
actuating the longitudinal travel of the tool- 
slide, a swash-plate is used, and fitted in an in- 
genious fashion. It is hinged in a globular boss, 
and a worm and segmental rack throw the 
plate over, adjusting its angle to give the travel 
required. Again, the old method of rotating the 
cylinder which carries the four work-spindles was 
by means of toothed segments, which threw some 
amount of strain and friction on the cylinder. 
This is now abandoned for another motion. A 
large worm-gear below the cylinder communicates 
motion to a ring-worm that encircles the cylinder 
body. The ring runs loosely, but it is locked at 
each 90 deg. of angle by a spring-plunger at the 
je A er at the bottom releases the 
cylinder when the locking-bolt is pulled out at the 
top. The improvement is that there is no lifting 
action on the cylinder, as in the old style, and the 
wear is lessened. Another improvement relates to 
tapping. The tap runs in the same direction as 
the work, but at a higher speed, and so feeds 
inwards. When the required depth is reached, 
stops operate a clutch within the tap spindle, and 
arrest the movement of the tap. The work con- 
tinuing to revolve, runs the tap back and out. The 
advantage is that there is no shock such as would 
result from stopping the work-spindle. 

Again, there is a clutch-gear which permits of 
throwing the feed of the tool-carrying slide out, 
without stopping it, from the counter-shaft. The 
feed is varied by gears enclosed in a box at the 
rear of the machine. These can be readily changed 
on the removal of the cover of the gear-case. 
There are two pulleys adjacent to the gear-box, 
and of equal diameter, driven by one belt: one 
operates the feed gears ; the other effects the rapid 
rotation of the work-carrying cylinder, with its 
enclosed spindles at the termination of a cycle of 
operations. Tho belt-furk is shifted by cams on 
the cam-shaft below the bed in the usual way. 

Two specimens of work done in the ‘‘ Acme” are 
shown: one a fuse-cap for a Hotchkiss shell, 
turned out at the rate of forty an hour within the 
limits of yoo in.; and a sparking plug for motor- 
cars, at thirty-five per hour. 

There is a fine vertical ‘‘ Bullard ” lathe for high- 
speed work at the stand.of Messrs. Charles Churchill 
and Co , Limited. Its mass, and the side-head fitting, 
with various handy arrangements, combine to make 
a unique tool. It has a hexagon turret-head on the 
cross slide, and a square turret on the side-head for 
side cutting. It may, therefore, be likened to a 
turret-lathe set at right angles, the side-cutting 
head represeuting then the cross-slide. The advan- 
tages of such an arrangement of multiple tools, ten 
of which can be employed without re-setting, two 
simultaneously, are apparent. Faces and bores 
and edges can be operated on at once, and roughing 





tools can be followed by those for finishing. The! 





movements of the side-cutting head are en- 
tirely independent of those on the cross-slide 
turret. “The head on the cross-slide also swivels. 
Both heads are counter-balanced. 

The head on the cross-slide is traversed by a cross- 
feed screw ; its vertical feed is imparted by a splined 
rod, These carry eacha worm-wheel at one end, either 
of which wheels is put into action by a hinged worm 
in connection with a gear-box, the changes of which 
are controlled by a hand-wheel on the box. The 
worm can only engage with one wheel at once, so 
that it is impossible to have both feeds in at one 
time. The table speeds are regulated from a gear- 
box in the rear, from which a long lever comes to 
the front of the machine. There are fifteen table 
speeds in all. The arrangement of feeds to the 
tool-head in the cross-slide ranges from j in. to 
4in. per revolution of table. The vertical rough 
adjustments of the carriage for the side head and 
the horizontal movements of the tool-head, are pro- 
vided for by two hand-wheels at the front. They 
are locked with nuts, with cross-handles. There are 
handles at the side for fine feed ; stops are fitted. 
The machine, though of only moderate dimensions 
—34-in. table, 36-in. swing—-weighs 10,500 lb. 

Messrs. C. W. Burton, Griffiths, and Co., of 
Ludgate - square, London, are exhibiting a small 
machine—a Rice drill—which might easily be 
passed by without observation, yet it possesses 
several points of interest. It is designed for high- 
speed work, at speeds ranging from 600 to 2050 
revolutions per minute. Its maximum capacity 
is a j-in. drill, and this can be driven through 
cast iron at from 4 in. to6in. per minute. The fea- 
tures which render this machine so powerful are the 
methods of belting, the reduction of friction, and 
the sliding of the pulley on the spindle. With 
regard to the first, the belt drive is of good length, 
so lessening the pull on the spindle ; and the ad- 
justment of the jockey pulleys is such as to give the 
greatest length of belt on the power drive through 
the gears. Then every bearing for spindle, driving- 

ulley, and jockey-pulleysis titted with ball thrust- 

arings, #0 lessening the work of the belt. Fur- 
ther, instead of key-grooving or splining the spindle 
in square grooves to receive sliding-keys, two tan- 
gential grooves are cut, with one square shoulder 
each, and hardened-steel rollers in the driving- 
pulley bear and run against these square shoulders 
on opposite sides of the axis of the spindle. These 
apparently minor features contribute to the making 
dan efficient machine. The attendant stated that 
though the machine is driven with a 1}-in. belt, it 
will stand the hardest pull he could put on the 
hand feed-lever in drilling a ?-in. hole 6 in. deep 
in a minute. 

A little automatic slot-drilling machine has been 
designed and is exhibited by Messrs. Burton, 
Griffiths, and Co., for making small slots, without 
the slight enlargement of the ends which occurs 
when ordinary machines are made use of. It contains 
also special provision for holding work, and for 
repeat products. The slotting-spindle rotates in a 
horizontal axis ; the work to be slotted is forced up 
to its position in the holder by a sliding block with 
a V'd front. But the peculiarity of the machine is 
that the slotting-spindle is not fed in to the work 
in a plane, but in a path which is an arc of a circle. 


The result is that the cutter enters first at the Pp 


middle of the intended slot, and gradually deepens 
until it enters at the ends, and the ends thus do 
not suffer any enlargement. This end is attained 
by aid of an eccentric movement imparted. to the 
block which carries the spindle, and which ranges 
from jin. to } in. Differences in throw give the 
feed at each end of the slot. There is a self- 
acting throw-out at the termination of the slotting 
operation. The cutter-head is pivoted, and the 
length of slot is adjusted by bolts in slots in the 
head, by clamping them at greater or less distances 
from the pivot, around which the head oscillates. 
The firm are now bringing out a larger machine for 
general engineering work, which will not only do 
slots, but is intended for keyseats in shafts up to 
14 in. wide by 9 in. long. 

Messrs. Pfeil and Co., of 145, St. John-street, 
Clerkenwell, E.C., show a tooth-rounding machine, | 
Fig. 11, page 414, having a capacity up to teeth of 
& in. circular pitch. e modul and the circular 





itches are marked round the body of the spindle. 
he pitching is done by notched division plates. The 
cycle of operations is as follows :—The spindle rises, | 
and the dividing mechanism comes into action ; | 
the spindle then descends, and the cutter rounds | 
one side only of all the teeth first, the same cycle | 


of movements being gone through for successive 
teeth. Then all the opposite sides of the tecth are 
cut in similar fashion. 





GENERAL Exuisits. 


Although machine-tools and machine-shop plant 
form by far the most important section of the 
Engineering and Machinery Exhibition, yet there 
are a certain number of other exhibits which 
possess interest. 

There are in the Exhibition one or two examples 
of suction- gas plant. That shown by Messis. 
Kynoch, Limited, of Witton, Birmingham, com- 
prises a Kynoch gas-engine of 19.5 brake horse- 
power, coupled direct to a 14-kilowatt dynamo by 
Dick, Kerr, and Co. To supply this engine there 
is a Kynoch improved suction - gas plant, which is 
stated to supply gas at a cost of less than 14d. 
per hour at full load. We have, however, already 
illustrated and described the Kynoch suction-gas 

roducer in connection with our account of the 
yal Agricultural Society’s trials of suction-gas 
plant.* On the same stand are shown examples of 
steel castings made by this firm. There is an 8-in. 
double helical mill pinion, cast in Siemens-Martin 
steel, and also a cast-steel cross-head for an engine. 

The National Gas-Engine Company, Limited, of 
Ashton-under-Lyne, and 75a, Queen Victoria- 
street, also show a suction-gas plant with gas- 
engines. The first of these is a 9-brake-horse- 
power engine, and the other is a vertical engine of 
18 brake horse-power. We also illustrated and de- 
scribed a gas plant of this firm in our account of 
the Derby trials.t On the same stand is shown a 
2-brake-horse-power petrol-engine, and an electric- 
light petrol-engine of 3 brake horse-power. It will 
be remembered that the National Gas Engine 
Company received the gold medal at the Derby 
Show for their suction-gas plant. 

Messrs. Crossley Brothers, Limited, of Man- 
chester, and 10, St. Bride-street, also show a 
gas-engine of their well-known make, supplied 
with gas from a suction plant. In our issue of 
March 23, 1906,{ we gave particulars of a 
test made with a Crossley gas - engine and a 
Pierson suction- gas plant installed at Paris. 
The particular suction-gas producer shown at the 
Exhibition is capable of supplying engines up to 
90 brake horse-power when using anthracite. The 
engine shown is one of the type of high-speed 
electric lighting gas-engines, which has combined 
with it a dynamo, and is used for lighting 
the firm’s stand, .The engine is fitted with 
electric ignition, and will develop 39 brake horse- 
power at full load when running at 220 revolutions 
per minute. This is with sucticn gas, but with 
town gas it will develop 49 effective horse-power as 
a maximum. The other engine, which is on an 
adjacent stand, is used for driving some of the 
machinery in the Exhibition. It is fitted with 
electric ignition, and is capable of developing 42 
effective horse-power with ordinary town gas, while 
the power with producer gas is 32 horse-power, with 
the engine running at 180 revolutions per minute. 

Messrs. T.-H. and J. Daniels, Limited, of 
Stroud, also show a suction-gas plant, consisting of 
a producer and two horizontal gas-engines in 
operation, the plant being of 25 horse-power. A 
t of this nature is stated to produce approxi- 
mately 2475 cubic feet of gas per hour. The approxi- 
mate space required for the plant is 22 ft. by 8 ft., 
and the weight 7} tons. 

An interesting exhibit is that by Aerators, 
Limited, of Upper Edmonton. The exhibit con- 
sists largely of syphons, bottles and flasks, c., 
suitable for containing aerated waters. The part of 
the exhibit, however; which will be of most interest 
to engineers consists of some very beautiful small 
castings made in certain special descriptions of 
metal. These are made in steel dies, and some of 
them are of rather intricate design. The composi- 
tion of the special alloys, which are used for various 
purposes, is not stated. One is said to have the 
same tensile strength as ordinary brass, but is far 
cheaper than that metal. Probably the castings 
would be about half the price of brass castings that 
had to be machined ; the special point is that the 
castings are so well finished and accurate that they 
do not require machining, and can be used as they 
come from the dies. The saving, however, in some 
cases is said to be far greater than above stated, and 





* See ENGINEERING, vol. lxxxi, page 783. 
+ Ibid., page 817. 
t Ibid., page 391. 
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castings have been made for special purposes which, 
if made in brass, would have been three or four 
times more costly than the special metal castings, 
as with the latter machining would not be required. 
Some of these castings are made under pressure 
when very thin sections have to be dealt with. 
The firm does not sell the metal, but will make the 
dies and cast the objects to be supplied to their 
customers. The alloys used are of a specific gravity 
ranging from 2.9 to 5.8. A number of the castings 
exhibited have screw-threads on them, these being 
cast in the dies and not machined. On the same 
stand are exhibited steel flasks containing com- 
pressed gas for inflating motor-car tyres. By them 
inflation can be done in a very much shorter time 
than with the ordinary pump, and, of course, 
without the labour. 

The Roc Steel Castings Company, Limited, of 
Temple Bar House, Fleet-street, also have an 
excellent show of castings, of larger size than those 
last mentioned, although not of a very heavy de- 
scription. A good example is alever for a Thorny- 
croft lorry. There are also wheel-gears, eccentric 
straps, exhaust-pipe connections for motor-cars, 
and many other examples of this kind, both rough 
and machined. The castings are of ordinary steel, 
the soundness claimed for them and their good 
finish being due simply to very careful foundry 
practice. The exhibit includes a quantity of cast- 
ings, showing various finished surfaces and cross- 
sections, and also demonstrating the possibility of 
running the metal into moulds of difficult nature 
and with intricate cores. 

The Exhibition does not contain a very large 
number of steam-engines. One of the most novel, 
however, is that shown by the Roto-Motor Syndi- 
cate, Limited, of 20, Coleman-street, E.C. This is 
a rotary engine, which is stated to be capable of 
developing 100 horse-power at a boiler pressure of 
200 lb. ‘The engine occupies a small space, being 
2 ft. 10in. high, 3 ft. 7 in. wide, and 3 ft. 2 in. 
deep; the weight is 14 cwt. The engine is in 
some respects similar in general design to other 
examples of rotary engines that have been brought 
forward. Steam-tightness is secured on the 
barrel of the engine, which contains the rotor, 
by means of a packing-piece with a spring at the 
back. At the ends of the rotating barrel, and press- 
ing against the ends of the drum, there are pack- 
ing-rings, also pressed forward by spriugs. There 
is a valve for steam admission which is kept 
to the face of the rotor by a combined spring and 
steam piston. The engine works expansively, 
steam being cut off at agiven point of the rotation. 
It is reversible, and can be run at either high 
or low speeds. It is suggested by the exhibitors 
that this engine will find employment for marine 
work and motor-car propulsion. It is claimed that 
the saving in the weight of steam used will be at 
least 25 per cent.—presumably over that of an 
ordinary steam-engine of equal power. The engine 
is, however, not shown in operation at the Exhibi- 
tion, and, naturally, a somewhat extensive ex- 
perience would be required before the claims made 
for it could be accepted by engineers. 

Messrs. W. H. Allen, Son, and Co., Limited, of 
Bedford, have a large show, comprising a three- 
crank compound vertical enclosed high-speed engine 
of this firm’s well known make. It is fitted with 
their system of forced lubrication, and is capable of 
developing 450 brake horse-power at 400 revolu- 
tions per minute, and will work with a steam 
pressure of from 100 1b. to 200 lb., either con- 
densing or non-condensing. The valves are of the 
piston type, and are specially designed to prevent 
oil passing into the cylinders or water into the 
ciank-chamber. There is a valveless oil-pump 
fitted to the crank-chamber, and driven from a 
high-pressure eccentric: There is also shown a 
two-crank compound enclosed high-speed engine 
capable of developing 220 brake horse - power at 
450 revolutions, There is also a three-throw 
Allen-Edwards air-pump, the barrels being 11 in. in 
Cameter by 8-in. stroke. It is suitable for dealing 
with 20,000 Ib. of steam per hour at 150 revolutions 
per minute. Three turbine centrifugal pumps are 
«!soshown. One of these, a medium lift-pump, has 
suction and discharge branches 8 in. in diameter, 
and is capable of delivering 1000 to 1400 gallons oe 
minute against a head of 60 ft. The other pump has 


a 12-in, suction and delivery, and will deliver 2300 
‘» 2800 gallons per minute against the same hcad. 
A three-throw crank-shaft of a 500-horse-power 
as and bored for forced lubrication, is also 
Shown, 


This shaft, which was illustrated by us 





on page 479 of our seventy-eighth volume, has! prevent water running back past what, for the 


been running for seven years at 300 revolutions 
per minute, twelve hours per day, for 300 days in 
the year, mostly at a considerable overload ; it is 
still in excellent condition and shows no appreciable 
signs of wear. 

The Thames Iron Works and Engineering Com- 

ny, of Canning Town, and 17, Philpot-lane, E.C., 

ave at work a good electrical generating set, the 
engine being a Scott compound three-crank engine; 
the dynamo is a 220-kilowatt machine at 220 volts 
when running at 385 revolutions, with the steam 
pressure at 160 lb. to the square inch. This set 
generates current for the power used in driving some 
of the machines in the Show ; steam being generated 
by a Davies water-tube boiler in the yard. 

Another good example of a steam-engine is 
shown by Messrs. Easton and Bessemer, Limited, 
of Taunton, the London agents being Messrs. 
Umncy and Pecket. The vertical engine made by 
this firm is of the enclosed type, the example 
shown having cylinders 8 in. and 14 in. in diame- 
ter by 5in. stroke. The engine is designed to run 
at 550 revolutions per minute, with a steam-pres- 
sure of 150 lb., giving 95 indicated horse-power, 
and to be guitable for direct coupling to a 60- 
kilowatt generator. A horizontal compound steam- 
engine of the firm has drop-valves and trip-gear, 
the cylinders being 9 in. and 15 in. in diameter, 
and the stroke 24 in. At 120 revolutions per 
minute, and with a steam-pressure of 160 lb., 110 
indicated horse-power is developed. 

The Hyatt Roller-Bearings Company, of 47, Vic- 
toria-street, S.W., have a good exhibit of their 
flexible roller-bearings. In this device a coiled 
strip takes the place of the solid roller of the old 
type of bearing. One large bearing shown has 
rollers of 2} in. in diameter, and is for an axle of 
1lin. This will take a load of 6 to 7 tons. Other 
examples are also shown. There is on the stand a 
3-ton lorry fitted with these bearings, and it is 
stated that this vehicle when loaded can be pushed 
by one person on a level. The lorry will do 500 
miles per week, at a cost of 25s. for fuel. 

Messrs. Sanders, Rehders, and Co., of 108, Fen- 
church-street, have a large and interesting exhibit 
of their instruments and apparatus. One of the 
principal of these is the ‘‘ Sarco” automatic CO, 
recorder, similar to that which we illustrated in 
our issue of January 12 last.* 

Another interesting exhibit on this stand is the 
‘**Sarco” feed-water meter, which is designed to 
measure feed-water at any temperature, even when 
superheated up to 350 deg. Fig. 12 shows diagram- 
matically a sectional plan through the operative part 
of this machine. ater is admitted, as shown by 
the arrow, and passes into the annular space be- 
tween the enclosing cylinder and the revolving 
barrel. Attached to the latter are hinged wings, 
as shown, these wings opening and closing, as re- 
quired, as the barrel revolves. To effect the closing 
there is placed on the inside of the revolving barrel 

















a stationary cam, and short lugs on the ends of the 
wings project through the barrel and engage with 
this cam, as shown by the dotted lines. To close 
the wings there is a block acting as a cam on 
the inside of the enclosing cylinder. It will be 
seen that when water flows through the admission 
orifice, it enters the annular space, and presses on 
the wing in front of it, and this causes the 
barrel to revolve. The wing that is immediately 
behind the one already named comes forward, 
and being closed by the cam, a certain definite 
space is secured, and in this way a measurement of 
the water is made, according to the number of 
revolutions at which the machine runs. 
orifice is also shown by an arrow. 


The escape 
In order to 








* See ENGINEERING, vol. lxxxi., page 44. 





time being, is the rearmost of a pair of wings, 
there are two small valves or flaps attached tothe 
block. These are kept closed by the pressure of 
the water, and thus make a tight joint. Pro- 
vision is also made for the escape of water back 
to the exhaust orifice, should it accumulate at the 
back of the wing when passing the block. In order 
to measure accurately at varying temperatures the 
enclosing barrel is made of a special metal, which 
will expand when heated. In this way, as the 
volume of the water increases with temperature, so 
does the space in which the water is contained. 
The enclosing barrel consists of a liner of this 
special metal held in an outer shell, there being a 
space between the two to allow for the expansion of 
the liner. The machine has to be arranged accord- 
ing to the pressure at which the boiler is run. 

The ‘‘ Phoenix” recording draught-gauge is shown 
by the same firm, and is used for recording the 
draught in boiler and other furnaces. The dia- 
grammatic drawing (Fig. 13), which is intended to 
represent a vertical section, will serve to give an 
idea of the principle of this machine. It consists 
of a cylindrical vessel, with an internal ball 
floating in glycerine. A pipe, leading from the 
boiler side of the damper in the chimney or 
uptake, is carried to the underneath part of the 








instrument, and, by an internal upward pro- 
longation, discharges into the upper part of the 
hollow float shown, and above the level of the 
glycerine. It will: be seen, therefore, that what- 
ever pressure there is in the uptake, there will be 
the same in the float ; and, as the upper part of the 
containing cylinder is open to the atmosphere, the 
atmospheric pressure is on the top of the float. The 
float must therefore rise and fall in accordance with 
the varying pressures in the uptake, which in turn 
is affected by the velocity of the draught and the 
atmospheric pressure. By a simple attachment the 
movement of the float is conveyed toa needle on 
a dial. In connection with this instrument a 
recording apparatus is used; the motion ‘of the 
float, instead of being conveyed to the needle, 
actuates a pen, which registers the draught pres- 
sure on a recording clockwork drum. This can be 
placed in the engineer's office, and by it will be 
shown the regularity of stoking, the opening of the 
furnace-doors being very plainly indicated on the 
chart. The instrument is extremely sensitive, 
even the warmth of the hand on a glass bulb show- 
ing the difference in pressure due to the heating of 
the atmosphere within the globe. The same prin- 
ciple is applied to an instrument specially designed 
for registering the reversal of air and gas in re 
generative furnaces, patent coke-ovens, c. It is 
also used for recording pressures in gas works. A 
special instrument of this type is made for marine 
use, in order to show the pressure of forced draught, 
whilst it also finds application in mines, 

It may be stated that since our description of 
the CO, recorder appeared, a large number of these 
instruments have n sold, several to go to 
America. A new model has been recently brought 
out, which acts on the same principle as that 
formerly described ,by us, but is driven My water 
in place of using chimney draught. This is found 
to be especially useful where space is confined. 
On the same stand are shown ap tus for quickly 
analysing feed-water, and also a feed- water softener 
for small plants. ' 

An interesting device, also shown on this stand, 
is a ‘‘Sarco” patent steam load-meter. The object 
of this instrument is to measure the steam gene- 
rated by a boiler, or the amount that is supplied 
for any given purpose, such as a steam-engine or 
for steam-heating. The instrument consists of an 
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annulus, or flat ring, as shown in Fig. 14. This is 
placed,-like a blank flange, between two adjacent 
flanges of the line of piping in which the steam 
flow is to be measured, the hole through the ring 
for the passage of steam being somewhat smaller 
On 
the boiler side of the ring is a port, as shown, com- 
municating with an external pipe ; on the opposite 


than the internal diameter of the steam-pipe. 





face of the annulus—that next to the engine or 
the apparatus using steam—is another port, as 
According to a well- 
known law, there will be a definite difference of 
pressure according to the velocity of the steam, and 
the difference of pressures on the two sides of the 
disc will therefore show the velocity at which 
The pressures are indicated by 


indicated by dotted lines. 


the steam passes. 


the. top drums for gaining access to the tubes, so 
that any tube can be withdrawn. There are also 
man-hole doors at the ends of the drums, these 
being large enough to allow a man to enter for 
inspection and repairs. The arrangement offers 
facility for cleaning with brushes or by the steam- 
lance, whilst the inside of the tubes is easily 
accessible to scrapers. The boiler in question is 
provided with a superheater, as shown in the 
illustrations. The tubes are expanded into steel 
boxes as indicated. A feed-water heater is placed 
in the smoke-box below the base of the funnel. 
The boiler at the Exhibition has been experi- 
mented with by Mr. W. J. Harding, late of the 
Admiralty, by Mr. J. H. Donkin, and also by Mr. 
Booth. 


water per 


and the economiser surface 104 ft. 





face to grate of J : 38. 
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two columns of water in connection with the pipes 
that lead from the ports in the ring of metal ; 
these in turn act upon a mercury column. A 
recording apparatus is used in connection with this 
device. 

Steam for the Exhibition is generated by a new 
type of water-tube boiler, supplied by the Davies 
Patent Boiler Company, Limited, of 28, Victoria- 
street, S.W. This boiler we illustrate in Figs. 15, 
16, and 17, on the opposite page, Fig. 15 being a 
front elevation, Fig. 16 a longitudinal section, and 
Fig. 17 a half cross-section. The arrangement of the 
boiler will be apparent from the drawings. It con- 
sists of three elements, the top and bottom drums of 
which are connected by vertical tubes. The elements 
are placed above the grate-furnace gases, and the pro- 
ducts of combustion pass to the back of the boiler, 
whence they ascend and travel horizontally amongst 


the tubes until they escape at an uptake. The 
elements are placed close together, and any space 
between them is baffled, so that all gases have to 


to the back end chamber before getting 
amongst the tubes. No downcomers are provided 
in this design, the front tubes, which take the 
coolest acting for this purpose. 

It will be seen that the Davies boiler is a dry- 
back boiler, and has fire-brick lining, so as to 
ensure complete combustion ; it may said that 
the boiler in the Exhibition ae to make 
exceedingly little smoke, even when being stoked. 
A steam - receiver is placed above the top drums. 
the water-level being kept about half-way up the 
latter. A levelling-pipe and mud - collector are 


rovided at the front, under the ends of the 
ower drums, and there is a scale-collector, with 
Man-holes are placed in 


suitable blow-off cocks. 





during the test was 178.24 lb. ; the weight of coal 
burnt per hour, 573.75 lb. ; and the actual water 
evaporated per pound of coal was 11.42 lb. 
the Exhibition this boiler supplies steam for 300 
horse-power, the space occupied being 13 ft. 6 in. 
in height, 10 ft, in length, and 7 ft. 7 in. in width. 
In regard to weight, very strong claims are made 
in favour of the Davies boiler. 

The James Keith and Blackman Company, of 27, 
Farringdon-avenue, who have works at Holloway 
and at Arbroath, have the largest exhibit in the 
Show. The central ornament of the building 
has been supplied by this firm. It consists of 
‘* Keith’s electric water and air-circulator,” by 
means of which ‘‘ humidified, cleansed, and cooled” 
air is a ee to the building. It is illuminated 
at night by coloured lamps. The fountain is 33 ft. 
high, and in the pedestal are placed six Blackman 
electric fans, which will discharge 20,000 to 22,000 
cubic feet of air per minute. The fountain circu- 
lates 1500 gallons of water per minute. The total 
illuminating power of all the lamps fitted is about 
3000 candles, but only 25 per cent. of these are 
lighted at one time. On the stand of this firm, 
amongst numerous other exhibits, is shown a full- 
sized Keith-Blackman laundry drying-room, de- 
signed to take the place of the old ‘* hot closet.” 
It consists of an enclosed chamber formed of de- 
tachable sections, there being at each end a 
horizontal revolving roller or drum. These 
drums are provided with teeth, by means of 
which endless chains are caused to travel. The 
chains are held together by cross slats, to which 
in turn are attached special clips, which hold 


r. Harding found that the equivalent 
evaporation from and at 212 deg. was 13.9 lb. of 
und of combustible ; this was on an 
eight hours’ trial. The heating surface of the boiler 
is 1028 ft., the superheating surface is 127 ft., 
The area of 
the grate is 27 ft., giving a ratio of heating sur- 
The mean boiler pressure 


At 





the articles to be dried as they travel through 
the heated chamber. The clips are so arranged | 





that they automatically release the articles when 
the full ath of the chamber has been traversed. 
The air is circulated by Blackman fans, there being 
a small one to draw the required supply over the 
heating surface, whilst two larger fans circulate the 
warmer air in the chamber. The great advantage 
of the system, as compared to the old plan, is that 
fresh air is constantly supplied without the rate of 
drying being lowered. The apparatus can, of 
course, be used for other works besides laundries, 
and should find application in many positions in 
dyeing works. 

Auother prominent exhibit on this stand is 
a Keith ‘‘ Challenge” boiler for water-heating. It 
is built of sections, or elements, placed one above 
another over a furnace. The apparatus is square 
in plan, and the sections are formed by castings 
consisting of a hollow exterior frame, two sides of 
which are connected by -hollow cross- bars or 
flattened tubes. The different sections are bolted 
together, and communicate with each other, and 
they are slightly inclined from the horizontal to 
ensure circulation in the heating apparatus, the 
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general circulation being secured in the usual way, 
by the return pipes of the whole system. These, 
heaters give ten times more heating surface than 
the ordinary saddle boilers of the same grate area. 
The Keith boiler is also used for baths, factories, 
and other positions. 

On the same stand are shown a large number of 
Blackman fans, some of large size, and arranged for 
driving by steam, water, electricity, or by belts. 
Some very neat electrical fans are shown in which 
the fan-casing and the motor pole-pieces are in one 
casting. A 36 in. fan is shown running at 784 
revolutions, and was estimated to be delivering 
38,000 cubic feet of air per minute at 6-in. water- 
pressure. Another fan, 6 in. in diameter, when 
running at 4700 revolutions per minute, was said 
to be delivering 1050 cubic feet of air per minute 
against a pressure of 6 in. on the water-gauge. 
This motor was marked for 220 volts, 2.3 amperes, 
and 3300 revolutions. The same firm have an 
exhibit of gas illumination. There. are other in- 
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is followed. The firm have works for the manu- 
facture of these wheels at Balham, where a good 
deal of special machinery has been erected for the 
urpose. 
" essrs. Alldays and Onions, of Birmingham, and 
20, Bucklersbury, E.C., havea large stand, on which 
they show gas and oil furnaces, blowers, smiths’ 
hearths, screwing tackle, and other smiths’ tools, 
the chief object being an ‘‘ Empire” gas furnace, 
which is shown.in operation in the middle of the 
stand. We illustrate in Fig. 18 a furnace of this de- 
scription, but somewhat different from that shown 
at the Exhibition, the air and gas heating devices 
not being shown in the latter. It is suitable for 
annealing, hardening, and case- hardening all 
kinds of tools, the wearing parts of bicycles, and, 
indeed, any article requiring case-hardening which 
will. go into the furnace. The hollow pedestal 
on which it is mounted acts as an air-receiver, 


steel bars, on the ends of which are fitted universal | chines made from alternate layers of wire gauze 


joints. Power is conveyed through this shafting, 
which is enclosed in a flexible metal tube, which is 
kept full of oil. The joints of the interior shaft are 
entirely mechanical, there being no springs, and fric- 
tion is reduced by ball-races with universal joints. 
It is claimed that this shaft has a far longer life than 
the ordinary flexible shafting, and that if any part 
is broken by accident it can be speedily and cheaply 
renewed, duplicate parts being supplied. On the 
stand are shown tube-expanding and =—s, ap- 
pliances for use with these flexible shafts. Port- 
able drills, beading tools, and cutters are also 
exhibited. A portable boring-machine for boring 
locomotive cylinders and worked by the flexible 
shafting is also shown. 

Messrs. Savage Brothers, Limited, of King’s 
Lynn, show a compound 5-ton steam-wagon, on 
which is mounted a portable steam-electric plant. 
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so as to equalise the supply of combustible mix- 
ture. The muffle is lined with fire-brick, and the 
burners project the flames from beneath a fire- 
brick slab from opposite directions. In this way 
a uniform non-oxidising heat is obtained, and can 
be maintained at a temperature up to 2200 deg. 
Fahr. The proper proportion of air and gas for 
complete combustion is controlled by the adjust- 
able burner. In it there isa needle-valve for regu- 
lating the supply of gas, the air coming through 
an annular valve, and thus surrounding the gas jet. 
With this arrangement there can be no back-fire, 
as the air is not supplied until it is required for 
combustion. 

Another useful “Pi liance shown on this stand is 
an ‘‘ Empire” crucible gas-furnace, which is used for 
melting gun-metal, brass, aluminium, and iron. Itis 
a portable furnace mounted on wheels, and has tilt- 
ing-gear attached. We givea view of a furnace of this 
nature in Fig. 19, though, as will be seen, the wheels 
and tilting gear areabsent. The same description of 
burner a nozzle is used as with the furnace already 
described. The flame impinyes against a concave 
fire-brick lining, so that a spiral course is taken 
round the crucible. In this way the cutting action 
of the gases against the side of the crucible is 
avoided. For the purpose of obtaining draught for 
the furnaces there is an ‘‘ Empire” positive-pres- 
sure blower. This firm also manufacture Root’s 
blowers, of which the ‘‘ Empire” blower is a type, 
giving a somewhat higher pressure than is usual 
with t’s blowers. 

Messrs. Charles Wicksteed and Co., of Kettering, 
exhibit electric tube-expanding and drilling ap- 
pliances for use with flexible shafts. These shafts 
are composed of a number of short lengths of round 
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The lorry itself is of a substantial construction, 
having wheels with hard blocks fitted in to form 
the tread, and held in place by an adjustable angle- 
iron ring. The blocks give a much quieter running 
than the ordinary steel tyres, and they are not so 
liable to skid. It is possible to take out and re-shoe 
a wheel in 1? hours. The engine is of the hori- 
zontal type, and transmission to the driving-wheels 
is through chain gear. The boiler is placed for- 
ward. The electric-lighting plant consists of an 
enclosed high-speed vertical compound engine, with 
two cylinders. It has piston-valves and a Pickering 
governor. The power developed is 20 brake horse- 
power at 50 revolutions per minute with a boiler 
pressure of 200 lb. ‘Thedynamo gives an output of 
94 kilowatts, the pressure being 70 volts, and the 
amperes 135. It is driven direct from the engine. 
The set is mounted on a steel bed-plate, being 
independent of the wagon-frame, so as to be port- 
able. A set of this kind is calculated to be useful 
in case of street repairs or sewage work carried on 
at night. It isalso designed for the use of builders 
and contractors, for lighting, and for other purposes 
of a like nature. 

Messrs. T. and E. Wannbacher, of 28, Basing- 
hall-street, E.C., have an exhibit of gas-valves, 
sluice-valves and other water-valves, steam-cocks, 
steam-traps, lubricators, centrifugal pumps, &c. 
The double mechanical lubricator shown is of neat 
design, being actuated from the engine by means 
of a lever and ratchet acting on a toothed wheel. In 
order to reduce the supply of lubricant, a shield 
may be slipped over the teeth of the wheel, prevent- 
ing the ratchet engaging for as many teeth as may 
be required, thus reducing the stroke. The supply 
can also be adjusted by shifting the point of attach- 
ment between the engine and the working lever. 

Messrs. Crozier, Stephens, and Co., of Newcastle- 
on-Tyne, have a good exhibit of castings, stamp- 
ings, drop-forgings, ingots, sheets, tubes, &c., in 
aluminium and its alloys. They also show the 
**cromil-cupro”’ silicon which is used for making 
strong bronze and copper castings. On the same 
stand are exhibited whitewashing, painting, and 
spraying machines, and brushes for electrical ma- 








and carbon. There are also shown on this stand a 
number of workshop tools and appliances of various 
kinds. This firm exhibit the Acheson graphite, 
made in the electric furnace, the process being 
due to an interesting catalytic action. Acheson 
graphite was first used in the manufacture of elec- 
trodes for electrolytic and electro - metallurgical 
work. The graphite can be made, on Mr. Ache- 
son’s process, from various carbonaceous materials ; 
but it was found that the most satisfactory source 
is anthracite coal, which is placed in the electric 
furnace, and a current passed through, raising the 
coal to a very great heat. An important use for 
graphite is its application, as a paint, to iron struc- 
tures; it is also used for lubricating work, for 
foundry facings, dry batteries, electrotyping, motor 
brushes, and various other purposes. 

The Dexine Patent Packing and Rubber Com- 
pany, Limited, of Stratford, show the ‘‘ Dexine” 
composition, which is intended to be used in place 
of india-rubber and leather in engineering appli- 
ances, such as pump-buckets, hydraulic-gear rings, 
steam-jointing, &c. It is also used for packing 
water-gauge glasses. 

Messrs. Holden and Brooke, Limited, of Man- 
chester, have an extensive and extremely interesting 
exhibit of their well-known injectors, water-heaters, 
steam-driers, steam-traps, water-meters, valves, and 
other articles of manufacture. This stand, like some 
others in the building, is one of considerable im- 
portance and great interest, but to describe the 
majority of the objects shown would be to traverse 
ground already covered in these columns. We 
may, however, have occasion to notice some of this 
firm’s specialities in a future issue, and for the 

resent can only refer our readers to the very 
interesting exhibits at Olympia. 

Very much the same remarks apply to the Crosby 
Steam-Gauge and Valve Company, Limited, of 147, 
Queen Victoria-street. They show examples of 
their steam and gas-engine indicators, and hydraulic 
indicators ; also ammonia indicators, planimeters, 
pressure and vacuum gauges, and recorders. On 
the stand there are also gauge-testing machines, 
spring-set safety-valves, lubricators, and other 
articles of manufacture by this firm. 

The Empire Roller Bearings Company, of i5, 
Victoria-street, 8.W., show a working model of a 
truck on rails fitted with the firm’s roller bearings, 
as also a model of a fly-wheel having these bear- 
ings. Applications of these bearings to railway 
axle-boxes, shafting, &c., are also shown. 

The Northampton Direct Casting Company ex- 
hibit castings made direct from the blast-furnace. 
In our issue of June 17, 1904 (page 856), when the 
foundry was opened, we gave a full account of cast- 
ings made by this firm. Since then new applications 
of direct castings have been found, and the firm 
has recently opened a pipe foundry for casting 
iron pipes up to 5 in. or 6in. The capacity of 
this foundry will, however, be increased later. 
Road and sanitary castings are exhibited ; cupola 
castings are also made by this firm. 

The Sheepbridge Coal and Iron Company, 
Limited, of Chesterfield, also exhibit iron castings, 
including water-pipes, bends, tees, wheels, pulleys, 
valves, and colliery castings generally. They also 
show a 15-horse-power portable colliery haulage- 
gear, electrically driven. 

The British Hele-Shaw Patent Clutch Company, 
Limited, of Liverpool, exhibit several examples of 
the clutch which they manufacture, and which has 
already been noticed in ENGINEERING,* 

The Autoloc Syndicate, Limited, of Finchley, 
show the ingenious device known as the ‘‘ autoloc.” 
This also has already been noticed in ENGINEERING. + 
Its use is being extended toall kinds of hand-levers, 
for which it is most valuable. 

The Concentric Condensers, Limited, of North- 
umberland-avenue, show an example of their con- 
denser, which consists of a number of concentric 
cylinders, one within the other, leading into headers 
at each end, the whole being held together by bolts 
passing through from end to end. The annular 
spaces are occupied by steam and water alter- 
nately. 

The Carborundum Company, of Chancery-lane, 
exhibit a large number of grinding wheels of all 
sizes, extending from those of largest diameter 
down to the small wheels used by dentists. Very 
beautiful examples of crude carborundum are shown 


* See ENGINEFRING, vol. lxxvi., page 163. 
+ ibid., page 144. 
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in the crystal, as taken from the furnace. A number 
of sharpening stones, hones, &c., are also exhibited, 
showing the wide application this material has for 
abrading purposes. There are also on this stand 
samples of carborundum powder, carborundum 
paper, cloth, rubbing blocks, &c. 

Messrs. Henry Pels and Co., of 265, Strand, 
exhibit a joist-shears driven by a 10-horse-power 
motor, by means of a chain drive, and one of 
John’s patent angle and tee riesgo. eal An- 
other of this firm’s productions which we have 
illustrated on a previous occasion is John’s patent 
notching-machine.* 

Messrs. Arthur Ross, Hotchkiss, and Co., of 
Glengall-road, 8.E., exhibit a glass model of a 
Hotchkiss automatic circulator, which shows very 
clearly the simple and effective working of this 
ingenious apparatus. On the same stand are shown 
a large number of samples of boiler-scale and fur 
which have been removed from boilers. 

The Albany Engineering Company, of Ossory- 
road, 8.E., show a rotary pump specially designed 
for forced lubrication. 

Messrs. Willans and Robinson, Limited, of 
Rugby, show. examples of a process of casting 
alloys for bearings. 

On the stand of Messrs. George Richards and 
Co., Limited, isa short length of line-shafting run- 
ning in two swivel adjustable bearings which are 
worthy of notice on account of the ingenious 
method of lubrication adopted. An eccentric 
collar on the shaft depresses a plunger at every 
revolution, the combination forming an oil-pump of 
the simplest possible description. The whole 
arrangement is completely enclosed in the pedestal 
castings, and its extra cost is very small indeed. 
Each separate pedestal thus has its own system of 
forced lubrication, and the pressure of the oil may 
be far greater than is practicable when the supply 
is external to the bearing. Messrs. Richards 
apply the system to the bearings of line-shafting, 
air-compressors, and machine-tools, and work under 
a license from the Forced Lubrication Company, 
Limited, of 73, Bridge-street, Manchester. We 
shall shortly illustrate and describe this system of 
lubrication. 

Messrs. Broom and Wade, of High Wycombe, 
show a motor-lorry fitted with an engine for the 
use of ordinary paraffin, The road wheels have 
Hyatt roller-bearings. The lorry has already run 
15,000 miles, covering on an average 80 miles a day, 
six days a week, at practically no expense at all 
for repairs, except for the renewal of the tyre 
plates. The fuel bill on the above-mentioned service 
came to about 24s. per week. A mirror underneath 
the lorry shows the gearing to still be in excellent 
condition; in fact, the wear eo negligible. 
We hope in the near future to be able to publish 
drawings and full particulars of the construction 
and capabilities of this lorry. 

The Cambridge Scientific Instrument Company, 
of Cambridge, show a considerable variety of 
instruments for engineers, many of which have 
already been described in our columns. Ewing’s 
extensometer, for measuring the stretch of test- 
pieces, is on view, and also a model to demonstrate 
to a class the balancing of engines. One of the 
newest of the products of the firm is a recorder for 
use with the Féry radiation pyrometer. This pyro- 
meter, as is well known, depends on the principle 
of focussing the radiant heat of a furnace or other 

y whose temperature is to be measured on to a 
small thermo-couple. The current generated is a 
measure of the temperature. In the recorder this 
current is caused to actuate the pointer of a very 
delicate moving coil galvanometer. The pointer 
moves horizontally, and terminates in a knife- 
elged head. The drum is horizontal, and between 
the paper and the pointer a piece of inked string is 
s‘retched. Every half-minute the clockwork actuat- 
ing the revolving drum causes the pointer to be 
suddenly depressed by the descent of a horizontal 
bar. The knife-edge presses the string against 
the chart, and leaves a dot, recording the tem- 
perature at that moment. As the string is 
straight, it will be seen that the ordinates of the 
record must be rectangular, instead of one of 
them being curved, so that no ‘‘ mental adjust- 
ment” is needed to realise the rate of change of 
temperature from the record. This is a very 


great convenience to a practical man, and the error 
due to the difference between the arc and the 
chord is quite inappreciable. 


* See ENGIngERING, vol. Ixxix., page 749, 


OPERATION OF RAILWAY POINTS 
AND SIGNALS BY POWER. 


Tue Low-PressurE Pneumatic System. 


During the five years that have elapsed since 
the method of working points and signals by low- 
pressure compressed air was referred to in the 
pages of ENGINEERING (page 331, issue of Sept- 
ember 14, 1900, and page 157, issue of August 20, 
1901), much has been done in the matter. 

The first-named reference was a description of 
the exhibit in the Paris Exposition; and the 
second referred to the installation of a power plant 
at Grateley, on the London and South-Western 
Railway, and the provision of automatic signals on 
the main line between Grateley and Andover. This 
was the first work done by the British Pneumatic 
Signal Company, of Westminster, who have since 
completed for the London and South - Western 
Company large installations at Salisbury and 
Staines. On the line between Woking and Basing- 
stoke the points and signals at the stations are 
operated by power, and automatic signals are pro- 
vided over the whole length of 23 miles. Work 
has just been commenced at Clapham Junction and 
Queen’s Road, where there is to be a large low- 
pressure — plant. On the Great Central Rail- 
way, the line between Ardwick and Newton is being 
so signalled. Part of the work has already been 
opened. There are to be fourteen signal-boxes on 
this stretch of six miles. If the line had been sig- 
nalled by ordinary mechanical means, the number 
of signal-boxes would have been nearer twenty, as 
most of them control junctions, where advantage 
has been taken of the modification granted by the 
Board of Trade for power plants as to the distance 
facing-points may be from the levers working them. 
The extensive marshalling sidings near Wath are 
to be signalled under the low-pressure system. On 
the Great Central line the British Pneumatic Signal 
Company have installed a set of automatic signals 
for the up line between Whetstone and Ashby 
Magna, and it is proposed to instal intermediate 
automatic signals on the low-pressure system in the 
Woodhead Tunnel for dividing the long section on 
the up line through that tunnel. 

In order to give some idea as to the present 
means employed in the operation of points and 
signals by the low-pressure pneumatic method, it is 
proposed to describe the installation at Basingstoke 
that was opened in May last. For the general 
scheme of the British Pneumatic ‘Signal Company, 
reference must be made to ENGINEERING for Sep- 
tember 14, 1900, page 331, where the locking-frame 
and point and signal motors are described. Improve- 
ments in these have been made since then, which 
can be noticed as the installation at Basingstoke is 
being described. 

At this place, as will be seen in Figs. 1 and 2, 
page 418, there are two signal-boxes, the west and 
the east, and also a ground frame for working a 
run-round cross-over in the Alton Bay line. Each 
cabin has a good view of the line it controls, and 
each works two up and two down lines. 

The west box (see Fig. 1) contains 55 working 
and 13 spare levers. The extreme points are: on 
the west side, 230 yards for facing-points (the 
double slips in the Alton single line, worked by 
No. 12 lever), and 295 yards for trailing points ; 
on the east side the extreme facing-points (those 
in the down through for crossing to the down 
local, worked by No. 52 lever) are 274 yards from 
the cabin, and the extreme trailing-points (those in 
the up through worked by No. 37 lever) are 288 
yards away. 

There are several cases where one lever works 
one of two signals by means of selection at the 
points. For instance, there are three home signals 
for the line from Alton. The one on the right is 
for continuing on the straight and leading into the 
Alton Bay. This is worked by No. 6, an indepen- 
dent lever. The other two are worked by one 
lever, No. 5, and which arm will fall when the 
lever is pulled is determined by the position of 
No. 30 points—the right-hand arm will fall if 
No. 30 points are over for the train to proceed on 
to the up local line, and the middle arm will fall if 
the points be normal and the road set for the up 
through. Similarly, the home signals for the up 
local, and worked by No. 2 lever, are selected by 
the position of No. 38 points and those for the up 
through (No. 4 lever) by No. 30 points. On the 
down road, the splitting home signals worked by 





Nos. 60, 62, and 64 levers are respectively selected 


by Nos. 52, 18, and 46 points. How this selection 
is obtained will be noticed later. The up distant 
signals are pulled off automatically, when the home 
signals they correspond to and their own upper 
arms are lowered. Nosignal-wires or other connec- 
tions to them from the signal-cabins are necessary, 
nor any lever in the locking-frame. 

The run-round cross-over in the Alton Bay, which 
is worked from the ground frame already referred 
to, is controlled from the west box by No. 54 
lever, so that no movement can be made at the 
ground frame when the signal is off for a train to 
enter there, or any conflicting shunting movement 
has to be made, or vice versd. 

At the east box, the position of which is shown 
in Fig. 2, there are 45 working levers and 1h 
spare spaces. Here all the points — facing and 
trailing—are well within the range. The junction 
with the Great Western line is worked from the 
east box. Here, again, levers are saved by the use 
of selectors, No. 4 signals being selected by No. 10 
cross-over, No. 7 by No. 18 cross-over, and No. 57 
by No. 48 points. The down distant signals are 
also automatically worked. 

The siding signals employed at both boxes and 
throughout the whole of the Woking-Basingstoke 
work are of the ‘‘ Dwarf” pattern. This is a small 
cast iron post with a miniature arm, having the same 
movement as an ordinary semaphore. The motor 
mechanism is at the foot of the post, the upright 
rod is in the pillar, and tle lamp is on the top of 
the post. The ‘‘ Dwarf” signal is so constructed that 
it can be placed in the ‘‘ six-foot,” and be clear of 
the structure gauge. The arm also is flexible, 
and go would cause little or no injury to any one 
who falls against it, and would “‘ give ” if struck by 
a passing load. 

Part of the mechanism of the low-pressure 
mapper system is the 5 oape of the points 

xy a motion-plate whereby the switches are locked. 

There is, therefore, no necessity to provide facing- 
point locks, as all the points are plunged, be they 
facing or trailing. At Basingstoke all the switches 
operated from the signal-boxes are provided with 
locking-bars, so that they cannot be moved should 
any vehicle be standing on them. 

Track-circuit is employed throughout the whole 
station, as is done all through to Woking. All 
the main lines are protected up to the fouling point 
of every siding connection, and through all cross- 
over roads. by that means any vehicle that may 
be left standing foul, or which should by any means 
get foul, would prevent the protecting signal from 
being lowered, or, if already lowered, would throw 
it to ‘* danger.” 

At Basingstoke, as at the other stations on the 
Woking-Basingstoke work, and on the Guide 
Bridge widening and other installations, the tiack- 
circuit not only prevents a running signal from 
being lowered, unless the line ahead be clear, but 
automatically restores the signal to ‘‘danger” after 
the train has passed it. 

Fig. 3 shows how this is achieved, and in its 
explanation the method einployed in the low-pres- 
sure system for working signals may be again re- 
viewed. The locking-frame in the signal-box is 
compused of slides (and not levers) similar to L in 
Fig. 3, and which is drawn forward. Vertical 
interlocking is employed, which is actuated by 
the tappet-rod H moving, as determined by a pin 
in the slot in the slide. Coupled to the slide is 
the slide-valve L?, and when a’signal has to be 
lowered the signalman pulls forward the slide L, 
so that the slide-valve L? is moved, which admits 
air at 7 lb. pressure from the supply X through 
the reducing-valve V to pipe a, which actuates 
valve R® on the signal-post. This aamits air at 
15 lb. pressure from the supply pipe X to the 
lower end of the cylinder A’, so raising the piston 
and lowering the signal. The signal can be re- 
stored to ‘‘danger” by the signalman in the usual 
way—by his pushing the lever back. He cannot 
complete the full movement, however, but only 
two-thirds, because to the piston in the cylinder [ 
is fixed a pin sliding in a second slot, which, when 
the slide was drawn forward, was forced into the 
lower right-hand corner of the slot. This, when the 
slide is restored, travels along the horizontal portion 
of the slot and is stopped there. : The slide has, how- 
ever, moved sufficiently for the slide-valve L? to 
close pipe a, and to: charge pipe 6, which opens 
valve R*, and this admits air to the upper side 
of the cylinder A? on the signal, and raises the 
arm. This opens port B, and air now passes from 





e through B to n, and thence to relay R'. This 
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LOW-PRESSURE PNEUMATIC POWER SIGNALLING INSTALLATION; L.S.W. RAILWAY. 
CONSTRUCTED BY THE BRITISH PNEUMATIC SIGNAL COMPANY, LIMITED, ENGINEERS, LONDON. 





ve 





Fic. 


cylinder I’ and puts the signal to ‘“‘danger.” This 
done, the air flows through indication valve I*, 
through cylinder 2 (guaranteeing that it, too, is at 
‘‘danger”) through indication valve 2%, through 
pipe F, back to the return indication cylinder I in 
the locking frame. It will be appreciated what 
savings are effected by the use of these selecting 
arrangements. 

The British Pneumatic Signal Company have an 
arrangement whereby points are held from being 
moved, even although the protecting signals have 
been put to ‘‘ danger,” and the levers working the 
latter are normal, and consequently the points are 
not held by the interlocking. This is particularly 
applicable to facing-points where the junction 
signals are some distance back, and therefore it 
becomes possible for a signalman to put the signal 
at ‘‘danger” after the train has passed it, to pull 
over the locking-bar before the train has reached 
it, and shift the points. This is shown in Fig. 5, 
and a description of this will enable us to explain 
how switches are actuated. 

In the cabin is the usual lever L and slide-valve 
L?, air supply X, reducing-valve V, outward air 
supply a for operating valves, and return b. At 
the points is a motion-plate M with two slots. In 
the left-hand one is a pin coupled to the switch- 
rod § attached to the switches. To the motion- 
plate is connected the usual locking-bar, so that 
when a vehicle is on the points the bar cannot be 
raised, and therefore the motion - plate cannot 
travel, and consequently the switches do not move. 
To the other end of the motion-plate is attached a 
piston working in cylinder C. Air at 15 lb. pres- 
sure is supplied to this cylinder from the main 
supply X by means of the valves R*, R®. As seen 
in the illustration, it will be necessary to move the 
motion-plate from left to right in order to actuate 
the switches. This is done by the signalman pull- 
ing towards him (to the left in the illustration) the 
slide L which, by the slide-valve L?, opens a supply 
of air at 7 Ib. pressure, which flows along pipe a to 
relay-valve R®, opening the same and allowing air 
at 15 lb. pressure to pass from pipe X to the left of 
the cylinder O, forcing the piston to the right and 
giving motion to the plate M. So far as the 
switches are concerned, the first part of the travel 
does nothing, as the pin connected to the rod S 
travels along the horizontal portion. The motion- 
plate travels enough to raise the locking-bar, also 
to partly move the valve D, which is done by 
means of a pin in a second slot, which is shaped 
ditlerently to the other. It also takes a lock fixed 
on the motion-plate out of the lock-rod S'. When 
the valve D was moved, it closed the connection 
between pipes w and u. This done, the motion- 
plate continues its travel; and now, by means of 
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the diagonal shape of the left-hand slot, mvtion is 

iven to the switches, and they are moved over. 

his, the second of the operation, does not 
affect the valve D, owing to the shape of the right- 
hand slot. The last movement, which is performed 
after the switches are over, causes a lock to 
enter another slot in the lock-rod S', and to bolt 
the switches. It completes the travel of the locking- 
bar, which has been moving all the time, and it 
moves over the valve D, so as to put pipes y, » in 
connection with each other. This allows pressure 
to flow from the supply through R’‘, d, D, and v to 
the valve controlling the movement of the piston in 
cylinder I*, which now opens pressure from the main 
to cylinder I?, and forces up the piston-rod, so that 
the pin (which was placed at the right-hand end of 
the straight portion of the slot when the lever was 
drawn forward) rises and gives a right-to-left motion 
to the slide, and automatically completes the stroke. 
Unless, therefore, the switches are over and bolted, 
the stroke cannot be completed ; consequently the 
signals cannot be lowered. The completed stroke 
of slide L causes L? to also move and open pipe a, 
so that valve R* is relieved from pressure, 

When the points have to be put tonormal, the 
reverse operation is carried out by means of corres- 
ponding pipes, valves, &c. 

When, now, the lever of a pair of points has to be 
locked by the track-circuit two notches n! n? are cut 
in the slide L: one for the normal position of the 
slide, and one for the reverse position. When a 
train is in the section (as represented by a pair of 
wheels) the track battery T B is short-circuited, 
the electric relay E R is de-energised, so that the 
armature falls and the circuit is broken. This opens 
cut-off valve C O, and allows air to enter the cylin- 
der C! and raise the lock; and this lock remains in 
as long as there are any wheels in the section. 

The whole of the four lines of way from Woking 
to Basingstoke are equipped with automatic signals 
similar to those seen in Fig. 7, above. They are 
nearly all bridges of si similar to that illus- 
trated. 

The sections are about 1500 yards in length. 
Each section is protected by a stop signal which 
carries the distant signal for the next post. The 
signals stand normally at ‘‘ clear,” and there is no 
overlap. The signals are operated by compressed 
air at a pressure of 15 lb. per square inch. 

The mechanism employed in the automatic signals 
is interesting and worthy of notice, and is shown in 
Fig. 8. This figure shows the mechanism of a 
stop and a distant signal on one post, with the 
stop-arm “off,” and the distant “on.” In the 
sides of the base of the signal are two diaphragms, 
one for each arm, that on the right being for the 
stop-arm. Normally, current is flowing through 

















Fig, 8, 


the valves seen at the back, which admit air at 
a pressure of 10 lb, from a reservoir at the si 
to the diaphragm, so that the piston is driven 
out and forces the arm of the lever downwards, 
which pulls off the signal. When the track bat- 
tery is interrupted, the circuit is broken, the 
valve - stem falls, and the connection from the 
reservoir is closed, so that the diap is ex- 
hausted and the signal goes to ‘‘danger” by gravity. 
Coupled to the rod of the stop-signal is a down rod 
that has a pin working in a contact-maker. As 
seen in the illustration, the pin is at the end of its 
stroke, and has turned the contact maker to the 
right. When the stop-arm is at ‘‘danger” the contact- 
iece makes contact with the other set of springs. 
wo objects are achieved by this : the lower distant 
arm cannot fall until the upper arm is “off,” and 
when the upper arm is lowered the circuit is com- 
leted to the distant in the rear ; and this circuit is 
roken when the stop-arm goes to ‘‘danger,” which 
causes the distant to follow suit. 

At certain places on the Woking-Basingstoke 
line at which signal-boxes have been provided, 
traffic requirements do not call for the cabins to be 
always open, and then the main-line signals require 
to be worked automatically without the signalman’s 
aid. As these are operated by power, controlled by 
levers in the signal-box, an arrangement has been 
devised whereby this can be achieved. 

The arrangement is illustrated by Fig. 6. A 
special lever, known as the “‘ king-lever,” is pro- 
vided in the locking frame, which is released in the 
interlocking when all the running signal-levers 
are over. The king-lever is pulled, and the 
running signal-levers are thereby. ‘‘ back-locked” 
in their over position. Ordinarily, when the next 
train , it would restore the lever auto- 
matically, as shown in Fig. 3; but the lever 
is held by the king-lever, and therefore the air 
passes through the valve G, operating the cut-off 
valve Z ; and this cuts off communication between 
pipes Q and L; and an exhaust-pipe, relieving 
the pressure under the diaphragm R, cutting off the 
main air supply, and causing the signal to go to 
“danger.” At the same time the air acts on relay 
V, and admits air from pipe Q, which operates on 
the slide-valve T, and closes the opening H. It 
then passes along pipe M, and ts relay D, 
admitting air to the upper side of the cylinder 8, 


so guaranteeing that the signal is at ‘‘ danger.” 
When the train passes out of the section, relay 

3 (in the lower part of Fig. 6) is energised, so that 

circuit a b is made through the magnet P, which, 
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by closing the valve G, exhausts the air from under 
the diaphragm of the cut-off valve Z, and the relay 
V admits air from the pipe Q to the pipe L, and 
so to the relay Rat the signal. At the same time, 
the air supply is cut off through relay V, the pipe 
M (operating the relay D) is exhausted, the air on 
the upper end of the cylinder S is also exhausted, 
so that the signal is again cleared automatically. 

The following is a list of the plants fixed by the 
British Pneumatic Signal Company up to the end 
of last April :— 
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Name of Station. | Railway. sis ae gels 
elt wie o a £24 
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FSS/EEIZI2\2 47 |\z< 
Grateley .. —..|L, & 8. W.|36/17|..|19/72/46/81| 1 
Grateley Ground | } 
Frame .. é: dé --| £]..} 6] & 4 
Grateley-Andover’. ,, lekiclestesfcslee] «» | 22 | 22 
Salisbury, East *.. a 26/17] 3|18\64|33/30) 2 
pa West .. a. 22/20) 7/15/64/34)3u; 2 
7 Ground } 
Frame ... be ye 2| 1) 1] 4) 8] 2) 2 
Basingstoke, East as 24/20) ..|16/60) %2)36) 4 
ur. Wetl. $1|28] 1|13/6e/37|40] 4 
ad Ground | 
Frame .. on * 1,1 1)1\ 4 2 
Barton Mill as a 12) 8} 1j11/32/19)14) 4 
Barton Mill t 
Hwk .. oe oe a Te, ee. 28 
Hook ee Pr os 16)11} 2)11/40)23)22) 4 | 
H ok to Winch- 
field .. oe os Giteeloclcsl-cbedh vst @ 4 
Winchficld ee 9 2/14) 1/12/48)34) 25) 4 | 
Newnham sidings a 1] 1) 4) 8} 2) 2 | 
Winchfield to Fleet wi orl sabwebestent: (hevies 8/ 12 
Fleet ea ne pa 16}10) 1) 5/82)24) 2) 4 | 
Fleet to Farn- 
borough. . oe ~* ofestesloolecioctoot es 8| 12 
Farnborough... ae 19}11) 1) 9/40) 23/22) 5& 
Sturt Lane bid * 10} 4) 1) 6/20/12) 4) 7 | 
Sturt Lane to Pir- | 
bright .. oe » colecloc|.. 6 Ss: @ 
Pirbright .. Bs 2}-1| 3/12] 7| ¢] 6 
Brookwood ~~ a 18} 15) 2) 5} 10) 26)28 
Brookwood te | 
|: Woking .. © és Sheeledseles at tern |S 
Staines, East .. af 15} LO} 1) 6)3x) 20/19) 3 | 
a, st 22/13] 1) 4/40/26) 41) 3 
= oe Ground | 
Frame .. ‘i. a 2} 1) 2) 3) 8 | 
-oen June., 
est Main* .. * 5} 3]..) 4/12) 8] 5) & 
Clapham  Junc. 
Weat Windsor* oe 18} 13). .| 6/36)21)22) 12 | 
Clapham June. | 
East Windsor 
and Main* nA 43} 28) ..'18)84/56)/46) 13 
Clapham = Junc 
West Londo. 
Junction* PS “i 23/15) 2) 8/48/33)26) 14 
Clapham June., 
est London 
Junc. Ground 
Frame* é oe 8] 4) 3} 3/12) 5] 5) 4 | 
Ardwick --| GOR. |21/13) 2) 4/40)20)24) 4 | 
Ashburys East .. ya 24/20]. | 8/2/37/30| 7 
“2 West .. ee 22/14]. .|12) 48] 28/21 
Priory ee a 96 28/21) ..|15/64/42/37) 5 | 
Gorton... a 21) $|..| 7/86|26/14) 6 | 
Fairfield .. ae oe 22/11) 1/10)44/28)15 | 
Fairfield Ground | 
Frame .. a ~ 3) 1] 1) 3} 8] 3} 2] 6) 
Audenshaw Junc. pe 12) 6]..| 6/24] 16]10 
Guide Bridge :— 12 | 
Stockport Junc. o 14/15}..| 7/86)28}21| 11 | 
Stalybridge Junc. Hd } 2) 19)..| 9)48/31}28) 4 | 
North .. oe 99 6 6/..| 8)20)10)10) 4 | 
East os oe 99 14) LO). | 12/36/18) 18 | 
Dewsnap .. ia es 12) 7}..| 9/28]t7/12) 8 | 
Hyde Junction .. 9 22) 15)..| 7/44/28/25) 2 | 
Newton .. és “i 12) 7|..| 5/2a/t4) 7 } 
Brigittenau Austrian | 2)12)..|18 28) 3/13 | 
State Ry.| | | 
Ermont, No.2 ..|Ch. de Fer|22/19|..| 3 44 
du Nord 
| 
* Not yet commenced. 
Total number of signal levers .. ie oo F 6. 1 GO 
Pe » switch levers .. oe iohce 
pea pe control levers. . Se on ts 36 
” ” r) oe oe ee 341 
” ” levers .. 1515 
” ” signals .. Sil 
oe » switches ad 748 
od 08 station distanis sid « 
0 a auto-sections .. a ab pe 62 
Sir W. G. Armstroxc, Warrwontn, axp Co., 


Limrrep.—The net profits realised by this company in 
the financial year 1905.6 were 523,152/., as compared with 
494.5592. in 1904.5, and 501,687/, in 1903-4. The dividend 
remaing at 15 per cent., but the carry over is increased 
from 84,034/. in 1904-5 to 103,869 in 1905-6. The directors, 
in view of the important part played by torpedoes in 
naval warfare, have acquired an interest in Whitehead 
and Co., Limited. The paid-up capital of the Armstrong 
Company stands at 4,210,000/., which 1,000,0007. is 
represented 
having interest at the rate of 4 


issued to the extent of 1,500,000. The reserve fund stands 


at 700,000/. ‘The company holds shares and debentures in | 
other undertakings to the extent of 669,614/, 
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by 4 t. pre’ ares ; deben 
Sal tec ae ae ty os om | the Vulcan Company, of Stettin, and to show their 
interest and apete 


THE LAUNCH OF THE “ MAURETANIA.” 


Tue Mauretania, the new express turbine-driven 
Cunard liner, fully illustrated and described in our 
issue of the 14th inst., was successfully launched from 
the yard of the builders, Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, on the 20th inst., 
and was subsequently moored alongside their works, 
couvenient for the placing on board of all the 


machinery and boilers a of a floating crane | be 


of 140 tons capacity. e usual sequence of events 
associated with launches. was departed. from on 
this occasion, becaus> high water was not until an 
advanced hour in the afternoon, so that the time- 
honoured luncheon succeeding the launch could not 
be given. The arrangement adopted, however, was 
one that gave satisfaction to the large number . of 
guests invited'to the launch, as it included an inspec- 
tion in the forenoon of the turbines and boilers con- 
structed for the ship, followed by a luncheon at the 
works of the Wallsend Slipway and Engineering 
Company, Limited. The visitors were immensely 
impressed, not only with the magnitude of the units 
of machinery, but a'so with the very fine shops in 
which they stood. We illustrated and described the 
machinery of the Mauretania in our issue of the 
14th inst , and need not enter again into details. The 
party was conducted through the whole of the works ; 
and as the guests included a large representation of 
constructive engineers, and the technical officers of 
the Admiralty, Board of Trade, Lloyd’s Committee, 
British Corporation, and other similar institutions, 
the freedom with which the work was exposed indi- 
cated a liberality of mind on the part of the manage- 
ment, which is to be commended in the interests of 
science. The ladies and lay members of the party 
were, perhaps, more impressed by the fact that the 
were driven in motor-cars and other vehicles throug 
the stokeholds, and also through the funnels. 

At the luncheon which followed, Mr. Thomas Bell, 
the chairman of the Wallsend Company, presided, and 
proposed the toast of the Cunard Company as owners 
of the turbines, Mr. William Watson facetiously 
suggested that, although the company had paid some- 
thing on account they were not the owners ; but he 
quite believed that the Wallsend Company would do 
everything that they had promised to accomplish. 
Mr. Watson referred to doubters, who inclined to the 
view that the ships might become ‘‘ white elephants ;” 
and there was a general cheer when he expressed his 
firm confidence in the future of the turbine machinery. 
He—as did Mr. Bell—paid a high tribute to the general 
manager of the Wallsend Works, Mr. Andrew Laing, 
and spoke of his long association with the building 
of machinery for Cunard liners. Mr. Laing’s reply 
was reminiscent; he remarked that he had been 
associated with Mr. Bain, the general superinten- 
dent of the Cunard Cumpany, for twenty years, and 
during that tims had built machinery totallin 
about a quarter of a million horse-power. Al 
the ships which had been ordered by the Cunard 
Company in the Tyne district, although built in 
four yards, have been engined at the Wallsend 
Slipway and Engineering Company’s establishment. 
Mr. Laing paida graceful compliment to his colleagues 
on the Turbine Committee, passing a tribute to the 
memory of Mr. Harry Brock, of Dumbarton, ‘‘ whose 
untimely end had cut short a promising career,” 
and acknowledged the ‘‘ great genius of the Hon. 
Charles Parsons in connection with the invention of 
the steam-turbine,” remarking that without his great 
invention it would have been very difficult to realise 
such a speed as was quite anticipated for the immense 
dividend-earning Atlantic liner Jaunched that day. 
‘*The step from turbines of the 4000 to 5000 indicated 
horse-power of a year or two ago to those of the great 
liner was one requiring great financial enterprise and 
great engineering courage, and the shipping profes- 
sion will always regard with gratitude the lead set by 
the Cunard Company.” 

The guests proceeded afterwards to the ship- 


building yard to witness the floating of the vessel. 


The launch was a complete success, although from a 
spectacular point of view it was not quite so imposing 
as that of the sister-ship Lusitania. The weight was 
about 700 tons more, and the declivity was something 
like 6 in. greater, distributed throughout the complete 
e ship was slowly brought up by the dra 
of 1000 tons, which were found quite adequate for the 
purpose, and a very short time aeguel before the 
vessel was moored alongside. After the launch the 
guests were entertained at afternoon tea, and oppor- 
tunity was then taken of honouring the usual toasts. 
Mr. G. B. Hunter, the chairman of the company, pre- 
sided, and there was a supgenttive company of 
engineers, all the ome establishments in the kingdom 
being represented. Although we refrain from giving a 
list, an exception a | be made in the case of Mr. R. 
Zimmermann, who had come from Germany to represent 


will in the undertaking. The invita- 
tion to be present, and the acceptance of it, formed a 


further gratifying feature in connection with the 








proceedings. Sir William White, who proposed the 
success of the Mauretania and of the Cunard Company, 
made reference to the determination of this country to 
maintain her place amongst the maritime nations of 
the world. Such a determination is quite consistent 
with goodwill towards our German friends; and we 
hope that they, on their part, will carry forward the 
contest with equal courage, because it is only by such 
friendly rivalry and co-operation that engineering can 
advanced. Science does not recognise geographical 
boundaries, and while its rewards may pass alternately 
from one nation to another, the ultimate end must 
ever be an advance of benefit to all. Sir William 
White was probably unaware of the presence of 
Mr. Zimmermann, or we feel sure that he would have 
referred to the appropriateness of representation on 
the part of Germany on such an occasion. 

The various speakers had much to say about the 
success of the Cunard Company in the past ; and, in 
coupling the toast with the name of Mr. William 
Watson, Sir William White referred to him as “‘ the 
worthy successor of a great line of administrators, in 
whose hands, and in the hands of whose colleagues, 
the reputation of the , company was safe.” Mr. 
Watson replied, and presented to the Dowager 
Duchess of Roxburgh, who named the ship, a silver 
casket, as a memento of the occasion. Lord Tweed- 
mouth, the First Lord of the Admiralty, replied on 
behalf of his sister-in-law. The Admiralty, he said, 
were partners with the company in the building of there 
ships, but he hoped that they would only te sleeping 
partners, and that the vessels would never be calkd 
upon to serve the countryin war. They must, however, 
be a source of strength, not only from the material 
but from the sentimental point of view, because they 
linked together the Navy and the mercantile marine. 
Sir William Forward = the toast of the firms 
associated with the building of the ship, and coupled 
this toast with the names of Mr. G. B. Hunter, the 
chairman of the builders’ company, and Mr. Thomas 
Bell, the chairman of the Wallsend Company. In his 
remarks, as in various speeches throughout the day, 
reference was made to the services rendered by Mr. 
M. H. Maxwell, the chairman of the shipbuilding 
committee of the Cunard Company; to Mr. James 
Bain, the general superintendent ; to Mr. Peskett, the 
naval architect, and other assistants of the company. 
The Hon. Charles A. Parsons was also called upon to 
make a few remarks, and the proceedings terminated. 

So far as the ship herself is concerned, we have 
nothing to add in the meantime to the full description 
we have already published. We have, however, been 
asked to state that no guarantee of speed from port 
to port across the Atlantic has been asked by the 
Cunard Company, or given by the builders, in connec- 
tion with the Mauretania and Lusitania. 





Tue Ousrpurs Vatiey.—A scheme Las been under- 
taken to bring Newcastle into closer union with the 
suburban districts of Heaton and Byker. The scheme 
involves the filling up of the valley of the Ouseburn, 
which is some 1300 ft. wide, with a depth, in places, of 
120 ft. The operations will include the diverting a river 
from its bed, and cutting a new channel for a ferro-con- 
crete culvert, partly through old colliery workings. Tho 
filling . the valley will absorb 5,000,000 cubic yards of 
material, 





ManxcusstrR Suip Canau.—The Manchester Ship 
Canal Company has completed the difficult task of laying 
a 240 ton syphon across the bed of the canal at Frod- 
sham. In order to increase the depth of the water in the 
canal by 2 ft., as the directors were empowered to do by 
an Act of 1904, the company had two courses open to 
it—viz., dredging, or keeping in tidal water to the desired 
extent. The latter course was decided upon, as being 
the least expensive; but, in order that it might be 
carried out, arrangements had to be made for dealin 
with the Frodshan: sewage and the Hoolpool Gutter, an 
draining low-lying lands round about, which wou!d be 
more subject to floods at high tides under the new ccn- 
ditions. a Mr. W. H. Hunter, chief engineer 
to the company, a two-pipe syphon constructed for 
carrying this water under the canal into the Mersey. This 
syphon is constructed of iron pipes 6 ft. long, having an 
inside diameter of 3 ft. 6 in. ‘Two lengths of pipe were 
strongly bound together, and then covered with a coating 
of cement 5 in. thick, held together by steel-wire netting. 
When completed the syphon was about 180 ft. long, and 
weighed 240 tons. To remove it from a wooden frame in 


8° | which it had been erected at Norton, much tackle and 150 


men were employed, and it was safely dropped into the 
waters of the canal under the personal superintendence of 
Mr. Hunter. Thesyphon was next towed down to Frod- 
sham Marsh, a distance of eight miles. The ends, which 
were sealed, rested upon pontoons, and. another pontoon 
sailed over the centre, supporting it. There was a tug fore 
and aft. Near the Weaver sluices at Weston Point the 
sypkon went aground, and an hour was occupied in again 
petting it A. The work of placing the syphon in the 
prepa for it at the bottom of the canal was next 
begun ; and when partly across the canal the syphon 
cracked in the centre. The escape of air threw up the 
water of the canal to a considerable height, and the filling 
of the syphon with water greatly enhanced the difficulty 
of placing it in position. However, eventually all diffi- 
culties were overcome and the syphon was duly laid. 
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THE LATE CAPTAIN HUBERT H. 
GRENFELL. - 


WE regret to announce the death of Captain H. H. 
Grenfell, late Royal Navy, which took place’ on the 
13th inst. at Alverstone, Hants. The deceased gentle- 
man entered the Navy in 1859, passing out of the 
Britannia at the vot f of the list, and as sub-lieu- 
tenant gaining the Beaufort Premium. He acted for 
some years a8 first lieutenant of the Excellent, and 
whilst there, in conjunction with Naval Engineer 
Newman, worked out what is claimed to have been 
the first design for an hydraulic naval gun-mounting. 
He retired from the Navy in 1886, taking an appoint- 
ment with Messrs. W. G. Armstrong, Mitchell, and 
Co. ; and it was whilst with them that he perfected his 
invention of self-illuminated night-sights, which were 
adopted by the Admiralty for the whole of their naval 
guns, and also by anumber of foreign navies. He was 
also a pioneer in the advocacy of a telescopic sight for 
day use, but failed to induce the authorities of the 
day to adopt this important adjunct to accurate marks- 
manship. He also led the way in the matter of pro- 
viding guns with sight-scales marked in large and 
plain figures, which thus replaced the finely-divided 
scales invariably fitted up to that time. He further 
worked out an arrangement, the principle of which 
has been adopted in the new quick-firing field artil- 
lery, by which the changes of angle between the line 
of sight and the axis of the bore required when firing 
at a moving target can be effected without disturbing 
the line of sight. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 19. 

Tue demand for basic and Bessemer pig iron, which 
has been —s the market for months past, still 
continues. Fully three-fourths of the o1tput of the 
great centres— namely, Pittsburg, Mahoning, and 
Shenango—have been sold for the first six months of 
next year. Most ofthe furnaces outside of these three 
centres have also sold considerably of their output for 
next year’s delivery. Quite a number of furnaces have 
refused the temptation to sell all of their output, and 
this capacity is being held for such high prices as may 
be realised. Bessemer has advanced to 19 65 dols. at 
Pittsburg ; basic, 19.35 dols.; No. 1 foundry has sold 
as high as 20.15 dols. Low phosphorus has com- 
manded 26.25 dols., and ferro-manganese is quoted at 
90 dols. spot delivery. Common iron has advanced 


2 dols. per ton, and sales are being made at | dol. per | Whils 


ton over that figure by way of premium. The sheet 
and tin-plate mills have sold all they can turn ou’ this 
year. Very little sheet or tin-plate is being con- 
tracted for at present for next year’s delivery, but a 
demand may set in at any time. Prices for these pro- 
ducts cannot certainly decline, because of the high 
and advancing price for steel billets. It .is stated, on 
apparently good authority, that the western and 
southern rail-mills have sold their entire output for 
1907. The eastern rail-mills have sold half of their 
output next year, and the mills around Pittsburg are 
nearly as well sold up. This oversold condition is 
due to the fact that nearly all the railroads anticipated 
their next year’s requirements several months sooner 
than usual. A large percentage of these orders is 
for rails 90 lb. to 100 1b. to the yard. Practically a 
similar condition of things exists in the structural 
mills. Nearly all of the structural mills have sold 
their output for the first three months of next year. 
The plate-mills also have sold very liberally because of 
the urgent demand from car-builders, who booked 
orders of such magnitude as to appear almost im- 
probable, 

Meanwhile, to intensify the situation, the price of 
Connellsville coke is moving upward. The demand, 
even at the advance in prices, is greater than the 
supply. The railroads are not furnishing rolling stock 
as fast as the coke is drawn, and, therefore, there is a 
glut of freight and an accumulation of coke, which is 
interfering with the easy operation of the ovens. 
Furnace coke is now selling at 3 dols. to 3,15 dols. per 
ton, and urgent buyers will probably be obliged to 
offer premium prices, which may crowd the price up 
to 4 dols. or 5 dols. per ton, The production of coal, 
especially in Western Pennsylvania, is also interfered 
with by a scarcity of cars, which the railroad people 
do not appear to be able to remedy. This creates a 
virtual scarcity of coal at delivery points, and as a 
result manufacturers are paying more money for coal 
than it is strictly worth, hm | more than they would be 
called upon to pay if the railroad people could deliver 
coal as fast as mined. The car service is unsatisfactory 
‘n many sections where heavy plate is concerned, but 
there is no present remedy. The car-builders are 
working night and day turning out both steel and 
wooden cars, and the condition is full of emergencies. 








a. ELSH Coat For ITattan Rattwars, —The Italian State 
rena authorities, who recently withdrew their inquiry 
or 100,000 tons of coal on a f.o.b. basis, have since invited 
tenders for a considerable quantity on c.i.f. terms. 


THE SALISBURY ACCIDENT. 

To THe Epiror or ENGINEERING. 
S1z,—The surprising and childish rider added by the 
jury on the above poses, Bes been commented on by trained 
locomotive men, and the able and much needed note in 
your issue of July 20 will be read by them all over the 
world with feelings of satisfaction and relief. 

The travelling public generally are unaware of the 
unceasing vigilance, activity, and sense of responsibility 
maintained on their behalf by the locomotive foremen, 
assistant locomotive foremen, and district locomotive 
superintendents of British railways, items which would 
be at once stultified by adoption of the recommendation 
under notice ; and in the public interest it is to be hoped 
that the jury’s absurd comment will not, under a grand- 
motherly legislation, be the cause of railway companies 
being hampered by dangerous, expensive, and vexatious 
restrictions. a cece, 

The desire. for an excuse to shirk responsibility is a 
sign of the times, and it appears that the custom of 
‘dry nursing” men, and the wish to expect responsible 
Officials to ** kee om and bark themselves” so detri- 
mental to sound discipline, are everywhere undermining 
the principles of honest Lge ape : 

That a man has received, read, and signed for a notice 
should be sufficient. Are locomotive foremen to spend 
most of their time holding Kindergarten classes for the 
discussion of the gradient profiles, &c., of the railway 
they serve ? 

I am, sir, your obedient servant, 
Crcit G. Howstn, A.M.I.C.E., 
District Locomotive Superintendent, B. B. 
and C. I. Railway. 
Ahmedabad, India, September 7, 1906. 








FOSTER’S STEAM-TURBINE. 
To THe Eprror or ENGINEERING. 

Srr,—I thank you for the review of my book on ‘‘ Steam 
Turbines” in ENGINERRING of the 21st inst., but should 
like to repudiate some rather serious charges made against 
me, to correct certain errors of your reviewer, and to 
protest against its grave omissions. 

Your reviewer charges me with obtaining, without ac- 
knowledgement, illustrations from your pages. I admit 
that three illustrations—three out of 249—were obtained 
from a pamphlet which was a reprint from ENGINEERING, 
but which was sent me for pu of publication by the 
makers of the turbines in question. No illustrations were 
taken from the of ENGINEERING itself. Again, 
your reviewer states that certain special mathematical 
investigations in my book are reproductions of the work 
of others. Such a statement is absolutely wrong; my 
solutions of the problems were ail obtained independently. 
ilst on the subject of mathematics I should like to 
point out that only a small portion of the book is mathe- 
matical. P 

Your reviewer is correct as to the slip on page 86. The 
“eondition” is that for maximum efficiency, and not 
maximum turning effort. The slip was due to the mis- 
placed insertion of the short paragraph immediately pre- 
ceding the statement in question, during revision of the 
proofs. On the question of end thrust I think that your 
reviewer's method is wrong. Certainly he has produced 
no evidence ~~ mine, and if he considers the case in 
which the blades, mounted on a cylindrical drum, are in- 
finitely thin, common-sense will tell him that static pres- 
sure can produce no end thrust. 

The reference to the ‘‘ best blade —— ” shows that 
your reviewer has not read the text carefully. Following 
on the figures quoted, certain modifying influences are 
discussed (pages 102 to 105), and considering friction 
alone, it is pointed out that for a reaction turbine the best 
blade angles are probably 75 deg. or 80 deg. and 30 deg. 
It is then pointed out that clearance leakage may require 
a smaller outlet angle. If your reviewer will calculate 
the energy dissipated in skin friction (this loss is propor- 
tional to the product of the areA of the passageways and 
the mean cube of the velocities relative to the blades) 
with various outlet angles, he will see that the friction 
loss is not least when the outlet angle is least, nor when 
the inlet angle is 90 deg. 

Your reviewer’s reference to my alleged inconsistency 
as to the definition of a “stage” is incorrect, as the two 
references to the stage of a Curtis turbine on page 7 will 
prove. 

I do not, however, complain so much about the criti- 
cisms in the review as of its omissions. The things which 
differentiate the book from others—the method of de- 
signing blade lengths and number of s $ proportion- 
ing of condensers; the reason for the falling off in sea 
speed of turbine steamers ; design of turbo-compressors ; 
a general method of determining the critical speed of any 
rotor, and the design of turbine details, amongst others, 
—are not mentioned, unless included in the passage ‘‘ the 
book has its merits.” 

Yours truly, 
FRANK Foster. 

7, Victoria‘road, Whalley-range, Manchester, 

September 24, 1906. 


[Mr. Foster is still wrong in his correction ‘to the 
slip he acknowledges, as the speed for best efficiency is 
4 v, cos 8, and not 7, cos 8, as stated. This may have 
arisen from the work being “ original,” since a reference 
to any standard work on hydraulics would have prevented 
the slip. If Mr. Foster is unable to perceive that the 
pressure difference at the ends of an annular belt of steam 
must be balanced either by the mass acceleration of the 
steam or by equivalent resistances, we are afraid we cannot 
help him. Since, in practice, the total momentum of the 








steam is little increased after its passage through a group 


of 16 to 30 stages, it is obvious that for all practical 
purposes the end thrust in the rotor will be as stated— 
viz , half the pressure difference multiplied by the whole 
area of the annulus. Given this — difference, the 
end thrust is quite independent of the proportions of the 
blades, even if these are infinitely thin, as Mr. Foster 
suzgests, or, indeed, even if they are entirely absent. 
Thus the end thrust on a straight uniform pipe through 
which water is flowing is simply the whole area of the 
pipe multiplied by the difference of pressure at the two 
ends. Mr. Foster is also wrong in maintaining his state- 
ment as to blade angles. In reaction turbines working 
with a given total head, the velocity through the bladi 
increases with the angle of discharge, and decreases wit 
an increase in the angle at entrance, provided that the 
bucket speed is that of synchronism, and the frictional 
loss increases very rapidly with the increase in velocity. 
Hence, if the om eae speed can be worked to, 90 deg. 
is the best value for the entrance angle. and zero (if it 
were practically possible) for that of discharge. The 
method given of proportioning the blading of a reaction 
turbine, to which he calls attention in the concluding 
sentence of his letter, like all others we have yet seen 
published, is crude and unreliable, since it totally neglects 
the important fact that in reaction steam-turbines most of 
the stages are run at other than the synchronous 5 . 
In the case of an electric-light turbine, the speed the 
last stage of the low-pressure group is often less than half 
its proper value, and in marine turbines it may be as 
little as a quarter this value. This factor has an eno:- 
mous influence on the efficiency of the turbine.—Ep, E.}. 








PRESENTATION TO Mr. ALLEN Ransome.—The numer- 
ous friends of Mr. Allen Ransome, whose name is almost 
a household word amongst users of the highest class of 
wood-working machinery, will be pleased to learn that 
this gentleman has just celebrated his golden wedding. 
The event has been duly recognised by the workmen and 
omg - Messrs. <. me ha rey — of Newark, 

r. Ransome being presented with a gold cigarette-case, 
and his wife with a gold scent-bottle, as mementoes of the 
occasion, whilst on Wednesday last the staff entertained 
their chief to dinner in the town hall. Like most other 
successful men of the passing generation, Mr. Ransome 
had the great advantage of having serious responsibilities 
thrust on him at an early age. is father was for many 
years senior partner of the well-known works of Messrs. 

some, Sims, and Jefferies, Limited, at Ipswich, and 
here Mr. Allen Ransome served hisapprenticeship. Before 
he was out of his time, however, he was, though still an 
apprentice, made manager of the field implement de- 
partment of the works, having under his direction some 
300 men. It was whilst he occupied this position that 
the firm gained the Royal Agricultural Society’s medal for 
ploughs at the Lincoln meeting of the Society, gaining 
the prize in competition with forty other firms. The 
success was mainly due to Mr. Allen Ransome, who took 
the trouble to acquire some practical experience in 
ploughing, and then built the plough that gained the 
award stated. In 1855 Mr. Ransome, though still oaly 
twenty-two years old, was appointed maneger to Messrs. 
Samuel Worssam and Oo., at Chelsea, builders of saw- 
mill machinery, and some time afterwards purchased a 
share in the business. The subsequent gtowth of this 
undertaking is too well-known to make it necessary for 
us to enlarge on it here, and its continued success must 
be attributed mainly to Mr. Ransome himself, who still 
- in —_ attendance at the fine works of his company at 

ewark, 





Contracts.—The Stalybridge, Hyde, &c., Tramway 
Board have placed the contract for a 2000-kilowatt tur- 
bine set for their generating station, including turbine, 
generator, and condensing plant, with Messrs. Willans 
and Robinson, Limited, Rugby. As westated in our last 
issue, the three-phase alternator will be built by Messra. 
Bruce Peebles and Co., of Edinburgh.—We are informed 
that Messrs. E. G. Herbert, Limited, of Manchester, 
have received an order from the War Office for a file. 
testing and indicating machine for Woolwich Arsenal,— 
Among recent orders the Stirling Boiler Company, 
Limited, Motherwell, have been awarded contracts for 
four boilers, each of 5750 square feet heating surface, to 
be fitted with superheaters, chain-grate, stokers, &c., for 
the Municipality of Sydney, N.S.W. Other contracts 
include boilers for Colwyn Bay and Walsall, and a super- 
heater for the London Electric Supply Co tion. — 
The contract for the electrical installation in the new 
out-patients’ block of St. Bartholomew’s Hospital, in 
course of erection, has been awarded to Messrs. Thompson, 
Ritchie, and Co., Limited, to the specification of Mr. 
F. C. Raphael. The installation includes circuits for the 
medical applications of electricity.—The French Naval 
Department has just ordered from the firm Belleville, 
of Baint. Denis-our-Seine, the boilers for the powerful 
ironclad cruiser Edgar Quinet, 36,000 horse-power, actu- 
ally, built at Brest.—Messrs. Joseph Evans and Sons, 
Wolverhampton, have recently eee an important 
installation of sus steam sinking-pumpe, to the 
order of the Pekin Syndicate, for their colliery under- 
taking in the Honan district, in China. The contract 
included four straight-line pattern ‘‘ Cornish” differen- 
tial ram sinking-pumpe, 28-in. by 12in. by 24-in. size, 
os ss a, ° ep 500 gallons per a? from @ 
depth of 600 ft. @ necessary suspension-tackle, pipes, 
ke, were also furnished by thé ibn. Messrs, [ mon 
Evans and Co. have also on hand a number of other 
sinking-pump installations, including plant for Messrs, 
Barber, Walker, and Co., Doncaster, the Brodsworth 
Main Colliery amy the Fon Syndicate and the 
Sondage Syndicate in Kent, the Glen ock Iron and 





Steel Company, and Messrs. Bell Brothers, Limited. 
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(For Description, see opposite Page.) 
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DETAILS OF FOUR-CYLINDER COMPOUND SIX-COUPLED LOCOMOTIVE. 


CONSTRUCTED BY 


THE SOCIETA ITALIANA ERNESTO 


BREDA, MILAN. 











Fie. 9. 


<= t----——---- 





2 SP -<0--0-- 
















































































Bh 





Fie. 10. 


‘and is occasionally coupled to the cab end when the 


locomotive travels cylinders .in front. 


The principal 
dimensions are the following :— 


Diameter of high-pressure 


cylinders fins ... 860 mm, (14.17 in.) 
Diameter of low - pressure 

cylinders si -» 500 ,, (23.23 ,, ) 
Stroke ... ~ has von MOO. ,,: GASB, :3 
Diameter of driving. and 

coupled wheels _... .-- 1,920 m. (75.59 ,, ) 
Diameter of bogie wheels 

and wheels of tender ... 1.095 ,, (43.11 ,, ) 
Total wheel-base of engine 8.200 ,, (26-ft. 11 in.) 
Length of boiler 8.130 ,, (26 ,, 8 


Distance between tube-plates Su ys } 


a (13 ,, 14 
Inside diameter of ler 


rre i ee wn 188 ,, (4, Bed 
Thickness of boiler barrel- 
plates - = .» 17 mm. ( 0.66 in.) 
Thickness of smoke. box 
plates Reamer, yetery 
Thickness of fire-box tube- 
plate ies = ine 1: gh 4408 gd 
Thickness of smoke - box 
tube-plate ... ‘ ee ( 0. 
Heating surface 206 sq. m tsa sq. ft.) 
Grate area... ‘ad oe Be jg RED cy 
Boiler pressure 15 kg. per sq. c. 
(220 lb. per sq. in.) 
Height of boiler centre line 
above raillevel .. ... 2,665 m. ( 8 ft. 83 in.) 
Height of chimney above 
rail-level ‘ 4.240 ,, (13 ,, 11 ,, } 


... 12.375 ,, (405, 7. 
18.487 .,.. (44. - 1... ) 


70.5 T. (69.5 tons) 
14.5 ,, (14.2 ,, ) 


~ 


Total length of frame 
a over buffers ... 
Weight of locomotive in 
working order... 
Load on coupled axles 
Coal capacity... ... 4cub. m. (about 5 tons) 
Total weight in working 
order of engineand tender 107.5 T. ( 106 tons) 
Total wheel-base of tender... 6.500 m. (21 ft. 4 in.) 
Water capacity of tender ... 20 cub. m. (4445 gals.) 
Maximum.speed in service 90 km. (56 miles) 


Figs. 1 to'4 on our two-page plate show a longi- 
tudinal section, plan, and cross-sections of the locomo- 
tive, Figs. 5 and 6 on page 422 giving a vertical 
section through the cylinders, an end view of the 
engine, and a section through the cab and the 
fire-box. The boiler being reversed and the fire-box 
over the front bogie, the greater s available has 


|made it possible to increase the width of the grate. 
| The space on the right-hand side and over the fire-box 


The 


in the driver’s cab forms an ample coal-bunker, 


Tur locomotive ‘‘ No. 6943,” built by the Societa| Breda Company, then fourteen and twelve by the latter | boiler is of the usual type ; the fire-box is rectangular, 


Italiana Ernesto Breda, Milan, and shown at the Exhi- 
bition now being held in that town, is a four-cylinder 
compound six-coupled wheel locomotive with a four- 
wheel bogie in front, underneath the footplate, the 
arrangement being such that the locomotive appears 
to be built for running backwards in normal working. 
This is not a novel type ; the first engine built on a 
similar design, for the Adriatic system of the South 
Italian Railways, was exhibited at Paris in 1900.* 
Twelve were built by Messrs. Borsig, four by the 


* See ENGINEERING, vol. lxxi., pages 636 and 767. 





company, the forty-third being that numbered ‘‘6943,” 
which we this week illustrate in Figs. 1 to 4 on our 
two-page plate, and in Figs. 5 to 17 on this and the 
opposite page. The engines of this type are among 
the most powerful on the Italian Railways ; they work 
the express passenger service between Milan and 
Venice, Milan and Bologna, and Florence and Rome. 
The cab is mounted over the four-wheel bogie in 
front, in order to afford the driver a better view of the 
line and signals. The locomotive and the tender form 


| with oval door of the Webb type. There are ;125 


Serve and four smooth brass tubes. Of the four 
cylinders, two are high-pressure and two low-pressure ; 
their diameter is given above. The two high-pressure 
cylinders, with a steam-valve chest common to both, 
form a single casting, bolted in a central vertical plane 
to a similar casting for the low-pressure cylinders and 
their common valve-chest, the latter being on the left- 
hand side of the locomotive; there are therefore but two 


| sets of distribution gear for the two sets of cylinders. 


two separate units ; they can be uncoupled and shunted | These are illustrated in Figs. 7 and.8, page 422, and 


| separately. The tender simply carries the feed-water, the cylinder castings are shown in the view, Fig: 9, 
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page 423. One high-pressure and one low-pressure 
cylinder are horizontal, and outside the frame-plates ; 
the two others are inside the frames, and on an 
incline (see Fig. 5). The four connecting-rods drive 
one axle. The inside and outside cranks, cor- 
responding to the high-pressure cylinders, are at 
180 deg. ; the same is the case with those of the low- 

ressure cylinders, the corresponding gear in both 

ing 90 deg. apart. The locomotive is fitted with the 
Westinghouse brake, which acts on all the wheels, 
there being two brake-cylinders--one for the six 
coupled wheels, and the other for the four bogie- 
wheels. The sand-box is of the Briiggemann com- 
pressed-air type; lubrication of the valve-chests and 
cylinders is by a Friedmann oil-pump mounted on the 
footboard, and driven from the link motion by a small 
jointed connecting-rod. The starting of the engine is 
facilitated by supplying the low-pressure cylinders 
with live steam shrenah the receiver. The regulator 
is equipped with the Zara patent valve, shown in 
Figs. 10 to 17, on page 423. The throttle consists 
of a regulator-pipe contained in the steam dome, and 
provided at the top with a small cylinder, in which 
travels a valve, as shown in Fig. 11. The cylinder is 
closed at the top by the valve-seat ; the lower part of 
the valve is cylindrical, and acts as a guide for the 
valve when caused to move by the lever in the 
driver's cab shown in Fig. 1. hen the valve is 
raised, the steam inlet at the top of the regulator-pipe 
is opened by the valve leaving its seat, the lower por- 
tion closing at the same time a small port at the side 
of the cylinder, through which port, when open, steam 
flows to the receiver and thence to the low-pressure 
cylinders, Theaxle-boxes are fitted with Zara patent 
jointed bearings (see Fig. 9). 

In a future issue we intend to give illustrations 
and a further description of the boiler, cylinders, driv- 
ing-gear frame, &c., belonging to this locomotive. 


(To be continued.) 








IncreaseD Surpments or SwepisH Iron Ore.—The 
shipments of iron ore from the large North Swedish iron 
ore deposits are subject to certain Government regula- 
tions as to quantity, &c.; and the company, wishful to go 
beyond the regulation limit on account of the favourable 
position of the iron market and from a desire to develop 
the bus ness, has applied for leave to ship an extra 400,000 
tons this year and 600,000 tons for 1907. The Govern- 
ment has now allowed an extra shipment for the present 

ear of 300,000 tons iron ore against payment of full 
reight; the regulation quantity is 1,200,000 tons annually. 





Tue Nortu-Eastern Ratiway at Yorx.—The in- 
formal opening of new head-quarters for the North- 
Eastern Kailway Company at York (which have been in 
course Of construction for seven years), has just taken 
place. The building is a comparatively plain one. It 
oceupies a site upon which Scawin’s Hotel and a number 
of old houses formerly stood. The area covered is 2750 
square yards, and the total floor s is about 31,500 
square feet. The dressings are of stone. The total 
length of the building is 275 ft., and it is divided into 183 
rooms. A handsome tower surmounted by a gilded model 
of a railway engine is a striking feature. The cost of the 
edifice has about 80,0002. 


Crass List or Best Booxs.—The annual list of best 
books published by the Library Supply Company for the 
Library Association has this year been i rather 
earlier than usual. The list is divided into sections, each 
of which is contributed by men well acquainted with the 
subjects they handle. For instance, the list of works 
on science is contributed by Mr. L. W. Fulcher, B.Sc, 
assistant keeper of the Science Library of the Victoria 
and Albert Museum. The fine arts list is compiled by 
Mr. G. H. Palmer, of the Victoria and Albert Museum ; 
travel is dealt with by the Librarian of the Royal Colonial 
Institute, and so on. It is necessarily difficult to make 
such a work complete, especially as it includes works pub- 
lished in foreign countries; but it will be found to bea 
useful list of the best of the most recent works on the 
several subjects, and of interest not only to readers 
of general literature, but also to students in many 
specialised branches. 





British Rartway Devecopment.—The length of rail- 
way ts ne in the United Kingdom during the ten 
i 











yea ng with 1905 inclusive was as follows :— 

Year, | Double Line. Single-Line. Total. 

| miles miles mthiles 
1896 | 11,589 9,688 21,277 
13897 | 11,732 ni 9,701 21,433 
1993 | 11,892 ? 9,767 21,659 
1899 | 11,977 9,723 21,700 
1 12,162 9,701 21,863 
igi | 12,272 9,806 22,078 
1 | 12,350 9,802 | 22162 
1998 | 12,500 9,985 22,435 
1904 12,690 10,044 22,634 
1005 12,683 10,154 22,847 





It should be noted that the expression ‘doublé line” 
embraces also triplicate or quadruplicate lines, It will 
be seen that the total additions to the railway network 
‘of the United Kingdom during the last ten years has 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
ig-iron market exhibited a rather better tone, and Cleve- 
d warrants were done at 541s. 44d. cash and ten days, 
54s. 5d. fifteen days, 54s. 84d. and 54s. 9d. one month, and 
closed with sellers at 54s. 54d. cash 54s. 94d. one 


days, and the total turnover was about 6000 tons. In the 
afternoon the market was quiet but firm, and 1500 tons 
of Cleveland warrants changed hands at 54s. 9}d. and 
543. 10d. one month. At the close sellers quoted 54s. 64d. 

cash and 543, 10}d. one month. One lot of hematite was 
done at 67s. 1ld. one month. On Friday morning 
the tone of the market was fairly strong, and 7500 tons 
of Cleveland warrants chang! hands at 543. 7d., 
543. 74d., and 54s. 7d. cash, 543. 11d. twenty-eight days, 
543. 7d. six days, and 54s. 1ld. one month. The closing 
quotations were 54s. 74d. cash and 54s. 114d. one month 
sellers. Hematite was the turn better, and 1000 tons were 
done at 67s. 74d. cash and 683. one month. At the after- 
noon session a good tone continued, and 6000 tons of 
Cleveland warrants were dealt in at 54s. 74d. and 54s. 7d. 
cash, 54s. 11d. and 54s. 104d. one month, and 55s. 4d. 
three months. The close was steady, and sellers quoted 
54s. 74d. cash, 543. 1ld. one month, and 55s. 4d. three 
months. Hematite was steady, 1500 tons being done 
at 67s. 7}d. cash, 68s. and 67s. 1ld. one month 

Monday was observed as the autumn holiday in Glas- 
gow, and the market remained closed. When busi- 
ness was resumed on Tuesday morning the tone was 
rather easier, and 12,000 tons of Cleveland warrants 
changed hands at 54s. 64d. and 543. 5d. cash; 54s. 10d. 

54s. hig and 514s. 10d. one month; and 55s, 4d. and 
553. 3d. three months. The close was better, with buyers 
at 54s. 7d. cash, 54s. 104d. one month, and 55s. 5d. three 
months, and sellers at 54s. 74d. cash and 54s. 11d. one 
month. Hematite was firmer at 67s. 9d. cash, 683. and 
683. 1d. one month, with buyers over, and closing sellers 
at 67s. 10}d. cash and 683. 3d. one month. The turnover 
was 3000 tons. In the afterncon the market was quiet 
but steady, and 3500 tons of Cleveland warrants were 
done at 543. 7d. seven days, 543. 104d. and 54s. 94d. one 
month, and 55s. 5d. three months. The closing quota- 
tions were :—54s. 7d. cash, 54s. 104d. one month, and 
553. 5d. three months. There were buyers of hematite 
at 683. and sellers at 683. 3d. one month. When the 
market opened to-day (Wednesday), the tone was 
fairly steady, but the turnover of Oleveland warrants 
was confined to 1500 tons at 543. 9d. and 54s. 94d. 
one month. At the close, sellers quoted 54s. 64d. cash 
and 54s. 10d. one month. Hematite was firm, and some 
3000 tons changed hands at 67s. 9d. cash and 683, 1d. 
one month, with buyers over at the latter figure. At the 
afternoon session business was quiet, and prices were 
easier. The dealings were 3500 tons of Cleveland war- 
rants at 54s. 5d. cash, 54s. 8hd., 54s. 9d., and 543. 84d. 
one month, and the closing quotations were 543. a 
cash, 54s. 9d. one month, and 55s. 4d. three months 
sellers. Hematite was quoted at 67s. 9d. cash and 
683. 3d. one month sellers. The following are the market 
quotations for makers’ (No. 1) iron: — Clyde, 67s. ; 
Calder and Gartsherrie, 67s. 6d.; Summerlee, 707. 6d.; 
Langloan, 683.; and Coltness, 76s. (all shipped at Glas- 
gow); Glengarnock (shipped at Ardrossan), 68s. ; Shotts 
(shipped at Leith), 67s. ; and Carron (shipped at Grange- 
mouth), 683. 64. 


Sulphate of Ammonia. — The sulphate of ammonia 
market continues quiet, and the price is still steady at 
12/7. per ton for Lay 8 business cathe or Leith. The 
forward quotation is from 53. to 7s. 6d per ton more than 
the above price, and some business is reported at 12/. 7s. 6d. 
per ton for delivery over the first three months of next 
year. The amount shipped last week from the port of 
Leith was 595 tons. 


Scotch Steel Trade,--No change can be reported with 
reference to the conditions prevailing in the Scotch steel 
trade. A good business continues to be done in exporting 
general steel sections, but when we turn to the depart- 
ments for supplying. shipbuilding material, we find that 
the conditions there are not nearly so satisfactory as 
might be desired. It is eaid that some of the rolling 
mills are being kept running only with difficulty. At the 
usual meeting of the representatives of the Scotch steel- 
makers held here this week, the present state of the trade 
was under discussion. An endeavour was made to get the 
price of ship-plates reduced, but the proposal was de- 
feated, and the quotations will, in the meantime, remain 
at 7/. 7s. 6d. per ton, Jess 5 per cent., and the price of 
angles at 7/., also less 5 per cent. Merchants at the pre- 
sent time are able to offer plates at 6/. 15s. per ton and 
angles at 6/. 10s. to 6/. 12s. 6d. per ton net, 


Shipbuilding.—A contract has been secured by Messrs. 
Svott, of Kinghorn, Limited, to construct a steel-screw 
— steamer of 1250 tons gross, and 2300 indicated 

orse-power, for the North Coast Steam Navigation 
Company, N.S.W. Rumours have lately been current 
of placing of orders for several large ger 
steamers on the Clyde, but confirmation is still lacking. 


Broad Hi and Shorn Strips Advanced in Price.— 
A meeting of the makers in the Coatbridge district of 
broad hoops and shorn strips was held in G w at the 
end of last week, when it was resolved to advance the 


prices by,5s. per ton. Some of the producers were de- 
sirous of a larger advance, but the above increase was 
ultimately agreed upon. 

_ The Motor Combine.—A rather important combine has 
just been formed between the Argyll Motors, Limited, 
and the Scott Stirling Company, Limited, of Twicken- 


and 
month. One lot of hematite was dealt in at 67s. 6d. fifteen | To 


manufacture of nore motor delivery-vans, omnibuses, 
and lorries. This isa branch of the motor industry which 
the Argyll Company have not, so far, cultivated to any 
extent. The new company will be known as “‘ Argylls 
and Stirling Commercial Motors, Limited,” and it is ex. 
pected that about twenty buses per week will be produced 
at the new factory, which, covering three acres, will form 
part of the large works at Balloch, on the banks of Loch 
mond, where the Argyll cars are built. 


Clyde Shipbuilders and the Steel-Makers’ Agreement.— 
Much dissatisfaction has lately been expressed with regard 
to the agreement recently made between the Scotch and 
English steel-makers as to the selling prices, &c , of their 
manufactures. It will be remembered that the arrange- 
ment come to was that the local interests were to be pre- 
served, and that the ruinous competition of English stee!- 
makers selling in the Scotch market, and vice versd, was 
to cease. Clyde shipbuilders do not seem to have appre- 
ciated this arrangement, as the local steel-makers having a 
working agreement among themselves as to selling rates, 
have maintained their prices at a highlevel. Part of the 
understanding was that the North of Ireland was to be 
preserved to the Scotch steelmakers for the sale of angles 
and bars, and so the English steelmakers in the combi- 
nation were forced to quote at least 2s. 6d. per ton above 
the Scotch makers’ prices. With regard to the sale of 
ship-plates in that district, however, all makers were to 
have a free hand. Now the Clyde shipbuilders have 
been placed at a rather serious disadvantage when com- 
—_ with the North of Ireland builders, as the latter 

ave been able to purchase ship-plates at several shillings 

r ton less than their Scotch brethren. Part of the 
ifference between the two purchasing prices has been 
made up by the merchants, who have been offering ship- 
plates, &c., to the Clyde builders at lower rates than the 
official selling price of the Scotch Steelmakers’ Associa- 
tion. The actual difference which the Clyde shipbuilders 
are said to be paying more than those in the Belfast 
district is from about 2s. 6d. to 5s. perton. Even that 
amount is of considerable moment, when the prices at 
which new contracts are placed are sokeen. It has been 
rumoured that local shipbuilders and consumers are con- 
sidering the idea of putting down a steel works for their 
own requirements. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The British Naval Policy.—Speaking in Sheffield a few 
days ago, Mr. Samuel Roberts, M.P., made a somewhat 
alarming statement as to the rapidly increasing supre- 
macy of Germany in naval armaments. He said at the 
present moment the firm of Krupps were erecting a new 
ordnance plant which was absolutely prodigious, and out 
of all proportion for turning out work for the present 
acknowledged requirements of the German navy. At the 
lowest estimate they would be capable of turning out at 
least half as much again as Armstrong’s and Vickers’s 
combined, and provably a great deal more. Their 
machines, cranes, forges, &c., were very numerous and 
very powerful, and they had taken full advantage of 
obtaining the most up-to-date machinery with the ot)ject 
of getting work done with the greatest expedition. Thev 
were gradually making these preparations, and he pointed 
out that naval ordnance took longer to prepare ion the 
ships. These preparations could only be directed against 
one Power, and he thought they should occupy the very 
serious attention of our naval authorities. 


Sheepbridge Coal and Iron Company.—Mr. Frederick 
Fowler presided over the annual meeting of shareholders 
in the above company, which was held in Sheffield. 
Alluding to the trade prospects of the company, he said 
at present the iron pat was fairly brisk, and the coal 
trade steady. He intimated that the 100,000/. reserve 
fund for the new colliery at Dinnington had now been 
invested in that colliery. The directors proposed to add 
10,000/. to the reserve fund of the company, which would 
now stand at 50,0007. Compared with the previous year 
there had been a net profit of 80,000/., or an increase of 
22,0002. on the twelve months. The company’s coal 
production during the year had advanced nearly 200,000 
tons, and there had also been an increased output of pig 
iron. The prospects of the Dinnington Colliery purchase 
proving profitable were rosy; the coal was of g 
quality, and the quantity raised every week was increas- 
ing. Referring to the remission of the coal tax, the 
chairman said he scarcely knew what the result would 
be; but, although the men seemed disposed to put in a 
large claim for a share of the advantage, there was no 
doubt some benefit would accrue to the coalowners. 
Perhaps the men were entitled to a part of this benefit, 
but he hoped they would be reasonable in the matter. 


Ircn and Stcel Trades.—There bas been a hardening all 
round in raw material ; Lincolnshire brands especially 
are commanding enhanced values. Quotations last weel 
were advanced 1s. 6d. per ton, but for some time past 
consumers have had to pay increased rates for immediate 
delivery. Enquiries are brisk, and some of the local 
makers of finished iron are booked ahead for months. 
Those firms which were early on the market with special 
brands of tool-steel are now reaping the benefit of their 
enterprise, for both from America and the Continent 
‘there is a well-sustained demand. The tool trade is 
exceptionally brisk. In the heavy trades the works have 
not been so brisk for many years, though there is still 
considerable anxiety in the armour and ordnance depart- 
ments, owing to the cutting down of the Admiralty pro- 
gramme. 


South Yorkshire Coal Trade.—The coal trade of the 
district shows an all-round improvement. House qualities 
are in big demand, and there has been a general increase 








been 1570 miles, of which 1104 miles were double.tracked. 





ham, with the cbject of devoting more atiention to the 





in quotations, averaging about 1s. per ton. This is espe- 
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cially welcome at a time when there is practically no 
falling-off in the export demand. The Humber ports are 
takin eir top ton , which has for months past 
established a record. The pressure for early deliveries is 
great, in anticipation of the closing of the Baltic. The 
Continental demand continues steady; and coastwise 
shippers find great difficulty in securing supplies at ordi- 
nary quotations. Coke-makers report a good sale for the 
whole of the output, with prices very firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.esBroucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change here, but a very satisfactory 
tone prevailed, and a fair amount of business was trans- 
acted. Buyers were a g deal in evidence, and in- 
quiries were reported for delivery as far ahead as next 
summer and autumn. The quotations elicited on forward 
account were very simi to those ruling for early 
delivery. The continued good shipments, and the steady, 
though small, regular withdrawals of Cleveland iron 
from the public warrant stores were not without their 
beneficial influence on the market. ‘Traders generally 
looked very hopefully to the future, and expressed 
themselves as satisfied with the present situation. No. 3 
g-m.b. Cleveland pig realised 55s. f.o.b., and that price 
was generally named, though for special brands a higher 
figure was paid. No. 1 was 56s.; No. 4 foundry, 
543; and No. 4 forge, 533. East Coast hematite pig 
was very strong, but producers declared that the recently 


advanced rates were altogether insufficient to cover 
growing cost of output. For early delivery of mixed 
numbers 69s. was the quotation ; whilst No. 1 was put at 
69s. 6d.; and No. 4 forge at 64s. 6d. to 65s. nish ore 


was further raised, and dealers opined that it will become 
still dearer. Rubio of 50 per cent. quality was put Lg 
to 2ls. 6d. ex-ship Tees, and that price was obtained. 
Middlesbrough warrants closed 51s. 6d. cash buyers. 
To-day Middlesbrough warrants eased to 54s. 44d. cash, 
with the result that Cleveland iron was not so strong. 
Makers adhered firmly to yesterday’s rates, but there 
were merchants prepared to sell No. 3 g.m.b. at 54s. 104d. 


Manufactured Iron and Steel.—The confidently antici- 
pated rise in quotations for certain descriptions of manu- 
factured iron and steel has not as yet been made, but 
there is every reason to believe that next week advances 
will be announced. Producers are turning out a lot of 
work, but they are considerably behind with their deli- 
veries, and demands on them are likely to be greater than 
ever, seeing that there is no competition now from 
abroad, as both America and Continental makers require 
all their output for home use. Market rates stand :— 
Common iron bars 7/. 5s.; best bars, 7/. 153.; best best 
bars, 8/. 5s.; iron ship-plates and iron ship-angles, each 
7/. 53.3 iron ship-rivets, 7/. 17s. 6d.; steel bars, 7/.; steel 
ship- plates, 7/.; steel ship-angles, 6/. 12s. 6d.; steel boiler- 
plates, 8/.; and steel joists, 6/. 7s. 6d.—all less the custo- 
mary 24 per cent. discount. Cast-iron railway chairs are 
31. 15s.; heavy steel rails, 6/. 7s. 6d.; and steel railway 
sleepers, 62. 17s. 6d.—all net cash at works. 


Coal and Coke.—Fuel does not change very much. 
Deliveries of gas coal are growing, as is, usual at this 
season of the year, but they are chiefly on contracts made 
some time ago. Quotations tend upwards, but there is 
very little new business doing. The large demand for 
bunker coal is more than fully met, and prices are rather 
easy, ranging from 93. Gd. to 10s. f.o.b. for unscreened 
Durhams. Household coal is still dull, but improvement 
is considered to be at hand. Manufacturing is steady, 
and coking coal is strong. Coke continues in very good 
request, and average blast-furnace qualities are realising 
183. 6d. delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for large steam-coal have experi- 
enced no material change, but the undertone has con- 
tinued firm. Smalls have been in fair request at recent 
values. The best large steam coal has made 15s. to 153. 3d. 
per ton, while secondary qualities have ranged from 13s. 6d. 
to 143. 9d. per ton. “Phe house-coal trade has shown a 
steady tone ; the best ordinary qualities have made 14s. 
to 14s. 6d. per ton, while secon descriptions have 
ranged from 11s. to 13s. 9 ton. No. 3 Rhondda large 
has made 15s. to 15s. 31. per ton. Coke has been well 
insintained ; foundry qualities have made 18s. 6d. to 19s. 6d. 
per ton; and furnace ditto, 16s. 6d. to 17s. 6d. per ton. 
As regards iron ore, Rubio has been quoted at 19s. 6d. 
to 203. per ton, and Almeria at 19s. 6d. to 193. 9d. per 
ton, upon a basis ‘of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 

Rail Motors on the South-Western Railway.—The 
London and South-Western Railway Company is about 
t> inaugurate a ent system of rail motors between 
Plymouth (Friary) and St. Budeaux. Convenient halts 
en route have established at Albert-road (for Key- 
ham and Devonport Dockyard), between Devonport and 
Ford Stations, and at Weston Mill and Camel’s Head, 
between St. Budeaux and Ford Stations. 


_ Swansea Wagon Company, Limited.—The annual meet- 
u ng | i omeeny | v= held at en oo Ecideg. 
‘ir, S. 4. Lloyd, tou presiding. report 
showed that the trading ok including the Phos sores 
brought forward, was 3544/., out of which the directors 
placed 25007. to reserve, and recommended 5 per cent. 
ordinary dividend. The chairman, in proposing the 
adoption of the re and balance-sheet, said he was 
pleased to congratulate the shareholders on the fact that 


the company had resumed dividends after an interval of 





fifteen years. Large sums had been written off the 
valuation of. wagons. The amount owing on wagons had 
been reduced from 34,0002. to 43737., and the time had 
come when the company might reduce the allowance for 
depreciation. They had been paying off at the rate of 
about 3000/. a year, but they were now proposing to pay 
at the rate of 2500/., and apply the other 500/. in payment 
of dividends. 


Portsmouth Dockyard.—The torpedo section of a new 
factory at Portsmouth Dockyard has been opened for 
work. The remaining sections of the factory are in a 
forward condition, and it is ee ny that the whole 
will be in full working by the end of the year. The equip- 
ment of the factory, with the various machines, main 
driving, shafting, &c., is being carried out by Mr. W. 
Hughes, foreman of the engineering branch (who recently 
fitted out the workshops and new docks at Gibraltar 
Dockyard), under the personal direction of Rear-Admiral 
J. T. Corner, manager of the engineering department at 
Portsmouth Dockyard. 


Dowlais.—The iron and steel works have been well em- 
ployed. The output of steel rails at the Goat Mill last 
week exceeded 3000 tons; this large output was princi- 
pally on foreign and colonial account, Steel sleepers were 
also turned out to a fairly good extent. The Big Mill was 
principally engaged, as usual, upon fish-plates and small 
colliery rails, 








MISCELLANEA. 


A SEVEN-STOREY factory being constructed in New 
York is supported on reinforced concrete piles. The 

iles, from 20 ft. to 30 ft. long, were sunk by means of a 

ydraulic jet and a 3000 lb. drop-hammer. The hydraulic 
jet passed down the centre of the column, and was main- 
tained at about 100 lb. pressure. Eight men drove on an 
average six piles a day. The Engincering Record states 
that the concrete was of the proportions of from 1:3: 5 
to1:4:4, according to the time allowable for setting, 
and the piles were driven when from ten to thirty-five 
days old. 


Before the Manchester Telephone Society a paper was 
read recently dealing with ineffective telephone calls. It 
was stated that the ineffective calls made in Manchester 
amounted to 22.3 per cent. of the total, Of calls on flat 
rate lines 22.9 per cent. were ineffective. On the message 
rate lines 11.4 per cent. were ineffective. Of 109 in- 
effective trunk calls originating in Manchester during a 
three weeks’ period, thirty-three were found to be due to 
instrument faults, twenty to line faults, seven to faults in 
exchange, and emall numbers were due to lack of know- 
ledge or carelessness on the part of subscribers, &c. 


The Burma Railways have been making trials of elec- 
tric lighting for railway carriages. According to Indian 
Engineering, the Locomotive and Carriage Superintendent 


of the Railways reports, after a six months trial of the M 


Vicarino-Crawford system, that this type of equipment 
had given every satisfaction. The trial coach ran over 
37,803 miles during the trial period, and the only re- 
newals needed were a pair of carbon brushes, which were 
= out -_ . distance run of 16,829 — oe 
ynamo an ulating arrangements are reported to 
not liable co Solan, and the light is brilliant and per- 
fectly steady ; while no difference was noticeable between 
the illumination when running and that given when 
standing. The report is, indeed, a highly favourable one. 


Another heavy Mallet compound locomotive has been 
built, this time by the Baldwin Locomotive Works, and 
delivered to the Great Northern Railway (U.S.A.). This 
engine—one of a batch of five—is carried on sixteen 
wheels, these being oe in two sets of six-coupled 
drivers, with leading and trailing two-wheeled trucks. 
The weight of the engine is 355,000 Ib., of which 316,000 Ib. 
are on the driving-wheels. The recent B. and O. Mallet 
compound “ae 385,000 lb., all of which weight is on 
the drivers. The cylinders of the new engines are larger, 
being 21 5in. and 33 in., with a stroke of 32 in., and the 
total heating surface and the grate area are both greater 
for the Great Northern Railway engineer, being 5658 square 
feet and 78 square feet respectively, against 5585 square 
feet and 72 square feet for the B. and O. engine. The 
new locomctives are intended for regular road service, 
while the B. and O. engine is principally used in taking 
heavy trains over a very short and difficult section, in 
order to lessen delays at that point. 


In a paper by Mr. A. R, Ledoux, presented to the 
American Institute of Mining Engineers, a new method 
of mining kaolin was descri Deposits in the Housa- 
tonic River district in Connecticut were being worked at 
a loss, owing to transport difficulties and to increase in 
expenses ca by the dip of the vein, which ran at an 
angle of about 50 deg. from the vertical, between gneiss 
and hornblende schist, and a footwall of rock. The 
material is therefore now mined by well, by which method 
the crude material is obtained with but little of the over- 
burden, &c. , The wells are from 50 ft. to 198 ft. deep, and 
contain a 4-ini, and, inside this, a 2-in. pipe. go 
down gradually into the clay. Water at a pressure of 
about 40 lb. per square inch is forced through the smaller 
pipe, and on its e upward carries with it about 5 
sed cent. of solid matter, of which 75 per cent. is pure 

lin. As weaheng Contan ue Seteast Sense Ce aeesee 
of preparation for the market, this system cannot be 
objected to on the score of water consumption. The 
kaolin is, moreover, in this system, scoured against the 
guartz refuse at the bottom of the well. 

In a paper read recently before the North of England 
Branch of the National Association of Colliery Managers, 
Mr. Norman Nesbit gave some particulars as to the com- 
parative cost of driving a stone drift by hand and by 





H. | iabour would be 2382. 3s. 11d. 
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means of compressed air. The drift in question was at 
the Houghton Colliery, and the particulars refer to. work 


in strong blue metal containing ironstone nodules. 
Tenders were asked, both for driving the drift by hand 
and by machine, and the work was let to contractors for 
machine work. The drill used was an I Sergeant 
D24-type drill. The lowest tender for d-work was 
603. per yard. The work was let at 35s, per yard and the 
existing percentage. Reckoning out the final cost of the 
work for hand-work, the whole drift would cost 6042. 7s. 
Let to the contractors for machine-work, it actually cost 
3527. 11s., plus cost of power, stores, &e. These came to 
the followiug figures:—Power, 4/. 6s, ; stores and drill- 
sharpening, lls. 1d. ; repairs, 153.—making a total of 
altogether 366/. 3s. 1d. The saving, therefore, on -hand- 
The drift was altogether 
158 yds. long, and was completed in 19 weeks. A uni- 
form rising gradient of 24 in. to the yard was maintained 
throughout. It was 8 ft. wide, by 7 ft. inheight. Refuge- 
holes, -5 ft. by 5 ft. by 3 ft., were made every 20 yards, 
and were let at 32s. 6d. each. Five men worked in the 
gang: three at the drill, preparing and firing holer, the 
other two being fillers. 








Tue InstitoTs or Marine Encingers.—The members 
of this Institute have arranged to visit the Engineering 
Exhibition at Olympia on Saturday next, September 29, 
and to lunch together under the chairmanship of Lord 
Pirrie, the President of the Institute, . Two papers will 
be read, one entitled ‘‘ The Development of the Steam- 
Turbine,” by the Hon. C. A. Parsons, at 7 p-m., and 
the other, ‘* Sanitary Science as Applied to Marine Engi- 
ee | Mr. A. E. Battle, at 8 p.m. A prize is 
offered by the Institute for the best essay by a graduate 
(apprentice engineer) on a visit to the Exhibition. 





EtectricaL Exaisition AT SHEFFIELD. —In connection 
with the Sheffield Corporation Electric Suppl Depart- 
ment, Mr. 8, E. Fedden, M. Inst. C.E., M.I, Mech. E., 
has organised an exhibition of electrical machinery and ap- 
pliances, to be held in the Corn Exchange, Sheffield, from 
yesterday to October 20. The exhibition, it is hoped 
will appeal to a large section of the public, the industrial 
op gy of electricity forming a prominent feature of 
the show. At the exhibition it will be possible to see, at 
work, such things as the Kjellin steel furnace, the 
Schmeltsbach hardening and annealing furnace, electric 
welding, glow-lamp making, electro-plating, medical ap- 
pliances, art metal-work, and a number of other applica- 
tions to which electric power can conveniently be put. 


PERSONAL.—We are requested to state that the United 
States Metallic Packing pany Limited, have opened 
a branch office at the Angel Cham York-stree 
Swansea. The telephone number is 408 Y. National an 
telegraphic address will be ‘‘ Metallic, Swansea. ”— 
eesrs. R. and W. Hawthorn, Leslie, and Co., Limited, 
of Hebburn Shipbuilding Yard, Newcastle -on- Tyne, 
have been awarded a grand prix for their exhibit of ship- 
models by the International jury of the Milan Exhibition, 
—Mr. Vollmar, late chief engineer of the Neue Auto- 
mobil-Gesellschaft, Berlin, the company closely con- 
nected with the Allegemeine Electricitiits-G haft, 
and who have made nearly all the motor-buses and motor- 
cabs running in the streets of Berlin, has been engaged 
as chief designer by the Deutsche Automobil-Construc- 
tions Gesellschaft, m.b.H., 29, Fasenan Strasse, Berlin, W. 








Larce Passencer Pappie-Steamer ror Ecypt.— 
Messrs. John I. Thornycroft and Oo., Limited, have 
taken an order for a large passenger paddle-steamer for 
Messrs. Thomas Cook and Sons (Egypt), Limited, for 
tourist service on the Nile. The vessel will be 230 ft. 
long over all, 51 ft. wide over the idle- boxes, and will 
draw 3 ft. 44 in. of water when fully loaded. The speed 
is to be 104 miles, the machinery consisting of twu 
locomotive boilers and tri-compound condensing-engines. 
There will be three decks for passengers, and also a sun- 
deck over all. Steam capstan and windlass and steam 
steering-engine will be fitted, and the vessel will be 
ligh throughout by electricity. The hull will be of 
mild steel, the decks and cabin-house of teak. The 
builders will build the hull at their Woolston Works, 
Southampton, and afterwards the whole will be unbolted, 
packed, and shipped to Egypt. 


_GoveRDMENT BY InJuNCTION,—The American Federa- 
tion of Labour have determined to embark upon a poli- 
tical campaign in order to obtain_a redress of grievances 
as set forth in their manifesto, One of the. predisposing 
causes of that decision, perhaps the chief, was the grant- 
ing of injunctions against the unions in cases where a 
strike was in or where the boycott was put in 
force. The most celebrated case was in connection with 
a Chicago company and some unioniste, the latter being 
restrai by an injunction from interfering with the 
company or itsemployés. After this the men, or some 
of them, continued the seupetts: and the case was carried 
from the lower court to the Appellate Court; the final 
decision of the latter was nst the men, in favour 
ofthe company. The Anti-Boycott Association regarded 
this decision of such value that the judgment was repub- 
lished, and issued, ‘‘in the cause of individual liberty,” 
with the title ‘‘A Legal Victory for Free Labour.” It 
cannot be denied that the “boycott” is a formidable 
weapon, and might be used to ruin a firm, a concern, or @ 
company, if successful from the point of view of those 
using such a weapon. The decision by Judge Adams, 
Judge Windes, and Judge Ball, of the Illinois Appellate 
Court, is a most elaborate one, many high authorities 
being quoted in support of the decision given, 








426 ENGINEERING. [Sepr. 28, 1906. 















MACHINE-TOOLS AT THE ENGINEERING AND MACHINERY EXHIBITION, OLYMPIA. 


(For Description, see Page 409.) 



































Fie. 6. Scumattz Automatic Twist-Dritt Grinper; THE Fic. 9. Scamarttz Automatic Mititine Currer-SHARPENFR ; THE 
Acrnoria Company, Lonpon, Acenoria Company, Lonpon. 
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Fic. 7. Tar “‘ Heatp” Cytinoer-Grinper ; Messrs. C. CourcmLt anp Co., Fie. 8. Tue ‘‘Heatp” Piston-Rine GRINDER ; 
Luurrep, Lonpon, Messrs. C. CHURCHILL AND Co., Limrrep, “Lonpon. 
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FOUR CYLINDER COMPOUND SIX-COUPLED LOCOMOTIVE For Tq 
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FOR THE ITALIAN STATE RAILWAYS, AT THE MILAN EXHIBITION. 





OCIET{ ppyslANA ERNESTO BREDA, MILAN. 


iv Description, vee Page 425.) 
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RAPID WARSHIP BUILDING AND 
NAVAL POLICY. 

Tue Dreadnought will begin her official trials on 
Monday morning—one year, to a day, from the 
formal laying of the keel. The record thus estab- 
lished is an important factor in the policy of main- 
taining our naval supremacy, and may constitute 
some justification for a tempo: diminution of 
activity in our warship building. The Dreadnought, 
as we have pointed out on previous occasions, em- 
bodies in the details of her design many important 
departures, apart altogether from the advance in 
general fighting qualities; and all of these will 
be subjected to searching tests during the trials 
of the next two or three weeks. Foreign nations 
have followed us so far as the general elements 
of design are concerned—they know little of the 
details ; Germany, with her reputed ambition 
to be at least second to Britain in sea-power, 
materially modified her 1900 programme by depart- 


| ing from moderate-sized ships in favour of vessels 


corresponding in gun — to the Dreadnought. 
Her scheme is to lay between now and 1910 
two ships per annum, between 1911 and 1916 one 
ship per annum, and in 1917 two ships, making 18 
battleships in all, in addition to armoured cruisers 
and torpedo craft. France has ordered six battle- 
ships, and other Governments are following upon 
the same lines. The modification of this year’s 
building programme, sanctioned by the Board of 
Admiralty in face of the increase in foreign fleets, 
may be excused if we can build at a much faster 
rate than our competitors, and can thus afford 
to delay the ordering of new ships until a later 
period, so as to profit by information regarding the 
design of new ships building for probable opponents. 
Without these details it might be impossible to 
realise the cardinal principle underlying British 
warship design : that each vessel when built must 
be superior to possible adversaries. 

There could not be certainty of success a year 
ago, when the experiment of rapidly constructing 
a battleship of the Dreadnought’s size and power 
was <a upon ; the result certainly adds to our 


be | credit one more favourable factor in the problem of 


the maintenance of our sea-power. It is true that 
much preliminary work had been done on the 
Dreadnought prior to the laying of the keel on 
October 2, 1905. The dockyard had had the prin- 
cipal drawings for some weeks ; much of the mate- 
rial had been ordered—had, indeed, been passed 
through the machine-shop ready for riveting. Many 
of the frames were, in fact, riveted. The contract 
for the turbine machinery had been placed with 
Messrs. Vickers Sons and Maxim, Limited, and 
the guns and gun-mountings, as well as the armour, 
had been ordered from the various firms, including 
Sir W. G. Armstrong, Whitworth, and Co., ~<a 

e 


, | complete a ship, and not the building of the hull. 
When credit is bestowed for the Dreadnought 


ws record, it ought to be not alone to the Portsmouth 
a8 Dockyard authorities, and to the Admiralty for the 


35 | facility with which the plans were supplied, but also 


tts to the constructors of the machinery, the armour, 


°6/ the guns, and the barbette mountings. We prefér, 
therefore, in estimating the time occupied in build- 
ing the Dreadnought, to take the date when the 
orders were first issued by the Admiralty. Even 
so, the Dreadnought will be running her trials 


443 within sixteen months from the final acceptance 


of the design by the Board of Admiralty, and she 
will be commissioned within eighteen months of 
such decision. 


Can this record be repeated? Can it be made 


general practice? An affirmative answer to these 
questions may justify the action of the Admiralty 
in diminishing, for the moment, the amount of 
new shipbuilding work, for, as we shall presently 
show, we can then afford to begin the construc- 
tion of a ship almost a year later than any foreign 
y| nation, with the advantage of full knowledge of 
their design, and still have the vessel ready for 
war service as soon as such nation. There are 
eight or nine British firms willing to complete a 
ship of the Dreadnought class in two years and 
three months ; ae or five could quite readily under- 
take to re the performance of completing a 
Dreadnought in eighteen months. This is espe- 
cially the case with the firms who themselves manu- 
facture the armour, guns and gun-mountings, as 
well as the machinery and the hull. . The Vickers 
Company, the Armstrong-Whitworth concern, and 
the Vickers - Beardmore combination are all now 
in this position. Indeed, the two battleships 
which subsequently became H.M.SS. Swiftsure and 
Triumph were constructed within sixteen months by 
the Armstrong and Vickers Companies respectively, 
and they would have been ready for commission 
but for the negotiations which resulted in their 
transfer from the Chilian to the British Fleet. The 
Admiralty have at their disposal splendid facilities 
at Barrow, Elswick, and Openshaw, as well as at 
Woolwich, for the making of gun-mountings. So 
far as armour construction is concerned, Britain 
stands unrivalled for the extent and perfection of 
her armour-plate-producing plant ; facilities are 
available for making armour for six or eight battle- 
ships per annum. hile Germany continues what 
is regarded by some as a ‘‘ menace” to British naval 
supremacy, we may wait for such full knowledge 
of her designs as our Naval Intelligence Department 
will provide, as we may then not only produce 
ships superior in fighting qualities, but in greater 
numbers, and within a much shorter period of 
time. 

This statement has frequently been made, but 
only now is there convincing evidence of its authen- 
ticity. The Germans themselves prepared a record 
as to the average, the shortest, and the longest 
times occupied in the building of battleships ; and 
this showed that the shortest time taken for the 
building of a ship for the German Navy was seven 
months longer, and the average time two months 
longer, than is the case in Britain. The German 
ships, too, were considerably smaller than those con- 
structed in this country, and the number of bar- 
bette guns a mountings was in all cases 
smaller. The British Admiralty have in the past 
been inclined to make modifications during the 

rocess of building—a change justified, as a rule, 
/ the ultimate efficiency. In future, however, 
the aim must be the rapid completion of the work, 
so that the Admiral of the Fleet will have at his 
disposal at the earliest moment the embodiment 
of the latest ideas in naval construction suited for 
improved strategy and tactics. 

n British publications there is not always avail- 
able complete and accurate information regarding 
the capacity of the German shipbuilding yards. In 
Jane’s “‘Fighting Ships” (page 175) there is 
given a list of German shipbuilding firms, and - 
number of their large and small berths and emplo 
with the phrase ** building slips over 320 Dt. S 
are called big.” If, as is probable, this is meant to 
convey the fact that he classifies as big ” all berths 
over 320 ft. long, the author’s words are inaptly 
chosen, and misleading. In Germany there are 
many building berths quite as large as the greatest in 
this country, and, so far as building berths are con- 
cerned German works, are probably as well equipped 
as are our shipbuilding yards. is is especially 
notable in the case of the Vulean Company, whose 
name has even been omitted in some British records. 
There are in Germany seven private yards with 
experience of warship work, but all of these are 
not on the battleship-building list. Eight-or ten 
battleships might be simultaneously in a 
in these and the Government wor 
rapidly could they be built? We do not mean 
how soon could one ship be completed, but rather 
what is the average period? The crux of the ques- 
tion is the facility in producing guns, gun-mount- 
ings, and armour, and it is admitted that Messrs. 
Krupp would probably have to diminish their work 
for foreign countries if they were to realise the 
present ambition of the German naval authorities, 
notwithstanding that, as reported, they have, in 
view of Government encouragement in the form of 
actual agreement, doubled the capacity of their 
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ordnance works. The unification of calibres in the 
modern ship facilitates rapid construction, but the 
experiment in evolving new types of guns tends 
always to delay. In view of all the facts, it is thus 
very doubtful if, with the present facilities, Ger- 
many can produce ships in less than 2} years. 
In the past the time taken has ranged between 
thirty-nine and fifty months, and the ships were, 
asarule, of moderate size, with only a few large 
guns with barbette mountings. 

A distinguished German writer, Graf E. Re- 
ventlow, in a recent publication, enters into a care- 
ful consideration of the ibilities of reducing 
the time, giving information from all the warship 
builders, The majority of the firms expressed 
themselves as capable of constructing a battleship 
or armoured cruiser in from twenty-four to thirty 
months, but in several instances this is coupled 
with the qualification—-provided the armour-plate 
and gun factories can supply the material as soon 
as required, and that there is no delay in the 
provision of complete plans, or hindrance due 
to modification. It must be understood that these 
times are what may be termed irresponsible esti- 
mates, and probably do not err on the side of 
excess. The firms in question include the Vulcan 
Company, of Stettin, Krupp’s Germania Works, 
the Kiel Howaldts Works, Messrs. Blohm and 
Voss’s, Schichau’s, and the Weser establishments. 
As regards the Imperial yards at Kiel and Wilhelms- 
haven, Grafen E. Reventlow points out that the 
improvement in the time required for construction 
depends on the Navy Department. It may be 
taken, therefore, that in the most favourable cir- 
cumstances twenty-seven to thirty months will be 
required for the completion of a large German 
battleship, even if only two are ordered each year ; 
and there is no reason why the British ship should 
not be completed in eighteen months. 

In the case of France the conditions are even 
more favourable for us. It is true that there is 
the entente cordiule with France, as well as a com- 
fortable understanding with the United States, 
and the alliance with Japan ; but, as Bismarck put 
it, the friends of to-day must be guarded against 
as the enemies of to-morrow, and the warship- 
building policy of all nations must be carefully con- 
sidered. France has made progress in the direction 
of more rapid construction. French battleships 
of ten years ago occupied something like seven 
years in construction; the ships of the 1900 pro- 
gramme have occupied an average of about five 
years, The Patrie, laid down in 1901, only com- 
pleted her trials a month ago, with results upon 
which we offer congratulations to the technical 
officers of the Navy Department, the speed realised 
on the full-power trial being 19.125 knots with 
17,895 indicated horse-power, against the 18 knots 
anticipated in design with 18,000 indicated horse- 
power. It is expected that the six new battleships 
now to be ordered will occupy four years in con- 
struction. 

The prospects, therefore, are that in 1908 no Cun- 
tinentel nation will have in fighting condition one 
single ship of the Dreadnought type, whereas if the 
British Admiralty continue the rate of construction 
attained with the ship to be tried next week, they will 
then have one squadron made upof six Dreadnoughts, 
and, in addition, a squadron composed of eight 
ships of the King Edward VII. class, and two Lord 
Nelsons, The first squadron will have sixty 12-in. 
guns, with the enormous advantage of a short and 
easily-manipulated fighting line, while the second 
squadron will have forty 12-in. guns, and fifty- 
two 9.2-in. guns, Both will be enormously superior 
toany squadron of an equal number of ships of any 
<tier Navy. 

By 1908, too, the British nation will know 
whether foreign nations accept the olive branch 
which it has held out in this year’s naval policy, 
bya relaxation of naval expenditure, without any 
diminution of determination, to ultimately main- 
tain mastery of the sea. It this desire for limiting 
armaments is not reciproca‘ed, then there will be 
equal unanimity in continuing building operations 
to maintain our supremacy at all costs. There 
should be no mistake about this view. The Sea 
Lords, who, after all, have the confidence of the 
nation, will not waver as to the vital principle of 
supremacy. Foreign nations, and notably the 
German ople, may realise that their con- 


tinuance in the development of their naval pro- 
gramme — involving as it does in their case not 
only an enormous sum for ships, but something 
like 10 millions sterling for the widening of the 





Kiel Canal—cannot win even the mastery of the 
German Ocean—the ambition of the ‘‘ Admiral of 
the Atlantic.” 








PRESIDENTIAL ADDRESSES. 


To expect that the presidential address of an 
engineering, or any other, institution should always 
be good would be, to say the least, unreasonable. 
Engineering societies make no claim that their 
presidents necessarily excel in ability presidents of 
other bodies, and yet we venture to think that, 
if we look from the present time back to the for- 
mation of our societies, we need not be ashamed 
of the addresses delivered by the men who have, 
for the time being, been regarded as the heads of 
the profession. Let us, for instance, take the case 
of the Civil Engineers, our leading Institution, and 
see what record the presidents have left behind 
them. We shall find, as we would expect, marks 
of varying ability. We do not use the word ability 
with reference entirely to their powers of design- 
ing, constructing, and organisation, but to their 
power of recording their knowledge in the form of 
addresses. It would be manifestly unfair to gauge a 
man’s ability as an engineer by his power to convey 
to others in writing the knowledge he himself pos- 
sesses. And, further, more particularly in the 
early days of the profession than now, the power of 
construction and the power of literary expression 
were not always combined in the same men. There 
were, indeed, among engineers giants in the land 
in the early days, but these giants were not always 
so skilful with the pen as they were with their 
tools. Their merits lay rather in their power of 
planning and carrying out great works than in their 
ability to leave behind them a literary record of their 
doings ; and, perhaps, it is fortunate for us that it 
was so. Still, we cannot but feel that, on the whole, 
even in their written addresses, they did well, for 
they have left behind them what may be regarded as 
a history of the profession ; perhaps in some waysa 
rather disjointed history, but no less a history for 
all that. Among the addresses that have gone to 
make up this history there are, of course, some 
that are bad, some that are indifferent, others that 
are good, and possibly one or two that bear even 
the stamp of genius. On the whole, it may be said 
that the good greatly predominate, and go to make 
the valuable history to which we have referred. 

It is a goodly record, this long list of presiden- 
tial addresses belonging to the Institution of Civil 
Engineers, and one of which the old society may 
well be proud, for it is a heirloom left it by the 
many great men who helped so devotedly to build 
up the position of our Empire. 

It is the record of a great progress, more remark- 
able than that in any other profession in the same 
time, with the possible exception of that of surgery. 
In our glance at these addresses, if we dwell more 
on the earlier than on the more recent ones, it is 
because they are less known to our readers. The 
first was, of course, that of Telford, who reigned no 
less than fourteen years—viz., from 1820 to 1834. 
It only consisted of a few words as to the growing 
necessity for such an Institution as had then been 
recently founded, and his approval of its rules. At 
one of the meetings of this period, that of 1827, an 
attendance of twenty-three was thought to be a 
large one. Mr. J. Walker, who presided for the 
next ten years, delivered addresses in 1835, 1839, 
1840, 1841, 1843, and 1844, no address occupying 
more than three to five pages of the minutes. In 
that of 1841, however, he speaks of an overcrowded 
profession, just as we do now, and though not under- 
valuing scientific attainments, lays stress on practical 
knowledge as the main qualification of an engineer, 
illustrating his point by remarks on the number of 
millwrights, masons, and carpenters of that day 
who were recognised as able engineeers. . The 
great railway mania of 1845, which kept every 
engineer, so-called, busy, may account for the 
barrenness of the following period. In fact, while 
the year 1745 was distinguished by the Young 
Pretender’s unsuccessful struggle for kingship 
and supremacy, Hudson, the Railway King, in 
1845, may be said to have attained his crown, and 
carried through triumphantly his contest for the 
establishment of railways in this land, a contest 
which has, had no successor of equal magnitude. 

Passing over, therefore, some unimportant utter- 
ances of various successors to Walker, we may 
mention the address of Joshua Field in 1848, which 
may be called the prototype of the modern presi- 
dential address. Field took up a definite subject, 








and one, moreover, which is as important to-day 
as then. His theme was the necessity of a closcr 
combination of a knowledge of mechanical engineer. 
ing, of which he was a representative, with what 
was begining to be called ‘‘ civil engineering,” ihe 
word ‘‘civil” not really excluding mechanical, but 
only military, engineering. Field also refers to the 
novel engineering works and inventions of his day, 
devoting five out of twelve pages to marine engines 
and the then new screw-propeller. 

After succeeding addresses, which were also sh: ort, 
and in which the Thames Tunnel, Wheatstone's 
application of electricity to telegraphy, atmno- 
spheric railways, which at that time were considered 
serious rivals to those worked by steam, and tho 
enormous increase in railway speeds, were the 
chief themes, we come to one, in many respects, 
the greatest of all, before or since—the second 
address of Sir John Rennie, delivered in 1846. It 
extended t« over 100 pages, full of pregnant matter, 
so much so that a subsequent president, Mr. J. 
Fowler, characterised it, twenty years later, asa 
history of engineering and a manual of enginecring 
science. It reviewed the science from 1724, the 
time of Smeaton, a period which is rightly con- 
sidered as the birth-time of modern engineering. 
Besides biographical matter, Rennie dealt with 
bridges, tunnels, harbours, retaining-walls, drain- 
age, machinery and manufactories, water-wheels, 
water works, sewage (the word sewerage does not 
seem to have been then in use), gas, roads, paving, 
railways, steam-coaches on common roads (which 
seem to foreshadow the Chelmsford steam motor- 
bus), fast canal boats, stationary engines for rail- 
ways, atmospheric railways, steam navigation, in- 
cluding the Atlantic traffic, screw - propellers, 
electric telegraphs, clocks, mineralogy and geology, 
ventilation, architecture, agriculture, surveying, 
drawing, meteorology, patents, theory versus prac- 
tice, and the growing competition of foreign engi- 
neers; a goodly list, truly, for the space occupied. 
Those of us who remember the refined and intel- 
lectual face of Sir John Rennie, who lived many 
years after his presidential year, will envy those 
who had the advantage of listening to this notable 
utterance. 

In the following year the same president gave a 
much shorter, but still valuable, address, in which 
he spoke of the new application of the screw-pro- 
peller to warships, and showed his keen foresight 
in foretelling the day when steam would be used for 
working ships’ pumps, raising anchors and yards, 
and all the work now the common duty of the 
donkey-engine. He also drew attention to the 
necessity of more careful selection of members of 
the Institution, and to the then new employment 
of civil engineers by the Government for civil 
works, these having hitherto been carried out by 
Royal Engineers. 

Joshua Field’s second address, in 1849, was 
mainly biographical of George Stephenson, then 
just dead, who, however, had never belonged to 
the Institution. Passing over the remarks of 
Cubitt of 1850, J. M. Rendal, in 1851, spoke of the 
coming great Exhibition of that year, also of India 
and the Colonies, and pointed out that Europe was 
beginning then to be independent of English 
engineers and contractors. 

After the presidency of Mr. J. Simpson, in 
1854, Mr. Robert Stephenson's great contribution 
of 1856 followed. He naturally took railway pro- 
gress as his theme, and in the course of a brilliant 
record, full of fanciful comparisons between the 
ante-railway period and his own, made very strong 
accusations against the anomalies, inconsistencies, 
incongruities, and absurdities of railway legislation, 
many of which, like the unemployed, are still with 
us. He said that 14,000,000/. had been spent in 
railway legislation, and that the ingenuity of man 
could have scarcely devised a system more costly 
than that of getting a railway bill through Parlia- 
ment. He said that the Trent Valley line was at 
first rejected because a barn not worth 10/. had 
been omitted from the plan, and that the whole 
cost of that line was not much more than the money 
spent to obtain permission to make it. Mr. Stephen- 
son also spoke out boldly against the excessive cost 
of acquiring land, stating that of the 286,000,000. 
spent in railway making, nearly one-quarter was 
paid for land, though in many instances the in- 
creased value to the remainder of the estates, by 
the lines passing through them, was enormous. 
For vigorous denunciation of real evils this address 
would be difficult to rival. 

Neither the contributions of Locke, who cov- 
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fined himself to French railways ; of Bidder, Hawk- 
shaw, and McClean, who varied the subject by 
speaking of the social and commercial results of 
engineering effurt; nor of Fowler and Gregory, 
call for special remark, able as many of them were, 
beyond that Mr. (afterwards Sir John) Hawkshaw 
anticipated the advent of the cheap steel which has 
since almost revolutionised the operations of the 
engineer, and that Mr. (afterwards Sir John) Fowler 
referred, with great effect, to engineering educa- 
tion. Most of them alluded to the important works 
of their day, such as the Suez Canal, the Mont 
Cenis Tunnel, the first ironclad ships, Westminster 
Bridge, the underground railway, the Thames Em- 
bankment, sewage outfall, and Atlantic cables. 

Mr. C. B. Vignoles came to the engineering 
throne in 1870, before his turn, owing to his ad- 
vanced age, and the wish of the Council that he 
should occupy it while health and strength allowed. 
It was due to his years, no doubt, that his long 
address was somewhat diffuse, and that it alluded 
with pardonable vanity to the fulfilment of his 
own prophecies; but it was good literature and 
scholarly. The worksand men of former days were 
attractively discussed, as well as those of his own 
time. Perhaps the most remarkable statement 
was that describing the visit of the great French 
statesman, Thiers, to England, when, after being 
shown the railways, then just started, he gave it as 
his deliberate opinion that they were not suited to 
France. The subsequent contradiction of this, 
which M. Thiers lived long enough to see, reminds 
us of the late Herbert Spencer’s example of a cruel 
murder—viz., a well thought-out deduction being 
killed by a fact. ; 

Mr. T. Hawksley, in 1872, inveighed against the 
departure from the standard railway gauge in India, 
in which he has been followed sympathetically, 
having regard to other countries also, by four or 
five subsequent presidents, not one of them taking 
the other side of the question. Mr. T. Harrison, 
in 1874, spoke of new openings abroad for engineers, 
especially referring to Japan, which now, curious 
to say, is closed, by the fact of its fully providing 
for itself, a result the speaker could hardly have 
expected so soon. Mr. G. R. Stephenson, whose 
lamented death has only recently been anncunced, 
was the first to touch on the subject of capital and 
labour, and we learn from Mr. Barlow, in 1880, 
that University Professorships of Engineering were 
then a novelty. Just as Mr. Abernethy’s address, 
in 1881, was, naturally, all about water, so Sir W. 
(afterwards Lord) Armstrong’s, immediately fullow- 
ing it, was all about guns and armour-plates. 

But we must hasten on, and pass over several 
utterances which should have been noticed if space 
had allowed, to those of Sir B. Baker in 1895. 
Sir Benjamin departed from the ordinary topics 
on the ground of their being accessible through 
books and journals. This reason, if not entirely 
convincing, at any rate, has given us one of the 
ablest discourses of the series, full of suggestion, 
brilliant illustration, and historical information. 
Mr. (now Sir) J. Wolfe Barry’s first address, which 
followed, was chiefly remarkable in advocating the 
important advance in the establishment of exami- 
nations for election to the Institution. The late 
Mr. Mansergh’s able aud carefully prepared address 
was accompanied with an appendix much longer 
than itself. The comprehensive communication of 
Sir W. White in 1903 was the longest by far on 
record, but instructive, tracing as it did in the 
clearest and fullest manner the advance in ship- 
building and marine engineering during the 
half century of their greatest . Sir G. 
Molesworth, the first President who bad spent the 
greater part of his life abroad, spoke the year before 
last of Indian and Cingalese works, and it was 
high time that such an important topic should have 
a chief place in a presidential speech. 

_ Last year Sir Alexander Binie gave an exhaus- 
tive review of the practice of engineering, mostly 
from a biogra: hical point of view, from the time 
of Sir Hugh Myddleton in the Elizabethan age, 
‘at dwelling more particularly on the period be- 
tween the birth of Smeaton in 1724 and the death 
of Telford in 1834, when, in addition to these great 
names, those of Brindley, Newcomen, Watt, and 
the elder Rennie were prominent. 

_ We may conclude by remarking that these ad- 
Cresses aré peculiar to the engineering profession, 
no other, as far as we know, having periodical 
pronouncements of the same character from its 
leading exponent ; also we can heartily say that, 
on the whole, the utterances of these eighty event- 








ful engineering years have been worthy of the 
occasion which brought them forth, of the audi- 
ences who had the advantage of hearing them, and 
of the gradually widening circle of their readers. 








THE MANAGEMENT OF WORKMEN, 

To become a manager is probably the secret 
ambition of the average youth on his entrance to 
the engineering profession. To some- few the 
quiet of the 7» awe, or the eminence of the 
great consultant’s position, may appeal more 
strongly, but to the great majority the ability 
to direct, and the power to control, the various de- 
partments of a great factory endow the manager- 
ship with just the attractions which appeal most 
to the healthy energy of the young engineer. To 
be a successful manager, however, demands much 
more than is obvious to the enthusiasm of youth. 
At first sight it would seem that nothing could be 
more easy than to hold the reins of management 
of a firm where the ‘shops are always full of profit- 
able work, the staff and workmen are contented, 
and everything runs smoothly. Such conditions, 
however, do not arise and continue of themselves, 
but are the most emphatic proof of the manager's 
work. Like a diplomat, the better he does his 
duty, the less does he appear to be doing. 

Business ability and engineering skill are essen- 
tial qualifications of a works manager, but these 
by themselves will never bring about the conditions 
of a perfectly-managed works. The general tone 
of the shops and offices, the absence of friction 
between individuals or departments, and that 
general spirit of good feeling and contentment 
without which real efficiency is impossible, all are 
traceable, more or less directly, to the manager's 
influence. These matters are parts of the science 
of the control of men—a far more difficult thing 
than the manufacture of machinery. The prin- 
ciples of the latter may be taught with some 
success at a college, and an elementary commercial 
training may also be given by a scholastic establish- 
ment; but the boast of certain technical institutes 
that their curriculum will furnish the mental equip- 
ment of ‘‘ captains of industry” shows a grievous 
lack of appreciation of what distinguishes such 
men from their fellows, All the engineering know- 
ledge in the world will not make up for a deficiency 
of that indispensable, yet indefinable, quality which, 
for want of a better word, has to be expressed by 
‘*character.” This will readily be granted by those 
who are familiar with workshops. Often a work- 
man, thoroughly competent at his trade, when pro- 
moted to a foreman’s position, has turned out a 
complete failure. His knowledge of workshop prac- 
tice and routine may be all that can be desired, but 
he has not the knack of gaining the confidence of 
his men, and therefore of obtaining the best results 
from his department. Unnecessary harshness on 
some occasions, combined with misplaced leniency 
on others, and a want of j~usulie and tact in 
dealing with the minor grievauces that are brought 
to his notice, soon estrange him from the men, and 
affect the efficiency and harmony of the shop. His 
faults are entirely faults of character, and are often 
associated with an earnest desire to conduct his 
department well. He blames everybody but him- 
self for the unfortunate state of affairs which has 
arisen, and develops a misanthropy which still 
further affects his relationship with the men. 

On the other hand, there is the foreman who, 
though, perhaps, admittedly less skilled in handi- 
craft than the men he controls, enjoys their respect 
and willing obedience. He understands human 
nature, and without relaxing for a moment his 
duty to his employer, serves his interests best by 
the use of that knowledge. An occasional judicious 
failure to notice some trifling breach of shop dis- 
cipline, and a recognition of the fact that accidents 
and mistakes are not always a sign of wilful mis- 
conduct on the part of his men, are qualities which 
will not be unappreciated by them. A compli- 
mentary word now and again for a good job quickly 
done is a greater incentive to further effort than 
abuse or sarcasm for another job which has been 
performed less satisfactorily, and, further, it leaves 
a more pleasant feeling between both ies. 
Foremen who deal with their men firmly and justly, 
but on the assumption that they are, on the whole, 
honest and well-intentioned, and who themselves 
set an example of diligence and orderly conduct, 
will obtain far better results than the martinet 
or the ‘‘shop policeman.” An extra call on the 
energies of the men will be gladly responded to, 








whereas a foreman who is disliked will generally 
find himself ‘‘left” whenever the men think they 
have a safe opportunity of paying him out in this 


way. 

The understanding of human nature is even more 
a necessity to a manager than to a shop foreman, 
for the latter has only a limited number of men 
of one class under his control, and is backed by the 
whole inertia of the works routine. The manager, 
on the other hand, sets the tone of every depart- 
ment, and his efficiency or otherwise will surely be 
reflected in the behaviour of every individual in the 
works. What has been said above as regards fore- 
men applies with even greater force to the behaviour 
of a manager. His acts and decisions are more far- 
reaching, and his personal influence is of much 
greater effect. By courtesy and tact towards his 
subordinates he will gain a liking and respect 
which will ensure far better service than a régime 
of bullying. In the industrial army the privates 
and ofticers are bound by no oath of allegiance to 
their commander. They may terminate their 
engagements without consulting his convenience, 
and the most valuable among them will be the 
first to go if their treatment is not reasonable. 
Necessary strictness is never resented either in 
the shops or offices, but the attempted enforcement 
of a military discipline has even worse effects on 
the efficiency of a works than a moderate laxness. 
A knowledge of human nature would prevent most 
of the minor mistakes which cause unrest in°a 
works. Many a manager, for example, has worried 
over a slight general unpunctuality, perhaps, on 
the part of his draughtsmen, and determined on 
reform. Now a hint to the head draughtsman, 
to be transmitted to the worst offenders, would 
probably correct matters ; but, instead of that, 
a recording clock is erected, and a notice is 
ported up that the staff must use it to record 
their arrivals. In some offices this has. caused 
so much resentinent that an enforcement of the 
regulation would have resulted in a wholesale 
resignation of the draughtsmen ; but even. where 
it has succeeded in procuring ,better time-keeping, 
it is extremely doubtful whether the extra time 
has been occupied by work. A wise manager would 
have noticed that, however late the staff arrived, 
the last one was always at his desk before the head 
draughtsman came in. He would, further, have 
known that if the men were compelled to be punc- 
tual by such means as we have mentioned, the 
entrance of the head draughtsman would be the 
first signal for the commencement of serious work. 
The fact is that in such a case the head draughts- 
man sets the pace of the office, and a realisation 
of this would have enabled the trouble to be reme- 
died with good feeling on all sides. 

Examples could be multiplied, but sufficient has 
been said to show that to fulfil a manager’s duties 
wisdom must be acquired as well as technical know- 
ledge. The school of wisdom has no class-rooms or 

rofessors, but the art of dealing with men can be 
earnt by the apprentice who uses his powers of 
observation in the workshops. Why this foreman 
is liked, that one respected, and the other despised, 
may well form a subject for contemplation in con- 
nection with the respective efliciencies of their de- 
partments. The student of human nature will 
notice that, on the whole, men are more effectively 
led than driven, that courtesy and consideration 
may be shown without loss of authority, and that 
strictness is very different to harshness. If trust is 
placed in a man, he will, in nine cases out of ten, 
not abuse the confidence, while a policy of suspicion 
will bring into being the very evils which it imagines 
to exist. There are no college diplomas given for 
the art of controlling men, because a college is 
not the place in which it is taught. The possession 
of the faculty, however, will be obvious from the 
moment the young engineer reaches the lowest 
rounds of the ladder of authority, and will do more 
than anything to ensure his advancement. 








Locomotives 1N Rusgia.—The number of locomotives 
upon the Russian railway network is returned at 17,247. 
Of these engines about two-fifths are old and of insufficient 
power. The number of practically worn-out engines is 
estimated at 2000, while the number of not sufficiently 

werful engines is set down at 4500. The number of 
ocomotives built in Russia during the last six years has 
averaged 1120—viz : 1900, 1044; 1901, 1263; 1902, 1137; 
1903, 989 ; 1904, 1107; and 1905, 1180. The number of 
engines ordered to be built in 1906 is estimated at 1276, 
and of these 632 had been delivered by July 1. It is 
contended that to bring the locomotive force of Russia up 
to a satisfactory level, at least 1800 locomotives should be 
built annually as from 1907. 
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THE RAILWAY ACCIDENT AT GRANTHAM. 
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THE RAILWAY ACCIDENT AT 
GRANTHAM. 


For the second time within the short space of .a 
few weeks we have to record a serious railway 
accident, both disasters occurring on railways that 
are among the best managed in the country. In 
many respects the accident of Wednesday night, 











the 19th inst,, on the Great Northern Railway re- 
sembles that at Salisbury on the London and South- 
Western line. The cause is as mysterious and 
the destruction as great, though, fortunately, the 
loss of life in this most recent disaster is less 
than in that which happened to the American boat- 
train. Alike in primary cause—namely, that the 
speed was excessively high at a point intended only 





for slow running—and alike in the fact that those 
who would, in ordi circumstances, be the only 
ones able to throw light on the matter, have lost 
their lives in the disaster ; here, however, the 
resemblance ceases, and the lessons of the one 
lend but little or no assistance towards the solu- 
tion of the problem presented by the other. 

On Wednesday, the 19th, the 8.45 p.m. train left 
King’s Cross, and arrived at Peterborough on time. 
At Peterborough engines were c , and the 
train resumed its journey northward. The train was 
due to stop at Grantham at about 11 p.m. ; but, 
instead of pulling up at the platform, it rushed 
through the station atas variously reported 
as between 40 and 70 miles an hour. Had the 
line been clear, all would probably have been well, 
but the points of the what is practically a cross- 
over road, leading to the down line of the Notting- 
ham branch, were over, so that the express, at its 
terrific speed, took this road. The locomotive and 
train kept the rails until the straight was reached, 
when it left the track and tore down the parapet 
on the west side of the bridge. Enough details 
have been given in the daily Press of the destruction 
which followed. The engine ploughed along the 
permanent way for nearly 100 , in its course 
picking up a rail from the track, which became 
jammed between the axles and the boiler, and 
finally the engine fell over on its left side. The 
carriage stock suffered severely, four of the vehicles 
falling over the embankment, one, the leading 
brake, coming into such violent contact with a 
brick shed, that part of this building was destroyed. 
The complete destruction of some of the vehicles 
has led to different accounts of the accident, and it 
is really wonderful that the loss of life is as small 
as 12 killed and 17 injured. 

The photographs which we are able to give on 
this and the opposite endorse our statements 
in this respect. In Figs, 1 and 4 will be seen a 
mass of tangled wreckage. Six-wheeled bogies, 
carriages frames, gas - cylinders, sides of car- 
riages, all manner of ironwork, and a perfect 
litter of splintered woodwork, tell of the tremendous 
strains the vehicles were called upon to undergo. 
In Fig. 3 will be seen gin the foreground the frame 
of the first brake. Upon the top of this is the 
body of the mail-van. The front guard was iv the 
third vehicle of the train, and escaped with but 
slight injury. Again referring to Figs. 3 and 6, on 
the top of the embankment will be seen two vehicles. 
The cranes are depicted in Fig. 3 in the act of re- 
moving one, a composite coach, while the other, a 
sleeping-car, with its back broken, is also seen with 
great clearness in Figs. 1, 2, and 3. The overturned 
engine is visible in Fig. 2, in front of the roof 
of the cottage on the far side of the line. To add 
to the destruction caused by the wreck much of the 
stock was partly destroyed by fire, which rendered 
the work of rescue extremely difficult, The effect of 
this fire on the sleeping-coach can be seen in 
Figs. 1 and 2, but a tarpaulin has been temporarily 
thrown over the charred skeleton of the vehicle, and 
this prevents a true impression of the full extent of 
the damage being obtained. Smoke still rising from 
the wreckage will be noticed in Fig. 1, &. Fig. 6 
shows the broken bridge parapet. In Fig. 5 a pile 
of wreckage is shown, most of this being twisted 
bogies of the pressed-steel type, — with car- 
riage fittings of one kind and another. From the 
diagram we give, Fig. 7, annexed, some idea may be 
obtained of the site, and the approximate positions of 
the stock after derailment. Three coaches remained 
on the permanent way, but not on the rails, and 
somewhat further on than shown in the diagram. 
The tender Was thrown off to the left, and was 
twisted all out of shape ; it will be noticed between 
the buildings in the di , roughly at right angles 
to the embankment. By some chance the roof of a 
brake-van was found under the tender. As the 
tender is naturally in advance of the brake-vans, it 
is curious that it should come to rest upon the roof 
of a vehicle which must have felt the effect of the 
accident later than it did itself. The coach with 
the broken frame is shown near the locomotive. 
This coach was held from sliding down the bank 
during breakdown operations by a chain, visible in 
Figs. 2 and 3, made fast to the permanent-way. 

‘Phe lace of the accident has been described in 
the daily Press as on the curve on the line leading 
to Nottingham. Such a description is liable to 
give an altogether erroneous conception of the 
scene of the disaster, and almost suggests that 
the express was derailed on a curve similar 
to that at the scene of the Salisbury acci- 
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dent. As a matter of fact, the Nottingham lines 
and the main up and down lines do not diverge 
till. the far side of the Barrowby-road Bridge is 
reached, some three-quarters of a mile north of 
Grantham Station. The spot at which the train 
met with its accident is only 250 yards away from 
the platform. At about this point the railway 
crosses, by means of a bridge, two roads—the 
Harlaxton-road and the Wharf-road. Nottingham 
trains, as a rule, stand on the west side of the 
down platform, and take a comparatively straight 
road out of the station, four roads running parallel 
till past the bridge three-quarters of a mile away. 
T'rains from the main line, therefore, are turned off 
on to the Nottingham line, when necessary, just 
south of the Harlaxton-road Bridge, by points 
which, owing to the fact that they connect two 
parallel roads, take the form of a cross-over. The 
speed allowable at such points is always low, and 
this place is quite unsuited for fast travelling. It 
is really surprising that the train kept the rails 
until over this § curve; it seems to have become 
derailed only when the straight of the Nottingham 
line was struck. Had the points been open for 
the main line, the express would probably have 
escaped without accident ; but no blame attaches 
to anybody for this not being so, and it has been 
proved at the coroner's inquest that the signalman 
working these points was acting quite in accordance 
with the regulations controlling junctions of this 
nature. The train was booked tostop, and during 
the stop the points would be cleared. It is also a 
fairly well recognised maxim that, should such a step 
become necessary, runaway trains should be cleared 
off the main line. A case of this kind, at the best 
extremely improbable, would be a choice between 
two evils, for on the main line a train out of hand 
might collide with another and cause a greater 
disaster than if the one train came to grief on a 
branch line. In this case, in that it ran past 
signals, the train, from the signalman’s point of 
view, might be considered as out of control. If, 
also, engines had had to be changed at Grantham, 
the engine bringing the train in would have run 
off over the Nottingham points and line, in order 
to allow the new one to back on ; but on Wednes- 
day night engines had been changed at Peter- 
borough, and the fresh engine should have worked 
through to Doncaster. 

With regard to the speed at which the train was 
travelling, evidence points to the fact that even 
had the main line been clear, the train was travel- 
ling at a greater pace than is customary in passing 
through Grantham Station with non-stop trains. 
At a point about 54 miles south of Grantham there 
is a summit from which the road falls to the station 
ona gradient of 1 in 200. Itis usual for drivers to 
have their trains well in control on this section, 
and the whole policy of the Great Northern Rail- 
way, while Mr. H. A. Ivatt has been locomotive 
superintendent, has been towards the abolition of 
excessive downhill speeds. With this object in 
view Mr, Ivatt has put on the road engines power- 
ful enough to handle the trains with ease on the 
uphill sections, so that no time is lost on banks 
and a high average speed may be maintained, while 
it is unnecessary to make up time on downhill runs. 
Speed diagrams taken of trains show that the 
speed uphill on the Peterborough side of Stoke 

unnel is, in some cases, greater than on the 
Grantham side of that tunnel, even in the case of 
trains not stopping at Grantham Station. 

For an express, the timing for this train was 
uncommonly low, averaging, it is said, only about 
44 miles an hour. Many of the Great Northern 
trains travel at much higher average speeds than 
this, but this railway does not now hold any very 
prominent — among the companies for fast 
running. In fact, there are no less than twelve 
runs in the United Kingdom booked at a higher 
speed than the fastest Great Northern train, and 
this 8.45 p.m. ex King’s Cross does not even 
figure in the list of the forty fastest trains in the 


kingdom. 

The stock, as is well known, is of the best. No 

ins are spared by the management to provide 
oth first pe coaching stock and locomotives. 
The compwy took the lead in re-modelling main- 
line stock, and since then has held a foremost 
position. The engines are powerful and well up to 
their work, and the locomotive drawing this train 
was apparently in good order. It had already 
worked from Doncaster to York, and York 
to Peterborough, on Wednesday, and the driver 
would, of course, have reported any failure at 





Peterborough had anything gone wrong with any 
of the gear. It is stated that the regulator was 
found open, and it is suggested that this may have 
become jammed. On the one hand it may be 
pointed out that it would be extremely easy for 
the regulator to have been opened, as a result of 
the accident, by the cab being wrenched away or 
from other causes—a point of view apparently taken 
by Mr. Ivatt in evidence given at the inquest ; and, 
on the other hand, the driver having screw re- 
versing-gear, could have notched up or reversed 
if he was unable to shut steam off, besides having 
his brakes at his command. Evidence given at 
the inquest points to the probability of steam bein 

shut off when the train passed the station, an 

possibly some time before that. That the brakes 
were not coupled up at Peterborough, or that they 
failed to act, is but a remote probability. - Such a 
combination of circumstances would be ni 

to explain the omission of the driver to notice that 
the train-pipe was not coupled between the tender 
and the train, that the chance of this happening 
would be extremely unlikely. For instance, when 
the train was standing, braked, at the platform 
at Peterborough, the release valve on each car- 
riage would have to be pulled in order to take 
the brakes off before the train could start with 
the train-pipe disconnected. It is highly im- 
probable — indeed, it is unthinkable— that this 
would be done. Moreover, the coupling opera- 
tion is usually inspected by a superior station 
or locomotive official; or at least, if the actual 
operation is not witnessed, care is taken to see that 
it has been properly done before the train starts. 
Coupling is either done by the fireman or by one 
of the station staff, and in either case the men 
would be thoroughly conversant with their duties. 
But all suggestions as to the brakes being out 
of order are nullified by the evidence of both 
guards and also by that of some witnesses on the 
platform, who state that the brakes were ap- 
plied. From the evidence it seems that they 
were not applied, however, as early as is usual, 
and this seems to be the furthest link in the 
chain of evidence obtainable as to the cause of the 
accident, to which we can reach. For some reason 
the driver did not apply his brakes in time, and 
was then unable to do anything to prevent an 
accident. Driver Fleetwood was one of the best 
of the drivers from Doncaster Sheds. When the 
new Great Northern engines were brought out in 
1899 he was very soon selected as one of the men 
best fitted to take charge of the new type. Through 
the handling of his engine he did much towards 
dispelling the pre) udice among the men against the 
new engines. e was always ready to come on 
duty when called, and to do his work cheerfully, 
and would have been one of the first men to be 
selected in the case of any special work. He was 
well acquainted with express work, and had been a 
main-line express driver for many years, knowing 
the road thoroughly. The fireman also was a young 
fellow who fully understood locomotive work. He 
was a premium apprentice at Doncaster, and for 
the interest he took in his work, and smartness and 
knowledge, was sent out firing. 

It may be mentioned that it is in this way that 
all the chiet authorities on locomotive work in this 
country have acquired their knowledge. Most of 
the locomotive superintendents of the chief lines 
have fired on the line in their earlier days, and 
have gone through this part of the work. It is to 
the credit of the Great Northern Railway that no 
fixed rule is made now with regard to allowing 
apprentices to do this, and that only those who 
are found to be well fitted for it are allowed to 
take up this work. It may be taken, therefore, 
that, in the opinion of all the officials, Talbot 
was a suitable man, and the remarks attributed 
to Mr. Bell about this class of men are abso- 
lutely unfounded. A man who is keen enough to 
go through and take up hard work, for the sake of 
acquiring experience, would not be one likely to 
rebel against his driver, as Mr. Bell suggests. 
Evidence of Driver W. Pollard and others goes to 
show that Talbot was thoroughly competent, and 
withal a good mate. 

Suggestions have been put forward in the daily 
Press that the cause of the disaster was due either 
to drunkenness or quarrelling on the part of the 
men on the foot-plate. Apart from the fact that 
evidence shows that both men were at their posts, 
we would protest strongly against the increasing 
frequency with which attempts are made to find 
the solution of these matters in vicious causes. 





No sooner does an accident occur than suv- 
gestions are heard of the men in charge being 
drunk, as if, as a class, engine men were the 
roughest and most intemperate of men. Why, 
when no evidence of this kind has been prove, 
should the class be damned at once in this way / 
There are surely, in these strenuous days, oth: 
possible causes, and in all charity it might ic 
well to attempt to solve these matters a little le.s 
hastily than is the practice of some peo)!e, 
and wait till depravity has been proved, before, 
so to speak, branding a class as being com- 
ars of men especially liable to objectionable 

bits. Drivers are by no means intemperate as 
a class, and, were they so, the many checks, from 
the time they sign on duty to signing off, would 
most certainly prevent a man under the influenco 
of liquor from handling a passenger train. They 
have, moreover, their own lives in their hands, as 
well as those of the gers, and travellers are 
not handed over to the tender mercy of reckless 
brutes. It is, indeed, very seldom that any ten- 
dency to drinking is encountered among. the men. 
If any tendency to irregularity of conduct does 
show itself, the man is put back to inferior work. 
The probability of quarrelling is equally remote. 
The writer can testify to the fact that, besides 
being an excellent driver, Fleetwood was a good- 
natured, cheerful fellow, with whom it would be 
hard to pick a quarrel, and with a somewhat 
similar character given to the fireman by those 
who knew him, a quarrel would be most unlikely 
to occur. 

The cause, in fact, though not explained, and, 
indeed, hardly explicable, seems, we regret to say, 
to lie with the driver, and, the man being one of the 
best servants of the company, we feel bound to 
conclude that the cause is involved with some 
temporary failure, mental or otherwise. It may be 
that Fleetwood imagined he was on a train that was 
not due to stop at Grantham, but even if this were 
the case, he seems to have departed from his usual 
practice of keeping his train well in check down 
the incline. The station is well protected, it ap- 
pears, and the train must have passed signals 
which, under ordinary circumstances, would afford 
time, if not actually to stop, to so check the speed 
that the curve would have been negotiated in safety. 
The driver, unfortunately, appears to have left 
even this action until too late. The long gradient, 
and the fact that the rails were greasy from a drizz- 
ling rain, would tend to make the stopping distance 
somewhat greater than would be required under 
more favourable circumstances. It appears evident 
that the brakes were not applied when passing 
the South box. Where they were put on is not 
certain. One witness, at least, at the inquest said 
he saw sparks flying from the wheels when the 
train the platform. On the other hand, 
the Right Hon. Sir J. H. A. Macdonald, a very 
competent observer, has written to the Times 
stating that he saw no sparks, and, indeed, no 
evidence of retardation. The guards both averred 
that their gauges showed the vacuum was destroyed, 
and one declared he felt his wheels skidding. The 
only way of reconciling the evidence would be to 
suppose that the driver had shut off, inadvertently, 
his small ejector, and that the vacuum had leaked 
off in some of the brake cylinders and not in 
others. But that seems a far-fetched hypothesis, 
and it does not explain why the driver did not 
discover the state of affairs early enough to rectify 
them. Had he followed the accustomed procedure, 
he could have renewed the vacuum long before the 
station was reached ; he could have whistled for the 

uards’ hand-brakes ; he could have set on his own 
ak ieiees he could even have reversed the 
engine. A failure of the brakes alone would not 
have ae the accident. Again, if the regu- 
lator had jammed, the train could have been stopped 
by the brakes with the steam full on. But the 
regulator was found two-thirds closed and in good 
order, and the reversing gear, by which steam 
could also have been cut off, was right forward. 
There seems no explanation except that the driver 
forgot to slacken speed, and that the fireman was 
busy with his duties, and did not notice the omis- 
sion. Such a lapse seems an extraordinary occur- 
rence in a man of proved probity and ability, 
but experience shows it to be within the bounds 


of ayer wee 

n offering our sympathy to those who have 
suffered through this disaster, we would also cx- 
tend it to the Great Northern Railway Company, 
whose system has the reputation of being among 
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the best and safest, and whose record of late years ' 


has been one singularly clear of accidents of a 
serious nature. 





NOTES. 
THe JAPANESE NAVAL PROGRAMME, 

In the programme of the Naval Department of 
Japan for the current year, special importance is 
attached to naval education, thus proving again 
that the Japanese are always careful in laying the 
foundations of a policy before attempting to carry 
out its details. This accounts for the great success 
which has attended all their efforts. The Naval 
Staff College in Tokio and other institutions for 
naval education will be greatly extended. The 
Staff College formerly could only admit forty 
students ; henceforth it will be made to take in 
115 students. At the Gunnery School, Naval Col- 
lege and Marine Corps, 10-in. or 8-in. guns will be 
installed for training ._purposes: The educational 
expenses of the Navy Office are expected to amount 
to between two and three million yen. At the same 
time, the naval strength of Japan will be greatly in- 
creased during the course of the year. Two battle- 
ships—the Aki and Satsuma—and several cther 
vessels of various sizes will be launched during the 
year, and their equipment will be completed during 
the course of next year. In addition, the following 
list of ships captured from the Russians, and all 
now under repair, will show the magnitude of the 
new strength to be added to the Japanese Navy :— 








Class. Name. Tons. Pe tl 
Batileship .. 3agami (Peresviet) - 12,674 Yokosuka. 
ne a . |3uwo (Pobieda) .. - 12,674 ” 
Cruiser ..,3oya(Variag) .. .. 6,500 em 
Destroyer .. ..|Yamahiko (Rieshitelni) 240 a 

- we ..| Satsuki (Biedovi) ‘ 850 Uraga. 
Battleship .. (wami (Orel) = -- 18,516 Kure. 

a Pe . Hizeu (Retvisan) - 12,902 Sasebo. 
Cruiser .. Csuga u (Pallada) 6,731 a 
Destroyer .. .. Fumizuki (Silni).. os 210 Takeshiki. 
Gunboat .. .. Shikinami (Gaidamak) . . 400 wi 

ef _ .. Makikumo (Posadnik) .. 400 - 
Battleship .. Lango (Poltava) .. -- 10,960 Maizuru. 
Armoured ciuiser \so (Bayan) oo io) Toe 9 
Armoured coas!-) Mishima (Admiral } 4,960 

defence ship { Seniavin) os 4 ” 
Cruiser .. Novik a5 3,080 Hakodate. 


The battleship Iki ({mperator Nicolai I., 9594 tons) 
and the armoured coast-defence ship Okinoshima 
(General - Admiral Appraxine, 4126 tons) have 
already been repaired and are on duty in the Navy. 
In order to meet the increased demands upon them, 
considerable additions and developments will be 
made in the dockyards and arsenals at Yokosuka, 
Takeshiki, and other naval stations. 


Tue RECLAIMING OF THE ZuIDER Zee. 


A land-reclaiming undertaking of unusual magni- 
tude and exceptional interest is the projected 
laying dry of the vast area of the Zuider Zee, 
which has been under discussion for some twenty 
years, during which time the plans have been con- 
siderably altered and modified ; but with reference 
to which a Government proposal has now been 
drawn up and passed by the Legislature. The pre- 
sent Zuider Zee is the outcome of a number 
of floods, the area which it now comprises 
having originally been firm land, with only a 
moderate-sized lake ; but the North Sea by degrees 
swamped the whole district, its ravages, of which 
accounts are reeorded as far back as 100 years before 
Christ, culminating in the floods of 1170, 1277, 
1287, 1337, and 1362. It has long been the ambi- 
tion of the Dutch to restore their country to what 
may be Considered its original size, and in some 
thirty years they hope to bave compassed it. The 
area of Holland at present is about 33,000 square 
kilometres, and that of the Zuider Zee 5250 square 
kilometres ; the depth varies from about 11 ft. to 
about 20 ft. at the deepest ; it is proposed to leave 
a lake of some 1200 square kilometres, but the rest, 
excepting, of course, the neces ary canals, will, 
according to the present plan, be transformed into 
marsh land, The first and most vital part of the work 
is the construction of a dam, nearly 20 miles long, 
proceeding from Ewgk, in North Holland, by way 
of the island of Wieringen, to Piaam, in Fiegland. 
This dam, which, it is calculated, will take some 
eight years to complete, will turn the Zuider Zee 
into a lake. The breadth of this dam, 18 ft. above 
the level of the sea, will be 30 ft., and on its inner 
slope it is proposed to construct a double-lined rail- 
way and a roadway 20 ft. broad. It goes without 
Saying that this will be a very difficult dam to build, 





consijering the always present risk of floods and 
the power of the breakers. Simultaneously with 
the work on the dam, the canalisation of the area 
inside it will be taken in hand. The laying dry of 
the area to be reclaimed will, according to the pre- 
sent calculations, extend over some 24 years, and 
will be done piece by piece, it not being considered 
advisable to go ahead with a second piece until the 
first has been covered with vegetation. The Dutch 
have immense experience in this kind of work, and 
have always acquitted themselves exceedingly well. 
The cost of the whole undertaking is calculated at 
about 12,500,0001 , but in spite of this heavy expen- 
diture, the undertaking will no doubt prove very 
remunerative, in case no accidents befall it. 


CoNSTITUTION OF THE INTERIOR OF THE EARTH. 


This interesting question recently formed the 
subject of a paper by Mr. R. D. Oldham, at a 
meeting of the Geological Society. He points out 
that, just as the spectroscope opened up a new 
astronomy by enabling the astronomer to determine 
some of the constituents of which distant stars are 
composed, so the seismograph, recording the unfelt 
motion of distant earthquakes, enables us to see 
into the earth and determine its nature with as 
great a certainty, up to a certain point, as if we 
could drive a tunnel through it and take samples 
of the matter passed pone. a Many theories of 
the earth have been propounded at different times ; 
the central substance of the earth has been sup- 
posed to be fiery, fluid, solid, and gaseous in turn, 
till geologists have turned in despair from the sub- 
ject, and become inclined to confine their attention 
to the outermost crust of the earth, leaving its 
centre as a playground for mathematicians. After 
an exhaustive treatment of the question of wave- 
motions through the -earth, in the course of 
which many figures and calculations are cited, the 
author of the paper deduces that wave-motion 
originating at any point in the earth will be pro- 
pagated in all directions from it, and whatever 
the nature of these waves, their wave-paths will 
be straight lines so long as the velocity of pro- 
pagation remains constant; but if this varies, 
the course of the wave-paths will be altered 
according to the laws of refraction. These laws 
hold good, whatever be the nature of the wave- 
motion, although, in the case of elastic waves, the 
rate of propagation is dependent on two factors— 
the elasticity and density of the medium pony 
which they are propagated. From this it will 
seen’ that any information which can be obtained 
regarding the form of the wave-paths will indi- 
cate the changes, if any, in the rate of propaga- 
tion, and hence in the physical condition of 
different parts of the earth traversed by the wave- 
paths which emerge at different parts of the 
surface. He comes to the conclusion that the in- 
terior of the earth, after the outermost crust of 
heterogeneous rock is passed, consists of a uniform 
material, capable of transmitting wave-motion of 
two different types at different rates of propaga- 
tion; that this material undergoes no material 
change in physical character to a depth of about 
six-tenths of the radius, such change as takes 
place being gradual, and probably accounted for 
sufficiently by the increase of pressure ; and that 
the central four-tenths of the radius are occupied 
by matter possessing radically different physical 
properties, inasmuch as the rate of propagation of 
the fitst phase is but slightly reduced ; while the 
second-phase waves are either not transmitted at 
all, or, more 
the rate which prevails in the outer shell. 


Tae Urmiry or SupmMartneE Boats. 


The report which has just been made to the War 
Minister of France by Admiral Fournier, the Vice- 
President of the Superior Naval Council and 
Commander-in-Chief of the Naval Forces, on the 
subject of the recent manceuvres of the French 
Navy, strongly advocates submarine boats. The 
manceuvres, it may be said, were directed, firstly, 
to illustrate problems connected with naval opera- 
tions on the high seas ; and, secondly, to enable a 
study to be made of coast defence. The Admiral 
expresses his satisfaction with the new tactics en- 
ployed, and compliments those responsible for 
them. That part of the report dealing with the 
operations for coast defence is, perhaps, the most 
suggestive, and in it Admiral Fournier, according 
to the Moniteur de la Flotte, refers to the almost 








unquestionable efficiency of submarine boats. 
The manceuvres prove that ordinary vessels 
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would be forced to take all possible precautions 
when within range of werful coast-defence 
artillery, and would also subjected to severe 
treatment by submarine boats. But submarine 
boats might operate with impunity so far as the 
land guns are concerned. In his opinion, it will 
be necessary in future to construct as many sub- 
mersible, or submarine boats as possible—boats for 
offensive operation, with large radius of action, and 
other craft, purely for coast defence. The sub- 
marine boat is, in his opinion, the best auxiliary 
imaginable to large ships of the line, and con- 
sequently he supports the view that what is wanted 
are large battleships with many small craft, either 
surface or submarine, but preferably the latter, 
delivering torpedo attack. It is pointed out that 
France two years ago had thirty-four submarine 
boats for defence, and sixteen for attack ; now there 
are eighty in use, or in course of construction. This 
year eighteen boats are being laid down for attack, 
having a displacement of 398 tons. Amongst 
them there will be, for experimental test, one or 
two of a tonnage of from 800 tons to 900 tons. 
The 390-ton boats will be laid down as soon as the 
ss of the class has passed through her diving 
trials. It is important, therefore, to note that France 
has in use, in course of construction, or projected, 
eighty submarine or submersible boats, while we 
in this country have only forty ; our boats, accord- 
ing to the recent Admiralty return, range in dis- 
placement up to 313 tons, with a submerged speed 
of 10 knots and asurface speed of 13 knots. The 
United States have nine submarines in service, with 
several more building, and Russia has twenty-three, 
including several bought during the war. Japan 
has seven, Italy has thirteen, and Germany is build- 
ing one, but the budget for the current year decides 
that 250,000/. per annum shall be spent for some 
years onsubmarines. Itis obvious that the opinion 
in favour of the submarine is developing quickly 
and extensively. 





NEW PERUVIAN CRUISERS. 

THE conclusion of the trials of the cruiser Almirante 
Grau, built for the Peruvian Navy by Messrs. Vickers 
Sons and Maxim, Limited, at Barrow-in-Furness, 
synchronised with the launch of the sister-ship Coronel 
Bolognesi, and the association of the events suggests the 
effort being made by the Peruvian Government towards 
the resuscitation of their navy. The two ships, which 
are of an improved “scout” type, will, it is hoped, to 
encourage interest in naval affairs in the Republic, that 
there will be willingness to agree to those further 
developments which the naval advisers of the Govern- 
ment consider desirable. The country is progressive : 
the President of the Republic, as was mentioned at 
the social function in connection with the launch, is 
imbued with the spirit of advance, and has encouraged 
the formation of a national steamship company, the 
building of a new floating dock, the revision of the 
hydrographic survey plans, and the erection of light- 
houses on the Peruvian coast—all schemes tending 
towards the development of the internal and inter- 
national trade of the country. The time may therefore 
come when Peru will again have a navy which wili 
entitle her to a first place amongst South American 
States. 

The Almirante Grau and Coronel Bolognesi are 
sister-ships, with this exception—that in the former 
there is a poop, as shown in the drawings reproduced 
on the next page, whereby the accommodation is largely 
increased, the intention being that this veesel shall 
act as the flagship of the Navy. The vessel is 
thus about 20 tons greater in Tieitacement than 
the other ship. The length is 370 ft., the beam 
ft. 6 in’, and the draught is limited to 
14 ft. 3 in., in order that the vessel may enter all 
Peruvian harbours. The displacement at this draught 
is 3200 tons. For protection there is fitted an armoured 
deck over the magazines, steering-gear, and machinery. 
The coal-bunkers, as shown on the plans of the lower 
decks, are arranged along the sides of the boiler com- 
partments and over the machinery-room, thus adding 
to protection, and minimising possible penetration by 
shot and shell. The conning-tower is of 3-in. armour. 
The armament of the ship includes, as shown on the 
elevation, and on the p, and forecastle decks, 
bow and stern 6.in. guts with protecting shields. 
These guns have an arc of training of 270 deg. Ammu- 
nition is supplied by electric hoists of the dredger 
type, protected by armoured tubes, All the mecha- 
nism is arranged to give the greatest possible rapidity 
of fire. The secondary armament consists of eight 
14-pounder guns, and eight 14-pounder guns as shown 
on the plans. There are two submerged tubes for 
firing 18-in. torpedoes. 

The flagship will have a complement of 300 officers 
and men, and special arrangements are provided in 
view of the variations in climate in South American 
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THE PERUVIAN CRUISER 


“ALMIRANTE GRAU.” 


CONSTRUCTED BY MESSRS. VICKERS SONS AND MAXIM, LIMITED, BARROW-IN-FURNESS. 
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waters, Special care has been devoted to the natural | she had been constructed, on the 15th inst., proceed- 


and artificial ventilation of the ship, and to the heat- 
ing, steam radiators being extensively employed. 
There is, of course, a complete installation of electric 
light, Although the ship is small, baths are provided 
in all the living quarters. Refrigerating plant and ice- 
making machinery, with cold-storage chambers adjoin- 
ing are notable features. There is also a mechani- 
cally-equipped bakery on board, so that the vessel 
excels many warships of much ter size in the ele- 
ments conducing to comfort. These will ensure the 
health of officers and men, which is an important 
item, as in warfare the mental equanimity of the 
personnel is as important «is the efficiency of the 
material. 
The machinery consists of two four-cylinder triple- 
expansion engines, balanced on the Yarrow-Schlick- 
ly system. These engines are designed to give 
a collective indicated horse-power of 14,000, with a 
steam pressure at the engines of 250 lb. per square 
inch, the safety-valves in the boiler being loaded at 
280 lb. As will pfesently be shown, the engines gave 
every satisfaction during the trials. There are ten 
water-tube boilers on board, in three sepa- 
rate compartments, and worked under the closed 
stokehold system. 


The Almirante Grau left Barrow-in-Furness, where | 








ing to the Clyde for speed trials. A strong breeze was 
encountered, with fairly heavy seas, which tested the 
sea-going qualities of the vessel with eminently 
satisfactory results. A series of progressive trials 
were made on the measured mile on the Firth of 
Clyde, on the 17th inst., and the ship made her 
ichepeed run on the 19th inst., the weather being 
fine and the sea smooth. The specification requi 
that during this trial the vessel should steam six 
runs over the measured mile, and that the mean 
speed should be 24 knots. In the event of the speed 
being one-fifth of a mile per hour less, the ship was 
liable to be rejected. This performance was easil 
exceeded, the speed obtained being 24.641 knots, wi 
the engines making 216 revolutions, and developing 
14,144 indicated horse-power, a result suggesting high 
efficiency. 

There was not the slightest difficulty either in the 
engine or in the boiler-room; and Admiral Carvajal, 
the head of the Naval Commission, who has superin- 
tended the construction of the ship, was on board, 
and expressed his high appreciation of the splendid 
performance of the ship, and particularly the absence 
of vibration. 

After the full-power trials the usual circling tests 
were carried out, as well as the starting and stopping 
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trials; and on Friday, the 2Ist inst., the vessel pro- 
ceeded on a 24-hours’ endurance test, which was 
divided into four successive — the power being 
increased in each period. The coal consumption was 
taken, and the results are given in the following 


table :— ; 
First Six Second Six Third Six Fourth Six 


Hours. Hours. Hours. Hours. 
Mean indicated horse- . 
power , oe 3689 6342 8817 
Mean coal consum 
tion Si 2.27 Ib, 1.45 Ib. 1.68 1b. 1.635 Ib. 
These coal results are very favourable. The vessel 


on this trial steamed down the Irish Sea as far as the 
Skerries, off the Welsh Coast, and was then headed for 
Copeland Light on the Irish Coast ; thence she pro- 
ceeded northward as far as Corswell Point, and finished 
at Morecambe Bay Lightship. The weather was fine. 
During the trials an opportunity was afforded of test- 
ing the wireless telegraph installation on board the 
ship, and messages were received; on board over & 
distance of 150 miles. The vessel was docked at 
Barrow-in-Furness on Saturday, the 22nd inst., and 
Admiral Carvajal’s naval staff attended the launch of 
the sister-ship Coronel Bolognesi, which cas pone on 
Saturday. e two vessels will be completed, ready 
for war service, by the Vickers Company, even to the 








provision of shot and shell and powder. 
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THE KALAMAZOO PRESSED-STEEL CAR-WHEEL. 
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In making hand car-wheels of pressed steel difficulty 
has always been experienced in getting the wheel 
thick enough on the tread to stand heavy wear, with- 
out having the whole wheel unnecessarily heavy. The 
wear takes place just at the heel of the flange, and in 
order to lengthen the life of such wheels the Kalamazoo 
Railway Supply Company, of Kalamazoo, Michigan, 
U.S.A., now manufacture a wheel specially thickened 
at this point. The wheel is made of steel plate 4 in. 
thick, flange and web-plate all in one, with hub-pieces 
riveted on. The tread of the wheel is thickened up 
to ;*; in. just at the root or heel of the flange, giving 
it by this means a considerably longer life. 

In manufacture the plates are sheared and then 
heated and formed under hydraulic pressure. They are 
then again heated, and treated in a finishing-machine, 
which gathers up and increases the thickness of the metal 
at the place shown in Fig. 1, in the accompanyin 
illustration. The wheel is then again brought up to 
working heat, and finished in a sizing-press, so that all 
wheels are of identically the same diameter. Any 
further finishing process is unnecessary, and the wheel 
has a tough outer skin, hardened and improved by the 
work put into the material by the rolls and press. 

It is to be noticed that in the ordinary } ee a of 
such a wheel the metal would have a tendency to 
become thinner, and drawn away just from the very 
place where it is most needed, and where in this 
system the metal is thickened up. The web-plate 
forming the centre of the wheel is lightened by having 
as much metal as possible cut away, and the remaining 
spoke-like pieces are stiffened with radial corrugations, 
as shown in Fig. 2. This form of wheel is fitted to 
most of the patterns of light trolley cars for use on 
railway tracks, of which this firm makes a speciality. 








INDUSTRIAL NOTES. 

Tue state of the labour market, as shown by the 
Board of Trade Labour Gazette, continues to be 
favourable. The total returns upon which the report 
is based are 7785—namely, 3671 from employers and 
their associations, 3597 from trade unions, 394 from 
| cal labour correspondents, and 123 from other sources. 
These in the aggregate cover a wide field, embracing 
all the chief groups of industry in the kingdom. The 
employment chart shows a vast improvement over 
1905, and for the last five months the proportion of 
unemployed was lower than the mean of the last 
‘lecade—1896-1905 inclusive. Employment was steadier 
—the fluctuations were not t. 

As is not unusual, employment during the past 
month was, on the whole, not quite so as in the 
month previous. There was aslight decline in the engi- 
neering and in the boot and shoe trades ; on the other 
hand, the building trades and the tin-plate industry 
showed some recovery. A considerable number of 
workpeople—mostly coal-miners—received advances 
in their rates of wages. As compared with a year 
ago, all the principal industries, except the boot and 
shoe trade, showed improvement, which was parti- 
cularly marked in the case of shipbuilding. 

Jn 272 trade unions, with an aggregate membership 

















of 596,010, making returns, 22,528, or 3.8 per cent., 
were reported as unemployed at the end of the month, 
compared with 3.6 per cent. at the end of July, and 
5.4 per cent. at the end of August, 1905. 





In the building trades employment continued dull, 
but was, on the whole, better than a month ago and 
a year ago. 

Employment in the coal-mining industry continued 
fairly good ; it was better than a month ago and 
much better than a year ago. 

In iron-mining employment continued good, and 
was somewhat better than a year ago. 

In the pig-iron industry employment was good, 
and showed little change as compared with the month 
previous. It was better than a yearago. Returns 
relating to the works of 108 ironmasters, employing 


&| about 24,500 workpeople, showed that 337 furnaces 


were in blast, as compared with 338 in July and 324 
@ year ago. 

At iron and steel works trade was slightly better 
than a month ago, and considerably better than 
a year ago. The volume of employment at 203 works 
from which returns were received was 0.7 per cent. 
greater in the week ending August 25 than in the week 
ending July 21, and 5.4 per cent. greater than a year 
ago. 

, or in the tin-plate and sheet industry 
showed an improvement as compared with the month 
previous. As compared with a year ago little change 
was shown. According to returns received, 417 tin- 
plate and sheet-mills were working at the end of 
August, as compared with 402 in the previous month 
and 418 a year ago. 

The engineering trades continued good, but showed 
a slight decline as compared with a month ago. 
Employment was better than a year ago. The per- 
centage of trade-union members unemployed at the 
end of August was 28 per cent., as compared with 
2.5 per cent. at the end of July, and 4.8 per cent. at 
the end of August, 1905. 

Employment in the shipbuilding trades continued 

in the principal shipbuilding centres, and was 
much better than a year ago. fhe percentage of 
trade-union members unemployed at the end of August 
was 5.6 per cent., as compared with 5.7 per cent. at 
the end of July, and 13.2 per cent. at the end of 
August, 1905. 





The cotton trades continued very good, and employ- 
ment was rather better than a year ago. Returns 
from firms employing 138,629 workpeople in the 
week ending August 35 showed an increase of 0.3 per 
cent. in the amount of wages paid as compared with 
a month ago, and of 2.6 per cent. as compared with a 
year ago. 

Employment in the woollen trades remained good, 
and was better than a month ago and a year ago. 
Returns from firms — 22,944 werkpeople in 
the week ending August 25 showed increases in the 
wages paid of 1.5 per cent. as compared with a month 
ago, and of 0.7 per cent, compared with a year ago, 


In the worsted trades employment was fairly good, 
but again showed a decline compared with the previous 
month. It continued better than a year ago. turns 
from firms employing 43,872 wan SY in the week 
ending August 25 showed a decrease of 1.2 per cent. in 
the amount of wages paid compared with a month 
ago, and an increase of 1.9 per cent. compared with a 
year ago: 

The flax (linen) trades continued fairly good, and 
employment was slightly better than a month ago ; it 
was better than a year ago. Returns from firms em- 
ploying 45,023 workpeople on pay-day in the week 
pa: Se August 25 showed an increase of 1.3 per cent. 
in the amount of wages paid as compa with a 
month ago, and of 5.5 per cent. as compared with 
August, 1905. 

In the jute trades employment continued good, and 
was better than a year ago. Returns from firms em- 
ploying 19,017 workpeople on pay pay in the week 
ending August 25 showed a decrease of 2 per cent. in 
or as compared with a month 


the amount of wages 
3.8 per cent. as compared with 


ago, and an increase o 
August, 1905. 

Employment in the silk trades showed a slight im- 
provement as compared with the previous month, and 
was better than a year ago. Returns from firms em- 
ploying 8893 workpeople showed increases in the 
amount of wages paid of 1.4 per cent. as compared 
with July, and of 5.1 per cent. as compared with 
August, 1905. 

The lace trades continued fairly busy and were 
much better than a year ago. Returns from firms 
employing 9755 workpeople in the week ending 
August 25 showed a decrease of 0.9 per cent. in the 
amount of wages paid as compared with July, and an 
increase of 12.6 per cent. as compared with a year ago. 

Employment in the hosiery trades continued good on 
the =v e, and was better than a year ago. Firms 
employing 16,811 workpeople in the week ending 
August 25 showed an increase of 1.3 per cent. in the 
amount of wages paid compared with a month ago, 
and of 5.3 per cent. compared with a year ago. , 

In the boot and shoe trades employment: was slick, 
and showed a further slight decline as compared with 
July ; it was worse than a year Returns ‘ftom 
firms employing 62,868 workpeople in the week ending 
August 25 chewed a decrease in the amount of wages 
paid of 1.7 per cent. compared with a month ago, dnd 
of 4 per cent. compared with year ago. _ 





Employment in the other leather trades continted 
fairly good, and was better than a ‘month ago and a 
year ago. Of 4499 members of trade unions, 4.9 per 
cent. were unemployed, as compared with 5.2 per cent, 
a month ago, — 6.8 per cent. in August, 1905. 

In the paper-making trades employment remained 
good, and was better than a year ago. 

The printing and bookbinding trades were slack 
on the whole, but better than a year ago. With 
letterpress printers it was worse than a month 
ago. In the printing trades the percentage of trade- 
union members a at the end of August was 
5.5, as compared with 3.5 in July, and 6.1 in August, 
1905. In the bookbinding trades the percentages 
were 4.7 for August, 5.4 for July, and 6.9 for August, 
1905. 





Employment in the furnishing and wood-working 
trades was fair on the whole, an improvement being 
shown in the furnishing trades, and a decline in the 
coach building trade, as compared with a month ago. 
Compared with a year ago employment showed a 
general improvement. The percentage of trade-union 
members unemployed at the end of August was 4.2, as 
compared with 4.4 in July, and 5 per cent. in August, 
1905. 

The glass trades were moderately good, and showed a 
decline on the previous month, but employment was 
better than a yearago. Returns from firms employing 
10,003 workpeople showed a decline in the wages paid 
on pay-day in the week ending August 25, of 2.7 per 
cent. as compared with a month ago, and an increase 
of 6.6 per cent. as compared with a year ago. 


Agricultural labourers were generally in regular 

cualeyenes during August. There was only a mode- 
rate demand for extra harvestmen, and some day- 
labourers were not in constant employment throughout 
the month. 
Employment of dock and riverside labour on the 
whole was fair, but showed some decline in London. 
It was, however, better than a ord ago. The average 
daily number of labourers employed at the docks and 
principal wharves in London during the five weeks 
ending September 1 was 11,772—a decrease of 1.1 per 
cent, on a month ago and an increase of 4 per cent, 
on a year ago. 





Twenty-eight new labour disputes began in August, 
compa: with twenty-seven in July, and twelve in 
August, 1905. The total number of workpeople affected 
by disputes which began or were in progress durin 





August was 14,096, or 7826 less than in July, an 
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3191 less than in August, 1905. The aggregate 
duration of all disputes, new and old, amoun to 
109,100 working days, or 49,100 less than in July, and 
237,100 less than in August, 1905. Definite results 
were reported in the case of twenty-nine disputes, new 
and old, affecting 10,832 persons. Of these twenty- 
nine disputes, seven were decided in favour of the 
workpeople, fifteen in favour of the employers, and 
seven were compromised. 


The principal changes in rates of wages reported 
were increases affecting 150,000 coal-miners in South 
Wales and Monmouthshire, and 110,000 in Durham. 
The total number of ner gg affected by all changes 
reported was 295,600, and the net effect was an in- 
crease of 10,350/. per week, 285,700 workpeople having 
received advances amounting to about 10,750/. per week, 
and 9900 having sustained decreases amounting to —- 
400/. per week. Ths change of the previous mont 
affected 79,000 workpeople, the net result being an 
increase of about 2910/. per week. During August, 
1905, the number of workpeople affected was 247,500, 
and the net result was a decrease of over 950/. per 
week, Seven changes, affecting 267,300 workpeople, 
were arranged by conciliation boards or by media- 
tion ; seven changes, affecting about 7600 workpeople, 
took effect under sliding scales; and the remaining 
changes, affecting nearly 20,700 workpeople, were 
arranged directly between employers and workpeople 
or their representatives. In six cases only, affecting 
1400 workpeople, the changes were preceded by dis- 
putes causing a stoppage of work. 





The reportof the Boiler- Makers and Iron-Shipbuilders 
would seem to indicate that employment was not so 
good in the past month ; but there were the holidays, 
when things quieten down. The total number on the 
funds was 5775, as against 5487 in the previous month. 
Of these, 1934 were on the sick list ; last month, 1786; on 
superannuation allowance, 1462; last month, 1399 ; in 
both cases an increase. Number of unemployed of all 

rades, 2379 ; last month, 2302. All the reports are to 

and, except three, so that the actual numbers were 
more than in the previous report. The extra 77 members 
out of work may therefore be accounted for by the 
more accurate returns. The expenses for the month 
amounted to 10,801/. 5s. 5d., but there were five weeks 
in the period covered, so that the weekly cost was 
2160/. 5s. 1d. There was an increase of 170 in mem- 
bership, after allowing for 173 deceased and men out 
of benefits. The rules as to non-payment of arrears 
are to be more strictly enforced. This is significant : 
—** Executive Council,—We have receiv several 
complaints about some of our members leaving their 
jobs unfinished and going away without giving their 
employers any reason for so doing. This causes the 
employers and our district delegates considerable in- 
convenience, for in many instances they are not able 
to get other men to finish the work, although no dis- 

ute exists. We have decided that in future, if we 
| ome any proof of any members leaving their jobs un- 
finished, we will severely deal with them.” This deci- 
sion is a good and wise one. Incidentally it shows 
that there is work to be done by willing and able 
hands. One of the Southampton members, formerly 
secretary of the branch for nine years, has n ap- 
pointed a Justice of the Peace. It is notified that a 
certificate of safety is to be duly posted up before 
starting work on oil vessels. Members are urged to 
see that this daily certificate is duly posted up before 
starting work. There is a levy of 2s. 6d. per member, 
in five instalments, for the benevolent fund, and nomi- 
nations of Labour candidates have to be sent in for the 
October report. Mr. Cummings’s presidential speech 
at the Trades Union Congress is republished in this 
month’s report. A conference on the Clyde wages 
question was fixed for the 19th inst. 





The industrial position of the engineering group of 
trades would appear to be fairly satisfactory, for there 
is a tangible decline in unemployment in all districts as 
compared with a year ago. The decrease in the number 
of unemployed is greater in some centres than in 
others, but it works out at 2 per cent. decrease in the 
aggregate. The proportion out of work last month 
was 2.8 per cent. ; the month previous, 2.3 per cent. ; 
same month a year ago, 4 8 per cent., of 153,574 trade 
union members. If the figures recently given of the 
Free Labour Association are co:rect, the proportion of 
unemployed would be still smaller. In Lancashire 
employment continued goo: generally, and in a large 

roportion of cases overtime was being worked. At 
Bir enhead the engineers were not so well employed, 
but with the brassfounders there were signs of im- 
rovement. Taking the Liverpool, Manchester, and 
alford districts, 2.5 per cent. were unemployed ; 
revious month, 2.2 per cent.; same month a year ago, 
5 per cent. In the Oldham, Bolton, Blackburn, 


Burnley, and other districts, the proportions were : 
1.9 per cent. ; previous month, 1.6 per cent. ; a year 
ayo, 3.7 yer cent. The slight increase of unemployed 


In the Midlands the increase of unemployed was 
larger ; the proportions were: 2.9 per cent. in the 
month ; previous month, 1.9 per cent. ; a year ago, 
4.1 per cent. At Birmingham, Wolverhampton, and 
Coventry the motor industry is described as very 
good, but only moderate in the cycle branches. Trade 
was good with electrical engineers, and fairly good with 
tool-makers and general engineers. In the Birmingham 
district cased abe-ceahens report trade as moderate, 
but good in all other branches. Spring and axle 
makers are busy, and also anvil and vice makers, and 
railway iron workers. Anchor - smiths are quiet, 
but chain-makers are, as a rule, well employed. 
Brassworkers and bedstead makers are fairly well 
employed at Wolverhampton, but both branches are 
slack in Birmingham. Nut, bolt, and nail makers 
are fairly busy. In the file and cutlery trades em- 
ployment is fairly good, but only moderate in some 
sections. On the whole, the reports are encouraging 
for the season of the year under review. 





The position of the iron and steel trades continues 
toimprove. The tone of last week’s market in the 
Midlands was good, and the expectations indicated 
the probability of a good autumn’s work. Prices are 
advancing in some sections, in others there is an up- 
ward ra adn Trade is now in a healthier condi- 
tion than ithas been for a longtime past. CGalvanisers 
have raised the price 5s. per ton. Makers are said to 
be busy day and night trying to keep pace with the 
orders which are flowing in upon them. There is an 
expectation of an advance of 10s. per ton in best bars, 
while common bars find a ready sale at a small ad- 
vance. Steel alsois in demand, and prices are harden- 
ing. Altogether the prospects appear to be good. 
There is no unhealthy boom, but a steady improve- 
ment. An all-round improvement is reported in pig- 
iron, some makers being well sold far into next 
quarter. 


The threatened strike of the Boiler-Makers and Iron- 
Shipbuilders on the Clyde was temporarily averted by 
the men’s withdrawal of their notices, though the votes 
in favour of a strike were 4748 to 1267. The with- 
drawal of notices led to a conference between the 
representatives of the Clyde Shipbuilding and Engi- 
neering Employers’ Federation and those of the wales 
affected. The result of the conference was that the 
masters refused any compromise. The nen have there- 
fore handed in notices to strike work on Saturday, 
the 29th inst. Ten thousand men are involved. 





STRESSES IN SHIPS. 


An Application of Stream-Line Apparatus to Determine the 
Direction and Approximate Magnitudes of the Prin- 
cipal Stresses in Certain Parts of Ships.* 

By Joun Smitu, R.C.N.C., Instructor in Naval 
Architecture, Royal Naval College, Greenwich. 

IN calculations affecting the structural strength of war- 
ships, certain standard assumptions are made which are 
known to be only approximately true, but which, bein 
repeated from ship to ship, serve to establish a standa 
of comparison between successive designs, and to indicate 
for a new design whether the scantlings provisionally 
fixed by reference to previous ships are such as to give 
sufficient strength on service. They are as follow :— 

1. That the principal straining actions are those due to 
longitudinal bending. 

2. That these straining actions are likely to be greatest 
when the ship is ‘‘ end on” to waves of her own length. 

3. That for large ships such waves are not likely to have 
a — exceeding «sth of their length. 

4. That in these conditions the fluid pressure at any 
point of the immersed surface of the ship is proportional 
to the depth below the wave surface. 

5. That the stresses upon the various parts at any trans- 
verse section of the ship are proportional simply to the 
distance from the neutral axis of the section. 

With these assumptions, it is usual to take three stan- 
dard conditions— 

1. When the ship is in still water ; 

2. When the wave-crest is amidships ; 

3. When the trough is amidships 
(conditions 2 and 3 being the worst likely to be 

encountered) ; 

and for these three conditions to determine the stresses 

"sae peewee in the material of the upper deck, and of the 

eel-plates. Inertia effects are usually neglected, this 
amounting to the additional assumption that the ship is 
momentarily at rest over the crest or trough of the wave. 

The longitudinal distribution of weight in the ship is 
worked out as closely as possible, and the longitudinal 
distribution of buoyancy in each of the standard condi- 
tions being calculated, the difference at any point gives 
the load atthe point. The load curves being thus plotted, 
two successive steps of integration (carried out graphically) 
give the curves of bending moment corresponding to 
each condition. 

At or near the position of the maximum ordinate of the 
bending moment curve in each case, a section of the ship 
is taken, and all the material in the section which con- 
tributes to the longitudinal strength of the ship being 
assumed stressed according to assumption No. 4, an 





equivalent girder section is constructed on this basis, and 
from this equivalent girder the stresses at the upper deck 
and keel are deduced by the ordinary formule for 
beams. 

In practice, the maximum B.M. is always near 
the midship section of the ship, and this section i: 
generally taken for the equivalent girder. The latter has 
to be made for two conditions, however, corresponding to 
hogging and sagging, since some of the material, such as 
armour, rivets in holes, &c., is effective under compres. 
sion, but not under tension. 

Examples of such equivalent sections, together wit) 
the midship sectional drawing from which they were 
made, and the curves of bending moments for the sams 
ship under the standard conditions referred to, are shown 
in Figs. 1 to 4 

The values 


, Lvs v. : 
obtained in this way for the maximum 
stresses are i i 


ed principally as standards of compari- 
son between successive = of somewhat similar type, 
but it is admittedly desirable that the assumptions made 
should represent as closely as possible the conditions of 
actual practice, in order that the calculated figures may be 

ed as giving a good peepee ny: to the maximum 
stresses likely to actually set up in the keel and deck 
in certain conditions of service; and any considerations 
affecting this point are therefore of interest. 

The first three assumptions are justified by observation 
and the results of experience; the error involved in the 
fourth is ——— very small, and it is to the fifth assump- 
tion, and to certain considerations affecting its legiti- 
a that attention is directed in this paper. 

The method assumes that when the ship is upright all 
portions of continuous horizontal plating, such as decks, 
flats, &c., at a uniform distance from the neutral axis of 
the section, are equally effective—i.e., are uniformly 
stressed. This assumption is of most importance at the 
upper (or strength) deck, and is evidently not nearly 

ised, since a deck has so many openings, hatches, and 
sources of discontinuity of strength that few, if any, 
sections can exist at which the stress all across the section 
of the deck is uniform. é 

The condition is most nearly realised at the sections 
of the deck which are most clear of large openings, and 
the deck between two such sections may, as a first 
approximation, be regarded as a plane lamina of uniform 
thickness and varying breadth stressed uniformly over 
its ends. The total stress across any transverse section 
of the piece considered, under these conditions, is con- 
stant. The actual deck is not usually of uniform thick- 
ness, and the total load in the deck increases generally 
as the midship section is approached. The influence of 
these considerations will be taken later, but it is of 
interest to consider the simpler case first, and to take 
the deck as analogous to a me of varying breadth. 

The problem is not affected if the test-piece considered 
be —— as having long parallel-sided end extensions 
by which the load is applied, as shown in Fig. 5. Then 
for these end extensions along all planes perpendicular 
to the paper and parallel to the sides of the bar there is 
no shearing force, and on planes perpendicular to the 
paper and to these there is no shear. When the material 
yields under the load, the bar draws out longitudinally, 
and contracts laterally, the motion of any point in the 
material being compounded of these two motions. If 
the sides of the bar rigidly held, the directions of nu 
shear remain unaltered, the extension produced by the 
given load is reduced, and the direction in which each 
particle moves is now in the direction of the length, 
transverse yielding being prevented. 

_ For the curved middle portion the free edge must be a 
line of no shear; and if the piece is symmetrical, the 
middle line is one of no shear also. The other lines of 
no shear cannot intersect, and are therefore distorted 
between these, somewhat as shown in Fig. 5; and since at 
all points the shear on planes at right angles is equal, 
there must be a second set of curves, orthogonal to these, 
along which the shear is zero also. Thus the strain at 
every point in the test-piece consists simply of a com- 
pression or extension in one direction coupled with a 
compression or extension in the direction at right angles, 
which is consistent with a state of “pure” or “‘irrota- 
tional” strain as at the ends, the principal axes of strain 
and stress being os at each point by the directions of 
the curves through the point. 

The longitudinal stress lines of Fig. 5 may be regarded 
as dividing the test-piece into a eeries of strips, each of 
which elongates longitudinally, and contracts laterally 
during the elastic yielding of the materal, any point on 
one of these lines moving partly tangentially and partly 
normally during the yielding, and for strains within the 
elastic limit the displacements will be small. 1f the normal 
motion be resisted by a set of normal forces applied at the 
boundary, and so distributed that no normal yielding of 
the boundary is permitted, the configuration of the two 
sets of lines of zero shear, longitudinal and transverse, 
will be unaltered ; but the amount of longitudinal strain 
produced by the given load will be decreased, and the 
actual direction of yield at any point will now be along 
the longitudinal stress line passing through the point. 
If the lines of elastic yield under these conditions be de- 
termined, they will therefore give the longitudinal stress 
lines when the sides are either held or free. 

The strain at any point, being taken as still irrota- 
tional, if u and v are the actual displacements parallel 
to any two rectangular axes of any particle due to the 
yielding, the condition for irrotational strain is 

dv du_ 
a@zx dy 
which is the same in form as the condition for irrotational 
flow in a fluid, u and v being component velocities. 


0 (1) 








last month was duc mainly, if not wholly, to the 
seasonal holidays kept throughout Lancashire. 


* Paper read before the British Asscciation at York, 
Section G, August 7. 


If now thestraining action be imagined to take place in 


‘unit time, and to take place steadily, the displacements 
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u and v become the measures of the component steady 
velocities at the point considered, and by the same con- 
siderations as are applied to the flow of fluids a continuity 
equation may be established, the relation being 

d(pu) . d(pv) 

a ar = =@. : - (2) 
this being the same condition as for continuity in an 
elastic fluid, u and v being component velocities at right 
angles, and p the instantaneous density at the point. 

f the point taken be at the boundary, u and v, the 
elastic displacements must be such that there is no yield 
across the boundary. This is the same condition that 
there is no flow across the boundary if u and v are fluid 
velocities. 

From these conditions it appears that it should be 


possible to choose some elastic fluid, such that if it be! 












stream-lines. 
continuity becomes 
du + dv_ 


0 ° ° - 3 
dz dy (3) 


stress, with sides either held or free. 
To determine mathematically the shape of these stream- 





the stream-lines for perfect flow may be taken without 
appreciable error to be the lines of yield of the test-piece 
with sides held, and therefore the lines of longitudinal 


lines for the cases which arise in practice would in general | butt connections when the piece consists not of one pla’ 
be very difficult ; but it is, fortunately, possible to get butof many riveted together. The doubling plates roun 
them experimentally by means of the stream-line appa- a hatch, for instance, are evidently best if laid length- 
ratns devised by Professor Hele-Shaw, and exhibited to ways at about 45deg. at the corners. 

this Association and at the Institution of Naval Architects 


be neglected so far as they influence the shape of the | shows also the stress-lines round a circular opening in a 
Then p is constant, and the equation of | stressed plate or flat. Such an opening might be a rivet- 
*| hole (with rivet missing), a circular deck-light, a coaling 


| scuttle, or the outline of a barbette. 


j 


in a merchant ship. 





The crowding together of the stream - lines in the 










































































| Fig. 7, two-dimensional stream-lines round a _ rect- 
| angular obstruction, shows also the lines of stress round a 
which is the same as that for an incompressible fluid, and | rectangular opening in a deck, such as an ordinary ladder- 
| way, a funnel-hatch, an engine hatch, or a cargo-hatch 


In both these cases the changes of direction of the longi- 
tudinal strees are very great, and are of some practical 
importance with regard to the nature of the edge and 
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made to flow through a channel of the same outline as 
the test-piece considered, its stream-line through the 
Particular point whose elastic strains are u and v will 
coincide in direction with the actual line of motion of the 
particle due to these strains u and v. 

If the motion of the elastic fluid in its stream-lines be 
such that at all ge the velocities are the same 
and the changes of density uf the fluid from point to 
point are the same as those of the stretched solid, the 
conditions of motion will be satisfied, and this will be a 
possible fluid. 

_ The changes of density produced by the working stresees 
in the material of which decks and keel-plates are built | 
are very small, being about equal to that produced in | 
water by a pressure of 120 Ib. per square inch, and it 
would therefore appear that these changes in density may | 

















in 1898. This apparatus makes use of a thin film of very 
viscous fluid, moving very slowly in a channel of any out- 
line between two glass plates, and depends for its action 
upon the fact that the lines of flow under these circum- 
stances are identical in form with the stream-lines of a 
perfect liquid moving in a channel cf the same outline 
and of great depth. A mathematical proof of this identity 
was given by Sir G. Stokes at the Bristol meeting of this 
Association in the same year. Professor Hele-Shaw’s 
a makes the stream-lines visible by building up 
the film of alternate bands of coloured and uncoloured 
glycerine ; and thus for a test-piece or stressed lamina of 
any shape traces out the lines of direction of the longi- 
tudinal principal stresses. 

From this point of view Fig. 6, given by Professor 
Hele-Shaw to show the stream-lines round a cylinder, 








If a b, a! b! (Fig. 9) represent a portion of a thin band 
so taken out, a b, b' a! may be regarded as a catenary at 
rest under the action of its own tensions and of normal 
tensions (or pressures) of varying intensities at differc nt 
points along it. 

An element pq7s is in equilibrium under tensions ¢ 
and t! per unit length normal to rs and pq respectively, 
and T, and T, the total tensions in the band at pand q 
respectively. 

If the stream-lines are opening out towards } and 1, 
the tensions ¢ and ¢! will have a longitudinal component, 
and T, will exceed T, by the amount of this component. 
If the stream-lines are opening out rapidly, this effect 
may be appreciable, unlees it also happens that ¢ and ¢! 
T. 
rqd ; 

In general it would appear that the longitudinal com- 
ponent of the normal stresses is finite, but small in com- 
parison with the direct longitudinal stress in the band, 
and then the total tension T; or T; = T may be taken as 
constant all along the stream-tube, and the number of 
such stream-tubes passing across unit length measured at 
right angles to them indicates the longitudinal stress at 
the point if the actual distribution of stress over some 
transverse section of the deck be known, and the stream- 


are small compared with F or 
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that would otherwise occur. Such. considerations are of botten, om the comparative ineffectiveness of the material 
most importance in small fast vessels, like torpedo-boat | near 


troyers. : 
= oa from what may be-called local concentrations of 


s of the character sho the conditions of warsbip | battleship, in which it has not 
ee large noe sometimes qayemeeaey other openings coming close to the barbettes. The result- 
i and these | ing concentrations of stress are very d 

interfere on @ larger scale with the assumed state of the desirability of making equivalent girder sections on 
rallel and uniform stress. The point is best illustrated the lines of the broadside ‘ 
. reference to some practicable examples, those given however, the stream-lines show that midway between the 


openings being cut in the upper deck, 


k all taken from designs worked out at the 
Royal Naval College by the advanced students of naval | 


construction. 


ig. 10 shows a battleship deck with two heavy gun | cruiser. e 
Ba. Ae on the middle line forward and aft, and two! smaller, but the higher speed lea 
others on the broadsides, the latter placed unsym-|of openings along the middle line. These are so close 
metrically to secure greater all-round fire. The octagonal together that the deck between them contributes practi- 


e sides, is well shown. Some considerations largely 

modifying the latter effect, however, will be taken later. 
Fig. 12 shows about half the length of deck of another 

possible to avoid 


great, and show 
barbettes. In spite of these, 


irs of broadside barbettes the stress is nearly uniformly 
Sistributed. 

Fig. 13, below, shows a part of the deck of an armoured 
Here the guns are lighter and the barbettes 
leads to a larger number 









































Fic. 16. 








Fic. 17: 


Opening amidships is the principal funnel uptake, with a 
grvup of ventilation downtakes round it. e distortion 
of che stress-lines and the concentration of stress across 
the diagonal line are very ounced, but would evi- 
dently have been greater with a rectangular instead of an 
oct»gonal opening. The octagonal form was, in fact, 
adopted because of these considerations. There are, of 
yourse, numerous smaller holes in the deck, which are 
7e'< out for clearness. This is the battleship for which 
Fivs. 1 to 4 apply ; the ratio of beam to length is some- 
what exaggerated, 
tioned to the breadth of the deck. 
; Pig. 11 shows about two-thirds the length of a larger 
ttleship, with two heavy gun positions forward and aft, 
and eight smaller ones symmetrical! disposed on the 
broadsides. The la: T openings on the middle line are 
for funnels, the smaller, in pairs, are corresponding air 
supplies to boiler-rooms. 
The concentration of stress between the pairs of bar- 





but the openings are correctly propor- | d 


cally nothing to longitudinal strength ; the great width 
of the stream-tu in the narrow spaces between them 
show this feature clearly. 

The ship being symmetrical, only one half of the deck 
is shown. 

Fig. 14 is a similar part of a larger armoured cruiser, 
with more gun positions, and a part of the middle 
line cut away. The general effect is as for Fig. 13. 

In all these cases the decks have been taken as of 
uniform thickness, loaded uniformly at the ends of the 
i ms, and receiving no additional load at any inter- 
mediate point of the length. Actually decks nearly 
always have their outline plates (or stringers) of ter 
thickness than the remainder, and receive considerable 
increments of load from the longitudinal vertical portions 
of the hull connected to them. Usually there are few 
longitudinal bulkheads between the main and u 
decks, and practically the only source of additional load 
is the sheer-strake or upper tier of side plating. The 


deck being regarded as the upper flange of the beam, 
the increase in its total tension from one section to an- 
other is equal to the shearing force along the web (the 
sheer-strake) between these sections, at the junction of 
web and flange. 

To take some account of the first of these considera- 
tions, Fig. 15 was arranged with a tapering channel from 
the inlet line of the Hele-Shaw apparatus to the ends of 
the part of the deck considered, so that the stream-tubes 
entered the section of deck not uniformly distributed, 
but concentrated towards the outer edge. The same deck 
was taken as in Fig. 13, and a comparison of the two 
shows, as might be expected, that where the concentra- 
tion of the applied stress towards the deck edge is taken 
into account, the distribution of stress over the breadth 
of the deck at the middle of the length is more nearly 
uniform than before. 

The second consideration could only be paoety taken 
into account if the shearing stress along the oY edge 
of the sheer-strake were known at every point. It fm 
then be necessary to augment the stream-line flow across 
the deck section by a quantity per foot run of the deck 
corresponding to the shearing force of sheer-strake per 
foot run at the point. No calculations of this shearing 
stress have (so far as the author is aware) ever been 
made; but to get an idea of how the stress in the deck 
would be affected, the natural boundary of the deck in 
Fig. 14 was removed, the obstacles representing the holes 
left undisturbed, and an artificial boundary arranged so 
as to give a certain amount of flow into the deck across 
the original boundary, this additional flow representing 
the augmentation of the load in the deck due to the action 
of the sheer-strake. 

In Fig. 16 this augmentation between the first and 
second and third and fourth barbettes amounts to about 
one-third of the original load on the deck. 

In Fig. 17 the amount is increased, being abovt half 
the original total stress in the deck. 

The diagrams show pretty clearly that the action of 
the sheer-strake results in a greater equalisation of stress 
on the deck at the mid-length, but that the deck is by 
no means uniformly st » 

In conclusion, it may be said that if the results ob- 
tained for actual decks be regarded as qualitative only, 
they still have a certain practical value. The large open- 
ings taken into account here are fixed in size, and to a 
great extent in pee. by considerations which have 
nothing to do with the strength of the decks ; but a multi- 
tude of smaller holes must be cut for ladderways, sky- 
lights, ventilators, hand-ups, coaling-scuttles, and the like, 
and these are to a greater extent disposable. Evidently, 
the places to cut them are in the slack-water regions where 
the deck is little stressed ; and the practice sometimes 
adopted of cutting skylights and ventilators in a row 
along the sides of the funnel openings is faulty, as it 
removes a part of the deck al y severely stressed and 
leads to an increased concentration of stress in adjacent 
portions. 

The author desires to take this opportunity of grate- 
fully acknowledging the valuable assistance of Mr. 
Haddon, of the Royal Naval College, in preparing the 
photographs to illustrate this paper. 








Fiat Moror-Boats.—We are informed that the Fiat 
Muggiano Company, of Spezia, are constructing motor- 
launches for the Italian navy, for the use of admirals and 
captains of the fleet. These boats are 27 ft. 104 in. in 
— and of 7 ft. 64 in. breadth, and when fully loaded 
with ten people and 150 kilogrammes of fuel on board 
have a draught of 19in. The motor provided is a stan- 
dard 16-24 aw 9 Fiat motor, and is so 
that the control of the motorand the steering of the boat 
can all be ed by one man. The hull is of light gal- 
vanised steel. The firm are also constructing submersible 
boats of the ‘‘Glauco” type, work on one of 200 tons 
displacement now being in hand. 

EXTENSION OF STOCKHOLM’s HaRBOUR ACCOMMODATION. 
—The Viirta harbour at Stockholm, which is now being 
enlarged, was first commenced in the year 1879, and 
during the first ten years 414,511 cubic metres of earth 
were removed for levelling pu and 52,972 cubic 
metres of rock were blasted, whilst the foundation of the 
quays on the eastern.side required 916,378 cubic metres 
of gravel, and the deepening necessitated dredging opera 
tions to the extent of 689,881 cubic metres, and the 
blasting under water of 5482 cubic metres of rock. The 
harbour basin was 130 metres broad and 410 metres 
long, with 1751 metres of wooden and 175 metres of stone 
quay. The Viirta harbour has principally been used for 
shipment of timber and discharge of English coal and 
coke; but the harbour authorities have now decided to 
extend and increase the accommodation. Various plans 
have been proposed for the extension of the harbour to 
the north, either with a continuous quay and no harbour 
basins, or with two new harbour basins; both these plans 
comprising special installations for the shipment of ore. 
Neither of these plans was, however, adopted, and pend- 
ing the final adoption of a third plan, which meant addi- 
tional quay accommodation of some 3300 ft., with depth 
of water of about 24 ft., works have now been en 
in hand comprising an extension of the quay of some 
470 ft., the levelling of some land, and the construction 
of requisite roads, further extensions of quays in the 
direction of Lidingé being for the present time left in 
abeyance. It ies been decided to build the new quay of 
stone instead of wood, for although the former is about 
twice as dear as the latter, it is expected to last at least 
ten times as long. The foundation for the new quay, is 
rock, or firm bottom, and the space inside is fi up 
with stones blasted from rocks in the area that is bein 
levelled. Various tramway and railway installations will 
follow the construction of the new harbour works, 
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BLAST-FURNACE BLOWING-ENGINES. 
The D:vclopment of Blast-Furnace Blowing-Engines.* 
By Davip E. Roserts. 


_Historical.—In the early days of machines for blowing 
air, hollow reeds, bamboos, the trompe, and other primi- 
tive means had their important uses. In tracing, how- 
ever, a brief history of the development of such machines, 
probably the goat-skin will make the best starting-point. 
Among Eastern nations, ages ago, the goat-skin, inflated 
by hand and compressed by the feet, was used for blowing 
perpows’ and in the more backward districts it is still to 
be found. The addition of two boards made a distinct 
improvement, and brought about the bellows. This must 
be looked upon as the first really practical form of blowing- 
machine, and, driven by a water-wheel, fitted with an 
inlet and outlet valve, as shown in Fig. 1 (below), it 
was used in the early days of blast furnaces. In actual 
operation its leather sides would be subject to continual 
repair, and, possibly, that trouble brought about the next 
step in advance, shown in Fig. 2, in which the bottom 
board of the bellows is made to work as a piston, still 
carrying the inlet-valve. 


Fiig.1, EARLY BELLOWS 
BLOWING-MACHINE | 
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Fig 















a igual ey Fig.4. RIEOLER VALVES. 


INLET VALVE. 


considerable succeas, running his engine at a piston speed 
of 600 {t. a minute without shock. The serious amount 
of friction, however, between the valve and its face led 
him to consider another type. He conceived the idea of 
constructing a cylinder, having an annular valve embrac- 
ing the cylinder like a sleeve, and sliding upon it. It 
was operated through special gearing from eccentrics upon 
the engine crank-shaft. This arrangement he patented, 
and in 1853, several engines were built upon this design. 
It may be mentioned, in passing, that a modification of 
this arrangement was adopted with success a few years ago 
by Mr. Edward Slick, in America, for use in compressors, 
and the design is now being applied to furnace blowing- 


engines. 

Brobably the next step in this direction was the intro- 
duction of the ordinary piston-valve in the well-known 
Bessemer blowing-engine of Daniel Adamson, about the 
year 1870. This engine, as is well known, worked upon 
the whole satisfactorily. When, however, one valve is 
used for both inlet and outlet, it is almost im ible to 
fix upon a combination of port width, lap of valve, stroke, 
&c., that will give the best conditions for both the in- 
coming and outgoing air. Taking into consideration this 
difficulty, the next step in advance was one of consider- 
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instead of being made rectangular and sliding straight 
across the cylinder-head, was made fan-shaped, and ro. 
tated backwards and forwards around the rod. 

The Slick valve gear, as described to the author, is ap- 
plied to horizontal engines, and is peculiar, from the fact 
that the air cylinder itself is given a certain amount of 
reciprocating motion. The cylinder-heads are stationary 
and are bolted securely to the engine-bedding, and they 
embrace with a working fit the barrel portion of the air. 
cylinder. This latter has, near each end of it, an annular 
port, which is the inlet for the air, and this port ig 
covered and uncovered as the barrel moves into and out 
of the cylinder-heads. The outlet-valves are merely 
spring-loaded discs arranged upon the two stationar 
heads. The advantage claimed for this cylinder is that it 
can be effectively filled with free air when running at ex. 
cessive speeds. In some engines the air on its way to 
the cylinder, coming into contact with the heated surfaces 
of the inlet-valve and port, is thereby expanded, and the 
above “a pow | results at high s 3, and is slightly 
intensified with valves which split up the flow into a 
number of small streams. In the case of the Slick valve, 





BLOWING CYLINDER FITTED WITH 
KRENNEDY-REYNOLDS VALVEGEAR. 


this failing certainly is reduced to a minimum, for the 
air has only to find its way through a port, the length of 
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In this early type both the piston and the inverted tub 
were made square and cf timber, the latter being built up 
of staves. is is really only a very small step from the 
bellows ; and following upon it came the idea of making 
the piston operative on the down-stroke, and conse- 
quently the closing of the bottom end of the tub, and the 
removal of the inlet-valve to the cover. A little later the 
piston and tub were made of cast iron and cylindrical ; and 
to this latter stage of development the blowing-machine 
had reached towards the end of the eighteenth cantury. 

Valves.—The old leather flap-valves, strengthened by 
iron straps and closing against a gridiron face, have re- 
tained their identity from the early days of the bellows 
through all the changes, ana are to be found to-day in 
many of the older engines. Their action is entirely auto- 
matic ; and although attempts have been made, both by 
springs and counterweights, to close these valves more 
accurately at the dead-points, they have been somewhat 
of a preventive to high speeds and high pressures. 

In was sovamaeed as early as the year 1850, by Mr. 
Archibald Slate, that to enable a blowing-engine to run 
at a fairly high speed without serious shocks, the valves 
had to be positively controlled, opened, and closed at the 


exact in t'nt necessary. Mr. Slate, first of all, experi- 
mented with an ordinary plain slide-valve, and achieved 
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several examples of this latter im- 
provement now in everyday use, and a brief description, 
with drawing, is given of a few of the best known. 

Fig. 3 shows the Kennedy Reynolds gear. The inlet, 
or Kennedy valve, is a hollow cast-iron tube, passing 
through the centre of cylinder. The outlet, or Reynolds 
valve, is cup-shaped, of thin steel plate, and is floating. 
It is positively closed by an Frail plunger, but is free 
to open automatically. This gear is well known in 
America, and gives good results. The trunk valve is 
somewhat objectionable, and will allow some leakage, 
cause rubbing friction, and it necessitates the use of two 
piston-rods. 

Fig. 4 shows the Riedler valve, as used in compressors, 
which is pretty well known in this country, especially in 
dealing with high pressures, and has been subject to 
severe tests at high speeds. The inlet and outlet valves 
are large in diameter, have narrow beats, and the mini- 
mum of air-friction. Their operating mechanism gives 
splendid control, and is capable of easy adjustment. 

_ Fig. 5 shows the Southwark valve, which is also becom- 
ing well known. It is composed of gridiron-shaped slides, 
which move upon the top and bottom covers. They are 
so designed that there is little rubbing friction, because 
the valve is slightly lifted from its seat by the air at the 
instant of moving. The clearance space, too, is reduced 


which is but the thickness of a working barrel, and which 
is exposed around its circumférence to the cooling action of 
the atmosphere. The disadvan of this engine appens 
to be the large amount of power that must necessarily be 
required to give motion to the working barrel. 

ile for the higher pressures and speeds some one of 
the positive valve movements described above may 
necessary, yet for the lower pressures of, say, 8 lb. or 
10 lb., it is quite open to argument whether automatic 
valves are not almost equally ¢ ffective. 

Positive valves discount some of their advantages by 
their cost and upkeep, their complication and danger of 
breakdown, the accurate adjustment necessary, and the 
power required to drive them. There are many excellent 
examples of engines giving high efficiency and fair speeds, 
using automatic valves as still built by some of our best 
English makers. It bas been authoritatively stated ‘‘ that 
cards from blowing cylinders show that makers are rapid 
copeontns theoretical perfection in their construction. 

ile this is to an extent true, it does not necessarily 
result that, because compression follows the isothermal 
line, the cylinder is doing excellent work. This will some- 
times be found upon investigation to be due to the fact 
that the cylinder has not been properly filled with air, or 
may result from leakage during compression. In that 
wer. an excellent-looking card may be sometimes ms- 
leading. 

General Arrangement.—With regard to the general 
arrangement of the cylinders, framings, &c., of blowing- 
engines, while, as pointed out, the earliest stage was 
probably some system of tub connected to a water-wheel, 





toa minimum. The valve gives a large rms with 
small travel. The early form of this type of valve, still 
in use in the United States upon horizontal engines, 


considerable influence was ex upon this, as upon 
all other designs of engines, by the perfecting of the 
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steam-engine by Watt in the latter part of the eighteenth 
century. : ; . 1 

The first practical design of steam blowing-engine was 
of the beam type, and pe toe type has done good 
service ever since, and ay will be found in some of 
our older works still usefully employed. A good example 
is still to be seen working at Dowlais. This engine has a 
blowing cylinder 12 ft. in diameter with a 12-ft. stroke. 
It was built in 1855, and was described by Mr. Menelaus 
before this Institution.* It ran through the period of 
his régime at Dowlais, and also through that of his suc- 
cessor, the President, Mr. Martin, and is still running 
under the present management of Mr. William Evans. 
It has been engaged partly in blowing a furnace that 
has been at work regularly and without intermission for 
the last twenty-six years, and is still working. The fur- 
nace has made, up to the present, well over three-quarters 
of a million tons of pig iron upon its existing lining. 

Another interesting Llowing-engine, or, rather, combi- 
nation of blowing-engines, existed at Dowlais until a few 
years ago. This was a triple-expansion arrangement, 
and Fig. 6 is produced from the old drawings of it. It 
was put to work about seventy-six years ago; and was 
probably an example of working expansively in separate 
cylinders, which ante-dated by some years the general 
introduction of the system. , 

Although the beam type of engine was justly popular 
for many years, yet as the demands for higher air-pres- 
sures and greater speeds arose, there was a tendency to 
more directness of design than was obtainable through 
the medium of a beam; and although engines of many 
varieties have been built, in the process of time the 
steeple type has been evolved, and has become almost a 
standard. 

One recent well-known modification, to give a shorter 
and sturdier engine, and thus prevent vibration at high 
speeds, is what is called the quarter-crank system. In 
an ordinary steeple engine one entire deck of cylinders 
is, so to speak, planted adjacently upon a se te and 
independent pair of standards. This system has advan- 
tages in the way of facilitating repairs to pistons and rods, 
and in preventing stoppage of the whole engine from the 
breakdown of one portion. Also, owing to the relative 
crank displacement adopted, the loads in the steam and 
air-cylinders are better timed and balanced, and an even 
turning moment results. The disadvantage of the 
system is that all stress goes through the crank-shaft, 
none direct ; and the engine takes up a great deal of 
room. 

Two other developments of recent times are the blast- 
furnace gas-blowing-engine and the turbo-blower. 

Gas-Engines.—It was in 1894 that attention began to 


Fig. 6. 010 powLais 


be attracted to the use of blast-furnace gas in gas-engines, 
and the following years eaw its first application at 
Wishaw for the purpose of driving adynamo. Since then 
Jarge sizes have been made, and recently numbers have 
been applied to blowing purposes, somein England, more 
on the Continent. American steel-makers also, although, 
with the exception of one or two not very fortunate 
examples, they have held aloof from this departure for 
some time, are now proceeding to adopt them in consider- 
able nunrbers. There are many types of such engines, 
Loth two-cycle and four-cycle, Po wi i 

vantages and disadvantages ; but as these have formed 
the subject of several recent papers, it is not proposed to 
voasider them at length here. Without doubt, something 
like four times the actual work can be got out of furnace- 
fas when used through a gas-engine as compared with the 
ordinary method of using it—namely, under boilers ; and 
in the future the gas-engine should have no real compe- 
‘itor for blast-furnace blowing. The upkeep of gas-engines 
‘a this country is, however, at present heavy, repairs 
costly, and lubrication excessive; the running cost of water- 
cooling and gas-cleaning plant high, as also is the first cost. 
‘ras-cle ning has always one of the standing troubles 
with gas-engine work. It can, however, now be effectu- 
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It is estimated that, by using gas direct in blowing- 
engines, about 30 per cent. of the total gas given off the 
furnace will be available outside the plant itself, and 
where the same is marketable it should form a valuable | to both inlet and outlet, the resulting loss is intensified. 


ally done by rotary washers, of which there are several | chosen with that care which is necessary with oil to be 
d desi in use that reduce the quantity of dust to| put into the cylinders of an ordinary engine. There is 


also the advantage of an oilless exhaust for nara ce 
With regard to steam economy, in ordinary engines live 

| steam is continually thrown against surfaces just cooled 
by the exhaust, and in older engines, with ports common 


/ In turbines the steam is brought into contact with metal 
approximately the same temperature as itself. Then, 
| again, there is a certain amount of leakage always eens 4 
| place past the working valves of a steam-engine, whic 

| amount has been recently set down as somewhat exces- 
| sive. Losses that have in past years been attributed to 
| condensation are now stated by experimenters to be 
largely due to leakage aps the cylinder-valves. The 
only leakage that can take place in the turbine is that 
going on through the blades. 

Summary.—It is not easy to state, or even suggest, 
general rules for the choice of a blast-furnace blowing- 
engine. Sets of conditions can be found to which the 
ordinary steam reciprocating blowing- engine is best 
suited, and this is also true with regard to the gas-engine 
and the turbine. If the surplus gas from any given plant 
is in great demand, and can be used effectively on the 
spot, then gas-engines have a great claim to considera- 
tion. On the other hand, there is probably no special 
advantage to be gained if this surplus gas cannot be so 
dealt with, although there are cases where the surplus 
gas is men pes | used for generation of electric power, 
the sale of which is a set-off to the working cost of the 
furnaces. It is hardly, under any circumstances, wise to 
apply gas-engines to an isolated furnace, unless the ex- 
pense of a gasometer and producers is permitted. 

For augmenting the blowing power of an existing plant 
the turbine will found well suited, and in many in- 
stances it can be applied without need of any further 
accommodation than the spare room frequently to be 
found inside many existing engine-houses. The turbine 
in combination with = reciprocating steam-engines 
provides a system both safe and satisfactory, and one 
that is in many ways ideal; for if there is one weak 
feature in the turbine, it is that of not being quite a 
‘* positive” blower, and there is alsa a slight falling away 
in volume and efficiency when the pressure increases 
above the “‘ normal,” as results from a Pepe > furnace. 

A point about blowing-engines which possibly does not 
receive the attention it should is the correct ratio between 
the areas of the steam and blowing cylinders. Each 
locality, from its own conditions of material, such as fine- 
ness of ore, liardness of coke, height of furnace, speed of 





driving, &c., demands a certain normal air pressure, 
which it is found prevails almost continually. The 
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asset. Upon a modern plant, making 2000 tons a week, 
the spare power should amount to about 1000 horse- 
power continuously. Irrespective of the troubles men- 
tioned earlier, this saving will probably bring the gas- 
engine into general use for blowing purposes in the 
future. Greater experience and improved design will 
doubtless make these engines just as reliable as the small 
gas-engine in everyday use, which, as is well known, 
runs over a satisfactorily with little attention. 

Turbines.—The turbine, though not so economical as 


th its special ad- | the gas-engine, and, due to the eddying effects of steam, 


no more economical than a high-class steam-engine, 
nevertheless has many advantages. Its first cost is less 
than for a reciprocating-engine of equivalent power. It 
takes very little room, and the outlay upon house and 
foundation is small. A point of value in the turbine, 
and one, perbaps, not generally recognised and appre- 
ciated, is the absolute steadiness of the flow of air. This 
is an important poet, and some furnace managers attri- 
bute to it considerable improvement in the working of 
their furnaces. From the earliest times steadiness of the 
air has been aimed at by the use of large mains, reser- 
voirs, loaded pistons, pegs earn &c., but it is only 
perfectly obtained in the turbine-blower. The running 
cost is very slight, t i ically no friction, and a 





* Proceedings, 1857, ‘page 112, 


ht, there is practi 
very small oil bill, and the oil that is used need not be 








pressure will differ somewhat between one district and 
another. ‘The blowing-engine should be so designed, 
having regard to the steam supply available, as to be 
giving its greatest economy when blowing this normal 
pressure, special arrangements being made for dealing 
with the occasional increases of pressure that'arise in 
steam-engines by retarding the cut-off, and in gas-engines 
by manipulation of the air inlet valve, or adjustment of 
the clearance space. This, however, in the opinion of the 
author, is not usually the case, and most modern engines 
will be found so pooeteess as to be giving their greatest 
economy, not when working upon the normal pressure, 
but when working at a higher pressure than the normal, 
and one which occurs only occasionally. In most of the 
old engines the reverse of this was found ; and possibly 
the constant grievance of the furnace manager, in not 
being able to obtain his “ pillar” (pressure of blast), has 
in a measure been the cause of this over-reaching move- 
ment in the opposite direction. 





Moror Coxtests.—The list of successes for the season 
1906, up to September 8, show that over five dozen awards 
have been carried off by Daimler cars. The prizes now 
include awards in s i ang competitions, 
and reliability climbs in Great Britain and abroad. 
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ELEVENTH INTERNATIONAL NAVIGA- 
TION CONGRESS, ST. PETERSBURG, 
JUNE, 1908. 


Supsgcrs proposed to be considered at the next Con- 
gress :— 


I.—INLAND NAVIGATION. 
A.— Questions. , 
1, ARRANGEMENTS to be given to weirs in rivers having 
t variations of discharge, and occasionally carrying 
pen large quantities of ice, so as to subserve the interests 
of navigation and industry. ; 

2. Study of the economical and technical conditions of 
the working arrangements and mechanical traction of 
boats on rivers, canals, and lakes, and of the regulations 
necessary for this ——- Monopoly of traction. _ 

3. Equipment of ports of inland navigation, especially 
the advance made in electric plants. 

B.—Communications, 

1. Application of armoured concrete to hydraulic con- 
structions, 

2. Participation of. the Government, and the various 

rties interested, in the expenses necessary for the deve- 

opment of inland navigation, including, if required, the 
power to be — to the Government to acquire a part 
of the land which would be improved in value along new 
get 

3. Hydrometric services, prediction of floods and depths 
of water. 

II.—Ockan NAVIGATION. 
A.— Questions. 

1. Fishery harbours and harbours of refuge for the 
coasting trade. 

2. Inland maritime ports, and means of access thereto. 
Their advantages. Economical and technical study. 

3. Construction of ports on sandy shores. 

B.—Communications. 

1, Appliances for repairs (dry docks, floating docks, 
lifting apparatus, &c.). 

2, t types of sea-going vessels for transportin, 
freight, in their relations tu inland navigation ports an 
waterways. 

3. Application of armoured concrete to maritime works. 
Means to ensure its preservation. 


The Belgian executive committee of the International 
Association of Navigation Congresses desire proposals to 
be made by British engineers for preparing papers on the 
above subjects, to be presented at the St. Petersburg 
Navigation Congress in 1908, as a list of authors has to 
be settled by the beginning of next year, and the papers 
have to be sent in to the secretary of the executive com- 
mittee, 38, Rue de Louvair, Brussels, at least eight 
months before the opening of the Congress, so that they 
may be translated, printed in English, French, and Ger- 
man, and distributed to the members a little time before 
the meeting. Only one paper on each subject is accepted 
from persons of the same nationality ; and each paper is 
limited to twenty pages of about 400 words, illustrated 
by not more than two plates of moderate size. The 
Executive Committee have expressed the wish that any 
British engineers who may pro to contribute papers 
for the St. Petersburg Navigation Congress would com- 
municate with Mr. L. F. Vernon-Harcourt, of 6, Queen 
Anne’s-gate, Westminster, S.W., whom they have en- 
trusted with the duty of furnishing them with a list of 
British authors as soon as practicable. 





Co_iteck CALENDARS.—The session of the Northern 
Polytechnic Institute, Holloway, N., commenced on 
September 12, This institute was founded in 1892 for 
the purpose of Leegony 4 technical and scientific educa- 
tion at small*cost to the inhabitants of the North of 
London and others. a ae evening classes are given 
in a number of useful subjects, such as architecture and 
the building trades, engineering construction, &c, The 
social side is also well provided for by means of gymna- 
sium, concerts, &c., and various athletic clubs among the 
students.— We are in receipt of the annual syllabus of the 
mechanical and electrical engineering courses of the 
International Correspondence Schools. These schools, 
though originally an American institution, have Soe 
until they now carry on their work in most of the English- 
speaking countries of the world. The system of instruc- 
tion is endo’ by many eminent men of the United 
States, and is also ised by many of the universities 
of that country, by their making use of the International 
Correspondence School text-books. The courses are con- 
ducted, as the title implies, by correspondence, and prac- 
tical text-books, well illustrated, are furnished by the 
schools. These books have especially written, with 
the idea of placing before the student no more theory 
than is required to give him a thorough understanding of 
the work, and the practical side of the course is held as 

minently in view as is possible in any class-room 
instruction. The schools have, fot some people, many 
advantages over the ised technical school. The 
course can be followed at home, and no set times are 
needed, so that a busy man runs no risk of missing a 
lecture or falling behind. Great care is given to the 
correction of papers, and written explanations give the 
student a opportunity of making sure that he fully 
grasps the solution of a difficulty, while the memory may 
fail to retain each step of some verbal explanation. The 
fees are moderate. Instruction is given at these schools 
—whose chief address in England is 57 to 60, Chancery- 
lane, London, W.C.—in architecture, civil, mechanical, 
and electrical engineering, steam aad marine work, struc- 
tural and mining work, &c., and in many cases will be 
acceptable to those unable to attend, either by location 
or business, the more ordi schools. 


LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 15th inst., the s.s. Bendu, which has 
been built at the Wallsend yard of Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, for Messrs. Elder, 
Dempster, and Co., Liverpool, was taken out to sea for 
her trial trip, The vessel is of the following leading par- 
ticulars :—Length over all, 386 ft.; b th, extreme, 
47 ft. 3 in.; and depth, moulded, 30 ft. 8in. The machi- 
nery has been constructed by the North-Eastern Marine 
Engineering Company, Limited, and consists of a set of 
triple-expansion engines, having cylinders 254 in., 42 in., 
and 70 in. in diameter, with a stroke of 48 in., steam 
being supplied by two single-ended boilers working at 
180 lb. pressure, and fitted with Howden’s system of 
forced draught. 


On Monday,’ the 17th inst., Messrs. Alex. Stephen and 

ns, Limited launched from their yard at Linthouse a 
steamer for Messrs. Prentice, Service, and Henderson, 
of the Direct Line, trading from Glasgow to the West 
Indies. The principal dimensions are as follow :— 
Length, 400ft.; breadth, 52ft.; depth, moulded, 29 ft. 9 in. 
The machinery, which is also being constructed at Lint- 
house, will consist of a set of triple-expansion engines, 
with cylinders 26 in., 42 in., and 70 in. in diameter, with 
a 54-in. stroke, supplied with steam from three single- 
ended boilers, working at 1801b. pressure, with Howden’s 
forced draught. 





The steam-ship Teno, built to the order of the Com- 
ia Sud Americana de Vapores, was successfully 
aunched from the yard of Earle’s Shipbuilding and En- 
gineering Company, Limited, Hull, on Tuesday, the 18th 
inst. e dimensions of the ship are :—Length, 340 ft.; 
breadth, extreme, 40 ft.; depth, moulded, 24 ft. The 
machinery consists of a set of triple-expansion engines, 
having cylinders 23 in., 37 in., and 61 in. in diameter, 
with a 42-in. stroke, working at a pressure of 170 lb. per 
square inch, and ee with steam by two large single- 
ended cylindrical boilers. 


On Wednesday, the 19th inst., Messrs. William Gray 
and Co., Limited, launched the screw steamer Tangistan, 
built for Messrs. Frank C. Strick and Co., Limited, of 
Swansea and London. The vessel is of the following 
dimensions :—-Length over all, 361 ft. 6 in.; breadth, 
49 ft. 3in.; and depth, 26 ft. 94 in. The machinery is 
by the Central Marine Engine Works of the builders, 
the engines being of the 9 agp oe type, with cy- 
linders 24 in., 40 in., and 65in. in diameter, with a piston 
stroke of 42 in., and steam is supplied by two large steel 
multitubular boilers working by Howden’s forced draught 
at a pressure of 180 1b, per square inch. The vessel and 
machinery have been constructed under the superintend- 
ence of Mr. Archibald Walker on behalf of the owners. 


On Wednesday, the 19th inst., the launch of the s.s. 
Farley took place from the yard of the Northumber- 
land Shipbuildi Company, Limited, Howdon -on- 
a. The vessel has been built to the order of Messrs. 

oulder, Middleton, and Co., London, for the Reliance 
Shipping Company, Limited. The steamer is 372 ft. 
long y 48 ft. beam by 30 ft. 10 in. deep. The machinery 
will be supplied by Messrs. Richardsons, Westgarth and 
Co., Limited, Sunderland, and will consist of engines with 
cylinders 25 in., 41 in., and 69 in, in diameter, with a stroke 
of 48 in., supplied with steam from three large steel boilers, 
14 ft. by 10 ft. 9 in., at 180 1b. working pressure. 


Messrs. Ramage and Ferguson, Limited, Leith, launched 
from their y: on Thursday, the 20th inst., the steel 
screw steam-yacht Agawa, of about 700 tons, yacht 
measurement, built to the order of Mr. C. W. Harkness, 
New York, from the designs and under the superintend- 
ence of Messrs. Cox and King, 5, Suffolk-street, Pall 
Mall, London. The principal dimensions of this vessel 
are :—Length over all, 214 ft. ; breadth, 27 ft. 6 in. ; and 
depth, moulded, 16 ft. 9in. The yacht is constructed to 
Lloyd’s highest class, with awning deck extending full 
width of vessel and for about two-thirds of the length, 
with chart-house and ee See laced above the 
same. The state-rooms, which are fit in choice hard- 
woods and handsomely furnished, are situated below the 
main deck. The yacht is fitted with all the most modern 
equipment, including steam windlass and capstan forward, 
steam warping capstan aft, combined steam and hand 
steering gear, electric light, steam heating, refrigerating 
machinery, &c. The propelling machinery consists of a 
set of four-crank triple-expansion engines, with cylinders 
17 in., 27 in., and two 31 in. in diameter by 27 in. stroke, 
steam being +N from two large single-ended boilers 
working up to Ib. pressure. 


H.M.S. Glowworm, the second to be completed of five 
coastal destroyers ordered from Messrs. John I. Thorny- 
croft and Co., Limited, of Chiswick and Southampton, in 
connection with last year’s Naval mme, was, on 
Tuesday, the 20th inst., successfully launched, with all 
machinery on board, from the company’s Chiswick works 
by Mrs. Maughfling, the wife of the secretary of the 
a £ in the presence of Engineer - mander 
Willoughby, R.N., Mr. S. Mummery, Mr. and Mrs. 
John Thornycroft, Mr. Maughfling, and a number of 
others interested. The dimensions of the class to which 
the Glowworm belongs are :—Length, 168 ft. ; beam, 
17 ft. 6 in, draught, 5 ft. 11 in.; and the contract speed 
is 26 knots. The Glowworm is fitted with turbine ma- 
chinery of the Parsons type, built by Messrs. Thornycroft 
at Southampton, and Thornycroft water-tube boilers. 
The armament will consist of two 12-pounder quick-firing 








guns and three torpedo-tubes. 


The new steamer Japan, which has been built and 
— by Messrs. Workman, Clark, and Co., Limited, 
Belfast, for Messrs. Apcar and Co., of Calcutta, left the 
builders’ wharf at Milewater Basin on Thursday, the 20th 
inst., for ber trials. The vessel is 465 ft. in length, with 
a gross tonnage of over 6000 tons. The machinery is of 
the triple-expansion type, and is supplied with steam 
from three double-ended and one single-ended multi- 
tubular boilers, working under Howden’s system of forced 
draught. The construction of the vessel throughout has 
been carried out under the supervision of Mr. Murdo 
Graham, of Calcutta, Messrs. Apcar and Co.’s repre- 
sentative. 

On Friday, the 21st inst., Messrs. R. Craggs and Sons, 
Limited, launched from their Tees Dockyard, Middles- 
brough, the steamer Toftwood, a vessel 300 ft. 3 in. long 
and of 47 ft. beam, and 24 ft. 4 in. depth, moulded. The 
machinery will: be fitted by Messrs. Blair and Co., 
Limited, of Stockton-on-Tees, and the engines will have 
cylinders 23} in., 39 in., and 64 in. in diameter and 42 in. 
stroke, steam being. supplied by two large single-ended 
boilers working at a pressure of 160 1b. to the square inch. 
The vessel has been built to the order of the Constantine 
and Pickering Steamship Company, of Middlesbrough, 
and the specitications have been supervised and the con- 
struction of both hull and machinery has been superin- 
tended by Mr. William Constantine. 


On Friday, the 21st inst., Messrs. Craig, Taylor, and 
Co., Limited, launched from their Thornaby Shipbuild- 
ing Yard, Thornaby-on-Tees, the steel screw-steamer 
Glamorgan of the following dimensions :—352 ft. by 51 ft. 
by 25 ft. 14 in. depth, moulded ; single-deck type. Her 
enginés have been constructed by Messrs. John Dickin- 
son and Sons, Limited, Sunderland, the cylinders being 
244 in., 40in., and 66in. in diameter, and a 45-in. stroke. 
There are two large steel boilers working at i80 lb. 

ressure. The vessel has been built to the order of 

essrs. Jenkins Brothers, of Cardiff, under the super- 
intendence of Mr. T. F. Appleton, of Cardiff. 








The new ——— steamer Aysen returned recently 
to Princes sk, Glasgow, after having undergone for 
two days’ satisfactory trials on the Firth. The Aysen, 
which is a sister-ship to the Huasco, completed a few 
months ago, is about 400 ft. long, and is similar to many 
previous vessels which Messrs. John Reid and Co., 
Limited, Whiteinch, have built for the Compania Sud 
Americana de Vapores, Valparaiso. ‘The Aysen is for 
the mail, mger, and cargo service on the West Coast 
of South f omen The passenger accommodation on the 
two upper decks extends the whole length of the vessel, and 
consists of dining-saloon, music-room, smoking room, and 
very large state-rooms, and also several suites of rooms 
having dining-room, -room, and bath-room in each. 
To add to the comfort of the passengers, this vessel has 
a complete service of telephones from each state-room to 
the pantry. The machinery, which has been supplied by 
Messrs. Sendeale and Jackson, Limited, Govan, em- 
braces the most up-to-date improvements for economising 
fuel. Mr. Thomas Dewsbury, of 8, representing the 
owners in this country, superintended the construction 
of the vessel and her machinery. 








THE AUSTRALIAN Maiis.—An agreement has been 
entered into between the Government of Australia and 
Sir James Laing and Sons, shipbuilders, of Sunderland, 
for a new fortnightly mail service between England and 
Australia, to commence on February 1, 1907, when the 
existing contract with the Orient Royal Mail Company 
expires. The agreement is for ten years, and the sum to 
be paid by the Commonwealth is 125,000/. per annum. 
The principal conditions of the new service are that the 
— tween Brindisi ra Fy nag a be reduced — 
29 days, as at present, to ays; white crews are to be 
employed, and all the vessels of the line are to be registered 
in Australia, and to fly the flag of the Commonwealth. 





IRRIGATION IN THE UniTeD States.—There are now 
400 skilled engineers and experts engaged in twenty-three 
irrigation ——— in the arid States and territories of 
the American Union. More than 1,000,000 acres have 
been laid out for irrigation, and of these 200,000 acres are 
now under ditch; 800 miles of canals and ditches and 
30,000 ft. of tunnels have been completed ; and 16,000,000 
cubic yards of earth and 3,000,000 cubic yards of rock 
have been moved. Detailed topographic surveys have 
been extended over 10,000 square miles of country within 
which reclamation work is oes; and more than 
10,000 men and about 5000 horses are at present em- 
ployed. To bring all the projects in hand to a revenue- 
producing point will involve a capital outlay of 8,000,000/. 





Beie1an Biast-Furnaces.—The number of furnaces 
in blast in Belgium at the commencement of September 
was 36, as compared with 35 in operation at the corre- 
sponding date of 1905. The num of furnaces out of 

ast at the commencement of September was six, as 
compared with a similar number idle twelve months 
ago. The total of 36, representing the number of fur 
naces in blast at the commencement of September, was 
made up as follows:—Charleroi group, 14; Liége group, 
16; Luxembourg, 6. The production of pig in Belgium 
in August was 119,325 tons, as compared with 115,810 
tons in August, 1905. The aggregate output for the first 
eight months of this year was 937,490 tons, as compared 
with 890,490 tons in the corresponding period of 1905. 
The total of 937,490 tons, re resenting the production of 
the first eight months of this year, was e up as 








follows :—Puddling pig, 157,269 tons ; casting pig, 67,930 
tons ; and steel pig, 712,300 tons. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1903. 

umber of views given in the Specification Drawings is stated 
The numaber of herd none ave qnantioned, the Mpsctiention te net 


ventions are communicated from abroad, the Names, 

&e., of the Communicators ay ad poy ny 
ies of Specifications may be 2 at the Patent O Sale 
Branch, 25, naa Buildings, Chancery-lane, W.C., at 
the uniform price 0; 

The date of the advertioonent of the nce of a Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the ince of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grow the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
436. The Wolseley Tooland Motor-Car Com) 7 
i ted, and R. Bro ha ra L 


Limi R. m, an 

Silverman, Crayford. Variable Lift-Valves. (5 Figs.) 
August 12, 1905. -This invention relates to mechanism for con- 
trolling the variable lift of mechanically-actuated admission 
valves of internal-combustion engines, especially those used on 
motor cars or boats. In valve-operating h " ding 
to this invention, a lever C, which transmits motion by the 
push-rod 03 to the stem of the inlet or admission valve B}, is 
pivoted in a rocking-arm O!, which in turn is pivoted to the valve- 
casing, the arrangement being such that by moving the rocking- 
arm C! about its fulcrum the fulcrum of the motion-transmit- 
ting lever O will be caused to move in an arc about the fulcrum 
of the rocking-arm, the said arc being approximately at right 
angles to the axis of the valve stem, whereby the position of the 








ends of the motion-transmitting lever relatively to the push-rod 
and the stem of the valve will be varied, not.only as regards the 
actual points of contact of the lever with respect to the push-rod 
and the stem of the valve, but also as regards the distance of the 





lever itself from the said points of tact, in d with 
the extent of movement of the eae. Any —— 
means may be employed for enabling the driver of the vehicle 


to actuate the aforesaid rocking-arm ; for instance, the free end 
of the latter may be formed with a segmental rack gearing with 
a worm carried by an axle suitably arranged to be turned by the 
driver. Obviously, if the — comprises more than one work- 
ing cylinder, there would a corresponding number of the 
aforesaid motion-transmitting levers which would all be actuated 
simultaneously from one or more of the aforesaid rocking-arms. 
(Accepted August 1, 1906.) 


4996. E. Ledoux, Sheffield, and the Simon-Carves 
By-Product Coke-Oven Construction and Working 
ye Limited, Manchester. Coking Ovens. 
{4 Figs.) March 1, 1906.—These improvements relate to coking 
ovens of that type in which the gas canals are led under the heat- 
ing-tlues, and the air-flues are arranged below the coking chambers 
and open into the flues at a higher level than the gas nozzles. a 
indicates one of a series of heating flues, b, b coking chambers, ¢, c 
air or air and waste gas flues, each communicating with its own 
flues a, d a gas canal, and e, e cooling canals. Any suitable 
number of these flues, chambers, and canals may be used in com- 
bination to form a complete oven. f indicates a longitudinal 
gas inlet or slot extending the length of the gas canal, and 
by means of which gas may enter the flues a. This slot or 























longitudinal opening is common to a range or series of flues, and 
is covered throughout its length by firebrick slabs g, each formed 
with an opening for the passage of the gas. These slabs or bricks 
may be removed from the oven throu s closable opening A in 
the front of the oven by means of a suitable tool, and may be sub- 
stituted by slabs or bricks having diff t si i The 
gas supply to each flue is thus separatety and easily adjustable. 
Incoming gas from a pours upwards through the 
branch a to its flue. Referring to the flue ¢, in its use for sup- 
p!y ing air to burn the gs. k is an opening (there being one for each 
heating flue a) through which air from the flue ¢ may up- 

1, d indicate firebrick 








wards through the branch a? to its flue a. 


openings may be separately closed or opened. The slabs are 


easily movable by a suitable tool inserted through closable open- 
ings in the oven front. These slabs may be whole or they may be 
provided with holes or pone oe as are the dampers described as 
usable with the gas inlet o , and in combination with such 
en pe the wall of the flue may be provided with projections 
which will guide the dampers to their correct positions, “(Accepted 
August 1, 1906.) 


5036. L. Renault, Billanco France. Starting 
Devices. [2 Figs.) March 1, an the invention relates to 
a device for automatically starting explosion motors with mag- 
netic ignition. 1 designates the magneto, and 2 a part that drives 
the shaft of the magneto ; 3 is a drum solid with the part 2, and 
carrying a plate 4. Upon the interior face of the plate 4 is an 
inclined surface, on which a notch 5 is formed. A spring 10 
constantly forces the parts 3 and 4 towards the magneto. 6 ‘sa 
sleeve keyed to the driving-shaft 9 of the magneto. Inside the 
drum 3 there is fixed a spiral spring 8, which is of such strength 
that when it is extended it permits the driving shaft 9 to cause 
the magneto armature to participate in its rotation by the inter- 
mediary of the parts 8 and 2, and also gives to the magneto 
armature a greater velocity than that of the shaft. In order to 
effect starting there is arranged at the side of the drum 8 a lever 
11, having at its lower part a finger 12 capable of frictionally 






































oe 


engaging a circular penjostion on the drum 3. The operation is 
as follows :—Normally, when the motor is rotating, the magneto 
is driven by means of the spiral spring 8, which is not stretched. 
To stop the motor the lever 11 is actuated so as to engage fric- 
tionally the drum 8, and at the same time break the ignition 
circuit by means of a commutator connected thereto. This 
braking im: a greater resistance to the magneto than the 
effort of the spring 8, and under the influence of the braking the 
spring becomes compressed, and the motor continuing to rotate 
a stud 7 on the sleeve 6 travels through 180 deg. and falls into the 
notch 5 of the inclined surface on the plate4. To start, the lever 
11 is actuated in the reverse direction, so as to cause it to bear 
01 the drum 3, this latter slipping slightly on the shaft in com- 
pressing the spring 10, releases the notch 5 from the stud 7, and 
the spiral spring bearing upon the sleeve 6 extends, causing the 
magneto to effect suddenly a half revolution, thereby producing 
a spark in the cylinder. (Accepted August 1, 1906.) 





15,194. C. B. London. Gas Manufacture. 
{2 Figs.) July 24, 1905.—The present invention has for object to 
manufacture gas suitable for ordinary purposes in such a way as 


to admit of a large quantity of heavy hydrocarbon, which is com- 
paratively cheap, and less oil and solid fuel, which are compara- 
— dear, being used than usual in the manufacture of gas of 
the kind referred to, and also to enable a cleaner and better 

to be disch: d from the carburetting and superheating portion 
of the plant than usual, so as to throw less work on the purifying 
apparatus, and in this way yy and improve the manufacture 
of gas. The upper portion of the gas-generator a is constructed 





with a surrounding e d that is in 
communication at the lower end with the interior of the gas- 
enerator through openings c arranged between the top and 

ttom of the generator, and at the top is adapted to be placed 
in communication with the top of a carburetting chamber e. To 
the jacket d is connected an air-supply pipe 4, with valve for 
admitting the n air for burning part of the gases entering 
the jacket from the gas-generator. The upper end of the gene- 
rator @ is, in addition to the normally cl solid fuel inlet o, 























bl 





provided with a gas outlet b that is adapted to be placed in direct 
communication with the top of the carburetting chamber e and 
with means, such as steam-nozzles r, for injecting tar on to the 
top of the fuel in the upper portion of the generator a. The 
lower portion of the generator a is provided with inlets i for air 
and steam, with a grate k, and with a stirring-hole m, inlets n 
for steam and tar being provided. During the preliminary stage 
of manufacture the combustible gases pass through the openings ¢ 
into the jacket .d and thence to the carburetting chamber ¢. Air 
is simultaneously admitted to the jacket d by the pipe A, so as to 
burn some of the gases in the jacket and raise the fuel in the 
upper part of the generator to a . temperature, and tar is 
injected through the nozzles r on to the heated fuel, the solid pro- 
ducts of decomposition of such tar being d ted in the fuel, 
whilst the gaseous products pass downwards through the fuel and 
flow with the ascending gases from the lower portion of fuel 
through the openings c into the jacket d. During the production 
of carburetted water-gas the supply of air to the jacket d is cut 
off, and tar is injected on to the top of the heated mass of fuel 





slabs or bricks by means of which the different openings k may 
each have their areas separately varied, or by means of which such 





injected into the lower incantandescent mass of fuel flow in an up- 
ward direction, and in which the solid products of such decomposi- 
tion are arrested, whilst the pene, nr oe pe of such decomposition 
of the tar injected on to the upper heated portion of the fuel will 

mixed with the first-mentioned gaseous products in the 
upper part of the g tor, the g mixture thence flowing- 
off to the carburetting chamber ¢. In this way the gaseous pro- 
ducts of decomposition of the tar admitted to the top of the 
generator are prevented from being injured by excessive heating, 
and are available for carburetti e water-gas to such an extent 
that little or no oil will need to be injected into the carburetting 
chamber, (Accepted August 1, 1906.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


14.884, T. Parker, London. Electric ces. 
(2 Figs.) July 19, 1905.—This invention relates to furnaces, and 
has for its object to provide a furnace adapted for electrical 
resistance and inductive heating for the refining of steel and for 
the smelting of nickel and other metals. Electric conductors a 
of carbon or other suitable conducting material are provided 
beneath the surface of the bottom b of the furnace, and are laid 
spirally so as to give the maximum induction effect to the charge 
of molten metal in the furnace. On the passage of an alternating 
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current through the conductors thus provided, the furnace will 
be heated through the incandescence produced within the con- 
ductor on the e of the current through it, and also through 
induction producing magnetic and current-heating effects in the 
molten metal. In its application to the furnace illustrated, it 
will be understood that the electric heating is designed princi- 
pally for the final stages of refining, when the heat of the furnace 
or gas is no longer used. The conductors a may also be provided 
upon the top, or even upon the sides d, of the furnace. (Accepted 
August 1, 1906.) 


MOTOR ROAD VEHICLES. 


4163. H. Pieper, Liege, Belgium. Prepetling Auto- 
mobiles. (6 Figs.) February 20, 1906.—The object of the pre- 
sent invention is to provide for use, in connection with electro- 
mechanical propelling systems, an improved automatic regulating 
or governor mechanism designed to operate either mechanically 
or electrically. A controlling solenoid 1, which is connected in 
shunt with the terminals of the battery 2, is adapted to work an 
armature la, to which is pivoted one end of a lever 1), having con- 
nected to it at an intermediate point between its opposite extremi- 
ties a spring 1c adapted to act in opposition to the solenoid and a 
second lever 12 in direct connection with the inlet-regulating 
valve 4 of the explosion engine 8. 5 is the driving shaft of the 
engine-dynamo group, and 6 is the driven shaft which is con- 
nected with the road-wheel axle by a differential gear. Interposed 
between the two shafts 5 and 6 is a epring-coupling, consisting of 
two plates 7 and 8, provided on their opposed faces with lugs, 
between which a set of compression springs 9 are arranged so as 
to transmit the whole of the driving torque from the shaft 5 and 


Fig. 
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plate 7 to the plate 8 and shaft 6. These two members of the 
coupling are arranged so as to be capable of an angular diaplace- 
ment pong - one mw pe same ens Se — er, 
— y the interposed springs whose comp: on and expan- 

on varies with the torque applied to them, and admits of a 
proportional angular displacement of the plates. These varia- 
tions in the angular displacement of the two elements of the 
coupling under the influence of the torque are utilised for modi- 
fying the action of the electro-magnetic device 1, connected with 
the inlet-regulating valve 4, for which purpose a quick-pitched 
screw-boss 11 carried by the coupling-plate 7 is made to operate 
a female screwed sliding-part 10 surrounding the boss 11, and the 
slide is adapted to control, in turn, a forked lever 13, which is 
connected by a cord with the lever 1b, so that the valve lever is 
subjected not only to the action of the solenoid 1, which is con- 
trolled by the battery voltage and op by the spring le, but 
also to the influence of the prevailing torque of the propellin 





in the upper of the generator, through which the gaseous 
products resulting from the decomposition of the steam and tar 








roup by the movement imparted to it through the lever 13 an 
ts connections. (Accepted Auguet 1, 1906.) 








444 








ENGINEERING. 


|Sert. 28, 1906. 








17,592. J. 8. Napier, Paisley. Steering Gear. 
(2 Figs.) August 31, 1905.—This invention relates to improve- 
ments in a type of steering gear for motor-road-vehicles in which 
the hand-wheel steering-shaft is provided with a controlling 
screw, fitted with a screw-block, to which a rocking-arm is con- 
nected, the arrangement being such that upon rotating the steer- 
ing-shaft the block will be reciprocated, and the arm rocked for 
imparting the required movements to the road steering-wheels. 
Ais the hand-wheel steering-shaft. and B the controlling-screw. 
C, © designate two similar screw-blocks, which are spaced apart 
on the controlling screw, and are formed with flattened shoulders 
Cl, Cl to receive segmental shoes D. A rocking-lever is provided, 
which consists of a bifurcated member E and two membere F, F 
formed respectively with head jaws E!, ¥! of circular formation, 





adapted and arranged to fit over opposite pairs of the shoes D. 
The tail ends of the members F, F cross the tail end of the member 
E, and the former are mounted upon a rocking-shaft G, upon 
which the bifurcated member E is keyed. The tail ends of the 
two members F, F are yoked ether by a cross-bar H, and a 
screw tension bolt K is fitted, whic through the centre of 
the cross-bar H and tail end of the bifurcated member E for the 
purpose of drawing the complementary pairs of jaws towards one 
another with equal —- and so cause the two screw-blocks 
©, © to bear in opposite directions against the sides of the thread 
of the controlling-screw B, at the same time taking up any slack 
in the connection between the blocks O, C and the rocking: lever. 
In action, as the lever is rocked the jaws E!, F! of the lever turn 
upon the circular peripheries of the shoes ID, and the shoes D slide 
upon the shoulders C! of the blocks. (Accepted August 1, 1906.) 


PUMPS. 


20,922. Belliss and Mo Limited, Birming- 
ham, and P. James, Smet Oscillating 
Pump. (3 Figs.) September 16, 1905.—This invention relates 
to double-acting oscillating pumps of the type in which the 
pump-barrel is contained within a plug element oscillating 
within a shell element, and having ports at both ends of the 
barrel communicating with —- ing ports in the shell ele- 
ment leading to the suction and delivery respectively. The axis 
of the gee aand its rod is shown at the centre of its swing ; 
b is the plug element which oscillates with a fluid-tight fit 
within the fixed shell. This latter is made in two parts to facili- 
tate the insertion of the plug and the maintenance of a working 
fit. The part c of the shell tains the p and ports c! and 
c? for the inflow and delivery respectively of the fluid to and from 
the pump. In the other part d of the shell is an elongated aper- 
ture d5, through which the piston-rod a! emerges, the elongation 
of the aperture being sufficient to allow of the required amplitude 
of swing of the oscillating pair. The plug element } is bored 
diametricaily, the surface of the bore-hole b! constituting the 
cylinder of the pamp. The bore-hole 6! is not continued quite 








through the plug, but a centrally-situated port-hole L2 is provided 
to connect the interior space }!, on one side of the piston a, with 
the inflow and delivery passages c! and c? alternately. In the 
plug element } passages 3 and U4 are also provided, leading re- 
spectively to and from the portion of the pump-cylinder on the 
other side of the piston a. This end of the cylinder is closed by 
a gland U5, through which the piston-rod a! On moving 
from the position shown, the port L? will come into commuuica- 
tion with the inflow passage c! and admit fluid to the cylinder as 
the piston a advances from the position shown to the other end 
of ite stroke. At the same time any fluid on the other side of the 
piston will be able to escape by the passage b+ to the delivery 
a ec, During this stroke of the piston the passage throug’ 
)3 will be intercepted. When the up-stroke of the piston has been 
completed, the plug will have returned to the same angular posi- 
tion as that shown, but it will be yet ge J in a direction to pre- 
sently bring U2 into communication with c2 and b4 with cl, where- 
on, by the return movement of the piston, the fluid will be forced 
from the under side of the piston, and a fresh supply drawn into 
the cylinder above the piston, and so on successively. (Ac- 
cepted August 1, 1906.) 


740. W. Weir, Cathcart, Lift-Valves. [6 Figs.) 
October 13, 1905.—This invention relates to improvements in 
lift-valves and their guards used in pumps for gases and liquids. 


Feg.t 
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The valve A is circular, having a flat seating face B at its outer 
circumference, with a dome-shaped central projection O, the walls 
D of such projection, which are used for guiding the valve, being 
preferably a portion of a sphere of a diameter approximately 








equal to the diameter of the projection itself. The crown E of 
the projection C may be either flat or domed. The guiding 
material surrounds the projection, and any springs which may 
be used surround the guiding mechanism and bear on the back of 
the seating face. In Fig. 2 the valve A! has a dome E! depressed, so 
that the original arch-shaped projection is in a measure re- 
moved, being almost replaced by an annular arch-shaped 
passage C!, so that when the valve is used for air-pumps or com- 
p the cl volume is reduced. The improved valve- 
guard is designed particularly for valve-seats containing more 
than one valve, and is of an area and thickness which permit 
of hollow open-ended cylindrical projecti F being d or 
stamped out of the guard-sheet G, one for each valve A, the 
sides or walis H of the projections F forming the guides for the 
valves. The lift of the valves may be limited or regulated by 
the valve lifting up until the back of the seating face B touches 
the guiding medium F, or by the crown touching a stopping 
face which is arranged by a plate J fixed to the top surface of the 
guard G. This plate J and the guard G are held together by the 
studs and nuts K and K!, which also hold the guard G to the seat 
L. (Accepted August 1, 1906.) 


RAILWAYS AND TRAMWAYS. 


- 10,454. W.S. Laycock, Sheffield. Strap-Plates. 
[2j¥igs.] May 4, 1906.—This invention relates to the device known 
as the ‘‘ strap-plate ” by which the lifting strap is secured to the 
glass frame of railway-carriage doors, and consists of the com- 
bination with such a strap-plate of a window-push and match- 
striker. The plate Al is extended upwards beyond the ordinary 
dimensions so as to form a conveniently shaped member A for 
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the fingers to rest upon for the purpose of pushing down the 
sash or glass frame, and below this a portion B of the plate is 
recessed, corrugated, serrated, or otherwise roughed to enable 
matches to be ignited by friction. C is the usual slot for the 
lifting strap to project through; D is an attachment for carry- 
ing the draught-excluding bar E, and F is a bracket to which the 
arms G of the window-balancing device are attached, if required. 
(Accepted August 1, 1906.) 


24,682. A. Brown and L. W. Crosta, Nottingham. 

rinding way Rails. (2 Figs.) November 29, 1905. 
—The object of this invention is the construction of an improved 
machine for shaping the ends of tramway rails, points, and cross- 
ings for cones ® renewable piece of metal, and also grinding 
the surface of the‘ renewable piece after it has been fixed in 
position. The base @ is attached to the rail ) by clamps, and 
mounted upon the base is a sliding table c, which can be moved 
horizontally. On the top of the table c is a cross-slide /, fitted 
with the vertically-moving slide g for the shaping tool A. This 
slide can be raised or lowered by the handle i. The table c also 
carries the motor), which reciprocates the slide f through a crank- 
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disc k, adjustable crank-pin J, slotted lever m, and a connecting- 
link n, which is adjustable and connected to the slide f. When 
the machine is to be used as a grinder, the crank-pin / is moved to, 
or near to, the centre of thedisc k, and the slide g replaced by the 
slide 0, Attached to the movable part of the slide o is a bracket 
p, which has bearings for the shaft g, on which the grinder r is 
mounted, and also a bearing for the verticaliy sliding shaft s. 
The fixed part of the slide o carries bearings for the bevel 
wheels u, v, which are respectively connected to the motor-shaft w 
and to the shaft ¢ and through the bevel wheels y, z to the grinder 
r. The motor shaft w is provided with a fixed feather, and by 
mounting all the parts on the slide o the machine can be readily 
converted from a shaper toa grinder. (Accepted August 1, 190€.) 








STEAM ENGINES, BOILERS, EVAPORATORS, &c, 

21,308. S. E. Alley and H. Ferrier, Polmadie, 
Glasgow. Steam-Valves. (3 Figs.) October 20, 190:,— 
This invention has reference to improvements in the seats of 
stop or other steam-valves, the seats of which are rendered {ree 
to expand without distortion, easily removed and replaced as 
required, and are reversible. The ring 1 forming the valve-scat 
has a raised lip 2 on its inner circumference, which forms ihe 
valve-seat pape. This raised ap wer be repeated on the under 
side, in which case the ring 1, being reversible, the surface of 
either lip 2 may be used as the valve-seat proper, the lower or 
idle seat being accommodated in an annular recess 3 in the valve. 
chest. Clearance between the ring and the valve chest 4 is 

rovided to permit of radial expansion. The valve-seat ring 1 is 

eld in position by a master-ring 5 placed over it, which on its 





under surface bears on the parallel portion of the valve-seat. A 
clearance space between the ring 5 and the lip 2 of the ring 1 is 
provided to permit of indep t expansion of these rings. The 
upper surface of the master-ring 5 is formed with a chamber or 
bevel towards its outer circumference, on which pins6, 7 passing 
radially thi h bosses 8 on the valve-chest 4 act to force it 
downwards. ese pins 6, 7 are preferably in two parts. The 
inner portion 6 is plain, with a bevel on its inner end to engage 
with the bevelled surface of the master-ring 5 and press it down 
by inclined plane action, while the outer part 7 is screwed through 
the bosses in the casing to force forward the inner part 6. The 
abutting ends of the two parts are chamfered, and a copper ring 
inserted between them to make a steam-tight joint. (Accepted 
July 18, 1906.) 


15,060. C. A. Parsons, Newcastle-on-Tyne. Steam- 
Turbines. (9 Figs.) July 21, 1905.—This invention relates to 
improvements in steam-turbines, and more particularly to the 
regulation of the expansions of the rotating and non-rotating 
parts of the turbine. This invention relates to the controlling of 
the campetne of fixed or rotating parts in order to ensure 
substantially equal expansion of said parts from a fixed point, 
with consequent maintenance of the predetermined clearances 
at several ap of pairs of longitudinal packing disposed at 
various points along the shaft. The usual dummy pistons a, a!, a? 
are shown formed in one with the turbine drum c¢, which is 
mounted on the turbine shaft b. The dummy pistons are pro- 








vided with the usual steam-packings, and the shaft is provided 
with the well-known form of rotary packing gland. A passage 
e leads to the condenser and carries off any steam that may have 
leaked past the dummy piston a. For the purpose of equalising 
the expansion of the casing and the shaft it is necessary in this 
form of turbine to heat the turbine casing. To do this steam is 
led, at or near atmospheric pressure, through an opening / into 
a steam jacket g arranged to heat the lower part of the turbine 
case. In this form the jacket covers the lower half of the end 
casing and communicates freely with the lantern space / of the 
packing gland d. A pipe k drains the lantern spaceh. The out- 
side bearing j is situated between the low-pressure end of the 
turbine and a thrust-block t. (Accepted August 1, 1906.) 


485. W. Schmidt, Wilhelmshohe, Germany. 
Superheaters. [1 Fig.) August 29, 1905.—This a 
relates to a steam-superheater, the main feature of which comststs 
in a particular arrangement on the wall of the uptake of the 
header or steam-chamber for superheater tubes within the funnel 
of the boiler. 8 is a marine boiler and f the flue-tubes arranged 
therein and discharging into the funnel g. The superheater 
arranged in the funnel g consists in the example shown of the 
tubes a directed upwards. At their lower ends the superheater 





tubes are connected with the steam chambers k, k!, k®, secured 
outside of the funnel g. The steam to be superheated enters into 
the steam-chamber k and flows from there to the tube a upwards, 
having the same direction as the fire gases passing through the 
funnel. At the upper end of the tube a the steam is led over by 
means of the bend, and then flows downwards into the steam- 
chamber k!, whence the steam flows upwards again through 
second tube, and then downwards into the chamber k?. (Accepted 
August 1, 1906.) 
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MOVING LOADS ON RAILWAY 
UN DER-BRIDGES.* 
By H. Bamrorp, M.Sc., A.M. Inst. C.E. 
Part II. 

DraGRaMs OF Maximum Benpinc Moments. 

Tue equivalent uniform live load derived from 
the greatest maximum bending moment- havin 
been determined for any given type train an 
span, and the co: ding parabola or diagram 
of bending moments drawn, it will be found at the 
haunches that the maximum moments produced 
by the actual wheel-loads are somewhat greater 
than the moments given by the parabola. In 
Fig. 8, for instance, where the ordinates to the 
full lime S k u T represent the maximum moments 
due to the actual wheel-loads as the six-wheel 
coupled engine shown moves across the span from 





tons ap Tone 








cent. of the maxima—1416.5 tons x feet. This 
excess bending at the haunches- may be provided 
for in practice, when the girders are designed 
from the equivalent uniform load, by extending the 
flange-plates some distance beyond the points at 
which, according to the parabola, they ought to 
stop short. For the case shown in Fig. 8 the 
greatest extension of flange-plates senulvedl for this 
urpose is that represented by Km, or about 4 in.; 
or the case shown in Fig. 9, between S and H, it 
is less than 7 in., and for the case given in Fig. 10 
it is not greater than about 10 in. 

When, however, the point at which maximum 
bending occurs is some distance away from the 
centre, the excess of the actual maximum bending 
moments near that point, over and above those 
given by the parabola, may require a greater exten- 
sion of the outer flange-plates than the 9 in. or 
10 in. (or less) required at the haunches. For 
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right to left, and those to the parabola, the moments 
due to the equivalent uniform load, it is seen that, 
between r and S afid r’and T, the maximum moments 
everywhere exceed those given by the parabola. 
At the distance m n = 9 ft. from the centre of 
the span, the excess m1 amounts to 10 per cent. 
of the bending moment (98.9 tons x feet) at m, or 
4.3 per cent. of that at the centre—205.3 tons x 
feet. Again, for the eight-wheel coupled engine, 
partly shown in Fig. 9, and for a like span of 25 ft., 
the excess is nowhere greater than about 3.5 per 
cent. of the maxima—225.3 tons x feet ; and for the 
‘o-ft. span and: train-load represented in Fig. 10 
the excess at V-in the bending-moment diagram 
1s only some 25 tons x feet, or less than 2 per 





* For Part I. see page 307 ante. 
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found the following methods expeditious and suffi- 
ciently accurate (when drawn out on a fairly large 
scale) for practical purposes :— 

Description of Diagram of Maximum Bending 
Moments (Fig. 10).—The wheel diagram and ‘funi- 
cular polygon OC” D’ E” . . . D’ E’ are first drawn 
as already explained in Part I., and the diagram of 
maximum pe nee ee constructed by either 
of the two methods illustrated in Fig. 10. 

First Method.—The girder is placed, in the:first 
instance, with its right terminal under wheel d, 
when the corresponding diagram of bending moment 
will be: 1, CO’, D, EE’... BCI’. Vertical lines 
are then drawn through d, and at intervals of one- 
tenth (or one-twentieth) of the span to the right 
and left of it, and some of these, cutting the dia- 
gram of bending moments, will give the intercepts 
OR, 9q,8p.. ., which represent the bending 








moments at the respective distances from the right 
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example, in Fig. 9, where the point u’ of maximum 
bending is nearly 18 in. from the centre of the span, 
the extension required for the outer fenapoliies 
may be anything up to this amount. 

Again, in the case of a skew bridge the point 
of maximum bending miay occur at a considerable 
distance to one side of the centre, due to the un- 
symmetrical manner in which it is loaded ; hence, 
in such a case the tables of equivalent uniform 
loads cannot be applied, and it is therefore neces- 
sary to draw out the actual diagram of maximum 
bending moments before preparing the working 
drawings. It is also advisable, before preparing 
the working drawings, to draw out the diagram of 
maximum moments for bridges which are not on 
the skew, or where the amount of obliquity is 
negligibly small, and for such cases the writer has 


25° 0° ------—------—-——- aT 


|terminal of oné-tenth, two-tenths, three-tenths the 
span, and so on. The girder is now advanced 
towards the right through a distance of one-tenth 
the span, when the new diagram of bending moments 
will be 2D’ E”. . . 01’ 2, and the new intercepts 
¥8,08,9@: 2. 

Advancing the girder in this way through suc- 
cessive intervals of one-tenth span until the left 
terminal comes under d (or further, if the right 
terminal has not come under or the corre- 
sponding wheel d’ of the next engine), we obtain 
for each of the points taken along the span a set 
of different values for the bending moment, each 
of which should be scaled off the diagram and tabu- 
lated. The greatest maximum bending moment, 
D M, should also be determined, and the distance 
(10 in.) from the centre at which it occurs, before 
proceeding to plot the diagram of maximum bend- 
ing moments S U T. For points at equal distances 
from the terminals, of course, only the greatest 
of the values in the two sets tabulated would be 
required in plotting the diagram 8 U T. 

In the great majority of cases the bending 
moment at any point along the span will be a 
maximum for that point when the point is under 
one or other of the heavy wheel-loads, and when, at 
the same time, the train-load extends ‘over the 
whole span. In order to determine the maximum 
moment for any tn point, therefore, it will only 
be necessary to determine the values given’ as the 
heavy wheel-loads come successively over the point ; 
hence the following mode of procedure:— 

Second Method.—Place the yirder with its left 
terminal under wheel d (Fig. 10), obtaining, as 
the diagram of bending moments, the figure, 
1 EFG... & 1", and the intercept, 2’m,. Now 
advance the girder to the left until the left ter- 
minal comes under wheel c, and obtain the new 
diagram of moments 0D EF... D’ 0, the inter- 
cept 11, at a distance of 7 ft. 6 in. (the distance 
‘between wheels c and d) from the left terminal 
and the intercept 2’ m,, at a distance of 15 ft. 
Advancing the girder in this way towards the left 
through successive intervals of 7 ft/6 in. (or half 
this distance if the span be a very short one, or if 
greater accuracy be required) until the centre of 
the span is reached or passed, we obtain the 
moments under wheels e, * and : a 
respectively by the intercepts 2’ m,, 1’ 1,, an 1 
for a point 7 ft. 6 in. from the left terminal, by 
2’ my, 1 I, and OK, for a point 15 ft. from the 
terminal, by 2’ m,, 1’ |; and 0 K, for a point 
22 ft. 6 in. from the terminal, and so on. The 
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girder is now placed with its right terminal under 
d, and then advanced towards the right through 
successive intervals of 7 ft. 6 in., thus obtaining the 
intercepts 0 R,, 1’ 8,, and 2’ T,, as representing the 
bending moments under wheels c, d, and ¢ re- 
spectively for a point 7 ft. 6in, from the right 
terminal, the intercepts 9 R,, 1’ S,, and 2’T, for a 
point 15 ft. from the terminal, and so on, The 
values of these moments in ton-feet, together with 
the greatest maxima, D M, may then be tabulated 
in the following manner : — 





Lending Moments in Ton-Feet 
under Load. 


Distance from a Terminal. 














ec. . ¢. 
ft. in. 
76 {x a 63. 616 495 
right 483 508 530 
5 0 {iett.. 930 937 835 
1 { Fight 833 920 891 
22 6 ‘left . 1187 1225 1205 
{ right 1183 1180 1166 
0 lof .. 1337 1375 1380 
80 0 { right 1337 1341 1350 
37 6 fee a 1387 1415 1415 
right 1387 1415 1415 
Chief maxima (10 in. from 
centre) .. - Em 4 1416.5 





In plotting the diagram of maximum bending 
moments, of course, only the greatest of the six 
values obtained for each point—those in italics 
—are to be taken. 

To show how the method is to be applied to the 
case of a train-load in which the heavy wheels of 
the engines are not equally spaced, as in the 
present example, we will take the case of a train 
of the eight-wheel coupled engines partly shown 
in Fig. 9. In this case the moments under wheels 
b, c, and d would be first determined, as above, for 
a series of points 5 ft. 6 in. apart, and then the 
operation repeated for points under wheels d and e 
at intervals of 6 ft. apart. We should thus obtain 
two sets of. ordinates which, being plotted, to- 
gether with the ordinate representing the greatest 
maxima, and a fair curve drawn through the ex- 
tremities of some and slightly above those of the 
others, will give the maxima at every point. 

As the funicular polygon and wheel diagram are 
applicable to a great variety of spans, the con- 
structions above indicated should be made on 
tracing-paper, or, better still, ‘‘ butter” paper, as 
this paper is sufficiently transparent for the pur- 
pose, and presents a better surface for drawing 
upon than ordinary tracing-paper. 





THE PURCHASE OF MATERIALS IN 
A LARGE ENGINEERING WORKS. 
By E, T. Wuire. 

(Concluded from page 379.) 

We can now turn our attention to the internal 
administration of the department. Broadly speak- 
ing, it may be divided into two sides : that con- 
cerned with issuing orders for material and seeing 
they are delivered, and conducting all the corre- 
spondence about them until they are received in 
the stores; and that devoted to checking the 
accounts when they come in for quantity, price, &c., 
and conducting all the correspondence connected 
with this side of the business. 

To indicate the routine of the office, let us take 
as an example a siop-valve required for an exhaust- 
pipe of an engine—say, one of the full-way type, 
but with special flanges. 

A requisition is received in the purchasing de- 
partment, giving full particulars as to sizes, pres- 
sure, &>.; but we will suppose,.in this instance, 
that no particular make is specified. The head of 
the department knows from experience the best 
make at the bost price—i.e., the make which is 
known as suitable for ordinary circumstances, the 
price comparing favourably with that of other 
makers. He iastructs his second or chief clerk to 
issue ths order to these people, and the standard 
price and discount being known, it is considered 
uanecessary to ask for a quotation for the extra 
required fur the slight alteration to the flanges. It 
should be noted that, except in the case of goods 


required for stock, all orders where no inquiries: 


are necessary can be dispatched on the day on 
which the requisition is received. 

The order. typed by the clerk (Figs. 3, 34, 3x, 
and 3c). is in quadruplicate—i.e., four copies are 
typed at onco and presented to the head for signa- 


ture in this form, so that any alterations he may 


wish to make, and his signature, appear on all four , o 


copies. 

i The first copy (Fig. 3) goes to the vendor, 
and has a perforated slip at the foot, to be torn off 
and returned by the vendor; this slip states if 
the delivery required can be given, and, if not, what 
can be done, and it acts at the same time as an 
acknowledgment of the receipt of the order. 

2. The second copy (Fig. 3a) is the purchasing 
department’s official copy, and has an extension on 
it upon which the invoice clerk may enter all par- 
tic of the invoice, separate consignments, rate, 
discount, &c., so that on the left-hand side of the 
sheet are full particulars of the order issued, and 
on the right-hand side, exactly opposite, all details 
of receipts, price, &c. 

3. The third copy (Fig. 38) is sent down to the 
stores on the morning after the issue of the order, 
so that the storekeeper is always aware of what is 
on order, and the back of this form is ruled so that 
he may himself keep count of the delivery of dif- 
ferent consignments. 


Figs. 3, 3a, 3B, 3c. 





8207. 


OrveR. F. 372. No. 
Goods forwarded by rail should be addressed to our siding 
Nae are > 
To 

1.—A detailed priced invoice in duplicate—bearing the above 
order number - showing cash and trade discounts, to be 

sent to........ immediately on the dispatch of the gooda. 
2.—It is requested that separate invoices be rendered for each 


order. 
3.—If you accept this order, please sign and return the annexed 


form. If you are unable to confirm the delivery, cross out 
the third line and give a date below. 
Quantity. 
a Se Eee er eee 
Diccticeet Sasesdoeeus- 
ACKNOWLEDGMENT OF ORDER. 
Return to 
eee eee 
We have pleasure in accepting this order in No. 8207. 


accordance with the conditions on the back 
thereof. We also undertake to deliver in the 
time named by you. 


SN ne ndseegessh age | EES: PORE NE PARE or 


4. The fourth copy (Fig. 3c) is retained by the 
purchasing department and ruled on the back 
especially for purposes of seeing that delivery is 
adhered to, the ruling providing for a record of all 
notes urging delivery, promises from vendors, ad- 
vices, finally deliveries, and also goods returned 
and to be replaced. This delivery question is very 
important, and in a large works it pays well to keep 
one clerk—a junior will serve—to do nothing else 
but index the orders and look after delivery. 

Every morning his first work is to index all orders 
issued on the previous night, and the best form is a 
card index in two trays (see Figs. 4 and 5), one 











Fic. 4. 
Fo'ts. 
Bright. 
= 
Order No. Order No. Order No a om 
3759. 5758. | 7080 Pa 
8 doz bright 60 coupling- 
144 bright 
wells yale e'mate | Bela 
Drawing g 
John Smith 501 A. 715 B, and 
and Co. 4 Spec, 26. 
| 
} 
Fie. 5. 


Name:—Smith, John, and Co. 
Order No. Order No. | Order No. tod a 
3769. 5758. 7080. 





3 doz bright 1 gross bright 60Coupling- 

steel bolts to ts and nuts. bolts, to Draw- 

Sketch Noi:33.' Drawing No. ing 7158 and 
501A. Spec. No. 26. 


containing the names of all articles and the other 
the names of the suppliers. His next duty is to 
take all the fourth copies of the orders and file them 
away in a date-drawer or cabinet under the date 
— which they are required by order to be deli- 
vered. 

His next duty is to receive from the head of the 











tment all the acknowledgments of previous 
ers received by the morning’s post, all advice- 
notes, all promises for delivery, and all leticrs 
concerning any alterations in dates for delivey, 
All these are recorded on the backs of his co; ‘es 
of the orders, he at the same time attaching tie 
acknowledgment slips to the order-forms to which 
they belong. In addition to this he every day 
goes over the sheets received from the storekee;.er 
stating what goods have come in, and marks them 
on the backs of his order-forms. 

Now supposing a firm say they cannot deliver a 
valve in less than ten days, instead of in three (ihe 
time given by the buyer on the order-form), then, 
if the chief agrees to this delay, the clerk puts that 
order back in his cabinet—say, under March 10, 
instead of the 3rd—and when the 9th comes asks 
for delivery, and then, if it is again put back ten 
days by a further promise, he puts it under tle 
19th for the 20th, urges delivery, and so on. 

As soon as he has noted all details on the backs 
of his forms, he turns his attention to his corre- 
spondence, writing special letters about the most 
important matters; more ordinary stereotyped 
letters or notes on all other goods which, by refer- 
ence to his cabinet, he finds nearly due or overdue. 

The importance of all this work cannot be exag- 
gerated. It must be kept up with assiduity and 
intelligence, and then well repays the time and 
money spent on it. 

Let us return now to our typical order—that for 
a full-way valve. We have seen how it is cared 
for as regards delivery ; how the storekeeper from 
his copy of the order knows what to expect, when 
to expect it, &c. We must now await its arrival. 
As soon as it is advised, the advice-note, after 
being duly noted by the delivery clerk, is sent 
down to the storekeeper. Directly it arrives it is 
entered on the Stores Daily Goods Received Sheet 
(see Fig. 6), upon which are recorded the whole of 
the incoming goods that enter the works, whether 
they be large machine-tools, bolts and nuts, empty 
cases returned, or dusters for the housekeeper. 
These sheets are sent up to the buying department 


j de 


_|every day with peifect regularity, both from the 


main works or from any outlying ones. They 
record the name of the sender, route, whether 
passenger or goods, truck number, weight or count, 
as the case may be, together with the purpose to 
which the articles will be debited—i.e., whether to 
stock or to some particular job. 

After the delivery clerk has seen from one of 
these sheets that the valve is in, he notes it on the 
back of his copy of the order-form with the Goods 
Received Sheet No. ...... , and passes the order 
away as complete, if there are no other items on it 
yet to be sent in. 

The sheet is then passed on to the first invoice 
clerk, to whom are sent all invoices from the 
accountant’s office. These invoices are first re- 
ceived in the buying department, by a boy who sets 
them in alphabetical order. As soon as the first 
invoice clerk comes to pass the invoice for the 
valve, he first of all has to identify the valve men- 
tioned on the invoice with that which (by the Goods 
Received Sheet) is shown as having been recently 
delivered; then he can at once initial the account 
to show the valve is delivered, and also fill in the 
debit space on the invoice showing the value to be 
chargeable to such and such a job. He also checks 
the invoice for calculation, and unless there is 
any remark on the stores sheet complaining, or 
unless the head of the buying department requests 
a special report, this clerk can initial the -invoice 
for quality, and it is now’ready to be passed on to 
the clerk whose duty it is to check the price and 
mark off the details of the invoice on his official 
copy of the order, and then pass it on to the head 
of the department for certification for payment, 
after which it is returned to the counting-house, 
dealt with in the usual way, and finds its final 
resting place in a large guard-book. 

Two points call for some further remarks in this 
short history of a valve and its invoice. 

It is most important that a careful check should 
be kept on the quality of all goods, and it is well to 
have a system of specifications for ordering all 
goods, as well as a specification stating how they 
are to be examined on arrival; and it is easy to 
appoint one or two people to examine and report 
in very special cases, the storekeeper being, of 
course, the examiner for the bulk of the goods. 
For his convenience a column headed “quality” is 
provided on his daily sheet, so that he may note 
shortly any defect, and in addition he has Defect 

















ee per 
them 


ver a 
} (the 
then, 
that 
1 10, 
asks 
; ten 
* the 


acks 
orre- 
most 
yped 
efer- 
due. 
xag- 

and 

and 


t for 
ared 
rom 
then 
ival. 
fter 
sent 
it is 
heet 
e of 
ther 
ipty 
per. 
lent 
the 
hey 
her 
int, 
} to 
r to 


. of 
the 
ods 
der 
a it 


‘ice 
the 
rc- 
ets 
rst 
he 
n- 
ds 
tly 
nt 
he 
be 
ks 
is 
or 
ts 
ce 
to 
id 
al 
id 
t, 
e, 
al 


is 


ld 
‘0 


ll 








Oct. 5, 1906.] 





ENGINEERING. 





= 447 





Report Sheets on which he may describe at length 
any serious trouble. 

Of course, in addition to all this, any member 
of the works staff using the goods afterwards will 
report if any defects are found; but even this is 
not altogether sufficient, as people are apt to be- 
come careless, after frequent merely visual exami- 
nations, so the head of the buying department 
should be instructed to issue, at his discretion, a 
request for special reports (see Fig. 7) on any 
goods on which he thinks it wise to exercise special 
supervision ; such, for instance, as something out 
of the way, material from a new source of supply, 
&c. He will look over all the daily shoots 
from the stores and pick out such articles as he 
thinks should be reported upon specially ; or, 
perhaps, later on, when the invoices come before 
him for final signature, he may then ask for such a 
report. 

evtine dealt now with the general aspect of 
buying arrangements, and. the average routine of 
the office, there are a few other matters closely con- 
nected with the buying which call for special 
attention. 

1. The Buying of such Goods as Special Machine- 
Tools, dc.—It must be conceded at the outset, as 


Goops REckIVED. 


It is the duty of the Storekeeper to enter daily on this form full pirticulars of all goods received durin 


for making bolts, as well as careful in the selection of 
bolts bought finished, yet it is doubtful whether the 
conditions under which orders are generally issued 
for these two items would bear very close investi- 


accident through the failure of a bolt. Of course 
in drawing up specifications such as those suggested 
above, care must be taken not to frighten the sup- 
plier into charging enormous prices, and the tests 
to be applied after delivery must not be ludicrously 
expensive and elaborate. The specifications should 


to the managing director for approval, when he 
may, of course, refer the matter to some person or 
persons who are specialists on some particular 
point ; but the final authority for the specification 
should be the managing director. 

3. Samples.—In connection with the specifica- 
tions for materials of a special nature, it may often 
be useful, and even necessary, to refer to some 
sample, All such samples should be carefully kept 
and registered, together with any which may 


of use in the future for reference. 
4. Cataloques.—Here, again, we have one of those 
matters to consider which needs chiefly careful 
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PARTICULARS OF Goons. 


Consecutive oe No. 
Number . orhow ctiligeetetias 
for the Date. otherwise | Route i 
Half-Year. received. Description. 














we have stated in an earlier portion of this article, 
that only the user of a special machine-tool should 
be the authority for all particulars as to what is 
required. 

For instance, let us suppose that the works 
manager has received authority from the principals 
for the purchase of a large boring-mill. He will 
probably have visited works where such machines 
are made, and possibly works where they are in 
operation, and will have drawn upa complete speci- 
fication of what he requires either before or after 
such visits. This specification may then be handed 
to the purchasing department, so that they may 
obtain in full tenders containing prices, delivery, 
and particulars. After due consultation with the 
works manager, the chosen machine can then be 
ordered in the usual way. 

To put it briefly, the works manager or user 
must be the buyer, making the head of the purchas- 
ing department his medium for all correspondence, 
so that the whole record of the transaction is in one 
place, in the hands of one department, though the 
user may himself have paid the necessary visits 
connected with the machine-tool, and have con- 
ducted all interviews, &c. 

For this reason there must be the closest inter- 
course between the works and others and the 
buying department, and the head of the buying 
department must always remember that in such 
cases he must be entirely at the disposal of the 
user of the special machine-tool or other article 
requiring special technical knowledge and super- 
Vision, 

2. Specification of Materials.—Much stress has 
been laid in this article on the importance of 
safeguarding the buyer in the matter of quality. 
This importance cannot be exaggerated. If the 
buyer is chosen, as we have said he must be, with 
some knowledge of engincering, he will be the first 
to realise this and will himself desire definite data 
regarding the quality of all he buys. 

It is well to obtain by degrees, if one cannot 
start with it, a complete list of specifications to 
which to order all material which may present any 
difficulty at all in the way of quality, and a list of 
tests to be applied to it on its arrival, even if such 
a test be merely one of visual examination by an 
expert. 

As an instance of what is meant, an engineering 
firm doing very good work would naturally be par- 
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Ilow Quality. Quantity. 
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gation or protect the buyer in the event of a serious | 


be carefully drawn up by the buyer and. submitted | 


sent by vendors or travellers, and may possibly be | 
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subordinate. It is best done on the card-index 
system, and must be divided into two parts :— 
Firstly, such quotations as have attached to them 
long specifications or conditions and terms quali-. 
fying them cannot be recorded in full on « card, 
but references to the dates and the place where 
they are stored may be given on the card, so that 
| they may be at once. found. Secondly, such quota- 
tions as are merely straightforward prices may 
be recorded in full on the card bearing at its 
head the name of the article under consideration. 
For instance, supposing quotations for special 
electric 5-ton cranes are received, there must be 
conditions and terms differing in one quotation 
from those of another. One firm may quote for 
its special design, and two or three others for stan- 
dard designs. Here the index card headed ‘‘ Elec- 
tric Cranes, 5-Ton,”’ would simply bear references 
to the names of the various firms tendering and to 
the dates of their tenders, which would duly 
filed away in the correspondence under their 
names. 

As an opposite example, however, let us take 
some prices for standard full-way valves. Here 
there will probably be no very elaborate differences 


,in the tenders, and all the prices may bo easily 
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the day. Different descriptions of goods received at the same 
time and from the same senders must be entered up separately under different consecutive numbers, 
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I have examined the articles referred to above, and they are in 
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personal attention, and is not one upon which very 
fixed rulescan be laid down. Much discrimination 
must be used to avoid wasting labour and keeping 
rubbish. 

Very many catalogues, however, are necessary, 
as well as price and discount lists, as they are of 
great assistance in passing accounts. 1 these 
should be a away and numbered, either indivi- 
dually, in the case of large books, or in envelopes, 
and books and envelopes of a size should be kept 
as much as — together to minimise the room 
occupied. ey can all be best indexed on the 
card-index system, one set of cards being used 
for the article indexed; and the other for the 
supplier. . 
e purely mechanical labour may be done by a 
junior clerk, but the decision as to the articles 
in any catalogue and the catalogues themselves to be 
chosen for indexing must rest either with the head 
of the department or some responsible subordinate, 
otherwise much that can never be any use will be 
recorded, and what may be valuable left out. 


Note.—This return must be made up and forwarded to the head office each day. 


tabulated on a card, and seen at a glance, instead 
of recourse to the correspondence being rendered 
necessary. It will be found that the ‘‘tender” 


--|records, if kept with discretion, are invaluable 
‘| when it is necessary to place orders dugionte of 


others placed perhaps a year or two ago. They save 
sending out tenders all over again ; they remind the 
buyer at once why one firm was chosen and another 
left. They assist greatly in the passing of invoices, 
and are of much use in answering many questions 
put to the buyer by those who, for purposes of 
estimating or design, require comparative priccs of 
the same class of goods by different makers. 

6. It is both interesting and very useful to keep 
a careful record of all savings effected, and they 
may be divided into two classes, such as those 
which, when once settled, continue to be savings 
every year, and those which are summary savings, 
or affect only une or two particular orders. Sav- 
ings due solely to careful watching of the markets 
can hardly be included, and we refer only tv what 
may be honestly considered as improvements over 
what was being done before due to the initiative 
and energy of the buying department. 

Further, careful records should be kept by the 
clerks who check the accounts for calculation, 
quantity, receipt, and rate, including the railway 
bills. As a stimulant to vigilance on their part, 
asmall bonus might be arranged to be paid to them 
every half-year, based on the percentage of the 
total amounts checked, and the total amount 
returned in the form of credit-notes by vendors who 
have been shown by these clerks to have made 
errors in their invoices. ; 

We now come to, perhaps, the final,.as well as 
one of the most important features of a buying de- 
partment, and that is its cost. 

Great care must be taken to divide the labour in 
this as in all other cases with a view to its cost. 
The head of the department should not spend days 
with, perhaps, a rate of pay of £X a day on work 


which a junior clerk could do at £ 30 a day. This 


is an apparent truism, yet one very much neglected 
by ple of higher positions in a works than that 
of the head of the buying department. The duties 
of a head are to supervise, to hold the reins only 








5. Akin to the question of catalogues and price- 
lists is that of keeping a record of prices obtained | 


by inquiry. 





ticular as to the quality of the material it employed 





This work can only be done by an intelligent 


and to guide, to be on the alert, to think and | 
scheme. 

If the buying department takes its proper place 
in the organisation of a works, one of its first duties 
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is the consideration with the directors or works 
— of what can be more satisfactorily bought 
outside than made at home ; nothing is of more im- 
portance than this, especially when a works begins 
to be large, and directors are, perhaps, considering 
the laying out of foundries, forges, &c. 

In these days of specialisation a good buyer will 
generally do better than the works in any article 
for which-the latter have not been specially laid 
out from the beginning. 

Much time, money, and brains spent on branch- 
ing out into departments for the provision at home 
of what can be with greater advantage bought out- 
side might be employed in organising an effective 
buying department and stores. This bri us to 
an alternative arrangement, which may more 
economical than that described in the foregoing 
article, provided it can be It consists 
primarily in an amalgamation of the buying depart- 
ment and the stores. It may be assumed that there 
is a general manager or a managing director, under 
whose particular authority would be set the works 
manager and the head of the buying department 
and stores, or perhaps he might aoe called the 
‘‘ stores superintendent.” Under this arrangement 
all requisitions or demand-notes from the foremen 
would go straight to the department and be filled 
(where the articles are stocked articles) from stock, 
such stock being duly replenished automatically 
<= six months, 

here the articles are not stock, the buyer must 
get them, and he will be all the better able to do 
this now that he is in closer touch with the actual 
user, and is himself the distributor of what he 


= 

e writing and re-writing of demand-notes and 
requisitions is saved, and many forms can be dis- 
pensed with; so that if ten clerks, &c., are em- 
ployed where the stores and buying department are 
separate, eight, or seven even, only are n 

where the departments are one, and the head 
storekeeper and buyer are one, which of itself 
means a considerable saving. 

The writer believes that a general manager or 
managing director would find this combination of 
head storekeeper and buyer a most satisfactory 
arrangement. He would then have under him one 
man responsible to him for the whole of the deal- 
ings with outside vendors, and the distribution of 
the material obtained from them, together with 
considerable simplification in interdepartmental 
dealings, and consequent lessening of waste of 
time and money, and friction. 

The post is one of interest, and can be instruc- 
tive; it should command a salary commensurate 
with the trust and responsibility it involves, and in 
these days of severe competition a good buyer 
should be on the left hand of, at any rate, the 
works manager, if not of the managing director. 








THE ENLARGEMENT OF VICTORIA 
STATION. 
(Concluded from page 380.) 

We complete this week the series of illustra- 
tions of the roof of the new Victoria Station of the 
London, Brighton, and South Coast Railway, pub- 
lishing on the two-page plate -~ on the present and 
o ite es engravings of interestin of 
roof differing trom the nae fcc Soe 
the three gable-ends of the main roofs and the 
Eccleston and Elizabeth-street Bridges are small 
wedge-sha areas, which, as already mentioned, 
are covered by a system of weaving-shed roofing and 
lead flats running longitudinally with the bridges 
and transversely to the main roofing. A t of 
this part of the roof is illustrated in Figs. 192 to 215 
on our two-page plate. Fig. 192 gives a cross- 
section between the gable of the north station and 
Eccleston Bridge, Fig. 195 a section against the 
screen-wall adjoining the South-Eastern and Chat- 
ham Railway, Fig. 202 a part elevation of one of the 
two stringer girders supporting the roof length- 
ways, Fig. 211 the intermediate stringers under 
the gutters, and Fig. 212 the eaves stringer sup- 
porting the ends of all the cross-girders and the 
screen adjoining Eccleston Bridge. The main cross- 

irders, as shown in the plan, Fig. 193, and in 
ig. 202, are trough-sha at each column, and 


o single-braced web of the same general 


outline for the intermediates. The whole of the 
— between the braces of the main stringers 
(Fig. 202) above the lead flat walks is open for 
free ventilation, the shape of the roof guiding the 
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BEST? 
smoke and steam away from the bridges. The wide 
lead flats afford a convenient cross-communication 
to the valleys between the main roof by ladders 








over the lowest points of the gables. Accompanying 
these main drawings are many merry | details. 
The roof drainage in this case is carried in the trough 
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of the main cross-girders down into the columns 
under the gables, and is thus kept entirely out of 
sight (see details in Figs. 198 and 208). Figs. 214 
and 215 show the drainage over the front eaves 
girder, Figs. 203 to 206 show details of the stringer 
girder, Figs. 207 to 210 details of the gutter 
stringer, Figs. 196 and 197 details of the rocking 
end of the gable girder in the end corner stanchion, 
mentioned in our previous article. 

_ Between the weaving-shed roof, on the south 
side of Eccleston Bridge, and the parapet of the 
bridge itself, lies the nger gallery, connecting 
by staircases the various platforms of the south 
station ; this is separately covered. 

The roofing south of Elizabeth Bridge—over the 
most southerly ends of the platforms, which will 
not be so continuously in use as the north or the 
Southern stations—is of the verandah type, and 
Will: it 18 Incorporated the roof for the cab approach 
from Elizabeth Bridge. Figs. 216 to 238 on the 
two page plate and on page 448 illustrate the ‘roof 
over the cab roadway at the bottom of the incline 
of the cab approach from Elizabeth Bridge. The 
rou! (Figs. 216 and 217) covers an area 44 ft. wide 
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by 137 ft. long; it is divided into four bays, and 
is supported by 9-in. by 7-in. rolled-steel joist 
columns, placed about 34 ft. apart, and 8 ft. from 
the edge of platform. The main principals (Fig. 
218) are curved girders with a single N system of 
bracing ; they cross the road and are attached to 
the columns. There are four longitudinal girders 
in each bay, as shown by Figs. 219 and 220, the 
central s forming a lantern which is constructed 
of curved ’s and T’s, while the outer spaces are 
divided up by intermediate principals, which in 
turn carry the purlins, as shown by Fig. 232. The 
portion of the roof over the platform is carried by 
cantilevers attached to the columns, the glazing 
spanning from the valance girder to the first longi- 
tudinal without intermediate purlins. 

Throughout the entire portion of this roof all 
vertical members of the girders are made with flat 
bars, which, with the curved gusset-plates at the 
connections, give the combined effect of strength 
and lightness. Fig. 238 shows the attachment of 
the roof principal to the girder carrying the inclined 
cab road next to Elizabeth Bridge. Figs. 239 to 
247 show the portion of the roofwork on the other 





side of the cab roadway and south of Elizabeth 
Bridge. The-columns, which are seven in number 
and 30 ft. apart, are built up of L’s and lattice- 
bars. Cantilevers about 9 ft. long are attached to 
each column, and the valance girders and 
intermediate girder. The roof is drained by a 
12-in. gutter running along the centre, and the 
water is conveyed down the interior of every third 
column by 3-in. pipes, as shown by Figs. and 
243. The bases of these columns are set in blocks 
of concrete 8 ft. 6 in. deep, 8 ft. 6 in. wide, and 
4 ft. 6in. thick ; they are anchored down by four 
1}-in. bolts attached to old rails at the bottom. 

ig. 240 shows the longitudinal girders between the 
columns which carry the gutter and the ends of 
the intermediate principals. 

On the east side of the south station the outer 
platforms are considerably curved, and a continua- 
tion of the parallel bays of the main roof over 
this area became impossible. This will be more 
fully understood by reference to the general plan 
of the station and roof, published on page 140 ante. 
It will be seen that at the east corner of the south 
gable the column has been set. out-of the line of 
main girders, and the corner junction between them 
and the gable girders has nm carried out on a 
bracket. Beyond this point it became necessary 
to adopt a transverse system of roofing (in bays of 
25 ft. span), the length of which could be varied to 
suit the curves below. 

This roofing rests on a series of cross-girders 
spanning from the last line of main girders in Bay 
K toa line of double-braced steel-box stanchions, 
shown in the cross-section, Figs. 248 and 249, 
annexed ; beyond which again, and supported by 
them, is an outer line of veranda roofing following 
the curve of the outer platform edge as shown in. 
Fig. 248. The box stanchions have been given a 
greatly increased stability over the ordinary roof 
column for resistance to wind pressure against the : 
main roof on the west side, ont against the glazed 
longitudinal screen on the east, which comes down 
to the veranda roofing from the top of the stan- 
chions. The details, Figs. 250 to 254, show the 
construction of the stanchions and the cantilever 
roof, the position and general arrangement of which 
is shown on the plan and sections on page 140 ante. 

In Figs. 255 and 256 on 450 are shown: 
plan and section of the pit for the 60-ft. engine 
turntable, the foundations of which are piled, as it 
occupies a portion of the site of the old Grosvenor - 
Canal, which was acquired and filled in for the new 
Station works. 

The principal contractors for the works have 
been Messrs. J. Mowlem and Co., represen on 
the ground by Mr. Harold Jones, and the iron and 
steel work has been carried out jointly by Messrs. 
Head, Wrightson, and Co., and Sena. A. Handy- 
side and Co., the railway company being repre- 
sented by Mr. F. B. Brown, who acted as resident 
engineer. : 


THE ENGINEERING AND MACHINERY 
EXHIBITION, OLYMPIA. 
By Josepu, Horner. 


Tax Maocnrs - Toots. 

A CIRCULAR milling machine, shown by Messrs. 
John Holroyd and Co., Limited (Fig. 1, page 452), 
is designed to produce by milling, circular work of 
so light a character that gripping in chucks would 
be: an extremely delicate operation. Light gear- 
wheel blanks are the most suitable class of work 
for this machine. These can be done with the 
exercise of care in ordinary lathes, but this is a 
machine built specially for the work. Two head- 
stocks are mounted on a bed, comprising two bases 
at right angles with each other. The mechanism 
of one headstock rotates the milling cutter. The 
circular feed imparted to the work is 24 in. per 
minute for the wheel that is shown in the machine, 
but it may be,varied between j in. and 6 in. per 
minute. The work-head is carried on compound 
slides with adjustable stops. Each slide has a large 
hand-wheel for making rapid adjustments. A trip- 
gear arrests the circular movement of the work at 
either a trifle over one turn, or, if desired, just over 
two turns. The work is driven by adjustable pin- 
dogs, which take a bearing against arms on oppo- 
site sides of the centre. e work-head has a cast- 
iron spindle, with necks 6in. and 5} in. in diameter, 
running in capped bearings. The drive.is from a 
worm-wheel bolted direct to the driving plate. 
Thence the drive is connected through a drop worm 
and wheel to the operating change-gears at the 
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back end of the cutter spindle. A bracket which 
is bolted to, the cutter-head carries an adjustable 
bush which supports the outer end of the work 
mandrel. The cutter-head is similar to a lathe- 
head. Its spindle, which runs in parallel gun- 
metal bearings, is driven through back gears 
with a ratio of 6} to 1, from a three-speed cone- 
pulley taking a 4-in. belt. The cutter-spindle 
makes 21, 40, and 74 revolutions per minute. 
The spindle is bored for the cutter arbors, which 
are supported at their outer ends by an adjustable 
stay-bar and bush. 

A hack-sawing machine shown at this stand em- 
bodies mechanism for revolving the bars being 
sawn, enabling a true face to be made, and saving 
time by keeping the saw-teeth working on a narrow 
width. The bars revolve on roller brackets, on 
which they are held down firmly, while a rocker 
at the side of the machine, clamped to the bar, and 
fed with an adjustable pawl, gives the rotation. 
This rocker is driven by an inclined plane attached 
to the slide which reciprocates the saw. The ma- 
chine has a 6-in. stroke, and severs bars up to 
5 in. in, diameter. Lubricating arrangements, 
comprising @ pump and tank, are fitted, so that the 
rate of sawing is rapid. 

Two of the Liebert screw-milling machines (Fig. 2, 
page 452) are exhibited by Messrs. John Holroyd 
and Co., Limited; the earlier machine for long 
screws, and another of later design for milling 
worms, spiral gears, and short screws up to 14 in. 
long. In general outline the latter machine re- 
sembles the pillar and knee type of milling-machine. 
The headstock has a back-geared spindle, with three 
speed-cones for 2$-in. belt. The cutter mandrel 
fits into a tapered socket in the mandrel nose, and 
is supported at the opposite end ina hardened-steel 
tapered bearing in the projecting arched arm of the 
headstock. The knee slides vertically on the front 
of the box body of the machine. Its height is 
adjusted with a screw, as in milling-machines, by 
which movement the depth of cut is regulated for 
different screw- threads.. A quick - withdrawal 
motion is also fitted. The knee carries a long slide 
which can be moved round through 180 deg. of 
angle. The slide carries the revolving work-head. 
The feed to the work is through three-speed cones, 
a two-change gear-box, bevel-wheels, worm and 
wheel to aclutch in the slide. The shaft in the 
slide is connected either to the guide-screw that 
feeds the work-head along the slide, or to the 
spindle in the work-head. A train of change-gears 
connects the head, and the guide-screw, so giving 
the correct pitch to the work being cut. The work 
is held in a jaw-chuck in the head, or it can be 
fixed between centres, a loose head being provided. 
Key-grooving can also be done up to 14 in. in 
length. 

Cam-milling machines of various designs are much 
in evidence. There is one, Fig. 3, page 452, at the 
stand of Messrs. Schuchardt and Schutte which uses 
form cams several times larger than the cams to be 
milled. The latter are roughly prepared in the 
lathe on their shaft, collars being turned to a 
trifle larger than the highest diameter, and of the 
correct thickness. The shaft is then passed 
through a sleeve which goes through the main 
spindle of the headstock, with provision for longi- 
tudinal movement. A chuck is fixed to the front 
end of the sleeve, and grips the shaft close to the 
evn which is being operated on. This is released 
when the shaft has to be moved longitudinally, ,but 
the shaft is still retained by the internal tube with 
sufficient grip to permit the indexing motion, which 
is connected to this, to give the correct itions 
of the cams. Further support is afforded by a 
steady to the right, having a long guiding-tube, 
open-sided, to receive bushes which fit within the 
tube, and encircle that portion of the cam-shaft 
which has been completed. There is a dividin 
arrangement to the left, with a locking-lever an 
notch-plate which ensure the cams being milled 
in correct relation with each other. The formers 
are carried on the main spindle just to the right of 
the worm-wheel, and as. many as six can be carried 
at once, so avoiding frequent changing. Formers 
can be marked in the machine from actual cams by 
putting a finished cam in, and substituting a roller 
for the cutter, and a scriber point where the form- 
roller should be ; and so, by pulling the machine 
round, the shape of the form can be scribed on its 
blank. A cam is milled in seven minutes. 

A cam-milling machine shown by Messrs. C. W. 
Burton, Griffiths, and Co. has a cam-shaft on one 
spindle, set between. eentres, and form.eams on a 
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spindle in the rear. Hardened rollers run on the 
formers, and control two carriages ; one receiving 
the roughing, the other the finishing cutter. An 
end mill is used for roughing. Itis driven from a 
belt-pulley at the rear, driving to one in front, and 
thence through spiral gears to the cutter. An edge 
spiral mill is used for finishing, and is provided 
with a micrometer for depth of feed. An emery- 
wheel is mounted for finishing after hardening. 
With a single-spindle machine three settings are 
required for roughing, finishing, and grinding. 
Formers can be made from-a cam-shaft, from which 
to reproduce others. Many cams can be mounted 
on a single shaft with keys, or cams made solid with 
their shafts. There are automatic movements to 
the slides, as in a lathe, and automatic fceds. A 
steady-bar above is fitted with a bracket to sup- 
port the work. This machine is one which has been 
designed in response to the demands of motor 
work, but it would also be of value to some ma- 
chine-tool shops where considerable numbers of 
cams are required. 

In our last issue the account of machine-tools 
concluded with mention of a tooth-rounding machine 
at the stand of Messrs. Pfeil and Co., of Clerken- 
well, E.C. This stand is a very interesting one, 
crowded with machine-tools, the majority of which 
are built by J. E. Reinecker, of Chemnitz-Gablenz, 
for whom Messrs. Pfeil are the English agents. 

There is a good display of gear - cutters here, 
comprising several Bilgram.' machines, and a 
Reinecker hobbing- machine!’ The Bilgram ma- 
chines, Fig. 4, page 452, are well known, and 
have been already described and illustrated in 
Eyoineertnc. The Reinecker spur and worm- 
gear hobbing-machine is, we believe, the original 
of the recent hobbing-machines, though designed 
on different lines. Spiral hobs are used with 
relieved teeth, with all the resulting advantages 
that have been already explained in connection 
with other hobbing-machines at the Exhibition. 
Spur-gears can be cut also with the ordinary gear- 
cutters, only the action of the machine is then not 
fully automatic, the dividing being. done by hand. 

It is interesting to note at Messrs. Pfeil’s stand 
some beautifully made small Auerbach hand pre- 
cision lathes for optical work, which remind one 
of the famous products of the Holtzapffels. One 
of these lathes has a traversing mandrel for screw- 
cutting —a survival of a very old design. The other 
is a chasing-lathe, with chasing-hobs, star-nut, and 
chasing-bar. The excellent fitting put into these 
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lathes prevents their being low-priced ; but they 
are noth in large numbers by such firms as Zeiss, 
Goertz, Ross, and other leading opticians. 

A little multiple punching-machine at the stand 
carries six punches in separate holders. Either 
one can be F aeente into action by a sliding collar. 
The advantage is that having six punches of diffe- 
rent sizes, changes are not required every time a 
hole of different size is required, and it is there- 
fore a useful tool in a jobbing shop. A cropper is 
also fitted at one side for small round rods, flats, 
angle-bars, and tee-bars. The machines are made 
in three sizes. The one exhibited takes punches 
of 5; in. 2 in. ,% in. ;% in., and @ in. in diameter. 

There is a very handy little automatic screw- 
machine of German origin, Figs. 5 and 6, page 453, 
without a turret, which is an older machine re- 
modelled. All movements are controlled by cam- 
shafts in front and at back. The cams are attached 
to discs fixed on the shaft, which discs have 
numerous holes for fixing the cams in any desired 
positions. The cross-slide has two holes side by 
side, to take tools for drilling and screwing. Cams 
control the belt strikers. The chuck will take 
material of any shape. The bushes which guide 
the material are fixtures in ‘the case of round stock. 
A feature of the machine is that there is a quick 
change by pulleys at the rear of the machine, 
which comes into action between operations, and 
as this is one of the time-saving elements in the 
machine, we illustrate it by Fig. 6. 

The shaft A, running in two boxes at either 
end, is surrounded by a case B, on which the pulley 
I, provided with a bolt C, runs loosely. The bolt 
C striking against the dog D drives the tight pulley 
E and the bevel-gear K connected rigidly to it. The 
bevel-gear L, in mesh with K, drives the shaft H 
which, by means of two worms and the wheels ( 
and G,, drives the two cam-shafts F and F,. A 
belt runs on the loose pulley M. ; 

During working, as soon as the piece is finished, 
and the cutting-off tool begins to recede, the speed 
of the shaft A, and of the shafts driven by it, 1s 
increased. The chuck is opened, the stock fed 
forward, and the chuck closed again. As soon 4s 
the slide-tool nearly touches the bar, the quick 
motion stops, and the shafts are driven at the lowe: 
speed. The quick motion is obtained in this 
manner :—A ring attached to and turning round 
with the worm-gear G, contains the adjustable 
dog N, which strikes below against the roll “) 
fastened on the lever P. The roll O is shifted by 
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the dog inside in the direction to the worm-gear G,, 
and, having ed the edge I of the dog, will 
remain in this position. The other end of the 
lever, on the contrary, being moved outside, is 
provided with an opening G,, surrounding the 
bushing R. The fast pulley E and bushing R are 
rigidly connected, and are shifted outward together 
with the loose pulley between them. The fast 
pulley E takes the place of the loose one, and is, 
therefore, now driven by the belt, kept in position 
by fingers. At the same time the dog D is removed 
from the bolt C, and the pulley I runs loosely with- 
out driving anything. As the speed of the cord 
running over the pulley I is faster than that of the 
belt, the cam-shafts run at the higher speed until 
the roll O has passed the edge 2 of the dog N, and 
the lever is drawn back by the spring S into its 
former position. The loose pulley M is then 
driven by the belt, and the fast pulley E by the 

ulley I. 

, At the same stand a Wagner cold-iron saw is 
shown, in which the saw is carried at the end of a 
long massive arm of square section. The head 
swivels to cut at an angle. When a cut is through, 
a stop throws the saw out of action by arresting 
the movement of the ratchet-feed, even though the 
machine continues running. A blunt saw, or a 
hard place in the metal, has the same effect. Strong 
clamps are provided for gripping the work. 

There is also a MReinecker new horizontal 
spindle, pillar and knee type of milling-machine 
which embodies good features. It has six speeds, 
and thirty-six changes of feed from a three-stepped 
cone, gear-box, and lever ; also double back gears, 
the two ratios being 3 to 1 and 9.6 to 1. The 
cutting speeds vary from } in. to 4#in. per minute. 
Dividing change-gears are used instead of dial- 
plates with division circles. There can thus be no 
error due to indexing, but the divisions will lock 
only in their proper position. 

Automatic screw machines are greatly in evidence. 
Besides those which we have already described, 
Messrs. C. W. Burton, Griffiths, and Co. show an 
automatic screw machine from the Pittler Works. 
In one respect it bears a superficial resemblance to 
the Cleveland machines, in having a_ horizontal 
cylindrical turret ; it carries five tools. The locking 
of the turret is done close underneath the tool 
which happens to be working at any time, and the 
circle of the tools is considerably less in diameter 
than the periphery of the turret where the locking 
takes place. There is the usual hollow spindle, 
with wire feed and self-centering chuck. A cross- 
slide carrying two tool-heads is fitted. There is 
a variable friction drive for the tool feed by means 
of two friction discs, and a roller or ‘‘ bowl” between 
engaging with each at different radii. The discs are 
not in the same axis, hence variations of speed are 
transmitted to the turret, being carried through a 
worm and worm-wheel, every separate tool receiving 
its required speed of feed independently of theothers. 
The friction roller is operated by a cam-cylinder at 
the rear. The cam shaft is located behind the turret 
instead of below. The advantage is that it is got 
at more readily, and that chips cannot fall on it. 
The quick return of the turret is provided for by a 
coupling which is made to drive the worm-spindle 
used for the advance of the turret directly. For 
the regulation of the range of the tools there is a 
crank which controls the feed mechanism, and in 
this way the movements of the tools and turret can 
be observed during the setting up. 

The utility of this machine is enhanced by 
nunierous attachments: thirteen in number for 
—_ work, in screw-cutting, milling, drilling, 
slotting screw-heads, eccentric turning, inside 
forming, taper and profile turning « (copying), 
magazine feed, cutting off, and stop with bell to 
ring simultaneously with the stopping of the ma- 
chine when a cycle of operations is finished. 

A massive Colburn vertical boring and turning- 
mill at the stand of Messrs. Ludw. Loewe and 
Co., Limited, is fitted with a five-sided turret on 
the cross-slide. The turret is attached to a slide, 
which has a vertical travel of 20 in., either by hand 
or power, and this is carried on a saddle which 
swivels on the cross-slide by a central stud. 
Four bolts in # circular tee slot clamp the saddle 
to the cross-slide, The latter has a travel of 18 in. 
along the cross-rail. The vertical travel of the 
turrct-slide is indicated by a pointer moving over 


a scale, The slide can be swivelled to any angle 
up to 30 deg. on each side of the perpendicular. Its 
weizht is counterbalanced. 


side of the machine head, by which threads from 
four to fourteen per inch can be cut. The 
slide has to be raised for each separate cut. A 
pointer on a scale indicates the starting point for 
successive cuts, and the table has neither to be 
stopped nor reversed. An adjustable stop regu- 
lates the depth of cut. 

A well-designed vertical milling machine by 
Messrs. Ludw. Loewe and Co., Limited, embodies 
good features cf modern practice, in the massive 
boxed and well-rounded framing, the interior of 
which is utilised as atool-cabinet. Its cutter spindle 
is 3} in. in diameter, with a vertical movement of 
9} in. to the spindle head. The slide is adjustable 
by means of a hand-wheel and screw, with fine 
adjustment, and an automatic feed which can be 
released at any point. The end thrust of the 
spindle is taken on hardened and ground rings. 
The feeds per revolution of spindle range between 
0.001 and 0.650 in. The cone has four steps for a 
3}-in. belt, and is back geared. The knee has a 
vertical movement of 17g in. The table-slides have 
automatic longitudinal and transverse feeds. The 
maximum distance from the end of the spindle to 
the face of the work-table is 264 in. 

A novel design of slotter is shown by Messrs. 
Buck and Hickman, Limited. It is males by the 
T. C. Dill Machine Company, of Philadelphia, 
and the novelty consists in the travelling motion 
which is imparted to the head, to permit of varying 
its amount of overhang. This should be a feature 
of value, because the capacity is enlarged thereby, 
the head being set anywhere between a position 
close to the upright, and to the centre of a wheel or 
casting of large diameter. Another advantage 
allied to this is that when work is too massive to 
go on the table it may be blocked up on the floor, 
and the traversing head moved for feed after each 
cut ; for the head’can be either clamped or tra- 
versed. This latter movement is effected by power, 
as is that of the compound table, very essential 
when the machines weigh from 10 to 12 tons. 
There are other features of interest, but the fore- 
going are the principal and essential ones. One 
other may be mentioned, a dial and pointer which 
form a ‘‘stroke-indicator,” showing the length of 
stroke to which the machine is set. 

Messrs. George Richards and Co., Limited, have 
one of their side-planers fitted with an electric 
drive. These machines are too well known to need 
description ; but the variable-speed motor drive is 
new, and at present the details of the arrangement 
are not considered complete ; but the motor takes 
the place of the belt cones in driving the traverse 
screw. The carriage or slide is fitted with long 
wedges on the inner edges of the ways for taking 
up wear, and giving a large ratio of length to 
breadth, with lessening of risk of cross-working. 

A 5-in. boring and turning mill at this stand is a 
massive machine, also motor driven. The motor 
is located to the left of the belt-cones, and 
drives to the countershaft. A feature of the mill 
is the fitting of spring-coils in boxes to counter- 
balance the weight of the tool - heads, thus 
abolishing the balance-weights and chains; it isa 
neat device. The massiveness of the machine will 
be observed. Though only a 5-ft. machine, it weighs 
10 tons. The bearing surfaces of the slides are 
broad. The feeds are positive, the gears being 
enclosed in boxes at the sides of the bed. The 
table spindle is formed with a Schiele curve, and it 
runs in oil. 

Another machine is a slot-driller, shown by 
Fig. 7, page 453 ; its capacity is equal to a 20-in. 
by 1-in. keyway. An improvement embodied in 
this machine is that a clutch motion runs the slide 
back on turning the hand-wheel seen tw the right. 
A Pittler lathe (Fig. 8, page 453) shown by 
Messrs. C. W. Burton, Griffiths, and Co. includes 
provision for turning taper, or forming by a form or 
guide bolted within the bed. It is done by virtue 
of the rotary motion of the turret combined with 
the longitudinal traverse, and fulfils the office of a 
cross-slide. There are sixteen tools in’ the turret, 
six of which may be in operation at once,a cross- 
movement to every tool, and the stops in the rear 
for traverse. There is the usual feed. 

Among the new tools at the Exhibition are two 
lathes designed for turning cranks. One of these, 
the Bogert lathe, Fig. 9, 460, shown at the 
stand of Schuchardt and Schutte, is an interesting 
solution of the problem involved in turning crank- 
pins on shafts without springing the latter so much 
that distortion and inaccurate results follow. The 





A thread-cutting attachment can be fitted to the 


most notable features of the Bogert lathe are the 


means of holding the work, and the method by 
which the use of a steady-rest is rendered unneces- 
sary. There are two heads having spindles carrying 
spur gears driven from pinions on a splined shaft 
lying within the bed. Face-plates are attached to 
the spindles, and carry clamp-holders in which the 
shaft-ends are gripped. The holders are pivoted, 
and made with quadrant slots, so that the shaft may 
be thrown out from zero to the limit, graduation 
indicating the amount of throw. It will be noted 
mont oa ape ae are abolished, Tg 
method of clamping ado ivin ter rigidity. 
The device agg the Seni tee a ot 
rest is avoided is that of employing tools acting on 
opposite sides of the pins, so that the cutting forces 
are balanced, and the crank does not tend to spring 
in one direction more than another. In roughing 
out there is, of course, some unevenness of action, 
until the pins assume the circular shape, after which 
cutting proceeds smoothly. 

It will be seen from the illustration that there 
are two carriages, each carrying a pair of single- 
screw tool pillars mounted on slide-rests, moved 
to or fro by separate right and left-hand screws, 
the shanks of which are seen lying side by side at 
the front of the carriage. The tool-rests are neces- 
sarily made very narrow to go between the crank- 
webs, and rigidity is ensu by casting the rests 
in steel, and plating and ribbingthem. The vees 
of the slides are not of the usual type, but are in- 
verted strips, being held with screws to keep the 
slides down on the vees. This forms a very effec- 
tive style of slide for the heavy duty which is im- 
posed on the narrow slides. The carriages have a 
very long bearing surface on the bed, and are gibbed 
thereto. A self-acting feed is given to each car- 
riage in either direction by a splined shaft lying in 
front of the bed, and driven from gears from the 
left-hand end. The drive from the splined shaft is 
through steel worms and phosphor-bronze worm- 
wheels, rotating steel pinions gearing in the rack 
on the front of the A set of reversing gears 
is fitted in each of the carriages. The latter may 
also be moved by the two hand-wheels seen. 

At the stand of Messrs. De Fries and Co. a crank- 
turning lathe is also shown, which differs in several 
of its details from the Bogert machine. The bed 
carries two heads with face-plates, on which the 
crank-shaft is clamped. Each head has a circular 
and a cross adjustment, with graduations which 
permit of setting and resetting for different throws 
and angles without any actual measurement being 
necessary. The heads are counterbalanced. ° The 
rotation of the crank is effected from a back shaft 
carrying pinions which drive spur-wheels in the 
heads or face-plates. In addition there is a ring- 
steady adjustable along the bed to any required 
location, which supports the shaft close to the 
locality where cutting is being done. This steady 
is also driven positively by spur-gears similarly to 
the heads. The ring carries two adjustable clamp- 
ing dogs, which grip the crank - web laterally 
tightly. There is thus ample support, and absolute 
freedom from torsion on the shaft. Those who 
know the routine of crank chucking and turning 
in an ordinary lathe will understand and appreciate 
~ = gg eaeeaa value of a special machine of this 

ind. 

The De Fries screw-cutting lathe has no guide- 
screw, but a long segmental nut which takes its 
— The nut in section occupies, perhaps, a 
ourth of a circle of large diameter. It may be 
termed a form of rigid guide-screw, which will 
neither bend nor wear easily. It is fastened to 
the face of the bed, to be removable. A worm in 
the carriage gears with it, which worm is driven 
from the feed-rod. The advantages of such an 
arrangement are that the screw is nearly directly 
under the line of cut, and that no chips or dust 
can fall on it. In other respects the lathe is built 
on lines familiar to most. A four-ste cone 
and three sets of gears give twelve p saad of 
specd. The feed-rod, which is made to drive tho 
worm that engages with the segmental nut, is con- 
nected with the change-gears by a gear-box giving 
a ratio of 3to 1. The sattie ment of gears, 
therefore, is’ used for sesmay Ree * screw-cutting, 
but with the rate of traverse c in that ratio, 

At the stand of Messrs. C. W. Burton, Grif- 
fiths, and Co. there is a turret lathe which 
has a ring turret (Fig. 10, page 460); that is, it 
has an annular body ‘encircling an annular bearing 
around the bed. It is rotated, and its carriage, 
which holds eight tools, is traversed by power. 








Its capacity is large, taking 24-in. bars and length 
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up to 28 in. A large open space permits of the 
operator seeing the work in progress, and the chips 
fall down clear. The locking-pin is of square sec- 
tion fitting between adjustable taper gibs, and the 
turret is locked directly at the base of the tool 
which is in action. It keys the turret-tool ring- 
bearing just as a gear is keyed toa shaft. A point 
in favour of the ring-turret 4s that there is no tool 
on the opposite side of the turret to interfere with 
long bar work. Each tool-holder has its own inde- 
pendent feed-stop, which may becume a dead-stop 
for finishing a shoulder. 

The same firm also have a Prentice four-spindle 
automatic turret lathe, in which the chucks for the 
work —castings in this case—are in the turret, and 
are rotated against fixed tools. There are five tool- 
grips in the turret. During a series of operations 
the turret spindle is locked by notches in a wheel 
of large diameter, and the turret is braked by a 
block gripped against it. Work can be chucked 
while operations are proceeding in other grippers, 
and production is very rapid. A }-in. globe valve 
body only occupies 15 seconds in tooling. 

_A giant among disc-grinding machines is the 
Burton 40-in. disc machine. It differs from the 
general design of the smaller sizes of these machines 
only in the construction of the tables. The spindle, 
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Fie. 7. Srot-Drittinec Macutne ; Messrs. Georce 
AND Co., Limrrep, MANCHESTER. 
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with its bearings and 
method of securing the 
disc, remain as on the 
firm’s smaller machines. 
In order to deal with the 
large and heavy work 
which this size of ma- 
chine is capable of hand- 
ling, it is necessary to 
have a table which does 
not tilt or swivel upon 
its support. The tra- 
versing motion across the 
face of the disc is there- 
fore obtained by moving 
the table proper in slideS parallel with the face of 
the discs. To secure an easy and sensitive movement 
of the tables they are mounted on ball-bearings, 
so that a rolling contact is secured. The movement 
of the table with a heavy piece on it is therefore 
quite as easy as on the swinging table types, but 
the tendency to overbalance is avoided. To support 
the table brackets double eee | arms are em- 
ployed, a strong screw being provided for moving 
the table and its support with the work to or from 
the disc. A vertical adjustment is also provided, ope- 
rated by a screw and hand-wheel in a similar manner. 








Fic. 8. Prrruer Turret Latue; Messrs. C. W. Burton, GrirFirTas, 
AND Co., Lonpon. 



































| At this stand also a large Landis grinder shows 
‘some actual chips removed under certain condi- 

| tions, as a curiosity. They are removed when the 

| wheel rotates, but does not traverse, and is pressed 
very hard against the work, with an expenditure of 
15 or 20 horse-power. 

At the stand of Messrs. Sir W. G. Armstrong, 
Whitworth, and Co., Limited, there isa lathe turn- 
ing mild steel with tools of ‘A W” high-speed 
|steel. This lathe was illustrated in ENcrngERING 
of December 15, 1905, together with some circular 
saws with inserted teeth of ‘‘A W” steel, also at 
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the Exhibition. The lathe is driven by a motor of 
60 horse-power, and is cutting Siemens steel at 
45 ft. per minute, taking a j-in. cut by }-in. feed. 
It has a full range of speeds up to a cutting speed 
of 400 ft. per minute. The feeds are from ,'; in. to 
} in., and the lathe is powerful enough to takea cut 
1} in. deep by } in. traverse at 30 ft. per minute. 
There is also a substantial drilling-machine, drilling 
through cast iron 2 in. thick with a ?-in. drill in 
six seconds— about equal to a performance of 
20 in. per minute. The time occupied in drilling 
a similar thickness of mild steel is from ten to 
eleven seconds. The drill makes 640 revolutions 
per minute in cast iron and 340 in mild steel. 
‘The machine has a spindle 2 in. in diameter, with a 
downward traverse of 9in. The spindle is balanced, 
and has a releasing motion actuated by a lever, 
located conveniently for the operator ; this lever 
being stationary, it can be easily thrown over, so 
obviating the necessity of having to follow round 
the rapid movement of the revolving catch, which 
is applied usually to this type of machine. When 
the clutch is thrown out of gear, the spindle falls 
back into its uppermost position, and it may be 
brought down into position by means of the rod in 
front of the machine. A motor drives the machine 
through a link belt with variable speeds of 3 to 1. 
The spindle feeds are four in number, from 35 to 
120 cuts perinch. A pump is fitted for the supply 
of lubricant. 

The Howard Pneumatic Engineering Company, 
Limited, exhibit an interesting collection of their 
tools. Two marine tube-plates are rigged up to 
demonstrate stay tube tapping by pneumatic tools. 
Both plates are being tapped at once with a long 
stay-tap, a 3}-in, hole in the front, and 34 in. in 
the hinder one. Both are threaded simultaneously 
in six minutes. The tap is driven by one of the 
firm’s No. 2 machines, weighing about 60 1b. It is 
suspended, so taking the weight off the man’s 
hands, and leaving him free to manipulate it and 
reverse it. The machine has reducing gears to 
adapt it for tapping. 

Another small machine at the stand drills a 
3-in. hole 1 in. deep in a minute. Another adap- 
tation is to hand-operated emery grinders for plane 
surfaces. This machine runs at 1700 revolutions 
per minute, and the wheel is controlled by a plate 
through which the edge of the wheel projects very 
slightly. A modification of this isa plate with a 
convex face, designed specially for smoothing the 
faces of propeller blades. A portable machine 
for planing ships’ decks has its cutters driven 
by a pneumatic motor. It has knives similar 
to those of timber-planing machines, using an adze 
block, or cutter-block with spiral knives. There 
is very little vibration in any of these machines, 
though running at such high speeds. A _notice- 
able detail is the gears. Steel gears with the 





deteriorated to any extent. The material can be 
moulded to any required shape, and a number of 
examples of pipe-coverings, boiler insulation, &c., 
are shown on the stand ; amongst others, coverings 
for the Admiralty and War Office. 

Messrs. Lancaster and Tonge, Limited, of Pendle- 
ton, Manchester, have a good exhibit of their 
steam fittings, piston-rings, pistons, and metallic 
packing. The steam-trap they show is suitable for 
all pressures up to 300 lb. This is similar to their 
well-known form of steain-trap, excepting that the 
float takes the form of a cylinder, and extends the 
full length of the box. In this way a float of great 
displacement can be secured for a given size of box. 
The j-in. trap with this type of float is only 9} in. 
high, 10 in. long, and 5} in. wide over all. For 
discharging the trap there is a loose disc-valve at 
the escape orifice, and ‘this is worked in connection 
witha quick-threaded screw, in turn worked by the 
float. The valve, being loose, does not stick on its 
seat. A special type is made for marine use. The 
metallic packing shown on this stand consists of 
metallic blocks which are kept in position against 
the piston-rod by two springs which encircle the 
blocks. In this way an equality of pressure is 
obtained, but sufficient freedom is given to allow 
for the piston-rod not running quite true in the 
cylinder. The gain in simplicity in only having 
two springs is also an appreciable advantage. The 
Lancaster steam-dryer and the Lancaster piston in 
various forms are also shown. 





THE COTTON INDUSTRY IN JAPAN. 

WE have, from time to time, given some particulars 
of the cotton industry in Japan, as these are recorded 
in British consular and other official reports, and 
these show very distinctly the great and rapid pro- 
gress which has been made in that industry in Japan. 
It is well, however, to look at the pec Poet rom 
different points of view, and the following particulars 
from a report by Mr. Hunter Sharp, the American 
Consul at Kobe, on the cotton industry of that district, 
will be interesting to those of our readers who are 
engaged in this industry in Britain or in the export of 
cotton goods to the Far East. 

After pointing out that raw cotton now forms the 
largest single item of import into Japan, and that its 
manufacture is now the most important industry in 
that country, Mr. Sharp remarks that Japan, having 
seen that Great Britain, though not a cotton-pro- 
ducing country, spins and weaves that staple for 
about 50 per cent. of the people of the world, and 
having seen that many of the conditions in the two 
countries are parallel, no doubt wishes to profit by the 
example of her prosperous ally. Thus cotton mills 


| have been established throughout the country, more 
| particularly in the Kobe district, and in these Ameri- 


can and other cottons are transformed, by cheap 
labour, into fabrics, which not only go toward sup- 
plying the home demand, but in certain lines are also 
argely exported. He says that the quality of the 


teeth hardened have been found unsuitable, in| cotton imported is mostly middling and inierior, of 


consequence of the teeth fracturing. Chrome-nickel| which the 
| America, an 


steel is now used, made specially for this work. 
The larger gears last for two or three years, the 
small pinions rather less than a year, which is re- 
markable, considering that the pitches are fine and 
the speeds high. Heavy gears would be out of the 
question, because the machines are limited in 
weight. The gears are turned all over and machine- 
cut, with involute teeth. 

Mr. L. Schuler, of 138, Southwark-street, S.E., 
has a large and interesting exhibit of presses and 
other machines for the production of hollow ware; 
such as tin boxes for packing fruit and other foods; 
pails, pans, and utensils of a like nature. This 
firm was founded in 1839, in Germany, where the 
machines exhibited were made. These are seven- 
teen in number, and several are shown in opera- 
tion. We propose illustrating some of these ma- 
chines at a future date, and may therefore leave 
the subject for the present. 

The Mica Boiler-Covering Company, Limited, of 
35, Queen Victoria-street, exhibit a new descrip- 
tion of insulating material either for steam or elec- 
tricity. It consists of sheets of mica, each flake 
being crimped or corrugated, so that air is impri- 
soned between the flakes. The sheets of mica are 
held together by a cement. The whole is placed 
in moulds, and brought to a very high temperature, 
described as ‘‘a white heat.” The covering so 
formed will stand any amount of heat without 
losing its non-conductive quality. It is non-inflam- 
mable, non-corrosive, and insoluble in water or 
steam. An example is shown at Olympia that has 
been boiled in water continuously since the Exhi- 
bition opened, and does not appear to have 


| higher-grade yarns. 





reater part comes from British India, 
i China, in the order named, while Egypt 
supplies the relatively small amount required for the 
Yarn for home consumption is 
composed almost entirely of American cotton, but in 
that for export it is mixed with others to the extent 
of from 10 to 20 per cent. 

The imports of raw cotton, ginned and unginned, 
from all countries to Japan during 1905 amounted to 
55,090,395 dols., of which Kobe received 44,370,964 
dols., and Osaka 480,364 dols. The imports have 
almost doubled since 1901, when they amounted to 
26,104,082 dols. Nearly 99 per cent. of the raw 
cotton imported here is ginned. The unginned cotton 
‘comes mainly from French and Dutch India and the 
Straits, and is ginned in Japan by the use of hand and 
foot gins. Formerly these machines were imported 
from China, but now the Japanese are reproducing 
them of better quality and at a much lower figure, 
and not only supply their own market, but are also 
exporting them largely to China and other Asiatic 
countries. The Dutch Consul at Kobe, seeing that 
over 50 per cent. of the raw cotton imported into 
Japan comes from British India, while Dutch India, 
producing the same grade, contributes only a small 
quantity of unginned, has had the machines men- 
tioned photographed, copies of which he has sent 
to his countrymen in the Dutch Colonies, with 
the view of inducing people to adopt their use, 
believing that thereby India can very largely in- 
crease her exports of raw cotton to Japan. The 
Japanese, like the British, are looking ahead for new 
sources of cotton supply, and in December last the 
Toyo Kisen Kaisha Steamship Company started a line 
of steamers to South American ports, one of the prime 
objects being to utilise Peruvian cotton as a return 
cargo. This, however, has not proved successful, the 


‘Peruvian staple having heen proved to be of too fine 





a quality for the Japan market. The prosperity of 
the cotton-spinning industry in the tobe district 
during last year was exceptional, One factor was 
the greatly increased demand for yarn, caused by 
the war; another was the activity of the export 
trade on account of the high prices realised whils 
the cost of raw cotton remained lower than usua!. 
The twenty-eight mills in the Kobe district had 
on December 31, 1905, a total of 13,574,371 dols. 
paid-up capital, 5,350,352 dols. reserve fund, 
1,148,764 spindles and 6986 looms. During 1905 thes 
mills produced 858,040 bales of yarn, and 76,523,157 
yards and 649,771 pieces of cloth, on which they made 
5,374,755 dols. total profits. They consumed 994,343 
bales of cotton. 

With reference to the future development of the 
cotton-spinning industry in Japan, Mr. Sharp points 
out what we have also previously mentioned, that 
there is a noticeable tendency toward the absorption 
of the smaller mills by the larger ones, and also toward 
the utilisation of water-power for the generation of 
electricity as a substitute for steam. He thinks that 
there is little doubt that the importation of raw cotton 
into Japan will increase largely in the near future on 
account of the efforts being made to extend the 
Japanese trade in cotton yarns and woven goods to 
the Asiatic Continent, especially if the relatively high 
price for yarn and low price for cotton is maintained. 








InpIAN TeLEGRAPHY.—The length of the Government 
telegraphs in British India, and the length of wire 
stretched, were as follows in each of the ten years ending 
with 1904-5 inclusive :— 


Length of Line. Length of Wire. 


Year. miles miles 
1895-6 46,374 143,188 
1896-7 48,584 148,404 
1897-8 50,305 155,088 
1898-9 61,768 163,925 
1899-1900... a a 52,909 171,019 
1900-1 x _ on 55,055 182,179 
1901-2 os ac 55,827 191,887 
1902-3 56,830 200,533 
1903-4 59,692 212,330 


1904-5 either 227,749 
The return realised upon the capital expended fluctuated 
as follows during the ten years :—1895-6, 5.43 per cent.; 
1896-7, 4.54 per cent.; 1897-8, 7.40 per cent.; 1898-9, 3.96 
per cent.; 1899-1900, 5.39 per cent ; 1900-1, 6 22 percent.; 
1901-2,:4.77 per cent.: 1902-3, 4.15 per cent.; 1903-4, 
3.67 per cent.; and 1904-5, 3.88 per cent. 





Contracts.—An order recently placed by the St. 
Pancras Borough Council with Messrs. Bruce Peebles and 
Co., Limited, covers two 500-kilowatt and one 1000-kilowatt 
motor-converters, constructed under the Peebles-Lacour 
patents.—Messrs. Jobnson and Phillips, Limited, Charl- 
ton, have received a contract from the Dartford Urban 
District Council for the supply of feeder, pilot, and dis- 
tributor cable, together with feeder pillar, boxes, and 
fittings.—Messrs. Davidson and Co., Limited, Belfast, 
inform us that they have received an order from the 
Sunderland Corporation for a 60-in. ‘* Sirocco” induced- 
o—- fan direct-coupled toa motor.—Messrs. Meldrum 
Brothers, Limited, Timperley, have received an order for 
their ‘“‘ Koker” stokers, combined with the Meldrum 
system of air supply, for four Babcock and Wilcox marine 
boilers at the Avonbank Electricity Station of the Bristol 
Corporation. Each boiler will have a grate of 19 ft. 6in. 
width, and the four are to evaporate 140,000 lb. of water 
per hour.—The Holwell Iron Company, Limited, Queen 
Anne’s Chambers, 8.W., have obtained the order for the 
cast-iron pipes, &c., for the Paignton Urban District 
Council’s new water scheme, also a contract for pipes 
from the Liverpool United Gas Light and Coke Com- 
pany, and for the Oldham Corporation Water Works. 





PrrsonaL.—We have received notice to the effect that 
the offices of the Mexican Railway Company, Limited, 
have been removed from 45, New Broad-street, E.C., to 
No. 6, Broad-street-place, Bloomfield-street, E.C.—The 
Lancashire Dynamo and Motor Company, of Trafford 
Park, Manchester, informs us that they have opened an 
office at the Star Buildings, Northumberland.street, 
Newcastle-on-Tyne; telephone No. 1923.—The Parker 
Foundry Company have secured 54 acres of land along- 
side the Midland ilway on Mansfield-road, Derby, for 
new steel works. Thecontract for the necessary building 
has been given to Messrs. Cross and Cross, of Walsall. An 
order for a Bessemer converter and plant on the Tropenas 
principle has been placed with Messrs. Gebauer Zenzes, 
of Berlin. The new plant is expected to be in working 
order within three months.—Mr. Henry F. Joel requests 
us to state that he has changed his address from 31, Wilson- 
street, E.C., to 110, Strand, W.C., where he will practice 
as a consulting electrical engineer.—We are requested to 
state that Mr. J. D. F. Andrews has removed to 
47, Victoria-street, S.W., where he will continue his 
business as consulting engineer.—We are informed that 
the Saunders Launch-Building Syndicate, of Cowes, Isic 
of Wight, and Goring-on-Thames, have secured the ser- 
vices of Mr. John Douglas, Assoc. M. Inst. C.E., 
Mem. I.N.A., as general manager. Mr. Douglas has had 
very considerable experience in high-class engine and 
boat work, having been for many years with the well- 
known firm of Messrs. Thornycroft and Co., whose ser- 
vices he is leaving to take up this new position.—Mr. 
Bowman Malcolm, M. Inst. C.E., the locomotive super- 
intendent to the Northern Counties Committee of the 
Midland Railway Company, has been appointed, in addi- 
tion, permanent-way engineer in place of Mr. Wise, who 





has retired owing to ill-health. 
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SCOTCH RAILWAY PROPERTY. 


Tue railways of Scotland are practically in the 
hands of five companies—the Caledonian, the Glasgow 
and South-Western, the Great North of Scotland, the 
Highland, and the North British. The capital ex- 
pended by the five companies stood as follows at the 
close of July, this year :—Caledonian, 59,989,998/. ; 
Glasgow and Sout -Western, 19,193,150/.; Great 
North of Scotland, 7,076,303/. ; Highland, 7,141,245/.; 
and North British, 67,579,922/. ; or altogether, 
160,980,6182. The additions made to capital expendi- 
ture in the six months ending July 31, 1906, were :— 
Caledonian, 515,1062. ; Glasgow and South-Western, 
126,093. ; Great North of Scotland, 7418/. ; Highland, 
7292/. ; and. North British, 665,035/. ; or altogether, 
1,320,944/. The most lavish outlay was, accordingly, 
made by the Caledonian and the North British Rail- 
way Companies, while a severe restriction of new 
capital outlays is in vogue on the Great North of Scot- 
land Railway and the Highland Railway. The time 
appears to be approaching when further stock will 
have to be issued to meet debit balances on capital 
account. Scotch railway directors are fond of utilising 
current revenue balances as closely as possible ; while 
they are also rather prone to avail themselves of 
temporary loans from bankers. The capital accounts 
of the five companies were overdrawn at the close of 
July, this year, to the following extent ;—Caledonian, 
1,107,981. ; Glasgow and South-Western, 701,100/. ; 
Great North of Scotland, 219,189/.; Highland, 
125,182/.; and North British, 1,760,037/.; or altogether, 
3,913,489/. The length of line in operation upon the 
five systems at the close of July, this year, was :— 
Caledonian, 1022 miles ; Glasgow and South Western, 
571 miles; Great North of Scotland, 336 miles ; 
Highland, 485 miles; and North British, 1163 miles ; 
or altogether, 3577 miles. If we attempt to estimate 
the cost per mile of the actually effective lines, 
we must reduce the capital outlay made by the 
five companies to the following amounts :—Caledonian, 
3),137,992/.; Glasgowand South-Western, 16,204,000/.; 
Great North of Scotland, 5,136,523/. ; Highland, 
6,101,449/. ; and North British, 58,742,612/. ; or alto- 
gether, 125,322,576. The difference between these 
amounts and those previously given is accounted for 
by the outlay made upon lines in course of construc- 
tion, working stock, subscriptions to other railways, 
steam vessels, &c. Upon the amended basis, the 
cost of the lines in working stood as follows at the 
close of July, this year, as under :--Caledonian Rail- 
way, 38,295/. per mile; Glasgow and South-Western 
Railway, 28,3787. per mile ; Great North of Scotland 
Railway, 15,287/. per mile; Highland Railway, 12,580/. 
per mile; and the North British Railway, 50,509/. per 
mile. Scotch railway enterprise is heavily handi- 
capped in some cases by initial physical difficulties. 
The principal item in miscellaneous capital expendi- 
ture is the outlay made on working stock. The ex- 
penditure of the five companies under this head, to 
the close of July, 1906, was :—Caledonian Railway, 
7,772,268/.; Glasgow and South-Western Railway, 
2,626,756/.; Great Northof Scotland Railway, 903,870/. ; 
Highland Railway, 1,039,796/.; and North British 
Railway, 7,656,478/.—or altogether, 19,999,168/. 

Scotch railway managers have a widespread reputa- 
tion for severe economy, but while the capital liabili- 
ties of the Caledonian and the North British Railways 
have been growing rapidly, the working expenses have 
also greatly rate be The expansion of the revenue 
of the Caledonian Railway in the six months end- 
ing July 31, this year, was 47,639/., but the additional 
amount carried to net revenue account was only 9502/. 
The Glasgow and South-Western Railway earned 
28,5127. more in the six months ending July 31, but 
the additional amount carried to net revenue account 
did not exceed 12,2367. The increase in the net 
revenue of the Great North of Scotland Railway in the 
six months ending July 31 was:-4534/. ; the increase in 
the balance carried to net revenue account was 46221. 
The increase in the revenue of the Highland Railway 
in the six months ending July 31 was 3206/., while the 
balance carried to net revenue account was larger b 
2221/. The expansion in the receipts of the Nort 
British Railway in the six months ending July 31 was 
63,3187 , but the addition to the balance carried to 
net revenue account was only 6119/. It will be ob- 
served that the Great North of Scotland Railway 
comes well out of the ordeal, while the outcome of the 
Highland Railway for the half-year is also tolerably 
good. In the cases of the Caledonian, the Glasgow 
and South-Western, and the North British Rail- 
ways net revenue results are disappointing. Un- 
less, indeed, some change can be effected in con- 
nection with working expenses, it is difficult to see 
low the Caledonian and the North British Railways 
can maintain their present ordinary stock dividends. 
‘hey cannot with impunity go on increasing their 
capital outlay at the rate of 1,000,000/. per arinum, 
ule their revenue remains almost stationary. The 
reason why the outlook is so different upon the Great 
North of Scotland and the Highland Railways is that 


school of adversity, which has made them extremely 
reluctant to incur fresh capital liabilities. A some- 
what similar lesson would appear to be imperatively 
necessary for the directors oF the Caledonian and the 
North British Railways. The chief obstacles with 
which Eoglish railway managers have to deal are : 
first, a constant demand for higher wages and shorter 
hours on the part of the working staff ; and secondly, 
ever-increasing interference of the official world in the 
details of railway administration. If these difficulties 
tell upon English railway property, they may affect 
Scotch railway prospects still more severely, The 
present ratio of the working expenses to the traffic 
receipts upon the five Scotch systems is as follows :— 
Caledonian Railway, 54? per cent.; Glasgow and South- 
Western Railway, 55} per cent.; Great North of 
Scotland Railway, 503 per cent.; Highland Railway, 
554 per cent.; and North British Railway, 53] per 
cent. These figures may appear moderate to English 
eyes, but they show that Scotch working expenses are 
becoming heavier. In the case of the North British 
Railway, for instance, the 53% por cent. of the past 
half-year compares with 53 per cent, twelve months 
ago. 

There is not much room for any increase in Scotch 
railway working expenses, as the dividends forth- 
coming upon Scotch ordinary stocks are by no means 
too liberal. In the year ending July 31, 1906, these 
stocks received the following remuneration :—Cale- 
donian Railway, 4 per cent.; Glasgow and and South- 
Western Railway, 4} per cent.; Great North of Scot- 
land Railway, 1 per cent.; Highland Railway, 1} 
per cent.; and the North British Railway, 1} per 
cent. The population of Scotland is scanty, upon the 
whole ; and some parts of the country have scarcely 
any inhabitants at all. It is not too much to say, 
accordingly, that if there were no annual influx of 
English tourists, Scotch ordinary stocks would scarcely 
receive anything at all. The tourist influx is, how- 
ever, a resource which is not at all likely to fail. 








STEAM-TURBINE END-THRUST. 
To THE EpiTor oF ENGINEERING. 
Srr,—As the problem of end-thrust referred to in your 
reply to my letter in your last issue is of general interest, 
may I be allowed a few words on the subject ? 

As before, we shall assume that there is no friction, 
and that there is no change in the axial momentum of 
the fluid. Now, under thes: conditions, the only pressure 
which a fluid can exert on a truly cylindrical rotor or a 
(straight) cylindrical pipe must be normal to the surface, 
and therefore must bein planes perpendicular to the axis, 
consequently there can be no end-thrust. If, however, we 
place a very small brick in the pipe (or between the 
rotor and casing), parallel to the axis, then, neglecting 
impact, there will be a small end-thrust on the brick due 
to the excess static pressure on the high-pressure end. 
Now add more and more bricks, properly situated, until 
we build up the form of a turbine-blude. There will be 
an end-thrust on that blade equal to the sum of the end- 
thrusts on the individual bricks. This case is analogous 
to that of a turbine-blade, except that the fall of pressure 
in between blades is not quite parallel to the axis, and 
the calculation of its amount therefore difficult and 
rather uncertain. 

Yours truly, 

Manchester, October 1, 1906. Frank Foster. 

[In his letter Mr. Foster is assuming that his fluid is 
that mathematica] abstraction the perfect fluid. We do 
not want to get into a discussion as to the peculiar pro- 
perties of this concept, but it is well known that under 
appropriate conditions it exerts no resultant end-force 
whatever on an obstruction past which it flows. A 
discussion of its properties bas, however, no bearing on 
the question in hand. The pressure difference, acting 
on the ends of the annulus of steam flowing through a 
group of stages of a compound reaction turbine consti- 
tutes an axial force, and this force must be balanced 
either by an end-thrust or by the mass acceleration of 
the steam in the direction of this force. This mass 
acceleration being — in practice, the whole of 
the axial force may considered as balanced by an 
end-thrust, half of which is taken by the casing and half 
by the rotor. It is therefore quite unnecessary in 
arriving at the value of this end-thrust to investigate in 
detail the reactions between the fluid and the individual 
blades.—Ep, E 





ROTARY VERSUS RECIPROCATING 
ENGINES. 


To tue Epitor or ENGINEERING. 

Srr,—Of all the at army of latter-day apostles of 
Hero, the Hon. C. Re Parsons stands pre-eminent; and 
that gigantic engineering atavism—the turbinisation of 
the marine steam-engine, culminating in the world’s 
largest and fastest ships—has brought him a reward and 
success such as it has been the lot of few inventors, in 
their lifetime, to enjoy. The results have, indeed, been 
worthy of the man and the machine. But, as one of the 
recipro¢atory school, permit me, Sir, to express my regret 
at the displacement of that fine piece of mechanism—the 
vertical triple-expansion engine. The turbine may, in- 
deed, be all that, and more than, its friends claim for it ; 
but I consider that it owes much of its advance to the 
very small amount of improvement that has been put into 
the older type during the last ten years. Truly, unless 


who eovigned, built, and ran the reciprocating engine will 
be looked back upon as men who knew not the sounder 
principles of rotating a shaft by steam. 

It is a weird sensation to look down the engine-room 
skylight of a turbine boat going at 23 knots. One sees a 
lonely man pacing the platform between the ugly prosaic- 
looking casings that contain the glorified ‘* bucket wheels” 
that are being ‘‘ blown round” by steam rushing towards 
huge condensers sucked dry by voracious ** vacuum 
augmentors.” No sign of motion. Only a dull buzz 
indicating that the rotors(!) are in full blast, and are im- 

ling the ship forward with a speed and smoothness that 
as never hitherto been equalled. Then he of the old 
school recognises that he is being outclassed. 

Without further argument, the marine turbine has 
reduced capital outlay ; of less weight, has infinitely re- 
duced the number of intricate moving ts with the 
consequently greatly reduced danger of breakdown ; it 
requires much less oil and packing, the attention neces- 
sary is much less, and the repairs have been reduced to a 
minimum. Further, the turbine has withstood the 
onslaught of criticism, and after at least five years of sea 
service, has maintained and improved its position in the 
estimation of shipowners. 

The formidable array of admitted improvements seems 
almost impossible to sur ; but the older engine has 
qualities which will still keep it a keen competitor, and 
often a successful rival. Its price can be reduced by the 
closer supervision during construction that has accom- 
panied the rise of its more modern rival, and its materials 
are still capable of being reduced in weight by better 
design and inc speed of revolution, The steel 
tubular cylinder with'a thin cast-iron lining and 
pressed steel covers has yet to come. Piston and 
slide-valves must go, and the mechanically - operated 
drop valve attached to the covers take their place. 
All moving and many standing parts must be made 
of the highest grade of nickel steel. Lighter but 
stronger columns and guides must be used, and the 
cylinders must be efficiently stayed to the structure of 
the ship to reduce vibration, and increase rigidity. For 
economy, the steam superheater and scientific feed-water 
filtering must be installed ; forced lubrication to all ts 
must be wal hao ey ger _ filters ; and all leaks 
in pipes and glands must be sto ° 

Then, finally, let it be femons see that the modernised 
reciprocating engine is capable of instantly giving full 

wer astern, and of maintaining efficiency and imparting 
ull manceuvring power in any part of the world. 


Yours faithfully, 
Glasgow, October 2, 1906. M.C.S 








ASSESSMENT ApPprEALs.--We are notified by the 
Machinery Users’ Association (Incorporated) that suc- 
cessful appeals have been made with regard to the rating 
of property at Wallsend-on-Tyne, belonging to Messrs. 
Swan, Hunter, and Wigham Sishesieek imited, and 
to the Wallsend Slipway and Engineering Company, 
Limited. In the case of Messrs. Swan, Hunter, and 
Wigham Richardson the assessment has been reduced 
from 92501. to 7500/. rateable value. In the case of the 
Wallsend Slipway a reduction of 1250/. was made on a 
rateable value of l. 


NATIONAL ENGINEERS’ ASSOCIATION (OLDHAM).—A 
large party of members of the National Engineers’ Asso- 
ciation, Oldham, recently visited the works of Messrs. 
Bennis and Co., Limited, at Little Hulton. The 
chief interest of the visit Jay in the examination of the 
various appliances made by this firm for securing in- 
creased economy of coal consumption, &c. A discussion 
followed the inspection of the works, and several members 
present - es information as to results obtainable by 
the use of mechanical stokers and self-cleaning com- 
pressed-air furnaces. It was pointed out that the ‘cost of 
upkeep of mechanical stokers can be reduced to a very 
low figure, and that higher efficiency is obtainable with 
stokers of this kind than when the furnaces are hand- 
fired by men of ordinary ability. 





New Macazinge.—We have received the first issue of a 
new venture in the semi-technical magazine world. This 
paper is entitled the South African Railway Magazine, 
can bs its name implies, it deals primarily with matters 
connected with railway matters in South Africa. It is 
not intended that this papér’should be merely entertain- 
ing, but it is hoped that by making it a means of inter- 
oaepe of ideas between the various railway centres of 
South Africa, and that by keeping before the staffs a 
knowledge of progre:s made in other countries, it will 
tend to the furthering of improvements and to the 

neral advancement in railway matters in that country. 
ftis to be hoped that the magazine, having before it such 
a definite pur may attain its object in full measure, 
and we extend to it our best wishes for its welfare. 


ScaNDINAVIAN Encrngers’ Union.—A union of engi- 
neers has been formed, with head-quarters in Dresden, 
which comprises engineers from Norway and Sweden, 
Denmark, and Finland. The members being representa- 
tives of different nationalities, it was decided to have 
head quarters on some neutral ground, as it was thought 
that this would increase the usefulness of the institution 
by abolishing all possibility of prejudice or jealousy. The 
aim of the union is to further the advancement of both 
trade and science. It is hoped, in time, to issue a journal 
in connection with the work. Registers will be kept of 
engineers, students, &c., and the union will be in a posi- 
tion to supply advice or assistance, and, in needy cases, 
relief to members. The work is expected to extend 
rapidly, and it is proposed to open a branch office shortly 





the older school bestir themselves, the whole race of men 





both these undertakings have passed through a hard 
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DETAILS OF FOUR-CYLINDER COMPOUND LOCOMOTIVE; MILAN EXHIBITION. 
CONSTRUCTED BY THE SOCIETA ITALIANA ERNESTO BREDA, MILAN. 
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FOUR-CYLINDER COMPOUND 6-COUPLED 
LOCOMOTIVE BY THE BREDA ENGI- 
NEERING COMPANY, MILAN. 

(Concluded from page 424.) 

Boiler.—The fire-box is built up of copper plates, 
the breaking strain of which is 21 kilogrammes per 
square millimetre (13.33 tons per square inch), and 
the elongation 35 per cent. The vertical sides are 
strengthened by manganese-bronze stays, the composi- 
tion of which is 94 per cent. copper, 1 per cent. tin, 
and 5 per cent. manganese, their breaking strain being 
30 kilogrammes per square millimetre (19 tons per 
square inch) with an elongation of 30 per cent. The 
stays which join the fire-box crown to the top of 
the casing and all other stays are of ingot iron with 
& breaking strain of 37 to 40 kilogrammes (23.5 to 
25.4 tons) and an elongation of 25 per cent. The 
boiler tubes are of brass, containing 70 per cent. 
copper and 30 per cent. zinc, there being 125 
Serve and four smooth tubes. The fire-box casing 
and the barrel, with steam dome, are of ingot iron, the 
breaking strain of which is 37 to 42 kilogrammes (23.5 
to 26.7 tons) with an ——— of 27 per cent. The 
lower frame, joining the fire-box with its casing, is of 
ingot iron, with 37 to 44 kilogrammes (23.5 to 27.94 
tons) breaking strain, and an elongation of 20 percent. 
Che grate is built of cast-steel bars, showing 38 to 44 
kilogrammes per square millimetre (24.15 to 27.94 tons 
per square inch) breaking strain, and 25 to 32 per cent. 











Fig. 19. 































































elongation. The smoke-box and chimney are of ingot 
iron, with 48 kilogrammes (30.48 tons) breaking strain 
and 18 per cent. elongation. 

Cylinders.—The two sets of cylinders, with their 
valve ports and flanges, form complicated castings. 
The cast iron shows a breaking strain of 18 to 24 kilo- 
—_— (11.43 to 15.24 tons per square inch), and 

to undergo various bending and other tests. 
The pieces are machined on all working parts. The 
inside linings of the distribution cylinders are of cast 
iron, machined throughout and fitted by hydraulic 
pressure. The pistons are of cast steel, to a breaking 
strain of 44 to 49 kilogrammes (27.94 to 31.10 tons per 
uare inch), with an elongation of 15 to 35 per cent. 
The piston-rods are of forged steel, showing 65 kilo- 
grammes (41.27 tons per square inch) breaking strain, 
and an elongation of 12 per cent. The packing-rings 
are of cast iron. The cylinder-covers are of cast 
iron ; those of the valve cylinders are of cast steel. 
When completed, the high and low-pressure cylin- 
ders were tested by hydraulic pressure at 20 kilo- 
grammes and 10 kilogrammes per square centimetre 
(294 Ib. and 147 lb. per square inch) respectively. 

Driving and Distribution Gear.—The crossheads and 
guides are of forged steel, to 65 kilogrammes (41.27 
tons per square inch) pea 0 strain, and 12 per cent. 
elongation. The slides are of cast steel, with 44 to 49 
kilogrammes (27.94 to 31.10 tons) breaking strain, 
and 15 to 25 per cent. elongation, lined with white 
metal, the composition of which is 6 per cent. copper, 
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83 per cent. tin, and 11 pee cent. antimony. All these 
parts are machined. The link-pin and nut are of iron, 
with 37 to 44 kilogrammes (23. 49 to 27.94 tons) breaking 
strain, and an elongation of 20 per cent. The connect- 
ing and coupling-rods are of mild steel, showing 45 to 
55 kilogrammes (28.57 to 34.92 tons) breaking strain, 
and a minimum elongation of 12 per cent. All dis- 
tribution rods and levers are of mild steel, to the same 
breaking strain as the latter, but with a minimum 
elongation of 22 per cent. All inside guides for slide 
rts are a with a tempered-steel lining fitted 
y hydraulic pressure.’ The link is of iron, with 37 to 
44 kilogrammes (23.49 to 27.94 tons) breaking strain, 
and 20 per cent. elongation, machined and hardened. 
The reversing shaft is of iron of the same quality as 
the latter, hardened at the bearing surfaces ; its 
counterweights are of cast iron. The piston-valves are 
of cast steel, with 44 to 49 kilogrammes (27.94 to 31.11 
tons) breaking strain, and 15 to 25 per cent. elonga- 
tion. The packing-rings are of cast, iron. 

Frame.—All plates which enter into the construction 
of the frame are of steel, showing 45 to 50 kilogrammes 
(28.57 to 31.75 tons) breaking strain, and 20 per cent. 
elongation for those 20 millimetres (0.78 in.) thick and 
over ; those under this thickness show 46 to 55 kilo- 
grammes (29.21 to 34.92 tons) eee ieee with 
the same elongation. The straps which hold the bolts 


for the equalising bars and the suspension spring-ties 
are of forged steel, with 45 to 55 kilogrammes (28.57 to 
34.92 tons) breaking strain, and a minimum elonga- 
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tion ot 22 per cent. The spring-ties, equalising-bars, 
and all bolts are of iron, the breaking strain of which 
is 37 to 44 kilogrammes (23.49 to 27.94 tons), with 
20 per cent. elongation ; they are machined on their 
bearing surfaces and hardened where required. 

Bogie.--The frame-plates of the bogie are built up 
of rolled steel sections, showing 38 to 48 kilogrammes 
(24.13 to 30.48 tons) breaking strain, and an elonga- 
tion of 18 per cent., the remaining parts being of 
similar material to that used for the locomotive main 
frame, Thespring plank is of cast steel, with 44 to 49 
kilogrammes (27.94 to 31,10 tons) breaking strain, 
and 15 to 25 per cent. elongation, The centre bear- 
ing-block is of forged steel, to 65 kilogrammes (41.27 
tons) breaking strain, and 12 per cent. elongation. The 
hangers are of mild steel, showing 45 to 55 kilogrammes 
(28 57 to 34.92 tons) breaking strain, and a 22 per 
cent. minimum elongation, fitted at the bearing parts 
with hardened-steel linings. The bolts are of iron. 

Tender.—The under-frame is built of iron sections, 
with iron score and axle-guards cut from plates. 
The two water-tanks are built of iron plates, showing 
35 to 46 kilogrammes (22 22 to 29.21 tons) breakin 
strain, and 20 per cent. elongation ; they are conmbetel 
together by copper pipes. 

Wheels and Azles.—The straight axles are of Sie- 
mens-Martin mild steel, giving 55 kilogrammes (34.92 
tons) breaking strain, and a minimum elongation of 
22 per cent. The crank-axle is of 5 per cent. to 6 per 
cent. nickel-steel, and is from Messrs. Krupp’s Works, 
Essen. The wheel centres are steel castings, showing 
38 to 44 kilogrammes (24.13 to 27.94 tons) breaking 
strain, and 25 to 32 per cent. elongation, fitted with 
crucible steel tyres, The brasses are of phosphor- 
bronze, containing 90 per cent. copper and 10 per cent. 
tin, the bearing surface on the journal being of white 
metal, having 6 per cent. copper, 83 per cent. tin, and 
11 per cent. antimony. The under supports of the 
brasses are of cast steel. The bogie axle-boxes are of 
cast steel, with brasses, in the composition of which 
copper makes 84 per cent , and tin 16 per cent. 

The driving wheel and axle are illustrated in Figs, 18 
to 22, on page 457 ; the axle is hollow for part of its 
length, as shown. Figs. 23 to 26, on the same page, 
illustrate the driving-axle brasses referred to in our 
preceding article. 

We also illustrate in Fig. 27, reproduced from a 
photograph, on page 456, a view of the locomotive 
and tender in their normal running position. The 
tender is shown in Figs. 28 to 31; it is carried on 
three axles, and consists of two water-tanks each 
4.460 metres (14 ft. 7;"; in.) inside length, 1.720 metres 
(5 ft. 7}} in.) inside diameter, built of three rings 
formed of plates 5 and 8 millimetres (0.19 in. and 
0.31 in.) in thickness, each with, a manhole and 
strainer. The frame is built of riveted sections and 
LJ bars, There is a screw-brake. 





THe PRODUCTION OF MINERALS IN WESTERN AUSTRALIA: 
TANTALITE.—The most recent report issued by the 
poet of Mines for Western Australia shows that there 
nas been a slight decrease in the mineral output of that 
State. In 1905 the value of the total mineral production 
amounted to 8,555,8412., while in 1904 it amounted to 
8,686,7571., there being thus a decrease in value of 
130,916/. The mineral of first importance is, of course, 
gold, and it is remarkable that of the total of over 
4 millions, 8,305,654/. is accounted for by gold. This 
shows a decrease on the figures for 1904 of 118,572, 
With gold forming so t a proportion of the 
State’s production, other minerals, of course, contribute 
to the total in only small degrees. An increase of 
224 toas in the tin output has resulted in a far greater 
increase in the value of the tin produced, owing to 
the higher average price of that mineral in 1905 over the 
yeoe 1904. In fact, the average price in 1904 was between 

. and 692, re ton, while in 1905 the price increased to 
an average of 80.4/. per ton. While, therefore, the pro- 
duction increased from 855 tons to 1079 tons, the output 
increased in value from 58,8172. to 86,8407. The output 
of coal decreased by 11,186 tons, the figures for 1 
showing a. production of 127,364 tons. Seventy-three 
tons of tantalite were raised in 1905; this mineral 
was not mined at all in the previous year. It has 
been found in small quantities in the Greenbushes tin- 
field, and has been known to exist in that district for 
many recs More recently it has m discovered in 
the Wodgina tinfields, and the Government geologist 
reports that the mineral cccura over an extended 
area in that district. Of the 73 tons mined, 71 tons 
came from the Wodgina field. The market for this 
mineral is comparatively small at present. The greater 
part of the pegmatite and granite veins in which tin lodes 
are worked occur in sedimentary and bedded quartzite 
rocks. The well-defined tantalite lode to the north of 
the field occurs in greenstone. Though tantalite is found 
with the tin all over this field, it has hitherto been found 
in no such quantities as at this newly-mined lease. Most 
of the work up to the present has been open-out work, 
but a shaft is now — sunk. The lode has in places 
been opened up to a width of 41 ft., and coarse fragments 
and crystals of tantalite have been obtained weighing over 
4cwt. A quantity of the mineral has been coll from 
the sutface of the lease, the result of disin tion of 
neighbouring veins. The mineral found at Wodgina is 
tantalate of manganese, 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning a 
good tone prevailed on the pig-iron market, but dealin 
were not heavy. Cleveland warrants were done at 54s. 5d. 
and 54s. 64d. cash, 54s. 9d. and 54s. 104d. one month, and 
55s. 3d. and 55s. 4d. three months. The turnover was 
about 8000 tons, and the closing quotations were 54s. 7d. 
cash and 54s. 104d. one month sellers. Scotch warrants 
were quoted 593. 3d. cash buyers and 59s. 9d. cash sellers, 
but no dealing took place. One lot of hematite changed 
hands at 67s. 104d. eightdays. In the afternoon business 
was rather better, and the market advanced for Cleve- 
land warrants, the turnover being nearly 15,000 tons at 
54s, 8d., 54s. 74d., and 543. 9d. cash, 553., 54s. 114d., 
and 55s. 1d. one month. The closing quotations were 
5is. 94d. cash, 553. 14d. one month, and 55s, 74d. 
three months sellers. ematite was rather firmer, and 
one lot was done at 67s. 11d. eight days, with buyers over 
at 68s. cash. On Friday morning Cleveland warrants 
opened dearer at 54s. 104d. cash, but eased to 54s. 9d. 
cash and closed with buyers over at that figure, and 
sellers at 543. 94d. cash and 55s. 14d. one month. Some 
dealing also took place at 55s. 14d. twenty-one days, and 
the business amounted to about 5000 tons. Hematite 
was strong, and 1000 tons were dealt in at 68s, 1d. seven 
days, and 683. 44d. one month. A small business was 
done in the afternoon at lower prices for Cleveland 
warrants—namely, 64s. 8d., 54s. 74d., and 54s. 8d. cash, 
and 55s. 1d. one month, and closing sellers quoted 51s. 8d. 
cash, 55s. one month, and 553. 64d. three months. The 
total turnover was 3500 tons, which included some 
hematite at 68s. 6d. one month. The market opened 
with an easier tone on Monday morning, and about 
16,000 tons of Cleveland warrants were done at 54s. 7d. 
cash, and 51s. 7d. eleven days, and from 54s. 104d. 
to 543. 94d. one month, and closing sellers quoted 
543. 74d. cash and 54s. 104d. one month. Hema- 
tite was also easier, and 1000 tons changed hands at 
68s. 14d. twenty-five days, and 68s. 3d. one month. At 
the atternoon session, the market was quiet, and Cleve- 
land warrants were dealt in at 54s. 6d. cash, 543. 104d., 
54s. 11d., and 54s. 104d. one month, and closed at 54s. 64d. 
cash and 54s, 104d. one month sellers. Some hema- 
tite was done at 67s. 74d. cash. The total turn- 
over was about 6000 tons. On Tuesday morning 
Cleveland warrants were firmer, and 3000 tons changed 
hands at 543. 64d. and 54s. 7d. cash and at 54s. 11d. 
one month, and closing sellers quoted the higher 
values. In the afternoon a steady tone prevailed, 
and about 4000 tons of Cleveland warrants were done at 
54s. 7d. cash, 54s. 9d. twenty-three days, 54s. 104d. one 
month, and at 55s. 44d. three months. The closing 
quotations were 54s. 7d. cash and 54s. 1ld. one 
month sellers. Hematite was steady, and about 500 
tons were dealt in at 67s. 8d. thirteen days. When 
the market opened to-day (Wednesday) the tone 
was again steady, but the total turnover was onl 
5000 tons of Cleveland warrants at 543. 6d., 54s. 64d., 
54s, B4d., and 5643. 6d. cash, 5ts. 10d. one month, and 
553. 4d. three months. The closing quotations were 
54s. Ghd. cash, 54s, 10}d. one month, and 55s. 5d. three 
months sellers. At the afternoon session the market 
remained fairly steady, and out of a turnover of 7000 tons, 
5000 tons were on London account. The dealings were 
at 54s. 54d. cash, 54s. 10d. and 54s. 94d. one month, and at 
the close sellers quoted 54s. 6d. cash and 54s. 10d. one 
month, and there were sellers of hematite at 68s. 14d. one 
month and buyers at 683. one month. The following are 
the market quotations for makers’ (No. 1) iron :—Clyde, 
67s. ; Calder and Gartsherrie, 67s. 6d. ; Summerlee, 
70s. 6d. ; Langloan, 683. ; and Coltness, 76s. (all “— 
at G w); Glengarnock (shipped at Ardrossan), ; 
Shotts (shipped at Leith), 67s. ; and Carron (shipped at 
Grangemouth), 683. 6d. 


Sulphate of Ammonia.—The sulphate of ammoniamarket 
is quietly steady at the present time, but there are signs 
of more activity at an early date. The current price is 
round 12/. per ton for prompt business, Glasgow or Leith, 
and 12/. 2s. 6d. for November, 12/. 53. for December, and, 
say, 12/. 7s. 6d. for January, February, and March. The 
— shipped last week from Leith Harbour was 

tons. 


Wagcs in the Iron Trade.—Mr. John M. Macleod, C.A., 
Glasgow, has intimated to the joint-secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board that he has examined the employers’ 
books for July and August, 1906, and certifies that the 
average realised net se ling price at works brought out 
was 6/. 83. 6.8d. per ton. ‘This means an increase of 24 
per cent. in the wages of the workmen. 


Scotch Steel Trade.—One of the chief features in the 
pent condition of the Scotch steel industry is the very 
arge inquiry from the Continent. It is said that during 
the past week makers here have received inquiries for 
over 60,000 tons of steel material, and it is pleasing to be 
able to say that local firms are expected to secure a large 
proportion of the orders. The demand for steel from 
other parts, outside these islands, is also good, and espe- 
cially so with regard to structural material. But when we 
turn to the home market, a very different prospect un- 
folds itself. With the boilermakers of the Clyde ship- 
yards out on strike, and determined to remain out until 
their demands are granted, there is every proba- 
bility that the necessity to pay off other tradesmen 
will arrive at an early date. And so, if the struggle 
is longed, a serious dislocation to local trade is 
likely to ensue. Work is, of course, still 


go es 
in the a. and a moderate amount of steel is 
being 

continue, then t' 


. If the inquiries for plates from abroad 


he Scotch steel-makers in the mean- 





time will not be so heavily hit through this stril:: 
With reference to the grievance about the differen:s 
between the Belfast and Clyde purchasing prices of st: 
plates, &c., the matter is under consideration at prese:::, 
and a satisfactory agreement is likely to be the outcoins 
of the negotiations. A meeting is being held to-day 

Newcastle to discuss matters. No alteration has be; 
made in the official selling prices. 

Shipbuilding.—The conditions prevailing in the Scot.) 
shipbuilding industry are just now none too brigi 
With trouble in the labour market, and a scarcity . 
fresh contracts—only about 8000 tons having been plac: 
during September—and the largest of the boom of 
last year nearly worked off, it cannot be said that the out. 
look for the coming winter is other than a bit gloomy. ‘je 
number of vessels launched last month from the Scotch 
yards was 39, and the tonnage was 49,840; of these 
totals the figures for the Clyde are 30 vessels, represent- 
ing 46,366 tons. This year continues to keep a long way 
ahead of all previous years in — to output, and looks 
very like creating new records all along the line. During 
the past nine months the total output for Scotland has 
been 318 vessels, of 499,612 tons, and the contribution 
from the Clyde to that total has been 231 vessels, of 462,277 
tons. These last figures are 60 vessels, and 93,231 tons 
greater than in 1901, the previous record year for the 
Clyde. 

Advance in the Price of Tubes.—Scotch tube-makers 
have intimated an advance in the price of all sections of 
tubes sold for export. This advance takes the form of a 
reduction in the discount of 1} per cent. on the gross, 
and is the second of its kind within the past few weeks. 


on ens 








NOTES FROM 8OUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel Trades,—The iron and stegl trades of the 
district continue to make rapid advances. There is any 
amount of work in course of completion, and during the 
past few weeks orders have come to hand in such quan- 
tities that in some branches firms are working night and 
day. This is especially the case in all classes of railway 
material. During the week a heavy Japanese order for 
steel has been placed with a local firm, who are thu; 
assured of full books for many months to come. The 
local iron and steel market is remarkably strong, prices 
having been considerably advanced. Present quotations 
are as follow:—West Coast hematites, 803. per ton ; 
East Coast ditto, 763. ; Lincolnshire No. 3 foundry, 563.; 
forge ditto, 53s. 6d.: Derbyshire No. 3 foundry, 58s. ; 

forge ditto, 52s. ; bara, 7/. 103. to 7/. 153. ; sheets, 97. 


South Yorkshire Coal T'rade.—All departments of trade 
are in a flourishing condition, and rates are improving. 
With October 1 there was a general advance of 1s. per 
ton on house fuel, and there is every appearance of a 
steady winter’s demand. Steam coal is very brisk. The 
Humber ports continue to take a heavy tonnage, and 


Y | merchants are pressing for early deliveries in view of the 


closing of the Baltic ports. Every ton which can be 
got to Hull and Grimsby is readily taken up. Coke sells 

recly at current rates, and there is a rapidly appreciating 
demand for fuel. The home demand for manufac- 
turing fuel is benviet than it has been for years. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a moderate attendance on ’Change here, and the market 
was rather quiet so far as Cleveland pig iron was con- 
cerned. Warrants were rather easy, and this had some 
influence on the value of Cleveland iron for early delivery. 
Second hands offered No. 3 g.m.b. at 54s. 9d. prompt 
f.o.b., and transactions were recorded at that figure ; 
but beyond warrant iron there was not much to 
be had below 55s., which was the figure generally 
named by makers. At the latter quotation sales were 
recorded for spring delivery. No. 1 was 56s. 34. 
to 563. 6d.; No. 4 foundry, 53s. 9d. to 54s.; and No. 4 
forge, 52s. 9d. to 53s. East Coast hematite pig was in 
good request, and again became dearer ; but with heavy 
and increasing cost of production, makers declared that 
the market value should _ a couple of shillings above what 
wasnamed. For early delivery of mixed numbers the price 
was 69s. 6d. No. 4 forge hematite was about 65s. Spanish 
ore showed a marked upward tendency. Rubio, of 50 per 
cent. quality, was quite 21s. 6d. ex-ship Tees. Freights, 
Bilbao to Middlesbrough, were 5s. 14d. To-day there 
was practically no change in the market. 


Manufactured Iron and Steel.—Very satisfactory ac- 
counts are given of nearly every branch of the manu- 
factured iron and steel industries. The rail trade, how- 
ever, does not seem to be sharing the general prosperity, 
for Messrs. Bolckow, Vaughan, and Co. have this week 
put their employés at their Eston rail mill on short time, 
and until further notice they will work only four days 

r week. The following are the market quotations :— 

lommon iron bars, 7/. 5s.; best bars, 7/. 153.; best best 
bars, 8/. 5s.; iron ship-plates and iron ship-angles, each 
71. 53.; iron ship-rivets, 7/. 17s. 6d.; steel bars, 7/.; steel 
ship-plates, 7/.; steel ship-angles, 6/. 12s. 6d.; steel boiler- 

lates, 8/.; steel joists, 62. 7s. 6d.; steel sheets (singles), 
Bu. 5s.; and steel sheets (doubles), 87. 10s.—all less the 
custo? 24 per cent. discount. Cast-iron railway chair 
are SL. 168.3 heavy sections of steel rails, 6. 7s. 6d.; and 
steel railway sleepers, 6/. 17s. 6d.—all net cash at works. 

Wages in the Finished Iron Trade.—The accountant to 
the Senet of Arbitration for the Manufactured Iron Trade 
of the North of England has certified the average net 
selling price of rails, plates, bars, and angles for the two 
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months ending August 31 last at 6/7. 12s. 7d., as against 
(/. 103. 4d. for the previous two months, and in accordance 
with sliding scale arrangements puddlers’ wages are 
advanced 3d. per ton, and all other forge and mill wages 
2\ per cent , the increase to take effect from the 1st inst. 


Shipments of Iron and Steel.—Shipments of iron and 
steel from this port last month were excellent, reaching 
165,866 tons, of which 113,994 tons were pig iron, 13,984 
tons manufactured iron, and 37,888 tons steel. In addi- 
tion to this, 11,400 tons of pig iron were despatched from 
the neighbouring little port of Skinningrove, 9758 tons of 
which went to tland, and thé remainder to Holland. 
Of the pig iron shipped from the Tees, 84,526 tons were 
exported to foreign customers, and 29,468 tons to coast- 
wise firms, the largest purchaser being Scotland, with 
21,366 tons. Germany came next with 21,849 tons; and 
Holland third with 15,106 tons; whilst Italy and Sweden 
each took 7500 tons. The quantity of manufactured iron 
shipped to foreigners was 6415 tons, whilst 7569 tons went 
to coastwise customers ; and of the steel cleared no less 
than 33,424 tons went abroad, whilst only 4464 tons were 
despatched coastwise. Once more India was the largest 
purchaser for both manufactured iron and steel, receiving 
3123 tons of the former, and 11,182 tons of the latter. 
New Zealand was a customer for steel to the extent of 
9076 tons, and Japan took 4679 tons. 


Coal and Coke.—Fuel shows little change. Bunker 
coal is plentiful, and unscreened Durhams range from 
9s. 3d. to 9s. 9d. f.0.b, ago, heey is very strong. Coke 
is in very good demand on the basis of 183, 6d. for medium 
blast-furnace qualities, delivered here. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—Quotations for Admiralty steam-coal have 
been maintained with firmness, but inferior descriptions 
have shown some want of steadiness. The best large 
steam coal has made 15s. to 153. 3d. per ton, while secondary 
qualities have ranged from 133. 6d. to 14s. 9d. per ton. 
Small steam coal has about supported former values. In 
the house-coal trade, an improvement recently noticed 
has been maintained ; the best ordinary qualities have 
made 14s. to 14s. 6d. per ton, while secondary descrip- 
tions have ranged between 11s. and 13s. per ton. No. 3 
Rhondda large has brought 15s. to 15s. 3d. per ton. 
Coke has shown little change ; foundry qualities have 
been quoted at 18s. 6d. to 19s. 6d. per ton; and furnace 
ditto at 16s. 6d. to 17s. 6d. per ton. As regards iron 
ore, Rubio has made 193. 6d. to 20s. per ton, and 
Almeria 19s. 6d. to 19s. 9d. per ton, upon a is of 
50 per cent. of iron, and charges, including freight, in- 
surance, &c., to Cardiff or Newport. 
t 
The 


Bristol Docks.—The Bristol Dock revenue for the 
year was 136,000/. from dues on goods and ships. 
revenue from all sources was 227,000. The net revenue 
available for interest was 71,000/. The sum of 35,000/. 
was paid to the docks from the rates; but, on the other 
hand, city dues amounting to 25,0007. were paid into the 
city treasury, and 20,0007. to the sinking fund, which has 
now grown to 243,000/. 


West Gloucestershire Water Company.—The half-yearly 
meeting of this omenny was held at Kingswood on 
Saturday, Mr. P. Fussell in the chair. The directors’ 
report stated that during the six months ending August 25, 
1906, 131 additional services had been laid on, making the 
number of houses and other properties supplied by the com- 
pany at that date 9890, which, together with some meter 
and miscellaneous supplies, are estimated to uce & 
water rental of 9428/. per annum. To this total must be 
added about 200/. for rent of property, and the sum of 
371., which approximately represents the difference 
between rates received on new supplies and the original 
estimated revenue of same, making a total estimated 
annual income on that date of 10,000/. Extensions of 
mains in various parts of the district have been carried 
out during the half-year. An additional engine and 
pumps have been erected at Old Sodbury pumping- 
station, and the old engines and pumps have mn 
gy overhauled. The engines and pumps are 
now in duplicate. Samples of water — yy the 
company have been taken in various parts of the district 
for analysis, and the result shows that the supply main- 
tains its high standard of excellence. 


_ The Bute Docks.—Lord Bute has decided to sell his 
interest in the Bute docks and railways, and, at the 
request of the Lord Mayor of Cardiff, he has given Cardiff 
the first offer to negotiate for the property. 


Scaling Cables.—The increase in the displacement of 
battleships and cruisers has rendered it necessary that 
the ground tackle, on which, to a great extent, their 
safety depends, should be maintained in the highest 
eticiency. This is now done by periodical examinations 
and tests, preceded by the important operation of scaling 
or rust removal; and the object of new appliances in- 
stalled at Devonport, in close proximity to the chain- 
testing house, is to ensure that the scaling shall be carried 
out a and expeditiously. The machinery con- 
sists of two hollow steel cylinders, made by Messrs. 
Stothert and Pitt, of Bath, each 18 ft. in circumference 

1 10 ft. in length, mounted by trunnions on axle sup- 
ports, bedded in conerete. These cylinders have a 
number of 3-in. holes through their sides, and also hinged 
doors for admitting the length of cable to be scaled. 

‘ovement is imparted by worm-zgearing, actuated by 
«-crhead shafting and belting, set in motion by an electric 

tor. The shafting can also, by means of clutch-gear, 
' made to operate overhead drums and controlling-rollers, 
' which the cable is drawn into the building and then 
listed up and placed inside the cylindere. Under each 
«\ linder is placed the convex mouthpiece of a steel trunk, 
‘-uding under the flooring to 4 syction-fan engine, which 


is attached by shafting to an electric motor. Another 
short trunk connects the fans with a rust-receiving tank 
on the outside of the building. 


Landore.—A new blast-furnace, with a capacity for an 
output of 1500 tons per week of pig iron, has just cast 
the first charge at Messrs. Baldwin and Co.’s Landore 
works. The old furnace, which has a capacity of 700 to 
800 tons, is to be closed down forthwith. The building 
of the new plant occupied nearly three years. 


Dowlais.—The Big Mill has been engaged, as hitherto, 
upon light goods, and has been running without inter- 
ruption. The Goat Mill has also turned out a | 
quantity of heavy steel rails upon both home and Colonial 
account. Steel sleepers have also been produced upon a 
large scale. The Bessemer department has been active. 


Siemens Steel.—A further meeting of a recently-formed 
South Wales Siemens Steel and Tin-Bar Association was 
held at Swansea on Wednesday. The meeting was held 
for the of considering rules, &c., and everything 
was settled. 








MISCELLANEA. 

Tue Board of Trade Journal reports that harbour 
works, quays, &c., are being constructed at Bone, Algeria, 
which will involve an outlay of some 325,000/. A project 
_ fy on foot to construct a port at Nemours at a cost of 

32, 0007. 


According to the Diario Oficial, a concession has been 
granted by the Mexican Government for the construction 
of a railway, for steam traction, for the purpose of con- 
necting Tezintlau, in the State of Puebla, with the port 
of Nantla, in the State of Vera Cruz. The line is to be 
completed within six years. 


The contract for the material for the new Manhattan 
Bridge, involving about 34,000 tons of steel structural 
work, has been placed with the Phoenix Iron Company. 
Part of this is sublet by this company to the Jones and 
Laughlin Steel Company. The contractors for the under- 
taking are the Ryan-Parker Construction Company. 
The contract for the cables has not yet been placed ; this 
will amount to some 8000 tons of material. 


The number of locomotives exported from the United 
States during 1903-4 was 455 ; in 1904-5, it was 404; and 
in 1905-6, the number exported amounted to 588. Japan 
is stated to have been the best customer during this 
latter period. The estimated output for all the American 
works is put at just over 5000 for the present year. The 
export trade, therefore, of American locomotive builders 
has not yet carried all before it; nor does it seem to 
be even in a fair way to fulfil ali the prophesies made 
concerning that industry in 1899 to 1900. 


The Board of Trade Journal reports that concessions 
have been granted in the Argentine for a line from Los 
Toldos towards the Fifth Meridian, 250 kilometres in 
length, and also for a network of metre-gauge lines total- 
ling some 1112 kilometres in length, the principal arteries 
of which will be lines connecting Bahia Blanca to 
Pehuajé, and Bahia Blanca with Pat: es. Plans have 
also been submitted for the approval of the Government 
with reference to the construction of a line, 802 kilometres 
in length, between Rosario and Bahia Blanca. 


Another handy motor fire-appliance has just been put 
into service in London Fire Brigade. The machine, 
which has been specially constructed to meet the re- 
quirements of Captain Hamilton, the chief officer, is of 
Merryweather’s latest type, and is fitted with a 30-horse- 
power four-cylinder motor. It comprises a hose tender 
and reel, carrying about 1200 ft. of hose for use with street 
eat a full set of , a telescopic ladder, and a pair 
of hook-ladders for life-saving. The machine will carry 
eight men, can turn out instantly on an alarm, and main- 
tain an average speed of 20 miles per hour. 


The use of private cara on railways in the United 
States will not be stimulated by a recent decision of a 
commission of the State of .Wisconsin. Such cars are 
u to a very considerable extent. where much long- 
distance travelling has to be undertaken by high ‘official 5 
or wealthy individuals, but the commission has decided, 
in connection with a case brought against the Chicago, 
Milwaukee, and St. Paul Railroad, that the railway is 
not a common carrier of private cars, and that com- 
panies are neither under obligation nor subject to com- 


pulsion to convey them over their systems. 


Statistics for the year 1905, given in tables in the 
Street Railway Journal, show that the United States 
possesses 1081 systems of street and elevated railways. 
The track mil of the electrical lines amounts to 32,517 
miles, and of the cable, steam, and horse tramways to 
633 miles. The electrical lines possess 63,391 motor-cars 
and 13,059 trailers and service cars. The total for all 
systems reaches a track-mileage of 33,150, with 79,751 
cars of all sorts. This track-mileage in 1905 shows an 
increase of nearly 3000 over the figures for 1904, while 
the cars have increased by nearly 4000. 


In order to extend the field of work of electric traction 
in mines, a type of engine styled a “‘gathering loco- 
motive ” has been brought out by the Jeffrey Manu- 
facturing Company. This mine locomotive is provided 
with a reel, upon which is wound a coil double in- 
sulated feeder wire which is mechanically paid out 
or gathered in as the locoinotive moves along. This 
eneties the locomotive to move over lines which are not 
provided with tro)ley wires, for the coil cable is hooked to 
the overhead wire at the nearest point, the return wire 
being coupled to the rail, and the locomotive works down 
a ‘‘ place,” paying out the cable as it goes, and drawing 
this cable from the main system. In 








its current Lope 4 
gathering, the cable is wound up at a faster rate than the 





locomotive actually moves, but a friction-clutch is in- 
serted in the train of mechanism, so that the drum slips 
if the ~ ‘ere on the feeder cable exceeds a predetermined 
amount, 


The most important undertaking in the way of sub- 
marine mining on the North American Continent is that 
of the Princess coal-mine of Nova Scotia. At this mine 
coal of an ovenage Costzaes of seam of 6 ft. is worked at 
a distance of 5800 ft. from the shore. The under-sea 
workings, according to the Engineering and Mining 
Journal, cover 1620 acres, and at their furthest point are 
1180 ft. below sea-level, the water being 40 ft. deep at 
this place. At the shore-line the cover is some 690 ft , 
but parts of the workings are carried on under a cover of 
only 500 ft. Practically no sea-water has found its way 
down to the — as the result of removing the 
pillars ; the cause of this, it is supposed, is to be found in 
the fact that beds of fireclay of an regate thickness 
of some 39 ft., and also beds of shale, form part of the 
superincumbent strata. Already 5,250,000 tons of coal 
have been taken from these measures, and work will 
shortly be commenced on a thicker seam, which is also 
expected to yield quite as large a quantity. 








THE ASSESSMENT OF MACHINERY AND PLant.—The 
Machinery Users’ Association report that considerable 
reductions have been made in cases before the magistrates 
at Dewsbury and Woking. At Dewsbury, assessments 
= the questing stations and mains of the Yorkshire 

lectric Power ey a were reduced from 1484/. to 
50/. rateable value. Assessments on the property of the 
Woking Electric Company have been sobueel trom 1810/. 
to 1595/., and on the property of the Lancashire Electric 
Power Company from a rateable value of 3002. to 2007. 





Tue British Frre-Prevention Commirrer.—Tho 
British Fire-Prevention Committee commenced their 
autumn series of tests on Wednesday afternoon, October 
3, by testing two special doors known as Houghton 
doors (being metal doors), filled with asbestos, and with 
a powder fire-extinguisher known as “‘ Kyl-Fyre.” Re- 
ports will be issued in due course. There will be further 
tests with reinforced concrete-floors in the course of next 
month. Of the reports to be issued this month there 
will be one dealing with a series of tests with Missis- 
sippi ‘‘ wire glass,” and another with a reinforced con- 
= ane by the Patent Indented Steel-Bar Company, 

imited. 





Tue SHArtometTeR Lever.—Under the name of the 
‘*Shaftometer,” the Direct-Reading Instrument Com- 
pany, of George’s-square, Halifax, have put on the market 
& very sensitive direct-reading level for lining-up shaft- 
ing, machinery, &c. The instrument has a rigid gun- 
metal base, 15 in. long, and a glass tube 12 in. long. The 
latter is ground internally to ensure an even bore and 
correct curvature. Brass scales on each side of the in- 
strument run from end to end of the tube, and are gra- 
duated with divisions about }in. long, each division 
representing a difference of level of one thousandth of an 
inch per foot run. The position of the bubble thus 
indicates at once any variation in level in the surface 
being tested. A further scale engraved on the side of 
the instrament enables the reading to be converted to 
sixty-fourths of aninch, and a table inside the cover of the 
case shows at a glance the thickness of picking required to 
ony Bir a given length of shafting, &c., to tru* level. 
The bottom of the level is grooved so as to lie parallel 
with the shafting, which is a particular convenience in usr. 
The sensitiveness and accuracy of the level, apart from 
its direct-reading qualities, make it a very valuable in- 
strument in a. works or factory. It is supplied in a 
polished mahogany case, and in finish and workmanship 
is very creditable to the above-mentioned firm, by whom 
the entire manufacture is carned out. 





Wansuip Desion.—Sir Andrew Noble, Bart., presid- 
ing at the twelfth annual meeting of Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, held at Newcastle 
on the 28th ult., referred to several topics associated 
with wars hip design. In nearly every department the 
company had made an advance, as regards rapidity 
of work and economy in uction. As an instance of 
rapidity of construction, he cited the case of the Dread- 
nought—the gun-houses, carriages, and machinery of 
which were completed in three months less than the con- 
tract time. The directors had thought it desirable to 
acquire an interest in Whitehead and Co., Limited. 
For some time the firm had been carrying on im- 
portant experiments on the effect of torpedoes, on 
the mode of launching them, and on the nent 
of their range and power. Messrs. Whitehead were 
in ion of important patents, and a connection 
with s> eminent a firm could not but be advantageous. 
The principal armament in the company’s newest 
designs consisted of from twelve to sixteen armour- 

iercing guns. He thought the shipyard manager, Mr. 

errett, would engage to increase that number to twenty, 
increasing also the displacement. The secondary arma- 
ment consisted of from sixteen to twenty-four 4-in. or 
4.7-in. quick-firing guns, the number of guns in both 
cases depending, of course, upon the size of the vessel 
under consideration. It must be the aim also to see that 
British ships were not behind those of other nations in 
speed. The company held a licence from Mr. Parsons, and 
was erecting shops and machinery to enable it to fit its war 
vessels with turbines. Sir Andrew expressed his regret 
at the decision of the Government to curtail considerably 
the original — programme of the Admiralty, 
and that the Montagu—so unfortunately lost—was not 





replaced by a Dreadnought, 
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MACHINE-TOOLS AT THE ENGINEERING EXHIBITION, OLYMPIA. 


(For Description, see Page 449.) 
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NATIONAL REVENUE AND 
EXPENDITURE. 

At a time when a serious effort is being made to 
alter the fiscal system which has been in force in 
this country for about half-a-century, the returns 
relating to national revenue and expenditure should 
possess more than usual interest. On the political 
aspect of the question we have nothing to say, for 
this journal has no politics, although, it may be 
added, we should not depart from our past practice 
of speaking plainly if the legitimate interests of the 
engineering profession and industry were directly 
attacked by any political combination. For the 
present we only propose to state certain facts, from 
which our readers may draw what conclusions they 
please. 

This week the Treasury has issued the usual 
periodical statement, in which the state of the 
public revenue for the first six months of the 
present financial year is set forth, and the figures 
are encouraging on the whole, so far as an increas- 
ing income is a hopeful sign. We find that the 
total revenue for the quarter that ended on Saturday 
last, the 29th ult., was 31,259,052I., whilst that 
for the corresponding quarter of last year was 
30,682,2741. ; that is to say, there was an increase 
during the three months of 576,7781. These figures 
include the sums paid from various sources into 
the Exchequer, and also the sums paid to the 
local taxation accounts. The former supply, of 
course, by far the most considerable part of the 
total amounts, the latter being, for the periods in 
question, approximately two million pounds per 
quarter. The return gives us figures for the more 
extended periods extending from April 1 to Sept- 
ember 30 in this and last year respectively. Thus, 
in 1905, the total revenue for the six months, calcu- 
lated on the same basis, was 61,444,6781., whilst 
the corresponding amount for the past six months 
was 63,095,3521. 

It will be convenient, in examining these figures 
in detail, to neglect local taxation, and take into 
account the payments into the Exchequer alone. 
‘* Customs” heads the list, the duties under this 
head supplying the largest total even to a nation 
that is described as a Free Trade country. During 
the first six months of this year—i.e., the financial 
year commencing April 1—Customs paid into the 
Exchequer 16,663,000/., whilst for the correspond- 
ing period of last year the sum was 16,656,000I. 
The two amounts are so nearly alike that we might 


fairly constant and undisturbed until we come to 
separate the figures for the two quarters, when we 
should find what would seem at first sight an 
anomaly. For the first quarter—i.e., that endin 

June 30, 1906—the Customs receipts exceed 

those of the corresponding period in 1905 by 
718,000/. ; whilst for the quarter ending Septem- 
ber 30 last they were less than those of the corre- 
sponding period of 1905 by an almost equal 
amount—namely, 711,0001. e must wait till the 
publication of the full returns for a complete 
explanation of these facts ; but such a discrepancy 
is not at all unusual, and is nearly always to be 
accounted for by intelligent anticipations of Budget 
changes; they are, therefore, no indication of 
fluctuation in supply and demand. In the present 
instance the alteration in tea duty was sufficient to 
account for a large part of, if not quite all, the 
difference between the two quarters. Tea, it may be 
added, has contributed generally the largest amount 
but one to the Customs receipts, being second 
only to tobacco and snuff; although last year it 
was not much more than half the total of the 13 
millions of the latter. The contribution from 
Excise follows Customs in the importance of its 
amount paid into the Exchequer. Taking the half- 


under this head was 14,307,000/., as inst 
14,440,0001. for the corresponding six months of 
last year, thus showing a decrease of 133,000. 

If we-pursue the subject further by an examina- 
tion of the figures for former years, we find indi- 
cations that the consumption of spirits is decreas- 
ing. Whether this is due to a decrease in drunken- 
ness or to a decline in the demands of moderate 
drinkers, is a social problem of great interest and 
importance, but one which statistics do not enable 
us to determine except by inference and surmise. 
Fifteen years ago the duties on foreign spirits 
brought in about 44 millions (4,427,9041.); last year 
the total was just under 3} millions (3.724. 3671.); 
at the former period (1891-2) we paid 1,291,052I. 
for duty on foreign wines ; last year it amounted 
to 1,175,7891. Taking these figures as they stand 
would lead to the conclusion that the country is 
spending less on what is generally described as 
‘** drink ” than it did a few years ago. 

Turning to Excise we find somewhat different 
returns for the same period, although the in- 
crease, when it has occurred, has been less with 
spirits than with the more wholesome beverage, 
beer. In 1891-2 the excise on spirits was 
15,693,6311. ; last year it was over one million 
more—16,953,1791.; the latter, however, being a 
lower figure than for any year since 1897-8. Beer 
contributed to the Excise in 1891-2 9,457,7491.; 
last year the amount was 12,564,075. This again 
was a smaller total than that of any year since 
1899-1900. Naturally, figures of this nature are 
but a rough guide toa desire on the part of the 
nation to abandon alcohol, as allowance should be 
made for changes in duties, and also for increase of 
population, whilst beyond this the prosperity of 
trade in general hasa great influence on the surplus 
available for expenditure upon alcoholic drink. 

As the question is one which probably affects the 
engineering industry more than any other, it is 
worth while turning aside from revenue to consider 
figures as to quantity in relation to population. 
Thirty years ago we had reached a high level-—or, 
as some would say, a low level—in regard to the 
consumption of spirits, for in 1875 the total con- 
sumption was 1.30 gallons per head of the total 
population of the United Kingdom, including 
British and imported spirits. Last year the corre- 
sponding ratio was 0.91 gallon. The ‘seventies 
indeed seem to have been a mad, merry time, for 
during the five years 1873-77 (inclusive) the con- 
sumption of spirits by the population averaged 
1.26 gallons a year, counting man, woman, and 
child. During the five years 1901-1905 (inclusive) 
the consumption has been just under one gallon 
(0.99). In regard to wine, the figures fairly cor - 
respond, for whilst, during the former period of the 
‘seventies, the average consumption per head was 
0.54 gallon per annum, during the last five years it 
has averaged 0.32 gallun per annum. For the 
figures relating to beer we will not go so far back, 
as the earlier excise tables deal only with malt, but 
during the five years 1881-1885 the average con- 
sumption of beer was 27.31 gallons per head. During 
the five years it was close on 294 gallons (29.44 
gallons) per head. These figures refer to British- 
brewed beer only. 

It would be interesting to inquire how the con- 
sumption of alcoholic liquors varies with trade 
ow gpa! and demand for labour, what proportion 
drink expenditure bears to the cost of given 
articles of food or —e and to discuss other 
points of a like nature; but this is not a tem- 
perance lecture. It may be pointed out, however, 
that the consumption of beer would have been 
relatively larger still had it not been for the 
doctors having of late years enforced the view that 
persons following sedentary occupations cannot 
drink malt-liquors with impunity. Taking these 
facts into consideration, and remembering that the 
increase of consumption having been with beer, one 
would sup that the éeqund for alcoholic liquors 
is relatively greater with those who labour with their 
muscles than it is with brain workers. During the 
last twenty-seven years the consumption of beer 
has varied constantly, though not through wide 
ranges. In 1881 almost the same , emg, | head 
was drunk as was consumed last year. e mini- 
mum demand was reached in 1886, when the ratio 
was 26.90 gallons per head ; the maximum in 1899, 
when it was 32.53 gallons per head. 

As the income oe both Excise and Customs 
duties on alcoholic drinks has been falling off during 
the last four or five years, it is evident, if this 








year just completed, it will be seen that the total ; 


decline continues, that the Chancellor of the Ex- 
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chequer will have to look elsewhere to enable him 
to meet the calls of the public service. The in- 
creasing revenue from tobacco is not enough to 
meet the case, and it is very doubtful if the Parlia- 
mentary constituencies on the existing basis would 
consent to a’ substantial increase on the present 
heavy duties. With the income tax at Is. in the 
pound there is no hope of relief being obtained in 
this direction without raising the opposition of an 
influential section of the people ; and, in fact, there 
is hardly a tax of importance that has not its 
powerful and special enemies, reasonable or un- 
reasonable. There is, however, one source of 
revenue which has stood the Chancellor of the 
Exchequer in good stead of late. The estate duties 
have been going up nobly since they were estab- 
lished in 1894, having advanced from 2,781,5791. 
in the year 1894-5 to 9,188,507/. in 1905-6; the 
legacy and succession duties for the latter year 
amounting to 3,728,7561. On the other hand, 
probate duty has fallen from 1,773,9661, in 1894-5 
to 50,8191. in 1905-6. In the ’eighties it ranged 
between three and four millions. 

For the first half of the present financial year 
the estate and legacy duties have amounted to over 
74 millions (7,595,000/.), an increase of over a 
million on the corresponding period of last year. 
The Chancellor of the Exchequer has been parti- 
cularly fortunate in his windfalls of late, the 
mortality amongst millionaires having been high ; 
no less than twelve have died since January 1, and 
eight within the present financial year. Legatees 
are but a loosely-knit body, and it is possible they 
may again fall a prey to a hardly-pressed Chancellor 
of the Exchequer. 

In regard to other sources of revenue there has 
been during the period treated upon in the Trea- 
sury return, as compared with the corresponding 
six months of last year, a decrease of 114,000/. in 
the income from stamps, a decrease of 50,000/. in 
house duty, an increase of 197,0001. in property 
and income tax, an increase of 350,000/. in post 
and telegraph service, and of something over 
13,0001. from other sources; the net increase for 
the six months being nearly 14 millions (1,462,4761.) 
for the revenue paid into the Exchequer, or 
1,650,674/. for the total revenue, including amounts 
paid to the local taxation accounts. 








INTERNATIONAL SPARK 
TELEGRAPHY. 

Tae International Conference for <p Tele- 
graphy, which assembled last Wednesday in the 
Imperial Diet Building at Berlin, by invitation of 
the German Government, is the outcome of a pre- 
liminary conference which met in Berlin in 1903. 
The preliminary conference was attended by the 
delegates of eight States, comprising the chief 
European Powers and the United States. Invita- 
tions for the plenary conference now sitting were 
issued to all the Governments which control sea- 
shores, but not to inland States, because the inter- 
national agreement aimed at is to concern only 
maritime stations. It is not intended at present to 
regulate the wireless telegraph service over land. 

About a hundred delegates were expected, China 
and Peru being the only countries which did not 
accept the invitation. The representatives of 
the United Kingdom are:—Mr. H. Babington 
Smith, C.B., the Secretary, and Mr. J. Gavey, 
the Engineer-in-Chief, of the Post Office ; Mr. R. J. 
Mackay; the Assistant Directors of Naval Ord- 
nance, Naval Intelligence, and Naval Operations : 
Captain R. E. Bethell, Colonel J. F. Daniell, 
and Colonel F. J. Davies; also Lieutenant F. G. 
Goring, R.N., and Colonel R. L. Hippisley, R.E. 
The interests of the Colonies will be watched by the 
Imperial Government. The United States are 
represented by their Ambassador in Berlin, Mr. 
Charlemagne Tower, and four delegates. Mr. 
Marconi attends on behalf of the Principality of 
Montenegro. The chairman is'Herr Sydow, Under- 
Secretary of the German Post Office, and the fol- 
lowing delegates have been appointed Vice-Presi- 
dents : Mr. Suites Smith ; Vice-Admiral H. V. 
Manney, United States ; and Mr. de Szalay, Secre- 
tary of State, Hungary. The official language is 
French, and the sittings are private, but summaries 
of the proceedings are to be published every evening. 

A certain agreement was attained at the pre- 
liminary conference, and was signed by six of 


sign 
the eight Powers; Great Britain and Italy had 
also conditionally agreed, under certain reserva- 


planned from the outset, and the meeting of this 
conference would have taken place earlier if the 
war between Japan and Russia, the Morocco Con- 
ference, and the deliberations of the Universal 
Postal Union had not caused some delay. Mean- 
while the necessity for an agreement has become 
more generally recognised, as the Marconi Com- 

ny has been charged by the daily Press with 
ne te refused to accept messages transmitted at 
sea by apparatus not of their own system. For 
the public this is the chief point to be settled. 

e proposals submitted by the German tele- 
graph department aim, however, at a general 
coleutatliog + and considering the number of 
stations in existence—69, it is said, of the Marconi 
system, 107 of the Slaby-Arco-Braun system, and 
41 of the De Forest system—an international 
understanding is highly to be desired. According 
to these proposals, two types of stations are distin- 
guished : coastal stations fitted up for the purpose 
of maintaining communication across the sea, and 
ship stations—any ship fitted with spark-tele- 
graphy apparatus. Any such station is to be 
obliged to accept and to transmit any message 
received, no matter by what system the signals be 
produced. The contracting Governments will keep 
the coastal stations in efficient connection with the 
inland telegraph lines, and publish the names of the 
stations and give all the information which will 
facilitate an exchange of messages. The stations 
may, however, in addition to the apparatus for the 
general traffic, be equipped with special apparatus 
for private service, about which information cannot 
be demanded. The service is, so far as possible, to 
be worked without interference with neighbouring 
stations. Distress calls from ships at sea are to 
take precedence over all other matters, and distress 
calls are to be responded to also by special Govern- 
ment stations which do not serve the public. 
The charges for inland transmission will be addi- 
tional to the station charges, and these latter will 
consist of a coastal charge, fixed by the Govern- 
ment of the country, and a board charge, to be 
fixed by the Government under whose flag the 
ship is sailing. All these charges are to be estab- 
lished on the word tariff basis, the maxima being 
subject to international regulation. As these 
negotiations may be prolonged, an international 
bureau is proposed, aah administrative conferences 
will be required from time to time. For other 
governments that may wish to join the agreement 
at a later period, the rules of the St. Peterburg 
Telegraph Treaty are to be followed, und future 
differences as to the interpretation of the rules now 
under discussion are to be decided by an arbitra- 
tion court. It is evident that these proposals are 
of vast public importance, and the results of the 
Conference will be watched with great interest. 





H.M.S. “ DREADNOUGHT.” 

Tue new battleship Dreadnought, which has 
awakened world-wide interest, is now running her 
official steam trials in the English Channel. On 
Monday and Tuesday of this week short preliminary 
runs were made, and, these being quite satisfactory, 
the vessel proceeded on Wednesday on her first 
30-hours’ trial at one-fifth power. This will be 
followed to-day (Friday) by a test of the small 
turbines fitted for cruising at low power. The 
second 30-hours’ trial at 16,350 indicated horse- 
power will be entered upon to-morrow (Saturday), 
and the final 8-hours’ run at full power will take 
place on Tuesday next. The fact that this pro- 
gramme of official trials was begun two days after 
the vessel left dock for the first time, and that the 
intervals between the successive tests are so brief, 
indicates the high standard attained in British naval 
engineering practice, and also the confidence of the 
Admiralty and of the contractors for the machinery 
in the realisation of the anticipated efficiency. With 
the results of the trials we hope to deal next week, 
and will confine ourselves for the present to a 
review of some features of the ship as a fighting 
unit of the Fleet. 

We are freer to deal with these elements than 
was the case when we first described the vessel in 
February last,* because she has now passed from 
the closely-guarded secrecy of the dockyard to the 
open sea, where she meets the attack of the photo- 
graphic camera—as fatal to official secrecy almost 
as the guns of the Dreadnought will be to foreign 
naval aggressors. We are enabled to reproduce 





several photographs of the ship on Plates XIX. to 
XXII., which afford a clear idea of her appearance 
and fighting power. It will be noted that our 
ae ro of February of the number and disy):\sj- 
tion of the primary armament was correct. There 
are ten 12-in. guns—the most formidable armanicnt 
yet fitted to any ship. Each of the guns is of 
45 calibres in length, firing an 850-lb. shot, with a 
velocity to give a muzzle energy of something like 
48,000 foot-tons. We have time and again referred 
to the courage displayed by Sir John Fisher in 
thus entirely eliminating the intermediate sized 
gun, and confining the primary armament to 
weapons effective at long range. This has increased 
the size and cost of the battleship, but the gain in 
fighting efficiency more than compensates for the 
higher cost, especially as experience at the Battle 
of the Sea of Japan demonstrated that future actions 
were certain to be fought at long range, and that 
the smashing effect of the projectile must be con- 
sidered as well as its power of penetration. Many 
writers have, however, raised doubts as to the pro- 
priety of dispensing with the quick-firing interme- 
diate-calibre gun, and Captain Mahan has recently 
returned to the attack.* He lays stress upon 
the disadvantage resulting from damage to the 
upper works, and especially the funnels, where- 
by the steaming power of any ship may be mate- 
rially reduced, influencing, as a consequence, the 
speed of the whole fleet. He seems, however, to 
have forgotten that, where artificial draught is 
fitted for the steam boilers, the whole of the funnel 
might be shot away without thé steaming capa- 
bility of the boilers being materially affected, and 
this point has been duly considered in the Dread- 
nought and the later ships for the British Fleet. 
The aim in the placement of the guns on the 
Dreadnought was to utilise the greatest possible pro- 
portion of gun-power for broadside and end-cn fire, 
while ensuring that the blast from one gun would 
not affect the gun-crew in any adjacent gun-house. 
These desiderata, which have not always been 
realised in foreign ships, have too often been 
omitted in paper comparisons of gun-power. It 
is idle to multiply guns if their arc of training 
is deficient, or if the fire of any one gun may at 
any time mask that of another, or if the blast 
renders dangerous the occupancy of any ad- 
jacent turret. Another difficulty is the arrange- 
ment of magazines to suit an ideal disposition of 
guns, especially in a modern ship where high speed 
involves the use of an extensive area for machi- 
nery. In the arrangement of magazines in the 
Dreadnought, Sir Philip Watts has shown great 
ingenuity and experience ; but on this we are not 
free to give details. 
The forward pair of 12-in. guns is on a high 
forecastle, the weapons being about 35 ft. above 
the load-water line. What may be termed the 
wing bow-chasing guns—two 12-in. guns in a bar- 
bette on each side—are on the upper-deck level, 
nearly 100 ft. abaft the bow guns, and in order 
that these may fire in line with the keel the fore- 
castle is cut away, forming an embrasure. This 
is well shown in the engravings of the ship steam- 
ing down Portsmouth Harbour on Plates XIX. 
and XXII., and is still more effectively illustrated 
in Fig. 3 on Plate XXI. This latter engraving, how- 
ever, shows an unavoidably foreshortened view; the 
embrasure begins a considerable distance further 
abaft the bow than is suggested by Fig. 3. This 
will be best seen from Figs. 1 and 5. This arrange- 
ment of bow guns corresponds to that adopted 
iv all of the recent British cruisers, but is here 
adopted for the first time in battleships. The fore- 
castle guns have an angle of fire of about 270 deg., 
while the two wing guns have an angle of quite 
185 deg. Their location so far aft, and the fact 
that the sides of the upper deck have been kept 
clear of all obstructions on each side aft from these 
gun-houses, have justified this wide arc, and will 
enable the guns to be used, if found desirable, as 
additional stern-chasing weapons. This, however, 
will be an exceptional condition. 
Between the aft funnel and the main-mast, as 
shown in Fig. 6, Plate XXII., there isa pair of 
12-in. guns in. barbette mountings on the upper- 
deck level. These guns have an are of training 
quite 90 deg. on either broadside. We have hea” 
the contention made that the firing of these gu: 
45 deg. forward of the beam might result in their fi 
being masked by the wing guns; but it may safe’; 
be assumed that the two guns in the centre line 
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* See ENGINEERING, vol. Ixxxi., page 187. 
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between the funnel and the main-mast will only be 
trained and fired on the same bearing as the for- 
ward broadside guns, so that the objection raised is 
negligible. Abaft the main-mast there will be seen 
in Fig. 5 the usual stern barbette guns on the 
upper-deck level ; only the hood of this pair of 
ovns is shown in Fig. 6, which otherwise clearly 
illustrates the disposition of all the main guns. 

There are thus three pairs of guns in the centre 
line of the ship, with two pairs of wing guns placed 
rather forward of amidships, and eight of the ten 
guns can be utilised for broadside fire. This latter 
is the important measure of the gun-power of the 
Dreadnought, because broadside fire is the domi- 
nant factor in fighting efficiency. It is possible to 
conceive of a vessel having twelve or sixteen guns 
so placed that her gun-power would not be as 
effective as the weapons in the Dreadnought. 

The disposition and are of training of the various 
guns has suggested a new arrangement of carrying 
the boats. These, it will be seen from Figs. 1, 2, 
5, and 6, are compactly grouped around the 
funnels, a condition which is quite satisfactory for 
peace times. In war the boats will be cast over- 
board, so that they may not involve fire dangers. 
The masts have been built as 5 an arrange- 
ment first introduced in the Lord Nelson and 
Agamemnon. This entirely dispenses with the 
shrouds, which would have obstructed the training 
of some of the guns. Moreover, the tripod form 
reduces the possibility of complete destruction of 
the mast by quick-firing guns ; it reduces the target, 
and even were one leg to go, the others would stand 
with guyes suitably placed. This is important, 
because the masts carry the gun-sighting stations 
and the receiving wires in connection with the 
etheric telegraphic system. These are now very 
important items in a fighting ship, and make masts 
indispensable. The views on Plates XIX., XXL, 
and XXII. show the water-measuring tanks built 
on each side of the main-mast. These, it should be 
clearly understood, are only temporary fittings. 
There are two tanks on each side, which are alter- 
nately filled and emptied each hour, one pair being 
for each boiler-room ; the water which passes from 
the tank into the feed-well is measured each hour, 
the condenser water meanwhile passing into the 
other tank of the pair. By this means the water 
consumption is correctly determined each hour. 
When these temporary fittings are removed, the 
only obstruction on the deck in the after part of 
the ship will be the base of the tripod of the main- 
mast, with the bridge surrounding it ; the capstans, 
&c., are all removed when the vessel is cleared for 
action. 

The Dreadnought is well equipped with machine- 
guns for repelling torpedo and submarine-boat 
attack ; there are twenty-seven small quick- 
firing guns, most of them 12-pounder weapons of 
new design and greater power than those of this 
type hitherto carried on battleships. These are 
mounted on the upper platforms located between 
the two funnels, as shown in the engravings on 
Plate XXII., and still more effectively on the illus- 
tration on Plate XX. This latter gives a clear 
illustration of the navigating and fighting stations 
on the ship. It shows the starboard pair of 12-in. 
guns, with the deep embrasure made in the fore- 
castle. The rear of the hood over the 12-in. fore- 
castle guns is also shown, while the bridges, with 
their numerous 12-pounder weapons, increase the 
interest of the picture. The navigating bridge, it 
will be seen, has four platforms above the upper 
deck, the two uppermost levels being carried, as in 
all the later ships, on forged steel columns. The 
top bridge over the chart-house is about 60 ft. 
above the water-line. Under it is the main bridge, 
and below it is located the forward conning-tower, 
built of 11-in. armour. This is reached through 
a trap-door from above, so that there is no opening 
through which splinters of shells may find their way 
into the tower. Owing to the location of the wing 
12-in. guns, this bridge does not extend the full 
width of the ship, and the position from which the 
“lead” is cast is on the upper deck, as shown in 
Figs. 2 and 3. 

‘The officers’ quarters are arranged on the main 
deck in the vicinity of the bridge (Fig. 2), anda 
convenient promenade may be a's for the 
admiral on the one side, and the officers on the 
othr, on the ledge on the main-deck level formed 
y the embrasure, in addition to the forecastle, 
which here takes the place of the quarter-deck. 
The large door seen in the illustration is an exit 
from the cabins, &c., to this promenade, which 








may take the place of the usual ‘‘stern walk.” 
Notice should also be taken of the form of the 
stokehold ventilator located immediately forward 
of the after funnel, to the left of the engraving. 
Abaft there is a small bridge, close to the main- 
mast for carrying a searchlight, &c. Here there is 
also a conning-tower formed of 8-in. armour, but 
ordinarily the ship will be navigated and fought 
from the forward bridge. 

As to the armour, it is 11 in. in thickness in the 
central part of the ship from considerably below 
the water-line to the upper deck. The thickness, 
however, is reduced at the ends to 6 in. at the bow 
and 4 in. at the stern, The redoubt armour varies 
in thickness from 11 in. to 8in., the guns being 
protected by 1l-in. armour. The thickness of the 
protective deck varies from 1} in. to 2? in. There 
are many novel features in the design of the ship, 
associated with the arrangement of magazines, the 
supply of ammunition, and the training machinery 
for the guns, the work for which was carried out by 
Messrs. Vickers Sons and Maxim, Limited, and 
Sir W. G. Armstrong, Whitworth, and Co., Limited. 
There are obvious reasons, however, why we should 
not disclose any details regarding these. 

The contract for the machinery of the Dread- 
nought was placed with Messrs. Vickers Sons and 
Maxim, and on their behalf a considerable part of 
the work has been done by the Parsons Com- 

ny. The propelling engines are steam-tur- 

ines driving four shafts, their collective horse- 
power being estimated at 25,000 indicated horse- 
power, with the turbines making 320 revolutions 
per minute, with steam at an initial pressure of 
185 lb. The fitting of four shafts enabled the 
power to be divided into two separate units. In 
each engine-room there is one high-pressure and 
one low-pressure main ahead turbine, a cruising 
turbine, and one high-pressure and one low- 
pressure astern turbine —five in all. The high- 
pressure main and the high-pressure astern turbines 
drive the wing shafts, while the cruising and the 
low-pressure ahead and astern turbines are on the 
inner shaft in each engine-room. The low-pressure 
ahead and low pressure astern turbines are within 
the same casing. All the shafts and propellers turn 
outwards when going ahead. There are cighteen 
boilers of the Babcock and Wilcox type, designed 
to work at a pressure of 250 lb. to the square inch. 

It may be interesting, in concluding this article, 
to refer briefly to the vessels which have borne the 
name of Dreadnought in past naval epochs, and a 
review of the work of these ships suggests that 
the Admiralty have very pests named this new 
and highest conception of destructive science the 
Dreadnought. e give a list of the nine suc- 


Successive ‘‘ Dreadnoughts.” 
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cessive ships of the name, showing the gradual 
increase in the length and tonnage, as well as in 
the number of officers required to man the vessels 
in warfare. Eight of these ships have seen active 
service. The first took part in the destruction of 
the Spanish Armada; the second gained renown 
in the Duke of York’s victory over. the Dutch 
fleet off Lowestoft ; the third was present at the 
victory off Cape La Hogue ; the fourth was among 
the fleet which gained the day off Cape Passaro in 
1718 ; the fifth was engaged in the French wars of 
1744, and had some prizes to her credit ; the sixth 
was present at the Battle of Trafalgar, and captured 
a Spanish 74-gunner. The others, of later date, 
have experienced more peaceful times. The guns 
carried in each ship suggest the enormous advance 
made with ordnance, and this is more striking] 

evidenced by the fact that although the Dread. 


pg of thirty years had four guns firing an 
809-lb. 4 ile, these only a muzzle en 
of 13, oot-tons—little more than a fourth of 


the striking power of the 56-ton gun of to-day, 





firing an 850-lb. projectile. On the other side of 
the ledger we have, unfortunately, an enormous 
increase in the cost of shi The Dreadnought 
of 1742 was built for 21,3501., the 1875 ship cost 
620,0001., whereas the battleship of to-day is costing 
1,797,4971., according to the latest officiat estimate. 





OIL-ENGINES FOR MARINE 
PURPOSES. 

In view of what is being done in connection with 
the propulsion of vessels by producer gas and petrol- 
engines, it may be of some interest to note generally 
the uses to which the Diesel oil-engine has been 
put, in this field. The producer-gas engine con- 
sumes about a pound of anthracite or coke for 
each effective horse-power, while the Diesel engine 
needs only 6.3 oz. of oil per effective horse-power. 
With regard to cost of fuel, therefore, the use of 
oil is cheaper unless the price reaches something 
like two-and-a-half times that of anthracite or 
coke. It is claimed, moreover, that in addition 
to being able to do without cumbersome boilers or 
even gas-producers, the use of oil-engines, owing 
to their smaller consumption of oil, allows of a 
greatly increased range of action over either gas or 
steam-driven vessels for the same weight of fuel. 
This is estimated at 24 times the distance run by 
a vessel fitted with producer-gas engines, and from 
four to five times the range of a steamship. The 
main trouble in the application of oil-engines to 
moderate sized vessels arises from the fact that the 
engines are non-reversible, and this being so, any 
arrangements devised to overcome this disadvantage 
are worthy of special attention at the present time. 

One of the most interesting features of the 
Marine Section at the Milan Exhibition is the 
four-cylinder, two-cycle, 100 brake-horse- power 
reversible Sulzer-Diesel marine engine, built by 
Messrs. Sulzer Brothers, of Winterthur. The 
engine weiyhis 5 tons, and its outside dimensions 
are :—Length, 7 ft. 6 in. ; width, 3 ft. 6in.; and 
height, 5 ft. The inlet is governed by valves, 
and the exhaust is through ports cut in the 
cylinders. The explosive mixture supply is governed 
by a piston pump, which is worked direct by the 
distribution shaft ; the stroke can be regulated at 
will, or reduced to 0, while the engine is running. 
The pistons are plunger pistons, similar to those of 
ordinary explosion motors. The working is similar 
to that of the usual Diesel engine type, with the 
exception that an explosion takes place at every 
two strokes instead of at every four. After 
ignition and the corresponding explosion, the waste 
’ are scavenged through the exhaust ports. 

n the upward stroke of the piston, the contents of 
the cylinder are compressed to so high a degree 
that the explosive mixture, introduced almost at the 
instant when the piston reaches the upper dead- 
point, ignites immediately on its entrance into the 
cylinder. This occurs at each revolution. For 
reversing the engine, the explosive mixture suppl 
is stopped, the engine is brought to a standstill, 
and is started in the opposite direction with the aid 
of a special re-starting device. At Milan this takes 
three to: four seconds. The distribution shaft is 
driven by worm-wheel gearing from the crank- 
shaft, and works the valves by cams, Of the two 


886 | pumps connected with the engine, one supplies the 


scavenging air, and the other that for the mixture. 
One is driven by a rocking-shaft, and the other 
direct from the crank-shaft. 

Another method of overcoming the difficulty of 
reversing is that of designing the propelling machi- 
nery as a combination oil-electric set. The Société 
Nobel Fréres, of St. Petersburg, put in service, in 
1903, the vessel Vandale, in which this form of pro- 
pulsion is employed. This vessel is an oil-tank ship 
of 1100 tons displacement, and is used in the oil trade 
on the Volga and the Caspian Sea. The machinery 
consists of three sets of three-cylinder Diesel en- 
gines of 120 effective horse-power each, working 
at 240 revolutions per minute. Each engine drives 
a direct-coupled 87-kilowatt dynamo working at 
500 volts. is part of the plant is placed amid- 
ships, and the current is led by cables to three 
75-kilowatt motors situated further aft, each motor 
driving a propeller-shaft. The regulation of speed 
is aivenad for each group by working off the 
exciter current, furnished by a small exciting 
dynamo driven by the main dynamo-shaft. By this 
means rheostats are rendered unn . 

Thie system was found to be easy of control, and 
the vessel manceuvred satisfactorily ;. but in view of 
the losses by an arrangement of this kind, which 
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losses may amount to as much as 15 or 20 per cent., 
an improved system was designed by Mr. C. Del 
Proporto, and has been installed in a boat working 
on the Lake of Geneva, and also by Messrs, Nobe 
Brothers, of St. Petersburg, on the Sarmat, an 
oil-tank ship similar to the Vandale. In this 
system the oil-engine is placed further aft, and 
direct-coupled to a dynamo of about half the 
rated power of the oil- engine. A motor, of 
power equivalent to that of the dynamo, is placed 
at the end of the propeller-shaft. Between the 
dynamo and the motor is an electro-magnetic clutch, 
the oil-engine and dynamo-shaft being in alignment 
with the propeller-shaft. The dynamo and motor 
are also coupled up for electric working. The action 
is as follows :—In starting or in manceuvring the 
clutch is cut out. Under these circumstances the 
oil-engine drives the dynamo which generates 
power for the driving of the motor on the propeller- 
shaft. In continuous running the motor and pro- 
pellers are allowed to attain approximately the 
same speed as that of the oil-engine and dynamo, 
and as soon as this point is reached the two 
machines are coupled together by means of the 
electro-magnetic clutch, and the electric trans- 
mission is cut out. By this means the losses 
due to the electric machines are done away with 
and the armatures practically become fly-wheels. 
A small exciting dynamo is driven by the 
main engine shaft. In the Sarmat two propellers 
are provided, each worked by a set of four- 
cylindered 180 effective horse-power oil-engines. 
The direct-coupled dynamos are of 125 kilowatts 
capacity, working at 220 volts. The speed is 
7.4 knots in the case of the Vandale, while the 
Sarmat attained a speed of 8.1 knots. 

This second system certainly appears to have 
many advantages over the first, even apart from 
the reduction of weight and less liability to break- 
down. Since the electric portion of the plant is 
only used for short intervals, it is possible to over- 
load the dynamo for this space of time without 
much harm. The machines can therefore be much 
reduced in size as compared with those of the 
system used in the Vandale. The losses are much 
less in the second system, while if the electric part 
of the installation gets out of order, it is only neces- 
sary to couple the clutch by some mechanical means, 
and drive the screw direct. The power obtainable 
can be increased by arranging sets in tandem, 
when, if one breaks down, the screw can still be 
driven by the electric motor deriving power from 
either generator set. It is anticipated that little 
trouble will be found in the installation of some 
large powered sets, at least up to 7000 effective 
horse-power, while the system can be used for any 
sets developing over 30 or 40 effective horse-power 
—the limit for reversible mes or gears. Three 
Diesel motors of 300 effective horse-power have 
been built for submarines in the French navy ; and 
even with engines of this size, by means of suitable 
grouping, combined plants of considerable power 
may be obtained. The sto: of oil on board ships 
is much easier, of course, than that of coal, and 
while coal must be handled, oil can be pumped 
from tanks placed anywhere in the vessel. Such 
advantages as these, together with the increase in 
the useful range for the same weight of fuel, are 
strong recommendations. 








FAILURE OF A FERRO-CONCRETE 
BUILDING AT BERNE. 

Tue development of the iron girder or truss 
bridge was not effected without the accompaniment 
of many disastrous failures, which, however, had 
little influence in checking the confidence of pro- 
gressive engineers in the value of the new type of 
structure when properly designed. Although an 
intelligent appreciation, of the nature of the internal 
forces on a structure subject to bending, is much 
more common now than it wis at the birth of the 
metallic bridge, the growth to adolescence of the 
ferro-concrete system of construction which we 
are now witnessing has been marked also by 
similar infantile disorders, and obviously there is 
still much to be discovered as to what constitutes 
proper practice in the use of this material. One 
of the most disquieting of the several serious 
accidents which have occurred with ferro-concrete 
was the collapse at Berne, Switzerland, in 1905, 
of the ferro-concrete roof of a building whilst in 
course of construction, with fatal results to a 
number of the workmen employed. An official re- 
port on the catastrophe was prepared by Herr E. 








Elskes, of the engineering staff of the Federal Rail- 
ways, in conjunction with Professor F’. Schiile, of the 
Zurich Polytechnic. A lengthy abstract from this 
report appears in recent issues of the Schweizerische 
Bauzeitung, to which we are indebted for the data 
given below. The general conclusion of the official 
reporters is that the failure resulted from bad de- 
sign. As the architect to the building called in the 
aid of an engineering expert to report on the stability 
of the different schemes submitted, the conclusion 
that the failure originated as stated would in itself 
be sufficiently serious, but matters are made still 
more so by the fact that the designer, dissatisfied 
with the conclusions of his critics, had made for 
him a half-scale model of one of the beams that 
failed, and this model on test gave most satisfactory 
results, so that the origin of the disaster seems yet 
to seek; and it is to be hoped that the Swiss 
authorities will pursue the investigation further, 
as it is of extreme importance that the true cause 
of the catastrophe should be discovered. 

The building which failed was the central portion 
of a block some 160 ft. long, and was itself a room 
measuring 12.40 metres (40.66 ft.) wide by 21.90 
metres (71.82 ft.) long, and about 27 ft. high. It was 
constructed for the purpose of storing scenery for 
the local theatre, ot the plans were prepared by an 
architect of the same town, in conformity with the 
municipal building regulations. Since it was decided 
to construct the roof of ferro-concrete, the architect 
requested that he should have skilled assistance in 
deciding on the merits of the different schemes sub- 
mitted, and accordingly obtained the help of an 
engineer attached to the bridge department of 
the Federal Railways. On his recommendation 
the plans entered by Messrs. Anselmier and Co., 
Lauzanne, were accepted, though they were not the 
cheapest submitted. The contract being awarded 
in accordance with this recommendation, final 
plans were prepared which contained some de- 
partures from those originally submitted, and these 
variations are said by the official reporters to 
have seriously weakened the structure. The 
work of constructing the roof in accordance with 
these plans was commenced by Messrs. Anselmier 
and Ov. in the month of July, and the ironwork, 
with the scaffolding and shuttering, being in place, 
the laying of the concrete was carried on between 
the dates of July 25 and 29. The shuttering of the 
ferro-concrete beams was removed some 25 to 28 
days later. A considerable quantity of material 
was piled on top of the finished structure, and, as 
stated, the failure took place on August 25, when 
three out of the four ferro-concrete principals 
collapsed into the room below. 

There being dormer windows in the roof, these 
principals were arranged as indicated in the sketch, 
and this arrangement is somewhat severely criticised 

















by Messrs. Elskes and Schiile in their report. The 
bars at the bend are, of course, curved, and on 
general — it would certainly seem advis- 
able to avoid the use of curved tension members in 
a ferro-concrete beam subjected to non-uniformly 
distributed loads. Indeed, even where a beam has 
a continuous web it is well known by experience 
that stresses arise at the bend which are not always 
sufficiently provided for by designing the structure 
on the lines of a straight beam. Thus the jaws of 
an hydraulic-riveter, which are often of girder sec 
tion, require to be very strongly ribbed at the 
bends, or the web there is liable to fail, though the 
same web in a straight beam, subject to the same 
loading, would resist ectly well. 

The reporters conclude that a number of causes 
contributed to the failure. Thus they assert that 
the material was overstrained near the centre of 
the beams, and that the corner shown at D, where, 
as stated, the tension-bars were curved, was far 
from sufficiently stiffened. The bad condition of 
affairs, they continue, was vated by joining i 4 
the roof concrete solid with the supporting wall, 
thus shifting the virtual point of application of the 
upward thrust and endangering the stability of the 
wall, Moreover, the concrete, already insufficiently 








strong, was weakened by letting in wooden slats 
for nailing purposes. They further hold that the 
shuttering was removed too soon, and the full load 
brought upon the roof whilst it was still in- 
sufficiently hardened. To these contentions the 
designer of the roof has replied, as stated above, 
by submitting to test a half-scale model of one of 
the roof beams, which resisted perfectly, and he 
claims accordingly that the cause of the failure must 
be found in faults of execution rather than of 
design, whilst he criticises severely the assumptions 
made by the official experts as the basis of their 
estimates of the stresses developed. They assumed 
in estimating the bending strength cf a ferro- 
concrete floor consisting of a slab of concrete 
stiffened by ferro-concrete girders below, but mono- 
lithic with it, that the compressive stresses de- 
veloped in the slab will at any cross-section be 
represented by the ordinates of a parabola, the 
stress diminishing as the distance from the stiffen- 
ing rib increases. Hence they contend that only 
two-thirds of the total width of the slab should be 
counted on in estimating, by means of the ordinary 
theory of bending, the stresses developed. This 
hypothesis is strongly animadverted on by Mr. 
Lossier, who designed the roof for the contractors, 
but undoubtedly his strongest argument is the 
successful test of his half-scale model. If this be 
really an accurate reproduction to scale of that 
which collapsed, the reason for the failure must be 
sought in other reasons than faults of design. 

As matters stand the failure is calculated to shake 
the confidence of engineers in the merits of the 
new material. A failure which can be satisfactorily 
accounted for does little to diminish confidence, 
but a ‘‘mysterious” one, such as those which 
startled steel-boiler-makers twenty years ago, is a 
much more serious matter. 








THE SALISBURY RAILWAY 
ACCIDENT. 

THERE was issued during the last week the official 
report of the Board of Trade inquiry into the acci- 
dent on the London and South-Western Railway 
at Salisbury, on July 1. It will, of course, be 
remembered that this accident was considered at 
the time to be due to excess in speed on a portion 
of the line never intended for fast travelling. The 
Board of Trade inquiry has done little more than 
to confirm this opinion ; but, at the same time, the 
evidence forthcoming will serve to prove what we 
suggested at the time—namely, that the company 
had done all that was reasonably necessary to 
ensure safety at this place. A consideration of the 
time tables, reprinted on pages 19 and 20 of the 
report, and at the notices issued to the sheds, and 
at rules No. 136 and 148 (a), will tend to relieve the 
company of any blame of carelessness in this respect. 
As we mentioned in our issue of July 20, the 
driver must have been familiar with these notices, 
or else was manifestly at fault in signing notices 
with the import of which he was unfamiliar. The 
company is in the end helpless if all the precau- 
tions they make towards safety be disregarded ; and 
no notice or rule can provide ar absolute control 
overaman. A regulation to minimise the speed 
of trains at any point to 30 miles an hour is use- 
less if, in spite of it, a driver takes his train over 
that place at 70 miles an hour. 

Some stress is laid on the fact that the driver of 
this American boat special had never before run 
this train, and that probably he had never before 
run through Salisbury Station without stopping. 
To direct any special attention to such a point as 
this shows a considerable lack of appreciation of 
the problems confronting traffic and locomotive 
officials. The men must make a start some time 
on fresh train services, as it is absolutely impossible 
to keep them regularly to certain trains on account 
of the variable conditions constantly being en- 
countered in traffic working. A man signs off and 
goes home, thinking that he will have to return 
to work at a certain hour, but owing to the forced 
running of a few specials he may have to come on 
for an earlier turn. In this special case the un- 
certainty of the arrival of the boat would certainly 
not facilitate matters. For these reasons, it 1S 
necessary for the men to be fitted for as great * 
range of work as possible. To take but one in- 
stance, it may be considered certain that all the 
better men who are familiar with local or stopping 
ase and or mixed traffic work would be well 

tted for express work, should occasion demand their 
employment on trains of this nature. Were men 
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never to be transferred there would never be ad- 
vancement, either from the men’s point of view 
or from any other. 

Only two other matters in this report call for 
comment. The first is the evidence of the guard, 
and the second the question as to the fixing of 
speed regulations. With regard to the first, it 
seems evident that the guard might have done 
more in the time at his disposal, when he became 
satisfied that the train was travelling at too high a 
speed. Had he not thought it advisable to abso- 
lutely control the speed of the train, his signal, by 
means of the brake, should at least have been of a 
character which could not have failed to attract 
the attention of the driver. A slight momentary 
check or jerk might well be put down by the driver 
to other causes, if he was looking ahead and his 
eye was nut on the gauge. ith regard to 
the question of fixing of speed limits, it is 
naturally advisable that these should either be 
laid down by the engineering department, or by 
joint consultation between the engineering and 
the locomotive department. The report implies 
that this practice is not customary on the 
London mm South-Western Railway, and that 
the matter is altogether in the hands of the loco- 
motive department. Although the limits in force 
at the time of the accident were allowed by Mr. 
Jacomb Hood to be such as would secure safe 
travelling, the arrangement is not altogether a 
satisfactory one. Naturally, the engineering depart- 
ment is in possession of detailed information 
regarding the road which is not available to the run- 
ning department. Mr. Jacomb Hood states that 
the limit should be much lower at this spot. The 
fact that the 30-mile limit has been in force with- 
out the occurrence of any accident appears to have 
satisfied all concerned, and the matter has appa- 
rently been allowed to rest. Although the limits 
imposed have been satisfactory, the incident seems 
to point toa slight want of co-operation between 
the departments, the lack of which might under 
certain conditions lead to the neglect of desirable 
precautions. But whatever the limit imposed, 
nothing of this nature, as we have already remarked, 
could provide for such a contingency as that which 
was the cause of this particular accident. 





COASTAL DESTROYERS. 

Tue first of the tive new coastal destroyers built 
by Messrs. J. I. Thornycroft and Co., Limited, 
at their works at Chiswick, has recently been 
tried. This vessel—H.M.S. Gadfly—is small for 
a destroyer, being even less than the Daring, 
although somewhat larger than the last torpedo- 
boats. She is 168 ft. long over all by 17 ft. 6 in. 
beain, and draws, when laden, about 6 ft. 6 in. 
The propelling machinery consists of Parsons steam- 
turbines, steam being generated in Thornycroft 
boilers burning oil fuel. It is evident we have 
here a very interesting vessel, and one whose trials 
should be capable of throwing valuable light on 
the most modern problems of marine propulsion. 
Unfortunately for naval architects and marine en- 
gineers at large, the Admiralty have determined to 
keep the whole design and the performance of this 
class as secret as possible, and the builders being 
bound by a premise of secrecy, we are able to pre- 
sent our readers with no. more than a few outline 
details of the Gadfly and her performance, pending 
the arrival of information from abroad. 

The propelling effort is divided between three 
shafts, half the total power from the engines being 
transmitted through*the centre shaft, and one- 
quarter of the total through each one of the wing 
shafts. There are altogether four separate turbines, 
capable of working, however, in series. The 
machinery is arranged so as to give a good economy 
at cruising speeds, for which the arrangement is as 
follows :—On the forward end of the central shaft 
there is what is known as the cruising turbine, into 
which steam is directly admitted from the boilers. 
From this turbine steam is exhausted into the tur- 
bine on the starboard shaft, which forms the first, 
or high-pressure, turbine, at full speed running, or, 
rather, at s s over about 16 knots. From this 
second turbine in the series for cruising purposes 
the steam is carried right across to the turbine on 
the port shaft, which is the medium, or interme- 
diate, pressure turbine of the higher speed working. 
From the latter turbine steam is carried to the 
low-pressure turbine, which is abaft the first- 
mentioned cruising turbine on the central shaft. 
From the low-pressure turbine the steam passes to 





the ordinary cylindrical condenser on the port side 
of the vessel. It will be seen, therefore, that each 
wing-shaft has its own turbine, and that there are 
ye turbines placed tandemwise on the central 
shaft. : 

For full-speed running the cruising turbine is 
cut-out altogether, and being then connected with 
the condenser, the blades revolve in vacuo, and 
therefore do not waste power to any appreciable ex- 
tent. The port turbine then becomes the first, or 
high-pressure element, the intermediate and low- 
pressure turbines coming into the series as before. 
For going astern there are reversing blades in the 
exhaust casing of the low-pressure turbine. 

The manipulation of the engines is, of course, 
entirely by valves. At full power running the 
steam valves between the engines and boilers are 
open, as well as the valve on the high-pressure 
turbine; but the valves admitting steam to the 
cruising turbine and for reversing pu are 
shut. To reduce speed to below 16 knots the valve 
admitting steam directly from the boilers to the 
high-pressure turbine is closed, two valves ad- 
mitting steam to the cruising turbine are opened, 
whilst a self-closing valve on the high-pressure 
cylinder has to be opened to pass steam from 
the cruising casing to the high-pressure turbine. 
For going astern from full speed ahead it is neces- 
—_ to shut off steam from the high-pressure 
turbine by one valve and to open a valve admitting 
steam from the boilers to the exhaust-casing of the 
low-pressure turbine. There is also an auxiliary 
exhaust-valve to close ; this can be done from the 
platform by means of gearing. For greatest s 
there is a by-pass valve by which steam is admitted 
from the boilers direct to the high-pressure turbine 
some distance down the casing, so that there is 
then a double admission. 

The striking characteristic of the engine-room of 
this vessel is its roominess and comfort. The 
machinery is no lighter probably than that which 
would have been installed if reciprocating engines 
had been used, but the gain in comfort, safety, and 
simplicity is enormous. The engine-room equip- 
ment does not contain other novel features, unless 
it is that wet and dry-air pumps, made by Weir, 
are placed in the after part of the engine-room. 
The engines for the Gadfly were made by Messrs. 
Parsons, at their Wallsend works, but the sets for 
the other four boats are being constructed by 
Messrs. Thornycroft, at their Woolston works. 

The boilers, as stated, are of the Thornycroft 
water-tube type, and are fired by oil fuel. The 
system is that which has been developed by the 
Admiralty, and certainly appears to work with 
great success. As our readers are aware, experi- 
ments have been carried on for a long time past 
by engineers belonging to the Service, and those who 
have been engaged in them are to be congratulated 
at having arrived at what seems to be a fairly per- 
fect reonlt. Weare, for reasons stated, unable to 
describe the process ; but it may be said that the suc- 
cess reached has been due to careful improvement 
in detail rather than to any radical departure from 
precedent. The oil used is a thick treacly substance 
of the appearance of crude Texan oil. It is evi- 
dently thoroughly atomised as the boat runs—at 
any rate after the boilers are once warmed up— 
without smoke or smell, and the chimneys remain 

uite cool, or cool enough to preserve the paint. 
The furnaces of.the boilers are only adapted for oil 
fuel, there being no provision for burning coal. 
Probably oil-burning adds somewhat to the weight 
of the boiler installation, though not much, as a 
certain amount of firebrick must be used, and this 
would outweigh the saving through absence of fire- 
bars 


There is, however, a very important saving in the 
adoption of oil fuel, as with turbine-engines—that is, 
in the personnel. It would, we believe, be quite 
possible, if necessary, to arrange the Gadfly so that 
she might be run single-handed. In place of haying 
to shovel coai on to the furnace, to trim it on tothe 
stokehold floor, and clean fires at intervals, the 
boiler attendant—‘‘ stoker” would be a misnomer 
—has nothing to do but manipulate his feed and 
burner-valves if required. The fire remains constant, 
and consequently the steam pressure varies through 
a very small range ; so long, of course, as the demand 
for power is constant. Much the same kind of 
thing may be said of the turbine-engines. Those 
who can remember the early days of torpedo-boat 
trials, with a crowd of men with oil-feeders, squirts, 
mops, and even half-pint tins bombarding the 
engines with lubricant, can best appreciate the quiet 





orderliness of a turbine-driven boat. It may be 
safely said that had water-tube boilers, oil fuel, 
and turbines preceded coal and _ reciprocating 
engines, the old Admirals of the ‘forties would 
not have raised such a pother about the introduc- 
tion of steam into the Navy. 

The Gadfly made her full-speed official trial on 
September 27, off the mouth of the Thames, the 
vessel being complete, including armament; and 
having on board a weight of 24 tons, representing 
stores, ammunition, &c., besides oil fuel for the 
trial. The contract speed was 26 knots. The mean 
speed reached during the 8 hours’ run was 27.336 
knots, whilst the six runs on the measured mile 
gave 27.505 knots. The mean revolutions were 
1204 per minute, the steam pressure being 215 lb. 
to the square inch. The oil consumed during the 
trial was 22.8 tons. The exact power developed by 
the engines is, of course, unknown, but judging by 
the performance of other vessels of a correspond- 
ing class, the consumption of oil would be about 
14 lb. a indicated horse-power per hour, or pro- 
bably 1 Ib. less than the weight of coal that would 
be required. It is characteristic of turbine engines 
and oil fuel that the speed increased whilst the 
trial progressed, as fires did not get foul, and the 
‘* human factor” did not deteriorate through hard 
work and anxiety. It was considered that the only 
absolute limit to the duration of the trial was the 
amount of fuel carried. This would have given 
about 400 nautical miles at full speed. 

On the following day (the 28th ult.) the man- 
ceuvring trials were gone through successfully. 
Going astern the boat was run for a quarter of an 
hour with the centre propeller revolving at two- 
thirds the revolutions needed for 26 knots, the 
speed, as taken on the mile, being 12 knots. 
Afterwards the vessel was run astern at 699 revo- 
lutions per minute for a quarter of an hour, the 
speed being approximately 13 knots. Of course, 
only the centre propeller was used on both these 
runs, the astern turbine, as stated, being only on 
the centre shaft. Good results were also obtained 
in stopping and starting, these being pronounced 
equal to the performance of ordinary boats of the 


type. 

The official 24 hours’ low-power consumption 
trial, with the cruising turbine in use, was carried 
out in the Thames estuary on Monday and Tuesda 
last, the Ist and 2nd inst. Thes registe 
was 12.037 knots, with a mean of 459.5 revolutions 
per minute. The steam pressure averaged 150 lb., 
and the vacuum 28 in. The oil consumed was 
2130 gallons, or about 8.88 tons. The maximum 
radius of action, with all oil-tanks full, would be 
about 1300 nautical miles. 

It will be seen that with the Gadfly a most 
successful result has been obtained. th the 
Admiralty officials, who have so successfully worked 
out the oil-fuel problem, and Messrs. Thornycroft, 
the contractors, are.to be congratulated on the 
results. The only pity is that oil fuel is not as 
plentiful as coal. © 





NOTES. 
Japanese Wark FINAnce, 

Tue Japanese Government is quickly earning the 
reputation of issuing the most complete reports 
regarding its national affairs, and especially in all 
that relates to statistics and finance. The latest 
of these reports deals with the finance of the 
war between Japan and Russia, and with all 
the arrangéments connected with it. As the 
people of this country are now very largely 
interested in the loans which were issued, no 
doubt they will study with care the elaborate state- 
ment which has now been published. The Minister 
of Finance explains that the main principle in war 
finance is that while the supply of war funds shall 
be so ample as to leave no pecuniary obstacle to 
the attainment of the object for which the war is 
being waged, the financial basis shall, at the same 
time, be strengthened, the financial credit main- 
tained, and the harmony of the general economic 
world preserved. The Imperial Government, there- 
fore, in making its programme of war finance, never 
lost sight of this principle, and took care that it 
should not be violated in any of its measures from 
the increase of taxes and the raising of loans for the 
defrayment of war expenses. e total of the 
extraordinary expenses connected with the war 
was 1,982,200,000 yen (203,094, 262/.). The sources 
of revenue for meeting these enormous expenses 
were public loans, exchequer bonds, and tem- 
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rary loans, amounting to 1,555,870,000 yen 
(159,412,909/.), surpluses from the general annua 
accounts and proceeds of sales of articles no longer 
of use in the army and navy, and receipts from 
posts and telegraphs in Manchuria and Korea, 
144,450,000 yen (14,800,404/.); receipts from in- 
creased taxation, 212,870,000 yen (21,810,4511.) ; 
transfers from the special accounts funds, 67,000, 
yen (6,864,754l.) ; voluntary contributions to the 
war fund, 1,500,000 yen (155,6881.) ; miscellaneous 
receipts, 500,000 yen (51,229/.), making in all, 
1,982,200,000 yen, or 203,094,262). Details are 
given of each of these items with great exactitude. 
Foreign readers will peruse with interest the 
account given of the sterling loans and of the 
fluctuations in prices in the London market, which 
are clearly shown by carefully-prepared diagrams. 
An interesting sketch is given of some important 
items of general economy, especially foreign trade, 
the money market, bank deposits and postal sav- 
ings bank loans, rate of interest, prices and wages, 
so that the report not only contains useful infor- 
mation regarding the war finance, but also shows 
the relations of that to many subjects connected 
with national economy. It is, therefore, sure to 
be studied not only by financiers, but also by those 
who are interested in general social problems, which 
depend so much on financial conditions. 


LarGE SreaMeR Company Expansions. 


Several of the large Continental steamer com- 
panies have just increased, or are about to increase, 
their capital very materially. Heading the list 
stands the Hamburg-America line, with an increase 
of 20,000,000 marks, which will make the total 
share capital 120,000,000 marks, in addition to 
which it ~ a debenture capital of about 50,000,000 
marks, while its reserve funds amount in the aggre- 
gate to some 27,000,000 marks. The present year 
is the sixtieth of the company’s existence, and at the 
end of last year its fleet had an aggregate tonnage 
of 811,943 registered tons gross. The last two 
years have been exceptionally lucrative, and the 
revenue for 1905 amounted to about 38,000,000 
marks, of which 24,000,000 marks were applied 
to various writings-off. The directors point out 
that the company in almost all directions is in 
need of new tonnage, and that the building of 
new steamers has become a necessity. In the 
North Atlantic trade it is proposed to employ new 
steamers of the Amerika and the Kaiserin Augusta 
Victoria type, so that on this route there will 
be a weekly service of these splendid boats. One 
of these new ships will be built by Messrs. Har- 
land Wolff, Belfast, and the other by the Vulcan 
Company, of Stettin. The Hamburg - South 
America, the Hamburg - West Indies, and the 
New York-West Indies services, however, also 
require new steamers. In addition to these re- 
quirements, the company is about to start a 
new fast service between Genoa and La Plata 
and Brazil, for which line two boats are being 
built. The fleet in the Chinese waters will also be 
increased, and the same applies to the new route 
to ports in the Sudan and the Persian Gulf. The 
Norddeutscher Lloyd is understood to be about to 
extend its capital to 125,000,000 marks. This 
company’s last increase of capital took place in 
1902 (with 20,000,000 marks); it has a reserve 
fund of 26,880,000 marks. The company’s fleet 
comprises 184 steamers—viz., 86 ocean steamers, 
of an aggregate tonnage of 577,912 registered tons ; 
48 coasting steamers, of an aggregate tonnage of 
68,853 tons ; and 50 river steamers, of an e- 
gate of 5849 registered tons. Last year the North 
German Lloyd paid their shareholders 7} per cent., 
against 2 per cent. in 1904, 6 per cent. in 1903, and 
no dividend in 1902. The two large Danish 
concerns—the United Steamship Company, of 
Copenhagen, and the East Asiatic Company—are 
both about to increase their ¢apital. The former, 
which has been in existence for forty years, has at 
present a sharecapital of 18,000.000 kr. (1,000,000/.), 
and its fleet, at the end of last year, comprised 115 
steamers (besides lighters, &c.), with a gross ton- 
nage of about 140,000 register tons. It is now 
proposed to issue additional shares for 7,000,000 kr., 
which sum will be applied partly to pay off float- 
ing debt (the company has recently increased its 
fleet with several new boats) and partly to build 
new steamers for some of the more important 
inland routes. It is also under contemplation to 


improve matters on the English aud the Irish 
lines ; this, however, as well as some of the con- 
templated inland improvements, will depend upon 





possible increase of the State subvention. The East 


1| Asiatic Company, which is both a steamer and a 


trading concern, is ten years old, and has already 
three times increased its capital, which at present 
amounts to 10,000,000 kr. (555,000/.), which will now 
be swelled by a fresh issue of shares for 5,000,000 kr. 
Some time ago the company contracted with Bur- 
meister and Wain’s Shipbuilding Company for the 
building of five steamers, and it is not unlikely that 
another steamer or two will be ordered. 


Can EvectromotTive Force se Propucep 
BY CENTRIFUGAL ACCELERATION ? 


Having done his share in demonstrating the 
existence of the mechanical pressure of light, 
Professor E. F. Nichols, of Columbia College, 
New York, is now attacking the fundamental 
problem whether centrifugal acceleration gives rise 
to anelectromotive force. Such an electromotive 
force would be conceivable on the electron theory 
of the propagation of electricity through metals. 
On this theory we may imagine electricity to be 
conducted through metals in three ways. Either 
the negative electrons or charges carry the current, 
while the positive electrons are stationary ; or the 
positive electrons move and the negative electrons 
are stationary ; or both kinds of electrons move with 
the same or with different velocities. In any of these 
cases we should, with certain assumptions, conclude 
that high mechanical velocity should affect the dis- 
tribution of the electrons in a metallic conductor, 
and thus give rise to an electromotive force. We 
do not know that the ratio e/m, which seems to be 
constant for the charge and the mass of the cor- 
puscle of a gas, must be valid for the positive and 
negative electrons of metals. But we find the same 
ratio whenever charges are driven from metals into 
a gas, be that by an electromotive force, as in the 
case of cathode and canal rays, by heat in ultra- 
violet rays, by Rontgen rays, or by radioactive 
forces. If we take a metallic disc and make it 
spin round rapidly, the potential difference which 
should be observed between the centre of the disc 
and its circumference could be calculated. If we 
assume that one kind of the electrons is stationary, 
the other movable, that ris the radius of the disc, 
w its angular velocity, m the mass of the free 
electron, then mr? w*/2 will be the work to be done 
against centrifugal force when the electron is to be 
moved from the circumference to the centre of the 
disc, and the potential difference should be V = 
m r* w/2e. Taking e/m = 10-7 for the negative 
electron, and e/m = 10-+ for the positive electron, 
further += 10 centimetres, and a speed of 100 
revolutions per second, then V should be about 
10~ volt if the current in the metal be carried 
by the positive electron, and 10-*if the current 
be carried by the negative electron. Professor 
Nichols has so far experimented with an alumi- 
nium disc, 21 centimetres in diameter, fixed 
on the shaft of an air-turbine, and he measures 
any potential differences produced by applying four 
contact brushes (aluminium wires) to four points 
lying in the same diameter of the disc, points 1 
and 2 being close to the circumference, points 3 
and 4 close to the centre. With the aid of a com- 
mutator he connects the one circuit, 1-4 or 2-3, with 
a galvanometer, short-circuiting the other circuit. 
In order to eliminate the influence of the magnetic 
field of the earth, he places the disc in the magnetic 
meridian and the diameter of the four contacts at 
right angles to the direction of magnetic force. 
The chief trouble comes, of course, from the thermo- 
electric forces, to reduce which he made his disc of 
aluminium—lead would have been better still in 
this respect, but is otherwise unsuitable—and from 
imperfect contacts. The resistance of the two 
circuits ranged from 0.5 to 2 ohms when the disc 
was at rest, and between 5 and 15 ohms when it 
was rotating. The observations were thus not 
easily interpreted. Assuming, however, that the 
positive electron of aluminium is free to move, 
while the negative electron is stationary, and that 
the mass of the negative electron of aluminium is 
not greater than that of a hydrogen atom, a centri- 
fugal potential of 10-° volt should have produced 
a galvanometer deflection of 1000 divisions, while, 
deducting thermo-electric forces, there was no 
actual permanent deflection amounting to fifteen 
divisions. The experiments made so far would, 
hence, tend to show that the electric current is in 
aluminium not chiefly carried by the positive elec- 
trons. If the negative electrons were the chief 





carriers, the resulting potential difference would 
only have been 10-5 


would not have indicated. Professor Nichols does 
not discuss the third case, according to which both 
kinds of electrons would carry the current with 
them; but he is continuing these experiments 
with more delicate apparatus, in conjunction with 
Dr. 8. R. Williams. An account of the experi- 
ments appears in the Physikalische Zeit.chvij! of 
September 15. 


LITERATURF. 


British Rainfall, 1905. By Hucn Ropert Mint. London: 

Edward Stanford. [Price 10s. } 

Tus publication, which, with the present volume, 
enters upon its forty-fifth year, constitutes another 
notable example of the individualistic genius of 
the British people. In most other countries such 
a publication as this would be issued by some 
public department or university, but here the 
work is done, and well done, by private effort, 
though only at a large pecuniary sacrifice on the 
part of Dr. Mill, and it is, naturally, quite im- 
possible for him to compete in minuteness of detail 
with America, where 230,000/. per annum is spent 
on the weather bureau, nor with Germany, where 
also the service is heavily endowed by the 
State. Itis, perhaps, an open question whether 
either country gets an adequate return for the 
enormous sums thus expended, and certainly 
British science, though treated as a Cinderella by 
the nation at large, stands in no degree behind 
even that of Germany. 

Dr. Mill speaks regretfully in the new volume 
of ‘‘ British Rainfall ” of his inability to rival the 
monumental work on ‘‘ Precipitation in the North 
German River Basins,” just issued by Professor 
Hellman, of Berlin, with the aid of a Government 
grant. The three volumes in question weigh 17 lb. 
the set, and contain 2152 pages of the largest 
octavo size. No similar publication is possible in 
this country, but we are by no means certain that 
the fact is very greatly to be deplored. Indeed, so 
far as the engineers’ requirements are concerned, we 
imagine there’are few who would not prefer a handy 
volume of the size of that under review. The more 
numerous data in the larger volume give no material 
increase in the accuracy with which it is possible to 
forecast the shortage arising during the three 
driest years, which is one of the figures most 
essential to the water-works engineer. In any case, 
the fluctuations are so enormous that no estimate 
can be more than a mere approximation. 

A review of the German publication referred to 
above is included by Dr. Mill in his new volume. 
Apparently, the relative fall in wet and dry years 
is ~ meen the same in Germany as in England, where 
the maximum yearly fall is found to be about 14 
times the average of a long series of years, whilst 
the fall in the driest year is three-fifths the average. 
The greatest intensity of rainfall recorded by Pro- 
fessor Hellmann is one of 13.62 in. in 24 hours, 
which took place at Neuwiese, Bohemia, on July 29, 
1897. In England 4 in. in a day may fall prac- 
tically anywhere throughout the island ; but, of 
course, such a figure is very rare, the heaviest fall 
recorded in the year 1905 being 3.98 in. at Starcross, 
Devonshire, on August 15; but this figure was much 
exceeded in Ireland on the 25th of the same month, 
when 5.71 in. was recorded at the water-works, 
Glen-na-Snoel, co. Dublin. This downpour caused 
serious floods, and the frontispiece to the new 
volume is a reproduction of a photograph taken in 
one of the streets of Bray after this had subsided. 
The height attained by the water, judging from the 
mark left on the walls, would seem to be over 5 ft. 
above the street level. The greatest fall ever re- 
corded in the British Isles seems, from Dr. Mill’s 
tables, to be one of 8 in. in the twenty-four hours, 
which was recorded at Seathwaite, Cumberland, in 
1897. The same station, though not recording the 
maximum day’s fall last year, yet held the record for 
the whole twelve months with a total of 116.94 in., 
Glengnoich, in Inverness, being a close second with 
114.41 in. Ireland, in spite of its evil reputation 
for excessive moisture, is a long way down the 
list, with the 74.83 in. registered at Kenmare, Co. 
Kerry. The driest spot in the Kingdom was Cam- 
bridge, where the total fall amounted to only 17.09in. 
London stood well with 22 97 in., whilst Edinburgh 
proved the least rainy portion of Scotland with but 
19.43 in. In Ireland no station was below 23.3 in. 
A very interesting chapter in the volume is that 
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dealing with the loss by evaporation from a wate! 
surface. The yearly totals were greatest at Down- 
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holland, Lancashire, and Southwold, Norfolk. In 
the former place it was 23.76 in. against a precipi- 
tation of 25.18 in., and at Southwold 20.87 in. 
as against a rainfall of 23.5 in. Particular in- 
terest attaches to Dr. Mill’s own observations at 
Camden-square, London, as, in addition to that of 
the evaporation, simultaneous observations were 
made of the wet and dry-bulb thermometers, the 
black-bulb thermometer, the sunshine-recorder, 
an anemometer, a rain-gauge, and an _ earth- 
thermometer giving the temperature of the soil at 
1 ft. below ground-level. On comparing these 
several sets of observations it appeared that in 
winter, early spring, and late autumn the rate of 
evaporation depended almost wholly on the tem- 
perature of the air and soil. During the remainder 
of the year the evaporation seemed to follow mainly 
the readings of the black-bulb thermometer and 
of the sunshine-recorder. On one occasion only did 
the wind appear to have any marked influence on 
the rate of evaporation. We regret to note from 
the compiler’s introductory remarks that this ex- 
cellent publication still fails to meet with the 
support it deserves, the actual out-of - pocket 
expenses incurred in collecting the returns, paying 
assistants, and the costs of publication, being less 
than the income received from subscriptions and 
from the sale of the volume. We trust that Dr. 
Mill will next year be able to record a substantial 
improvement in this highly unsatisfactory state of 
affairs. 





The Corrosion and Protection of Metals, with Special 
Reference to the Prescrvation of Engineering Structures. 
By A. Humpotpt Sexton, F.1.C., F.C.8. Manchester: 
Scientific Pablishing Company. [Price 5s. net.] 

Tuts volume treats of the scientific causes of 

corrosion in metals, and of the methods which may 

be adopted to prevent it. At the present time, 
when metal-work is so much used in engineering 
structures of all kinds, the importance of prevent- 
ing corrosion does not require to be emphasised, 
and engineers will no doubt be anxious to know all 
that can be told on this subject. Professor Sexton 
has endeavoured to obtain all the available in- 
formation for the purposes of this volume, but he 
has also himself made numerous tests and experi- 
ments—some of long duration—to enable him to 
arrive at definite conclusions on important points. 
Iron and steel, being the most important metals in 
engineering, receive fullest treatment, and the 
author gives a very interesting exposition of the 
causes of rusting in these metals when exposed to 
the action of the air and moisture, or to corrosive 
gases or corrosive solutions. Special attention 
should be paid to the author’s remarks regarding 
the practical precautions to be taken in iron and 
steel structures to prevent water or moisture from 
lodging or collecting in small crevices—as, e.g., in 
rivet-holes if the rivets do not completely fill them. 
In our climate, at least, moisture and water must 
fall at times on all metal structures, but the author 
shows that this fact may not receive sufficient atten- 
tion from those entrusted with the building of these 
structures, with the result that corrosion takes place 
more rapidly than need be. Rusting, however, 
cannot be absolutely prevented in practice, without 
applying some coating to all exposed surfaces of the 
metal, which will prevent access of corroding 
agents; and the author discusses at considerable 
length the different coatings which are used for this 
purpose, showing the properties which the ideal 
coating ought to have, and wherein the practical 
coating falls short of the ideal, Naturally, paints 
and varnishes are most prominent inthis class of 
artificial preventatives, and receive the fullest treat- 
ment. Other metals than iron and steel are simi- 
larly treated, and in the two concluding chapters 
the author deals with the corrosion of iron and 
steel, and of copper and brass, by the action of sea- 
water. The volume deserves to be read by engi- 
neers for the practical hints and useful information 
it contains, and also as being an earnest attempt to 
give scientific treatment to a subject of very great 
iuiportance. We hope that the author's request to 
supplied with particulars of any cases of corro- 
on which may come to the knowledge of practical 
engineers, and appear to be out of the common, may 
meet with a ready response, and that he may thus 
tain further useful data to work upon when pre- 
paring a second edition of his new volume. 


BOOKS RECEIVED. 
German Scientific and Technological Reader. By E. 
Ciassen and J. Lustcartex. Books I. and II. 
London: Harper and Bro:hers. [Price 2s. net each.] 








Die Zentrifugalpumpen mit Besonderer Boriichsichtigung 
der Schaufelschnitte. Von Dipl.-Ing. Fritz NEUMANN. 
Berl‘n: Julius Springer. [Price 8 marks. ] 

Turbinen und Turbinenanlagen. Von VicToR GELPKE. 
Berlin: Julius Springer. [Price 15 marks. ] 

Die Pumpen. Berechnung und Ausfiihrung dor fiir 
die Firderung von Fliissigkeiten Gebraulichen Mas- 
chinen. Von K. Hartmann und J. O. Knocks. 
Dritte new bearbeiebe Auflagee Von H. Bera. 
Berlin: Julius Springer. [Price 18 marks. } 

The University Tutorial Series. Clive’s Mathcmatical 
Tables, containing Two Page Tables of Logarithms, 


IMPROVEMENTS IN THE PORT OF HULL. 


THERE is no doubt that the port of Hull is one of the 
most important shipping centres on the eastern coast of 
Britain. Its trade with Scandinavia alone has, for long, 
been of no mean order; in addition to this the tonnage 
entering the port from all parts of the world is proof of 
the position the place occupies commercially. ith the 
growth of trade during late years certain lack of accom- 
modation has, however, been felt in the port ; indeed, so 
much so that the North-Eastern Railway Company, to 
whom the major part of the docks belong, applied to 


Antilogarithms, Natural and Logarithmic Trigono-| Parliament last year for power to construct a quay in the 
metrical Functions, and Circular Measure. London :| River Humber, with a minimum depth alongside of 16 ft. 
W. B. Clive. p at low-water of ordinary spring tides. 

Monolitét der Betonbautcn von N. A. Shitkewitsch.| The North-Eastern Railway Company’s docks are 


(Forscherarbeiten auf dem Gcbiete des Eisenbetons Heft 
Vil.) Berlin: Wilhelm Ernst und Sohn, [Price 


5 marks. | 

United States Department of Agriculture, Bulletin 
No. 168. The State Engincer and His Relation to 
Irrigation. By R. P. Tere. Washington: Govern- 
ment Printing Office. 

General Specifications for Stcel Ruilroad Bridges and 
Viaducts. New and revised cdition. 1906. By 
TuHroporE Cooper. New York: The Engineering 
News Publishing Company. [Price 50 cents net. ] 

Modern Buildings: Their Planning, Construction, and 
Equipment. By G. A. T. Mippieton, A.R.I.B.A., 
assisted by a specially selected staff of contributors. 
Vol. IV. Part I.—Public Buildings. Part IL.— 
Steel Construction. Part I1].—Fire-Resisting Construc- 
tion. London: The Caxton Publishing Company. 








MontHi_y Mrtrat Report.—Messrs. James Lewis and 
Son’s monthly metal report shows that some 143,000 tons 
of copper have been imported into England and France 
during the first nine months of this year. The chief 
countries from which this supply is drawn continue to be 
Chili, Australia, United States, and Spain. The price 
has gradually increased during the last four years, from 
52/. per ton for ‘‘standard” in 1902 to 93/. for the same 
quality in 1906. Electrolytic copper stands at about 95/. 





CoLLEGE CALENDAR.—We have received the calendar 
for University College, London, for the ensuing session. 
This college will be transferred to the University of 
London at the commencement of next year. The number 
of students attending last session amounted to 1396. In 
the department of applied science and technology the 
college is constantly increasing the facilities it affords to 
students wishing to take up these subjects. Two and 
three-year courses are given in mechanical, electrical, 
civil, and municipal engineering. The laboratories, as is 
well known, are well equipped for experimental work, 
and new apparatus is constantly being added through 
the efforts of the various professors in charge of this 
department. 

Tue InstituTION OF Civit Encingers.—The Council 
of the Institution of Civil Engineers have, in addition to 
the medals and prizes given for communications discussed 
at the meetings of the Institution in the last session, 
made the following awards in respect of other papers 
dealt with in 1905-6 :—A Telford Gold Medal to Mr G. 
A. Denny, London; a George Stephenson Gold Medal 
to Professor W. E. Dalby, M.A., B.Sc., London ; Telford 
premiums to Messrs. W. R. Baldwin-Wiseman, M.Sc., 
Southampton; G. N. Abernethy, London; H. R. C, 
Blagden, Alexandria, Egypt; M. R. Collins, Jersey ; 
and James Kelly, Preston. A Crampton Prizeto Mr, 
P. T. Gask, Peru. For students’ papers the awards are :— 
Miller Prizes to Messrs. Ralph Freeman, London ; A. F. 
Harrison, B.Sc., Manchester; A. J. Grinling, Derby ; 
T. R. Grigson, London; J. D. W. Ball, London ; and 
A. Morris, Manchester. Mr. A. F. Harrison also gained 
the James Prescott Joule Medal. The inaugural address 
by the President, Sir Alexander B. W. Kennedy, LL.D., 

-R.S., will be delivered on Tuesday, November 6, and 
will be followed by the presentation of the Council’s 
awards and reception in the Library, 





Iron OrE IN THE United Srates.—Mr. John Birkin- 
bine, in a report on the above subject, states that the 
iron ore production in the United States of America for 
1905 was more than double that of the combined produc- 
tion of the United Kingdom and the German Empire for 
the same year. The actual output in the States for 1905 
amounted to 45,526,133 long tons, which was 54 per cent. 
in excess of the production in 1904, and 20 per cent. more 
than the output of 1902, which latter was the previous maxi- 
mum. The region.which still takes the lead in the annual 
— is that of Lake Superior, which produced in the year 
1905 the large amountof 33,325,018long tons, thusexceeding 
its former maximum of 26,977,404 long tons in 1902 by 
24 per cent., and that of 1904 by 65 per cent. The five 
mineral ranges which compose the Lake Superior region 
supplied more than three-fourths of the total iron mined in 
the United Statesduring 1905 ; the total output of the regicn 
since it was first utilised being about 300,000,000 long 
tons. Of this amount 77,000,000 long tons have been 
shipped from the Marquette Range, in Michigan, since 
1854, and the Menominee Range, in Michigan and Wis- 
consin, has, since its opening in 1877, supplied 53,500,000 
long tons. Since 1884 the Gojebie Range, in Michigan 
and Wisconsin, has produced 47,000,000 long tons; and 
the Vermilion Range, in Minnesota, also opened in 1884, 
has supplied 23,500,000 long tons. All these are worthy 
of note; hut the most remarkable shipments have been 
from the Mesabi Range, in Minnesota, which, since 1892, 
have amounted to a total of 99,000,000 long tons, or nearly 
one-third of the ore obtained from the Lake Superior 
region. 





in the Continental trade, a large portion of which 

ing a certain season of the year, consists in the impor- 
tation of “ hard ’and “‘ soft” fruits. The Albert Dock 
River Quay, which lies behind the proposed new quay, 
has hitherto received the latter, the steamers bnew ae 
alongside at, or slightly before, high water; on arrival, 
the steamers discharge this poe of their cargo, and 
afterwards proceed into dock. Such of them as carry 
cargo for Goole proceed to that port instead of going 
into dock at Hull, after they have discharged their 
‘“*soft” fruits, as previously stated. Owing to lack of 
water, however, the Albert Dock River Quay is only 
accessible for a short time before and after high water, 
and this was the chief argument in favour of the new 
scheme, on account of the desirability of berthing a vessel 
immediately on her arrival in the river. 

Having obtained the necessary authority, a start was 
made in February last with the construction of a qua 
upwards of a mile in length at the part of the river whic 
is opens the company’s Albert and William Wright 
Docks. The eastern portion, about 2500 ft. in length, 
was the first to be commenced. 

The method adopted in the construction of the new 
quay, which will average 90 ft. in width, will be that of 
open-pile work, the piles being placed 10 ft. apart in 
each direction, and the quay will include in its length 
the existing accommodation in an improved form. The 
piles in the three front rows will bo of Tasmanian blue 
gum timber, and will each be 60 ft. long, while the re- 
mainder of the piles and the bracing will be of pitch- 
pine. A line of 10-in. sheet piling 20 ft. deep will sup- 
port the toe of an embankment at the back of the fourth 
row of piles. This embankment will extend at a slope of 
1} to 1, from 5 ft. above low-water of ordinary spring tides 
to the decking level 4 ft. 6 in. above, the maximum range 
of the tide being 22 ft. 6 in. It is intended, if possible, 
to procure the material with which to form this embank- 
ment, which will require about 150,000 cubic yards of 
atuff, from dredgings taken out of the river in order to 
bring the 16-ft. deep channel up to the face of the quay. 

Up to within about 17 ft. of the face the quay will be 
covered throughout by open-sided sheds, and 30-cwt. and 
3-ton portable electric cranes will be provided on the 
quay. These cranes will be of the archway type, and 
will permit of a line of rails along the front of the quay, 
which will be connected at intervals with sidings at the 
rear of the sheds. Coaling appliances for bunkering 
steamers will also be installed. 

With the object of dealing with immigrant traffic under 
the Alien Acts, special facilities will be provided at the 
west end, at which portion of the quay there will be a 
passenger station where boat-trains can draw up along- 
side the steamers. Provision will also be made for the 
comfort and accommodation of ordinary ngers. 

Warehouse accommodation will be provided behind 
the quay-sheds. These warehouses will be of the two- 
storey type, having a stowage area of about 14,000 

uare yards. The south quay of the Albert Dock, 
which at this end is reserved for the hard-fruit trade, 
will bave its crane power augmented. There is at Pang 
sent over the Albert Dock entrance a single-road bridge, 
which forms the chief means of access to the quay for 
vehicles and pedestrians. This old bridge will, ow- 
ever, be replaced by a double-road swing-bridge, and the 
whole of the new quay will be served with running lines 
and sidings, and hydraulic capstans wiil be provided for 
operating the traffic. 

It is estimated that about 200,000/. will be expended on 
these worke, and it is thought that the benefit which will 
eventually acerue therefrom will be ay great, as the 
improvements, when finished, will place the port of Hull 
second to none on the east ‘coast. 


largely used for the accommodation of steamers engaged 
, dur- 
r 





CanaDAa AND Mexico.—The Canadian Government has 
authorised a contract for a steamship service between 
Mexico and Canada and ports on the Pacific Ocean. 
Canada is prepared to grant a subsidy of 10,000 dols. 
me condition that a similar guarantee is given by 

exico. 





ENGINEERING Exuisition aT OLYMPIA —In connection 
with the series of evening lectures being given at the 
Machinery Exhibition at Olympia, Mr. J. W. C. Haldane, 
M.I. Mech. E., recently gave an address on the progress 
of science down to the dawn of the nineteenth century. 
The lecturer reviewed the general improvement of the 
country by means of land reclamation, the introduction of 
bridges, canals, roads, railways, the development of 
power, &c. From the work of Vermuyden notice was 

iven in succession to the efforts and results achieved by 
mnie, Telford, Metcalf, Brindley, and the Duke of 
peaagester. Turning to mechanjcal matters, the speaker 
briefly sketched the work of Watt, the two Ste 8, 
Nasmyth, Fairbairn, &c., down to the present day. 
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WORKMEN’S COMPENSATION AND 
EMPLOYERS’ LIABILITY ACTS. 


THE statistics for 1905 relating to the operation of 
the Workmen’s Compensation Acts, 1897 and 1900, and 
the Employers’ Liability Act, 1880, recently issued by 
the Home Office, and dealing with England, Wales, 
Scotland and Ireland, contain the information which is 
available in regard to the working of the said Acts, but 
leave untouched a large number of cases of compensation 
to workmen. In the majority of cases, the statistics 
state, no memorandum is registered, and no official 
information, therefore, is available ; a fact which renders 
difficult the formation of an opinion as to the actual 
results given by the Acts in question. The number of 
cases in England and Wales taken into court amounted 
to 2469, as against 2435 in 1904, and 2033 in 1903. The 
number of cases dealt with by county court ears ae 
arbitrators was 1754, of which 1482 were ided by 
judges, 27 by arbitration, and 245 were settled by accept- 
ance of money paid into court. The remaining 715 cases 
were either withdrawn, settled out of court, or other- 
wise disposed of. These figures, and the com tion 
given, whether in total amounts or in weekly allowances, 
are classified, where known, per nature of employment, 
under the following eg om : —Railway, Factory, Mine, 
Quarry, Engineering, Building, and Agriculture. By 
far the greater number of cases occurred in factory work, 
where they numbered 1093, followed by mining work 
with 628 cases, and the building trades with 254. 

The cases in which memoranda were istered in 
county courts under Schedule II. numbe 4317. Of 
these, 4244 were settled by ment, 62 by a committee 
representing employers and employed, and 11 by an 
agreed arbitrator. Of these 4317 cases there were 2055 in 
factories, 1179 in mining work, 394 in railways, and 216 in 
the building trades. The total shows a large increase on 
the figures for previous years: there were 3625 in 1904, 
2985 in 1903, 2161 in 1902, and 1636 in 1901; but it repre- 
sents, according to the statistics, only a very small pro- 
portion of the agreements made under the Act. 

There were 481 actions under the Employers’ Liability 
Act, of which 130 were decided in favour of the plaintiff, 
and 77 in favour of the defendant (including 36 cases 
stated to have been dealt with under Section I. (4) of the 
Workmen’s Compensation Act), and 274 otherwise dis- 
posed of. The ~~ number of cases were in factory 
work, numbering 303, followed by the building trades, 
with 102, and engineering work, with 36. 

A detailed table of the local distribution of cases shows 
Liverpool to have the largest number of ‘arbitrations 
under the Workmen’s Compensation Act—namely, 97, 
followed by Bow with 83, Pontypridd 76, Tredegar 67, 
Wigan 55, and Manchester 50. The number of cases 
under the Employers’ Liability Act, according to the 
statistics, is always greater at Bow than at any other 
county court, being in 1905 for Bow 68, as against 31 
for the next highest, Liverpool. 

With to appeals under the Workmen’s Com- 
pensation Act, those carried to the Court of Appeal 
numbered 97, as against 34 for 1904 ; of these, 42 were by 
workmen and 55 by employers, Of the former 12, of the 
latter 13, were fee ow so Eighteen appeals were aban- 
doned before hearing. There were five appeals to the 
House of Lords; employers were the appellants in four 
cases; two of these were successful. © one appeal by 
workmen was dismissed. 

The cases before the Sheriff Courts in Scotland, under 
the Workmen’s Compensation Acts, numbered 297, o 
which 241 were heard by sheriffs and 56 were otherwise 
disposed of. There were 411 cases registered in the Sheriff 
Courts under Schedule II. The Employers’ Liability 
Act gave rise to 137 cases, of which eight were settled for 
the pursuer, 22 for the defender, 18 were removed to the 
Court of Session, and 89 were otherwise disposed of. In 
the eight cases referred to the damages amounted to 423/. 

In Ireland the arbitrations in the county courts under 
the Workmen’s Compensation Acts dealt with 187 cases ; 
the cases registered under Schedule II. numbered 124; 
the actions under the Employers’ Liability Act numbered 
16, of which seven were decided for the plaintiffs, six for 
the defendants, and three otherwise disposed of. 





Water Suppiy or Lincotn.—The work of laying the 
necessary plant to enable the waterworks committee of 
the Lincoln Town Counvil to determine the quality of 
water obtained from a bore at Boultham, is taking good 
progress. It is hoped that pumping operations may be 
commenced almost immediately. There are no misgivings 
as to the quantity of water obtainable, as even at present 
the overflow amounts to about 200,000 gallons per day. 
Frequent analyses of the water have been taken; and 
although at first the quality of the water was not so 
- had been anticipated, » great improvement has taken 
place. 


InpIAN Revizr Works.—The expenditure made by the 
Anglo-Indian Government upon famine relief works has 
fluctuated very greatly year by year during the ten years 


ending with 1904-5 inclusive, having come out during the 
decade as follows :— 
Year, baer igen Year. Amount. 
£ 
1895-6 .. ee 18,301 1900-1 .. .. 4,125,280 
1896-7... «- 2,079,525 1901-2 .. ee 529,181 
1897-8 .. -. 5,325,608 1902-3 .. “ 321,509 
1898-9 .. o- 40,054 1908-4 .. ee 20,351 
1899-1900... .. 2,079,918 1904-5 . 2,078 


The expenditure covered public improvements, as well as 
railway and irrigation works, It is satisfactory to note 
that the outlay in 1904-5 was the smallest on record, show- 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JULY. AvueustT. SEPTEMBER. 




















(621) JULY. AUGUST. SEPTEMBER. 

In the accompanying diagrams each vertical line represents a market day, and each horizontal] line 
represents Is. in the case of tin plates, hematite, Scotch and Cleveland iron, and ll. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in welget from 70 lb. to 80 Ib. The meta! 


prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box of I.C. cokes. 


Warer Sopery or BrkkeNHEAD.—Negotiations for a| acquisition of a gathering ground at Pont-yr-Alwne, 
water partnership with Liverpool having failed, the | near Corwen, and the provision of a gravitation omg 
Birkenhead Town Council decided on Monday to proceed | supply. This scheme is estimated to cost aw 





ing that the pressure of distress was less severe. 





with a scheme prepared by Mr. G. F. Deacon for the | but at present only part of it will be proceeded with, 
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THE FRENCH 


TORPEDO-BOAT 


DESTROYER 


CONSTRUCTED BY MESSRS. AUGUSTIN NORMAND AND CO., 


“CLAYMORE.” 


HAVRE. 

















WE illustrate on this page the destroyer Claymore, 
recently delivered to the French Government at Cher- 
bourg by Messrs, Augustin Normand and Co., of Havre. 
The craft measures 190 ft. on the load-line by 21 ft. 6 in. 
extreme breadth, and is fitted with engines rated at 
7000 horse-power. The trials of the Claymore, prior 
to her acceptance by the French Admiralty, were 
made with full weights on board, inclusive of chains, 
anchors, masts, boats, torpedoes and torpedo-tubes, 
guns and ammunition, provisions and water for crew, 
make-up water for the boilers, and the coal necessary 
for steaming 1170 miles at 14 knots. Including an 
allowance of over 7 tons for sundries, the total weight 
thus carried was 93 gross tons, the displacement of 
the boat being 313 gross tons. The so-called full- 
speed trial, which took place after the ordinary pre- 
liminary runs on the measured mile, was of six 
hours’ duration. The conditions prescribed that for 
two hours the speed was to be 24 knots, then one hour 
at the maximum s » followed by three hours at 
24 knots. Actually the speed reached during the 
hour’s run at maximum power was 30.56 knots, and 
the mean speed during the remaining five hours was 
24.30 knots. 

The steam for the engines is supplied by two 
Normand boilers, each being ‘dudignel to give suffi- 
cient steam for. 3500 indicated horse-power. The 
boiler plant is fitted with the usual auxiliaries, in- 
cluding feed-heaters and filters. 








Great YarmouTH. — The Great Yarmouth Town 
Council has resolved to seek Parliamentary powers to 
construct a dock on the South Denes, to provide addi- 
tional accommodation for the local fishing industry. The 
cost is estimated at 73,000/., and the new dock will 
accommodate 250 additional vessels. 


ELectric PowER FOR AGRICULTURAL PurpPoses.—In 
the island of Fuhnen, Denmark, a somewhat novel elec- 
tric scheme is under contemplation—viz., a series of 
electric central stations along the Nyborg-Svendborg 
Railway, one at Dyrehone, one at Langaa, and one at 
Veistrup, the aggregate power being put at some 600 
horse-power. A uumber of large co-operative dairies are 
favouring the plan, in addition to which the company 
intends starting several industrial undertakings at the 
stations. 





LANCASHIRE Motor RaILway Services.—The Lancashire 
und Yorkshire Railway Company has decided to establish, 
in November, a motor railway service between Preston and 
Hesketh Bank for the accommodation of suburban traffic. 
The Lancashire and Yorkshire Railway Company has 
also some idea of establishing a similar service between 
Darwen and Accri nm, passing through Blackburn, in 
order to compete with electric tramways. The tramways 
between Darwen and Blackburn alone have diverted from 
railwaysno less than 8000 passengers per week. 





SanD-Liwg Bricks in THE Unrrep States.—Accord- 
ing to the New York Engineering News the uction 
of sand-lime bricks in the United States during 1905 is 
valued at 972,064 dols., as compared with 463,128 dols. 
in 1904, and 155,040 dols. in 1903. The number of plants 
en in manufacturing these bricks was 84, 57, and 
16 respectively for the years named. In 1905the leading 
State was Michigan, w there were 12 plants at work 











INDUSTRIAL NOTES. 
PROGRAMMES are the bane of political parties, and | § 


are now even more so of the Labour parties. But 
there are programmes and p mmes. Some are 
practical, or within comparatively early attainment, 
others, which may be called “ideal,” are for the 
future—far, rather than near. These latter are usually 


a conglomerate ; they embrace graftings by dreamy, 
irresponsible men. Buch may Te said of the rail- 
way servants’ programme, now to the front and 
under discussion. Take items 1 and2. The demand 


is for an eight-hours day,-or forty-eight hours per 
week, each day to stand by itself for the purpose of 
calculating overtime ; and, further, a guaranteed 
week, However right this may be in the abstract, it 
is impossible for the companies to concede it all at 
once, for it would dislocate the whole of the railway 
system. Then the demand is for an advance of 4s. per 
week to all whose wages are now ll, per week or 
under; all over 20s. per week up to 25s. seek an 
increase of 124 per cent.; over 25s. up to 30s. per 
week, an increase of 10 per cent. ; all over 30s. per 
week, 5 per cent. increase. This is a levelling up on 
definite lines ; but will the earnings of the companies 
justify it? Then the minimum rate for overtime on 
weekdays is to be reckoned at time and a half ; Sunday 
duty to stand by itself, at a minimum rate of time and 
a half ; all over eight hours to be double time. This 
is a big order. But there is a rift in the lute. The 
delegates are divided over Parliamentary representa- 
tion. Some of the branches want the general secretary 
to join the Labour up; others want to have 
supreme control over their own representatives. This 
is the more reasonable, for those who pay have a right 
to call the tune. The Liverpool members would 
restrict the programme to two items—a universal 
eight-hours day and a minimum wage of 6d. hour. 
It would seem that the voting so far is in favour of 
independence in political matters; if that be carried, 
the labour programme will also be modified. 





The great Socialist Congress held last week at Mann- 
heim was no doubt watched with interest, not without 
some feelings of anxiety, by the Kaiser and the German 
Government. The growth of the Labour party in 
Germany is phenomenal. The number of its represen- 
tatives in the Chamber of Deputies, and the enormous 
vote of the masses which sent them there, show how 
deeply the movement has taken root. But in Germany, 
as in this country, there are two parties—the Socialists 
proper and the trade unionists ; the former favour a 

neral strike on occasion to enforce their views ; the 

tter are averse to it. Herr Bebel, the principal 
Par peens for the political organisations, gave a modi- 
ed support to the principle of a general strike, but 
inted out its difficulties, and also the differences 
or asc Russia and Germany as regards resorting to 
a general strike for political purposes.» As a conse- 
quence, he did not quite satisfy the extremists of 
his own following, while arousing the vehement oppo- 
sition of the trade-union sections. Herr ien, 
chairman of the general committee of trade unions, 
replied to Herr Bebel. He denounced the new move- 
ment in the party as anarchic—a concession to the 
extremists. general politica! strike, he said, is 





producing 169,302 dols, worth of bricks, and seven plants 


were at work in New York State, the value of whose! 


output was 123,104 dols. in the same year. 





i litical nonsense. On the whole, the German 


bour leaders are prudent enough to keep well within . 


bounds, for the arm of the law is long and strong, if 
by mischance the fine line of limitation is overstepped. 





The Labour movement in Germany is strong, its pro- 
ress is remarkable, but one false step might mar its 
future, if not destroy it. 

The discussion on the policy of a general strike was 
forceful, but mild in comparison with the manner 
in which the official organ of the Labour party 
is conducted. It was personal and bitter, and 
showed how in Germany, as elsewhere, the political 
factions fight each other, and ‘‘ wash their dirty linen” 
in public. The leaders of both ies are not so black 
as they are painted by their adversaries, nor perhaps 
are they so superior as described by themselves. Later 
on a compromise was effected, and the word-wounds 
were, to some extent, healed. 





The disclosures at the first meeting after the 
recess of the Central Unemployed Committee for 
London, held at the Guildhall, show unmistakably 
how unfit a body of that sort is to undertake any large 
scheme for the employment of those, who, being idle, 
clamour ‘‘ for work, not charity.” Some nine months 
agoasum of 4000/., the estimated cost, was voted for 
the sea - wall scheme at Fambridge, on the River 
Crouch, in South Essex. For this sum the Central 
Committee had hoped to carry out a practical experi- 
ment in sea-walls, and the reclamation of some 
waste land, 200 acres in extent, by the unemployed. 
Owing to damage to one of the insets at the pier, and 
the destruction of plant by a high tide, a further sum 
of 4000/. had to be voted. ‘‘ Further unseen diffi- 
culties” render necessary a further grant of 9000/. if 
the work is to be completed. That makes a total of 
17,000/., while the estimate was only for 4000/. Warm 
criticism was the result, but the vote for 9000/. was 
carried by a large majority. Sea-wall construction 
is a perfectly understood work, and bas been for 
generations. And yet here is a small inland river, 
where the work done was and is a failure, and, if 
completed, will cost over three times the estimate. 
Unemployed committees must do better than this, or 
give up the problem which they were appointed to 
solve. Mr. Crooks, M.P., seems to think that the 
experiment had ‘‘at any rate supplied work to the 
unemployed.” But if useless work, where is the gain? 
The Central Committee appears to be composed of 
factions, and these are not competent to undertake 
useful enterprises for employing the idle. 

The Central Unemployed Committes for London 
have determined to try market gardening. With that 
view, 3190/7. have been voted to commence with. The 
first attempt will be to cultivate mushrooms. Beds, at 
a cost of 3000. are to be laid out, and glass houses are 
to be erected at a cost of 12007. It is to be hoped that 
the experiment will be more fortunate than the sea- 
wall at Fambridge. It is doubtful if any members on 
the committee are better able to deal with mushroom 
cultivation than sea-wall building. Besides, experi- 
enced men are required as workers in both cases. 

The. inquiries and: disclosures at Poplar and West 
Ham are not of such a character as to give confidence 
to the public. At Poplar, a clerk who gave evidence 
appears to have been dismissed on what seems a 
mere pretext, so far as one can gather from the 
newspaper reports. On the other hand, the matron 
appears to have been reinstated in spite of the evi- 
dence given at the inquiry. Such things shake the 
confidence of ratepayers in the integrity of their repre- 
sentatives, At West Ham a sweeping and necessary 
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change has been ance. all the relatives 
of the councillors, and presumably of the officials, 
are to be debarred from contracting in the future. 
How such a system could ever have been tolerated is 
a matter of surprise and of regret, for it opens the 
door to corruption. So much is now done by muni- 
cipal, county, district, parish, and other local public 
bodies, that every precaution should be taken to 
prevent the possibility of er practices. The 
ratepayers must be protected, and this must be done 
by the Local Government Board. From time to time 
we learn of. surcharges by the official auditor, a fact 
which points to the necessity for stringent measures t> 
ensure honest expenditure. 





Miners and miners’ questions loomed rather largely 
in last week’s labour news in several directions In 
the first place it was decided at a conference of miners’ 
delegates in the Rhondda Valley to strike at all the 
collieries where non-union men are employed ; the 
notices were issued on Monday last, October 1. The 
chief ground upon which the leaders support the 
strike movement is that the Mineowners’ Federation 
make the Miners’ Federation responsible for the 
ec mdact of the non-union men, This, of course, only 
refers to the negotiations as regards wages and other 
matters dealt with by the Conciliation Board. It is 
difficult to see how it could be otherwise. The Board 
could not give an advance in wages to union men and 
leave non-unionists out to fight their own battle. 
Moreover, the employers could not differentiate 
between union and non-union men. But, after al), 
that does not lessen the responsibility of the unions 
for the coercive action so elaborately planned to force 
all men into the union. 

Representatives of the Scottish coalowners and of 
the men met in conference last week in Glasgow to 
discuss the demand of the miners for an advance in 
wages, and for the purpose of effecting a radical 
change in the basis adopted in 1904. After a dis- 
cussion lasting two hours the coalowners declined to 
concede an advance, or to refer the matter to arbi- 
tration, declaring that the miners’ action was contrary 
to the whole spirit of the existing agreement. 

A large section of the Glamorganshire miners urged 
that a Labour candidate should contest the con- 
stituency against Mr. T. J. Evans, who had to vacate 
his seat upon being appointed Recorder of Swansea. 
But the Miners’ Federation refused to ratify the vote 
of the conference which resolved to contest the seat. 

There is also a kind of general fight in the Federa- 
tion districts over joining the Libour group in the 
House of Commons. There is a strong element in 
favour of maintaining the independence of the Miners’ 
Group in the House of Commons ; but the Socialists 
are very active in their propagand. for a complete 
fusion of all interests. 


The Labour Party are asking all the affiliated 
unions to double their subscriptions to the Parlia- 
mentary Representation Fund. It is now Id. per 
member ; the Labour Party want it to be 2d. But the 
unions will be shy at so great a leap, especially as 
over twenty of the Labour members do not draw 
any salary or expenses from the fund.’ Hence, 
perhaps, the determined efforts of the Labour Party 
to force Mr. Bell, M.P. for Derby, to subscribe to 
‘*the constitution,” and to obtain a predominance 
over the miners’ representatives, all of whom are sup- 
ported by their own unions. Then there are Mr. John 
Ward, Member for Stoke; Mr. Havelock Wilson, 
Member for Middlesbrough ; the Members for Burnley, 
Dartford, and others, as well as the President of the 
Local Government Board, outside the party. 





The new Sunday law in France has aroused a good 
deal of opposition and some rather ugly demonstra- 
tions against those who seek to defy the law, and 
keep open their establishments. The sudden death 
that took place at one of those demonstrations was 
not due to violence, but to excitement and its effects 
upon a weak heart. At the funeral the workpeople’s 
representatives were- present to testify their grief at 
such an occurrence. But there does not seem to be 
any indication of the Government making any change. 
The way is paved for such as require Sunday opening 
to give up another day. In the case of cafés, 
restaurants, and the like, it might be possible to 
arrange for relays of workers, 80 as to ‘comply with 
the law with the least disturoance to trade. Great 
changes require tactful arrangements, so as to cause 
the least resistance. 





The iron and steel trades in the Midlands indicated 
improvement at last week’s market, with an upward 
tendency in prices, In the Lancashire districts the 
tone was less buoyant. But apparently buyers are 
content to await the result of the quarterly meetings 


ere they venture to give orders or enter into contracts. 
Still a good deal of material is — 
users in various depari ments and branc 


neering groupe of trades. 
0 


consumed by 
es of the cngi- 


The 


perity, for the net average selling price has justified 
the Board of Conciliation in advancing puddlers’ 
wages 2} per cent., and other workers in proportion. 
The report states that trade conditions were not so 
well maintained in the spring quarter as in the first 
quarter of the year, but in the summer quarter there 
was improvement, and that improvement has con- 
tinued ; hence the advance in wages. The advance in 
prices in the four classes of iron taken as the basis is 
equal to 13s. 8d, per ton as compared with a year ago ; 
they are 9s. 1d. better than at the end of December, 1905. 


The unfortunate dispute between the boiler-makers 
and iron-shipbuilders and their employers on the 
Clyde is to be deplored from all points of view. The 
men complain that their demands have been in a sense 
trifled with, for they gave notice of a demand for 
5 per cent. advance as long ago as February last ; but 
the employers state that this was to be considered when 
trade improved sufficiently to justify it. This con- 
dition has not been sealieed. Notwithstanding this, a 
ballot of the men was taken, and the vote was strongly 
in favour of a definite issue, with a determination to 
strike if the demands were not acceded to. As con- 
cessions were not made, or, as the men allege, refused, 
a portion of the men came out on strike on Saturday 
last, some 7000 vacating their places at noon on that 
day. It is said that this number will be more than 
doubled in a week or two if terms are not agreed to. 
Besides these a number of others will be indirectly 
affected and thrown idle. The executive of the union 
asked that the matter should be referred to arbitration. 
The employers urge that the state of trade does not 
justify an advance at present, but offer to reconsider 
the question in December. This the men refused to 
agree to. Itis to be hoped that a modus virendi will 
be found. 





It is reported that the Postmaster-General is in- 
quiring into the conditions of labour employed in 
making postmen’s clothing. He seems determined to 
put an end to sweating conditions in his department. 
All this is quite consistent with his Fair Wages reso!u- 
tion in the House of Commons ycars ago, onl generally 
acted upon since. 





The discharges of men at the Royal Arsenal, Wool- 
wich, are disturbing all sections of the population in 
Woolwich, Plumstead, and the adjoining localities. 
The member for the borough contends that there is no 
need for such discharges, as the Government has 
plenty of work to give the Arsenal, if willing. This is 
a matter to be brought before the House, 


Some of the London boroughs are loudly complain- 
ing of the task imposed by the Local Government 
Board upon the Poor Law guardians in preparing 
elaborate returns as to pauperism and unemployed. 
But accurate returns ought to be produced every 
year. If we are to deal with the great problem of the 
unemployed, the facts ought to be known. 

The joint conference of representatives of the 
Engineering Federation of Employers and of the 
Operatives’ Union, on the question of an advance in 
wages, failed to come to a decision. There were pro- 
posals on both sides ; these have to be considered at 
a future meeting. There does not appear to have 
been any great friction. It is to be tase that a 
solution will be found, for the joint committee has 
done excellent work during its existence. 








Tuk Nernst Exscrric Lamp ror Street-LicHTinc.— 
The Electrical Company, Limited, of Charing Cross-road, 
W.C., the importers of the Nernst lamp, have directed 
our attention to the advantages of this type of lamp for 
street-lighting. For such work a vertical burner is used, 
pecsing half an ampere of current, and the life of the 

rners is guaranteed by the Electrical Company. Nernst 
lamps are not recommended by the makers for circuits of 
less than 200 volts, but above this voltage excelient results 
areclaimed. On alternating-current circuite the frequency 
should be at least 50 cycles. 





Tue Suerrig_tp Exvecrricay Exuisition.—To stimulate 
the demand for electricity by an object lesson in its appli- 
cations, Mr. S. E. Fedden, M. Inst. C.E., the electrical 
engineer of the Sheffield Corporation, has organised an 
Electrical Exhibition in the Corn Exchange of the city. 
The exhibition was opened by the Lord Mayor, Mr. 
Herbert ey C.M.G., on September 27, and will 
close on October 20. A nicely-printed souvenir has been 
issued, which not only contains a catalogue of the exhibits, 
but a brief review of electrical in Sheffield from 
1878, when Mr. John Tasker introduced arec-lighting in 
Bramall-lane. The Corporation purchased the Electric 
Light and Power Company’s plant in 1897, and open 
the new turbine station at Neepsend in 1904. The Shef- 
field-undertaking generates two-phase current at 2000 
volts and 50 3, and, after eepererariog it, supplies 
at consumers at 4d. for lighting and 1d. for heating 
and cooking. Large users of current can get their supply 
at prices ranging from 2d. to 1d., according to the class of 


the total consumption. 





rth of England trade shows greater .pros- 





from 5 to 40 per cent., according to 


load, and these prices are further subject to discounts of | has 


THE ‘‘ NAPIER” INK-STAND. 

Tue ‘‘ Sapphire” ink-stands, invented and sold by 
Mr. Ed. Darke, of 14a, Great Marlborough-streei, 
Oxford-circus, London, W., have now been before 
the public for some considerable time, and are we!| 
known. An entirely new form has, however, re. 
cently been placed on the market by Mr. Darke, whic} 
we illustrate below. In this illustration the ink-stand 
is drawn in section, which clearly shows the principle 
of construction. 

The ink is contained in an acid-proof rubber ves<e] 
A, enclosed in the inverted cup B, which cup has 
screw threads cut on its outer circumference, by 
means of which it can be raised or lowered in the 
base C. In this hollow base is a semi - hemispherical 
piece of wood D, which is fixed by a screw as shown. 
By turning the part B the rubber vessel A, which 
contains the ink, may be forced down on the com- 
pressor D, and the ink is thereby forced into the 
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glass dipping-cup E, to any height required. When 
not in use the part B may be turned back, and the ink 
in E will then sink into the vessel A and be preserved 
from evaporation. 

A little on one side of the screw which holds the 
compressor D will be seen a small hole in the base, 
which corresponds with another hole in the compressor. 
When these are in line, if a peg be inserted, the com- 
pressor cannot then turn, and the screw may be taken 
out and the apparatus taken to pieces and inspected. 

The 1 ubber ink-well and the compressor are cemented 
together, and the compressor is attached tothe bottom 
of the outer case, so that it can be drawn down should 
the rubber take a permanent cet upwards, after being 
in use some time, 

The advantages claimed for this ink-stand are: sim- 
plicity of action, non-liability to get out of order, 
clean ink always in sight, little evaporation, and that 
the pen cannot reach the dregs. This ink-stand is sold 
under the name of the ‘ Napier,” and may be pro- 
cured from the inventor. 








THE GrowTH oF StockHoLM.—The comparatively rapid 
growth of the Swedish capital and the prospects of a con- 
tinued material increase of the population have made the 
question of house accommodation a very important one, 
inasmuch as land conveniently situated for this purpose is 
somewhat scarce. A special commission has been working 
for some time, and their report recommends the use of the 
present drill-ground for building purposes, and the securing 
of a new drill-ground in a suitable place. The area of the 
land, which will be made available for building purposes, 
amounts to some 6,800,000 square metres, of Shick it is 
proposed to apply an ample sufficiency to streets and 
open squares. The value of this land is put at about 

,000,000 kr. 
nine times as 
4,000,000 kr. 


whilst the cost of a new drill-ground, 
big as the old, will only amount to some 





American Locomotive-Buripine.—-The fifth anuual 
report of the American Locomotive Company, which 
covers the operations of the undertaking for the fiscal 
year ending June 30, 1906, shows that the gross earnings 
of the twelve months were 42,547,876 dols , as compared 
with 24,150,201 dols. in 19045. The net earnings of 
1905-6 were 6,462,506 dols , as compared with 4,353,668 
dols. After provision had been made for fixed charges, 
the balance available for 1905-6 was 6,180,693 dols., as 
compared with 4,241,481 dols. in 1904-5. The dividend 
upon the preferred stock absorbed 1,750,000 dols. in each 
of the two years. Out of the surplus of 4,430,693 dols. 
for 1905-6, the company expended 1,001,565 dols. in ex- 
tending and improving its plant, while 2,000,000 dols. 
was placed to a further improvement and betterment 
fund. From the balance of 1,429,129 dols. still remaining, 
the directors recommended a dividend upon the common 
stock absorbing 312,500 dols., leaving a final surplus of 
1,116,629 dols. to be carried to the credit of 1906-7. The 


ed | corresponding final surplus twelve months previously was 


607,924 dols, A shovel-shop which it was proposed to 
establish at Dunkirk is now being constructed at Rich- 
mond. A subsidiary company has been formed under 
the title of the American Locomotive and Automobile 
Company. This company will devote itself to the pro- 
duction of automobiles and motor vehicles. A factory 
been constructed for it at Providence, Rhode Island, 





and is now in operation. 
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In our article on the Engineering and Machinery 
Exhibition now being held at Olympia we gave an 
account of the exhibit of the James Keith and Black- 
man Company, Limited, of 27, Farringdon-avenue (see 
page 414 ante), making reference to the Blackman fans 
exhibited by this firm. Amongst others there is a 
36-in. pressure blower, of which we now give illus- 
trations, The design is somewhat different from that 
of the older type, the curve of the vanes being such 
that a higher efficiency is obtained. The blades are 
fixed between cheeks of peculiar construction ; which 
cheeks run in close proximity to stationary cheeks of 
similar form, the latter cheeks forming recesses within 
the fan-care for a special purpose. Ordinarily twenty 
blades is the number used in the wheels of the smaller 
sizes of Keith fans, but in the 36-in. fan, as shown at 
the Exhibition and in the accompanying illustrations, 
twenty-four blades are employed, each blade being 
13 in. in length, measured radially across, and 15} in. 
in axial length to the tip. The space in the centre, 
between the inner tips of the blades, is about half the 
diameter of the outside of the wheel; and the air 
enters from the outside into this centre eye or space, 
from both sides of case. This fan is reversible, but 
the efficiency is higher when run in the direction 
indicated by the arrow. When running at 784 revo- 
lutions per minute it is said to deliver 38,000 cubic 
feet of air per minute against a pressure equal to 6 in. 
of water. The Keith fan is the invention of James 
Keith, Assoc. M. Inst. C.E., M.I. Mech. E. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 22nd ult., Messrs. Wm. Doxford and 
Sons, Limited, launched from their yard at Pallion the 
8.8. Ryall, for Messrs. Stephens, Sutton, and Stephens, 
Newcastle, The dimensions are: — Length, 365 ft.; 
breadth, 51 ft.; moulded depth, 274 ft.; the dead-weight 
of cargo and bunker coal carried is 7000 tons. Engines 
and boilers are also being supplied by Messrs. Doxford. 





On Saturday, the 22nd ult., the large screw _cargo- 
steamer Oceana, built by Messrs. David and William 
Henderson and Co., Limited, Partick, to the order of 
Messrs. Maclay and McIntyre, of Glasgow, underwent a 
successful trial trip in the Firth of Clyde. The dimen- 
sions are :—Length over all, 415ft.; breadth, 52 ft.; depth, 
moulded, 29 ft. 8 in.; and a tonnage of 4850 tons. 
A complete installation of electric light has been fitted 
throughout the vessel. A set of triple-expansion engines 
has been supplied and fitted by the builders, having cy- 
linders 26 in., 43 in., and 71 in. in diameter, with a 4-ft. 
stroke ; and two large single-ended boilers, working at a 
pressure of 180 lb. -Everything passed off satisfactorily, 
und a mean speed of 124 knots was easily attained. 





_ Thenew Indian trcopship Northbrook, built by Messrs 
Jubn Brown and Co., Limited, of Sheffield and Clyde- 
hank, from the design and under the supervision of Sir 
lidward J. Reed, K.C.B., for the Royal Indian Marine, 
carried out her official trials last week in the Firth of 
Clyde. The vessel went down the river on Tuesday after- 
noon, and on Wednesday, the 26th inst., after adjust- 

ent of compasses, an exhaustive series of p ive 
trials were run over the measured-mile course at Skel- 
morlie, On Friday, the 28th inst., the official trial took 
place. With the full specified dead-weight on , the 
\essel made six run on the measured mile at uniform time 
intervals, and a speed of 17.1 knots was attained. The 
ineasured-mile speed was subsequently fully maintained 
over a six hours’ continuous trial. On Saturday a pro- 
gramme comprising trials of stopping, starting, and re- 








versing the main engineer, steering, circling, &c , 
was carried out. Sir Edward Reed has been re- 

















presented at Clydebank during the whole period 
of building and carrying out the trials of the vessel 
by Mr. Francis F. Hill, M.I.N.A., who superinterce] 
the construction of the previous Indian troopships Warren 
Hastings, Hardinge, and Dufferin. The Northbrook has 
a length of 360 ft., and is of 52 {t. 3 in. breadth, moulded, 
and 31 ft. depth, moulded. She has ample accommoda- 
tion for 1000 men with all their impedimenta. 


The steamer Goslar, which has just been finished b 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
at their Nepture Works, went on trial off the coast on 
Saturday, the 29th ult , attaining a s) of 124 knots. 
The vessel is 394 ft. in length by 52 ft. breadth, and 
carries over 7000 tons dead-weight on a light draught of 
water. Her engines and boilers have been constructed at 
the Neptune Works, and consist of a set of quadruple- 
expansion engines on the Yarrow -Schlick - Tweedy 
system, supplied with steam from three single - ended 
boilers. The owners are the Deutsch-Australische D.G., 
of Hamburg. 








Errect OF THE SAN FRANCISCO EARTHQUAKE ON SEWERS 
AND PavemENtTs.—Mr. Harris D. Cormick, of San Fran- 
cisco, who had charge of the sewer and street improve- 
ments carried out at the time of the recent earthquake in 
that city, has given in the New York Engineering News 
some interesting particulars of the effect of the earth- 
quake on the sewers and pavements. The area in ques- 
tion was divided into four classes :—(1) Rock; (2) rock 
overlaid with sand ; (3) filled-in tidal areas, the bottoms 
of which are composed of soft mud of considerable 
depth ; (4) filled marsh land and swamps, which were 
originally about the same level as ordinary high tides. 
In the first class there was no permanent displacement 
noted, and the sewers were not affected. In the second 
class there was no permanent displacement, except where 
the original ground supported a fill. In one case of 
ground of thisclass the fill is said to have consisted of sand 
that had been in place for twenty years. The maximum 
settlement due to the earthquake was 24 ft., and the 
lateral movement 3.5 ft. In the area that settled the 
sewers were destroyed. In the ground of the third and 
fourth classes there was in a number of places con- 
siderable movement, in some cases the lateral dis- 
placement being 6 ft. in an easterly direction, and the 
settlement about 5 ft. Where there was no permanent 
movement in the ground, the sewers were not injured to 
any great extent. A number of.:sewers were in course of 
construction at the time of the earthquake, and, with one 





exception, the masonry sewers were located on firm 
ground, and were supported on piles. These sewers were | 
not inju In one street there was in course of con- | 
struction a 5-ft. circular sewer of concrete. This was of | 
heavy design, and was laid partly on a foundation of sand, 

overlying mud, and a portion on piles. The ground | 
settled unevenly, and the sewer cracked in planes vertical | 
to the axis, and these cracks occurred at the joints formed 
between each day’s work. No cracks occurred along the | 
line of the sewer. It is the opinion of Mr. Cormick that 
a reinforced concrete sewer on a pile foundation will | 
answer best in places liable to earthquake; it should 

be designed with rather a heavy crogs - section, and | 
the reinforcement should be sufficiently strong and so | 
placed, that if the sewer should be broken by an earth- | 
quake the steel will hold the separate D pao of concrete 
in plaze, and prevent the sewer going altogether to pieces. 

The masonry sewers that fai were, however, very 
poorly constructed ; in fact, in many of the old sewers | 
there was nothing but sand between the joints of the 
brickwork. Had good Portland cement mortar been used 


there is little doubt the sewers would have st»od better. 


a ’ ‘ 
Fria, 3. 
DEVELOPMENT OF THE MARINE STEAM- 
TURBINE.* 


By the Hon. C. A. Parsons and R. J. WALKER. 

Durinc the last few years the steam-turbine has formed 
the subject of many papers read before various leading 
institutions, and its different applications have often been 
referred to It is hardly within the scope of this paper 
to dea] in detail with the earlier experiments and trials 
which have led up to the present satisfactory position 
of the turbine. The following table shows the advance 
made in sizes and economy in steam consumption in tur- 
bines applied for electrical purposes :— 




















Steam per |Steam Pres- 
Date. Capacity. Kilowatt- Vacuum, Superheat sure J 
Hour. | Square Inch. 
kilowatts Ib. in. deg. F. Ib, 
1887 75 50 se os | 120 
1892 100 27 27 50 - 
1898 1250 18.81 28 180 130 
1901 | 1000 17.30 27 198 150 
1902 3000 14.74 7 235 133 
1904 4000 15.40 23.7 150 20) 


Superheating of the steam has been adopted in tho 
case of land turbines, and it has been found by experi- 
ments that for every 10 deg. Fahr. of superheat the steam 
consumption is reduced by about 1 percent. Fig. 1 on the 
next page, based upon a large number of tests, shows the 
steam consumption of different sized plants per kilowatt- 
hour without superheating, and from this it will be noted 
that the efficiency increases steadily asthe sizegrowslarger. 

a are also used for generating electrical 
current for the transmission of power, the working of 
electric tramways, railways, pumping, mining, and 
similar purposes. They are also used coupled direct 
to fans for producing forced and induéed draught for 
general ventilating purposes; for driving centrifugal 
and screw-pumps, and also for the more important 
work of driving blowers for supplying air under pressure 
for blast-furnace and other purposes. Land turbines 
have been very largely adopted in the past few years for 
the generating of electricity, as indicated by the fact 
that these machines are one in the power-stations 
of some forty corporations and of twenty-five public 
electric supply companies. One of the largest power- 
stations in England, now approaching completion, con- 
tains two units of 3000 horse-power and six units of 6000 
horse-power each. The total horse-power of land turbines 
of the Parsons type delivered and on order, including tur- 
bines at work and under construction by licensees on the 
Continent and in the United States at the present time, 
is nearly 2,000,000 horse-power. The installations now 
on order include units of upwards of 10,000 horse-power. 

The application of the steam-turbine to the propulsion 
of ships has attracted a great deal of attention in the 
shipbuilding world within the last few years. It was 
not until the year 1894 that the idea of propelling a vessel 
by means of a steam-turbine was put into practical form. 
The Turbinia, as is now generally known, was the first 
vessel to be fitted with turbine engines, and between the 
years 1894 and 1898 many experiments were made with 
the Turbinia, necessitating radical c in the design 
and arrangement of the machinery. The first engine 
which was tried was of the radial-flow type, giving about 


* Abstract of paper read at a meeting of the Institute 
of Marine Engineers ut the Engineering and Machinery 
Exhibition on September 29. 
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1500 horse-power to asinglescrew. The results, however, 
were far from satisfactory, a speed of only 18 knots bein 

obtained. Several different were tested wit 

this engine, and the results, compared with the power 
registered by a dynamometer, showed in every case a very 
low propeller efficiency. The original turbine engine was 
removed, and the engines finally adopted consisted of 
three turbines in series—high-pressure, pera! og 
sure, and low-pressure—each driving a separate shaft, 
with three propellers on each shaft. A reversing turbine 
was coupled, with the low-pressure turbine, to the central 
shaft. Very exhaustive trials were carried out by Pro- 
fessor Ewing in 1897. A full account of these trials will 
be found in the Transactions of the Institution of Naval 
Architects, vol. xlv. (1903).* Following the success of the 
Turbinia, the to: lo-boat destroyers Viper and Cobra 


TaBLeE I.—Particulars of Steamers Illustrating the 
Development of the Marine Turbine. 


e j 

















| | bs. g | 
| 2 |8 | 4 
_—— Owners. Dimensions. 3 Sm |e 
| |8F/ 82 | 3 
dd eed 
ft. 
King Edward Turbine 250 x 30179; 562) 3,500 1901 
Steamers, Ltd. } 
The Queen . 8.E. and Chat- |310x 40x25 1,676} 7,500 1903 
ham Railway | 
., Ltd. | 
Virginian and| Messrs. J. and |520x60x41 /|10,754/12,000; 1904 
ictorian | A. Allan, Ltd. 
Carmania Ounard Steam- |678 x 72 x 52 | 19,524 /21,000| 1906 
ship Co., Ltd. 
Lusitania and Ditto 785 x 88 x 60} | About |70,000| Now 
Mauretania 33, build- 
ing. 





STEAM CONSUMPTION OF TURBINES. 
STEAM PRESSURE 150 LBS. SQ. INCH, VACUUM AT 


FULL LOAD 27 INCHES, AT HALF LOAD 27% INCHES, 
AT QUARTER LOAD 28 INCHES, BAROMETER 30 INCHES. 


Fig]. 
56 
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Lbs. Per Kilowatt-Hour 
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(9614.4) 


Nominal Power of Machine Kilowatts. 


turbine vessels in service for commercial purposes, repre- 


sen a total of about 105,000 gross tonnage and 235,000 
indicated horse-power. Table I., appended, will, — 
best represent the various steps in the adoption of the 


turbin ine for commercial pu: 

Fig. 2 shows in diagrammatic form the comparative 
sizes of the various ships which illustrate the develop- 
ments in marine turbines. The profile of the vessels 
shown are to the same scale. 

As regards war vessels, the destroyers Velox and Eden 











By the courtesy o M. Pierrard, of the Belgian Gover) 
ment, particulars are just to hand of the first season's 
| running of the turbine steamer Princesse Elisabeth .», 
| the Ostend and Dover service, and are given in Table | j 
| on the opposite page, along with the particalars of simii.; 
vessels on the same service, but fitted with paddle 
engines. 
rom this table it will be seen that the turbine boxt 
does the passage in about 15 per cent. less time than thie 
paddle-steamers on the same coal consumption. Redy 


Fig. 2. 


VARIOUS STEPS IN THE DEVELOPMENT 
OF THE STEAM TURBINE FOR MARINE 


PROPULSION. 


VICTORIAN & VIRGINIAN. 1904. 


CARMANIA. 1906. 








LUSITANIA & MAURETANIA. (307. 




















were built and fitted with twbite machinery for the 
Royal Navy. They achieved remarkable s; the Viper 
taking the position of the fastest vessel in the world, 
with the phenomenal speed of 36.86 knots. Unfortu- 
nately, however, the Viper ran on the rocks of the 
Channel Islands in a fog, and ultimately became a total 
wreck. The Cobra foundered in a storm. Thus, after 
two or three years of hard work, the Turbinia was the 
only vessel afloat with turbine engines. 
The marine turbine was first adopted for commercial 
urposes in the summer of 1901, in the aa steamer King 
ward, built to the order of Captain illiamson, who in 
the following year ordered a second turbine steamer—the 
Queen Alexandra. Other vessels quickly followed these 





steamers, until there are at the present time thirty-one 


* See ENGINEERING, vol. Ixxvi., page 101. 


were the next vessels, following the Viper to be built for 
the British Admiralty. These two vessels were fitted 
with additional engines for obtaining economical results 
when cruising at low s 

The next vessel to be fitted with turbines for the 
British Admiralty was His Majesty’s third-class cruiser 
Amethyst.* This vessel was also fitted with cruising 
turbines, and the results of the trials, when compared 
with those of sister vessels ordered at the same time as 
the Amethyst, and of the same dimensions and lines, 
but fitted with reciprocating engines, demonstrated the 
may of the Parsons — ge od = ony in this 
class of vessel, more especially at t igher powers. 
His Majesty’s battleship poe Beaten is one of the latest 


war Vv to be fitted with turbine engines. 





Steam from boilers. 

Main regulator valve. 

Steam to H.-P. turbine. 

H.-P. turbine. 

Exhaust from H.-P. turbine to automatic 
closing-valve. 

Automatic closing-valve. 

L.-P. turbine. 

Exhaust to condenser. 
Condenser. 

Astern turbine. 

Air-pump. 

Main inlet to circulating pump. 
Circulating pump. 

Circulating discharge to condenser. 
Condenser discharge overboard. 
Maneuvring valve, L.-P. ahead. 
Steam to L.-P. ahead. 
Maneeuvring valve, L.-P. astern. 
Steam to L.-P. astern. 
Governor-valve. 

Vacuum augmentor. 

Vacuum augmentor condenser. 


SdcHePOWOZEP Rares Boop 


ing the turbine boat to the displacement and speed of 
the paddle- boats, and assuming that the indicated -horse 
power would v as the cube of the speed, the mean 
consumption of the Princesse Elisabeth would be about 
17 tons, as against 24 tons in the paddle-boats, showing 
a saving of over 25 per cent. E 

The following mercantile turbine-driven vessels hav: 
been completed for service this year :—The pleasure and 
mail steamer Rewa, for the British India Steam Naviga 
tion Company, Limited, of 455 ft. by 56 ft., and 164 knots 
speed ; the new Clyde passenger steamer Duchess of 
Argyll, for the Caledonian Steam Packet Company, 
250 ft. by 30 ft., and 20 knots s ;* the Thames pas 
senger steamer Kingfisher, for the General Steam Nav i- 
gation Company, of 275 ft. by 32 ft., and 20 knots speed: 





~ * See ENGINERRING, vol. Ixxviii., page 689. 


* See ENGINEERING, vol. lxxxi., page 697. 
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the three cross-Channel steamers for the Great Western 
Railway Company’s new route, Fishguard to Rosslare— 
viz., St. David, St. Patrick, and St. of 350 ft. by 
4i ft. by 13 ft. 6 in., and knots speed ;* the cross- 
Channel steamer Viper, for Messrs. G. and J. Burns, of 
315 ft. by 39 ft. 6 in. by 12ft., and 21? knots speed ;+ and 
another Clyde passenger steamer, the Atalanta, for the 
Glasgow and South-Western Railway he oS of 210 ft. 
n 


7 ft. by 10 ft. 6in., and 174 knots s: be addition 
uy the shots the two Great Gonteal Hallway Company’s 


Fig. 6. 





A. Steam from boilers. H. L.-P. turbine. 

B. Main regulator valve. 

C. Steam to H.-P. turbine. 

D. H.-P. turbine. 

E. Exhaust from H.-P. turbine to I.-P. 
turbine. 

F. L-P. turbine. 

G. Exhaust from 1.-P. turbine to L.-P. 
turbine. 


K. Condenser. 
L. Air-pump. 


O. Circulati: 


|and a further steamer for the Union Steamship Com- | 


J. Exhaust to condenser. 


P 
M. Main inlet to circulating pump. 
N. Circulating pump. 
ng discharge to condenser. 
P. Discharge overboard. 
Q. Astern regulator valve. 


Messrs. J. Brown and Co.,* and Messrs. Swan, Hunter, | Tani 11.—Performance 
allsend on 


and Wigham Richardson, Limited, and the W: 

Slipway and a Company,t the following mer- 
cantile orders are in hand :—Two large ocean-going liners 
by the Fairfield Shipbuilding and Evgin 
two cross-Channel steamers for the South-Eastern and 
Chatham Railway, similar to: the Onward and Invicta ; 


pany, of New Zealand, by Messrs. Denny ; two large sets 
of turbine-engines for shipment to Japan by the Turbine 


3 SHAFT ARRANGEMENT OF TURBINE MACHINERY IN SERIES. 





R. Steam to astern turbine. 

8. Astern turbine. 

T. Cruising regulator-valve. 

U. Steam to cruising turbine. 

V. Cruising turbine. 

W. Exhaust from cruising turbine to auto- 
matic closing-valve. 

X. Automatic closing valve. 


4ig.7. 4 SHAFT ARRANGEMENT OF TURBINE MACHINERY. 
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A. Steam from boilers. M. Steam to H.-P. astern turbine. V. L-P. cruising turbine. 

B. Main regulator valve. N. H.-P. astern turbine. W. Exhaust from I.-P. cruising turbine to 
C. Steam to H..P. turbine. O. Exhaust from H.-P. astern to L.-P. self-closing valve. 

D. H.-P, turbine. astern turbine. X. Self-closing valve. 

E. Exhaust from H.-P. turbine toL.-P. _P._L.-P. astern turbine. Y. Direct steam-regulator valve to L.-P. 
_ _ turbine. Q. Regulator valve to H.-P. cruising cruising turbine. 

F. L.-P. turbine. turbine. Z. Direct steam to I.-P. cruising turbine. 
G. Exhaust to condenser. R. Steam to H.-P. cruising turbine. a. Exhaust from H.-P. cruising turbine 
Hi. Condenser. 8. H.-P. cruising turbine. to self-closing valve when engine- 
J. Air-pumps. T. Exhaust from H.-P. cruising turbine rooms are independent. 

K. Oirculating pump. to self-closing valve. b Self-closing valve. 

L. Astern regulator valve. U. Self-closing valve. 


steamers are nearing completion, and will, it is antici- | Company, of Wallsend; and the Royal yacht, building by 


pated, be put on service this year, and the yacht Mah- | Messrs. Inglis, the turbine-engines for which are 


being 


roussa, which has been re-engined by Messrs. A. and J. | manufactured at the Turbinia Works, Wallsend ; repre- 


Ing rm gy run her trials, when a speed of 174 knots was 


attained, 


weary fy! work in hand a total indicated horse-power of 
about 590,000. 


In addition to the large number of war vessels that) The arrangement of turbines which has been almost 


are now bein 
by eight of the 
and also in addition to the two express 





* See 
+ See 
+ Ibid., 


106 ante. 
GINEERING, vol. Ixxxi., pages 320 and 653. 
vol. Ixxxi., page 697. 


built and fitted with turbine machinery | universally adopted in the mercantile marine is that of 
Parsons Marine Company’s licensees, dividing the power equall 
unarders by | high-pressure turbine on the centre shaft, exhaustip 


over three shafts—viz., a 
| into twolow-pressure turbines, one on each side. Figs.3 tos 





* See ENGINEERING, vol. Ixxxi., pages 729, 753, and 790. 
+ See page 345 a, te. 


ing Company; | 


of Turbine and Paddle Steamers 
-Ostend Service. 








8 We PS 
| 3 | é | § 5 
fe La | 3 
5¢ E | .@3 | 
| ES | | £3 
}s"™ 1s 5 3: * 3 
Length between perpen- } os 
Gest... * metres; 104.85 | 103.70 | 108.70 | 108.70 
Breadth .. os . » | 132192) 11.58 11.68 | 11.58 
Meandraught .. .. ,, | 292) 285| 282| 2.82 
Displacement in metric tons ..| 2005 1853 1847 1829 
Registered tons .. se -- {L747 Tx. 1474 Tx. 1450 Tx. 1375 Tx. 
Type of engines .. --| Ture | = - | Com- 
bines | pound | pound | pourid 
Speed on trial .. knots} 24 | 22.187| 22.2 22 
Date of construction -+| 1906 1896 1898 1898 





_In the year 1905 the mean consumption of coal per 
single trip, and the mean time per trip from Ostend to 
ae and vice versd, of the four prececing vessels were 
as follows :— 
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Total number of trips .. --| 8 278 =| (278 232 
Mean duration of trip .. min. 187 | 217 | 212 227 
Consumption per trip; m. tons, 23.01 24.05 23.82 | 24.80 


~ For the ‘six first months of the year 1906 the corres- 
ponding results were the following :— 











7 3 | ¢ 4 
“ BRR | 3 
‘ 
Ei Fe as | g 
: + 
Total number of trips ..  ..| 184 | 182 | 106 | “ 
Mean duration of trip .. . (185m. 2s. |210m. 5s. |'206m.4s.|202m. 4s. 
Consumption per trip; m. tons; 22.71 | 23.22 | 24,27 24.87 
Turbine Mean Results, 
Boat. Paddle-Steamers. 
Total number of trips Fe 216 1070 
Mean duration of trip .. .. 185 m. Os. 215 m. 46. 
Consumption per trip ; m. tous 24.06 2 


show a three-shaft arrangement of machinery. In such a 
case the high-pressure turbine is made suitable for an 
expansion ratio of about 5, and the low-pressure for 25. 

n gg ae a similar ar ement is adopted as 
in the Turbinia—viz., three ah turbines in series 
(Fig. 6), with one astern turbine on the centre shaft only. 
‘This arrangement permits of a reduction in weight, with 
equal efficiency, as compared with the high-pressure and 
two low-pressure turbines in parallel. 

In very large installations it is desirable to divide the 
power over four shafts (Fig. 7), whereby the revolutions 
may be increased, and the size of the units reduced. The 
four-shaft arrangement lends i well to large war- 
vessels, as two complete sets of engines are obtained—viz., 
one high-pressure and one low-pressure, with condensing 
plant in each engine-room. A two-shaft arrangement was 
adopted in the yacht Narcissus, which gave tet A oa re- 
sults; but for powers over 2500 or 3000 indicated horse- 
power a two-shaft arrangement entails additional weight. 

ere more light might yet be thrown on the ques- 
tion of high-speed propeller efficiency, a considerable 
amount of experience has now been obtained with turbine- 
driven propellers, which enables a close estimate to be 
made as to the efficiency which may be onpeeens in a 
given design where reliable data as to the horse-power 
necessary for the proposal in question can be obtained. 

On account of the greater range of expansion dealt with 
in the turbine, as compared with the reciprocating engine, 
a good vacuum is much more essential in the former 
than in the latter; and because of the importance of a high 
vacuum with the steam-turbine, careful consideration re- 
quires to begiven to the condensing plant. With a view 
of maintaining a high vacuum, a new apparatus, known 
as the ‘‘vacuum augmentor,”* bas been introduced to assist 
the ordinary air-pump and condenser. The augmentor 
consists of a small steam ls ape in @ contracted ae 
tion of a pipe, led from the of the condenser. e€ 
jet draws air from the condenser and delivers it to the 
air-pump through a small auxiliary cooler. By this means 
theair is reduced to a negligible quantity. The vacuum 
augmentor has now been fitted in several vessels with 
very good results. As an illustration of the importance 
of high vacuum, Fig. 8, on the next page, shows the 
energy of steam that can be utilised in a steam-turbine 
as compared with a reci ting engine. 

Another em which often been referred to in con- 
nection with turbine machinery is the question of boiler 
pressure. The effect of difference of boiler pressure 
between 150 lb. and 200 Ib. is relatively smaller with tur- 
bines than with reciprocating engines, and it is very 
questionable, in the majority of cases, whether the saving 
in coal by the adoption of high boiler pressure woula 
justify the increase. More po gy J is this the case in 
moderate-speed vessels, in which, to obtain reasonable 
propeller efficiency, a certain diameter of propeller is 
necessary, and the revolutions to correspond are mode- 
rately low. It is necessary to obtain a certain surface 





* See ENGINEERING, vol. Ixxviii., page 501. 
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turbine-blades, to obtain reasonable economy. The dia- 
meter of the turbine, therefore, becomes greater in 
proportion to the power, and the blade heights in the 
annulus between the drum and the casing are relatively 
shorter ; this gives a relatively greater clearance loss. The 
clearance area is practically constant for a given diameter, 
so that with higher pressures and denser steam the loss 
through clearance space will be greater. 

Another point which has been greatly discussed in 
connection with turbine machinery is the question of the 
method of measuring the horse-power developed by the 
turbine-engines. As is now more or less generally known, 
it is not possible to indicate the power of the turbine as 
in the ordinary method of the indicator diagram of re- 
ciprocating engines; and in the absence of any such 
method, it is found most convenient to take the estimated 
indicated horse-power as the equivalent indicated horse- 

wer which would be required with reciprocating engines 
= the particular class of vessel proposed. Messrs. W. 
Denny and Brothers have recently introduced a new 
dynamometer, or torsion-meter, for obtaining the power 
transmitted by the shaft, the readings being obtained by 
the torsional deflection of a given calibrated length of the 
main shafting.* This instrument has been used on several 
vessels, and appears to give very reliable results; and 
where facilities are at hand for obtaining the effective 
horse-power by means of tank experiments, the shaft 
horse-power, together with the effective horse-power, form 
a very good basis for estimating propeller efficiency. 

Other advantages incidental to the turbine might be 
cited—such as reduced weight of machinery, steadiness 
and smoothness of running, reduction in oil and stores, 
absence of racing in a seaway, &c.—which have brought 
the turbine to a commercial success. 

The development of the marine turbine has taken place 
almost entirely in Great Britain. A few war vessels have 

n fittedin France and Germany. The reason that the 
Parsons marine turbine has made so little p on 
the Continent in the past is probably due to the fact that 
in France and Germany rival turbine systems of local origin 
have been energetically exploited, inducing those resp °n- 
sible for the ordering of new vessels to defer the adoption 
of a new system untif the claimants have results to show. 

The Parsons turbine was introdu on the Continent 
in the small French torpedo-boat No. 293. This boat, 
ordered by the French Navy, as an experiment, in the 
year 1903, has been in continual service for over two 
years without any breakdown or repair, and continues to 
give in practice the results obtained on trial. Naturally, 
so small a boat hardly demonstrates the results which 
might be expected from larger installations. The above- 
mentioned experimental torpedo-boat is 130 ft. by 14 ft. 
beam and 95 tons displacement. She attained a speed 
of 26.2 knots. The arrangement of machinery is similar 
to that in the Turbinia—viz., three turbinesin series. In 
France a mail and passenger boat is being built for the 
Marseillesand Algiers service of the Compagnie Generale 
Transatlantique. She is 378 ft. by 43 ft., and is designed 
for a service speed of knots. In the United States 
five passenger vessels are being built, and a scout cruiser 
of of knots speed for the United States Government, to 
be fitted with Parson turbines. 

Parsons turbines fitted to vessels in this country repre- 
sent a total horse power actually completed of about 
280,000 indicated horse-power. The total horse-power 
of marine turbine-engines completed and on order with 
the Parsons Marine Company ad their licensees is over 
870,000 indicated horse-power. 








Tron Minerats IN Franct.—The imports o iron 
minerals into France in the first seven months of this 


year amounted to 1,172,900 tons, as compared with 62, Lond 


1,218,353 tons in the corresponding period of 1905, and 
956,376 tons in the corresponding period of 1904. In 
these totals German minerals figured for 852,877 tons, 
935,972 tons, and 667,484 tons respectively ; and Spanish 
minerals for 234,754 tons, 193,371 tons, and 207,073 tons 
respectively. 


facturing Company, of Pittsfield, Mass, U.S.A., de- 
scribes the ‘ Brilliant” flame arc lamp made by that 
company. This arc lamp is made either for direct or 
alternating current. The carbons converge towards each 
other, and the mechanism is of the differential magnet 
type for direct-current and of the differential disc-motor 
type for alternate-current working, the carbons in both 
cases being regulated by chain-feed. 

Messrs. John Brotherton, Limited, of the Imperial 
Tube Works, Monmore Green, Wolverbampton, publish 
a catalogue of their specialities, which include hes and 
fittings for all purposes connec with gas, steam, and | 
hydraulic work. his firm manufacture cylinders for 
compressed gases, coils for refrigerating and other pur- 
poses, and everything in the way of union joints, expan- 
sion joints, sockets, &c., for 
mountings, &c. 

We have received the September number of the 
Brush Budget. We do not gather from remarks made 
in these pages whether or not this illustrated pamphlet | 
is intended to take the place of the more ordinary form 
of catalogue, Issued in a coloured pictorial cover, the | 
little paper contains notices of recent contracts and 
work which the Brush Company ‘has in hand, and ap | 
—_ to be an attempt to issue a catalogue in magazine | 
orm. 


rm 

The Worthington Pump Company, Limited, 153; | 
Queen Victoria-street, E.C., have issued a special marine 
catalogue of Blake pumps. As the title implies, the book 
is clescriptive of all types and sizes of pumps suitable for 
marine work. The catalogue is illustra’ with blocks 
made from drawings, and detail numbered drawings are 
given towards the close, for ordering of spares, duplicate | 
parts, &c. The sizes described range from small pumps | 
or launches to patterns of the largest type. Descrip- | 
tions are also given of feed-water heaters and also of 
pumps for fire-floats. 

The Hydraulic Engineering Company, Limited, Chester, | 
have sent us a handsomely-bound volume illustrating and 
describing the very numerous hydraulic appliances and | 
machines made by them. The variety of the manufac- | 
tures dealt with is shown by the fact that the index of | 
the volume alone occupies twenty-two pages. Most of 
the important types of plant manufactured are illustrated 
by full-page engravings, and include hydraulic coal- 
hoists, cranes, lock-gate and swing-bridge machinery, 
pumps of all kinds, panching, shearing, and riveting 
machines, portable hydraulic drilling and tapping appa- 
ratus, tube and shell-drawing presses, hydreviic sawing 
machinery, sewage-pumping plant, &c. The catalogue 
angers to contain examples of every kind of duty to 
which water power has been applied, many of the in- 
stances being evidence of the enterprise of the firm. 

A useful card of instructions has been compiled and 
emt by Messrs. Tozer, Howard, and Co., 72, Leaden- 
all-street, E.C., for the use of export shippers. The 
card gives the various regulations with regard to mark- 
ings and weights on packages and cases to which it is 
necessary to conform when eee to countries abroad. 
This firm also issues hand-books on foreign customs, re- 
gulations, and other matters of interest to exporters. 
_A neatly got-up and well-illustrated booklet gives par- 
ticulars in abridged catalogue form of steam appliances 
and fittings manufactured by Messrs. Holden and Brooke, 
Limited, Manchester. Information is given relating | 
to injectors of various patterns, ejectors, pulsating 
pumps, feed-water heaters, steam-taps, &c., ell fittings, 
cocks, &c. 

We have received a trade-list drawing attention to the 
prices and character of the various forms of explosives 
made by the New ae Company, Limited, of 

London Wall, E.C. This company manofacture | 
sporting smokeless and other powder, and high explosives | 
for mining and other purposes. 

Mesars. S. Denison and Son, Limited, of Leeds, have | 
sent us a price-list of suspended weighing-machines. | 
With this i weigher cases and material can be | 











delays caused by transport to fixed scale tables. The | 





* See ENGI=-EERING, vol. Ixxix., page 440. 





weigher is made in a"! sizes up to 200 tons capacity. 


A LearLeT from the Stanley-S. T. Electric Manu- | 


Kent, who have for some time m issuing a series of 
price-lists, have now sent us a set of thirteen bound 
in a file cover. This includes lists of the various speci- 
alities of the firm, such as cables, lamps, dynamos and 
motors, transformers, switches, &c. 

A catologue and price-list of Nernst lamps has been 
issued by the Electrical Company, Limited, Charing Cross- 
road. The list describes and illustrates the various forms 
of this lamp, together with the necessary shades, globes, 
&c., of ornamental or plain type. 

Messrs. Crompton and Co., Limited, Chelmsford, have 
sent us a leaflet describing their portable electrical test- 
ing sets. These sets of combined voltmeter and ampere- 
meter are contained in a ligat, but strong, oak case, pro- 


| vided with a strap handle for carrying. A moving-coil 
| instrument is so arranged as to be of use either as a 
t an- | voltmeter in conjunction with a series resistance, or as 
pipe work, as well as boiler | an ampere-meter in conjunction with a set of shunts. 








Tue Lonpon Scuoor or Economics and Poritican 
ScrENcE.—In consequence of unavoidable circumstances 
Sir ——— Gibb has been — to cancel his engage- 
ment to deliver the inaugural lecture of the session on 
Wednesday, October 3. The first lecture course on 
“Various Departments of Railway Economics” will 
commence on Tuesday, October 9. 





INSTITUTION OF MINING AND METALLURGY.—The six- 
teenth session of the Institution of Mining and Metal- 
lurgy will commence on Thursday, October 18, meetings 
being held monthly until May 16, 1907. The following 
awards are announced for recent work :—To Professor H. 

auerman, Assoc. R.S.M., the Institution’s gold metal, 
in recognition of his services in the advancement of 
metallurgical science ; to Mr. C. Butters, M. Inst. M.M., 
the Consolidated Goldfields of South Africa, Limited, 
gold medal for his researches in connection with the 
extraction and treatment of gold ores ; to Mr. E. S. Marks 
and to Mr.’S. N. Marks, conjointly, the Consolidated 
Goldfields of South Africa, Limited, premium for their 
paper on the ‘‘Bucket-Dredging Industry.” Students’ 
ag oy been awarded to Mr. J. S. Geikie and Mr. 
a . Mi. 





Warter-Cootine Towrers.—Some tests were recently 
made at mills at Farnworth, near Bolton, on water- 
coolers of the type constructed by Messrs. Jarvis Brothers, 
Limited, Middlesbrough. This type of cooler consists of 
lath grids, over which the water flows. The coolers are 
either of the open or enclosed natural-draught type, those 
used in the tests being of the open pattern. The mills at 
which these coolers were erected belong to Messrs. Thomas 
Nuttall and Son, Limited. At their Lakefield Mills a 
cooler of 75,000 gallons capacity was erec in connec 
tion with an engine plant of 1400 horse-power. At their 
Oak Mills a cooler of similar capacity was in use with a 
steam plant of 1300 horse-power. During a week’s trial at 
the Lakefield Mills in September, 1905, without the coo!- 
ing-tower, 160,000 gallons of town water were used in con- 
nection with the condenser. The temperature of injec- 
tion was —— and of discharge 134 deg. Fahr. ‘The 
following week, with the cooling-tower in use, no town 
water was required, and under similar weather conditions 
to those of the previous week, the injection temperature 
was reduced to 72deg. Fahr., and the discharge to 130 deg. 
Fahr. In subsequent weeks in October the average 
temperature of — came out at 57 deg., and of dis- 
charge at 112 deg. Fahr.; while in November the tempera- 
ture of injection was as low as 50 deg. Tests at the Oak 
Mills show that without the cooler the temperatures of 
injection and discharge were found to be 107 deg. Fahr. 
and 138 deg. Fahr. respectively for a week in July of 
this year, during which the average temperature of the air, 
registered by a wet bulb, was 68 =~ ahr. For a subse- 
quent week in the same month, during which time the 
wet bulb average was 62 deg., and during which the cooler 
was in use, the injection temperature averaged 78 deg. 
Fahr., and the discha: 109 deg. Fahr., a very material 


weighed while suspended by the crane, thus obviating | gain on the figures for the period without the cooler, even 
i allowance is made for the | 
the arr. 


ower temperature of 
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La Locomotive Actuelle. By Maurice Demou.in, Inge- 
nieur de la Traction, Compagnie des Chemin de Fer de 
/Ouest, France. Paris and Liége: Librairie Poly- 
technique, Ch. Beranger. [Price 40 frances. } «5 

Sixce the publication in 1897 of his work ‘‘ Traité 

Pratique de la Machine Locomotive,” the wide- 

spread and striking developments in steam trac- 

tion on railways have led M. Demoulin to add a 

fourth volume to the three of the earlier work, with 

the object of bringing the whole subject up to date. 

The book before us is, however, arranged in such 

a manner as to be, apart from connection with any 

other work, an excellent treatise on modern loco- 

motive practice. Though in many places the earlier 
volumes are alluded to, they are in practically no 
instance necessary to a full appreciation of the care- 
fully arranged information presented in these pages, 
and as an account of recent progress in this branch 
of mechanical engineering, the latest volume by 

M. Demoulin is complete in itself and self-con- 

tained. 

The high standard of M. Demoulin’s former 
work is fully maintained in this, and while the 
work is not encumbered with an excess or repeti- 
tion of detail, no points of essential interest or 
importance are omitted. 

Although no actual division is made, the work 
roughly falls into two portions. In the first portion, 
that comprised in Chapters I. and II., are reviewed 
all recent changes in important details and im- 
provements in the machinery, &c.; in the second 
the author places before the reader, in some 200 
pages, an essay descriptive of the more notable of 
the recent types of locomotives of Europe and 
North America. With the consideration of these, 
of course, including as it does the various schools of 
Continental, British, and American design, the 
study of progress in locomotive practice may be 
said to be concluded, for in the rest of the world are 
to be found only types which are sensibly copies of 
one or other, or a combination of two or more, of 
the types to be found in the above-named countries. 

It frequently happens that in books purporting 
to be works on the modern locomotive in the widest 
sense of the term, undue prominence is given to 
the work of that country to which the author be- 
longs. Thus an Englishman is tempted, in writing, 
to fill much of his work with descriptions of similar 
examples of English types, and he may crowd all 
American practice into a short chapter. An 
American is liable to write as if his were the only 
lines along which the locomotive could be rationally 
developed. His pages are, perhaps, full of parti- 
culars and details peculiar to the designs and types 
of his country, and British and Continental work is 
often given but scanty recognition. The author of 
the work under consideration has fallen into no 
such error. While giving, as is natural, first place 
to the practice of France, other countries are treated 
with a refreshing impartiality. To the considera- 
tion of British and German design is given in each 
case almost as large a portion of the book as is 
allotted to the work of France, while the practice 
prevalent in America, Belgium, Austria, Italy, &., 
is fully recognised. The book is therefore of far 
greater interest than if its scope were restricted to 
the discussion of the work of any one country. 

Progress has for the last few years, as the author 
remarks, been marked by a general interchange and 
borrowing of ideas. With but few exceptions, no 
one country can lay claim to the exclusive develop- 
ment of any particular features of the modern loco- 
motive. Engineers in France have led the way in 
one thing, Germans in another matter, and so on; 
but the modern locomotive has lost much of the 
individuality of design erstwhile so remarkable in 
tt ® work of engineers of the different countries. 
he tendency, as stated on page 3, is towards uni- 
formity of type, not only among the companies or 
systems themselves, but even between types of 
«:verent countries. In this country, although a 
narked change has been noticeable in the work of 





placed before us conclusions and deductions in 
themselves well worthy of notice, drawn from a 
study of the present situation by an engineer of ex- 
perience and high position. 

British engineers, as well as others, will be well 
repaid for any time spent over these pages. More- 
over, the style of the volume, the arrangement, and 
the exceptionally numerous and excellent illustra- 
tions pa en the pleasure of perusal no less than 
the value of the work ; and we are sure that it will 
be one to find its way on to many a library shelf, 
not only in the country of its origin, but also in 
this and other lands. 

The author deals more particularly with powerful 
types of engines evolved during recent years. He 
gives as his opinion that for the greater part develop- 
ment has not reached finality, and that for various 
reasons, however powerful the modern engine may 
be, the future will yet see a notable advance in 
this direction. As grounds for these assertions he 
draws attention to a variety of facts. He points 
out, for instance, that in America design has run 
towards the production of heavy engines, and that 
even if the limits of weight have now been reached, 
improvement in output of power may easily be 
sought in the perfecting of mechanism, and the 
lightening of parts, so that the weight shall be in 
those portions of the machine where weight means 
power, as, for instance, the boiler, instead of un- 
necessarily heavy wheels, frames, or rods, &c. On 
the other hand, certain Continental countries have, 
up to the present, kept weights down as much as pos- 
sible ; but loading gauges still admit of considerable 
increase in the size of locomotives, and the limit of 
power has not yet been reached. Stated concisely, 
recent American practice has a tendency towards 
the increase of power simply by the somewhat 
rough-and-ready process of increase in weight, 
while British and Continental practice favours 
extracting the maximum of power from a loco- 
motive of minimum weight consistent with the 
work it is called upon to perform. The fact that 
American designers have to some extent gone off 
along these lines does not preclude their ideas from 
adoption in other countries, and the book forms a 
striking record of the success attending the adop- 
tion in other lands of ideas emanating, at least in 
prototype, from American shops. Credit to whom 
credit is due, and on page 291 it is frankly 
admitted that many of the types of modern loco- 
motives had their origin across the Atlantic. While, 
on the one hand, American engineers of the present 
day realise the desirability of following the lead of 
Europe in the matter of improvements of detail, &c., 
it is only right that their due should be given them 
in cases in which their enterprise lay at the bottom of 
subsequent success elsewhere. To cite one notable 
example, the 4-4-2 type, originating in America, has 
been developed in engines conspicuously successful 
in France, in the form of the De Glehn compounds ; 
and in England, for instance, in the ‘‘ 251” class of 
wide fire-box engines on the Great Northern line. 

Only when data is gathered together in some 
such form as in this volume is it that one realises 
the various influences at work in different coun- 
tries. Take, for example, the subject of permis- 
sible axle-loads. Examples are given showing to 
what a degree this influences design, nor is this 
surprising when it is realised that the loads allowed 
vary from a maximum of about 26 tons in the 
United States to about 13 tons por axle in Austria, 
with a limit of about 19 to 20 tous for England. 
These facts influence to a great extent the choice of 
ene arrangement, and necessarily also the wheel 


e. 

British engineers, on reading Chapter IV., and 
especially pages 154 and 155, will feel fully justi- 
fied in following the line of action they have pur- 
sued up to the present. The author states, not 
without reason, that England is “‘ le pays des appli- 
cations solides.” Better praise could scarcely be 
given to a body of men having the care and interests 
of large organisations in their hands. As a rule, 
inclined to slow to make radical] changes or to 





the last six years, we have been inclined often to 
work too much a own lines regardless of | 
a at is being done elsewhere; or if we take note of 
the work outside our country, such notice is often 
prompted only by curiosity, without considering | 
whether such methods might be advantageously | 
s pted in Great Britain. Here, then, we have at 
hand, not only a résumé of the work of other coun- 
tries, which gives us a thorough grasp of the ten- 
cencies of other schools of design, but also have 











adopt new systems, once these are proved superior 
and the results to be obtained from their applica- 
tion have been placed beyond dispute, British 
engineers bring their rolling stock up to date with 
a thoroughness seldom seen elsewhere. Theory, 
ingenuity, and the spirit of research are to some 
extent restrained voluntarily from practical and 
commercial considerations. This attitude and prac- 
tice is contrasted with that prevalent in Germany, 
where unrestrained enterprise sometimes results 
in the adoption on a large scale of systems theo- 





retically correct, but of far less practical than 
theoretical value. 

As has been stated above, in the earlier portion 
of the work recent changes in detail are described 
and their advantages discussed. Amongst these 
three are pre-eminent—namely, the adoption of 
the wide fire-box, the four-cylinder compound 
system, and superheating. The author is satisfied 
that the wide fire-box is an improvement (page 21), 
and, it would appear, advocates its adoption for 
engines of large power in all cases where its instal- 
lation is possible, having regard, of course, to the 
wheel plan of the engine. The precise form best 
suited for the satisfactory production of steam 
is discussed in Section 19, pages 22 and 23, the 
conclusion arrived at being that this form of box 
is best suited for use in connection with wagon-top 
boilers, allowing the sides of the box to be nearly 
vertical. This deduction is grounded on the fact 
that the steam rising from the sides of a sloping 
box interrupts the stream of water moving down 
the outer sheet of the water leg, resulting in un- 
satisfactory circulation. It may be remembered 
that some of the very large engines of about three 
years ago, built in America, were given boilers with 
wide fire-boxes, having an extreme width near the 
top of the box slightly greater than the width at 
the foundation-ring. Though the difference was 
very slight, not exceeding 1 in. or so, it was intro- 
duced with the object of keeping the upward rush 
of steam close in to the fire-box sheet, the supply 
of colder water flowing down the inside of the shell 
being maintained thus in an uninterrupted stream. 
Such a point, in view of the disturbed state of water 
round and over the fire-box, is worthy of attention. 

The author is a strong advocate of the four- 
cylinder, compound De Glehn form, and predicts 
that this will be one of the most generally adopted 
types of the future. He dismisses the once oft- 
heard objection. to the use of compounds, of the 
complication or duplication of parts, &c., by draw- 
ing attention to the fact that engineers are anyway 
now turning to four-cylinder engines. If, he con- 
cludes, a four-cylinder engine be necessary, why 
not choose the compound, which offers advantages 
over the simple engine. 

Very guarded in his statements regarding super 
heating, the author predicts at least for this a use- 
ful sphere when combined with compounding. The 
system he favours is that of superheating before the 
steam is used in the high-pressure cylinders, and, 
if practicable, reheating before it enters the low- 
pressure cylinders. The author is by no means 
enthusiastic to the degree of some Continental 
engineers with regard to the future of superheating, 
nor does he consider the economic results of the 
practice alone sufficient compensation for the extra 
troubles caused by increased difficulties of lubrica- 
tion, of maintaining joints So and of the 
general upkeep of the superheater, &c. 

Leaving the discussion of details, the author 
turns, in Chapter III., to the description of 
recent engines in France. — those described 
are, of course, the famous De Giehn compounds, 
which seem to have been reduced, bit by bit, to 
standards of type until.many railways possess 
engines of great similarity. The four-cylinder 
compounds here described include machines of the 
4-4-0, 4-4-2, and 4-6-0 types for nger work, 
and many powerful engines for freight traffic. At 
the close of the chapter is described the most 
recent development of tank-engine practice on the 
Chemin de Fer du Nord. his is a sixteen- 
wheeled four-cylinder compound. Described by 
the notation in vogue in Great Britain and America, 
it would be represented as a 6-2-2-6 engine, though 
this does not fully describe it, each group of 6-2 
and 2-6 forming a bogie. The engine is thus sup- 
ported on two bogies, and to each bogie is affixed a 
pair of cylinders: to the leading frame the low- 
ressure cylinders, and to the trailing bogie the 
ids-meeuenes cylinders. Flexibility of steam con- 
nections has been obtained by the use of rubber- 
armoured hose of special quality—not, it would 
seem, a very desirable system, with all the grease 
and dirt ever present in locomotive work. We 
note in passing that on e 112 and elsewhere 
mention is made of the continued use of wrought 
iron for wheel-centres. We had thought that this 
had given way almost universally to the employ- 
ment of cast steel. We would also point out that 
the date of purchase by the Pennsylvania Rai 
of a peodagll var compound is given on page 119 
as 1894, instead of 1904. 








With regard to Chapter IV., we fear we must 
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take exception to a few of the minor statements 
made in regard to British practice. For instance, 
our readers who followed Mr. Churchward’s recent 
per, read before the Institution of Mechanical 
ngineers, will be surprised to hear that only 
smooth-drawn tubes are used in England. On the 
Great Western Railway, at least—which the author 
here describes, only a line or two above this state- 
ment, as ‘‘la compagnie la plus importante de 
l’ Angleterre” —Serve tubes are put to a very con- 
siderable use. On the same page, 158, the use of a 
brass or copper rim to the chimney is referred to 
as general. Besides being an inaccurate state- 
ment, such a veritable trifle should find no place in 
a work of value, wherein we search for information of 
a much more important nature. With regard to 
safety-valves, we are told that the Ramsbottom type 
is employed less frequently than formerly, a state- 
ment which on reflection we do not think can be 
altogether substantiated. Also reference is made 
to the mode of fastening smoke-box doors. The 
method employed for this is in nearly every in- 
stance still the central bolt and screw, though on 
page 159 we are told that recent engines are pro- 
vided with nuts and screws around the circumfer- 
ence, as is usual in American practice. Our space 
is too limited to admit of citing in detail all the 
examples of engines described. Suffice it to say 
that the work is thoroughly up to date, and in this 
chapter are described all the most recent types of 
engines built in this country. The same may be 
said of the description of ‘Bel ian work and of a 
subsequent chapter dealing with German practice. 
In this connection the author remarks on the adop- 
tion of wide fire-boxes and the disappearance of the 
Belpaire box. We note the use of nickel-steel 
cranks on pages 230 and 239. Recent engines for 
the railways of the Etat Badois, Etat Bavarois, and 
the Palatinat are especially remarkable. Among 
their more notable features are the frames, of the 
bar-type in some instances, the large boilers and 
tire-boxes and the great length from the trailing 
coupled to. the centre of the trailing-wheels. 
ollowing a chapter on Austrian designs, men- 
tion is made of other types to be found in Europe, 
among them several engines provided with the 
Krauss bogie, in which the bogie is fitted with one 
small pair of leading wheels, the other pair on the 
bogie-frame being actually the leading drivers. On 
ge 273 a 2-6-2 engine is described, of which the 
rst two and the last two axles are mounted in 
bogies of this type. The engine in such a case 
has for rigid wheel-base only the.bases of the bogies. 

With a final résumé of American practice the 
work is closed, except fora brief summary of general 
conclusions. 

The notation of types used in the book is not that 
generally adopted in Great Britain or America, but 
is at once understood if it be remembered that 
French engineers describe a type by reference to 
axles rather than to wheels. 

The volume is one well worthy of attention. In 
form it is excellent.. It is well written, and, with 
the exception of a few typographical errors, is a 
model which French authors and publishers might 
well copy. Above all, the illustrations are of an 
excellent character, clear and distinct; though 
illustrations such as Figs. 7 and 8 would benefit 
largely if given more space. It is unfortunate, 
too, for the convenience of the reader that a large 
number of the drawings fall on pages having on 
their reverse side the ‘etter-press descriptive of the 
locomotive illustrated, thus involving whilst read- 
ing constant reference to the previous page, for the 
illustration, as in the case of locomotives illustrated 
in Figs. 16, 17, 18, &c. Apart from such minor 
matters, we find nothing deserving of other than 

raise, and we can heartily recommend M. 

moulin’s work as an interesting book, and a note- 

worthy addition to the literature devoted to loco- 
motive engineering. 





Electricity as Apelie’ to Mining. By Arxotp Lupton, 
M. Inst. C.E, M.T. Mech. E., M.LE.E., G. D. 
AspinaLt Parr, M. Sc., M. Inst. E.E., Assoc, M.I. 
Mech E., and Hersert Perkin, M.I. Mech. E. 
Second Edition, revised and enlarged. London: 
Crosby Lockwood and Son. [Price 12s. net. ] 

In recent years there has been great development 

in the application of electricity to mining, and it 

is natural that text-books should appear dealing 
with these special applications. But intending 
authors should remember, before writing books on 


the subject, that they must decide to adopt one or 
other of two courses. They may either assume that 


their readers have learned elsewhere the principles 
of electrical science and of dynamo-electric machi- 
nery, and confine their treatment strictly to the 
special case of the use of electricity in mines ; or 
they may treat their readers as ignorant of elec- 
trical science, and proceed accordingly to give sound 
and thorough instruction in these principles before 
dealing with their special case. Considering the 
large number of general electrical text-books now 
on,the market, one would naturally conclude that 
the first of these alternative courses is the better 
to adopt. Unfortunately, some authors seem re- 
luctant to adopt either course, but prefer to steer a 
middle course, trying to compress into small com 
eneral instruction on first principles, and then 
dealing with their special application to mining. 
The present volume is a good example of this class 
of work. The net mind. of course, is that the 
theoretical instruction is not thorough; and al- 
though a student familiar with electrical science 
would probably understand the discussions given 
by the authors, a less fortunate reader would be 
bewildered, and might in disappointment be in- 
duced to give up the subject altogether. The early 
chapters of this volume—the discussion of primary 
and secondary cells, of the theory of the dynamo, 
two-phase and three-phase currents, and so on— 
might with advantage have been omitted altogether, 
as they can by no means be considered adequate 
for the novice, and for the trained student they 
are wholly unnecessary ; yet they occupy at least 
one-fifth of the volume. The same remarks would 
apply to the discussion of steam-turbines, which 
deals with the Parsons, De Laval, and Curtis tur- 
bines in twelve pages, and to that of the systems 
of distribution of electrical energy, which subject 
is dismissed in four-and-a-half es. 

It is only when we get into the middle of the 
book that we find the authors settling down to use- 
ful work ; and as some of the later parts are well 
worthy of attention from students of mining, we 
regret all the more the waste of time and space in 
the earlier pages. 

This is a second edition, and the authors have 
been able to improve the practical chapters of the 
volume by reference to the actual results obtained 
in mines where electrical plant has recently been 
installed. The modern types of motors and other 
electrical appliances used in mines are discussed 
by the authors, who emphasise the special con- 
ditions which have to be met ; and the student will 
find in these chapters, and in the description of 
pt electrical plants recently erected in British 
collieries, much that is of interest and instructive. 
The description of typical plants might with ad- 
vantage have been made fuller, but the authors 
seem to have confined themselves to a few collieries 
of which they, or some of them, have personal 
knowledge. Perhaps in the next edition the authors 
may see their way to omit some of the earlier 
matter, and enlarge this portion of their work, We 
do not mean to suggest that a number of mere 
descriptions of plant is desirable ; but a discussion 
of the arrangements adopted in different mines, 
along with an explanation of the conditions pre- 
vailing there, which have led to these special 
arrangements, should be instructive to the student. 
In an appendix the authors give the rules 
adopted last year by the Home Office for the in- 
stallation and use of electricity in mines. 





The Elements of Chemical Engineering. By J. Gross- 
MANN, M.A., Ph. D., F.1.C. With a Preface by Sir 
Witiiam Ramsay, K.C.B., F.R.S. London: Charles 
Griffin and Co., Limited. 

Tus little volume is intended to assist the young 

chemist who has completed his scientific training, 

and is called upon to fill the post of technical 
chemist in some engineering works where chemical 
operations are carried out on a e scale. He is 
accustomed to laboratory methods, and familiar 
with all forms of laboratory apparatus, but in his 
new sphere he has to deal with gallons instead of 
cubic centimetres, with hundredweights instead of 
grammes, and the materials of which his laboratory 
apparatus is constituted are no longer suitable. On 
entering upon his new duties, therefore, the youn 

chemist with no experience of these industri 

operations finds himself at a loss—-everything seems 
so different from what he has been accustomed to. 

Dr. Grossmann has attempted in those es to 

bridge this gulf by discussing and explaining the 

technical equivalent for the various familiar Pm 
of renews She cree the beaker, 





condensers, fractionating tubes, the air-bath, blow- 











pipe and crucible, the funnel, the mortar and 
measuring instruments. He also devotes chapters 
to the discussion of the steam-boiler and other 
sources of power, and of the materials used in 
chemical engineering and their mode of application 
The whole volume is very readable, and cannot 
fail to commend itself to young technical chemists 
In his preface te the volume, Sir William Ramsay 
describes the text as a ‘‘ simple and lucid statement 
of the difficulties met with, and the methods of 
their solution, in proceeding from the scale of labo- 
ratory to that of manufacturing operations,” and 
this ram pei is well deserved. One of the best 
features of the text is that the author shows the 
intimate connection between the laboratory opera- 
tions and the equivalent operations in works. ]- 
though they appear at first sight wholly dissimilar, 
Dr. Grossmann conducts his reader from the first 
to the second by gradual and natural steps, so that 
in the end the gulf is really bridged by abolishing 
it altogether. . 
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THE ENGINEERING AND MACHINERY 
EXHIBITION, OLYMPIA. 
By JoserH Horner. 
Tae Macurns - Toots. 

Messrs. Setic, SONNENTHAL, AND Co. have the 
largest floor area in the Exhibition, devoted to 
machine-tools, and it is crowded with interesting 
tools and numerous appliances. Out of this 
number a very few are selected as of special 
interest, or as being less known than others which 
are already familiar to engineers and tool-users. 

A 25-in. upright drilling-machine of American 
design (see Fig. 1) has the. sliding spindle-head 
geared to feed downwards for cylinder-boring. 
This is an extension of the common method of 


The disc-grinders of this firm may be mentioned, 
because of the self-contained fitting of the cement- 
ing press, which is hinged to the back of the 
machine body. On being pulled out it can be 
turned into the horizontal position for the cement- 
ing of emery cloth, and returned subsequently 
snugly into place. This economises floor space by 
comparison with the employment of the separate 
stand type of press. 

Magnetic grinding is illustrated at this stand 
also. A small grinder with a magnetic chuck 
resembles that described last week at another 
stand. A useful magnetic work-holder must be 
mentioned : Dudgeon’s patent, designed for use 
when very small pieces have to be presented to 
disc-grinding machines. It has a Solr of alu- 





These can be used for inside and outside threads. 
Provision is also made for cutting left-hand threads 
with the same copies. There is also the usual six- 
hole turret, with the lever for quick feed, and screw 
for fine cutting. 

The cock-grinding machine of Messrs. Selig, Son- 
nenthal, and Co. (Fig. 2, subjoined) is a valuable 
tool. It comprises essentially two horizontal discs 
with eight vertical spindles, the plates and spindles 
being rotated in unison with gears. By means of 
clutches each spindle can be operated separately, 
and thus the setting and removal of work can be 
done without stopping the machine. The cocks to 





be ground are set thus: The plugs are screwed on 
top of the spindles, for which two sets of studs 
screwed to different pitches are provided. The 
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adjusting the sliding-head vertically, to lessen 
the unsupported overhang of the spindle. In 
place of feeding the spindle after adjustment of 
the head, the feeding of the latter avoids an 
increasing overhang all through the cut. The 
capacity of the machine runs up to cylinders of 
‘-In. and 8-in. bore. There are three geared feeds. 
In addition, the ordinary feed can be used, if 
desived, by throwing out the others. 

A plain grinding-machine at this stand, using an 
encry wheel, is interesting, more on account of 
work that is out of sight than for what is visible. 
There is a solid water-trough, with a displacer to 
regulate the supply as desired. The vertical adjust- 
ment of the displacer is regulated by a lever- 
handle, with ratehet locking in front. The machine 
is fitted with a guard with hinged fronts. A bull- 
hosed or curved portion in the guard in front 
dir ts the water on to the wheel, preventing splash- 
ing. Rests are fitted at both front and back, so 
that wood and metal-working tools can be ground. 








Youn —_ 


25-In. Stipine-Heap Drittinc-Macuine ; Messrs. 


we 


we 
~ —_ 








~<a 
= | 


- 


minium for lightness, containing four permanent 
magnets. of cylindrical shape, the ends of which 
come out on the face of the holder ; spare magnets 
are supplied. A screw and a stop control the thick- 
ness to be ground. The entire holder has a swivel- 
ling motion on a base for grinding angular objects. 
To prevent side-slipping of the work there are two 
side stops which grip it, and a lip below prevents 
downward slip. The advantages of this holder in 
thin work which is difficult to handle, and which 
would soon become too hut to hold, are obvious. 
The brass-finishers’ chasing-lathe by this firm is 
a valuable time-saver. At the rear of the head- 
stock there are four hobs, having the four standard 
gas threads 11, 14, 19, and 28, and rotated by a 
disc. The chasing-bar carries four dies of the 
same pitches. The time saved by this arrange- 
ment is considerable, because either hob with its 
die can be brought into action rapidly. In addi- 
tion, a turret on the chasing-slide carries four 








comb tools corresponding with the standard threads. 
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plugs are rotated by gears beneath. The bodies 
are slipped over the plugs, and prevented from 
turning with it by stops. The weight of the bodies 
keeps them down. A little emery is brushed over 
the plugs. At short intervals the bodies are lifted 
automatically, and dropped again, so imitating 
hand-grinding. Two men attend to the machine, 
and the eight-spindle machine will grind eighty 
30-lb. iron cocks per day. 

A little crane, which might escape notice unless 
seen in operation, should be mentioned. It is a 
horizontal jib-crane, and portable on plain wheels, 
The special feature is that the one movement of 
the winch-handle also racks the jib inwards. The 
lift ceases when the snatch-block touches the under 
side of the jib, and the barrel then draws the jib 
with the load along horizontally. Similarly, in 
lowering by the brake the jib and load run out, 
The weight of the jib is counterbalanced by weights 
sliding vertically im the framing. Holes in the 
balance-weights and framing receive a pin which 
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fixes the radial position of the jib. The value of 
the crane is in warehouses chiefly, and goods 
stations. 

Among many other useful tools and appliances 
at this stand mention may be made of a band saw- 
sharpening machine, a chain pipe-wrench in which 
the strain is put directly on the handle, adjustable 
planer. blocks of double-wedge type with adjusting 
screw, adjustable boiler-tube cleaners, a useful pipe- 
bender, a good track-rail driller, a powerful rail- 
lifter of new type, and much besides which will well 
repay an extended visit. 

t is significant that while there are several gear- 
cutting machines of the gerierating type at the 
Exhibition, the form planing type is only represented 
by one. This is a machine made by the Oerlikon 
Works, of Ziirich, and shown by Messrs. Burton, 
Griffiths, and Co. The firm make these in different 
styles and sizes. The one shown (see Fig. 3, page 
480) has a single cutting tool, some have two. The 
wheel blank is carried on an arbor re Nga ina 
framing, one portion, the base, of which is movable 
on quadrant-shaped slides in the body of the ma- 
chine. The outer end of the arbor fits in a cross- 
bar, which is pivoted in the framing of the machine, 
and thus the arbor is adjustab'e to any angle suit- 
able for wheels of different bevels. 

Each of the arbors, of which there are various 
sizes, is threaded through the greater portion of its 
length, so that blanks of different diameters may be 
adjusted by nuts euitably to the diameter. Adjust- 
ment is done to bring the tooth-points in the same 
plane as the cutting point of the tool. The tooth 
spaces having been previously gashed, the operation 
of cutting the flanks then commences. Feed gears 
and a ratchet-wheel impart the varying cone angles. 
An enlarged form tooth, some way behind the 
wheel, controls the lateral movements, ‘contact 
with the form being. maintained by means of 
weights’ and cords, which control the oscillating 
movements of the slide. The ram is driven by 
belt and worm gears. Its length of stroke is adjust- 
able, to suit gears having different widths of tace. 
It has quick return. « One side of all the teeth is 
first cut, and pitched automatically, and then all 

he opposite faces. 

Among the drilling-machines in the Exhibition 
besides those which have been already mentioned, 
a feature which is noticeable is the substitution of 
geared feeds for belt-feeds, and provision for chang- 
ing without stopping the machine. In this respect 
the drills are following the lathe and milling-machine 
designs. One of these drills at the stand of Messrs. 
Schuchardt and Schutte, by the Prentice Brothers 
Company, kas the back gears thrown in and out by a 
lever, and the four changes of geared feed by sliding 
keys. It has the vertical adjustment of the sliding 
head by rack and pinion in common with large 
numbers of machines, together with quick move- 
ments for adjustment and return of the spindle. 
The table has vertical adjustment through bevel 
wheels and a screw. 

Messrs. Henry Pels and Co., of Danes Inn 
House. Strand, W.C., show some very stiff machines 
for bridge and girder builders. They attract atten- 
tion at once, because steel plating is used instead 
of cast iron for the framings. The result is that 
the machines, while stronger, are less elephantine 
in appearance than the usual types. A powerful 
machine is shown for cutting off joists up to 16 in. 
by 6 in., and other sections in proportionate sizes. 
This is driven by a Morse chain from a 10-horse- 
power motor. A feature of these machines is that 
the knife or shear stands well outside the framing, 
so that a joist of any length is easily placed in 

ition, and severance can be done at any part of 
the length. The joist has to be turned over, each 
stroke of the knife cutting half-way through. 

Another machine is an angle-cropper. It is a 
doub!e-ended machine which cuts square or bevelled 
ends up to 45 deg., and right or left-handed. Its 
capacity is, angles up to 6 ia. by 6 in. by @ in., and 
tees up to 6 in by Gin. by § in. If cut at an angle 
of 45 deg., the capacity is rather less. Another 
machine is for notching joists and channels, with 
capacity for joists up to 16 in. by Gin. It makes 
notches of any depth at any portion of the Tength 
of a rolled section, trims to length, and can be 
fitted up for punching. The samples being cut at 
this stand show very cleanly-shorn surfaces. 

Chain-driving of machines is a notable feature at 
Olympia, favour being divided between the Renold 
and the Morse chains. It is one of the results of 
the application of direct motor-driving for which 


,in the form of jockey pulleys for maintaining 
proper tension. 

At the stand of Messrs. A. Warden and Co., 60, 
Great Eastern-street, E.C., the Almond right- 
avgle transmission is shown. Though a rather old 
device, it is, perhaps, not familiar to many. The 
shafts at right angles carry each a plate, having a 
globular seating near the edge. In these, globular 
pins with extensions at right angles move freely, 
both being in one with a sleeve that slides on a 
vertical pin. The sleeve therefore moves up and 
down, accommodating itself to the movement 
which it receives from one plate, and which it 
transmits to the plate at right angles. The 
mechanism is carried in a bath of oil, and is there- 
fore self-lubricating. Fresh oil need only be 
applied every six or eight weeks. The motion is 
as positive as that of bevel gears, and only a frac- 
tion over 7 per cent. of power is lost in the trans- 
mission. It appears to possess advantages without 
drawbacks. 

At the same stand there are some expanding 
pulleys, each of which can be enlarged or reduced 
readily, thus rendering them adaptable to counter- 
shaft arrangements. There are also samples of the 
newer American pressed-steel pulleys. A compres- 
sion type of flange coupling comprises an inner 
sleeve, coned in opposite directions from the centre, 
and partly split spirally. This encircles the shaft, 
around this the outside flange is slid, and within 
this, and encircling the inner sleeve, are two 
flanged pieces which grip the disc portion of the 
outer flange with bolts. Protection from the latter 
catching in a workman’s clothes is affurded by over- 
hang of the flanged portion. 

At the stand of Messrs. Crosier, Stephens, and Co., 
of Newcastle-on-Tyne, the Morse valve re-seaters 
are among the exhibits. One deals with valves, 
another with theic seats. For the first the valve is 
held in a chuck, and an arm at an angle of 45 deg. 
holds a single-edged cutter, under which the valve 
is rotated by a hand-wheel. Each time the Jatter 
makes a revolution a fixed pin strikes a star feed 
on the cutter-arm, and imparts the feed. The 
mechanism for the seats uses a double-ended 
notched cutter, like segments of a milling-cutter. 
A firm fitting is ensured by a self-centering expand- 
ing chuck, which fits the opening in the valve loay 
The value of these little machines lies largely in 
the fact that valve-seats can be re-seated cheaply, 
without removing them, the breaking of pipe-joints 
being thus avoided. The machines are made in 
seven sizes, ranging from 1 in. to 12 in. capacity. 

Little things often have a value above that sug- 
gested by mere dimensions, as the planer and lathe 
hands know when fixing up work. Thus a divided 
machine vice by Messrs. Rshoshertt and Schutte 
(see Fig. 4, page 480) embodies an idea which is 
readily recognised as a good feature in a machine 
vice—that of pressing the work downwards upon 
the table in the act of clamping it laterally. In 
strictness, machine jaws or dogs would seem a 
more appropriate designation. 

The bases or bodies are separate, so that they can 
be clamped to a machine-table at any distance 
apart, and the jaws slide on these at an angle, 
between veed ways, with an adjustable gib. The 
jane are each operated by a compound screw. A 
eft-hand thread runs in a solid nut in the moving 
jaw, a right-hand thread in a Joose nut which is 
fitted to the body with a studand screw. For each 
turn of the screw, therefore, the jaw is moved 
through a distance equal to twice the pitch of the 
screw, so ensuring quick action. The jaws have 
hardened-stcel faces, with serrations. These vices 
are made in three sizes, with jaws 2} in., 5 in., and 
10 in. wide respectively. 

The Kennedy bending-machines shown by Messrs. 
John Barker and Co., Limited, of Kensington, W. 
(see Fig. 5, page 480), are very useful for bending 
tubing of all kinds, and also rounds, flats, small 
angles, tees, and channels. The bending is done 
round a recess formed between the fixed base of the 
machine and a loose top flange, between which there 
is placed a ring, grooved in section to correspond 
with the size and shape of the material and the radius 
to which it is to be bent. A screwed mandrel stand- 
ing up from the base receives the ring and flange. 
The work is secured between the flange and base by 
screwing down the flange upon it, the work being 
alsoclamped. The bending is then effected by a lever 
and roller which are operated by hand in the small 
machines, but by worm gear in the larger. No 
filling cf lead or resin is required for the pipes, 





belting is too skort, or, if used, requires provision 





because they are prevented from bulging laterally 








by the pressure of the top flange. The pipes are 
released by unscrewing the top flange from its man. 
drel. The smallest machine bends copper and 
brass tubing from } in. to Zin. outside diameter. 
with radiifrom 1} in. to 24 in., and iron tubing of 
from 4 in. to 4in. in internal diameter, ‘Th. 
largest bends copper and brass up to 2 in. in ex 
ternal- diameter, and radii from 34 in. to 7 in. 
and there are two intermediate sizes. 

Messrs. Charles Wicksteed and Uo., of Kette: 
ing, make an interesting exhibit of flexible shafis. 
A shaft is cut open in middle section, showing the 
construction of the short spindles connected by 
universal joints, with ball races, &. The encircline 
metallic tubing forms an oil-bath to these parts. 
Lengths of shaft are operating drills, expandiny 
tools, and beaders. Tube-expanders are also in 
evidence. 

Messrs. W. Waller and Co., Limited, show 
machines for sheet-metal working, in nearly all f 
which some of the firm’s patented improvements are 
embodied. Perhaps the most interesting is an auto- 
matic self-feeding double-seaming machine, shown 
in Fig. 6, page 481. It carries a horizontal feed-disc, 
which is, in effect, a rotating turret, pierced with 
eight holes to receive eight cans. These are brought 
round in succession tu the seaming mechanism, 
which automatically locks at the same moment the 
top and bottom to the canister. The speed at 
which the work is done is high—25 per minute, 
15,000 per day of 10 hours. The pace is such that 
two girls are occupied in feeding, one putting on 
the cans, the other placing tops and bottoms. ‘This 
machine is covered by patents, and is being ex- 
hibited for the first time. 

The screwing - machines for caps for various 
vessels (see Fig. 7, page 481) show a large output. 
The process is that of rolling and pressure between 
two screw dies, one of which is adjustable by a 
treadle relatively to the other. Thirty to forty 
caps per minute, according to size, are turned out. 
There are also power-presses, one with a patent 
feed, and honeycomb feed-plate, which stamps two 
gross of blanks per hour more than a hand-feed 
plate. There is a universal flanging - machine, 
shown by Fig. 8, page 481, which flanges cars of 
different sizes with the same chuck. There is also 


. |an irregular double-seaming machine using forms. 


Ash- trays are being stamped in a press, as souvenirs, 
at the rate of eight gross per hour. All the dies 
used are made of forged steel. 

Cans are tested by subjecting the interior toa 
vacuum. This is done on a table (see Fig. 9, page 
481) having two cushions, on which the cans are 
laid. Each is in communication with the vacuum 
pump, and the air is exhausted until the gauge 
shows about 23in. Then the can remains for a 
moment or two while the attendant places another 
on the second table. If the gauge does not alter, 
the can is sound. The cans are removed by first 
depressing a pad on the table by the pressure of the 
wrist, while taking hold of the can. 

The stand of the L. S. Starrett Company must 
be a revelation to many of the developments which 
have been, and are, taking place in instruments 
for measurements and small tools. One of the 
latter is the automatic centre-punch, which pops 
on pressure being applied with the forefinger, and 
in which the depth of pop is capable of regula- 
tion. The punch is hollow, and contains a strik- 
ing-block—a miniature hammer, held up against a 
coiled spring. Pressing the cap releases: the 
spring and block, and delivers the blow. All 
indentations for a given setting are alike in depth. 
The advantage of being able to dispense with a 
separate hammer for many classes of work is 
obvious. Another recent type of tool is the spacing 
centre-punch. This has an auxiliary stem held near 
the top, and provided with an adjusting-screw, so 
that its position to and from the main punch may be 
varied. A spring-plunger fitting in the end of the 
stem is pointed at its end similarly to the punch. 
The tool is used for repeating a number of set 
pitches, as for drilling holes to duplicate dis- 
tances, especially for cutting out dies, contiguous 
holes being drilled until the centre body of mets! 
can be knocked out. The reason of the plungr 
fitting is to allow for the difference in level between 
the bottom of the last pop made and the surface 
of the work. A rigid punch with points coinciding 
would not pitch accurately. 

Another new instrument is the dial test-indicator, 
which differs from the usual indicators in not having 
long pivoted levers to magnify the movement of 





the feeler, A more compact arrangement is secured 
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by causing the motion of the plunger to move a 
hand on a circular watch-face style of dial. The 
slightest pressure is sufficient to produce an altera- 
tion of the needle. The circumference of the dial 
is divided into 125 equal spaces, each one repre- 
senting a movement of the feeler of one-half 
thousandth of an inch. One-sixteenth of an inch 
motion, therefore, produces a complete revolution 
of the needle, and 4 in. (the full capacity of the 
instrument) two revolutions. Several styles of 
feeler-points are provided for various classes of test- 
ing. ‘he tool is used either in setting work in the 
lathe, planer, &c., or for testing the truth of machine- 
tools after erection, the magnification providing a 
means of detection of minute errors in running 
and sliding parts which it is impossible to find out 
easily in any other way. cai 

Messrs. Joshua Heap and Co., Limited, of 
Ashton-under-Lyne, have a fine show of their 
screwing-machines, employed for bolts and nuts, 
pipes, and various fittings. These machines revolve 
the dies, the work being held in vices or grippers, 
just the reverse of practice in screw-machines and 
turret-lathes. Both hand and power-operated 
types are shown, and some combined designs, 
which may be either hand or belt-driven. In the 
case of some of the hand machines the driving- 
handle can be placed on either of two shafts, the 
first or second in a train of gears, this being in 
order to accommodate the varying speeds and powers 
required in differentsizesof work. The most favoured 
drive on the die-head is that of a spur-gear mounted 
behind it, though in some cases bevel-gears trans- 
mit the motion to a spindle on which the head is 
fastened. The dies, fitted with sets of chasers, 
varying in number according to the size of the 
work, open either by hand or automatically, at a 
predetermined position. A feature of some of the 
large pipe-threading machines is that they have a 
three-jaw concentric chuck at both front and back 
of the hollow spindle, to press the pipes getting 
out of alignment, which would result in bad 
threading. We propose to illustrate one of these 
machines in a future issue. 

Messrs. Bateman’s Machine - Tool Company, 
Limited, Leeds, have an example of their high- 
speed planers at work, taking 30 in. by 30 in. by 
8ft. It is notable on account of the high rate of 
cutting and return strokes, the first being 20 it., 
40 ft., and 60 ft, the second 220 ft. per minute. 
The driving is effected by a motor on the top of the 
housing cross-tie, and connection is made by a raw- 
hide pinion to a change-speed gear-box, by which 
the three cutting speeds are obtained. From this 
box differently sized pulleys drive by belts down to 
the fast and loose pulleys for cut and return, on 
either side of the bed. 

There are two special features connected with 
these pulleys which deserve mention. One is that 
the loose pulleys are formed as heavy fly-wheels, 
and the belts are wider than the fast pulleys, so 
that they overlap on to these fly-wheel pulleys, and 
thereby obtain some of the conserved energy of the 
fly-wheel at the time when it is required. Assist- 
ance is also obtained from the use of friction 
clutches fitted between the fast pulleys and the 
fly-wheel loose pulleys, the clutches being actuated 
by the belt-shifting devices, so that the fly-wheels 
impart some of their stored-up energy to the fast 
pulleys at reversal. By these means a good deal 
of strain on the gearing is avoided, and the power 
required is lessened. 

Another device in this machine which assists 
in smooth reversal is that of attaching the table 
Tack, not direct, as is usual, but to a bar which has 
a short longitudinal motion in a groove on the 
underside of the table. A crosshead is fastened to 
one end of the sliding-bar, and carries adjustable 
springs, which absorb the shock of reversal when 
the drive comes on to the rack. The springs, 
which are in compression during the movement, 
help the table to start at reversal, and thereby 
relieve the belts of much strain. 

The machine completes ten cycles (each cycle 
equals one cut and one return) in 1 minute 
41 seconds. “*A W” high-speed steel -is used for 
the tools employed on the planer at the Exhibition. 
Four tool-boxes are fitted, two on the cross-rail 
and one on each of the housings. 

In Fig. 10, on page 481, we illustrate the pneu- 
matic deck- planing machine exhibited by the 


Howard Pneumatic Tool Company, which was 
described in our last issue, on page 454, the photo- 
graph which we reproduce having arrived too late 
for yse last week, : 





THE LEGAL EFFECT AND CONSTRUC- 
TION OF A CONTRACT FOR LARGE 
WORKS. 

[From a Lecat ContrisuTor. | 
Pornts of difficulty are continually arising in 
relation to the construction which should be put 
upon contracts for works, the performance or 
supervision of which is undertaken by engineers. 


It is exceedingly difficult to frame a contract for: 


works of any magnitude which will cover every 
contingency. Questions are continually cropping 
up which require elucidation, while even if the 
contract is properly drawn up, it is often difficult to 
ascertain the strict legal meaning of any particular 
clause. 

In these circumstances it may be of interest to 
readers of ENGINEERING if we consider some of the 
more important provisions which usually find their 
way into every contract of any magnitude. 

Broadly speaking, an examination of the clauses 
in a contract for large works involves an inqui 
into the position of the persons for whom the wor 
is to be done (to whom it will be convenient in this 
article to refer as ‘‘the corporation”), the con- 
tractor, and the engineer. The engineer’s position 
is somewhat peculiar, for while his remuneration is 
generally paid by the corporation, either in the 
form of fees or else by a percentage on the work 
done, he must act in some respects-as a mediator 
between the corporation and the contractor. Thus 
it falls to his lot to decide questions which arise as 
to allowances for extras, &c. In the notes to the 
various clauses printed below we shall indicate 
the legal duties of the engineer ; but it should be 
stated at the outset-that the provisions of the con- 
tract do not directly concern him. He makes an 
independent contract with the corporation for his 
remuneration. 

It is proposed in this articie to set out and dis- 
cuss the provisions of certain clauses which would 
be sufficient in themselves to cover every contin- 
gency. These clauses are numbered 1, 2, &c.' But 
where occasion demands we shall set out alterna- 
tion clauses which might, in certain instances, be 
resorted to. These clauses are numbered 1 (a); 
2(b), &c. It is apprehended that the suggested 
form would be suitable where the corporation were 
about to undertake the construction of a water 
works or a sewage farm. It might also be used 
(with the necessary special provisions) by a rail- 
way company who desired to employ contractors 
for the purpose of extending their line. We shall 
omit the formal ‘‘ recitals” and other essentials of 
a properly-drafted agreement, which are more of 
legal than general interest. 

1. General Clause.—For the consideration of the sum 
, to be paid 'to the contractors by the corpora- 
tion in the manner hereinafter stated, the contractors do 
hereby agree with the corporation and their successors 
that the contractors will, in good, substantial and work- 
manlike manner, and with materials sufficient and proper 
of their several kinds, execute, perform, and complete all 
and singular the works and things mentioned or described 
in, or implied by, or to be reasonably inferred from this 
contract and the specification and conditions hereunto 
annexed (hereinafter called ‘‘the works”) according to 
the specification and conditions and to certain plans and 
drawings prepared by A.B., civil engineer (hereinafter 
called ‘‘ the engineer ”), depusited for inspection at the 
office of the clerk of the corporation, and according to 
such working and explanatory drawings and instructions 
as may from time to time be furnished to the contractors 
by the engineer hereinafter mentioned, within the time 
hereinafter limited, and subject to the conditions and 
stipulations following ; that is to say : 

The foregoing clause places upon the contractor 
the obligation of inspecting and securing copies of 
the drawings and plans in accordance with which 
the work is to be carried out. 

The difficulty of deciding what is a sound and 
workmanlike manner is obviated by the fact that 
(as will presently be shown) the works must be 
carried out to the satisfaction of the engineer of 
the corporation. The contractor’s duty will be to 
carry out the work to the satisfaction of this officer, 
subject, of course, to the conditions of the specifi- 
tion. He cannot, for instance, be called upon to 
go outside the specification, or to use different or 
more expensive materials than those which may be 
specified in that document. 

The contractor, who undertakes to carry out the 
works which are prescribed in the plans and speci- 
cations, should fully realise the obligation under 
which he places himself. ' He’ must take care to 
satisfy himself that the work is feasible and practic- 





able, for when he agrees to do certain work for a 


certain sum, he must be understood to have taken 
every contingency into account which may have 
influenced his tender. 

The risk which a contractor undertakes has been 
made plain in a number of cases, of which Thorn 
v. Mayor of London ((1874) L.R., 9 Ex., 163) may 
be taken as an example. It was there decided 
that the building or contracting owner does not, 
by himself, his architect, or engineer, warrant to 
the contractor the feasibility of his plans and 
specifications, or that they can be completed in the 
time specified in the contract. It was argued in 
that case that it was the usage of contractors to rely 
on the specification, and not to examine it parti- 
cularly for themselves. ‘‘ If so,” said Lord Chelms- 
ford, *‘ it is a usage of blind confidence of the most 
unreasonable description.” 

In many cases a contractor will base his estimate 
upon advice given to him by an engineer or surveyor ; 
and where the contractor has been led to under- 
estimate the cost of works by his surveyor, he is 
under no liability to pay the surveyor’s fees. In 
Moneypenny v. Hartland ((1828), 2C. and P. 378), 
Best, C.J., said :—‘‘If a surveyor delivers an 
estimate greatly below the sum at which a work 
can be done, and thereby induces a private person 
to undertake what he would not otherwise do, 
then I think he is not entitled to recover his fees.” 

A clause like the general clause above set out 
does not affect the question as to who is entitled 
to the property in drawings. This is a question 
which is more likely to arise as between a corpo- 
ration and their engineer. It has been recently 
decided in the Courts that an architect has no pro- 
perty in drawings and plans prepared by him for 
the erection of a house ; the property in such plans 
passes to the building owner. . So it is conceived 
that where an engineer is employed to prepare 
plans and drawings for large’ works he must sur- 
render them to the corporation which employ him. 

As an alternative to the general clause above 
set out, the following clause may be used :— 

1 (a). Extent of the Contract.—Provision against Sub- 
Letting without Consent.—The contractor, in consideration 
of the contract price to be paid as hereinafter stated, will 
execute and erect all the works set out and described 
in the drawings and specification or either of them, or 
implied in or by the same or either of them, the object of 
the contract being that the contractor shall, at the time 
fixed for completion, hand over to the corporation the 
works fully completed in every respect to the satisfaction 
of the engineer, to be signified by a certificate of comple- 
tion in writing under the hand of the engineer. The 
contractor shall, at his own expense, provide all the 
materials, plant, and labour—skilled and unskilled— 
necessary in the opinion of the engineer for such comple- 
tion. contractor shall not sub-let or enter into any 
sub-contract for the execution of the works, or any of 
them, without the consent in writing of the engineer. 

Unless a clause providing for sub-contracting is 
inserted, the contractor.may be compelled to exe- 
cute the work himself and have it done by his own 
employés. It is a question of fact in each case 
whether the execution of particular works is personal 
to a contractor. The law has been thus stated :— 

‘* Where a person contracts with another to do 
work or perform service, and it can be inferred that 
the person employed has been selected with refer- 
ence to his individual skill, competency, or other 
personal qualification, the inability or unwillingness 
of the party so employed to execute the work or 
perform the service is a sufficient answer to any 
demand by a stranger to the original contract for 
the performance of it by the other party, and 
entitles the latter to treat the contract as at an 
end, notwithstanding that the person tendered to 
take the place of the contracting party may be 
equally well qualified to do the service (per cur in 
British Wagon Company v. Lea (1880) 5 Q.B.D, 
149). Although in many cases it would be neces- 
sarily implied that portions of the work were to be 
carried out by specialists, it is clearly wise to 
insert a clause providing for sub-letting.’ 

The proviso that the contractor must not. employ 
sub-contractors without the consent of the engineer 
renders it necessary for him to obtain the. consent 
of the engineer before he opps a sub-contractor. 
Further, although he may be allowed ‘to hand ‘over 
the execution of a certain portion of the work ‘to 
a sub-contractor, he remains responsible for that 
part of the work, in the sense that he must sce 
that the sub-contractor carries out the work to the 
satisfaction of the engineer. Sub-letting is inevit- 
able in every contract of any magnitude; and 
questions sometimes arise as to the responsibility 








of the contractor fur the acts or defaults of the 
syb-contractor. Again, the question is sometimes 
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raised whether the corporation or the contractor is 
the employer of the sub-contractor. 

In the case of Leslie v. the Metropolitan Asylums 
Board ((1896) 68 J.P., 86), by a contract made 
between builders and building-owners, the builders 
undertook to erect and complete the ‘‘ works” of a 
hospital, including chimney-stacks and heating 
apparatus, in two years for 210,6881., with penalties 
fur delay. The chimney-stacks and heating appa- 
ratus were to be provided by specialists or sub- 
contractors. The building-owners reserved to 
themselves the option of employing these specialists. 
Certain specialists for the work of the chimney- 
stacks and heating apparatus were appointed by 
the architect under the contract, and he made 
terms with them as to the works they were to 
execute, and the prices they were to charge. These 
prices were subsequently paid by the builders out 
of the whole sum paid to them under the contract. 
The architect sent the builder’s orders to give to 
the specialists, and the builders made no objection, 
and gave them to the specialists. In the execution 
of these works there was delay on the part of the 
specialists, whereby, as the builders alleged, they 
suffered damage. It was decided that the builders, 
and not the building-owners, contracted with the 
specialists. There was nothing in the contract in- 
consistent with such sub-contracts. The builders, 
therefore, had no right of action against the build- 
ing-owners for the delay of the specialists. . 

The duty of the contractor to pay strict atten- 
tion to the plans, &c., according to which the work 
is to be executed may be emphasised by the fol- 
lowing clause :— 


Adherence to Drawings and \Specifications.—Save in 
so far as it is legally or physically impossible to execute 
the works in conformity with the drawings specifi- 
cation, or in so far as the engineer, in the mode herein- 
after described, orders variations from the works, the 
contractor shall execute the works strictly in accordance 
with the drawings and specification, and such further 
detailed or other drawings as the engineer shall think 
necessary for the due and proper completion of the 
works, and any deviations from the works so ord 
and the contractor shall obey all directions given to him 
by the engineer for the protection of the public or the 
works, but obedience to such directions on his shall 
not relieve him of any liability under Clause 10 


The words ‘physically impossible” are to be 
strictly construed, In the case of McDunald +, 
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the Corporation of Work- 
ington ((1892) 9 T-L.R., 
21) the plaintiff had con- 
tracted to construct a 
system of sewers in the 
defendant’s town. He 
threw the work up in 
consequence of it turning 
out to be impracticable, owing to the presence of 
water in the soil. No certificate was given, but the 
plaintiff, having expended 70001. on the works, 
sought to recover this sum. He was held entitled 
to recover nothing. Lord Esher raid: — ‘‘ The 
truth is, the contractor should have taken steps to 
protect himself. The plan shows him the ground, 
and before he contracts he ought to go to the 
ground and see if he can do the work upon the 
terms mentioned in the specification. He takes 
the risk.” 

The exception that the contractor is not to be 
liable for work which is physically impossible is in 
accordance with the principle of law that in- 
capacity by reason of the intervention of an act of 
God to perform personal service is an excuse for 
its non-performance, in spite of a covenant to 
serve which is absolute and unconditional in its 
terms. Qn this principle the contractor would 
not be responsible if his works were delayed or 
destroyed ™ a storm of unprecedented violence. 
(Boast v. Firth (L.R. 4, C.P. 1).) 

An engineer may be held personally liable for the 
acts of a contractor. Thus in Monks v. Dillon 
((1883) 12 L.R. 1, 321) works were executed by 
the contractor of a drainage board pursuant to con- 
tract with them and by their authority, under the 
personal superintendence of their engineer and his 
assistants, and according to plans and specifications 
prepared by the engineer, who directed and in- 
structed the contractor, was frequently present on 
the ground, and saw the works in progress. Some 
of the works were executed on the plaintiff's lands, 
and were admittedly acts of trespass, as the board 


Fig. 5. 


;}had not obtained an assessment of compensa- 


tion or paid such compensation before entry. It 
was decided that the engineer was liable to the 
plaintiff for the trespass so committed. 

2. Work to be Completed by a Time Certain.—The works 
shall be completed in all respects and cleared of all im- 
plements, tackle, impediments, and rubbish on or before 
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the... ..... eee 1906, to the satisfaction of the 
engineer, to be testified by a certificate under his hand. 
And in default of such completion the contractors shall 
forfeit and pay to the corporation the sum of £.........for 
each and every week during which the works shall be 
incomplete after the said time ; and the sums so forfeited 
may be recovered by the corporation from the contractors 
as and for liquidated damages. 

The above is a somewhat meagre form of clause 
which is often inserted in contracts for works, and 
contractors would do well to refuse to sign a con- 
tract which contains this clause, unless it is amended 
by a stipulation to the effect that the time occupied 
in carrying out certified extras shall not be in- 
cluded. It should also be made clear that the 
engineer has power to extend the time for the 
carrying out of the works (as in clause 2(a) infra). 
The proviso that the works ‘‘ shall be completed to 
the satisfaction of the engineer ” calls for some com- 
ment.. The corporation employ an engineer to 
advise them in all matters relating to the execution 
of the works. They rely upon his skill and judg- 
ment, and are entitled to expect that he shall 
exercise a reasonable discretion. So far as the con- 
tractor is concerned, where work has to be done to 
the approval or subject to the decision of a third 
party, such approval is a condition precedent to the 
right of payment, when the third person is clearly 
by the contract intended to act independently of 
both parties to the contract, and not as the agent 
of one party only ; and it is none the less a condi- 
tion precedent though the third party is known to 
be acting for some purposes connected with the 
contract as the agent of one of the parties. 

2(a). The Time for Completion.—The works shall be com- 
pleted on or before the..... day of......... , and on that day 
the contractor shall hand over to the corporation the 
works, together with all extra works and deviations 
ordered as hereinafter provided by the engineer, com- 
plete and finished in every respect, and shall also produce 
to the corporation a certificate that they have been com- 
pleted to the satisfaction of the engineer. Provided 
always that the engineer may from time to time, Y 
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certificate, extend the time for completion in any of the 
cases where, under these conditions, he has power to do 
so, and then the contractor shall so complete and hand 
over the works on the day fixed in such certificate or such 
last certificate for completion. If, in fact, the engineer 
has not given any such certificate, then the contractor 
must 80 complete and hand over the works on the......day 
Of............, a8 aforesaid. No certificate of the engineer 
purporting to extend the time of completion shall operate 
So as to extend it unless the specific ground or grounds upon 
hte such extension is made is or are set out in such 
ruifcate, 


The agreement entered into between the cor- 
poration and the engineer will in all probability 
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confer upon the engines power to extend the time 
for completion. Unless such a power is conferred 
upon him, it does not appear to be within his 
implied authority to extend the time. A clause 
giving the engineer power to extend the time 
should not be inserted in his agreement unless 
the contract with the contractor contains a proviso 
as above set out, to the effect that the engineer 
shall state his reasons for granting an extension. 

3. Possession of Site.—The corporation will, within a 
week after the signing of the contract, give the contractor 
possession of the site; but if they fail to do so, then the 
time for completion shall be extended by such a period 
as shall be equal to the time which elapses between the 
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end of a week from the signing of the contract and the 
date when the corporation give the contractor possession, 
unless in the opinion of the engineer the corporation’s 
failure to give the contractor ion arises through 
the misbehaviour or default of the contractor himself, in 
which case no alteration shall be made on this account in 
the time for completion of the works. 


In the absence of a provision for the extension of 
time in the manner provided by the above section, 
difficulties may arise as to the time of completion. 
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Indeed, the clause relating to completion may be! 
invalidated by such an omission (Holme v. Guppy 
((1838), 3 M. and W. 387; Wells v. the Army and 
Navy Stores (1902), 86 L.T., 764). 

3 (a). Materials and Things on or in the Site.—All the 
old building materials on or in the site at the time the 
contractor receives ion thereof shall remain the 
property of the corporation, and shall not be removed by 
the contractor from the site, until the price ret out for the 
same in his tender is paid to the corporation. All other 
materials found upon or excavated from‘the site shall 
remain the property of the corporation; and.shall be 
dealt with by the contractor as the engineer may direct. 

This clause presupposes that the contractor has 
tendered for the materials on the site. In the 
absence of such a clause, the contractor would still 
be bound to remove all old materials on the site if 
their removal was essential to the proper execution 
of the works. 

4. Variations, Alterations, and Extras.—Such altera- 
tions, additions, and omissions to or from the works as 
the contractors shall from time to time be required to 
make by order in writing, sanctioned by the corporation, 
under the hand of their clerk or the said engineer, and 
no others, shall be made by the contractors. The engineer 
shall certify what sum shall be allowed to the contractors 
or rebated to the corporation in respect of such additions, 
alterations, or omissions; and no charges for extras or 
otherwise in respect of the works beyond the sum of....../. 
shall be made by or allowed to the contractors save in 
respect of such alterations, additions, or omissions so 
sanctioned and directed as aforesaid. 

Even if the contract contained no such clause as 
above set out, a contractor might not sue for extras 
unless it was shown that the engineer had expressly 
authorised them to be carried out. 

5. Vesting of Property in Materials.—All materials 
used, prepared, or intended to be used by the contractors 
for the purposes of the works shall vest in the corpora- 
tion from and after the delivery of the same at or on the 
premises or place described in the said specification 
whereat the works are to be executed. 

In the case of Reeves v. Barlow ((1884) 12 Q.B.D., 
436), an ordinary building agreement contained a 
clause similar to that above set out. It was de- 
cided that the moment the materials were brought 
upon the premises the property in them passed 
at once to the building owner. 

The importance of inserting a clause of this kind 
lies in the fact that by the Sale of Goods Act, 1893, 
Section 18 (2), where there is a contract for the 
sale of specific goods, and the seller is bound to 
do something to the goods for the purpose of 
putting them into a deliverable state, the property 
does not pass until such thing be done, and the 
buyer has notice thereof. So, in the absence of a 
clause to the above effect, the trustee in bankruptcy 
of the builder might swoop down and claim all the 
materials during the progress of the works. In 
the case of Woods v. Russell (5 B. and A.), 942, 
which was decided in 1822, the plaintiff undertook 
to build a ship for the defendant. Before comple 
tion he committed an act of bankruptcy, as a result 
of which the defendant decided to seize the ship. 
He also seized a rudder and cordage Which had not 
yet been attached. In deciding that the defendant 
was entitled to the rudder and cordage, Abbott, 
C.J., said:—‘* As to the rudder and cordage, as 
they were bought by Paton specifically for this 
ship, though they were not actually attached to it 
at the time his act of bankruptcy was committed, 
they seem to us to stend upioithe same footing with 
the ship ; and that if the defendant was entitled to 
trike the ship, he was also entitled to take the 
rudder and cordage as parts thereof.” It is true 
that this case applies to a ship, and that its autho- 
rity has been to some extent doubted (Wood v. 
Bell, 6 E. and B., 355); but it illustrates the im- 
portance of seeing that this clause is inserted. 

An agreement to the offect provided in the above 
clause is not a Bill of Sale (haeves v. Barlow, ubi 
supra). 

6. Discharge of Incompetent Workmen.—If any work- 
man or other person employed by the contractors in or 
about the execution of the works shall at any time, in the 
opinion of the said engineer, be incompetent or conduct 
himself improperly, and the said engineer shall give 
notice in writing thereof to the contractors, the contractors 
shall within twenty-four hours from the service of such 
notice discharge from the works such workman or other 

m; and in default of such disc it shall be lawful 
for the said engineer to discharge such workman or 
person, and to hire or employ any other person in his 
stead, at the expense of the contractors ; and such expense, 
if not previously paid, shall be deducted from any pay- 
ment that may then be or thereafter may become due to 
the contractors under this contract. 


If this clause is inserted in a contract, the con- 


men employed by him shall be subject to a 24 
hours’ notice, unless he is will assured that they 
are likely to meet with the 4 ery of the engi- 
neer. The fact that he was bound to dismiss a 
workman within 24 hours under the contract would 
be no answer to an action by a workman for dis- 
missal without the usual notice. 


7. Liability for Actions.—The contractor shall be liable 
for, and give the corporation a complete indemnity 
against, al! actions or suits arising out of the carrying out 
of the works, whether such. actions are brought by mem- 
bers of the public or workmen employed on the works, 
save only actions for permanent interference with ease- 
ments to which the site may be subject at law or in equity 
or otherwise arising out of the corporation’s title to the site. 
In carrying out the works thecontractor shall conform to 
the statutory and other legal enactments applicable 
thereto, and give all notices and pay all fees payable to 
local authorities and others in respect of them. 

As an instance of easements which may be inter- 
fered with by a contractor and for which, in accord- 
ance with the above clause, he would not be held 
responsible, we might mention an casement of 
water in the case of a contract for water works. 
Again, buildings might interfere with lights which 
had long been enjoyed by a neighbouring landowner. 
In neither of these cases would the contractor be 
liable. -Liability to workmen includes liability 
under the Employers’ Liability Act, the Workmen’s 
Compensation Act, and the common law. 

The insertion of an indemnity clause does not, 
however, excuse a local authority from their 
primary liability, if the work done by the con- 
tractor is of a public nature. Thus, in the case of 
Hardaker v. the Idle District Council ((1896), 1 Q.B. 
335), a district council, being about to construct a 
sewer under their statutory powers, employed a 
contractor to construct it forthem. In consequence 
of his negligence in carrying out the work a gas- 
main was broken, and the gas escaped from it into 
the house in which the plaintiffs (a husband and 
wife) resided, and an explosion took place, by which 
the wife was injured, and the husband’s furniture 
wasdamaged. In an action by the plaintiffs against 
the district council and the contractor, it was held 
that the council owed a duty to the public (includ- 
ing the plaintiffs) so to construct the sewer as not 
to injure the gas main ; that they had been guilty 
of a breach of this duty; that, notwithstanding 
that they had delegated the performance of the 
duty to the contractor, they were responsible to 
the plaintiffs for the breach, and that the damages 
were not too remote. 

Where the corporation is a public authority, 
a clause to the following effect is sometimes in- 
serted :— 

8 Wuges (Trade Union) Clause.—The contractor shall, 
in carrying out this contract, pay the rate of wages 
and observe the hours of labour recognised and agreed 
upon between the trade unions and the employers respec- 
tively in the locality in which the work for carrying 
out this contract is to be performed, or such rate of 
wages and hoursasare equivalent or approximate thereto. 
In case uf any breach of this clause, a sum equivalent to 
24 per cent. of the total amount of this contract shall be 

id by the contractor to the corporation as liquidated 

amages. 

The insertion of such a clause should suggest to 
the contractor that it is well to raise his margin of 
safety to the highest possible figure. 

9. Provision in Case of Defective Work Discovered 
during or after the Contract.—lf any part of the work 
shall at any time, in the opinion of the engineer, be un- 
sound or improperly executed, and the engineer shall 
give»notice thereof in writing to the coitractors, the 
contractors shall cause such,work to be immediately re- 
moved and properly re-exéctited to the satisfaction of the 
engineer, without any extra charge; and in default of 
such removal or re-execution it shall be lawful for the 
engineer to cause such work to be removed and re- 
executed at the expense of the contractors. Such ex- 
pense, if not previously paid, shall be deducted from the 
next payment that may become due to the contractors 
under this contract. If at any time after the works shall 
have been certified by the engineer to have been com- 
pleted to his satisfaction, and either before or after the 
ee ay shall ae eae heey the ae “me any 

ayment in res of, it shall a r that an 
Pr The works Layee been executed he ps mes 
according to the terms of this contract, it shall be lawful 
for the corporation, notwitstanding any such certificate, 
to institute an action against the contractors for the 
damages sustained by them in consequence of such non- 
execution, or for recovery of any expenses which they 
may have incurred in procuring the completion of the 
works according to such terms. 

The undertaking of the contractor being to com- 
plete the works to the satisfaction of the engineer, 
the grant of certificates might be thought to con- 





tractor will be well advised to insist that the work- 


clude the question whether the work had been 


| properly done. A clause to the above effect settles 
any doubt upon the subject. It has been held that 
a clause which provides that no certificate shall be 
considered as conclusive evidence as to the sufti- 
ciency of work or materials to which it refers is 
general, and that it takes away the finality of the 
certificate for all purposes. (Robbins v. Goddard 
(1905), 1 K.B., 294); see further as to this case 
the note to Clause 13, post. 


10. Loss and Damage Caused by Fire, d-c.—Any damage 
or loss which may happen to the works, or the materials, 
implements, or tackle used therein during the progress 
thereof, which shall: arise from theft, spoiling, decay, 
waste, wind, rain, or fire, shall be made good by the con. 
tractors to the satisfaction of the engineer, without any 
extra charge ; and the contractors shall save the corpora 
tion harmless and indemnified from all claims and actions 
for or in respect of any damage or injory to persons or 
poverty arising from or occasioned by the neglect, 

efault, or misconduct of the contractors, or of any 
person employed by the contractors, or otherwise how- 
soever from or by the execution of the works. 


The insertion of the above clause in a contract 
renders it imperative that the contractor shall 
insure the works against fire. If he omits to do 
this, he is under a serious liability. 

Insurance may also be provided for by the 
following clause :— 


_11. Payment of Contract Price.—The price or con- 
sideration of .....:.. 1. aforesaid shall be paid to the con- 
tractors by the corporation in monthly instalments, each 
of which instalments have the value of so much of the 
works as shall have been executed by the contractors 
during the preceding month as valued by the said engi- 
neer, and certified under his hand to the corporation to 
have been completed to his satisfaction, subject to a de- 
duction of 20 per cent. upon such value. And one- 
half of the balance of the said price or consideration, 
together with or less by the amount or value of any arbi- 
trations, additions, or omissions made by order so sanc- 
tioned and signed as aforesaid, shall be paid to the con- 
tractors by the corporation on the completion of the 
works, and the remainder. within six calendar months 
from the time when the full and satisfactory completion 
of the works shall be certified to the corporation by the 
said engineer. 

We have seen that there are a number of con- 
tingencies upon which payment of the instalments 
due to the contractor may be withheld or materially 
reduced to answer damages for various breaches of 
contract by the contractor. 


12. Procedure on Fatlure by Contractor to carry out 
Works.—If from any cause whatsoever the contractors 
shall be prevented from proceeding with, or shall delay 
proceeding with or completing, the works according to 
these presents and to the satisfaction of the said engi- 
neer, it shall be lawful for the corporation, after seven 
days’ previous notice in writing under the hand of their 
clerk (or the said engineer) to the contractors, of their 
intention so to do, to employ any person or persons, by 
contract or otherwise, to proceed with the works and to 
complete the same ; and on the expiration of such notice 
this agreement shall, at the option of the corporation, 
become void as to the contractors, but without prejudice 
to any right of action in the corporation to which the 
contractors shall or may be subject for any voluntary 
neglect to proceed with the execution of the works 
pursuant to this contract. And the amount then already 
paid to the contractors by the corporation shall be deemed 
to be the full value or price of such work as shall have 
been executed, and such materials as shall have been 
supplied by the contractors up to the time when such 
notice shall have expired ; and no further claim shall be 
made by the contractors under these presents in respect 
of the works or any part thereof. And the contractors 
shall not in any manner prevent, hinder, or molest the 
corporation, or the persons employed by them, from or 
in proceeding with and completing the works and using 
the said materials. , 
13. Disputes to be Settled by the Engineer.—If any dis- 
pute or difference shall arise between the contractors and 
the corporation‘touching or concerning the works, or any 
alterations, additions, or omissions thereto or therefrom, 
or in anywise relating to this contract, such dispute or 
difference shall be referred to the engineer, and his 
decision thereon shall be final and conclusive. 


By this clause the engineer is appointed arbi- 
trator to settle disputes as between the corporation 
and the contractor. 
Although the engineer is to some extent in the 
"sipeome of an arbitrator, and is therefore protected, 
e must not capriciously or fraudulently withhold 
his certificate. In illustration of this we may 
mention the case of Ludbrook v. Barrett (46 
L.J., C.P., 798). It was there decided that an 
action could be maintained against an architect for 
collusively, fraudulently, and to the injury of 
builder, refusing to certify that he was satisfied 
with the works. But in Clark v. Watson (18 C.B., 
N.S. 278), where an action was brought by builders 
against a building-owner, the builders alleged that 
they had done all things necessary to entitle them 
to have the certificate of the surveyor, that the 
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work had been duly performed to his satisfaction, 
but that he had not given such certificate, and had 
wrongfully and improperly neglected and refused 
to do so. It was held that in the absence of collu- 
sion between building-owner and architect that the 
plaintiffs were not entitled to recover without pro- 
ducing the surveyor’s certificate, nor was the build- 
ing-owner responsible for the surveyor’s refusal to 
grant the certificate. 

~ ‘The arbitration clause is of great importance in 
any contract of magnitude, and this although 
under the contract the certificate of the engineer 
purports to be final and binding. The importance 
of the arbitration clause was well illustrated in the 
case of Robins v. Goddard ((1905) 1 K.B., 294), 
where the form of contract sanctioned by the 
toyal Institute of British Architects was under 
consideration. The contract contained a clause 
which provided for the removal of improper mate- 
rials and the re-execution of work not done in ac- 
cordance with the drawings and the specification. 
By another clause any defects which might appear 
within twelve months from the completion of the 
works, arising, in the opinion of the architect, 
from materials or workmanship not in accordance 
with the drawings and specification, were, upon 
the written direction of the architect, to be made 
good by the contractor at his own cost, unless the 
architect should decide that he ought to be paid 
for the same. A further clause, after providing 
for payment of the contractor under certificates 
ssued by the architect, declared that no certifi- 
cate shall be considered conclusive evidence as to 
the sufficiency of any work or materials to which 
it relates, nor shall it relieve the contractor 
from his liability to meke good all defects as 
provided by this contract. The final clause pro- 
vided that in case any dispute or difference 
should arise as to the construction of the con- 
tract, or any matter or thing arising therefrom, 
except certain specified things, notice thereof 
should forthwith be given, and such dispute or 
difference should be referred to arbitration, and 
the arbitrator should have power to open up, 
review, and revise avy certificate, opinion, decision, 
requisition, or notice, save in regard to the matters 
expressly excepted, and to determine all matters 
in dispute of which notice should have been given. 
In an action brought by the contractor against the 
building-owner to recover sums due on certificates 
issued by the architect, the defendant set up, by 
way of defence and counterclaim, that the work 
done and materials supplied were defective and 
unsuitable, and not in accordance with the terms 
of the contract. At the trial the certificates were 
held to be conclusive, and judgment was given for 
the plaintiff. It was held, on appeal, that the 
arbitration clause destroyed the finality of the 
certificates, and that consequently the defendant 
was entitled to set up the defence and counter- 
claim to the action. Lord Justice Stirling held 
that the provision that no certificate should be 
considered conclusive evidence as to the sufficiency 
of work or materials to which it referred was 
general, and that the clause could not be read as 
applying only to the liability of the contractor 
to make good defects. 

14. Penalty in Case of Default.—In default of the due 
performance and exeeution of the terms of this contract by 
the contractors, the Gontractors shall pay to the corpora- 
tion the sum of 1002. as and for liquidated damages for 
the breach of this contract, in addition to any other 
penalties, forfeitures, or damages to which the contractors 
may be liable under this contract. 


A penalty clause must be inserted in every con- 
tract with a local authority. 








Tne Spanish Navy.—The protected cruiser Reina 

egente has just been launched at Ferrol. She is 
343 ft. 4 im. long by 53 ft. 4 in. beam, and her displace- 
ment is 5370 tons. Her engines, which are to work up to 
15,000 horse- power, drive twin screws ; her speed is to be 
21 knots. She will carry thirty-one guns and has three 
torpedo.tubes, 





Ovk Locomotive Exports.—The present is evidently 
8olng to be a good year in the history of our locomotive 
bab rts, the value of the engines exported in September 
gaving been 271,329., as compared with 159,637/. in 

ptember, 1905, and 146,4962. in September, 1904. Loco- 
Motives exported to South America figured in the total 


for t} ® past month show a large increase. In Argentina, 
ane wy it has been difficult to obtain locomotives fast 


uel keep pace with the growth of railway business. 
he ( lonial demand for British locomotives has shown 
Sreat fluctuations of late, 





THE NILE BRIDGE AT CAIRO. 


Tue Nile is now in full flood at Cairo, having 
risen at the site of the new bridge about 12 ft. since 
the early part of July. In cunsequence of this, 
work on the construction of the new bridges has 
been at some parts temporarily suspended, and the 
time seems opportune for reviewing the progress 
made in the construction of these structures during 
the past year. As will be scen from the photo- 
graphs and progress diagrams accompanying this 
article, the rate of progress of the work has been 
most satisfactory. 

The design of the main bridge, it may be re- 
membered, was the subject of an international com- 
petition amongst bridge-designers of all nations,* 
and the acceptance of the design of Sir William 
Arrol and Co., Limited, was regarded, very pro- 
perly, as a proof of the: maintenance of British 
prestige in this department of applied science. 

n carrying out the work this firm have associated 
with them Messrs. Head, Wrightson, and Co., 
Limited, Thornaby-on-Tees, Mr. A. S. Biggart, 
of Sir William Arrol’s firm, being chief director 
of works, while the resident engineer is Mr. W. 
N. Bakewell. As is well known, Rodah Island 
divides the channel of the Nile opposite old Cairo 
into two branches, the wide branch Leing on 
the Ghizeh side, and the narrow branch on the 
Cairo side. The main bridge (1755 ft. long) crosses 
the wide branch by a series of spans; the narrow 
branch is crossed by two bridges—one 272 ft 
and the other 220 ft. long. On the three bridges 
accommodation is provided not only for the ordi- 
nary vehicular traflic, but for the electric tramways 
to the Ghizeh side of the river and to the Pyramids, 
the tracks being arranged, as along the Thames 
Embankment and over Westminster Bridge, on 
one side of the roadway. The total length of the 
main bridge, 1755 ft., is provided for, as shown 
in Fig. 1, by a series of spans of 140 ft. between 
centres of piers, with a swing-bridge near to the 
island, for the passage of dahabiehs and other craft. 
This swing-span is arranged to give two openings 
of about 75 ft. clear. The cross-sections, Figs. 2, 5, 
and 6, show the arrangement of the roadway on the 
one side of the bridge, and the tram-tracks on the 
other. These views also indicate the arrangement 
of the five main girders—three being placed under 
the tramway, while the remaining two are under 
the roadway. The main girders rest at each pier 
on a capsill girder, the latter being supported at 
each end by the pier cylinders, which are 47 ft. 3 in. 
apart, centre to centre. 

An interesting feature of the design is shown on 
the longitudinal elevation (Fig. 1). It will be 
observed that the main girders span the 140 ft. 
between two piers, and project as cantilevers for 
35 ft. at each end. The length of the main girders 
is thus, for all ordinary spans, 210 ft. It may be 
here remarked that the longest girders occur at the 
first span on the Ghizeh side. There the main 
girders stretch from the abutment across a 70-ft. 
span to pier No. 14, continuing from there 140 ft. 
to pier No. 13, after which they project as canti- 
levers a further 35 ft. The total length of these 
girders is thus 245 ft. From what has been said 
it will be noticed that there occurs in each alter- 
nate span a gap of 70 ft. measured from point to 
point of two adjacent cantilevers. This gap is 
spanned by central girders (five in cross section), 
each resting on a fixed saddle on the one cantilever, 
and hung from a swing-link with turned pin-con- 
nections on the other cantilever. By this swing- 
link connection provision is made for the expansion 
of the structure due to change of temperature. 
Suitable brackets are fixed to the cross-girders to 

revent any lateral movement of the central spans. 
t may be mentioned that at present one of the 
70-ft. spans is being kept clear for the navigation 
till the opening span is completed and swung. 

The chief reasons for adopting this arrangement 
of cantilevers and central girders were the follow- 
ing :—The level of the roadway was specified to be 
only 11 ft. above the top of the piers; the piers 
themselves were only 3 ft. above the level of high 
Nile. Moreover, it was most desirable to have a 
deck bridge, so that an uninterrupted view could 
be had from every part of the roadway and foot- 
paths. The maximum depth of girder obtainable was 
about 10 ft., the span was 140 ft., and head room 
had to be obtained by arching the bottom boom. 


| The flange stress at the centre had therefore to be 


* See ENGINEERING, vol. Ixxvii., page 682. 





kept down as much as possib’e, It was found that 
the arrangement of cautilevers and central girders 
shown on Fig. 1 met all the difficulties of the case, 
and provided for the specified loading, with a 
minimum of metal, a maximum of head room, and 
a generally enhanced appearance of the whole 
structure, 

It will be noted that the bridge has a clear width 
of 65 ft. 7 in., or 66 ft. 4 in. between centres of 
parapets. The roadway is 49 ft. 3 in. between 
kerbs. ‘The footpaths, of 8 ft. 2 in., on each side, 
are carried on cautilever side-brackets. The only 
further remark that may be made here regarding 
the constructional stcel-work is, that the maximum 
stress in tension allowed on the main girders was 
5.40 tons per square inch. The compression 
stress was taken at 80 per cent. of this. In the 
case of the cross-girders carrying the decking of 
the bridge the stress allowed was 4.76 tons per 
square inch. 

The work of constructing the biidge was com- 
menced in February of 1905, two months later than 
originally intended, the delay being caused at the 
Port of Alexandria and on the Egyptian railways, 
where excessive traffic made it ditticult to get the 
material discharged from the ships and sent forward 
to the site of the work within a reasonable time. 
Since the commencement of work, however, very 
satisfactory progress has been. made, and, as shall 
be shown, the dates originally prescribed for the 
completion of the various stages of the foundational 
and superstructural work have been anticipated. 

Dealing first with the foundations, it may be 
said that the bed of the river is here of sandy mud 
and sand, and it was determined that the load on 
this ground should not exceed 5$ tons per square 
foot. It was further specified that the foundations 
should be carried down to a depth of 4z ft. below 
the lowest part of the river-bed. The work of 
sinking the cylinders for the foundations of the 
piers was commenced in April, 1905, a temporary 
staging being constructed across the river for this 
purpose. These piers, as shown on the cross- 
section (Fig. 5), are 18 ft. in diameter at the cutting 
edge ; coned plates reduce the diameter to 12ft. 6in., 
which is continued up to above the bed of the 
river, where it is again reduced to 10 ft. 6 in. 
The two’ cylinders forming each pier are placed 
at 47 ft. 3 in. centres, and in their construction 
resemble those sunk for the Barrow Bridge in 
Ireland (see ExctneeRine, vol. Ixxxi., page 673). 
The arrangements for working under compressed 
air were on similar lines, and the air-locks, both 
for workmen and material, were the same. A con- 
siderable part of each caisson was completed before 
being brought to the site ; and to facilitate sinking 
and to give it the necessary strength it was lined 
with concrete, provision being made for the air- 
shaft in the centre. In some cases the cylinde:s 
were lowered as much as 40 ft. through the water 
before they reached the bed of the river, and in 
such case weighed over 100 tons. A grab-dredger 
was used for excavating the interior. The dredging 
was cone through the air-shaft, which, by additions 
of lengths of stcel tube, was always kept above the 
level of the water. As soon as dredging became too 
difficult the air-locks were bolted to the top of the 
air-shaft. Sinking was then continued under air- 
pressure until the caisson was founded on a firm bed. 

Work was commenced at both banks simulta- 
neously, and the depth to which the cylinders had 
to besunk was greater in the case of the piers on the 
thizeh bank. Thus the two cylinders for pier 
No. 14 were each sunk 72 ft., those for the next 
pier to between 70 ft. and 71 ft , for No. 12 pier 
to 72 ft., for No. 11 pier to 67.5 ft.; and so on, 
decreasing to No. 2 pier, where the depth was 41 ft. 
The minimum depth to which the cylinders were 
sunk below the bed of the river was 41 ft. The 
maximum air pressure attained was 34 lb. per 
square inch above atmosphere. This, although 
high, involved no serious difficulty. The labour 
within the working chambers at the base was car- 
ried out entirely by Arab workmen under Euro- 
pean supervision. The interiors were subse- 
quently filled with concrete, and at the top suitable 
grillages were placed for carrying the capsill 
girders. 

The table on page 483 shows the extent 
of work done each season, and in the diagram, 
Fig. 10, also on page 483, the progress of the 
work is set out on a curve. The straight line 
across the diagram indicates the progress aimed 
at when the work was -commenced, and it will 





be seen that, notwithstanding the inevitable 
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BRIDGE OVER THE NILE AT CAIRO. 
CONSTRUCTED BY SIR WILLIAM ARROL AND ©0., LIMITED, AND MESSRS. HEAD, WRIGHTSON, AND ©0., LIMITED. 
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delays at the commencement, the dates prescribed 
have been closely realised. So soon as the staff of 
workmen became organised and familiar with the 
work, progress was very rapid; thus in June and 
July of last year the weekly progress averaged over 
50 lineal feet of sinking. With the rise of high 
Nile work was checked, following this, when 
operations were being carried out in the centre of 
the river, there was slightly less progress per week. 
Within a period of fourteen months the collec- 
tive depth through which the twenty-eight cylinders 
were sunk was 1591 ft., and the work was finished | 
three weeks in advance of the time originally | 
specitied —a close approximation, which is very | 
creditable to those responsible fur the contract. 

The constructional steel was prepared and fitted | 
at the Thornaby Works of Messrs. Head, Wrightson, | 
and Co., Limited, and at the Dalmarnock Works, 
in Glasgow, of Sir William Arrol and Co., Limited, 
and shipped to Alexandria. The building of it in 
position was only properly commenced at the be- 
ginning of this year, and it was decided to carry 
throuvh as much of it as possible before the Nile rose 
to full flood, so that all the temporary timber stag- 
ing could be removed from the deeper portions of 
the river previous to high Nile. e girders 
were crected in sections, and the illustrations, Figs. 
4, 8, and 9, afford a good idea of the procedure. 
In the early stages of this part of the work a con- 
sidersble amount of time and expense was involved 








in training the natives to the special work of rivet- 
ing by hydraulic and pneumatic power, &. A/ 
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considerable percentage of the riveting in the early | a first-class character. The rate of progress is well 
stages had to be re-done, as was to be expected. In| shown on the diagram, Fig. 11, on the next page. 
time the natives became quite expert, and it is| Fig. 3 shows that all the spans were put together, 
satisfactory to record that the work throughout is of | and the timber staging referred to removed, before 
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the time of full Nile. The view, Fig. 3, is from a 


Owing to delay in coming to a decision the cy- 


photograph taken on September 1 last. The timber | linders could not be made and forwarded in time 
work shown between piers 6 and 7 on Figs. 3 and 4| to be sunk and ready for building of the masonry 
consists of short dolphins to guide the Nile boats| abutments before the present Nile flood. As, 


through the opening left between the ends of the 


.W. 


(9565 ¢} 





pee FES MAR MPR wy 
cantilever girders 3 and 5. By this arrangement it 
is found possible to carry on the work of riveting 
the girders throughout the whole length, and of 
building the superstructure during the time of high 
Nile, so that there will be no appreciable check in 
the subsequent progress, so far as the superstruc- 
ture is concerned. Already about 60 per cent. of 
the superstructural work is completed, and there 
seems no reason to douvt that the work will be 
entirely completed before the contract time is up. 

Rate of Progress in Sinking Cylinders. 





| however, the cylinders of one abutment are all 





| founded, and those of the other are now being 
;sunk, arrangements are being made to take full 
advantage of the next low Nile for rapidly finishing 
off this, the last. important portion of the work. 








Swansea Harsovur.—The increase in the exports and 
imports of Swansea Harbour for September, 1906, over 
the mepeeees month of last year was 34,094 tons; 
|and for the nine months ending September 30, 1906, 
603,832 tons. The surplus revenue for September 
amounted to 2721/., making a total surplus to date of 
110,9862. This is an increase of 12,036/. over the surplus 
at the corresponding date of last year. 


Our Coat Aproap.—The exports of coal from the 
United Kingdom show a decided tendency to increase, 
having amounted in August to 4,993,818 tons, as com- 
pared with 4,154, 505 tons in Aone, 1905, and 3,939,176 
tons in August, 1904. These totals were further increased 
by the addition of coke and patent fuel to 5,201,530 tons, 
4,306,857 tons, and 4,081,192 tons respectively. The ex- 
ports to the following countries exceeded 300,000 tons 
during the month :— 





| 
Country. Aug., 1906. Aug., 1905. | Aug., 1904. 
tons tons tons 

Russia 449,093 401,245 351,734 
Sweden 393,787 372,742 379,869 
Germany 759,486 657,836 | 609,641 
France 726,986 503,276 , 

Italy .. 558,267 692,650 512,250 


! 

Our aggregate coal exports in the eight months endin 
| August 31, this year, were 36,569,442 tons, as petoes os | 
with 31,180,138 tons in the corresponding period of 1905, 
and 30,548,820 tons in the corresponding period of 1904. 
These totals are increased by the addition of coke and 
patent fuel to38,029, 262 tons, 32,371,451 tons, and 31,859,459 
tons respectively. Coal was also shipped in the first 
eight months of this year for the use of steamers engaged 
in foreign trade to the extent of 12,304,806 tons, as com- 
pases with 11,453,959 tons and 11,303,792 tons. It 
ollows that in one way or other coal left the shores of the 
United Kingdom in the first eight months of this year to 
the extent of 50,333,448 tons, as compared with 43,825,410 
tons in the corresponding period of 1905, and 43,163,251 

















Total | ; d ; 
oad tad bee ee 
\—__-_—— | months of the year, the coal ex ed will attain an 
1 | lines! feet | lineal feet | aggregate of 75,500,000 tons for the whole of 1906, as 
March 11 “ a compared with 65,738,115 tons for the whole of 1905, and 
yoo he 3 95 ines _# . 64,744,876 tons fer the whole of 1904. The exports 
Reema "1. 32a 70.02 execeded 1,000,000 tons in the following cases in the first 
1908. : eight months of the last three years :— 
March 9 «| 1296 81.45 2 2 
‘ Jan.-Aug.,| Jan.-Aug., | Jan.-Aug., 
June 8 | 160n y - m2 it) | Countey en.-Aug.,| Jan.-Ang., | Jon-Aug 
As regards the abutments, it may be explained | pussia at agemees | atest. | 1,079,811 
that a te a me necessary. It was Sweden | oan ot ee Ya 1,971,264 $006,737 
originally intended to carry these abutments on | Denmar | b | 1,431, 498, 
piles, as is shown on the elevation, Fig. 1, but after | a PSorens ne ee eel 
the work had been in hand for some time it was | France | 6,187,951 | 4,287,124 | 4,485,322 
ascertained that it was not possible to drive the | Spain .. Here ion ies User asi 
piles under the foundations to the required depth. | Egypt... | 1,669,979 1,497,311 1,487,794 
The matter was brought before the Egyptian Argentina .. | 1,580,846 1,123,907 913,860 


Government in the autumn of last year, and it 
was then suggested that cylinders should be used, 


as in the case of the ordinary piers. Thisidea was| w 


considered acceptable. 





The activity observable in this 








ear’s exports is poet y 
explained by the general sovival of trade and industry in 
estern Europe, which has not only increased the demand 
for coal, but has also more readily absorbed local supplies. 








SHIPBUILDING AND SHIPPING AT 
NAGASAKT. 


Nacassk1 is the most important shipbuilding 
centre in the Far East, and its geographical posi- 
tion and excellent harbour give it importance as a 
shipping station. In both respects its importance 
is certain to increase. As the production of iron 
and steel in Japan and China develops it will be 
impossible to name a limit to its possibilities as 
regards shipbuilding. If we look at the marvellous 
Pacific coastline of Asia, stretching from Vladivos- 
tock southwards, with the vast countries of Siberia, 
China, and Australia, and then turn to the Pacific 
Coast of America opposite, stretching from Alaska 
to Patagonia, with the vast countries of Canada, 
the United States, South America, and the rest, 
and imagine the population which will be in these 
countries by the end of this century, we are almost 
overwhelmed with the thought of the possibilitics 
of the position. — is certain to play a very 
important ‘ in them, and we are very much 
mistaken if Nagasaki is not destined to form its 
most important centre from a shipbuilding and 
shipping point of view. Its progress, therefore, 
should be carefully watched by all who, in this 
country, are interested in these industries. 

We have at different times given an account of 
the shipbuilding work done in Nagasaki. From 
the report of Acting-Consul Parlett we learn that 
the following ships were built during the year 
1905, or were on hand at the end of the year :— 


Ss oo 
2 325 Time of 
é caine 2 
Name. Description. BE S08 Compl 
S & = te tion. 
| S = 











Tango Maru .. ..|I.T. steamer (steel) 7,463 6,503 April 22 : 
Floating dock with) 


a lifting power of} 


ae 





7000 tons .. .- |Steel .. e . e , June 29 
Tahung Maru --|T.T. steamer (steel)| 1,759 1,425 ,, 9 
Lock caisson for! 

No. 1 dock .. ..|Steel.. 23 eS ye .. |Nov. 11 
Iki Maru . -.| UT. steamer (steel); 1,680 2,437 Sept. 5 
Tsushima Maru. "= ” C on 1,679 2,321 Oct. 26 
Daishin Maru ..|3.T. steamer (steel) 1,304 1,356 Dec. 23 
Mud barge, 71 ft. 

24 in. by 19 ft 

10} in. by 8 ft. 54 in.| Wood June 4 
Mud barge, 71 ft 

2} in. by 19 ft. 

l0jin. by 8ft.5}in.| ,, .. we = re oo 
Pontoon, 88 ft. 5 in. 

by 10 ft. by 3 ft. ..| 3teel.. ce ; re ‘ »» 15 
Mud barge, 144 tons 

displacement ~ Nov. 8 
Mud barge, 144 ton 

displacement .. ,, .- Nov. 7 
Sheer - leg lighter 

with @lifting power | 

of 35 tons .. a or es ey ist oe -. |Jane 27 
Wada Maru .. ..|T.C. steamer (steel) 104 148/Dec. 29 

Total oe 18,989 14,193 

Tetsurei Maru . |3.T. steamer (steel) | 2,100) 2,300 
Joshin Maru Be = 1,200) 1,300 
Shirasagi Maru... | T.O. 94) 180 
Basan Maru.. . |S.T. 2 1,200) 1,300| | Work on 

Yd. No. 188.. mi A = 7,400; 4,200| \ hand at 
Ogasawara Marv ..| ,, - 1,500! 1,500) | the close 
Yd, No. 190 .. ../Turbine engined of 1905, 

-| steamer (steel) .. 13,500) 16,350 
Yd. No. 191 .. - 2 - 13,500 16,850 


Nore.— T.T. means twin-screw triple ; 8.T. means single-screw 
triple ; T.C. means twin-screw compound. 
None of the six ships built during the year were 
very large, the gross tonnage aggregating 13,989 
tons, and the indicated horse-power 14,193. Of 
the vessels in hand, however, at the end of the 
year, there were two, each of which had a tonnage 
nearly equal to the aggregate of those launched in 
1905, while their horse-power is greater. Moreover, 
they are to be propelled by turbines, thus showing 
that those in charge are not only increasing the size 
of the vessels which they build, but also taking care 
that they have the latest improvements. — 

The following is a summary of the ships docked 
during 1905 :— 


Number of Gross 
Vessels. Tonnage. 
Warships : 

Japanese 29 33,412 
Foreign 3 2 6.914 

Merchant ships : : 
Japanese 98 295,934 
Foreign 38 121,914 
Total 167 458,174 


These figures show that Nagasaki is rapidly 
becoming an important docking centre, and is being 
taken advantage of, not only by Japanese shipe, but 
also by those belonging to other nations. During 
the year important additions or extensions were 
made to the works. Among these, No. 3 dock was 
completed in March, and since then many vessels 
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have been docked, including the Great Northern 
Steamship Company’s steamship Minnesota, of 
21,000 tons. Among the improvements it is inte- 
resting to note that a new steel dock caisson for 
No. 1 dock was built to replace the one formerly 
in use, but now discarded on account of age. To 
those who remember Nagasaki thirty-two years 
ago, the construction of this caisson was looked 
upon as a great work, being the first of its kind in 
Japan. The foundry is now able to turn out 
Stone’s manganese bronze and steel castings, the 
former up to 5 tons in one charge, and the ‘latter, 
at present, up to 2tons. A licence for the manu- 
facture of Parsons’ steam-turbine engines at these 
works having been obtained, new buildings are 
being erected for the purpose of carrying on their 
manufacture. The necessary plant and tools for 
these buildings have been ordered from the United 
Kingdon. A new coppersmiths’ shop has been 
erected, an extension has been made to the boiler- 
shop, a new rigger-shop has been built, the 
central electric power-station has been: extended, 
and numerous other developments have taken 
place, thus proving that the establishment is 
managed with intelligence and with a determina- 
tion to keep it up with the latest improvements. 
Its extent and importance may be judged from the 
fact that at the end of last year the number of 
workmen employed was 7100. 


The three ports included in the consular district > 


are Nagasaki, Karatsu, and Kuchinotsu, and the 
following table gives the number and tonnage of 
the vessels which entered these ports in the years 
1904 and 1905 :— 





























Total. 
Sailing. Steam. 
1905. | 1904. 
| 
Nationality. |S S [-} 3 
ss 3% Bt it 
3 $ é is Z| a B z a 2 z 7 
5-| & {38 S 52 s 55 £ 
2-| ei] @& Z| 6 i2?| « 
Japanese ..| 85 | 8,55¢ 219| 141,64) 304| 150,204) 257, 169,92 
American ..| .. es SE) 418,315) 58) 418,315) 41) 222,538 
Austro - Hun- | 
garian ..| .. sia t 7,476} 3 7,475) 4 10,836 
SR Pee By Sear Py gee: 1 2,047 
British eG 436] 564/ 1,416,864) 565/1,417,344) 550,1,271,425 
Chinese . | .. & i| 6,776) 7| 6,776) 6 2,868 
Corean 6 a 1,291; 9 1,578 7 2,044 
Danish | = Ger o~ ma 8 2,617 
Dutch } lt} 22,866) 10; 22,860) 4 9,752 
French (| 9,361} € 9.361 11 16,869 
German o | oe aid 11t| 318,576) 113) 818,576) 120 307,676 
Italian pee aes 1} 3,593] 1) ° 1,591] 2 = 8,412 
Norwegian . .| | 36.| 370,708 30°| 370,70h| 248 237,549 
Russian H 6,427 H 6,427; 18 18,238 
Spanish | oe ees ot ar ee 4, 12,081 
Swedish | {| 4,831] & 4,831] 8 2,976 
Total, 1905) 92 | 9,323)135¢ | 2,725,720) 1447 |2,735,043' 
90s] 74 |20,067|1203|2,273,638) .. ..  |L978 2,298,705 








The majority of the Japanese vessels belonged 
to the Nippon Yusen Kaisha, the Osaka Shosen 
Kaisha, and the Toyo Kisen Kaisha. The follow- 
ing is a classification of the British shipping which 
entered Nagasaki during the past year :—Canadian 
Pacific Railway Company: 46 vesse's, of 133,189 
tons, as against 42 vessels, of 130,371 tons, in 1904. 
Occidental and Oriental Steamship Company : 
18 vessels, of 50,863 tons, as against 27 vessels, of 
75,539 tons, in 1904. (These are White Star Line 
ships under charter to the above-mentioned com- 
pany.) These two companies are engaged in the 
Trans-Pacific trade. Ben Line: 19 vessels, of 43,055 
tons, as against 38 vessels, of 76,317 tons, in 1904. 
Glen Line: One vessel, of 2350 tons, as against 
11 vessels, of 29,575 tons, in 1904. Ocean Steam- 
ship Company, Limited : 39 vessels, of 158,580 tons, 
as against 42 vessels, of 170,998 tons, in 1904. 
Shire Line: Eight vessels, of 18,445 tons, as 
against eight vessels, of 20,582 tons, in 1904. Indo- 

hina Line: 19 verse's, of 29,012 tons, as against 
59 vessels, of 89,464 tons, in 1904, China Naviga- 
tion Company : 48 vessels, of 64,471 tons, as against 
14 vessels, of 15,084 tons, in 1904. Chartered shi 
of the Ben Line: 33 vessels, of 69,795 tons. Mis- 
cellancous ocean-going steamers: 125 vessels, of 
315.195 tons, as against 114 vessels, of 187,541 tons, 
in 1904. There were in addition 20 odd vessels, of 
Some 50,000 tons or more, which, though entered 
A t. gasaki, actually discharged their cargo at 

edo, 


German shipping is steadily increasing in the 


Far st. During 1905 eighty-nine German ships, 
= 29 1.886 tons, entered Nagasaki, most of them of 
8 


‘orddeutscher-Lloyd Company. An increase 


the ships belonged to the Pacific Mail Steamship 
Company, the newly-founded Great Northern line, 
and the United States transport service. Nor- 
wegian shipping still increases. During the war 
the place of the Japanese vessels chartered by the 
Government was, to a large extent, filled by small 
Norwegian steamers under time charter. Numbers 
of these vessels have been sent to the Far East 
during the last two years, but on the termination of 
the war they had to look elsewhere for employment. 
Nevertheless, so far as the ordinary China Coast 
and other open traffic is concerned, the Norwegian 
vessels are well able to hold their own. They are 
small and handy, good carriers, and more econo- 
mically worked than any others, except perhaps 
the Japanese, while they have not the disadvantage 
of having to pay foreign marine insurance com- 
panies a higher rate of premium for the cargo they 
carry, as is the case with Japanese vessels. The 
masters of the Norwegian ships are, moreover, not 
only good seamen, but, for the midst part, men of 
some education, and with fair business ability. 








Car ConstructTion.— The number of cars built in the 
United States and Canada, including elevated and sub- 
way road cars, but not including street cars and cars built 
in railroad shops, reached, in 1905, the figure of 168,006, 
of which 165,455 were freight cars. The next best year 
to this in eet is 1902, in which 164,547 cars were built. 
In the year 1904, while the passenger cars built kept well 

to the average, the number of freight cars constructed 
showed a large decrease. Of the total number constructed 
in 1905, the American Car and Foundry Company built 
74,323 cars. 

GearepD Locomotives —The Lima Locomotive and 
Machine Works, Ohio, U.S.A., are supplying three heavy 
Shay engines to the Chesapeake and Ohio Railroad. The 
Shay patent consists of vertical engines on one side of 


-| the locomotive driving longitudinal Guting running the 


whole length of the engine and tender wheel , Suitable 
rovision being made for flexibility, &c., of the shaft. 
y means of bevel gearing on the shaft and wheels, every 
axle of both engine and tender is utilised for driving 
purposes, the total weight, in this case said to be 
330,620 1b., being thus made use of for adhesion. 





Coat In GeRMANY.—An exhaustive continental official 
report, just published, states that the German coal 
market was exceedingly favourable during 1905, and at 
times most animated. A three weeks’ strike in the West- 
phalian district in the beginning of the year caused serious 
apprehensions, which, however, proved unjustified ; the 
decrease in the Westphalian district of some 3,500,000 tons 
was counterbalanced by imports from other parts of the 
country and from abroad. On account of the disturbances 
in Russia the demand for Silesian coal was very active 
during March and April. Berlin’s supply of coal was 
interfered with on account of the unfavourable traffic 


. | arrangements on the Oder, though not to the same extent 


1904. The production of coal in Germany has 
increased very rapidly, and with one or two exceptions 
continuously during the last ten years, as will appear 
from the eubjoined table :— 


as se 


Tor.s (Metric). 
1905 - 121,298,000 
1904 “= 120,* 15,000 
1903 116,637,000 
1902 167,473,000 
1901 108 £39,000 
1900 109,290,900 
1899 101,639,000 
1898 ‘ 96,399,000 
1847 Es - mS - ae te 91,055,900 
1896 oe 85,690,000 


The imports have also increased materially during the 
same period, during 1905 alone with a value of 33,000,000 
marks, as compared with the previous year. The figures 
for the various years were as under :— 


Tons (Metric). 
1905 9,299,600 
1904 7,799,009 
1908 6,766,600 
1902 6,423,600 
1901 6,297,300 
1900 7,384,000 
1899 6,220,400 
1898 5,820,300 
1897 6,072,000 
1896 5, 176,700 


The exports of German coal show a still greater increase 


during the last ten years than do the imports, as will 
appear from the followirg table :— 
Tons (Metric). 

1905 18,156,900 
1904 17,996,709 
1903 17,389,900 
1902 16,101,100 
1901 15,266,200 
1900 15,275,800 
1899 13,943,1 
1898 os 13,989,200 
1897 bad = as od 12,389,900 
1896 oe <s 11,598,700 


The estimated te value of the production has 
risen from 592,976,000 marks in 1896 to 1,050,089,000 
marks in 1905, that of the imports from 61,108,000 marks 
in 1896 to 133,667,000 marks in 1905, and that of the ex- 
ports from 121,873,000 marks in 1896 to 230,984,000 
marks in 1905. 





isalso shown in United States shipping. Most of 





CONTROLLED RECOIL. 


Wuen hydraulic buffers were first introduced for 
field-guns, the resistance to recoil was regulated by 
varying the bore of the buffer at different pointe. 
This method did not answer, as the unsupported 
piston-rod tended to strain the gland, —s leak - 
age. The next step was to make the piston a close fit, 
obtaining the necessary windage for the e of the 
oil or glycerine by forming channels of varying depth 
(called ports) in the ioner surface of the buffer-cylin- 
der. This method is used in our own quick-firing 
equipment. 

Higher efficiency, due to more perfect control, is 
obtained by the use of the Vavasseur duplex valve, as 
modified by Messrs. Ehrhardt, Krupp, and Vickers 
Sons and Maxim. The Vavasseur valve is shown 
diagrammatically in the accompanying figures. The 


recoil gear (Fig. 1) is of the type in which the buffer 
is fixed to the gun, and recoils with it, while the piston- 
rod is attached to the cradle, and does not recoil. The 


piston (Fig. 2) is divided into two parts, O and P, 
with a loose disc-valve between them. During recoil 
and during running-up the glycerine in the buffer has 
to pass through ports in these three pieccs. The dise- 
valve is free to traverse from right to left, and free to 
revolve upon the piston-rod. The latter motion is 
controlled by two projections upon its circumference 
which fit into rifled grooves in the buffer, causing it 
to turn through, say, a quarter of a circle curing 
recoil, and to turn back again through the same angle 
while the gun is running up. 

Now, in a field-gun, it is desirable that the buffer 
resistance should diminish during recoil, as the centre 


F¥g.1. 























of gravity of the gun and carriage shifts to the rear, 
and the stability diminishes. A further reduction of 
resistance has to be made to allow for the increased 
resistance of the running-up springs as they approach 
full compression. Towards the end of recoil the 
resistance has to be increased again to bring the gun 
gently to a standstill. This graduated resistance is 
obtaincd by the shape of the ports in the piston-hcad 
P, Fig. 3. 

As the gun recoils the glycerine in the cylinder has 
to force its way past the piston from front to rear. 
Tho disc valve immediately closes against the face P, 
so that the only passage left is the area of the curved 
ports in P exposed by the straight ports in the diso- 
valve. As the latter revolvcs, this area first increases, 
and finally diminishes to nothing, bringing the gun to 
a standstill. 

The resistance during running up should at first be 
as low as possible in order to relieve the running‘up 
springs of all unnecessary work, and to enable them 
to be kept as light and slender as possible ; for thick, 
heavy springs will not stand compression beyond about 
50 per cent. of their length without injury. As the 

n approaches its original position, the resistance 
~ to be increased to bring the gun to rest without a 
jerk, which would lift the spade at the end of the trail 
out of the ground. 

This is provided for by the ports shown at O, Fig, 3. 
The disc-valve now closes tight against the face O, ard 
the glycerine passes freely through the whole area 
of the ports in P, and through the whole radial 
width of the ports in O ex by the straight ports 
in the disc-valve. As the width of the curved ports ~ 
diminishes the resistance brings the gun smoothly to 
rest in the firing position. , 

In a field howitzer the problem to be solved is some- 
what different.. When fired at 45 deg. of elevation 
the howitzer can only recoil for a limited distance 
without striking the ground ; while if fired at a low 
elevation with this short recoil, the wheels would lift 
and the carriage would be unsteady. The buffer 
resistance has therefore to be automatically adjusted 
so as to vary the recoil according to the elevation. 

This is effected by Messrs. Ehrhardt’s invention. 





The piston-rod has a bevel wheel at its forward end, 
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es into a toothed segment fixed to the carriage. 
e effect of this is to rotate the piston-rod and piston 
through a portion of a circle as the howitzer is 
elevated. In Fig. 4 the piston-head P has been rotated 
through a quarter of a circle to the left. Then during 
recoil the port in the disc-valve will travel from A to 
B, and will expose a smaller area of the curved port 
than if P had not been rotated. 

Howitzer running-up springs have to be powerful 
in order to lift the weight of the howitzer, with the 
recoiling parts attached to it, at an angle of 45 deg. 
If the howitzer were fired at a low elevation without 
any resistance torunning-up, the strong springs would 
drive the howitzer forward so violently as to upset it 
on to its muzzle. Therefore the buffer resistance to 
running-up must be automatically increased at low 
elevations, and reduced at high ones. Thus, in Fig. 4, 
O is the forward piston tends rotated for 45 deg. of 
elevation. The ports of the central valve, in running 
up, travel from B to A, exposing a larger area of the 
eurved port than if the piston had not been rotated. 
Further and more complex variations of resistance may 
be arranged for by suitably shaping the ports of the 
central disc valve, or by inclining them at an angle to 
its diameter. 

Figs. 5 to 8 are an illustration of modern practice, 
and show the practical application of the Vavasseur- 
Ehrhardt gear to a quick-firing field howitzer. Fig. 5 
represents the howitzer laid point blank, Fig. 6 the 
howitzer elevated at 45 deg. before firing, ont Fig. 7 
the same after firing, at the end of its recoil. Fhe 
helical running-up springs surrounding the buffer cy- 
linder are omitted, but of the first and last three 
turns of the spring are shown in sectionin Fig. 6. The 
rifled groove controlling the valve is visible in Fig. 7. 
Fig. 5 shows the recoil shortened from 1 metre at zero 
elevation to 330 millimetres at 45 deg. The sectional 
portion of Fig. 5 shows the geer for rotating the piston- 
rod. It alsoshows the section of the Ehrhardt cradle, 
which is a wonderful piece of tube-drawing. Fig. 8 
illustrates the cut-off action of the valve during recoil 
and during running-up. 

Messrs. Vickers Sons and Maxim have patented a 
valve-gear which is very similar in principle to the 
above, the chief difference being that the. buffer, in- 
stead of the piston, is automatically rotated. Messrs. 
Krupp, in their field-guns, use the front or running- 
up half only of the Vavasseur gear, the recoil being 
regulated by varying the depth of the ports in the 
walls of the buffer. French makers who prefer the 
compressed-air gear, which gives a nearly uniform 


pressure in running up, use the rear or recoil half of 




















the Vavasseur gear for their field howitzers ; Messrs. 
Cockerill, of Seraing, prefer a channel outside the 
buffer, with a stop-cock which gradually closes as the 
howitzer is elevated. 


Controlled recoil-gear is objected to as adding an | used 


extra complication tothe quick-firing field equipment ; 
but it gives greater smoothness of action, and there- 
fore greater steadiness, for the same weight; and this is 
equivalent to a reduction of weight, or else an increase 
in power, with the same degree of steadiness. And 
since in these days every ounce of weight must serve a 
useful purpose, there is no doubt that the principle of 
controlled recoil will be applied to all intone field 
equipments. 


COMPOUND LOCOMOTIVE FOR THE 
NORTHERN RAILWAY OF FRANOE. 
By H. W. Hansury, A.M. Inst. C.E. 

TWENTY years ago, when the first compound loco- 
motive was constructed for the Northern Railway 
of France, its superiority over the best engines of the 
eompany, at that time those of the ‘‘ Outrance” class, 
was immediately recognised, and with the assist- 
ance of M. de Siehn, the m ing director of the 
Société Alsacienne de Constructions Mecaniques, at 
whose suggestion and from whose designs this loco- 
motive was built, the company have since done all in 
their power to improve upon this type in every way. 
The locomotive which we illustrate in the present 
issue is one of the latest—one of an order for thirty- 
three similar engines constructed by the above firm, 
the constructors also of the pioneer omer of this 
series. Another—‘‘ No. 2659”—was exhibited by the 
railway company at the Liége Exhibition. j 

We propose in the present article to give particulars 
of this engine, our description, of course, applying 
equally well to others of this group, and to conclude 











with a few remarks on their capabilities as compared 
with those of the old simple ‘‘ Outrance” class ihened 
to above. 

The locomotive in question, which we illustrate on 


our two- plate, and on the opposite page, is of 
the ‘ Atlantic” t (4-4-2), with driving-wheels 
80.3 in., ie-wheels 35.4 in., and trailing-wheels 
55.8 in. in diameter ; the centres of the first-named 


wheels being of wrought iron—a rather unusual feature, 
cast steel being now almost universally employed for 
this pi . All the axles are of Siemens-Martin 
steel, the leading coupled one being oil-hardened and 
of the Woredell type, with circular crank flanges. 
The coupling and connecting-rods are of wrought iron 
and of fluted section. 

The high-pressure cylinders are placed outside the 
frames juet in front of the leading pair of driving- 
wheels, so that the shortest possible steam-pipes are 
. These cylinders drive the second pair of 
coupled wheels, while the low-pressure cylinders, 
which are between the frames under the smoke-box, 
drive the first or leading pair (see Figs. 1 and 2). 
Their diameters are 13.4 in. and 22 in. respec- 
tively, and their stroke 25,2 millimetres. 1t will be 
noticed that this engine is fitted with slide, and not 
piston valves (Figs. 3 and 8). The ends of the high- 
pressure cylinders are, owing to their position, some- 
what ex to the cooling action of the air, and 
have consequently been protected by a suitable non- 
conducting material. The cylinder-volume ratio is 
2.71, and the volume of the receiver, including that 
of the two pipes communicating between the cylinders, 
is about two and a half times that of the high-pressure 
cylinders. The Bourdon pump-lubricator is used for 
lubricating the cylinders and valves. : 

In order to increase the tractive effort at starting, 
live steam at a pressure of 85 1b. is introduced into the 
receivers through aspecial reducing valve. The start- 
ing valves, the latins of which, it will be seen in 
Fig. 8, are cast in one with their respective low-pres- 
sure cylinders, and are attached to the high-pressure 
exhaust-pipes by suitably packed steam-tight joints, 
are of a new type, designed by M. de Glehn. The 
cylindrical chamber B (Figs. 4 and 5) has two open- 
ings O and O', the former communicating with the low- 
pressure steam chest, the latter with the exhaust, and 
is fitted with a valve R, with openings L and L’, 
corresponding to O and 0! in certain positions. The 
rod X operates R, and is carried in the steam- 
tight bearing C, the servo- motor, by which it 1s 
worked, being placed at right angles to it, and its 
piston consented by a simple arrangement of levers. 
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In the position shown in Figs. 4 and 5, the opening L 
coincides with O, and the exhaust from the high-pres- 
sure cylinder is able to go direct to the receiver, and 
thence to the steam chest of the low-pressure cylinder, 
the engine working as a com os A rotation of 
the valvea quarter of a turn closes O, and causes L? 
and 0! to coincide, the high-pressure exhaust passing 
direct to the omg the working then being as in 
a simple engine. ith these valves it is therefore 
possible to have simple or compound working, or to 
use either the high or ga aigeaaye cylinders only, in 
case of accident to one or other, or to their accompany- 
ing valve gear. The servo-motor consists of a small 
bronze cylinder and piston operated by compressed air 
taken from the air-cylinder of the Westinghouse brake. 
To facilitate starting, the cranks on one side of the 
engine are placed at an angle of 162 deg. to each other, 
instead of at 180 deg. This has necessitated the 
taking into account of the unbalanced of the 
reciprocating forces, practically negligible in the latter 
case. The amount of extra balance-weight required, 
and its position in the wheel, is theoretically different 
in each; but this being undesirable in practice, the 
mean of the weight required and its mean position 
was calculated with regard to the two wheels on the 
same axle, these values being then substituted. This 
plan has the advantage of enabling the same pattern 
to be used for each of a pair 6f wheels as usual. 
Walschaert motion is used, one set being provided for 
each cylinder. It is of stronger construction than on 
revious engines of this type, ‘and special attention 
ving been paid to the Splestion of wear and tear 
due to working, it is also better arranged, and working 
surfaces of greater area are provided. The r is 
designed so that the reversing shafts of the high and 
Ow-pressure motions can be operated at the same time 
or independently of each other, and so that the driver 
can place the gear for each pair of cylinders in the 
position that he considers the most economical or 
suitable for the proper running of the engine. This 
gear is shown in Figs. 6 and 7. It will be seen that 
the two reversing screws are on the same axis, B, com- 
manding the reversing shaft of the low-pressure motion, 
being screwed on the smooth projecting end of A com- 
manding that of the high-pressure motion. The index 
showing the position of the gear is graduated in 





hundredths, the distance between the extreme points 
gp ey army praee ep | the stroke of the piston. 
The wheel Y is attached to the end of the screw A, 
while the screw B terminates in D, the latter having 
a number of notches on its periphery. A catch F, 
with lever K, provided with a spring for retaining it 
in position either in or out of D, is attached to the 
gear-framing, and a similar catch E, with lever L, is 
provided on the wheel V, also gearing with D. These 
catches may be released either independently or simul- 
taneously, the latter operation being performed by 
means of K. Inthe position shown fn Fig. 6 both E 
and F are engaged in D, and the wheel V immovable, 
as should be the case after A and B have been adjusted 
to give a suitable distribution when the engine is 
running. On releasing E, by means of L, leaving F 
only engaged in D, the screw A can be adjusted by 
means of V ; if, however, F only be disengaged, then 
both screws can be operated simultaneously. It will 
be readily seen, therefore, that the driver, to obtain 
the distribution he desires, first moves the screws A 
and B simultaneously until B is in the necessary posi- 
tion to give the required distribution to the So 
pressure cylinders, and there fixes it by means of the 
catch F, afterwards independent!y adjusting A to give 
the required distribution in the high-pressure ogtiadan. 

The boiler, which is constructed of mild steel plates 
and is intended for a working pressure of 235 lb. per 
square inch, has a capacity ot 283 cubic feet, 187 cubic 
feet being occupied by water and 96 cubic feet by 
steam. The barrel is 169.3 in. in length and of teles- 
copic form, the three plates of which it consists being 
0.67 in. thick, and the smallest inside diameter, of 
57} in., being at the smoke-box end. Of the 
remaining plates, the smoke-box tube-plate is 1 in., 
the saddle-plate 0.7 in., and the door and fire- 
box shell-plate each 0.6 in. thick. All the rivets 
are of iron. The smoke-box is of extended form, the 
door being bulged rather more than customary 
in order to reduce the resistance due to wind pres- 
sure. Mild-steel Serve tubes, of which there are 
126, are used as in preceding engines of this type. 
These are 2? in. in external diameter, and are 
expanded into and beaded over the tube-plates as 
usual. The distance apart of the latter is 169 in., 
the fire-box is of copper and riveted to the shell, 





which is of the Belpaire. type, by means of ver- 
tical iron stays, the first two front rows of which 
admit of the expansion and contraction of the fire-box. 
Stays of manganese copper are used at the front, back, 
and sides of the fire-box, a small hole. being drilled 
through their centres. _The heating surface of the 
fire-box is 170 square feet, the total for the boiler 
being 2368 square feet. The foundation ring, which, 
like the fire-box door, is of iron, has been inc 

in breadth somewhat on these particular engines 
as larger water spaces were thought desirable, in 
order to give better protection to the fire-box plates 
and stays. The grate is of the kind usually employed 
for burning soft coal. It has an area of 29.7 square 
feet, and consists of four separate grids resting on 
transverse supports, a narrow dead-plate situated at 
the front end being provided, which can be lowered 
when required, and the fire dropped into the a 
The ash-pan is closed in, so as to prevent ashes fu mn | 
into the Sones of the pen | wheel, and is fit 
with the usual dampers front and back. 

Two Friedmann injectors are provided for supply- 
ing the feed to the boiler, one being sufficient, under 
ordinary circumstances, the other being merely in- 
tended as an auxiliary in case of failure or to be used 
in any emergency. The safety valves, which are 
3.15 in. in diameter, are mounted side by side on 
the back end of the fire-box, one being of ordinary, 
the other of the Adams type. It will be noticed that 
two of the vertical roof stays pass through the seating 
of these valves (Fig. 1). 

The blast-pipe is of the variable type, and before 
its first adoption was the subject of considerable 
experiment. The draught is regulated by the vertical 
displacement of a plug in the conical mouth of the 
blast-pipe. This a , having helical wings, imparts 
a rotary motion to the escaping steam, and is, we 
believe, supposed to induce a more favourable and 
uniform draught through the tubes. It will be seen 
that although the height of the plug is varied to 
obtain the draught required, the point at which the 
steam escapes, or, in other words, the height of the 
exhaust-pipe, is fixed. The chimney is*provided with 
a wind-shisld, according to the prevailing practice in 
France. 

The frame-plates are of mild steel, 


1.2 in, in 
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thickness, and situated inside the wheels. The axle- 
box guides are of cast steel, the axle-boxes being of 
bronze. The springs are of the usual laminated type, 
and, in the case of the coupled and trailing wheels, are 
placed beneath the axle-boxes and connected 4 means 
of compersating levers; but in the case of the bogie 
they are placed above. Two helical springs enclosed 
in cylindrical castings are fixed one on each side of 
the bogie centre, to bring it back to a central position 
after passing round a curve, a lateral displacement of 
}? in. on each side being provided for. 

The locomotive is fitted with the Gresham air sand- 
ing-gear, train-heating apparatus, and the latest de- 
sign of rapid-acting Westinghouse brake. Brake- 
blocks are fitted to all the wheels, with the exception 
of those of the bogie, the prevailing Continental prac- 
tice being, we believe, however, to make no excep- 
tion in this respect. 

The weight of the engine is 60.3 tons when empty, 
and in full working order 66.2 tons, the weight on the 
coupled wheels being 32.5 tons. 

The accompanying tender is .of the six-wheel class, 
the weight when empty being 18.1 tons, and when 

full 41.15 tons; the total weight of the engine and 

tender, therefore, in full working order is 107.3 tons. 
Water space of 4227 gallons is provided, and accom- 
modation for about 4 tons of coal. The tender wheels 
are 4 ft. 1.1 in. in diameter. 

It is interesting to note the improvement in speed 
which has been made during the last sixteen years, 
since the advent of this class of compound. For in- 
stance, we understand the locomotives of the old 
‘‘Outrance ” type were cipab!e of maintaining a speed 
of 49.4 miles per hour on a rising gradient of 1 in 
200, the train being one of twenty-six axles and of 
150 tons load. To-day the compounds to which we 
have been referring can draw 250 tons on the same 
gradient at 62 miles per hour, and 300 tons at from 56 
to 58 miles per hour, while on the level they can 
attain a speed of 74 and 68 miles an hour with those 
respective loads. 

The following table shows the great reduction in 
time that has been made in running between some of 
the most important centres on the company’s system 
since the year 1897 :— 


Distance Time 
in 





Time ] , 
Taken Ave Taken Average 
Route. in 8 > in > 
Miles. 1889. 1889. 1904. 1904. 
h. m. mis.p.h b. m. mis. p.h 
Paris to Lille oo 156 8 45 41.6 2 50 55 
oe alais 185 | 4 18 43.8 3 15 57 
* Boulogne 158 | 8 57 40.0 249, 561 
90 St. Quen- | 
tin ne o> 05 2 15 42.2 1 35 60 
Paris to Feignies .. 143 3 40 8 39.0 2 30| 67.3 
Jeumont.. 148 3 50 38.6 2 35 57.3 
The maximum load in 1889 was about 150 tone, 


while the normal load at the present time is from 250 
to 300 tons. The latter figure has been considerably 
exceeded on certain special runs; for instance, on 
November 13, 1903, the North express, with a load of 
354 tons, did the journey from Paris to St. Quentin, 
a distance of 95 miles, in 1 hour 33 minutes, two 
minutes under the schedule time; the average speed 
being 61.3 miles per hour. It should be borne in 
mind, when comparing the time taken in 1889 with 
that of 1904 on the various routes enumerated above, 
that much of the time saved is due to the im- 
proved methods of signalling now in use, the shorter 
duration of the stops, and to the fact that now, in the 
case of express trains, every care is taken to en- 
able the locomotive to bo maintained at free speed 
throughout the journey. 

In spite of these undoubted improvements in 
the working conditions, however, it is quite clear 
that these particular locomotives are an immense ad- 
vance on their predecessors, and have more than 
jostled the confidence placed in them when firat in- 
troduced, 

Before concluding, we desire to express our thanks 
to the company for kindly favouring us with the 
drawings and with much of the information here 
givon. 








Tue Late Mr. Gxorck Sinciain.—We t to learn 
of the death, from pneumonia, on the 2nd inst., of Mr. 
George Sinclair, who has been the head of a well-known 
boiler-making firm in Leith for forty-one years. He had 
reached the age of seventy-one years, but was still 
actively engaged in the conduct of the works, Mr. Sin- 
clair was a native of Fife, and worked his way from the 
ranks to the responsible position which he ultimately 
occupied. He served his apprenticeship asa boiler-maker 
in Messrs. Scott’s works at Inverkeithing, and worked 
subsequently in Kirkcaldy. In 1865 he commenced busi- 
ness for himself in Leith, receiving his first order from 
his previous employer. His works have from time to 
time been enlarged 


still more recently he developed a form of water-tube 
boiler. He leaves a widow and five sons, two of whom 
were associated with him in his business. 








and new premises started. Later he | by engineerin 
added superheating to steam-boiler manufacture, while | industry, with 1,993,000/. ; 


JAPAN’S MERCANTILE MARINE. 


Papers just to hand from Japan state that at the 
end of J see, Japan’s mercantile marine aggregated 
993,000 tons. In one month—that is to say, sincs the 
end of June—it had increased by the following :— 











Tons, 

8 ships of from 20 to 1000 tons 2,913 

2 ships of from 1000 to 2000 tons 3,268 

4 ships of from 2000 to 3000 tons 10, 26% 

2 ships of from 3000 to 4000 tons 6,660 

Total, 16 ships, aggregating 23,135 

The fleet as now constituted is as follows :— 
Kind of Vessel. Number. Ps Registered 

From 20 tons to 5) tons} 429 13,799 7,219 
” 50 ” 100 ,, | 237 16,892 | 9,461 
” 100 ” 300 ,, 253 42,692 25,121 
at 500 ,, 92 36,046 22,079 
~ 2 ef Sl 131 94,072 58,432 
» 1000 - 2000 ,, 130 196,695 126,472 
» 2000 oe 30L0 ,, 105 255,626 165,379 
»» 3000 ” 4000 ,, 42 142,723 92,305 
» 400 ” 5000 ,, iL 48,671 | 32,954 
+ 22 @ 62% 5 26,755 16,588 
» 2 s Be. 18 112,138 | 68,815 
» 7000 , 8000 ,, 1 7,463 4,627 
Totals 1454 993,572 628,952 


In addition to the above—all of which are steamers — 
there were 3914 sailing vessels aggregating 340,103 
tons, s2 that the total fleet represented a gross tonnage 
of 1,333,675 tons. 

Mr. Iwanaga, one of the managing directors of the 
Nippon Yusen Kaisha, was recently interviewed by a 
representative of a Tokio financial journal, and 
stutcd that a good many vessels were lost during the 
Russo-Japanese war ; but by purchasing, by building, 
and by the sale of prizes of war, there has resulted a 
considerable increase of the mercantile marine as 
compared with the ante-bellum figures. All these 
vessels are now engaged in commerce. During the war 
the ships of the company had to be removed from the 
European lines; but by means of chartered steamers the 
services were kept up, und now they are gradually being 
restored to their former conditions, On the Australian 
line the period of the Government subsidy expired in 
March last, but the subsidy has been renewed for two 
years, and the service has been restored to its state 
prior to the war. On the Bombay line the State sub- 
sidy came to an end in March last, but the company 
has kept up the service, and have added three vessels 
to the three previously employed, so that there is a 
regular fortnightly sailing. Oa this route the com- 
pany hopes to deserve well of the cotton-spinning 
industry of Japan, and so long as the latter prospers 
it will not suffer loss. The coasting service has been 
improved in several respects. The Vladivostock line 
of the service was restored after the war, and for 
a timo there was great activity; but at present 
there is great depression in the shipping trade in that 
quarter. Very sharp competition has sprung up on 
the Shanghai line. During the war the company 
chartered two steamers from Messrs. Butterfield and 
Swire; and when these were replaced by two of the 
company’s ships at the end of the war, the owners 
uf the. two chartered steamers continued to run 
them on their own account, and thus keen compsti- 
tion came about, and freights have consequently 
been reduced by 20, 30, or even 50 per cent. A new 
line has been opened, which has Yokohama for its 
terminus, and it proceeds thence vid Kobe, Shimono- 
seki, and Shanghai to Hankow. There are three 
regular sailings on this route, and arrangements are 
being made for other three. As to the Swatow- 
Bankok line, it was monopolised by the North German 
Lloyd, whose unreasonableness caused considerable in- 
convenience to passengers and shippers ; and by way 
of development, the company took up this service after 
the war. Naturally, competition resulted, but as it 
has brought much satisfaction to travellers and 
shippers of goods, the company does not intend t> 
abandon it. 





Exectric Powsr-Sration.—Three miles from Duluth, 
on the St. Louis River, there will shortly be a p»wer- 
station of equipment equal to the generation of 40,000 
horse- power, which will ultimately be increased to £0,000 
horse-power. The turbines are of the single vertical Francis 
type each of a capacity of 13,000 horse-power, working 
at 375 revolutions per minute, with a fall of 389 ft. 

_ Resstan Inpustries.—The French capital locked up 
in Russi:n industries amounts toa total of 692,371,823 
francs (27,694,000/.), divided as follows :—15,486,000/. 
being the capital of French companies est sblished in 
Russia, and 12,208,000. the French capital in Russian 
industries. In the total sum of 27,694,002. the mining 
and metallurgical industry enter for 19,352,7301., followed 
i ing works, with 2,275,660/. only ; the textile 
banks and insurance com- 


panies, with 1,388,000/. There is, besides, about 4,000,000. 
of French capital in the Belgian companies established 
jin Russia. 





NOTES FROM THE NORTH. 
‘ GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was firmer, and Cleveland warrants 
advanced to 54s. 8d. and 543. 9d. cash, 54s. 10d. eight 
days, 54s. 11d. and 54s. 114d. one month, and 55s, 2id. 
two months. The turnover amounted to 9000 tons, and 
the closing quotations were 54s. 9d. cash and 55s. 14d. one 
month sellers. Hematite was done at 67s. 10d. fourteen 
days and 683. eight days, the business amounting to 1000 
tons In the afternoon Cleveland warrants were again 
higher, owing to the strong advices from Germany 
and America, and 13,000 tons changed hands at 
543. 10}d. and 543. 114d. cash, 55s. 1d. and 553. 14d. 
eight days, 553s. 2d. and 553. 44d. one month. At 
the close there were buyers at 55s. cash, and sellers 
at 553. O4d. cash and 553. 44d. one month. On Friday 
morning a strong tone prevailed, and the market was 
somewhat excited. Exclusive of options, a large busi- 
nes3, estimated at 32,000 tons, was done in Cleveland 
warrants at from 553. 3d. to 55s. 6d. cash, and from 
55s. 74d., 553. 8hd., and 553. 8d. to 55s. 11d. one month. 
At the close sellers quoted 553. 74d. cash and 55s. 114d. 
one month. In the afternoon the tone continued firm 
and the dealings amounted to about 10,000 tons of 
Cleveland warrants at 55s. 9d. cash and seven days, 
and 563. one month. The cash price was easier at 
the close, sellers quoting 553. 8d., but the forward 
price was firm at 56s. 04d. one month sellers. Hematite 
changed hands at 63s. 34d. cash, and 68s. 6d. seventeen 
days. The turnover was 1000 tons, and closing sellers 
were at 683. 6d., and closing buyers offered 683. 4d. cash. 
On Monday morning the market was again strong, and 
Cleveland warrants were dealt in at 55s. 8d. cash, 55s. 10d. 
and 553. 9d. eleven days, 55s. 84d. four days, 56s., 56s. 1d., 
and then 553. 114d. one month, and at 56s. 74d. three 
months. The turnover was 16,000 tons, and the closing 

uotations were 55s. 8d. cash and 563. one month sellers. 
n the afternoon the market opened strong, but heavy 
local selling was the cause of prices easing a little. 
Cleveland warrants to the extent of 28,000 tons were 
done at 553. 8d., 553. 6d., 553. 74d., 55s. 64d., and 
55s. 7d. cash, 553. 1ld., 553. 114d., and 553. 11d. one 
month, 563. 44d. and 563. 54d. three months. The 
closing quotations were firm at 55s. 7d. cash, 55s. 11d. 
one month, and 563. 6d. three months. On Tuesday 
morning the market opened with renewed strength, and 
Cleveland warrants bounded up from 55s. 84d. to 56s, 
cash ; this is the highest level touched for many years. 
The forward business was at from 563. to 563. 34. one 
month, and at 56s. 74d. three months, and the turnover 
was about 15,000 tons. At the close the quotations were 
563. Ohd. cash and 563. 44. one month sellers. One lot of 
hematite was done at 683. 9d. one month. At the after- 
noon session Cleveland warrants continued to rise, and 
18,000 tons changed hands at 56s. 2d. and 563. 3d. cash, 
563. eight days, 563. 6d, 563. 5hd., and 563. 84d. one 
month, and 563. 10d. three months. The close was strong 
at 563. 444. cash and 56s. 8}4. one month sellers, with 
buyers at 4d. less ineach case. Hematite was alsostrong, 
and 2000 tons were done at 693. cash and 693. 6d. one 
month, and closing sellers quoted 69s. 44. cash and 69s. 8d. 
one month, When the market opened to-day (Wednes- 
day), @ reaction set in, as many sellers were anxious to 
realise at the high values. Cleveland warrants opened 
at 563. 1d. cash and 56s. 6d. one month, and then fell 
to 553. 10d. and 563. 24d. respectively, and closed at 
553. 104d. cash and 56s. 24d. one month sellers. The 
turnover of 12,000 tons included dealings at 56s. 2d. 
and 563, 14d. nine days. Hematite was a shade easier, 
and 590 tons were done at 69s. 5}d. one month, with 
-ellers over at 693, 1}d. cash and 69s. 6d. one month. In 
the afternoon the tone of the market was rather better ; 
but the business consisted only of 2500 tons of Cleveland 
warrants at 653. 11d. cash and 56s. 34d. one month. At 
the close the market was firm, with sellers at 563. cash 
and 563. 4d. one month, and buyers at 4d. less in each 
instance. The following are the market quotations for 
makers’ (No. 1) iron:—Clyde, 67s. 6d. ; Calder and Gart- 
sherrie, 683.; Summerlee, 703. 6d. ; Langloan, 68:. ; and 
Coltness, 77s. 6d. (all euipped at Gl. w); Glengarnock 
(chipped at Ardrossan), | : Shotts (shipped at Leith), 

s. 6d. ; and Carron (shipped at Grangemouth), 693. 


Sulphate of Ammmia.—The sulphate of ammonia 
market is steady at 12/. per ton, Glasgow or Leith, for 
rompt business, and a enquiry is reported. The 
orward price is now mentioned as 12/. 10s. per ton for the 
first few months of next year, but fa se will only 
offer 122. 7s. 6d. per ton. The shipments Jast week from 
Leith Harbour were 380 tons. 


Scotch Stecl Trade.—The foreign demand for Scotch 
steel continues to be very satisfactory, and a fairly good 
business has Jately be2n done forshipment to Japin. No 
material change has, however, taken place in the home 
trade. The conference held last week at Newcastle, 
between the Scotch and North-East of England steel- 
makers, referred to in our last issue, seems to have been 
productive of some good. At any rate, it is stated that an 
arrangement has been made whereby the differences in 
the prices of plates and angles delivered in Belfast 
will be equalised. The Scotch makers will now quote 
71. per ton—less 5 per cent.—for angles, and 7/. 2s. 6d. 
per ton—less 24 per cent.—for ship - plates, deli- 
vered in Belfast, and the English makers will quote 
7. 23. 6d. per ton—less 5 per cent.—for angles, and 
7l. per ton—less 24 per cent.—for plates, delivered 
in Belfast. Another meeting of much importance was 
held here on Tuesday last, between representatives of 
the Scotch steelmakers and the Clyde shipbuilders, with 
reference to the selling prices of steel material for ship- 
building as a This meeting is said to have been 
only of a preliminary character, and one rumour has it 
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that some very plain speaking was indulged in. The 
local shipbuilders feel aggrieved that their rivals in the 
Belfast district should be placed on a better purchasing 
footing than them, and are said to have another card to 
play unless a speedy remedy is forthcoming. We under- 
stand that no definite result was arrived at, and that the 
conference was adjourned to enable further consideration 
being undertaken. In well-informed circles it is believed 
that a satisfactory arrangement will be made at an early 
date. 

Black-Sheet Trade—Proposed Combine.—A large and 
powerful combination is at present ee among the 
makers of black sheets in the United Kingdom. It seems 
that the idea for this new move has beenstarted in Birming- 
ham, and that the manufacturers there are favourabl 
impressed with it. On the other hand, the Scote 
makers do not, it is said, view the proposals in the same 
light. The trade is divided into many different and 
special branches, and some feel that a scheme to unite 
all of them on a satisfactory basis could not be devised. 
However, the real idea sxems not to be a trust alto- 
gether, but something more in the form of an amalga- 
mation or proper working arrangement among the manu- 
facturers in the different districts. 

Cast-Iron Pip:s.—Messrs. Robert Laidlaw and Son, 
Limited, Milton Iron Works, Glasgow, have just been 
successful in fixing a contract with the Glasgow Corpora- 
tion for 780 tons of water-pipes of 24 in. diameter. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Coal Trade with Hull.—The official returns for the 
past month show that the coal trade with Hull is still on 
the increase. The weight which reached the port was 
484 544 tons, or 132000 tons more than in September, 
1905. The tonnage for the year now stands at 3,637,968 
tons, or 890,000 tons more than the record for the corres- 
ponding period of last year, and about 200,000 tons short 
of the total for the whole of last year. The export trade 
is remarkable for the general rather than isolated deve- 
lopment. The continental countries, France, Germany, 
and Holland, continue to buy more largely, and, de- 
spite the near approach of the abolition of the coal 
tax, to the countries named nearly 23,000 tons more 
were sent last month than in September a year 
ago. Although North Russia and Sweden, the chief 
buyers from Hull, have taken nearly 15,000 tons less 
last month, the aggregate export abroad still showa an 
increase of some 30,000 tons over September, 1905. The 
coastwise trade, which until a comparatively recent period 
was a matter of small moment at Hull, has pape by 
leapsand bounds. During the nine months of the present 
year 526,435 tons have gone to home ports, four-fifths 
practically going to the Metropolis, whereas the whole of 
fast year only 337,326 tons were shipped in this direction. 


Messrs. Ibbotson Brothers.—The directors of Messrs. 
Ibbotson Brothers and Co., Limited, state that the profit 
for the year ending June 30 last amounts to 19,6907. 163. 8d., 
to which has to be added 9570/. 15s. 4d. brought forward 
from the poi year. The directors recommend that 
a dividend equal to 74 per cent. for the year be paid, that 
5000/. be added to the reserve fund, and that the balance 
of 87982. 33. 8d. be carried forward. 


Tron and Steel Trades.—Not much that is new with 
regard to business is going on in the large iron and steel 
works. The contracts placed months ago by the Govern- 
ment for armour plates are fast approaching completion, 
and makers are anxiously awaiting the work which they 
have to give out for the three new battleships contained 
in their programme. There are, however, five firms to 
share it, any one of which could deal with the whole. 
The steel furnaces and some other departments can be 
utilised in other ways, but much of the more costly plant 
can only be employed on armour, and there is probability 
of its being thrown idle. The demand for large marine 
forzings is slowing down, owing to the lull in shipbuild- 
ing ; but that for small forgings keeps up well. Activity 
in the railway branches is maintained, both on home and 
foreign account, although orders are more numerous than 
heavy. The threatened strike of the moulders is causin 
- xiety, and, if carried out, will seriously interefere with 
vusiness, 


South Yorkshire Coal Trade.—The shipping season in 
ste.m coal shows signs of falling off, but the demand for 
m wmufacturing purposes keeps up at a good level. Most 
of the colliengs are making full time. The winter sales 
of house coal are brisk, .but beyond the advance recently 
made prices are not likely to improve much. Gas-coal 
1s moving off freely, as most of the gas companies are 
accumulating stocks. Common fuel is in fair request, 
and prices are steady. 








NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. : 

MippiesproucH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the market was 
very numerously attended, and there was a good deal of 
excitement on Change caused by the speculative opera- 
tions of gamblers in warrants. This upset to a con- 
siderable extent legitimate business, and only a few 
transactions were recorded. At the ours few parcels 
of No. 3 g.m.b. Cleveland pig changed hands at 56s. 
f.o.b., but later on the gual cactahion became 563. 3d., 
with some of the leading firms of makers inclined to hold 
out for rather more. Ro. 1 went up to 57s. 9d., No. 4 


foundry to 56s. 3d., and No. 4 forge to 54s. 3d. 
here was a little mottled iron on offer at 53s. 3d. 
“s _ 6d.; but there was again no white iron on the 
harket, 


Middlesbrough warrants opened at 55s. 114d., 








and advanced by the close to 563. 4d. cash buyers. 
East Coast hematite pig was rather quieter than it has 
been, the labour trouble on the Clyde having some detri- 
mental influence on this branch ; but producers were most 
reluctant to admit that values were quotably changed. 
For early delivery of mixed numbers the general rate 
named was 693. 6d. Buyers endeavoured to purchase at 
a little less ; but, on the other hand, there were makers 
who held out for up to 70s. Spanish ore was strong, and 
none too plentiful. The mine-owners in Spain were re- 
ported to be taking a very firm stand, and as they are 
well sold, they can afford to do so. Rubio (50 percent. 

uality) was fully 2ls. 6d. ex-ship Tees, and freights 
Bilbac to Middlesbrough were said to be as high as 5s. 6d. 
To-day the market was again unsteady, but the = 
actual change was in Middlesbrough warrants. hey fell 
to 553. 94d., but recovered considerably and closed at 
55s. 114d. cash buyere. 


Manufactured Iron and Steel.—Most firms are fairly 
well supplied with contracts, but slackness is noticeable 
in some branches, and new orders are not easily secured. 
It must be admitted that the outlook just now is none too 
bright. Quotations stand :—Common iron bars, iron ship- 
plates, and iron ship-angles, each 7/. 53 ; best bars, 7/. 15s.; 
iron ship-rivets, 7/. 17s. 6d.; packing iron, 6/.; steel bars 
and steel ship-plates, each 7/.; steel ship-angles, 6/. 12s. 6d.; 
steel boiler-plates, 8/.; steel joists, 6/. 7s. 6d.; steel sheets 
(singles), 82. 5s.; steel sheets (doubles), 8/. 103.; steel rails 
(heavy), 62. 7s. 6d.; and cast-iron railway chairs, 3/. 15s. 
—all less 24 per cent. discount, except rails and chairs, 
which are net cash at works. 


Iron Trade Statistics. —The quarterly returns just 
issued by the Middlesbrough Chamber of Commerce show 
a very satisfactory state of affairs. According to the 
figures at the end of September, of 81 blast-furnaces 
erected within the port of Middlesbrough, 62 were in 
operation, and produced 575,000 tons of pig iron, of which 
370,000 tons were Cleveland Pig iron, and 205,000 tons 
hematite, spiegel, basic, &c. For the previous quarter 
the output was 536,000 tons, of which 354,000 tons were 
pig iron, and 182,000 tons hematite, &c., and fur the third 


quarter of 1905 the make was 532,000 tons, of which. 


360,000 tons were Cleveland iron, and 172,000 tons hema- 
tite, &c. The imports of foreign iron ore into Middles- 
brough last quarter reached 535,355 tons, as com- 
pared with 431,508 tons during the previous quarter, and 
560,065 tons during the third quarter of 1905. The total 
imports of ore for the three quarters of this year reached 
1,422,477 tons, as compared with 1,423,251 tons in the 
first nine months of 1905. The total value of goods other 
than coal and coke exported to foreign and colonial desti- 
nations from the port of Middlesbrough during the third 
quarter of the year reached 2,021,453/., or 631,000/. above 
those for the corresponding quarter a year ago ; whilst the 
value of the exports for the nine months of this year 
amounted to 5,359,446/., being an increase of no less than 
1,819,772/. as compared with the first nine months of 1905. 


The New Docks.—We understand that the engineer to 
Messrs. Smith’s Dock Company, Limited, is busy with 
the plans and specifications of the new docks which the 
firm are about to construct at Middlesbrough, and they 
may be issued to the contractors about the end of the 
present month. The work, however, may not be actually 
started until the end of the year. 


Orders for Engines.—It is stated that Messrs. Robert 
Stephenson and Co., Limited, of Darlington, who are 
now engaged upon orders for twenty-one locomotives for 
the Argentine Great Western Railway, for six goods 
engines for the Leopoldina Railway, and a number of 
eight-wheeled goods locomotives for the Ottoman Rail- 
way, have secured the contract for nine passenger engines 
and tenders and five mixed traffic engines and t~nders 
for the metre-gauge lines of the Burma Railway Com- 
pany. 

Coal and Coke.—Fuel shows little change. Coke con- 
tinues in very good demand on the basis of 18s, 6d. for 
average blast-furnace qualities delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Thne demand for 1 steam-coal has been 
somewhat inactive, and prices have shown a want of 
steadiness ; this observation has not, however, applied to 
later positions. The best large steam coal has made 15s. 
to 153. 3d. per ton, while secondary qualities have ranged 
from 133. 6d. to 14s. 3d. per ton. In the house-coal trade, 
prices have been well maintained; the best ordinar 
qualities have made 14s. to 14s. 6d. per ton, whi 
secondary descriptions have ranged from Ills. to 13s, 
perton. No. 3 Rhondda large has brought 15s. to 15s. 3d. 
od ton. Quotations for coke have been well maintained ; 
oundry qualities have made 19s. to 193. 6d. per ton; 
and furnace ditto, 16s. 6d. to 17s. 6d. per ton. As 
regards iron ore, Rubio has been quoted at 20s. to 20s. 6d. 
per ton, and Almeria at 193. 9d. to 20s. per ton, u 
a basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c , to Cardiff or Newport. 

Lundy Island.—At a meeting of the Cardiff Chamber 
of Commerce a letter was read from the Admiralty stating 
that the acquisition of Lundy Island for a naval and 
harbour of refuge was considered in 1899. The decision 
then come to was that Lundy did not offer to the Navy 
a more advantageous position for defensive purposes than 
that already at the disposition of the fleet in Milford 
Haven, where there was a natural harbour strongly 
fortified, and provided with improved establishments for 
the construction and repair of ships, and with lines of 
communication with sources of supply in other parts of 
the United Kingdom. 

The ‘‘ Hibernia.”—The battleship Hibernia has re- 
turned to Plymouth from a 30 hours’ trial at one-fifth 





power to test her coal consumption. The average con- 
sumption during the first hour was 2.13 lb. per indicated 
horse-power per hour, and during the subsequent run it 
wa3 1.85 lb. per indicated horse-power per hour. The 
boilers used were of the Babcock and Wilcox type. The 
trial was carried out under war conditions—that is to say, 
all water-tight doors were closed, and hatchways covered 
with armoured gratings or hoods. 


_ Messrs. Cammell, Laird, and Co., Limited.—Extensive 
circulation was recently given to a statement that Messrs. 
Cammell, Laird, and Co., Limited, had decided to esta- 
blish new works at Swansea. Mr. T. W. James, solicitor 
to the Cammell Company, states, however, that the report 
is inaccurate, various sites for new works being still 
under the consideration of the company. 


Ashton Swing Bridge.—This bridge was opened on 
Thursday by the Lady Mayoress of Bristol (Mrs. A. J. 
Smith). A new Great Western goods station has been 
constructed, and traffic will go over a double set of rails 
on the lower deck of the bridge, passing across the 
Ashton Meadows to the Bristol and Exeter line, at the 
foot of Bedminster Down. The bridge, which is one of 
the largest of its kind in England, has brought the 
Hotwells into touch with Southville and with the Greville 
Smyth Park. The cost was originally estimated at 
36,000/., towards which the railway company undertook 
to contribute 18,000/. Owing to a variety of circum- 
stances, the cost has proved more than 70,000/. he 
structure is a fine double-deck bridge, which will open 
to allow ships to pass up and down the cut. The mov- 
able portion of the bridge is 202 ft. in length, and 
weighs about 1000 tons. There are two decks, the 
lower carrying two lines of railway and the upper a 
roadway 20 ft. wide, and two footpaths each 5 ft. 6 in. 
wide, making a total width of 31 ft. The railway ap- 
proaches the lower deck on the level. The ways 
approach the upper deck on inclines, being carried over 
the railway by fixed spans, which, including the movable 
portion, make the total length of the bridgework about 
600 ft. When it is necessary to open the bridge for the 
of vessels, it is swung round by hydraulic engines 
ay in a cabin erected over the bridge, the power 
ing supplied from pumping-engines in the Underfall 
Yard. When the bridge is in position for railway and 
road traffic to proceed over it, it is locked in that 
position in such a way that it cannot be moved until 
the railway signals have been set to stop trains ap- 
ae ye When it is necessary to open the brid 
or the passage of vessels, it is first unlocked by 
the signalmen on shore at each end, the operation of 
unlocking at the same time rendering any movement of 
the railway signals impossible, The unlocking of the 
bridge sets free the levers for the machinery which turn 
the bridge, and when the bridge has been swung clear of 
the waterway the signals which permit v to pass can 
be operated ; but these signals again are so arranged that 
it is impossible to signal to vessels to approach in both 
directions at one time. There are telephones from the 
bridge to the railway signal-boxes, to the Vauxhall Bridge 
up-stream, and to the Hotwells pontoon down-stream. 
The masonry was executed by Messrs. E. Nuttall and Co.; 
the steel-work by Messrs. John Lysaght, Limited ; the 
hydraulic machinery by Messrs. Sir W. G. Armstrong, 
Whitworth, and Co., Limited ; the navigation lights by 
Messrs. Chance Brothers, Birmingham ; the interlockin 
r by Messrs. Saxby and Farmer ;and the telephones an 
ell-signa!s by Messrs. Buchanan and Curwen, Bristol. 


Dowlais.—The Big Mill has been well employed upon 
fish-plates, short-length colliery rails, sleeper he. The 
Goat Mill has been engaged on heavy steel rails, and the 
output has been quite up to the average on both colonial 
and foreign account. Orders have also received from 
home_ railways. There has been only a comparatively 
small output at the Sleeper Mill. . 


_ Cardiff Coal Exports.—The exports of coal from Cardiff 
in the nine months’ ending September 30, were :— 
Foreign, 11,724,491 tons; coastwise, 2,047,719 tons; 
total, 13,772,210 tons. . The corresponding exports in the 
corresponding period of 1905 were :—Foreign, 10,576,243 
tons ; coastwise, 1,952,635 tons; total, 12,528,878 tons. 
The exports of patent fuel in the first nine months of this 
year were 381,782 tons, as compared with 297,403 tons ; 
and of coke, 49,841 tons, as compared with 44,877 tons. 


Returning Railway Officials.—Among passengers who 
arrived at Plymouth on Saturday, on board the American 
Line mail steamer New York, were Mr. 8S. Fay (general 
manager of the Great Central Railway) and Mr. H 
Holmes and Mr. Jacomb Hood (superintendent and chief 
engineer eo of the London and South-Western 
Railway). They have made an extensive journey through 
the United States, studying American railway working. 
It is estimated that they have travelled over 16,000 miles 
of railway; they were received with the greatest cordiality. 


London and Fishguard.—The Great Western Railway 
Company has commenced the construction of a water- 
trough between Ferryside and Carmarthen Junction, It 
is expected that when the trough is completed, the Irish 
mail will be able to pick up sufficient water to run from 
Fishguard to London without a stop. 





Tue Srrexctu or Grinpstoxzs.—According to the 
Tron Age, the strength of grindstones is reduced to a very 
considerable degree when wet. This reduction is stated 
to be as much as 40 to 50 per cen*. An instance is given 
of a dry stone breaking under a stress of 146)b. per square 
inch, while another section of the same stone, soaked all 
night in water, broke at 80lb. A better gouty stone 
broke under a stress of 186 1b. per square inch when dry, 
and at 116}b. when wet. The grinding speeds in vogue 
vary be: ween £500 ft. and 4500 ft. per minute, 
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HYDRAULIC TRAVELLING WHARF-CRANES FOR THE CLYDE NAVIGATION TRUST. 


CONSTRUCTED BY MESSRS. C. AND A. MUSKER, LIMITED, ENGINEERS, LIVERPOOL. 














We give above an illustration of two of several | can control all motions. Slewing cylinders are provided, 
hydraulic cranes recently constructed by Messrs. C. | enabling the crane to be slewed through 14 revolutions. 
and A. Musker, Limited, for the Trustees of the Clyde | The principal dimensions, &c., are as follow :— 


Navigation. It will be seen that the cranes are of the 
arched pedestal type, of dimensions sufficient to allow 
of locomotives and wagons passing underneath them. 
The pedestal is built up of steel plates and angles, form 

ing a very rigid structure with a large in of stabi- 
lity. The cranes, handling loads up to 3 and 5 tons, are 
double-powered, the large ram forming the cylinder for 
the smaller ram. Two cabins are provided, one on either 
side of the pedestal, from either of which the operator 





Height from quay to jib-head shear 60 ft. 

Height of lift ... a 78 ,, 

Radius of hook. : sei 46 ,, 

Gauge of rails .. - 14 ,, 

Wheel-base ane # - a “a f 

Large ram, 14} in. in diameter, 13 ft. stroke, multi- 
plying 6 to 1. 


Small ram, 11 in. in diameter, 13 ft. stroke, multi- 
plying 6 to 1. 








| 


| 


Sette uae 2 


Slewing ram, 9 in. in diameter, 4 ft. stroke, multi- 
plying 2tol. — 4 ‘ 
Hoisting speed with 5 tons load ... = ft. per min. 


Slewing speed at hook, 5 tons load... = 
A three-cylinder hydraulic engine is provided on the 
truck for travelling the crane by hydraulic power, and 
hand travelling-gear is also provided. Power is sup 
plied by means of telescopic walking pipes with gun- 
metal joints, the exhaust being carried off through 
armoured hose, 
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THE STEAM TRIALS OF THE 
*“ DREADNOUGHT.” 

THe telegram of congratulation from His 
Majesty, in connection with the splendid results 
attained on the trials of the new battleship Dread- 
nought, was at once an evidence of the King’s 
interest in science generally and in the Navy in 
particular, and it may be accepted also as a fitting 
public acknowledgment of what is undoubtedly a 
great achievement in constructional engineering. 
We have already referred (pages 427 and 462 ante) 
to the great credit due to the Admiralty technical 
staff and to Portsmouth Dockyard for the building 
of the Dreadnought in sixteen months from the 
date of the first issue of drawings ; we therefore 
confine ourselves here to the significance of the 
work associated with the propelling machinery. In 
the first place there will be increased satisfaction 
at the enterprise of the Admiralty in adopting the 
steam-turbine, now that a searching test has justified 
this step. The Admiralty were quite conscious of 
the fact that the steam-turbine system of propul- 
sion has disadvantages ; but were convinced that 
the advantages to be gained altogether outweighed 
them, and acted accordingly. Ease of working, 
facility of regulation, freedom from vibration, and 
economy at high powers were all demonstrated. As 
to constructional advantages, the area occupied by 
the turbines, and their weight, are practically the 
same as for reciprocating engines. A reduction of 


96} 15 per cent. is made in the boilers, and the total 
a installation is less in weight and space occupied by 


this amount of boiler reduction. As the engines 
can be placed lower than in the case of recipro- 
cating machinery, the protection is more effec- 
tive, and the lower centre of gravity facilitates 
490 | the placing of the Ee array of heavy guns on 
5! the upper deck without reducing the stability of 
the vessel. As regards stopping and starting and 
manceuvring, the turbines have proved themselves 


t to working u 
to full speed, a great tactical ‘en tage was ab 
lished : the vessel was on her offical full-speed 
trial an hour and a quarter after leaving the 
anchorage last Tuesday morning. 
he prescribed were those which long 
experience has proved adequate to test the steam- 
ing capability of warship machinery. There was 
the usual 30-hours’ at 20 per cent. of full 
power, the 30-hours’ run at about 75 per cent., and 


509 | the 8-hours’ run at full power, with the addition of 


four trials, each of three hours’ duration, in order 
to arrive at the economy of the installation when 


of power from the maximum obtained by the use 
of the by- valves, and at the lower powers 
obtained wien not using them. But imstead of 
dealing with the trials in chronological order, it 
may, perhaps, be better to review the salient points 
in the results achieved. 

First, as regards the generation of steam, the 
results achieved were undoubtedly satisfactory. 


cal] The boilers, eighteen in number, of the Babcock 


and Wilcox type, were constructed by the con- 
tractors for the machinery— Messrs. Vickers Sons 
and Maxim, Limited. The evaporation at all trials 
et! worked out to between 10 Ib. to 10.2 lb. per pound 
of coal per hour, which, under the service con- 
ditions pape | during the trials, must be re- 
garded as an excellent result. Again, the good work- 
manship was attested by the low loss of water. Even 
when running at full power the loss was only equal 


to 1 ton per hour per 8000 horse-power developed, 
while at 75 per cent. of the maximum power the 
result was still more favourable. The boilers are 


of the standard Babcock and Wilcox type, with 
‘* wheel” baffling. The ratio of heating surface to 
te area is 34.75 to 1, and on the trials nearly 17 
orse-power were developed per square foot of 
grate for a lengthened period. The air-pressure in 


be | the stokehold was 1.2 in. 


As regards the turbine installation, the extreme 
variation in the speed of warships in commission 
introduces conditions inimical to economy. It has 
time and again been proved that the turbine at 
full or over-load is more economical than the 
reciprocating engine when design and manufacture 
are completely satisfactory ; and this was again 
proved in the Dreadnought, where the coal con- 
sumption on the full-power trial of eight hours’ 
duration was 1.51 lb. per shaft horse-power per 
hour. During the course of the week’s steaming 
it was decided to ascertain the maximum power 
which could be realised, and 28,000 horse-power 
was developed, according to the torsion-meter ; this 
gives an overload—a power above the maximum 
provided for in design—of 5000 horse-power ; and 
the important point is that the coal consumption 
when thus overloaded equalled about 1.4 lb. per 
shaft horse- power per hour. In comparing the 
coal-consumption results with the rate for similar 
ships having reciprocating engines, allowance 
must be made for the difference in the method 
of determining the power. In turbine machinery 
this is arrived at with the assistance of the Denny 
and Johnson torsion-meters, which measure the 
torque on the respective shafts. In the reciprocat- 
ing engine power is ‘*indicated” from within the 
cylinder, so that the total includes in such case 
such power as may be lost in friction in the en- 
gines and thrust-blocks ; with turbines the power 
taken is that passing through the shafts. It is 
difficult to put a value on this loss by friction—it 
varies so much—but probably it is 8 per cent. or 
10 per cent. of the total, so that the coal consump- 
tion of the Dreadnought on her full-power official 
trial should be reckoned at 1.4 lb., and at over- 
load at 1.3 lb. for comparison with the con- 
sumption for piston engines in preceding — 
In the seven ships of the King Edward VII. 
class already tried, the coal consumption averaged 
1.92 lb. per indicated horse - power per hour, 
and’ in no case was the consumption less than 
1.8 lb. A further proof of the efficiency of the 
Dreadnought’s turbine system is afforded by an 
examination of their steam consumption. This 
on the full-power trial was just over 14 lb. per 
shaft horse-power, and including the consumption 
in the auxiliary engines, the total was 154 Ib. 
per horse - power per hour. In the battleships 
of the King Edward VII. class the corresponding 
figure was 18.14 lb. ; the power in this latter case, too, 
includes the 8 or 10 per cent. lost in friction. Here, 
therefore, there is again a very striking evidence 
of the economy of the turbine at full power. This 
condition would naturally be- that continuously 
obtaining in merchant practice. 

This full power is in warships only supposed to 
be used in case of emergency—such as a sudden 
spurt to overtake the enemy or to engage in a 
running fight. But in the Dreadnought every- 
thing worked so splendidly that there need be no 
such limit in the period of maintenance of full 
power, especially with oil fuel, for burning which 
this vessel is fitted. The ‘continuous steamin 

power” of the ship, however, is officially regard 

as 75 per cent. of the full power, and in the 30- 
hours’ trial at this power there was, as was to be 
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compared with the full-power result, because, as!cruising turbines to four, having two in each 


we have already pointed out, the turbine is most 
efficient when at full or at over-load. On this trial, 
however, when the power developed was nearly 
17,000 horse-power, the coal consumption was 1.7 lb. 
per shaft horse-power per hour, or, allowing for 
the difference between shaft and indicated horse- 
power, 1.53 lb. per indicated horse-power. On the 
corresponding trial of the seven battleships of the 
King Edward VII. class the average was 1.74 lb. 
It will therefore be seen that here the economy of 
the turbine system is quite 10 per cent. Thesteam 
consumption was also 10 per cent. less ; and there 
is no doubt that experience with the turbine 
machinery will enable these results to be improved 
upon in commission, 

Unfortunately, in the life of a warship the pro- 
portion of time during which the vessel is making 
full speed is small relatively to her total steamin 
time, and, as we have said, the variation in aaa 
complicates the problem very materially. When a 
steam-turbine is run at light load, but at the same 
speed as at full load, its efficiency is but little 
affected. In the case of a marine turbine this is 
impossible ; moreover, such turbines are, as a rule, 
underspeeded even at full load, owing to propeller 
considerations, so that further reduction of speed 
for low power has an unfavourable effect on the 
economy. To meet this condition there are intro- 
duced small turbines, designated cruising turbines, 
which are brought into action for low speeds. 
These constitute practically a lengthening of the 
turbine ; but the length, or, more strictly speaking, 
the number of rings of blades, should increase in 
inverse proportion to the square of the reduction 
in speed if the efficiency is to be the same at 
low as at high power. Thus, to get down to half 
speed and still maintain the efficiency, the cruising 
turbine should multiply the number of rings of 
blades in action by nearly four. This, however, is 
practically impossible, especially on board warships, 
where the space, particularly below the load water- 
line, is so valuable in connection with the carrying 
of a sufficiency of ammunition and projectiles. In 
some of the turbine-driven warships, notably in the 
Amethyst, high and low-pressure turbines were 
fitted for cruising, as well as for full-power steam- 
ing, and all four were worked in series at low 
powers. In the Dreadnought it was decided to 
make two separate engine-rooms, each with an 
independent steaming unit, the inner shaft having 
a cruising as well as a low-pressure ahead and a 
low-pressure astern turbine ; while the outer shaft 
has a high-pressure ahead and a high-pressure 
astern turbine. Inspection of the turbines at the 
works of the makers suggested that the cruising 
turbines were about 8 ft. in external diameter, the 
high-pressure ahead turbines rather more, the low- 
pressure ahead turbines about 11 ft., and the high- 
pressure astern turbine the smallest. 

At low power the steam is passed into the 
cruising turbine, thence into the high-pressure 
ahead turbine, and finally into the low-pressure 
ahead turbine, from which it exhausts through the 
low-pressure astern turbine to the condenser, 
the low-queovan ahead and astern turbines being 
within one casing. For anything near half power 
this arrangement is favourable, and gives a result 
generally more economical than with reciprocating 
engines, but not so good as at full power. At the 
lower powers the necessarily low rate of revolution 
of the propeller results in the steam being 
throttled to such an extent that the wire-drawing 
involves considerable loss in power, unless a very 
small cruising turbine is used, so that the higher 
initial pressure would be maintained. It is prob- 
able that on the Dreadnought the loss from this 
cause at very low powers might be 20 per cent., 
and although this is partly counterbalanced by 
slight superheating, the loss is still considerable. 
The steam consumption, and consequently the coal 
consumption, at low power was greater than on 
the high-power trials already referred to, having 
been 2.56 lb. of coal per shaft horse-power per 
hour; even so, this has often been exceeded 
in battleships with reciprocating machinery, 
notably in the case of the King Edward VII. 
It is possible, however, that the arrangement in the 
Amethyst might be more satisfactory—namely, the 
working of the two cruising turbines in series. 
This, however, would forfeit the advantage of two 
entirely independent units of propelling machinery 
at low powers, and might be considered objection- 
able from the deck officers’ point of view. The 


engine-room working in series ; but it is probable 
that limitations of space might prove a difficulty. 
All of this establishes what we have time and again 
pointed out, that in warship design there are con- 
flicting considerations, so that the uniform success 
attained in merchant-ship practice cannot always 
be realised. Throughout the trials of the Dread- 
nought a vacuum of between 27 in. and 28 in. was 
maintained. The system producing this satisfactory 
result was that introduced by Messrs. Weir in con- 
pection with their dry-air pump, and fully illus- 
trated in our article on the Cunard liner Carmania 
(ENGINEERING, vol. Ixxx., page 724). 

As regards the power developed and the speed 
realised, the results exceeded anticipation. At 
one-fifth power the speed was over 13 knots. At 
16,900 horse-power the rate was 19.3 knots—a very 
satisfactory result for this power, equalling the 
full-power performance of the vessels of the King 
Edward VII. class. On their trial the indicator 
showed 18,000 to 18,500 horse-power, which is 
probably comparable with the 16,900 shaft horse- 
power of the Dreadnought ; but while the speed 
and power, are therefore equal, the Dreadnought 
has a considerably greater displacement—17,900 
tons, as compared with the 16,350 tons in the pre- 
ceding battleships. At the full designed power of 
23,000 horse-power it was anticipated that the 
vessel would steam 21 knots, and it is another 
remarkable evidence of the accuracy of calculation 
that this was easily realised. The mean power on 
the eight hours’ trial was 24,700—an excess over 
the designed power of 1700—-while the horse-power 
realised when on the measured mile West of Ply- 
mouth gave a mean speed over four runs of 21 6 
knots. It is well known that the proportioning of an 
efficient propeller for turbine-fitted ships is one of 
the unsolved problems, and although the Admiralty 
have in the Dreadnought realised the anticipated 
result, we hope that in the interests of science, if 
not also of the Navy, a series of practical tests will 
be undertaken when the vessel goes into commission 
in order to test various forms and proportions of 
screw propellers. The results in the County and 
Drake classes of cruisers justify any expenditure 
that may be incurred, as in both these instances 
higher speeds were realised as a consequence of 
propeller experiments. 

An important point in connection with the adop- 
tion of the turbine has reference to the manceuvring 

wer of the ship. The adoption of ten 12-in. guns 
in each ship of such a class gives an enormous 
offensive power for a short battle-line, and, the 
steering of the ships being satisfactory, confers a 
great advantage on the Admiral of the Fleet in the 
changing of the battle line, apart altogether from 
the benefit which must accrue from concentration 
of fire. This question of the manipulation of the 
vessel had very serious consideration in connection 
with the design, and Sir Philip Watts introduced 
for the first time two rudders placed at about 
12 ft. apart, the stern framing corresponding, so 
that the inner propellers work in free water im- 
mediately forward of each propeller ; the dead-wood 
was cut away to facilitate this. The wing propellers 
are located 8 ft. forward of the inner screws, with 
stern-brackets corresponding to the arrangement 
usually adopted in naval ships for twin-screws. 
Each rudder has its independent steering-gear, 
consisting of the usual right and left - handed 
threaded shaft, carrying two nuts with connecting- 
rods to a crosshead on the rudder-head. This 
right and left-handed screw-shaft is operated (as 
with ordinary single-rudder ships) from engines 
mounted on the after bulkhead of the engine-rooms. 
In each engine-room there are two vertical engines, 
each with ll-in. cylinders and 11-in. stroke, 
with a coupling, so that either of the two may 
be used for working the shaft. This gear and 
also the capstan and anchor engines and gear have 
been constructed by Messrs. Napier Brothers, 
Limited, of Glasgow, who have supplied such 
machinery for so many of our large warships and 
merchantmen. Special interest was taken in the 
working of this double-rudder system, and it was 
found throughout the trials that the gear worked 
with remarkable precision, the ship answering the 
helm more rapidly than has even beer the case with 
recent shi The steering, {c., trials, which took 
place on Fetube, were most favourable. 

It will thus be seen that from first to last the 
steam trials have been most successful, and we 
offer our congratulations to the Admiralty and to 


Sons and Maxim, Limited—and to the Hon. 
Charles A. Parsons, upon this further success of 
the turbine principle. Special credit is due to them 
not ouly for the rapidity with which the machinery 
has been constructed, but for the short time 
that has elapsed between the vessel leaving the dock- 
yard until she completed her trials. The order for 
the machinery was only placed in July of last year, 
and when one considers the many novel points 
which had to be determined before work could be 
commenced, the construction of the ten turbinos 
and complete boiler installation, with all the auxi- 
liaries, in fifteen months, by the Vickers Compiny 
and the Parsons Company, is a p2rformanc> worth y 
of the best traditions of British engineering, Espe- 
cially is this so when, as a culmination to this rapidi:y 
of construction, we have such a long series of search- 
ing trials, carried through within nine days of 
the vessel leaving the dockyard under her own 
steam, or, in other words, within ten days of the 
first steaming of the ship. We extend our con- 
gratulations particularly to Sir John Fisher, 
G.C.B,, to whose genius the general features of the 
design are traceable, to Sir Philip Watts, K.C.B., 
the Director of Naval Construction, who has been 
responsible for the desiga of the ship, to Sir John 
Durston, K.C.B., to Engineer-Rear-Admiral Oram, 
C.B., of the engineering branch, and to Mr. James 
McKechnie, the engineering director of the Vickers 
Company. The Dreadnought is commanded by 
Captain R. H. 8. Bacon, D.S.O. 








FAILURES OF POWER-GENERATING 
PLANT IN 1905. 

Amonest the publications most useful and in- 
teresting to engineers engaged in the supply and 
manufacture of prime movers, few will take pre- 
cedence of the reports annually issued by the chief 
engineers to the principal insurance companies. 
Under the direction of its present chief, Mr. C. E. 
Stromeyer, M. Inst.C.E., the Manchester Steam- 
Users’ Association continues its traditions by 
further investigations into obscure points which 
arise in connection with the use of steam, whilst 
Mr. Michael Longridge’s reports on the breakdowns 
of machinery, drawn up for the information of the 
shareholders of the British Engine, Boiler, and 
Electrical Insurance Company, have a long-estab- 
lished reputation as a mine of information as to the 
weak points commonly met with in engine and 
motor building. 

A large proportion of the fatal accidents asso- 
ciated with the use of steam of late years has been 
due to water-hammer in steam-pipes. The precise 
mechanism of this dangerous phenomenon has not, 
we believe, been generally appreciated, but it has 
been investigated very thoroughly, from an experi- 
mental standpoint, by Mr. Stromeyer, and we re- 
produce from his report a diagram showing a piece 
of apparatus with which water-hammer can be 
produced at will and maintained for an indefinite 
time. In this the flask F represents the boiler, and 
the pipe T T T the steam-pipe in the horizontal 
leg of which the water-hammer is to be produced. 
As will be seen, this is surrounded by a water- 
jacket, but the use of this is unnecessary unless it 
is desired to maintain the hammer for a prolonged 
period. Two pinch-cocks, P, and P,, are provided, 
as shown. The pipe being filled with water to 
the level indicated by W L, steam is raised in 
the flask and escapes through a safety-valve at ). 
If, now, when this is ‘‘ blowing” freely, either of 
the pinch-cocks is opened, the water-level will be 
depressed below the top of the horizontal leg 
of the pip2. Steam rushing in above the water 
surface here is partially condensed and raises 
a wave, which momentarily seals the bend as 
indicated. The steam imprisoned in the long 
bubble shown, being exposed to a relatively 
large area of cold water, rapidly condenses 
and the bubble collapses with a sharp blow, 
which constitutes the water-hammer, and is often 
violent enough to blow out the plug at P,, 
although the use of the india-rubber connecting- 
pipes shown prevents the smashing of the glass 
tubing. After the water in the lower leg gets hot, 
the action ceases ; but by water-jacketing the pipe, 
as indicated, the water-hammer can be kept in 
action for a long time. Mr. Stromeyer finds 
that with this apparatus water-hammer may occur 
even when the na at P, is lower than that at P,, 
and during the year reviewed by him an accident of 
this very kind took place. Here a long sloping 
steam-pipe, which had been out of use for some 
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time, was burst near the centre of its length by 
water-hammer. Steam was turned on, and a 
drain-cock at the lower end of the pipe opened, 
when the accident took place, as stated. Fortu- 
nately, no one was injured. The pipe proved to 
be quite sound and of excellent material in the 
neighbourhood of the fracture. 

Mr. Stromeyer’s name is well known in connec- 
tion with his classical paper on the injury caused 
to mild steel by working it at a blue heat. This 
paper did much to clear up some very serious, and 
otherwise unaccountable, failures of steel plates, 
which were causing much uneasiness amongst 
steam-boiler-makers and steel-ship-builders some 
20 years ago. Though one possible cause for these 
mysterious failures was thus laid bare, it was never 
held that all cases of previously unexplained frac- 
tures could be thus accounted for. In the report 
under review, Mr. Stromeyer discusses some alarm- 
ing and inexplicable failures of this nature. In 
one case a set of Lancashire boilers had been at 
work in Russia for six years, and were annually 
tested by hydraulic pressure in accordance with the 
Goverument regulations. On the occasion of the 
sixth test one boiler burst, and its example was 
followed by another, under a similar test made a 
year later. The steel was of a mild quality, 
averaging, as tested after the failure, 23 tons 
tensile strength, with 28 per cent. clongation in 
8in. It contained under 0.121 per cent. of carbon 
and under 0.07 per cent. of phosphorus. 

In another instance brought forward by Mr. 
Stromeyer a set of steel plates had all withstood in 
a satisfactory manner the usual tensile, temper, and 
cold-bending tests, the latter involving the bending 
of the specimen to a radius of lj in. Neverthe- 
less, the plates from which these specimens were 

















| 
| 





by Mr. Longridge. In this case the material was 
a wrought-iron air-pump rod, which was cottered 
to the bucket. It broke through the solid metal 
about 1 in. above the top of the cotter-hole, and 
in the very thickest portion of the bar. The break 
was quite anew one, and no cause could be assigned 
for it, save a possible lack of homogeneity in the 
metal. Mr. Longridge remarks that several similar 
cases have come within the experience of his com- 


pany in past years. 


Mr. Longridge states that the number of mis-| Bo 


haps to engines has been specially great this year, 
as, owing to the activity in the cotton trade, 
machinery in general has been much over-driven. 
We annex his classified list of the causes of failure 
in the case of gas and steam engines. It 
appears, however, that failures of bolts or other 
fastenings were really more numerous than the list 
given would indicate, as many of the breakdowns 
attributed to pistons, air-pump buckets, connecting- 
rods, and the like were really due to the failures of 
bolts or other fastenings. Indeed, Mr. Longridge 
states that fully one-fifth of the accidents to steam- 
engines, and one-sixth of those to gas and oil 
engines originate in the failure of bolts, set screws, 
cotters, split-pins, or other fastenings; and he 
expresses the hope that these may be reduced in 
number if a workable system of limit-gauges for 
screw-threads can be arranged. 

In regard to cotter fastenings, Mr. Longridge 
states that failure occurs by cracks starting at one 
of the corners of the cotter-hole, and such a crack 
gradually makes its way to the exterior of the rod. 
He suggests that the liability to the production of 
such cracks would be reduced by making flats in 
the rod round the cotter-hole. This is, of course, 
a common practice now, as it prevents the formation 
of such a burr as would otherwise make it difficult 
or impossible to take the fastening apart ; but we 
do not quite follow Mr. Longridge in his suggestion 
that it should also tend to prevent the development 
of cracks. Indeed, with one and the same cotter 
we should rather imagine that the local concentra- 
tion of siress would be increased rather than dimi- 
nished. 

Mr. Longridge records an accident of special 
interest at the present time, as showing the neces- 
sity for caution in attempting to employ superheated 














cut, cracked when it was attempted to bend them to 
aradius of 20 ft. to 30ft. He suggests that these and 
other cases afford evidence that certain qualities of 
steel deteriorate with age, whilst others, is is claimed, 
improve. Indeed, it is well known that the elastic 
limit of steel, if tested as soon as possible after roll- 
ing, is generally below that which will be exhibited 
by specimens of the same material tested a few days 
later, and there is thus no @ priori reason why a 
slow secular change in the direction of brittleness 
should not be equally possible, as Mr. Stromeyer 
suggests ; and if this is so, it becomes of the utmost 
importance to discover what kinds of steel are liable 
to this deterioration, and to determine what tests 
will serve to exclude them from the workshop. 

Mr. Michael Longridge, in his report, also notes 
some very remarkable failures of steel. Thus the 
crank-shaft of a Diesel oil-engine, after running 
for a little ever a year, broke through one of 
the crank-webs. On test the metal showed a 
tensile strength of 32} tons per square inch, a 
yield point of 14} tons, and an elongation in 3 in. 
of 19 to 22 per cent. Other specimens tested 
under alternating torsional stress at the rate of 
2200 reversals per minute broke down with 10,000 
to 14,000 repetitions of load, the range of stress 
being about 16 tons per square inch, whilst under 
the same conditions a really good mild steel would 
stand nearly 17,000 repetitions. Both the tensile 
test and this test indicate a not entirely satisfac- 
tory material; but by far the most striking evidence 
of its bad quality was afforded by some notched-bar 
tests made by Messrs. Willans and Robinson. 

In these, two specimens were tested, and broke 
with an absorption of but 2.5 foot-pounds, instead 
of the 8 to 10 foot-pounds which would be required 
to fracture similar specimens of good quality. The 
steel, we may add, was of foreign manufacture. 
Another really extraordinary fracture is recorded | 





steam in engines not specially constructed with this 
object in view. In the case in question a too- 
progressive mill-owner, on his own responsibility, 
commenced to use highly superheated steam in an 
ordinary slide-valve engine, with the result that 
the valves seized, ploughing up the port faces, and 
wrecking much of the gear. The surfaces of the 
valves and valve-chest were found covered with a 
charred deposit, resulting from the decomposition 
of the lubricating oil used, by the high temperature 
to which it was exposed. 

A steam-turbine was the victim of a very extra- 
ordinary injury. It was used to drive a generator 
rated at 100 kilowatts, and ran at 3000 revolutions 
per minute, taking steam at 140 1b. pressure. In 
addition to its ordinary governor, it was fitted with 
a special excess.speed governor, designed to shut 
off steam completely if the speed became dan- 
gerously high. This consisted of a double-beat 
valve suspended from the top, and guided below 
by an upright pin, tapped into the valve-casing. 
Normally this valve stood open when the turbine 
was at work, and the rush of steam past it ap 
to have set up vibrations which finally broke the 
guide-pin off, leaving the valve free to swing against 
the sides of the casing, which were in consequence 
almost cut through before the damage was dis- 
covered. We believe most draughtsmen, on seeing 
the relative dimensions of the valve and the pin, 
would have considered the latter amply stiff and 
strong enough for its purpose. 

In discussing another ae ed breakdown, due 
to water in the cylinder, Mr. Longridge points out 
that a defective vacuum, when a barometric con- 
denser is used, may be due to an excess of condens- 
ing water, in place of an insufficiency of it. In the 
case in question the water was supplied by a centri- 
fugal pump, and on speeding this up the vacuum 
fell from 24 in. to 15 in. The event proved 

















Steam Engines. 
Description of Parts which are | 21 Years During 
Believed to have Given Way Previous 
— | 601908. 193 1904. 1905. 
€ .C. c | pe. 
Valves and valve-gear $0.3 8 332 24.5 
Spur-gearing . ne 15.1 10.6 128 = 17.0 
Air-pump motions .. oe 10.0 12.6 | 14.8 | 12.2 
Air-Pump buckets and valves... 7.5 6.1 4.4 7.5 
Columns,  entablatures, bed. 
plates, and pedestals Ss 7.2 4.6 4.9 5.2 
_ Bt Se on es . 5.0 3.6 0.5 24 
Cylinders, valve-cheste, and 
covers es - se 4.9 76 6.4 85 
Parallel motions and links 4.6 5.6 3.9 1.9 
Main shafts .. ee oe onl 4.5 4.5 3.9 2.8 
Pistons, covers, rings, and bolts 3.1 3.5 2.9 4.7 
Governors and governor gear... 29 1.5 1.0 09 
Connec ing-rods, straps, and bolts 2.3 2.5 2.9 3.8 
Piston-rod crossheads oa ‘ol 2.2 30, 29 2.4 
Fly wheels .. es os 21 2.0 1.0 0.5 
Air-pumps and condensers 1.9 2.0 15 Q9 
Piston-rois_ .. oe oe 1.8 2.0 2.5 1.9 
Crank-pins 1.2 2.0 1.5 0.5 
Cranks. . » on Pe oan 1.1 1.5 1.5 0.0 
Beams and side levers es -+| 0.9 0.5 1.0 0.5 
Gudgeons in beams. . ese 0.9 10 05 1.9 
Main driving-ropes and belts 0.2 09 05 00 
Second-motion shafts ne ic 0.1 05 0.5 0.0 
Total wrecks, cause not ascer- 
tained ee pee és ot 0.2 0.0 00 0.0 
| 100.0 170.0 100.0 | 100.0 
Gas and Oi-Engines. 
Valves and valve gcar_.... 82.9 2:2 | 81.3 ; 331 
Cylinders and cylinder enJs 16.5 214 14.8 | 16.9 
Pistons . ve $e be 12.3 12.6 4.6 6.2 
Connecting-rods and bolts 11.0 7.8  W2 10.6 
Main shafts .. > Se 4.1 68 10.9 15.9 
Governors and governor gear... 4.1 5.8 | 10.2 6.3 
Silencing boxes and exhaust-pipes 4.1 19 638 5.8 
Clutches and couplings we 4.1 0.0 00 60.0 
Fly-wheels os 4.1 6.8 8.6 35 
Bolts .. mm = 2.7 68 0.0 27 
Frames and pedestals - on 27 3.9 8.1 0.9 
Total wrecks, cause not ascer- 
tained - ee oe | 1.4 0.0 0.0 0.0 
Main driving-ropes or belts 0.0 1.0 0.0 0.9 
Starting gear.. es 0.0 0.0 0.0 8 
Gas-producer plant .. 0.0 0.0 600 0.9 
100.0 


100.0 | 100.0 100.0 
The causes of the breakdowns may be roughly 
classified as under :— 


Steam Gas ard Oil 
Engines. Engines. 
Per Cent. Per Cent. 
Due to accidents or causes un- 
ascertained - oa ee 22 44 
Due to negligence of owners or 
attendants - 56 “6 24 18 
Due to old defectsand wear .. 82 13 
Due to weakness, faulty design, 
or bad workmanship .. * 22 25 
Total 


100 1€0 


that the water was actually being forced back into 
the exhaust-pipe, so diminishing the area of cold 
fluid presented to the steam, and the water ulti- 
mately reached the cylinder at a time of light load, 
causing a serious breakdown. 

One lesson, which Mr. Longridge draws from the 
failures of gas and oil-engines recorded during the 
year, is the necessity of better provision for cleaning 
water-jackets from deposit. It also appears that 
the bolts fitted to the big ends of the connecting- 
rods are commonly of insufficient strength. It is 
too often assumed that these bolts have nothing 
material to do, but experience proves the fallacy 
of this contention. In one of the cases discussed 
in Mr. Longridge’s report the stresses arising in the 
bolts on the suction stroke were 5100 lb. per 
square inch., which would be materially augmented 
if the piston seized, or by shock if the brasses were 
loose. 

In another case an engine bed settled, owing to 
the wear of the packings on which it stood. These, 
instead of being solid pieces of iron, were made up 
of any small fragments to hand. The masonry 
being grouted up, but to an insufficient thickness, 
the erection was completed, and the engine set to 
work in due course. Under the vibrations which 
then arose these small packing pieces ground into 
the concrete on which they stood, settlement took 
Place, and this caused the fracture of the crank- 
shaft. 

Mr. Longridge also records a case of a gas-engine 
fly-wheel bursting whilst the engine was being 
tested on the brake, which was applied direct to 
the fly-wheel, though no provision was made for 
keeping it cool by a supply of water. Experience 
shows that this is unnecessary in the case of small 
engines, but in the present instance the engine 
was designed to Sorting 120 horse-power and the 
heat generated at full load was enough to raise the 
temperature of the rim 44 deg. Fahr. every minute. 





With respect to electrical machinery, Mr. Long- 
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ridge again calls attention to the heavy casualty 
list—one in every eight motors insured having a 
breakdown of some kind or other. The accidents 
originated as follows :— 
Dynamos. Motors. 
Per Cent. Per Cent. 
In armatures and rotors... z 53 48 
Magne’ 


t coils and stators opi a 13 
Commutators and brush gear ... 25 28 
Miscellaneous ~~ a 16 11 


In starting switches and controllers 48 per cent. 
of the failures occurred with the resistance coils. 
Only 9 per cent. of the failures of motors were due 
to accident properly so-called, but one quarter were 
due to age and deterioration, one fifth to dirt and 
neglect, whilst about the same proportion arose from 
bad design. It is of interest to note that only 2 per 
cent. of the total failures were due to overloading. 
Alternate-current motors appear particularly liable 
to suffer from neglect, there being several cases 
during the year in which the stator windin 
were ruined through becoming saturated with oil. 
In other cases trouble has been experienced 
with the ring lubricated bearings commonly 
fitted to electrical machinery. These uire so 
little attention that they often get noneatall. The 
oil then ultimately disappears or becomes too 
viscid, and the bearing seizes. The experience of 
Mr. Longridge’s company appears unfavourable to 
the use of micanite for insulating motor commutator 
segments. Sixty-three per cent. of the total number 
of failures of such commutators in 1905 originated 
in the use of this material. There is practically no 
choice in the matter as regards the end-rings, but 
pure mica can be, and should, the report states 
employed between the bars of the commutator. 








THE INSIPITUTE OF MARINE 
ENGINEERS. 

A paper of more than ordinary significance was 
read on the first day of this month by the hon. 
Secretary of the Institute of Marine Engineers, at 
a meeting of that society held at 58, Romford-road, 
Stratford. The author, Mr. James Adamson, 
during his long tenure of office, has worked with 
enthusiasm to advance the interests of the Insti- 
tute, and the efforts of himself and his colleagues 
have so far been crowned with success that the roll 
of membership now amounts to a thousand names ; 
whilst some of the most distinguished men amongst 
shipowners, naval architects, and marine engineers 
have been connected with the society. 

The theme of Mr. Adamson’s paper was ‘‘ The 
Advantages of a Technical Society.” The tone of 
the composition was philosophic rather than tech- 
nical, and the author added to its interest by not 
confining himself to modern instances ; going back, 
indeed, to the dawn of history. With a touch of 
imaginative license, that possessed the boldness 
of genius, he claimed Seth as the probable founder 
of the first technical society ; for he and his family 
applied themselves to the science of astronomy. 
Mr. Adamson concludes that ‘* contemporaneously 
with Seth, doubtless others were working on 
similar lines in other directions, as, for instance, 
in music, metallurgy, architecture, &c.; in connec- 
tion with these occur the names of Jubal, Tubal 
Cain, and, later on, Nimrod ;” so that, by follow- 
the same train of reasoning, we may fairly sup 
a whole series of modern societies and institutions 
had their prototypes in those distant ages, which 
may thus Save been less primitive than we are apt 
to imagine. 

It would be of great interest, as Mr. Adamson 
states, ‘‘to know how far the family of Seth 
penetrated into a knowledge of the heavens ;” and 
certainly ‘‘it would be profitable, were it possible, 
to trace the progress made in the arts and sciences 
step by step, and note the advancing waves of 
progress, with the sets back, from time to time, by 
the selfishness, grossness, anl covetousness of one 
generation and another.” There were, however, 
other impediments to progress in early days ; for, 
the paper goes on to say, ‘** we can well understand 
the difficulties experienced by scientists of hundreds 
of years ago, and ——— the disadvantages 
under which those of thousands of years ago 
laboured. We owe a tribute of thanks to them, 
as their patience and painstaking work has ren- 
dered possible the discoveries and advantages we 
ourselves have witnessed and taken part in. When 
we try to imagine what it meant, before the days 
of the telescope, to study the heavenly bodies and 
note their movements, the enthusiasm and eager- 


ness of the students must strike us as being beyond 


0 ; 

Although Mr. Adamson allows that ‘‘ the bar- 
barisms of war and bloodshed had something to do 
with stemming the waves of progress from time to 
time,” he finds some counterbalancing considera- 
tions, and points out that ‘‘the ethics of reasoning 
from historic facts brings to us an oft-repeated 
warning that idleness, or peace and luxury, lead to 
gross selfishness and vice, and with this aspect of it 
we may agree, whatever attitude of mind we may 
adopt regarding war, and those who are responsible 
for or are e in it.” Nevertheless, ‘‘ when 
the light of the nation is curtained by a heavy 
war cloud, and the sinews of her sons are girt about 
by trappings for the fight, there is a temporary 
lull in respect to the more peaceful requirements 
of every-day life. . . . ;” though, as Mr. Adamson 
very justly goes on to remark, ‘‘ the conclusion of 
peace and the recovery of the nation from the 


85! immediate results and losses of war, bring about 


en of the peaceful acts of commerce and 
eg 

In discussing more immediately the influence of 
technical societies upon the progress of modern 
science, Mr. Adamson reminds us that ‘‘ the alche- 
mists of the Middle Ages in their researches worked 
amid close surroundings in order to preserve their 
secrets, each one forming a one-member society, 
or admitting others as necessity might demand, to 
enable them to carry out their investigations ; and 
when the results were attained, the sooner the 
obituary list contained those whose services were 
no longer required the better.” If, however, we 
pass from ‘‘ the ages whose scrolls have been rolled 
up,” and come down to our own times, although 
** we have the perpetual motivist and the astrologer 
still in evidence,” the order of things has changed, 
and ‘‘the hall of the scientific society has taken 
the place of the alchemist’s cave and secret 
laboratory, while the critical discussion has to 
some extent superseded the crucible.” As Mr. 
Adamson very truly adds, ‘‘the advantages to 
the nation by this change are great.” 

The paper touches on a crucial point in discuss- 
SS conflicting advantages and disadvantages of 
publicity. His remarks are beyond question and 
we will quote a passage in full. 


It may be said, from the narrow and selfish view, that 
the transactions of the various societies are proclaimed 
abroad as well as in the particular home of the society ; 
therefore the benefits are not confined to the members, 
but are given to the world. While it is true that the 
foundation principle is largely altrustic, it is so in the 
interest of the members as well as of the business to which 
they belong, also, in a more extended sphere, in the 
interests of the nation; and in connection with this 
latter, the words and sentiments given by Sir Walter 
Scott in the scene between Fitz-James and eric Dhu, 
by Macaulay, and others, of both modern and ancient 
times, occur to one with a conscfousness that no man, even 
if he could, should live unto or for himself alone, or 
even aim at doing so. 


Mr. Adamson, continuing, points out that the 
technical society gives, not only to the particular 
culture with which it is associated, but to the 
members who assemble under its auspices; it 
engenders a feeling of esprit de corps; whilst another 
feature of kinship is in trade unionism ; though 
both of these, he says, when carried out on ex- 
treme lines, are detrimental to the best interests 
of the community. Advancement and progress of 
the nation are within the scope of modern societies. 
‘*The nation that can afford to improve its methods 
and its means of manufacture, and gauge com- 
mercial undertakings, not only from a personal and 
present, but a prospective standpoint, is in a better 
position than one compelled to cling to the methods 
of past years, and to consider, first of all, immediate 
cost before prospective gain. Thus the manu- 
facturer who is induced to change the methods, 
traditions, and machinery which served his fore- 
fathers, and adopts improvements, is in a better 

ition to hold hhis own than one who will not 
0 so.” 

There is no escaping from the inexorable logic of 
Mr. Adamson’s conclusions ; but however incon- 
trovertible they may be, it must be owned with 
regret that neither nations nor manufacturers are 
consistent in living up to them. We could add 
much to what Mr. Adamson has advanced, but we 
have thought it best to devote the limited space 
at our command to the views so admirably expressed 
in the paper. We have, however, only been able 
to quote a few passages, and must refer those of our 








readers who desire to peruse the subject further to 





the original publication in the Transactions of the 
Institute. 

It may be added that the annual dinner of ,the 
Institute was held last week, when the President, 
Lord Pirrie, —_ the chair. In the course of 
the evening Mr. William Watson, the Chairman of 
the Cunard Company, expressed his personal con- 
fidence in the success of the steam-turbine ; and 
Lord Pirrie said he only stood aloof from its use 
because he could not find those who wished to build 
25 to 30-knot steamérs. If he had such orders, the 
turbine would be what he would go for. Lord 
Pirrie also pointed out the grave necessity for 
a docks and harbours and larger graving 
docks. ° 





THE BLISS-LEAVITT TURBINE 
TORPEDO. 

Durine the past few months the United States 
Admiralty Department has been experimenting 
with a new type of torpedo, known as the Bliss- 
Leavitt, the essential features of which are, in- 
creased radius of action, improved accuracy, and 
acceleration of — The salient feature of the 
new weapon is that the propulsion is by means of 
turbines in place of the usual reciprocating engines. 
So far as general appearance and internal sub- 
division of the missile, as well as the prominent 
points of control, are concerned there is little differ- 
ence between it and the Whitehead torpedo. The 
latter has a speed of about 28 knots, and a range 
of approximately 1200 yards at that speed, and the 
speed is reduced to 22 knots when the range is about 
2000 yards. The Bliss-Leavitt torpedo, however, 
has a capacity of 36 knots with a range of 1200 
yards, the range being 3500 yards at a speed of 
28 knots. Great accuracy is insisted on by the 
United States Government, an error of only 15 ft. 
to right or left at a distance of 1200 yards being 
allowed, and 2 ft. 6 in. above or below a certain 
point in a vertical direction when the torpedo is at 
a depth of 5 ft. 

Like the Whitehead torpedo, the Bliss - Leavitt 
is divided into three main sections, which com- 
prise the nose, or ‘‘ war-head,” carrying the ex- 
plosive charge, the central division for the com- 
pressed air, and the tail portion for the pro- 
pelling machinery. The head is made of ham- 
mered steel, and the nose is fitted with a small 
propeller which engages with and locks the firing- 
pin. On entering the water this propeller is set in 
motion and releases a sleeve, thereby exposing the 
firing-pin in readiness for striking the object aimed 
at. For target purposes the ‘* war-head ” is re- 
placed by a ‘‘practice head.” The explosive 
charge is 25 lb. of gun-cotton containing 25 per 
cent. of moisture; but the charge is not made in 
the form of cubes, as is usually the case, but 
of discs of gun-cotton, through the centre of 
which is a hole for carrying the detonator. The 
central portion of the shell, which contains the 
compressed air, is of special forged steel, with a 
tensile strength of 90,000 lb. per square inch, 
and is charged with air to a pressure of 2225 lb. 
ned square inch, In this air vessel is a super- 

eating apparatus, consisting of a small burner 
which is automatically fed with alcohol from a re- 
servoir. This burner is automatically lighted the 
moment the torpedo leaves the firing-tube, and 
burns during the entire travel. By special means 
a regular flow of alcohol is maintained, and a 
steady temperature kept up, which is said to pro- 
duce a remarkably high efficiency. The rear 
section of the torpedo contains the turbines, the 
apparatus for controlling the depth, and the gyro- 
sco 


e turbine is of the Curtis compound type, 
having a central row of fixed blades and two wheels 
11} in. and 12 in. in diameter, and runs at 
10,000 revolutions per minute, this speed being 
reduced to 900 revolutions per minute at the pro- 
pellers. At this speed 160 horse-power is developed, 
capable of driving the torpedo at a speed of 40 knots. 
There are two propellers, which run in opposite direc- 
tions, and which are carried one on a central shaft, 
and the other on a sleeve running round this shaft. 
The mechanism which controls the depth of 
immersion consists of a diaphragm, which, on 
one side, is pressed by a series of coiled springs 
against the pressure of the water on the other 
side. According to the depth of immersion, the 
varying water pressure moves the diaphragm 
and works the horizontal rudder through a system 








of levers and rods. The gyroscope is placed behind 
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the immersion chamber, and is a modification of 
that invented by Mr. L. Orby for the Whitehead 
torpedoes. In place of the spiral spring used in 
the latter, a small reaction turbine is employed, and 
the mechanism is driven at a speed of 18,000 revo- 
lutions per minute. The cost of a Bliss-Leavitt 
torpedo, two sizes of which—18 in. and 21 in.—are 
made, compares favourably with that of a White- 
head, being approximately 1000. We understand 
that there are at the present in process of manu- 
facture for the United States Navy one hundred 
18 in. and three hundred 21 in. torpedoes of this 


class. 





NOTES. 

Tue ConDITION OF THE SHIPBUILDING TRADE. 

Tue number of merchant ships in course of con- 
struction at the end of September was 512, repre- 
senting a gross tonnage of 1,264,767, which is less 
by 144,000 tons than three months ago, and is also 
137,000 tons less than six months ago ; and all the 
evidence afforded by the return issued quarterly by 
Lloyd’s Register shows that we have the 
boom in shipbuilding, and that we are going rapidly 
on the down grade. Thus, during the past quarter 
there were commenced only 353, tons of 
shipping as compared with 475,000 tons in 
the preceding quarter, and 435,000 tons in the 
first quarter of the current year. As a conse- 
quence, the actual work in hand represents a 
very much less prospective labour value than even 
the figures indicate ; indeed, it may be taken that 
the labour value of the work at present in progress 
is quite 20 per cent. less than it was three months 
ago. What is even more significant, ship-owners 
have no desire to add to their fleet at the present 
moment, in view of the low freights prevailing ; 
moreover, such firms as have ordered vessels 
have indicated that there is no particular desire for 
the work to be completed; they would prefer 
that the work should be delayed rather than that 
they should require at the present moment to 
borrow capital to pay for the completion of the 
vessels, seal what we have said it will therefore 
be obvious that the present is a most inopportune 
time for the workmen to assert their right for an 
increased wage or other concession, even if there 
were valid reasons for such demands. With 473,000 
tons of shipping launched during the past quarter, 
and only 353,000 tons commenced, it is obvious 
that there cannot be the same demand for labour. 
All regret that there should be any differences of 
opinion between the iron-shipbuilders and their 
employers, but the facts ought to be clearly under- 
stood, and independent advice taken by the trade 
union. From this point of view we hope that the 
provosts of the burghs interested in the dispute 
will succeed in their attempt to bring about some 
common understanding, as the condition of trade 
does not warrant a continuance of the present 
strike. If we include warships, the reduction is 
still more marked, as the following clearly shows :— 


Sept., 1906. June, 1906. 





‘ons. Tons. 
Merchant work... .» 1,264,767 1,409, 456 
H.M.S. in dockyards ... 57,350 124,400 
H.M.S. in private yards 122,975 122,195 
Foreign warships... , 020 23,020 
Total 1,468,112 1,679,071 


There is thus a decrease in the actual figures of 
211,000 tons, or 12$ per cent.; but, as a matter 
of fact, the majority of the ships are in a more 
advanced state than they were ahs months ago. 
Consequently there is less opportunity for the em- 
ployment of labour upon them. 


Tue Buast-Furnace Propiem IN GERMANY AND 
SweEDEN. 


The contemplated construction of a large new 
blast-furnace at Emden, at the mouth of the Dort- 
mund-Ems Canal, has attracted much attention in 
Sweden, where the erection of blast-furnaces at 
a convenient spot on the West Coast, presumably 
Gothenburg, is frequently discussed, Sweden natur- 
ally being anxious herself to handle a larger portion 
of her iron ore. The German plan in question seems 
to favour the views expressed by, and the wishes 
entertained by, a good many Swedish engineers, 
inasmuch as it goes against the old maxim that the 
ore goes to the coal, according to which pig-iron 
production on a large scale would not answer in 
Sw eden. The present development of all means of 
communication has, it is argued, upset this, as 





tion seems to gain und that for large indus- 
trial installations, te for their object the 
further handling of raw materials, it is not of such 
paramount importance that the raw materials 
should be stale on the spot, but rather that 
the works should be located in districts or places 
where there is a demand for the manufactured 
article in question, and from whence distribution 
can easily take place. Several instances go to 
prove that a shorter or longer transport for ore or 
coal to the place of manufacture is no longer of 
vital importance for a smelting industry, as is 
shown by the case of Eisenwerk Kraft, at Stettin, 
which for a number of years, with satisfactory 
financial results, has smelted forei iron ore 
oe Spanish and some Swedish) by means 
of English coal. It is probably this good result 
which has brought about the project of similar 
works at Liibeck, now in course of construction. 
These iron works will use about 50 per cent. of 
Swedish ore, which will probably be principally 
shipped from Oxelsésund. A Pisa | venture 
in the same direction is the Hohenzollern Hiitte, 
which company is now about to. build the iron 
works at Emden, already referred to. These works 
will comprise two blast-furnaces ; and, in addition, 
there will be installations for the granulating of 
slag and the manufacture of slag tiles. The coke 
works will consist of ns and the auxi- 
liary products will be utili The annual pro- 
duction of pig iron is calculated at 126,000 tons. 
It is proposed to take all the ore by sea from 
Spain, Algiers, North Africa, and Canada, besides 
a smaller portion from Sweden; and all railway 
freight, which the worksof Westphalia and the Rhine 
district have to pay, is avoided. The coal will be 
obtained either ed Germany or England. The 
manufacture will comprise hematite iron, foundry 
iron Nos. 1 and 3, Luxemburg pig No. 3, besides 
grey and white Martin pig. e prices for raw 
materials per ton, limestone and coke, are put 
oy args at 5.20 marks and 26.65 marks per ton 
at Emden, and are calculated as under (in marks) :— 





| 
Total. 











— Ore. Coke. Limestone 
Hematite oo] — | or 1.98 46.74 
Foundry iron No.1 ..| 24.65 | 1810 1.77 44.52 

- No.3 ..| 24.65 17.30 | 1.77 43.72 
Laxemburs pig No. 3 | 23.30 | 17.30 2.91 | 43.51 
Grey Martiniron ..| 26.55 17.28 1.87 .| 46.15 
White Martin iron ..| 27.40 | 16.85 | 1.66 | 46.91 

| | | 
For comparison’s sake we give the — calcu- 
lated for the same commodities at Gothenburg 
(in kr.) per ton of pig (18 kr. equal 20s.) :— 
Iron Ore wan eit bse bee 19 
Coke ... 13 
Limestone 1.50 
Total 33.50 


This figure distinctly favours the plan of iron works 
at Gothenburg, where the iron ore might even 
be obtained at a lower figure, supposing some big 
Swedish ore company, most naturally the large 
Gringesberg concern, itself started iron works on 
the West Coast. The enterprise displayed by 
Germany is not unlikely to give an impetus to 
similar plans in Sweden. 


Tue Power Suppty To Factorigs. 


In an address to the Civil and Mechanical Engi- 
neers’ Society, delivered on the 4th inst., ‘the 
President, Mr. W. B. Esson, M. Inst. C.E., re- 
viewed the question of power production in relation 
to factories of moderate size. Such factories, as a 
rule, have a choice of using either steam, gas, or 
oil-engines; and, as an average case, it may be 
taken that an engine of 500 B.H.-P. will meet the 
requirements. The distribution of power will be 
assumed to be electrical, in accordance with modern 
practice, so that.an electric generator must be in- 
cluded in the power plant, and an electrical horse- 
power-hour therefore becomes a convenient unit for 
estimating costs. The steam-engine, Mr. Esson con- 
sidered, was about as efficient as ever it was likely 
to be, and a modern triple-expansion engine, of 
500 B.H.-P., working Pom > favourable conditions, 
could give an E.H.-P. hour for every 2.25 lb. of 
bituminous slack consumed. As this sort of fuel 
can be obtained in manufacturing districts at 7s. 6d. 
a ton delivered, the fuel cost, therefore, of a 
steam-engine may be taken at 0.09d. per hour, 
inclusive of waste; 500 B.H.-P. is about the 
limit for suction plants, and such a plant will 
give an E.H.-P. for 1 lb. of anthracite. Reckon- 


well as many other old maxims, and the convic- ing anthracite at 24s. a ton, the fuel cost 








will come out at 0.129d. per hour per E.H.-P. 
With cheap Scotch anthracite peas, however, 
the fuel cost may be considerably lower. In a 
Mond gas plant of less than 20,000 horse-power it 
does not pay to recover ammonia, s0 t this 
source of revenue must: be neglected. However, 
as 150,000 cubic feet of Mond can be made from 
a ton of slack costing 7s. 6d. in the Midlands, and 
a good engine will give an E.H.-P. for every 
75 cubic feet consumed per hour, the fuel cost of 
an E.H.-P. hour from a small Mond plant working 
at average load will not exceed 0.0514. Coming to 
oil-engines, Mr. Esson confined himself to the Diesel 
type, as representing the most economical practice. 
Oil for such engines costs at present in London 
about 42s. 6d. per ton, but with carriage may be 
taken as 45s. ith oil of a calorific value of 18,000 
B.T.U. yr the consumption of a Diesel 
=e" of B.H.-P. will be about 0.52 lb. per 
E.H.-P. at average load, which works out at 
0.125d. per E.H.-P. hour. Besides fuel costs, 
there are also the ex] of maintenance, oil, 
water, &c., which will vary slightly between the 
different sorts of plant. Summing up the running 
charges for the various plants, Mr. Esson gives the 
following table :— 














Steam | Steam | 
— Mond | Suction’ (Gon. |(Non-Con-| Oil. 
densing). | densing). 
d. a. | d, } d. a. 
Fuel .. on -. 0,051 0.129 0.090 «=| —s( 0.120 0.125 
Oil, water, and | 
stores ° .. 0.080 0.030 0.025 | 0,026 0.025 
Wages .. es, 0.070 | 0.070 | 0.070 | 0.070 | 0.065 
Maintenance and | 
repairs 0.075 0.070 0.070 } 0.070 0.065 
Works cost.. 0226 | 0.299 | 0.255 0.286 | 0.280 


The capital which would be expended on the 
various plants, including the electric generator 
and main switchboard, but excluding everything 
outside the power-house, is set out as below :— 





Mond | Suction Steam Steam (Non- Oil 
Gas. Gas. (Condensing). Condensing). ; 
£ £ £ £ £ 
6710 5150 5409 4900 6850 


Adding to the figures of works cost, for interest 
on the capital outlay and depreciation, 10 per cent. 
r annum, we have, on the basis of a million 
.H.-P. hours per annum, to charge each E.H.-P. 
hour with an amount as under :— 




















Steam | 
— —— —— on- (Non-Con.-| Oil. 
densing). | densing). | 
| nn d. OQ tee 
Works cost.. ..| 0.226 | 0.299 | 0.255 | 0.286 | 0.280 
Capital charges ..| 0.161 0.124 0.130 0.118 | 0.164 
Total cost 0.387 | 0.423 | 0885 | 0.406 | 0.444 


From these figures Mr. Esson concludes that when 
any considerable amount of power is required it 
can be produced on the consumers’ premises at a 
cost between 0.385d. and 0.444d. per E.H.-P. hour, 
according to the plant employed. 








SuLPxuR IN Stert.—In a recent issue of La Métallurgi 
there is described a simple method of detecting the dis- 
tribution of sulphur impurities in sections of iron and 
steel. A piece of ordinary silver bromide paper is soaked 
in dilute sulphuric acid, the excess acid is drained off, and 
the paper squeezed down on to the surface of the section, 


which must be ground flat and thoroughly cleaned. The 
evolution of HS at points rich in sulphur produces a 
blackening of the paper which can be su uently fixed 


and washed in the ordinary way. 


Car-WuxeEts.—Some idea of the magnitude of the car- 
wheel industry in the United States is given in the Street- 
Railway Jowrnal. Cast-iron wheels are used to a large 
extent in that country on railroad stock. All freight-cars 
are equipped with them, while they are also employed on 

nger-cars, on locomotives, tenders, and street-cars. 
Steel and steel-tyred wheels are also used on such stock as 

nger- locomotives and tenders, and street-cars. 
ft is pa Lee | from the statistics of rolling-stock that 
some 15,770,000 wheels of all kinds are in use at the 
present time, no less than 14,970,000 of them being of the 
cast-iron pattern. The av weight of these cast-iron 
wheels is 600 Ib., and under freight-cars they need to be 
renewed once in five years, while those on other railroad 
stock require to be renewed each year. The total output re- 
quired, including an estimate for new cars and the i 
of stock, is put at no less than 5,308,000 cast-iron wheels. 
Including steel wheels, it is estimated that a total of 
1,804,350 tons of metal are yearly used in this industry. 





Fifty per cent. of this is new iron, the remainder being 
made up, for the most part, of car-wheel scrap. 
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NEW ELECTRIC GENERATING-STATION 
' AT BIRMINGHAM. 


THE new generating-station erected at Summer-lane, 
Birmiogham, in connection with the electricity supply 
of that city, was formally opened by the Lord Mayor 
on Wednesday last. It constitutes the third power- 
house belonging to the Corporation, the others being 
situated at Dale End and Water-street respectively. 
Both these latter stations are equipped with small 
units ; in fact, although they contain no less than 
eleven generating sets each, their maximum combined 
output only amounts to less than 5000 kilowatts. Such 
plant was manifestly inadequate for the supply of Bir- 
mingham, and the acquisition and electrification of the 
tramways by the Corporation made it urgently neces- 
sary to provide a new and modern power-house. 

A site was con:equently acquired, bounded on one 
side by Summer-lane and on the other by the Birming- 
ham and Fazeley Canal, and a power-house erected to 
the general designs of Mr. R. A. Chattock, the Cor- 
poration electrical engineer. The main building com- 
prises three bays—viz, the engine-house, of 100-ft. 
span; the boiler- house, of 89-ft. span; and the 
economiser-house, of 47-ft. span. Each bay runs the 
full length of the building, 275 ft. The switch-gear 
is placed at one end of the engine-room, and is con- 
sequently a considerable distance from somo of the 
machines to be controlled. 

The plant in the station has been put down to deal 
with four classes of supply:—(l) A direct-current 
supply to consumers near the station at 220 or 440 
volts, the distribuiion being on the three-wire system, 
with 440 volts across the outers. (2) A direct-current 
supply at 440 volts sent through trunk mains to Dale 
End and Water-street generating stations, for dis- 
tribution from thence. (3) A direct-current supply at 
550 volts for the tramways in the vicinity. (4) An 
E.H.T. three-phase supply at 5000 volts to the sub- 
stations in the city. Altogether, the first equipment 
of the Summer-lane station will consist of 7000 kilo- 
watts of direct-current plant, and 45(0 kilowatts of 
alternating-current plant, though the ultimate capacity 
of the station will be 13,C00 kilowatts of direct-current 
plant and 13,500 kilowatts of alternating-current plant. 

The generating plant now installed, or in course of 
erection, consists of four Belliss-Dick Kerr 1500-kilo- 
watt direct-current sets, two Belliss- Westinghouse 
1500-kilowatt alternating sets, three Belliss-Westing- 
house 500-kilowatt alternating sets, and two 500-kilo- 
watt direct-current turbo machines, built by Messrs. 
C. A. Parsons and C». The six large Belliss engines 
are exactly similar, and have cylinders 25 in., 364 ia., 
and 55 in.-in diameter, with 33 in. stroke. The direct- 
current sets run at 160 revolutions per minute, and 
the alternating-current sets at 166% revolutions, the 
latter speed being required for a frequency of 25 to be 
obtained from the alternators. Steam is supplied at 
180 lb, superheated by 100 deg. to 150 deg. Fahr. 
The engines are fitted with large fly-wheels, the total 
amount of stored energy being 3400 foot-tons for the 
direct-current sets and 4600 foot-tons for the alter- 
nating-current sets. The governors are capable of 
keeping the speed within 2 per cent. of normal over a 
load ranging from nil to 1875 kilowatts, or 25 per 
cent. overload. As it is intended to supply power, 
lighting, and traction current from the same three- 

hase bus bars, the importance of close governing will 
be obvious, 


The four 1500- kilowatt direct- current generators 
built by Messrs. Dick Kerr and Co., Limited, are 
compound - wound 16 pole machines, having their 
armature spiders extended and bolted directly to 
the fly-wheels of their respective engines, They will 
be run as shunt machines when on the lighting load ; 
but the compound winding can be put into circuit 
feom the switchboard when they are required for 
traction purposes. The two Westinghouse 1500- 
kilowatt three-phase alternators generate at 5000 volts 
25 periods. They are of the standard Westinghouse 
engine-type design, with rotating fields bolted to the 
engine fly-wheels and excited by two 100-kilowatt 
General Electric exciters. The minor plant includes 
two motor-driven balancers of 100 kilowatts capacity 
for dealing with the out-of-balance current on the 
local lighting network ; and two 25-kilowatt three- 
wire boosters to increase the pressure on the trunk 
mains to Dale End and Water-stieet. These machines 
are capable of giving a boost of 10 volts in either 
sense, and of dealing with a current of 2500 amperes. 
Exch set consists of a motor and two boosters for 
dealing separately with each side of the three-wire 
system. sides these there is a 200-kilowatt motor 

enerator, which, ther with the balancing and 

ting machinery, has been constructed by the 
Phenix Dynamo and Manufacturing Company, 
Limited. This motor generator has been installed 
for the purpose of supplying the tramway load from 
the lighting bars during the night, when the traffic 
is very small. It is intended to instal a large battery 
with a reversible booster to equalise the load on the 
traction generators. 


the control of the main generators, the tramway feeders, 
the trunk mains, and the lighting feeders. These 
boards have been constructed by the British Thomson- 
Houston Company, and the switch-gear is of this 
company’s well-known type. 

The boiler-house contains ten Babcock and Wilcox 
water-tube boilers of the ‘‘ land” pattern, each with 
a heating surface of 6182 square feet, and fitted with 
a superheater of 898 square feet surface. The working 
pressure is 180 lb. Each boiler has a chain-grate 
stoker giving a grate area of 100 square feet, and is 
estimated to evaporate 24,000 lb. of water per hour 
with a natural draught of } in. of water. Coal is 
received from the private canal basin, where it is 
thrown from the barges on to a 24-in. band-conveyor. 
This delivers it into an Ingrey weighing and recording 
machine. After weighing it is elevated by one of the 
two bucket-conveyors, and delivered into hoppers in 
the boiler-house roof. 








Tur Exvectrric Conpuctivity or Sea-Water.—Taking 
Leonhard Weber's data of the resistance of sea waters, 
Karsten some years ago proposed to determine the 
salinity of sea. water from its electric resistance. Knudsen 
then indicated a method by means of which the tem- 
perature and salinity of the water could be deduced from 
the resistance without taking a sample of the water on 
board, a liquid resistance being lowered to the same 
depth as the water under test. This expedient was con- 
venient in the Danish waters, where temperature and 
salinity fluctuate very much with the depth. But the 
method was not very reliable, and absolute determinations 
of the electric resistance of sea-water had not, so far, been 
made. E. Ruppin has now published, in the Zeitschrift 
fiir Anorganische Chemie, vol. xlix., page 190, the results of 
some tests he has conducted. Cruising last year from 
Dantzig, in the Baltic, westward into the North Sea, he 
took samples of sea - water, which he subsequently 
examined in the Laboratory for International Sea Explo- 
ration at Kiel. The results of the tests, which were made 
at the temperatures 0, 15, and 25 deg. Cent., are summed 
up in the following table, the conductivities being given 
in reciprocal ohms :— 


Conductivity at 








Salinity. Lteekiee 
0 deg. Cent. 15 deg. Cent. | 25 deg. Cent. 
7.17 0.00675 | 0.001007 | 0.012949 
14.19 0.01274 0.01899 | 0.2381 
34.93 0.0293 0.0482 | 0.0532 
42.10 0.0340 0.0507 0.0628 


Formule for the temperature coefficients are given. As 
the earth and the sea take a certain part in the propaga- 
tion of Hertzian waves, the figures have some interest 
for spark telegraphy. 





Resurtpinc San Francisco,—We gather from the 
New York Engineering News that the first reinforced 
concrete buildings towards the reconstruction of San 
Francisco are now in course of erection. They include 
a tea warehouse, a coffee warehouse, with a coffee- 
roasting tower, a baking - powder warehouse, power- 
house, and office buildings. Nearly all of them are three 
storeys high, with basements, and they will be of mono- 
lithic concrete throughout. The concrete will be composed 


broken stone. The tea warehouse may be taken as typical 
of all the buildings. It is 175 ft. long by about 60 ft. wide. 
The floor panels are about 14 ft. by 20 ft., and the floors 
are designed to carry a live load of 250 lb. per square foot. 
The floor slabs are 6 in. thick, and are reinforced wit 
round steel rods placed 12 in. apart, centre to centre, and 
also by Nos. 9 and 11 wire netting of rectangular mesh 
(4 in. by 6 in.). The longitudinal floor beams are 12 in. 
by 10 in., and are each reinforced by four }-in. diameter 
round rods. The main girders, which rest on the 
columns, are 20 in. by 12 in, all below the slabs, 
and are each reinforced with 1}-in. diameter rods 
The roof has a very flat rise, as is usual in this 
class of construction. It is of the slab form, similar 
to the floors, but, of course, lighter. The thickness of the 
slabs is 34 in., and the beams are 10 in. by 10 in., each 
reinf with four }#-in. round rods. The girdera on 
which the roof-beams rest are each 14 in. by 10 in., and 
are reinforced with six l-in. rods. The columns vary in 
size from the basement upwards. In the lower portion 
they are 22 in. by 22 in. in section, and contain eight 
reinforcing rods 14 in. in diameter. The columns in 
the first and second storeys are 16 in. by 16 in, and 
in the third storey 10 in. by 10 in. in cross-section. 
The reinforcing rods in the first-storey columns are 
the same in number and size as those in the base- 
ment, while in the third-storey columns there are four 
?-in. rods in each, The pilasters carrying the ends 
of the girders at the walls are 22 in. by 16 in. in 
the basement, 16 in. by 14 in. in the first storey, 16 in. by 
12 in. in the second storey, and 10in. by 10 in. in the 
third storey, and are reinforced like the columns. The 
column pe are 7 ft. square and 12in. thick, and 
reinforced with sixteen rods 14 in. in diameter, eight of 
which are placed square across the base, four each way, 
and the remaining eight diagonally, four each way. There 
is also a layer of Nos. 7 and 11 wire fabric in each footing. 
All the rods and the wire are of high carbon steel, and 
the No. 9 wire is said to have an elastic limit of 118,000 lb. 


of 1 part Portland cement, 2 parts sand, and 4 parts 1-in. | } 


}, | 500,000 tons. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 26. 

For some time past there have been rumours of 
general advances in iron and steel products, but 
at the present time such rumours are: not heard, 
although higher prices are being paid above the 
quoted prices by way of premiums. The United 
States Steel Corporation has 95 per cent. of its 
blast-furnace capacity at work. A great many of the 
mills are working to their fullest capacity, and the 
mills on tin-plates, hoops, &c , are working up to an 
estimated 97 per cent. Pig iron is held in Western 
Pennsylvania at 19 dols. le Bessemer for delivery 
during the first quarter of next year. The demani 
for Bessemer billets is very urgent, and the nominal 
quotation is 28 dols., though 30 dols. is often paid. 
The Carnegie Steel Company has started a battery of 
twelve open-hearth furnaces, with a capacity of 50 tons 
each, a total capacity of 600 tons, the supply 
of which will probably modify current quotations in 
favour of buyers. The great steel-makers are opposed 
to formal advance in prices, preferring to permit 
premium quotations to force themselves, so that when 
the corner is turned there will be no occasion for 
announcing a reduction in prices. Common bar iron 
is quoted at 1.60 dols., with a premium of 1 dol. per 
ton on small orders, and structural material is also 
selling at card rates, with mills behind in delivery, 
The plate-mills are endeavouring to keep their dates 
of delivery with buyers, and in the main are doing so. 
The rail-mills are taxed to their very utmost capacity, 
and the 28 dols. quotation will be maintained through- 
out the coming year. All of the pipe mills throughout 
the country are similarly taxed to their utmost capa- 
city, and a number of orders are now hanging around 
the market awaiting acceptance. The steel-makers 
have been endeavouring to obtain winter supplies of 
coke, but owing to insufficient railroad facilities have 
so far been unable to do so. One reason for the coke 
shortage is a deficiency of 2000 coke-workers. The 
last report from the Connellsville region shows 
that of the 23,358 ovens in that section, 21,809 ovens 
are active, and that the last week’s production was 
278,227 tons. The tone of the market is naturally 
very strong, but it is not believed that there will be 
higher quotations in any direction. The present 
activity in crude iron is confined largely to foundry 
and Brey forge for delivery during the first half of next 
— he steel plants have been able to make very 
iberal purchases of basic and Bessemer, although it is 
known that larger purchases would be made if the 
material could be had. The structural steel makers 
are filing inquiries for the delivery of structural 
material next year, but are not just at present making 
any promises as to dates of delivery. A large amount 
of structural work is now in sight, and will probably 
be presented as soon as the plans for the structures 
contemplated have been completed. 

October 3. 

The rail-makers are surprised at the rush of orders 
for rails for both steam roads and for electric roads. 
The demand for rails for electric road purposes has 
become very urgent, and at this writing there are in- 
quiries under consideration from no less than twenty 
ines, and most of them want large quantities. One 
creditable authority states that the inquiries now in 
the market for steel rails of all kinds, light and heavy, 
steam and electric, foot up to the enormous figure of 
Among the more recent contracts 

laced was one for 30,000 tons by the Philadelphia and 

eading Railroad. Orders for 10,000 tons of rails for 
trolley lines were placed yesterday. The situation is 
becoming seri us, so far as steel rails are concerned. 
The oversold condition of the mills so far into 1907 
is the bottom reason for much of the present 
activity. Builders of rcads now understand that 
unless they get in line and sccure the acceptance vf 
orders, they will not be able to buy rails when they 
need them, even for delivery next year. This condi- 
tion of things has once more attracted the attention of 
some of the larger rail-makers, who are again con- 
sidering the advisability of expanding rail-making 
capacity. The theory upon which rail-makers have 
been acting is that the demand would naturally sub- 
side or drop to moderate proportions, but this theory 
does not hold good. Railroad building is being pro- 
jected, and the amount of mileage now in contempla- 
tion exceeds any projected mileage within the history 
of railroad building. 

Almost similar activity prevails in the structural 
and plate department of the industry. The extra- 
ordinary activity in the plate-mills throughout the 
country is due chiefly to the fact that contracts have 
begun to be placed for material to make the steel cars 
which the = railway systems have begun to order. 
The car-builders’ capacity is also limited, and its 
further expansion is also the subject of quiet con- 
sideration among some of. the bigger firms in the 
steel industry. Both structural and plate-mill capa- 
city have been very largely expanded withia a few 
months, and there are some probabilities that this 
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: equare inch, and an ultimate breaking strength of 
55,000 1b. per square inch. 








capacity will be found equal to all demands. The 
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rush for rolling stock is taxing present capacity. All 
other branches of the steel industry are in a most 
vigorous condition, and the reports of orders are 
simply a repetition of former reports as to urgenc 
and volume. Prices have not advanced in finish 
products to any notable extent, but they are ad- 
vancing on small lots for early delivery; this 
is brought about by the voluntary offerings of 
premiums. A great many constructors and builders 
want small lots for structures running from 
50 tons to, perhaps, 1000 tons, and this class of 
buyers is in the habit of waiting until they need the 
material. A great many of these buyers are now doin 
their best to arrange for material to be delivered 
toward the end of the year, when the construction 
operations will be ready for it. 

The hardware industry is favoured with a ver 
heavy demand for all lines of hardware, in whic 
builders’ hardware continues to take the lead. Jobbers 
are continually running out of stock, especially in the 
agricultural sections, where the demand for corn- 
harvesting tools and machinery continues at a feverish 
rate, 








Swiss Locomotivk ButLp1nc.—The Swiss Locomotive 
and Engine Works, Winterthur, realised a net profit of 
42,8652. in 1905-6, as compared with 35,442/. in 1904-5. 
The dividend is maintained at 10 per cent. per annum. 
It is proposed to increase the capital from 260,000/. to 
320, 0000. 

New Iranian SreaMers.— The Bollettino delle Finanze 
states that the Italian steamship companies have decided 
on the construction of six new steamers to be used exclu- 
sively on the service to North and South America. Of 
these new steamers three are for the Italia Company, two 
for the Veloce, and one for the Navigazione Generale. 
They are to be 10,000-ton ships, with accommodation for 
1500 passengers. Their speed is to average 15 to 16 knot». 


PrRSONAL.—The Kennicott Water-Softener Company 
announce that they have changed their address from 29, 
Great St. Helen’s, E C., to 19, Great St. Helens. Their 
telegraphic address will still be ‘° Watertanks, London,” 
and their telephone number will be 2144, London Wall. 
—Messrs. Johnson and Phillips, Limited, inform us that 
they have started a department for the construction of 
motor: vans suitable for railway delivery and other work. 
—Messrs. R. W. Hunt and Co., inspecting engineer, of 
Chicago, U.S.A., announce that they have secured the 
services of Mr. Ed. H. Lynde. Mr. Lynde has been for 
some years connected with the Lackawanna Steel Com- 
pany, and was in charge of that firm’s Bessemer steel plant 
at Scranton, Pa.—We are requested to state that Mr. 
Walter Reeve, A.M. Inst. C.E., has been appointed as 
extra as-istant in the mechanical department of the City 
and Guilds Technical Institute, Finsbury. 


ENGINEERING IN DENMARK,—The well-known firm of 
Messrs. Burmeister and Wain, Copenhagen, shipbuilders 
and manufacturing engineers, have just increased their 
capital with a fresh issue of shares for 5,000,000 kr. (about 
275,000/.), and at the meeting which passed this resolution 
a very interesting statement wes made. The chairman 
explained that when the firm was started—or rather, 
when Mr. Wain joined it some forty years ago—the 
works and the whole management were naturally ar anged 
according to English principles, The technique of the 
English workshop was then the first all over the world ; 
English engineers were looked upon as the cleverest, aud 
English machine-tools were considered the best. The 
firm had for thirty years worked on English principles, 
and by doing so obtained their good reputation. But 
times had changed. The old English plant, which had 
hitherto proved very serviceable, could not grapple with 
the work on hand. The old engine shop ‘and foundry 
were pulled down, a large new up-to-date engine-shop 
being erected, as well a3 a new extensive :eparato - 
shop, followed by the buildirg of a new boiler-shop 
and a ncw shop for smith’s work, with a large hydraulic 
pres, capable of handling the largest pieces. A new 
boilr-house was built, aud a 2000 Lorse-power steam- 
engine installed. These «xtensions entailed an outlay cf 
some 3,000,000 kr. The shipyard had also been enlarged 
and fitted with new electric power plant and bydraulic 
too'’s, &c, extensions and improvements which had 
doubled the capacity of the shipyard ; the cost of these 
improvements amounted to some 1,150,000 kr., added 
to which came the purchase of a large floating dock, 
which cost 1,2°0,000 kr. Te prospects are very 
good at the present time; at present Burmeister and 
Wain have in hand, or are about to commence, twelve 
new steamers and a large sailing ship at the ship 
yard ; and at the engine department, which is an er- 
tirely separate one, 12 large ships’ engines. 30 large marine 
boi'ers, Lesides a steam turbine of £00 horse-power, 
in addition to 9 boiler installations, and between 30 
and 40 Diesel motor installations. The aggregate power 
of engine and motor orders in hand amounts to over 
32,000 horse-power, and the value to some 10,000,000 kr. 
The smiths’ department is fully occupied for the whole 
of the present year, and there is such a demand in this 
branch that an’extension is under consideration. The 


firm supplies Norway with this class of gocda, sells | 





MISCELLANEA. 


Ficures relating to city traffic in New York show that 
during the quarter ending June 30 the number of 
engers carried by all street-car and elevated roads 
(including subways) amounted to the figure, 332,384,850. 
The number of car-miles run totalled 61,757,448 for the 
whole city. The number of passengers per car-mile, in- 
cluding transfers, figures out at 6.79. 


The work involved in the preparation of the site of the 
new Pennsylvania Railroad Station in New York covers 
an area 2050 ft. in length by 500 ft. in width. The ex- 
Cavations are carried to a depth of some 50 ft., and over 


2,000,000 yards of material have to be removed, of which | g} 


about one half is rock. A massive retaining wall runs 
round the excavation, reaching down to rock foundation. 
This wall is of concrete, 5 ft. in width at the top, and at 
some places as much as 30 ft. wide at the base. 


The American Machinist cites an instance of the em- 
loyment of reinforced concrete poles, 150 ft. in height, 
or carrying transmission wires over the Welland Canal. 

These poles are manufactured by the Concrete Pole Com- 
pany, of St. Catharine’s, Ontario. They are 11 in. square 
at the top, and 35 in. square at the base. Concrete poles 
up to 40 ft. and 50 ft. in length are in common use, and 
are stated to have a considerable amount of elasticity. 
They are moulded at the place of erection in order to 
avoid carrying them for any distance. 


In the Journal of the Chemical Society it is asserted that 
in their experiments on thé rusting of iron in water, 
Jowett and other investigators did not take sufficient care 
to exclude CO . If this is excluded, it can be shown that 
iron does not rust in the presence of oxygen and pure 
water, while its admission results in rapid rusting of the 
iron. Rustin process of formation is said always to con- 
tain ferrous oxide and carbonate, and is due to the inter- 
action of iron and moist COg, which results in the forma- 
tion of hydrogen and ferrous salts, followed by oxidation 
of ferrous salts by atmospheric oxygen. 


In La Rivista Tecnica a table is published givios he h 
t 


name, place, date of formation, and capital of the various 
Italian firms who build motor-cars. According to this 
table there were, in July last, 51 firms in this line of busi- 
ness, of which 21 were located in Turin, 10 in Milan, 5 at 
Genoa, and 4 at Naples. The oldest established automo- 
bile company is that of the Fabbrica Italiana Automobili, 
of Turin, manufacturers of the F.I.A.T. car, founded in 
1899, and reconstructed this year. Among the more re- 
cent we find the Societ4 anonima officine Luca-Daim- 
ler, Naples, formed April 27 last, for the construction of 
Daimler cars. Of 49 companies—leaving out the Fiat 
Company, and a Naples Company formed in 1900, and 
now in liquidation—one was formed in 1903, seven in 1904, 
twenty-five in 1905, and sixteen up tu July, 1906. 


The New South Wales Government are prepared to 
receive applications for three very important posts in the 
railway and tramway rervice of the State. The principal 
post is that of Chief Commissioner, which carries with it 
a salary at the rate of 30007. a year. The other appoint- 
ments are those of Assistant Railway Commissioner and 
Commissioner of Tramways, the remuneration in each 
case being 1500/. per annum. The Chief Commissioner 
will have supreme authority in the management and 
maintenance of the State railways and tramways. These 
appointments will be for a term of seven years, renewable 
for like periods, and are made under the New South 
Wales Railways Acts. Full particulars can be had from 
the Agent-General for New South Wales, 125, Cannon- 
street, London, E.C., to whom applications must be sent 
on or before November 19, 1906. 


With a view to itivestigating the behaviour of concrete | | 


under pressure some interesting tests were made at the 
Cvulumbia University. Columns were made by ites 
steel tubes, 4 in. in diameter and 12 in. in length, wit 
crushed stone concrete and cement, which was allowed to 
set. The steel tubes were from 4 in. to } in. in thickness, 
The columns were subjected to compression loads of 
150,000 Jb. and 120,000 1b. The thinner tubes began to 
show deformation at a load of 120,000 Ib. The tests were 
carried on to the higher load cf 150,000 1b., when in come 
cases the lengths of the columns had decreased by 34 in., 
the diameter having increased from 4 in. to about 6 in. 
On being cut through the concrete was found to perfectly 
fill the distorted tube, being as compact and solid and as 
perfect as any good concrete, showing that it had 
‘* flowed ” under pressure like a plastic material. 


A motor omnibus service is being run regularly by the 
London and South-Western Railway Company between 
Farnham and Haslemere, Surrey. This bit of country 
had no means of cross. communication prior to the intro- 
duction of this service, which is proving extremely 
popular. The bus is a 24 horse-power Thornycroft vehicle 
with seating accommodation for eighteen persons. The 
double journey is accomplished twice daily, and ‘during 
the year 21,767 passengers have been carried. Theactual 
mileage run between September 5, 1905, and the corre- 
sponding date of this year, was 14,432 miles, and the 
receipts averaged about 1s. per mile, except in the month 
of August, when, by ee different type of body, more 
passengers were accommodated and the receipts rose to 
ls. 8d. per mile. The regularity of the service is shown 
by the fact that during the year only eleven tickets were 
taken back from passengers owing to delays on the road. 


With a view to dispelling the somewhat general im- 
pression that foreign motor - buses are, as a rule, better 


8 considerable quantity to Sweden, and can sell far more | than British makes, notice may well be directed to the 
in England and Scotland than they can supply. The 
Separator department is also duing exceedingly well. The 
board thought they might safely foreshadow a dividend 
of 6 to 7 per cent. for the present year. 


| 


fact that upwards of 200 motor-buses made by one 
British firm alone are in daily use in London at the 
resent time. The Car Company’s buses of 


| British make exceeded an aggregate mileage of 500,000 








miles in six months, from 95 to 99 per cent. of their total 
being always out at work on the road pene | that period. 
By the end of the present year there will be over 500 
buses of British model and make in use in London, this 
number being the output of only one firm, while in the 
following year this one company expects to deliver 1060 
motor- buses, and other firms in the country are equally 
busy. Such facts as these go far to prove that the 
British-made bus can easily hold its own, and that it 
well fulfils all requirements from the traffic point of view. 


In districts where the construction of permanent tram- 
ways would be out of the question owing to prohibitive 
initial cost, there are in use, in Germany and France, 
ectric transport systems running on the ordinary roads. 
These draw their supply of electicity from overhead 
wires similar to those in use in tramway working. Pro- 
vision is made for passenger traffic by means of omni- 
buses run singly or with a trailer, while goods traffic is 
handled by motor vehicles drawing two or three trailers. 
The first of such lines was opened in 1901, and since that 
time quite a number of services have been inaugurated 
in different ae aged - ey a, for ~ most 
part comparatively short. One of the longest lines is 
that of the Charbonnieres-les-Binius, near dl which 
is worked with six motor-cars, of a seating capacity of 
thirty-eight passengers each. A line is also working 
between the towns of Neuenahr, Walporthain, and Abr- 
weiler. A line is werting regularly in connection with 
an industrial centre in the neighbourhood of Wurzen, 
Gorman. over which some thirty wagons are taken either 
way daily. According to an article in the Klektrotech- 
nische Zeitschrift, the initial cost of such an undertaking 
is from one-fourth to one-fifth that of regular tramways 
or track railways. 


On Saturday last the s.s. Aragua, the latest addition to 
the fine fleet of the Royal Mail Steam Packet Cc mpany, 
took a large party of guests for a trip round the Isle of 
Wight. The vessel, which was built by Messrs. Work- 
man, Clark, and Co., at Belfast, measures 535 ft. in 
length by 61 ft. 3 in. breadth by 34 ft. depth of hold, and 
as a measurement of 10,537 tons. There are five 

o holds, and the hull is subdivided into thirty water- 
tight compartments. She is fitted with twin-screws, 
driven by quadruple-expansion engines, designed to indi- 
cate 8500 horse-vower, supplied with steam by three 
double-ended and three single-ended boilers of the 
ordinary marine type, built for a working pressure of 
215 lb. per square inch, and fitted with Howden’s system 
of forced draught. The boat is fitted up in the most luxuri- 
ous style, there being several suites of cabins consisting of 
bed-room, sitting-rocm, and bath-rcom ; and, in addition, 
there are a large number of roomy single-berth cabine. 
All cabins are fitted with electric fans, and the ship is, of 
course, lighted by electricity throughout, the plant being 
furnished and fitted by Messrs. W. H. Allen, Son, and 
Co., Limited, of Bedford. Two of the holds have been 
insulated for the aoe nen of cargo requiring cold storage, 
the refrigerating machinery being supplied by Messrs. J. 
and E. Hall, Limited, of Dartford. 


Mr. Ed. W. Stoney, M. Inst. C.E , in a communication 
to Indian Popeosertng, gives the results of some experi- 
ments made by him on the determination of the increase 
in weight of roofing tiles, when saturated, over their 
weight when dry. The experiments were conducted in 
connection with work on the design of rovfs for buildings 
on the Madras Railway, and generally with Indian con- 
ditions. The tiles were laid over an area 10 ft. by 10 ft., 
as they would be on a roof, with or without mortar. The 
experiments were made with Mangalore tiles measuring 
9 in. by 15 in. by @ in.; flat tiles, 6 in. by 6 in. by 4 in.; 
terrace bricks, 54 in. by 3 in. by 1 in.; and pan-tiles, 9 in. 
ong. The increasein weight, when saturated, was found 
to be 9.34 lb. per cent. for the Mangalore tiles ;.11.86 per 
cent. for the flat tiles; 14.76 per cent. for the terrace 
bricks, and 16.28 per cent. in the case of the pan-tiles. 
Double roofing was also tried, with the result that the 
increase due to saturation of Mangalore tiles laid over flat 
tiles amounted to 12.39 lb. percent. The result of the 
whole series is an average increase of weight of roof of 
13.29 lb. per cent. when saturated over the weight when 
dry. The weight of roofs of these materials varies be- 
tween 413 lb. per 10 ft. square for the flat tiles, to 2371 Ib. 
for the pan-tiles, the weight for Mangalore tiles being 
785.7 lb. per square of 10 ft, by 10 ft. 


An electrically-operated railroad, about 125 miles in 
length, is — constrveted from Spokane, Washington 
U.S.A., to Palouse ana Colfax. Stock will be provid 
for the handling of freight as well as of passenger traffic. 
Two locomotives have recently been completed for the 
line by the Westinghouse Electric and Manufacturing 
Company, and are of interest owing to their being de- 
signed for working with either alternating or direct- 
current. In the rural districts, alternating-current at 
45,000 volta is transmitted to transformer substations 
along the line, giving a final pressure on the trolley- 
wire of 6600 volts, Lut in the city districts direct- 
current at 600 volts is to be used. The locomotives are 
carried on two bogies, and each bogie is provided with 
two 150 horse-power ringle-phase motors. The car is 
provided with two overhead trolleys, one of the crdinary 
pole-and-wheel type for city use, and one of the panto- 
graph type for use in the interurban districts. The pas- 
serger locomotives are similar in type to the freight, but 
are provided with motors of only 100 horse-power. The 
Iccomotives are fitted with air brakes, the com rs 
being driven by single-phase motors. The freight loco- 
motives weigh 49 tons each ; a speed of 30 miles an hour 
for freight, and 40 miles an hour for passenger working 
is anticipated. Two locomotives can be coupled together 
and used as one unit, controlled from one cab, should 





traffic render extra power necessary. 
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METROPOLITAN WATER SUPPLY. 
To Tue Eprror or ENGINEERING. 


S1r,—In his important and weighty letter in the Times 
of July 28 last, the President of the Institution of Civil 
Engineers, Sir Alexander Binnie, has done a public ser- 
vice in drawing timely attention to the very grave con- 
sequences which in the future must result from any 
serious miscalculations having been made by the Commis- 
sion Saeeene to inquire into the: quality of the waters 
of the Thames and (the main sources of the present 
water supply of the Metropolis), and to the question of 
sufficiency of the a. obtainable from them and 
from what is derived from wells in the chialk, needed to 
meet the future daily requirements of a population of 
twelve millions, which is estimated by the Commission to 

reached in 1931, forty years from the date of the 


Census year of 1891, fifteen of which have already expired. | §** 


In 1891 the paeetes of Greater and Water London, 
according to the sus returns, was nearly 5% millions; 
and in the last decade of 1901 just another million was 
added to its number ; and midway, as we are now, in the 
present decade another half-million has since been added 
during the last five years, so that the population at the 
present time must considerably exceed seven millions, 
the increase of a million in the short space of ten years 
exceeding the population of Birmingham and Manchester 
combina This immense population of over seven mil- 
lions (which largely exceeds that of Scotland or Ireland), 
located in the limited area of only half-a-million acres, 
visible from the top of St. Paul’s, mainly depends for its 
daily supplies of one of the chief necessaries of life upon 
the limited and prescribed quantities of water resources 
of these two rivers. 

The report of this Commission was published thirteen 
years since, in 1893, and later experience, and the greater 
consideration which during this interval has been given to 
this important subject, has afforded sufficient evidence 
to entirely discredit the reliability of the estimate of the 
Commission as to the future population of Greater and 
Water London in 1931, and the sufficiency of the existing 
sources of water supply, needed to meet the requirements 
of anything like the estimated future population. 

It is considered that, in view of the grave consequences 
which must result from any serious miscalculations in 
connection with so speculative a subject as the future rate 
of increase and growth of the population of great cities, a 
subject which has recently been dealt with in Professor 
Weber's, of the United States, admirable work, in which 
London has been taken as a type, the Commission should, 
under the grave circumstances alluded to, have adopted 
as the basis of its estimate the highest average rate of 
increase which past experience has shown to be possible. 
The Commission, however, as stated in the report (page 
12), has adopted as the ———— future rate of increase 
18.2 per cent. per decade, the lowest that at the time of 
the report was ever experienced during the whole of the 
last century ; and further, what is even more improbable, 
is that it will continue constant at that exceptionably low 
rate for a period of 40 years from 1891, constancy in the 
decennial rates of increase of the population of London 
never having once occurred during the whole of last 


century. 
The ave rate of increase uf the population of 
Greater and Water London during the fifty years dealt 


with in the report of the Commission, particulars of 
which are given in the Census returns of 1891, was 20.314 
per cent. and the average decrement in these rates 1.59 
per cent., per decade. Assuming, therefore, that it con- 
tinues to increase at the past average decremental rate, 
the future population of the Metropolis in 1931 would 
amount to 134 millions. On the other hand, taking as a 
uide the average rate of increase of the water supply 
Sivles the twenty years from 1871 to 1891, particulars of 
which could have been obtained at the time by the Com- 
mission, the average annual rate of increase was nearly 
2? per cent., and the daily supply, which in 1871 was only 
107 million gallons, had increased in 1891 to 183 millions, 
and at the end of the forty years in 1931 would at the 
exact average rate of 2.73 per cent. per annum have in- 
ec to over 537 million gallons ; sufficient, at the rate 
of 35 gallons per head, for a population of 15 millions, and 
] ly in excess of the 420 million gallons which, in the 
opinion of the Commission, was the limit of the avail- 
able water supply resources of the Thames and Lea, and 
even of the further resources which it was considered 
might be obtained in unknown quantities from the chalk 
in the remote districts beyond the late Kent Water Com- 
pany’s area. / 

A very noticeable instance of the effect which the 
further reliable data since acquired has had in modifying 
the views previously held as to the sufficiency of the 
present sources of water supply to meet the daily require- 
ments of any such enormous future estimated population, 
is afforded in Mr. Walter Hunter’s most interesting and 
important letter in reply to that of Sir Alexander Binnie, 
in which, while maintaining his opinion as to the remote- 
ness of the period when the limi of the mt available 
water supply from the Thames and Lea will be reached, can- 
didly admits, to use his own forcible words, ‘‘that it might 
be a prudent course for the responsible water authority for 
London to purchase a tract of land where a good supply may 
eventually be obtained.” Coming as this suggestion does 
from the chief engineer and managing director of the late 
Grand Junction Water Company, with his full knowledge 
of the water supply resources of the mes, and the 
designer and constructor of the great reservoirs at Staines, 
which, for a time at least, have made London safe from 
the dire calamity of a water famine, this wise and timely 
suggestion should be at once acted upon; and as to the 
time when it will be necessary to utilise the acquired 
tract of land and to construct the requisite works and 
aqueduct, it is as well to bear in mind that it took more 


than a dozen years to provide Birmingham, with its popu- 
lation of half a million, with the new and ample sources 
of supply from the Welsh hills, and that to provide it for 
at least twelve millions in the relatively near future will 
necessarily involve a very much longer time. 

From a consideration of the necessarily conjectural and 
speculative character of the calculations as to the future 
population, the results of which are given in the various 
estimates in the Report of the Commission, and the im- 
portant admissions of Mr. Hunter, already alluded to, 
there is fully sufficient evidence to show that at no very 
distant time, when measured—as Mr. Hunter so forcibly 
points out—by the life of great cities, timely and adequate 
provision must be made for securing to the Metropolis 
other sources of water supply. 

In this connection, without discussing the question of 
the cost of construction of the works on the acquired 
hering-ground of the future sources of water supply, 
it is me | necessary that consideration should be given 
to the financial position of the London Water rd 
and its capability of providing the requisite capital. 

The cost of the acquirement of the late water com- 
panies’ undertakings, which in some quarters has been 
described as extravagant, and as adding largely to the 
financial obligations of the Metropolis, are entirely un- 
founded, and the Water Board’s two annual reports, and 
the annual abstract of accounts _ publish 
fitting opportunity not only of discrediting this, but of 
testifying to the unquestionable and most gratifying fact 
that the acquirement of these most profitable under- 
takings was practically their transfer to the Water 
Board by the water companies under the most favourable 
conditions, which impose no other financial obligations 
upon the Water Board than what with the present and 
constantly increasing net revenue will be amply pro- 
vided for. 

The following is a statement of the financial pation of 
the Water Board in 1904, the appointed date of its taking 
over the administration of the water companies’ under- 
takings ; it should be added that the total working ex- 

mses averaged just 40 per cent. of the total receipts 

uring the last thirty-three years, and that the net income 


afford a | P’ 





ciation for the protection of users of machinery should 
compromise cases in which it is very certain that the rating 
authorities included rental value assessed on machinery. 
Now that parties so fg ae pr nity the judg- 
ment in the House of Lords behind them, it would 
sae much more desirable for assessments to be 
thrashed out at sessions, and to have all machinery 
struck out, as sessions are bound to strike it out. Such 2 
course would go to the root of the matter, and benefit 
the great body of manufacturers throughout England 
a result which can never follow such compromises and 
arrangements as were mentioned in your last week’s 
issue. 
Tout Se., 
OSEPH Ports. 
Newcastle-on-Tyne, October 9, 1906. 








‘“STEAM-TURBINE END-THRUST.” 

- meen EpIToR A ENGINEERING. 

Sir,—The objections you offer to my arguments, put 
forward in my letter * last week, po ioe without 
foundation. In the first place you offer no objections of 
any kind to my argument that a fall of static steam pres- 
sure parallel with the axis of a pipe or turbine rotor must 

roduce static end-thrust on hieden or other projections 
in the fluid, roughly in proportion to the cross-sectional 
area of the blades perpendicular to the fall of pressure, 
and whether or not the fluid isa “perfect” one. As to 
the mass acceleration you refer to, the fact is that the fall 
of pressure does produce this increase in momentum, but 
the moving blades absorb it as fast as it is produced, so 
that the net increase in axial momentum is quite small. 

Yours truly, 
Manchester, October 8, 1906. FRANK Foster. 


tet meee the moving blades absorb axial momen- 
tum? Water-turbines on the reaction principle are com- 
monly constructed so that there is no change of axial 
momentum in the fluid by its passage through the buckets. 
We cannot understand Mr. Foster’s difficulty. Thus, 
take a length of uniform pipe through which water is 














Lonpon WATER (1904) ComPANIEs Lonpon WaTER Boarp 
(Ex-Water Boarp’s Reports). (Ex-REPorts). 
| | Awards | Awards in 
Capital | Interest | Rate of Interest (Including Water Stock | Interest at 
Raised. | Paid. | Interest. | rome 690,9917. | Issued at 1.09 | 8 per Cent. 
| Cash). per Cent. 
£ £ | percent. | £ £ £ £ 
Ordinary, preference, and guarantee 11,124,549 1,0°8,136 9.60 | 35,604,500 30,662,332 33,575,244 1,007,257 
Debentures and loans ....—..| 11,624,949 888,494) 3.40 | 12,949,800 | ye 
Totals. . - ee, 92,749,498 1,456,629 6.40 | 48,554,300 30,662,382 | 33,575,244 | 1,007,257. 
Debentures and loans taken over eS cs rhs oo as .-| 11,624,949 | 388,494 
|- 
| 45,200,193 1,395,751 
Total net income available -+| ie 1,456,629 
during the same period increased at the av rate of | flowing at a certain rate. Then, if there is no obstruc- 


2? per cent. per annum, a rate which would double the 
income in twenty-eight years, and that the present value 
of the prospective increase, taken at 74 years’ purchase, 
as in the memorable Middlesbrough arbitration, would 
amount to nearly eleven millions, which, together with 
tbe savings from unification of administration, are very 
valuable assets in the possession of the Water Board. 


I am, yours — 4 
October 2, 1906. R. Price WILLIAMS. 


NAVAL ENGINEERS AND ADMIRALTY 
PROMISES. 
To THE Eprror oF ENGINEERING. 

Sir,—All those who take an interest in Naval efficiency 
are looking forward to the resumption of the general 
discussion by the ns institutions on the Naval 
engineer problem, which was commenced in 1902, and in 
which the engineers of South Wales took an active part. 
There is one point, however, which was referred to by 
Mr. Morison in your issue of July 6—viz., ‘‘Pay as 
Promised.” This implies a breach of faith; so if your 
correspondent will — what he meant, he will pos- 
sibly be able to allay the fears now so generally expressed 





that the ened made by Lord Selborne, and confirmed 
by the Admiralty, is not to be kept. 
Yours truly, 
Tuos. A. Reep. 








MACHINERY AND RATING. 
To THE EpiTor or ENGINEERING. 

Srr,—In your last issue you mention that certain 
reductions in assessments, recently made in this locality, 
have been effected by the Machinery Users’ Association, 
on appeal. But this is not so. No appeals have been 
heard here in relation. to the undertakings named. 
Notices of appeal there may have been ; there has been 
= hearing at sessions ; = the Aan gy are ee result 

compromises arran; presumably t rating 
authorities and the t, or agents, of the Machi 
Users’ Association. It is by no means clear that suc 
compromises are in the interests of users of machi- 
nery. A letter of mine on ‘‘ Machinery Rating in the 
House of Lords,” which you were enough to insert 
in your columns of February 3 of this year, was written 
to prove to such that in the Hunslet case the assessment 
of rateable value upon machinery in workshops and work- 
ards had received itsdeath-blow. The assertion has never 
on questioned, never contradicted—indeed, it cannot 
be ; and in view of that fact itis not advisable that an asso- 








tion to the motion of the water save wall friction, there 
will be a certain fall of pressure between the ends = P; 
—p, say. In this case it is obvious that (P,—,) 2 = the 
whole end-thrust when is the whole area through the pipe. 
Now put any obstruction whatever in the pipe ; let it be a 
diaphragm, a set of blades, or what not. ‘Then to main- » 
tain the same flow a greater difference of pressure must be 
maintained between the ends of the pipe; let this be 
P.—pa Then we think that, to most people, it will be 
obvious that the end-thrust is again given by the ex- 
pression {P2— pe) Q, where, as stated, 2 is the whole area 
of the pipe. The difference of end-thrust due to the 
obstruction is [(P: — pe)—(P,; —:)] 2. Mr. Foster says 
no, but that the end-thrust due to the obstruction is 
the increase in pressure drop multiplied by the pro- 
jected area of the obstruction, which may be only 
a small fraction of 9. If planes are taken immediately 
in front of and hebind the obstacle, the pressures there 
are not uniform over the whole area of the pipe; but 
still the above expression gives always the difference 
between poten ger of the pressures over these planes and 
it is this in with which we are concerned in deter- 
mining the end-thrust. Let us try to make the matter 
clearer by a simple analogy. Suppose a rough cast-iron 
pipe is lying on the ground, and a very long chain is 

eing d through it. The force tending to move the 
pipe is evidently the difference in the tension of the chain 
at the point where it enters and leaves the pipe. The 
— the interior the ter the pull on the pipe ; but 
it does not matter in the least whether the increased 
roughness is concentrated at one point or whether it is 
evenly distributed along the interior. Hence we may 
assume a local roughness so great that it may be con- 
sidered an obstruction, and yet the pull on the pipe is 
ag wl — by the difference in tension of the chain. 

e beg Mr. Foster’s pardon for the use of such a homely 
analogy, but the conditions are more easily visualised, 
while the reasoning is the same as in the case of the flow 
of steam.—Epb. E. 








ConTracts.—Messrs. Mather and Platt, Limited, have 
lately received a number of orders for pumps, including 
two ee ee for Rangoon, two for India, 
and four electrically-driven pumps for the United 
National ieries, Limited, of South Wales ; they hav: 
also received an order from the South Staffordshire 
Mines Drainage Commission for a patent turbine-pump 
to deliver 2,000,000 gallons of water per twenty-four 
hours against « total head of 55 ft., to be driven by a 
gas-engine supplied with Mond gas. 
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1500-KILOWATT STEAM-TURBINE FOR ISLINGTON ELECTRIC POWER STATION. 


CONSTRUCTED BY MESSRS. WILLANS AND ROBINSON, LIMITED, 





ENGINEERS, RUGRY. 








WE illustrate above a 1500-kilowatt steam-turbine 
unit erected at the Municipal Electric Power Station 
in Eden-grove, Islington, by Messrs. Willans and 
Robinson, Limited, of Rugby, under the supervision 
of the borough electrical engineer, Mr. A. Gay. The 
plant is designed to run at 1500 revolutions per minute, 
and, as stated, is rated at 1500 kilowatts, though it is 
capable of taking an overload of 25 per cent. for a 
period of several hours. Steam is provided at a pres- 
sure of 150 lb. per square inch, at at a superheat of 
60 deg. Fahr. The generator, which was supplied by 
Messrs. Dick, Kerr,and Co., Limited, as sub-contractors 
to the turbine-builders, is a single-phase alternator, 
giving its output at 2000 to 2500 volts, and at a 
periodicity of 50 cycles per second. The exciter is 
mounted on an extension of the alternator-shaft, and 
supplies its current at 60 to 70 volts. 

As will be seen from our engraving, the bed-plate of 
the alternator is cast with two extended limbs, so that 
it is possible to slide the stator clear’ of the rotor 
when it is desired to inspect the condition of the 
latter. The turbine exhausts into a surface condenser, 
which is designed to give a vacuum of 274 in. with the 
turbine at full load, and of 26 in. when taking a 25 per 
cent. overload. The circulating water is supplied at a 
temperature of about 80 deg, Fahr, The air-pump is 
of the three-throw Edwards type, designed to run at 
180 revolutions per minute, It is driven through re- 
duction gearing by a single-phase motor, supplied with 
current at 400 to 500 volts. 

The circulating-pump is also motor-driven, and is 
designed to work against a head of 60:ft. 








Tur Institution or NavaL ArcuiTEcTs.—The forty- 
eighth volume of the Transactions of the Institution of 
Naval Architects, edited by the secretary, Mr. R. W. 
Dana, M.A., M. Inst. C.E., has just been issued. It 
contains a record of the proceedings at the spring meet- 
ing of this year, held, in accordance with precedent, in 
London, and of which we gave a full account at the time. 

welve papers were read during the three days’ sittings, 
and these, with the discussions by which they were fol- 
lowed, are included in the volume. A reproduction of 
& photograph of the late M. V. Daymard, Engineer-in- 
Chief of the Bureau Veritas and President of the Associa- 
tion Technique Maritime, forms the frontispiece of the 
volume. M. Daymard was a member of the Institution 
for twenty years, and a constant attendant at the meetings. 

he likeness is a good one, though the composition is 
lacking in dignity. Another loss, chronicled in the volume, 
that the Institution suffered was by the death of Mr. 

Alfred Morcom. The illustrations are as numerous as 
usual; and there is an improvement in the reproduc- 
tion of the line drawings. The type of folding plates 
adopted in this publication enables details to be given with 
& clearness that is not always manifest in similar works, 
There is also improvement in the half-tone blocks. 











INDUSTRIAL NOTES. 


THE report of the Labour Department of the Board 
of Trade on changes in rates of wages and hours of 
labour in the United Kingdom in 1905 indicates the 
extent of the participation of labour in the increasing 
wealth of thecountry. Of course, the results are only 
approximate ; but the figures for a period of years 
indicate the general trend. It is not possible, however, 
to appraise the advance in wages earned as a conse- 
quence of the increasing application of the premium 
system. The changes included in the report before us, 
as to the rates of wages, only affected some 689,000 
workpeople, out of a possible seven or eight millions 
of toilers of all grades, trades, and occupations. 
Moreover, the figures only relate to organised labour. 
In this respect they tell a notable tale, and point a 
moral at the same time. Of the aggregate number 
affected—689,000—a total of 319,000 obtained advances 
in wages amounting to 16,3001. per week. On the 
other hand, about 250,000 sustained decreases in 
wages amounting to 18,500]. per week, while some 
120,000 had upward and downward changes in the 
year which left them in about the same position as at 
the ane SS the year. The net result was a 
decrease of about 2200/. per week in wages. The net 
decrease in the previous year (1904) was 39,200/.; in 
1903 it was 38,300/.; in 1902, 72,600/.; and in 1901, 
76,000/. Thus in the five years reductions aggregate 
228,300/. per week, but in the previous five years 
there were increases aggregating 437,500/. In other 
words, the reductions in the five years since 1900 only 
slightly exceed the increase in that one year. 

erhaps the most satisfactory thing about the 
changes in wages in 1905 was the small number of 
workpeople affected by changes in rates of wages 
arranged after stoppages of work. The proportion 
of the total was only 2.1 per cent., and even this 
was a little higher than in the four preceding years. 
The proportion of changes effected by conciliation, 
arbitration, and wages boards was over 44 per cent. 
Other changes were arranged by sliding-scales or by 
direct negotiation between the parties concerned, 

In the first six months of this year the changes in 
rates of wages have resulted in a net increase of about 
26,6007. in weekly wages, in which 843,000 work- 
people have participated ; these advances have been 
chiefly in the textile, coalmining, engineering, and 
shipbuilding industries. In the corresponding period 
of last year (1905) there was a net decrease in wages 
of 9800/1. per week, some 305,300 workpeople being 
involved. 

There is one point often overlooked in such statistics 
—namely, the fact that many persons are indirectly 
affected both by advances and reductions; these 
are not usually included in the statistics. Taking 





the mass of the workers, the actual advance in 
wages is slow, and liable to fluctuations; but a 
general advance all along the line is observable if we 
compare long periods—say, a quarter of a century ; 
it is even more apparent if we take half a century, 
for since 1850 or 1855 the advance in wages has been 
considerable. 

The changes in the hours of labour have been com- 
aratively few, and the number affected inconsiderable. 
he total number affected was 95,985 workpeople, of 

whom 90,179 had their working hours reduced. Of 
the total affected 92,000 belong to the building trades, 
but the hours were not oe in all cases. The net 
effect of all the changes was a reduction of 65,265 hours 
in the yg Ses. time of the operatives directly 
concerned. Jhen we remember that the claim for a 
universal eight-hours’ day was made as early as sixteen 
or seventeen years ago, the net result is by no means 
alarming. 


The report of the Iron-Moulders of Scotland is not 
quite so satisfactory as regards employment as was 
anticipated ; the numbers in employment and idle are 
about the same as in the previous report, when the 
holidays interfered with work. It was expected that 
there would be a larger proportion of men at work 
when business settled down, but that expectation has 
not. been realised. The jobbing shops have been fairly 
busy, and also those engaged in heavy castings, but in 
the lighter shops there has been no improvement in 
activity. Then, in, there are twenty-nine places 
in which shops are closed to the members. In most 
cases the firms with closed works are important ones, 
so that employment for the members islimited. There 
is a movement for an increase of wages in Falkirk, but 
no decisive action has yet been taken. Financially the 
society is ina better position than a month ago. The 
outlay was only 1659/. 1ls., the income 2108/. 1s. 6d., 
so that there was a gain of 448/, 10s. 6d., bringing 
up the balance in hand to 85,201/. 19s. 10d. There 
was paid in the month on superannuation benefit 
802/. 7s. 8d. Negotiations are still going on with 
other moulders’ unions for a common basis of action. 


The Ironworkers’ Journal is fairly full of general 
information on the iron and steel industries at home 
and abroad, and there is a tolerably full statement of 
the profits of seven very large concerns, in which the 
rates of dividend were from 5 to 204 per cent.; in 
three, 10 per cent.; in two others, 5 per cent. Besides 
which large amounts were carried to the reserve 
funds, and in some instances large sums were spent 
on reconstruction and extension of works. It might 
be well to have a list of firms who made no 
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profit. There is a brief artic‘e on the remarkable de- 
velopment of the motor industry in recent years—1899 
to 1906. Other matters dealt with are the recent Trades 
Union Congress, the world’s biggest ship, the world’s 
iron production, &c. Internal affairs were of an unim- 
portant character during the month, no disputes being 
registered of any kind in any district. 





The Durham Miners’ Monthly Circular devotes a 
good deal of space to the recent Trades Union Con- 
gress. This is done by a running series of conments 
upon some of the more important subjects discussed 
and of the resolutions passed. The subject of more im- 
mediate importance was the conference held at York 
on September 11, to consider and devise means whereby 
the miners should have a fair share of the coal tax 
when repealed in November. All the miners’ federa- 
tions and associations were represented by a total of 
94 delegates. It is pointed out that there are diffi- 
culties in the apportionment, as the effects differed 
widely in the several coal-fields. It was said that 
those across the Tyne suffered most by the tax, as they 
exported 90 per cent. of the output. But other dis- 
tricts suffered, some directly, others indirectly. 


The disastrous strike of boiler-makers and iron-ship- 
builders on the Clyde at the beginning affected 
close upon 7000 men, and ere a few days were over 
some 3000 men appear to have been involved indirectly. 
If the struggle continues, many.more thousands will 
swell the list, and it is estimated that in all some 
50,000 men will be involved by the stoppage of 
work. Ifthe newspaper reports are correct, some of 
the parties concerned, on both sides, have been in- 
dulging in prophetic forecasts ; in one case that the 
union funds will be depleted ere the strike is at an 
end, and in another that it will last for a year at 
the least. Let us hope that these forecasts are mere 
idle talk. One thing appears to be certain, that both 
sides contemplate a severe struggle. Into the rights 
or wrongs of the dispute we do not pro to enter 
here. Each side thinks itself justified in the action 
taken, but one may hope that some modus vivendi will 
be found whereby a settlement may be effected in the 
interests of ce and prosperity, not only in the 
industries affected, but of capital and labour generally, 
especially in Scotland, the scene of the struggle. 





Notices were handed in at some sixteen collieries in 
the Rhondda valleys and the Pontypridd districts at 
the commencement of last week, over 35,000 men being 
involved. This was done to force non-unionists into 
the South Wales Federation. At several collieries 
there was no need to give notices in, as the non- 
union men joined the unions. It is said also that 
the number of those out of the union had been con- 
siderably reduced in the districts affected, and where 
the notices were tendered. In any case it will not be 
surprising if the action taken and the attitude assumed 
are used as arguments in Parliament against the Trades 
Disputes Bill, when again before the House of Commons, 
or in the House of Lords. 

The Scottish miners have made a claim for an ad- 
vance af 124 per cent, in wages, and the secretary of 
the Scottish Miners’ Federation has sent such claim 
to the secretary of the Scottish Coalowners, with a de- 
mand for a meeting forthwith of the Scottish Coal 
Conciliation Board. The present wage is about 5s. 6d. 
per day, being based on a scale of 374 per cent. on the 
1888 standard. It is said that from 70,000 to 80,000 
miners are involved in the action taken, or about to 
be taken, if the Board is unable to agree to the terms 
of the miners’ demand. 

The result of the ballot of miners in the National 
Federation areas as to the future control of Parliamen- 
tary representation is most unsatisfactory from every 

int of view. The decision, if decision it can 
called, is likely to cause more unrest, and in such state 
of unrest strange developments may arise from its 
absolute uncertainty. In round figures it is said that 
30 per cent. voted for joining the Labour Party ; 
30 per cent. were against joining the Labour Party, 
which means the maintenance of the independence of 
the miners’ representatives, and a reserve of its own 
funds for Parliamentary representation. There were 
40 per cent. of abstentions. But what can be said of 
a far-reaching policy being dstermined by the votes of 
men who cand ¢ so little that they did not take the 
trouble to vote upon a crucial question, of vital im- 
portance to miners, and to the labour cause generally ? 
On the side of non-affiliation stand Durham and 
Northumberland, and generally Cumberland. South 
Wales gave the large majority of 10,300 votes for 
joining the Keir Hardie group; Lancashire, 4000; 
Yorkshire, only a very small majority ; Scotland, an 
overwhelming majority. On the other hand, the 
Midlands Federation gave a majority of 12,000 
against ; Derbyshire, 9400 ; Nottinghamshire, over 
3000 ; and Leicestershire a large majority against. 
The indeterminate character of the vote will lead to 
more wire-pulling outside the Federation and to 
agitativa aithin, 





The Durham miners’ delegate meeting, held on 
Siturday last, rejected by a large majority the proposal 
for affiliation with the Labour Representation Commit- 
tee. At the same meeting it was resolved to take a 
ballot of the members in the county on the question of 
the eight-hours’ day. 

The Weavers’ Union has decided to jvin the Labour 
Party. This is one of the larger unions that has 
hitherto refused to do so. Most of the larger unions 
are now affiliated, except the miners. 

The Bakers’ and Confectioners’ Trade Union has 
decided, by a majority of 1103 votes, to join the 
Labour Party, and contribute pro rata to its funds, 
and if a member of the union is selected as a candidate, 
he will subscribe to its programme. 





The proceedings at the conference of representatives 
of the Amalgamated Society of Railway Servants 
were not such as to maintain the dignity of labour, or 
advance its best interests. The vote on the question 
of joining the Labour Party was carried, but this is 
not to affect the general secretary, Mr. Bell, M.P., 
until the next annual meeting. It is like a notice 
to quit, or risk expulsion from office. Mr. Bell 
demands a ballot of the members; under the cir- 
cumstances he is entitled to this, as it means the dis- 
qualification of the chief official of the union upon 
an outside issue having nothing to do with his work 
as general saree of his union. Mr. Bell complains 
of wire-pulling on the part of the Labour Party, backed 
up by the Independent Labour Party and the Social 
Democratic lation. This is doubtless correct. 
The life of a trade-union official under such circum- 
stances is not a bed of roses. The animus displayed 
in the discussions was unworthy of a great cause; but 
similar scenes were enacted when Mr. Halford was 
driven from office, which hastened his death. This 
has now been going on for fifteen or sixteen years. 
Several able trade-union officials have been dismissed, 
or compelled to resign, by such conduct. The men 
who foment these attacks are just the men who, asa 
rule, attack employers, and threaten to ‘‘ take capital 
by the throat,” to strangle it if they can. The attitude 
of the conference towards the general secretary of the 
union was bad enough from every point of view. 





The Labour Party in Mid-Glamorgan have decided 
not to oppose Mr.S J. Evans on the present occasion, 
so that the suggestion of the Amalgamated Railwa 
Servants’ Conference to put forward Mr. Holmes will 
not bear fruit. Mr. Evans has now been re-elected 
unopposed, 


The Operative Bricklayers’ Society has decided, by 
1262 against 642, a majority of 620, to discontinue 
payment of salary to Mr. H. R. Taylor, L.C.C. This 
is another Socialistic blow to men of integrity who will 
not sign the Labour Party’s constitution. 





The iron and steel-workers in South Wales and 
Monmouthshire have been awarded an advance in 
wages equal to 14 per cent. all round on the auditors’ 
report for the past three months, the advance to date 
from October 1 to December 31, 

Some 200 drivers of the London Associated Omnibus 


Company’s horse-buses have been notified of a reduc- | age 


tion in wages from 8s. to 7s. 6d. per day—the same as 
paid by the London General Omnibus Company. 


The Northumberland miners have been awarded an 
advance in wages by the Conciliation Board on the 
basis of the selling price of coal. This is the second 
advance in the present year. 

The attempt to resuscitate the Agricultural 
Labourers’ Union is making some progress, but it will 
take a long time to bring it to the position it occupied 
in the ’seventies. 








| A Harxour at RevkJAvik, Icktanp.—Efforts are at pre- 
sent being madein various directions to develop Iceland’s 


natural resources and the building of a harbour at Rey- | y 


hjavik is looked upon as an essential in this connection, 
The natural conditions in the immediate neighbourhood 
are not very favourable for harbour construction, whilst 
con not far distant have good anchor: and shelter. 
veral plans for a harbour at Reykjavi 

ferent times under discussion, but an objection to 
a Danish plan is the considerable cost, which amounts to 
more than 250,000. A Norwegian expert, who has 
recently visited Iceland, proposes the building of three 
piers, one from the mainland of Iceland to Effersi, 
about 2300 ft. long, one from the east side of Effersé pro- 
ceeding in a southern direction, about 2000 ft. long, and 
finally a third, from a point outside the battery, about 
500 ft. long. The entrance to the harbour will be between 
the two latter piers, and the depth of the harbour will be 
27 ft. The cost is estimated at 1,870,000 kr., or about 
100,000/. The fact that the difference between high and 
low-water level may be as much as 19 ft. has given a 
good deal of trouble in completing the plan, which com- 

rises electric cranes for loading and discharging ships. 
This plan of the Norwegian engineer has been unani- 





mously approved by the Reykjavik harbour authorities 
and Corporation, and will now be brought before the 
Iceland Parliament. 


have at dif- | pyr 





TREATMENT OF FINE IRON ORES. 


The Nodulising and Desulphurisation of Fine Iron 
Ores and Pyrites Cinder.* 


By Atszrt Lapp Cosy (New York). 


THose who have had practical experience in smelting 
large percentages of fine material in blast-furnares, and 
also in attempting, under these conditions, continuous): 
to produce large outputs of uniformly high grade iron, as 
well as those who have listened to explanations as to why 
the daily blast-furnace reports do not show that the 
desired results are being obtained, appreciate, without 
explanation, the difficulties attending the smelting of an 
ore mixture containing considerab'e proportions of fing 
ore or other ferruginous materials, as well as the annoy- 
ance and expense of handling the large quantities of fluc- 
dust produced. 

_By consulting the references quoted in the selected 
bibliography crosses to this paper, t or by a study of the 
Patent Office files, more particularly of Great Britain, the 
United States, and Germany, some ides can be formed of 
the ingenuity which has been brought to bear on this 
problem, and the many efforts which have been made, 
especially during the last ten years, in endeavouring more 
economically and successfully to utilise fine iron ores, flue- 
dusts, and ferruginous by-products. 

Under these conditions, a process which has been in 
operation continuously, commencing last summer, and has 
successfully and economically converted over 24,000 tons 
of fine wey, Comey ores and by-products into ‘' nodules ” 
which have been smelted in blast furnaces, without the 
difficulties coromnpenying the use of large proportions of 
fine materials, and has, furthermore, ecensunoalty reduced 
the sulphur present in objectionable quantities in the fine 
material, is certainly worthy of the attention of the In- 
stitute, before which, for many years, it has been the 
practice first to present for criticism any marked improve- 
ment connected with the metallurgy of iron or steel. 

The nodulising plants using this patented process will 
be first referred to, as in this manner the scope of the 
- gery of the process can best be indicated, as also 
the fact that full advantage of the value of the invention 
has been obtained by the economic devices used in the 
various operations. This description of the plants will be 
followed by a short reference to the patented process. 


GENERAL DescRIPTION OF PLANTs. 


Plant at Newark, N.J.—This plant was located with 
special reference to the delivery of pyrites cinder from 
various sulphuric acid works, at a low cost of freight, and 
also at a point convenient for the delivery, by rail, of the 

roduct to the blast-furnaces of New Jersey and Eastern 

enusylvania. It is situated on a 12h-acre tract of land 
on the meadows at the junction of the Hackensack and 
Passaic Rivera, which unite, forming Newark Bay, while 
on the north side is the Morris Canal, so that the tract 
is entirely surrounded by water. Beside dockage facilities, 
the plant is connected by rail with the Central Railroad 
of New Jersey, and, indirectly, with the Pennsylvania 
Railroad. 

After a practical demonstration had proved that the 
patented process could be worked continuously and eco- 
nomically, and after the transfer of the patents by the 
inventor to the National Metallurgic Company of New 
Jersey, the above tract of land was purchased in March, 
1905, and the plant was built and in operation after four 
months. A general view of the plant at that time is shown 
in Fig. 1, opposite. It consisted of one rotary kiln of a 
smaller diameter than has since been adopted as a standard 
in the more recent plants, which has produced an aver- 
of 75 to 90 tons of nodulised desulphurised pyrites 
cinder per day of twenty-four hours, the time occupied in 
the experimental nodulising of other fine materials ee 
greatly interfered with the output. The total amount of 
nodules shipped to blast-furnaces from the Newark plant 
up to May 1, 1906, has been 9477 gross tons. 

The Newfoundland Syndicate, of which the National 
Metallurgic Company is one of the constituent companies, 
own immense pyrites and copper pyrites deposits in New- 
foundland. Their properties are indicated in Fig. 2, which 
represents a pone rtion of Eastern Newfoundland. 
Their a include an area of about 125 square miles. 
Four large deposits are now being actively operated. 
They are now delivering atthe rate of about 70,000 tons 
of the pyrites and copper pyrites roasted in the United 
States per year, which in 1905 amounted to about 
600,000 gross tons. They also control, for the next five 
ears, 80 per cent. of the cinder which will be made in 
the United States from the roasting of pyrites or copper- 
bearing pyrites. During the development of their mines 
now in operation, as well as by the result of surveys of 
their undeveloped properties, it became evident that the 

ites, as shipped, would contain copper in paying quan- 
tities. The addition to the Newark plant of a modernised 
Henderson one ee was therefore at once 
decided upon, as shown in Fig. 3, which is a ground plan 
of the Newark plant, a study of which will reveal how 
well the plant has been arranged for reducing the cost of 
handling to a minimum. 

It shows that, besides the addition of the copper leach- 
ing plant, which will be briefly referred to later, two other 
kilns have been installed, so that the plant now consists 
of three kilns: No. 1, for nodulising ; No. 2, arranged by 
chimney and flue connections for either nodulising or 
roasting with salt ; and No. 3, intended entirely for the 
Henderson roasting. Since early in June, pending the 
completion of the leaching-tanks, the smaller kiln, No. 1, 








* Paper read before the Iron and Steel Institute. 

+ We have not reproduced the Bibliography given by 
the author; it will given in the Proceedings of the 
Institute. 
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and the standard kiln, Ivo. 2, have together produced 
continuously some 250 gross tons of nodulised pyrites 
cinder per day of twenty-four hours. 

By next autumn this plant will be further enlarged by 
the addition of two more nodulising kiln:, which are now 
ready for delivery. 

Plant at Aspinwuill, near Pittsburg, Pa. — Figs. 4 to 6 
on the next page illustrate the plant locatei at Pitts- 


of pyrites cinder from sulphuric acid works at Beaven 
Falls, Titusville, Cleveland, and other interior points. 
Plant at Steelton, Pa.—A plant with one kiln was built 
and re in operation in June, 1905, by the Pennsylvania 
Steel Company at their works at Steelton, Pa., operating 


under a licence from the National Metallurgic Company. 
This plant has successfully nodulised magnetic con 
centrate:, fine ores from the Mesaba district and the Lake 


Nodules from 


: Magnetic : 
Constituents. Magnetic 
Concentrates. Canemieanes. 
Iron 59.64 61 25 
Sulphur ... 1.15 0.13 
Phosphorus 0.01 0.01 
Silics 8.59 8.61 








~~ = a 
a’ eee 


‘a 


sonar Naliliee: ab. . al OE 


ae et 





Fia. 1 







































































\ arta Re ae 
Y, _ . 4 c 4 
| Bee RM Ry Cory ee le A 
jy pf a S TRUMP ISLAND MINE (is ‘mick — ae F ae J 
Le 2 G BALLS WILL MINE (1 SQ: MILE). Boe. Z ‘i, c. 
oa oy? a : ay) ? 
. Coo s 
aw SY ot I Bee, FY 
7 > . LS) ~ A 
Fig m4 2 we Sate! 1 )\Belle Isle South SS \, % 
‘? ad ro 
. ay / J 
= ye 
oy ry 
e % + 
? s <¢ \ q 
ret bh) — 
; 5 ree 
% fey 
*. ie g 
eG Lge J 
X fv 
[9508 4) 3 < 
ty —YRacE— ‘earl 
ig ow 
= Eee ee ee PR Ct ee RI MR ea Tk SE 
- +. La) ents Ls ri ~ 
a a (| ZEACHING! TANKS] 711] (I Sea ALG MEST OES Ree IONS EU ES DK! DA 
o f 2 ie @is| Fa 7 ti betel ba fiat tie tig (ié tis tiatia tate teats testes] 
. 
© eT RASR Tone T Tsar Saw tan tab luo law lar tas las [es laa Toa tov teu too ba 
é ai nita 90 | 3/1 | 32) 33 |Se|s5 | = 137 {ae 39 [40 [ar [ae [43 [ee les 13a te tea lao [50 ™ 


































ro io 





. = = we SS 
SCRAP {RON STOCK 




































cement, AHR & 


wns -ieeTaN 















burg. The works there contain two large yo 
kilne, with an estimated output of 250 tons of noduli 
material per twenty-four hours. The kilns will be fired 
with natural gas. ‘The plant has been located with regard 
to the nodulising of the large quantities of flue dust 
necessarily made by the many blast-furnaces of the Pitts- | 
lurg district, all of which use a large proportion of | 
Mesaba and other fine Lake Superior hematites in their | 
ore mixture, and also with to theconvenientdelivery 





Superior region, and flue dust from their blast-furnaces 
mixed with the two former materials. 

They are about to build, under their licence, another 
plant of three nodulising kilns for the treatment of fine 
ores ; the nodulised product, estimated at 450 tons per 
day of twenty-four hours, will be consumed in their own 
blast-furnaces. ; ° 

The following analyses are representative of current 
practice in nodulising fine magnetites at Steelton :— 








pegs 





Plant at Hazard, Pa.—The New Jersey Zinc Company 
are owners of the celebrated mine of franklinite at 
Franklin, New Jersey. At two of their plants, situated 
at South Bethlehem and at Hazard, Pa., they crush this 
ore and roast it on open grates with fine coal, catching 

| the zinc oxide in flues, and smelting the cinder left on the 
| Wetherill grates in a small blast-furnace with other ores 
| for the manufacture of spiegeleisen. The fine franklinite 
| produced in the crushing prior to roasting, as it 
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through an 80-mesh sieve, fell apes = the grates. It 
was therefore determined to try nodulising this fine 
material into uniformly sized lumps. A trial lot of some 


300 tons was very successfully nodulised at the Newark 
lant, with but little or no loss of zinc. The fine 
Franklinite possessed the following chemical .compo- 
sition :— . 
Per Cont. 

Zinc - 17.40 

Manganese 8.50 

Iron 15.76 

Silica 11.37 

Lime 16.14 

Magnesia ; < we 1.44 

Loss on ignitiv. ; 11,18 


The nodules of the desired size coutained 20.4 per cent. 
of zinc. As the result of this experiment, a nodulising 
plant has been erected at Hazard ; it will be in operation 
very shortly. 

his experiment shows that the kiln temperatures can 
be readily controlled, and that material containing volatile 
metals can nodulised, practically without any loss of 
the valuable volatile constituents. 

Plant at Oxford, Pa.—The Empire Steel and Iron Com- 
pany of Catasauqua, Pa., own and operate a large mine 
of magnetite, lucated at Oxford, New Jersey. The Oxford 
property covers about 2500 acres of iron-ore lands, and 
the company control the mineral rights for several thou- 
sand additional acres. 

The vein is very well and sharply defined, and extends 
for at least two miles, at widths varying from 20 ft. to 
40 ft. The company is thus fortunate in owning what is 
probably the largest magnetite ore body in New Jersey. 
The shipments from one shaft now amount to 8000 tons 
per month. } 

A representative analysis of the run of the mine is as 
fullows :— 


Per Cent. 
Tron 60.00 
Sulphur. 3 00 
Phosphurus 0.48 
Silica 6.00 


There is a considerable quantity of ore somewhat lower 
in iron than the above, which is also very high in sulphur, 
as shown by the following — With a view to 
ascertaining the best mode of dealing with the latter ore, 
the company obtained a trial run at the Newark plant of 
the National Metallurgic Company, of some 50 tons of 


crushed ore. 
Crushed Raw Ore. 
Per Cent. 
Tron a 57.95 
Sulphur ... 3.58 
Phosphorus 0.597 
Silica 8.72 


The results of this trial were perfectly satisfactory as 
far as the nodulising was concerned, but tests taken every 
hour during the 10-hour run, while showing low sulphur 
in some samples, did not show a uniform reduction of 
sulphur. This was due to the treatment of an insufficient 
quantity of ore to permit a proper regulation of feed, and 
consequently the exposure for too short a period of the 
mixture of ore and tar in the upper portion of the kiln 
where the roasting tukes place. 

The Empire Steel and Iron Company propose to sink 
another shaft, so as tu increase their monthly output to 
16,000 tons, and to concentrate all the ore mined, and to 
nodulise a fine ore carrying about 65 per cent. in iron. 
The concentration will incidentally reduce the phosphorus, 
as it occurs as apatite, and probably reduce the sulphur 
from 3 to 1 per cent., and thus ensure a noduli 
es uniformly well below 0 10 per cent. in sulphur. 

egotiations for licences are pending with several com- 
a owning large iron ore deposits or operating large 
last-furnace plants; for although what has already been 
accomplished by this process has not yet been made 
generally public, large interests have nevertheless become 
convinced, from an examination of the plants already 
operating, and the success uf the trial runs already made, 
that the process has solved the prublem of the continuous 
economic nodulising of fine ores or fine ferruginous by- 
products, a by a continuous and uniform de- 
sulphurisation of the high sulphur materials nodulised, to 
below 0.15 per cent. 


DescripTiON OF LAasour-Savine Devices. 


Several economical devices installed in the plants al- 
ready operating or under construction are, on account of 
their ingenuity, worthy of notice. 

At the Newark plant, dry bituminous coal is burned 
with a forced draught, the flame or flames entering the 
lower or discharge end of the kiln. Among the factors 
which cheapen the use of the pulverised coal is a coal- 
dryer of special design, illustrvted in Fig. 7 on this page, 
and an automatic speeder and screw conveyer, with 
storage bin for the dry nes coal. ith these 
the coal is used economically ; an automatic and accurate 
record of the coal-consumption is kept, and a perfect 
combustion maintained between the wide ranges of 
kiln temperatures used in nodulising different materials. 
At the Pittsburg plant natural gas will be used ; in the 

lants erecting or in contemplation, other fuels, solid, 
iquid, or gaseous, may be found more economical. The 
patented process is not confined to the use of any 
particular fuel or fuels uce the proper range 
of temperature requisite ication of 
fritting at 


to 
for the 


a | successful a 
the process to the nodulising of fine matesiaie 
different temperatures. 

An automatic plunger feed of very simple construction 
ensures a steady delivery, into the kiln, of any desired 
amount per hour of the material to i 


be nodulised, inde- 








pendent of its fineness, or the amount of moisture it may 
contain. Uniformity in desulphurisation can thus | 
assured by changing the rate of feed and the quantity of 
tar esnnrgen | the kiln, when using materials containing 
different sulphur percentages, and also by regulating the 
speed at which the kiln is revolved. 

The storage tank, of 150 tons capacity, into which the 
hot nodules are delivered from the kiln by a link-belt 
conveyor, is so arranged that the large steel trucks can be 
filled from the tank by the operation of a single lever; and 
if for any reason they are not at hand, the nodules, after . 


az sight 
: ift, ift. 
Locomotive crane : , 


Engineer 1 0 
Fireman 1 0 
General labour F a 1 1 
Watchman and timekeeper 1 1 
Chemist et fo ; 1 0 


A locomotive crane capable of handling 300 tons of 
material in twelve hours, and operating within a 2°)-ft. 
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the storage tank is full, are delivered on stock by an | 
overhead shoot, into which the same link-belt conveyor 
can discharge. 


LaBourk RequrreD ror A Two-KiLn PLant. 


In the continuous operation of a two-kiln plant, with 
an output of at least tons of nodules per twenty-four 
hours, for twenty-six days per month, the daily labour 
required is as follows :— 





Day Night 
. Shift. Shift. 
Boiler and engine : 
Engineer Be) Lea Seo! TH 1 
Fireman ie ‘a yar 1 
Kiln : 
ea aie ey ae 1 
Assistant burner bed = 1 1 
Helpers for oiling, &c. 2 2 











OF SPECIAL DESIGN 





radius, can, on day turn, keep a full day’s = gl in the 
storage bins, unload excess material on stock, and also 
shunt the trucks to and from the sidings, from which 
point they would be handled by the railway. 


THe HENDERSON PRocESS FOR THE EXTRACTION 
or CopPER. 

In the application of this well-known process, the 
National Metallurgic Company have made a radical de- 
parture by adopting the rotary kiln at their Newark plant, 
for the roasting of the ground mixture or copper pyrites 
cinder and salt. This will prove a great economy over 
the styles of furnaces formerly used, for the kiln and its 
accessories are automatic in their operation, and the 
labour, especially in handling and rabbling the mixture, 
is greatly reduced. The mixture will be handled by 
belt-conveyor from the grinding mills to the storage tanx, 
from which, by a bucket-elevator, it is fed automatically 
through a screw feed into the kiln. 
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Eventually the moist ore, free from copper, will be 
transferred by the overhead bucket-crane to small tipping 
wagons that will be emptied into the storage tank, from 
which it will be delivered to the nodulising kiln by the 
automatic plunger feed device, receiving its proper pro- 
portion of tar as it enters the kiln. 

Copper pyrites cinder, containing as low as 1.50 and 
cent. of copper, can be handled with a profit in this 
modernised Henderson plant. 


Tue Use or Noputes in Biast-FuRNACES. 


Nodules made from pyrites cinder, concentrated mag- 
netite, and flue-dust, have been used, so far, at six 
different blast-furnace plants, up to, in some cases, over 
one half of the ore mixture; and in all cases with such 
satisfactory results that the demand far exceeds the 
present sources of supply. _ i 

The National Metallurgic Company is about to erect 
its third plant, probably of four kilns, and is in active 
negotiation for a up ame to convert fine sulphu- 
rous iron ores into marketable shape. 


DESCRIPTION OF THE NODULISING AND DESULPHURISING 
PRocEss. 


Having shown by the foregoing Soin of plants 
operating, or in process of con-truction, that the process 
is well beyond the experimental stage, a brief description 
of the process itself will now be given. — we 

The invention consists mainly in purifying finely-divided 
metalliferous materials, and forming them into nodules 
or lumps, by adding to the materials a binder, preferably 
reducing in character, adhesive at low temperatures 
(approximately below 600 deg. Fahr.), and volatile at 
fairly moderate temperatures (approximately 1200 deg. 
Fahr.), which binder has an affinity for, and is capable of 
forming, volatile compounds with such impurities as 
sulphur, arsenic, &c. 

n practice, any adhesive hydro carbon or carbo-hydrate 
compound, such as tar, pitch, asphalte, petroleum resi- 
duums, dextrine, molasses, glucose, &c., may be used, 

rovided it can be made liquid or plastic at comparatively 
ow temperatures, and can be readily and cheaply 
obtained. 

The adhesive binder drops, or is sprayed, constantly 
into the stream of fine ferruginous material as it enters 
the upper end of an inclined rotary kiln ; the material is 
therefore at once cohered into masses, which by the rotary 
action break up into nodules or lumps. One per cent. or 
less of an adhesive binder, such as tar, is sufficient. 

When the lumps reach a zone of higher temperature, 
the tar combines with the sulphur and both are volatilised, 
the binder acting asa fuel as well. When the nodules 
approach the lower and hottest end of the kiln (approxi- 
mately 2000 deg. Fahr.) incipient fusion takes place, so 
that the product isa nodule, permanently cohered with- 
out the presence of any extraneous binder reducing the 
percentage of iron or other valuable metallic constituents 
contained in the original fine-material. 

As has been mentioned under the description of the 
plants, the process has already been successfully applied 
to a variety of fine materials fusing between a wide range 
of temperature, such as pyrites cinder, cride magnetite, 
magnetic concentrates, hematites (Mesaba), blast-furnace 
flue-dust, and Franklinite (an iron-manganese-zinc ore.) 


Description and Analyses of Samples.* 











2 s | 5 

= é Description. s es 6 g 

a” £1/8\8/% 
| pe) pe! pec) pe 


1 Newfoundland :— } 
Iron py rites as on | 42.66 
Newf undland :— | 














| | 
Copper-iron pyrites os ..| 88.75 | 2.85 |44.41 | 9.00 
3 Iron pyrites cinder ..| 64.29) .. 3.25 | 4.33 
4 | Copper-iron_pyrites cinder . | 55.88| 1.85 | 3.95 | 8.83 
5 Nodulised iron pyrites cinder. .| 59.29 | 0.074 | 9.80 
Sieve Test on Sample No. 5. | } 
6 On }-in, sieve .. 45.69 p.c.| .. | wee 
7 | det. }-in. and 4-in. sieve 28 75 ,, 2 oo | 
8 | Bet. j-in. ,, §-in. sieve 15.95 ,, ra | 
9 Bet. }-in. ., py-in. sieve 7.29 ,, os +. .: 
10 Less than 16-mesh -- 242,, | 64.54 0.065 | 8.80 
Sieve Test on Sample No. 10. 
11 \On 40-mesh sieve ... 25.78 pe.) .. ra ca 
12 | Bet. 40and 60-mesh sieve 52.64 ,, | ae | : 
13 |Bet.60 ,, 80-mesh sieve 10.23 ,, | e 
14 |Bet.80 ,, 100-meshsieve 4.68 ,, | .. Se < 
15 |Finer than 100-mesh .. 6.54 ,, ‘ Ae es oe 
16 Oxford magnetite lump .. --| 60.00) .. | 3.00 | 6,00 
17 Oxford magnetite lower grade ..| 57.95| .. 3.58 | 8.72 
18 Pennsylvania Steel Oompany’s| 
magnetic concentrates .. --| 50.64] .. 1.15 | 8.50 
19 |Nodules made from No. 18 --| 61.26; .. 0.13 | 8.61 
20 |Franklinite (selected lump) | 
Iron .. ‘ 15.76 
A |} Manganese .. 8.50 
21 Fine Franklinite below 80-mesh..|4 Zinc .. -» 17.40 
|| Lime .. -- 16.14 
Silica .. wa 
* This table gives a description and the chemical iti 





of the samples which were exhibited in illustration of the paper. 








Wixetess TeLeGRAPHY.—Contracts have been let by 
the United States Navy Department for the construction 
of wireless telegraph stations on the Pacific Coast, the 
three covered by the contract being located at Table 
Bluff, California ; Cape Blanco, California ; and North 
Head, Oregon. This is part of a line of Pacific Coast 
Wireless stations for wt Craguns made provision last 
PGasion appropri ating for the purpose 12,000/, 





LAUNCHES AND TRIAL TRIPS. 

Tue s.s. La Blanca was successfully launched by Sir 
James Laing and Sons, Limited, Deptford Yard, Sunder- 
land, on Monday, the 17th ult. This steamer has been 
built for the Anglo - Argentine Shipping Company, 


Limited, for trading between London, Liverpool, and | Co 


Buenos Ayres, under the management of Messrs. Wincott, 
Cooper, and Co., of 35 and 39, Lime-street, London, E.C. 
The leading dimensions are re between perpen- 
diculars, 425 ft.; breadth, moulded, 57 ft.; depth, moulded, 
to shelter-deck, 39 ft. The vessel will have a — of 
124 knots. The machinery is being supplied by Messrs. 
Geurge Clark, Limited, of Southwick, and consists of 
triple-expansion engines, having cylinders 294 in., 50 in., 
and 80 in. in diameter, with a stroke of 54 in., worked by 
steam at 180 lb. pressure from four powerful forced-draught 
boilers. The refrigerating engines are by Messrs. J. 
and E. Hall, Limited, of Dartford, Kent, the system em- 
bracing the latest improvements in carbonic anhydride 
machinery, &c. 


On Monday, the 24th ult., the steel screw-steamer 
Harlyn was taken from the yard of Messrs. William 
Gray and Co., Limited, for her trial tri She has been 
built to the order of Messrs. J. and C. Harrison, Limited, 
of London, and is of the following dimensions :—Length 
over all, 353 ft. 6 in.; breadth, 49 ft. 6 in. ; and depth, 
25 ft. 2in. The engines are of the triple-ex ion type, 
supplied from the tral Marine Engine Works of the 
builders, having cylinders 254 in., 404 in., and 67 in. in 
diameter, with a 47-in. piston stroke, and two steel 
boilers adapted for a working pressure of 180 lb. per 

uare inch. On a run of about 45 miles the average speed 
of the vessel was 11} knots, the performance of the ship 
and engines meanwhile giving the utmost satisfaction. 





On Wednesday, the 3rd inst., the steamer Elloe was 
launched by Messrs. Furness, Withy, and Co., Limited, 
Hartlepcol, the owners being Messrs. Bennetts, of 
Grimsby. The length of the vessel is 350 ft. The 
engines and boilers were supplied by Messrs. Richards: ns, 
Westgarth, and Co., Limited, Hartlepool, and the sizes 
of cylinders are 24 in., 39 in, and in. in diameter, 
with a 45-in. stroke, steam being supplied by two single- 
ended boilers, 16 ft. by 10 ft. 9 im. long, at 180 1b. work- 
ing pressure. 


Messrs. W. Doxford and Sons, Limited, launched, on 
Wednesday, the 3rd inst., the steamer Royal Sceptre, 
built to the order of Mr. James L. Knott, Newcastle. 
The principal dimensions are :— Length, 366 ft. ; breadth, 
50 ft.; moulded depth, 26} ft. A dead-weight of 6600 
tons will be carried on a draught of 21 ft. 9 in. 


A steam-tug constructed by Mr. Edward Hayes, Stony 
Stratford, ran her trial trip on the Thames on Wednes- 
day, the 3rd inst. Her length is 51 ft.; width, 11 ft. ; 
draught, 4 ft.; and she is fitted with compound surface-con- 
densing engines, having cylinders 8 in. and 16 in. in dia- 
meter, with a 10-in. stroke. Steam is supplied at 120 1b. 

ressure by a marine return-tube boiler of ample size. 

he boat has been specially constructed for South Ameri- 
can work, to the order of Messrs. Dussault Chovil and 
Co., of Birmingham. 





On Thursday, the 4th inst., Messrs. Workman, Clark, 
and Co., Limited, Belfast, launched from their south yard 
the steel screw-steamer Huwth Head, built to the order of 
the Ulster Steamship Company, Limited, Belfast (Messrs. 
C. Heyn and Sons managers). The principal dimensions of 
the vessel are :—Length, 394 ft 6in.; breadth, 48 ft. 2 in ; 
and depth, 31 ft. 6 in. She is of about 5000 tons gross 
register, with a carrying capacity of about 7600 tons. 
She will be fitted throughout with a complete installation 
of electric light, including powerful arc-lamps for deck 
use. Her machinery has also been constructed by Messrs 
Workman, Clark, and Co., Limited, at their engine 
works, Queen’s-road, Belfast, and consist of triple- 
expansion engines, steam being supplied from three large 
single ended boilers, al] fitted with Howden’s system of 
foreed draught. 





On Thursday, the 4th inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched from their yard the steel 
screw-steamer Blackfriargate, of the following dimen- 
sions :—-Length. 342 ft. ; breadth, 47 ft. 6 in. ; depth, 
20 ft. The engines will be of the eg ee remem type, 
by Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
of about 1100 indicated horse-power. Steam will be sup- 
plied by two steel boilers, 15 ft. and 10 ft., at 160 lb. pres- 
sure. The vessel has been built to the order of Messrs. 
Thomas Middleton and Son, Hull. 


On Thursday, the 4th inst., there was launched from 
the shipbuilding yard of Messrs. Wood, Skinner, and 
Co., Limited, at Bill Quay, Newcastle-on-Tyne, a steel 
screw-steamer which has been built to the order of Mr. 
L. B. Rafen, of Holmestrand, Norway. The engines, 
constructed by the North-Eastern Marine Engineering 
Company, Limited, of Wallsend, are of the latest triple- 


expansion type, supplied with steam by two large steel | 4 


multitubular boilers. 





On Thursday, the 4th inst., Messrs. William Gray and 
Co., Limited, launched the steamer Dirpbys, which they 
have built for the Navigation 4 Vapeur Panhellenique, 
Athens. She is of the following dimensions :—Length 
over all, 342 ft.; breadth, 47 ft 6 in.; and depth, 
22 ft. 6 in., with extra long bridge, poop, and topgallant 
forecastle. Triple-expansion engines are being supplied 
ty the Central Marine Engine Works of the builders, 





having cylinders 24in., 38in., and 64 in. in diameter, 
with a piston stroke of 42 in., and two large steel boilers 
for a working pressure of 180 lb, per square inch. 





On the 5th inst. the steam-tug Roberto Nunez was 
launched from the Renfrew yard of Messrs. Lobnitz and 
The tug has been built to the order of Messrs. 8S. 
Pearson and Son, for the Tehuantepec National Railwa 
Company. The vessel is 100 ft. long by 20 ft. in breadt: 
a c. depth, a ae bas been built 
under the superintendence essrs. Flannery, Baggallay, 
and Johnson, of London, Liverpool, and Roterrdan’ 
She is being fitted with electric light projector of Suez 
Canal ty complete salvage pump installation, &c. 
The wh! Fans which is also being built by Messrs. 
Lobnitz and Co., will consist of triple-ex ion engines, 
having cylinders 13 in., 22 in., and 35 in. in diameter, 
with a 27-in, stroke, taking steam from one boiler working 
at a pressure of 160 Ib, 





The s.s. Nykjobing, built to the order of the Nykjobing 
Mors Steam Navigation Company, of Nykjobing/M., was 
launched on Saturday, the 6th inst., from the yard of the 
Elsinore Iron Shipbuilding and i ing Company, 
Elsinore, Denmark. This steamer is built of steel, to the 
highest class at Bureau Veritas, special survey, and her 
dimensions are :—200 ft. by 31 ft. 6 in. by 12 ft. 114 in. 
depth of hold. The engines are of the aay cme 
type, with surface-condenser indicating 480 horse-power. 





The steel screw-tug Chucha ran her trial on the Clyde 
recently. The vessel is built specially for towing work on 
the South American rivers, and is fitted with powerful sur- 
face-condensing engines by Mr. James Ritchie, Glenavon 


Engine Works, Partick. A mean speed of 10} knots was - 


obtained on the measured mile. 


The s.s. Star of Japan, built by Messrs. Workman, 
Clark, and Co., Limited, to the order of Messrs. J. P. 
Corry and Co., of London, left Belfast for her trials. 
The Star of Japan is a large cargo steamer, 456 ft. in 
length, with a gross tonnage of over 6300 tons, and is 
the eighth vessel built by these builders for the Star 
Line. The engines and boilers have been constructed at 
Messrs. Workman, Clark, and Co.’s Queen’s Road Works, 
and consist of a set of triple-expansion engines, supplied 
with steam from four steel boilers working under Howden’s 
system of forced draught. 








Tue Frenou Batriesuip ‘ Réepusiique.”—The French 
battleship République recently went through her trials at 
Brest in a very satisfactory manner. This vessel is fitted 
with triple-expansion engines, supplied with steam by 
twenty-four Niclausse boilers. Her total heating surface 
amounts to 45,977 square feet, and total grate area to 
1377 square feet. The three official trials were made 
within a period of eight days, . pana only before 
equalled in France by the battleship Patrie, which is also 
fitted with this type of boiler. In all trials the République 
easily realised the contract conditions, the horse-power 
developed being in each case in excess of the required 
amount, while on the full power trial onpens of 19.15 knots 
was attained, which is 1.15 knots above the contract 
rate. 





THE PROTECTION OF THE BANKS OF THE MISSISSIPPI 
River.—The protection of the banks of the Mississippi 
River from the erosive action of the current is a matter 
to which the Government of the United States has 
found itself forced to pay attention, and in connection 
with which it disburses large sums of money annually. 
The method of protection adopted at the present time is 
that of covering the banks with large mattress revet- 
ments, which are built on the site and sunk in position, 
The sean nptn. Record describes in a recent article the 
manner in which this work is carried out. After clearing 
that portion of the bank which it is desired to protect, 
barges are swung into position, and on these the mattresses 
are built. The mattress consists of bundles or fascines of 
willow. Barges loaded with this loose brush are moored 
on the off side furthest from the bank, close up to those 
en which the mattress is being made. A light wooden 
framework is built up on the barge furthest out stream, 
and on this frame the willows are formed into hurdles or 
faggots of about 12 in. in diameter, bound round with 
wire. These hurdlesare then passed on to men in c 
of the mattress work, and these bind the fascines to t' 
mattress. Longitudinal wires of ,'; in. or 4 in. diameter 
run through«ut the work, both on the top and on the 
under side, and the hurdles are sewn to these with wire 
of } in. diameter. The willows of the fascines are 
arranged so as to break joint. As the work proceeds, the 
completed portion of the mattress is allowed to float on 
the surface of the water, and is anchored. After about 
100 ft. of mattress has been completed, poles on the upper 
sides are wired to the bottom stands. These are for ection. 
ing the mattress, and also for preventing the shifting of 
stone ballast in the process of submerging. en nearing 
completion the mattress is loaded with stone until the 
greater part is just awash. The are then with- 
rawn from — 3 — — Fn , and - is floated 
into position. ut } cubic of stone roc square 
(100 Couto feet) of mattress usually required fer sink 
ing. All mooring chains and cables for keeping the 
mattress in position during cunstruction and sinking are 
fitted with kles. During sinking, the cables bave to 
be gradually paid out; and when settled on the bottom, 
the +hackle-pins are drawn, and the cables, &c., removed. 
When in its final position the up ion of the bank 


is graded, and then paved by hand with large stone, so ag 
to afford as much protection to the tank as porsible, 
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FLEXIBLE ELASTIC COUPLING. 
CONSTRUCTED BY MESSRS. RANKIN KENNEDY AND SONS, ENGINEERS, GLASGOW. 
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Some sort of spring drive has long been recognised | 
as advantageous for machinery in which sudden and | 
violent changes of resistance have to be overcome. A 
belt, with its elasticity and power of slipping, has a. | 
wonderful effect in absorbing the shocks and jars to | 
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which many machines are subjected, and, in fact, acts | 
as a very efficient spring drive in cases where its em- | 

















ployment is convenient. In motor-cars, however, belt | 
transmission has been found impracticable, and, in 
consequence, drives employing metallic springs have 
been sought to relieve the engine and gearing from the 
shocks inevitable in travelling over an ordinary road. 
Is also necessary to ensure that the drive will not be | 
affected hy a moderate want of alignment, for the fram- 
ing of a car may be anything but rigid, and the trans- 
mission gear has to accommodate itself to a consider- 
able amount of distortion. A cardan shaft or a chain 
drive provides such accommodation in ordinary cars, | 
but neither of these devices in itself embodies the elas- | 
ticity of drive which is so desirable for smooth running. 
We illustrate on this page a type of coupling 
recently designed by Messrs. Rankin Kennedy and 
Sons, of Scotstiun, Glasgow, primarily for use in | 
motor-car and similar work, The external appear- 
ance of the coupling, with casing removed, is seen | 
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in Fig. 1, Figs. 2, 3, and 4 show its construction and | 
application when used on a cardan shaft to replace the | 
usual universal coupling. Its peculiar feature con- 

sists in the employment of a rubber disc having holes | 
which receive the driving and driven pins, projecting | 
alternately from the faces of the coupling anges. | 
The flanges are prevented from longitudinal move- 

ment by a hall en coches connection, clearly shown in 

Fig. 3. Consequently the shafts are free to adapt | 
themselves to any want of alignment, but the ends 

cannot separate or close up on account of the ball 

joint. The power is transmitted from one shaft to) 
the other by means oi the rubber disc, which obviously 

will absorb vibrations or shocks, and relievethe engine; Irrigation 1n InpIA.—The revenue derived by the 
and gearing from the consequent strain and injury. A | Anglo-Indian Government from its irrigation works is 
cylindrical casing of metal, fastened by screws to one | growing very satisfactorily, having attained the following 
coupling flange, protects the interior of the coupling | 1mportance during the ten years ending 1904-5 :— 





from dust ; but even were the casing absent, the effect | Year, ayaa: Tear, iota. 
of dust could not be anything like so harmful as in| £ £ 

the case of the ordinary universal joint. ee Sera we.. , Hef 

a * 7. 2,100,426 - 2,537,575 

The stresses in the rubber disc are alternately com- 1897.8 2°379°909 1902.8 2768/9900 

pressive and tensile between each pin and the next. 1898-9 : 308/716 1903-4 2'911,763 

As rubber in tension fails at about 100 lb. per square | —_ 1899-1900 2,399,862 1904-5 3,071,036 


inch, and can only be used with safety under a stress | 


of about 50 Ib. per square inch, while its safe compres- The total collection for each year may be subdivided 


| under three heads:—First, direct receipts; secondly, 







WMMUUMUWO 


This Part 


of 
>” meee 





sive stress is at least 200 lb. per square inch, it is 
often advisable to use it in compression only. This 
may be done in ths coupling in question by dividing the 
disc radially in every tension space, so that no tensile 
stresses can arise. Of course, in this case, if the! 
driving-shaft is reversed, or the car allowed to over- | 
run the engine, the whole of the power is transmitted | 
by tensile stress in the rubber. 

For chain-driving the ball joint is dispensed with, | 
as no flexibility is then required, and the coupling is | 
constructed as in Figs. 5 and 6. The following half | 
of the —s rides easily on the driving-shaft, and | 
carries a sprocket-wheel keyed to the outer end of its | 
boss. The flanges are made of cast steel, except for | 
marine work, where bronze is sometimes used. They 
are machined all over to ensure balance. The 
Kennedy couplings are made in all sizes from one- 
twelfth horse-power (for driving small magneto- 
ignition machines) up to any desired horse-power. 
They are quite pol | for the power transmitted; a 
coupling to transmit 12 horse-power at 500 revolu- 
tions is only 6 in. in diameter, and weighs 14 lb. In| 
motor-cars where gear-wheel transmission is used a 
Kennedy coupling fitted to each end of the cardan 
shaft provides both a flexible and a spring drive, and | 
acts as a universal joint at the same time, ! 


| 
i 





| profit of 136,3872., in 1 


portion of land revenue due to irrigation ; and, thirdly, 


| minor works and navigations. The direct receipts ex- 


panded from 852,939/. in 1895-6 to 1,994,331/. in 1904-5; 
the portion of land revenue due to irrigation expanded 
from 547,776/. in 1895.6 to 893,250/. in 1904-5; and the 
minor works and navigations from 132,587/. in 1895-6 to 
183,455/. in 1904-5, The revenue was not, however, 
earned without considerable working expenses, the outlay 
wd each of the ten years under review having been as 
ollows :— 


Year. Expenditure. Year. Expenditure. 
£ £ 
1595-6. . 1,984,062 1900-1. 2,320,327 
1896-7. 2,167,168 1901-2... 2,364,701 
1897-8... 2,096,010 1902-3. . 2,675,244 
1898-9. . +. 2,128,956 1908 4.. 2,680,007 
1899-1900 .. 2,263,475 1904-5.. 2,786,353 


The Indian irrigation department was accordingly worked 
at a loss of 450,760/. in 1895-6, and a loss of 66,742/. 
in 1896-7. In 1897-8, however, there was a profit of 
283,899/., in 1898-9 a — of 159,760/.. in 1899-1900 a 

-1 a profit of 235,592/., in 1901-2 
a profit of 172,872/., in 1902-3 a profit of 193,746/., in 
1903-4 a profit of 231,756/., and in 1904-5 a profit of 
284,683. It should be noted that the expenses of each 
ear include interest on capital raised for irrigation works. 
‘his interest stood in 1895-6 at 814,939/.; in 1904-5 the 
corresponding total had grown to 1,015,224/, 












Licut Raitways Act, 1896.—The Board of Trade have 
recently confirmed the following Order made by the 
Light Railway Commissioners: — Clayton West and 
Darton Light Railway Order, 1906, authorising the con- 
struction of a Light Railway in the West Riding of the 
County of York, from Clayton West to Darton. 


University OF LONDON; L&cTURES ON ARCHITEC- 
TURE.—The University of London has arranged a three 
years’ course of evening lectures on the “History of 
Architecture,” by Mr. Banister Fletcher, F.R.1I.B.A. 
The lectures during the first year will deal with Egyp- 
tian, Assyrian, Grecian, Roman, and Byzantine architec- 
ture in such a manner as to appeal, not only to the archi- 
tect, but to the artist, the craftsman, and the general 

ublic. The lectures, illustrated by lantern-slides, will 

delivered in the University Buildings, Imperial Insti- 
tute-road, South Kensington, S.W. 





LauncH For Lake Vyrnwy.—The water committee 
of the Liverpool Corporation has recently purchased an 
electric each te replace the petroleum launch which has 
been in use on Lake Vyrnwy for the last eleven years. 
The new boat is 31 ft. long over all, and of 6 ft. 8 in. 
beam, with a draught of 2 ft.3 in. It is fitted with a 
6-brake-horse-power motor working at 150 volts. Eighty- 
eight Faure-King accumulatois by the Electrical Power 
Storage Company, Limited, are carried in lockers under 
the seats. The total mileage possible on full charge 1s 
about 45 miles. Charging is done from the shore by 
means of a flexible cable. With twenty people on board, 
against the wind, on the measured mile, a speed of 7.75 
miles per hour was obtained, and on a three hours’ trial 
a speed of 7.8 miles per hour was developed. The launch 
has been designed and built by Messrs. F. H. Smith and 
Co., Liverpool, to the specification of Mr. J. Parry, 
M. Inst. C.E., engineer-in-chief of the water works. 
The boat will be chiefly employed in towing barges laden 
with stone and material, and for the transport of work- 
men, &c. 
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NATURAL GAS UNDER STEAM-BOILERS.* 
By Jay M. Wurrnam, Philadelphia, Pa. 

THE writer was ane | called upon to give an opinion 
regarding the commercia. operation of a particular mill, 
both with natural gas and with-coal, at a certain price. 
No detailed data of any special or determinative value 
could be found in available hand-books and other publica- 
tions. This paper has been prepared to put on record 
the results of the author’s investigations, so as to aid en- 
gineers in reaching @ fair conclusion on the problem from 
a commercial! standpoint. 

Value of Nutural-Gas Products.—The August 7, 1903, 
Press Bulletin, No. 192, of the United States Geological 
Survey, shows that the value of the present natural-gas 
production of nineteen States and territories of this union, 
exclusive of the natural gas produced in Canada and con- 
sumed in the States, was 38,496,760 dols. in 1904. 

In making this figure, Pennsylvania stands first, with 
a product valued at 18,139,914 dols.; West Virginia is 
second, with a product valued at 8,114,249 dols. ; Ohio is 
third, at 5,315,564 dols.; Indiana fourth, at 4,342,409 dols. ; 
while various other States and territories make up the 
balance. 

The natural-gas production, per the reports of the 
director of the Geological Survey, has been valued at 


18,792,725 dole. in 1890 
084 1891 


15,500, ” 

14,800,714 ,, 1892 
14,343,259 |, 1893 
13,954,400 ,, 1894 
13,006,650 ,; 1895 
13,002,512 ,, 1896 
13,826,422 ,, 1897 
15,296,813  ,, 1898 
20,074,873 ., 1899 
23,698,674 ,, 1900 
27,066,077 ,, 1901 
30,867,863 ,, 1902 
35,815,360 ,, 1903 
$8,496,760 ,, 1904 


This shows an increasing production and value, as new 
fields are opened. t 

Most of this gas is used for combustion purposes, and 
much of it for steam production. Hence any information 
as to the use of such gas in steam-generation may be of 
interest and value. 

Composition of Natural Gas.—The ccmpcsition of 
natural gas varies somewhat with the locality, as is shown 
in the 1903 report of Mr. F. H. Oliphant to the Director 
of the United States Geological Survey, in a paper en- 
titled ‘* The Production of Natural Gas.” 

The heating values of natural gas per cubic foot, in said 
report, vary from 1037 to 1287, being referred to 32 deg. 
Fehr. and 29.92 in. barometer. 

Supplemental to the analysis of the West Virginia gas, 
asgiven in said report, are the following, made for the 
writer. These tests relate to gas from nine wells in 
Lewis Co., W. Va., three miles north of Weston, and 
used on the Cook boiler tests given later on.} 


Samp'e Number .. we 1 2 3 
I}uminants .. ‘ 0.45 0.15 0.60 
Carbonic oxide 0.00 0.00 0.16 
Hydrogen 0.20 0.30 0.25 
Marsh gas 81.05 83.20 83.40 
Ethane is 17.60 15.55 15.40 
Carbonic acid 0.00 0.20 0.00 
Oxygen 0.15 0.10 0.00 
Nitrogen .. io. on C.55 0.50 0.30 
British heat units in acubic 

foot of gas at CO deg. F. 

and 14.7 lb. barometer 

available for useful effect 1030 1020 1026 


Also the following analysis of a mixture of natural gas 
from the fields in the three States supplying Pittsburg, 
Pa., made in September, 1905, for the writer, may be of 
some interest :— 


Per Cent. 

Illumioants 6 
Carbonic oxide 1.8 
Hydrogen 0.3 
Marsh gas 81.9 
Ethane ' 13.2 
Carbonic acid 0.0 
Oxygen 0.4 
Nitrogen 98 

100 0 
Heat units per cubic foot at 60 deg. Fahr. 

and 29,92 in. barometer be o% -- 1098 B.Th.U. 


Testing of Gus-Metcrs.—In any test, for any purpose 
whatsoever, of the use of natural or other gas for a useful 
effect, it is important that the amount used shall be 
truly determined. The gas-meter can best be teated by 
the following method, employed by the Equitable Meter 
Company, of Pittsburg, which method appeals to the 
writer as being complete and exact. It is described by 
ee company’s engineer, Mr. George W. Barnes, as 
OllOWs :— 

“The testing coyaneien we use, in lieu of a better 
name, we call a “‘ flow-meter,” and it is constructed as fol- 
lows :—First, we have an inner cylinder, 24 in. by 24 in., 

erfoxated with as many ?-in. holes as it will contain. 

utside of this perforated cylinder we build another 
cylinder, perforated with carefully calibrated holes of 
1} in. diameter, and of a sufficient number to give us a 
volume sufficient to test a meter using 250,000 cubic feet 
per hour. The rest of the apparatus is simple, consisting 
of gauges and a blower of sufficient size to give us the 
required volume of air at the required pressure. 





.” Paper read before the American Society of Mecha- 
nical Engineers. 

+ Natural-gas companies believe these values are very 
much unde sestionatrd. 


‘*These holes in the outer cylinder or drum will dis- 
charge at a 4-in. water pressure, and at a temperature of 
60 deg. Fahr. and a barometric pressure of 30 in., 1 cubic 
foot per second, or 100 cubic feet in 100 seconds. 

‘**Our connections are made up as follows :—We con- 
nect the meter to the outlet of the blower, and our flow- 
meter to the outlet of the meter, and operate our blower 
continuously, and govern our Be mae by a regulator 
Pp between the blower and the meter. Our pres- 
sure is taken from the outlet of the flow-meter, and the 
temperature is obtained at the same pvint. If the con- 
ditions are all as just stated, we maintain the pressure 
of 4 in. of water pressure. If either the temperature or 
the barometric pressure vary from the above, we vary our 
pressure to suit the conditions, thereby maintaining a 
constant flow of 1 cubic foot per second for each hole in 
the shell of the outerdrum. We then take time with a 
stop-watch, allowing the meter to run 100 ft., when we 
note the time required. If more or less than 100 seconds 
are required, the error is computed- from the 100 seconds, 
and an adjustment is made in the meter, and the correc- 
tions are made accordingly. The run at one 1}-in. hole 
or outlet will give a test on a meter at a flow of 3600 
cubic feet per hour. After making the above test we 
remove the stopper of another 14 in. hole, and make the 
flow at the rate of 2 cubic feet per second, or 7200 cubic 
feet per hour, or two revolutions on the 100-ft. dial of 
the meter in 100 seconds and correct as above noted. 
This we continue to do in multiples of 3600 cubic feet per 
hour until the full rate of capacity of the meter has been 
reached, and adjustments have been made at each period 
through the run. 

“This method we think the most nearly perfect to be 
had, inasmuch as it gives us our tests upon the meter 
with the actual volumes as required in general service. 

‘* The formula used in determining the pressure required 
with different temperature and barometric pressures was 
arrived at by making the runs through the orifices from 
an accurately calibrated displacement-prover. The experi- 
ments cove a period of some eighteen months and 
have been tried under all of the varying conditions ob- 
tainable during that period, while we have also checked 
back, by the formula, to the barometric reading, tempera- 
ture, and pressure, where each were obtained accurately 
from instruments, and in all cases we have proved that 
our formula was absolutely correct for the aforesaid 14-in. 
orifices.” 

Burners to be Uscd.—The writer has investigated 
several of the gas- burners upon the market and concludes 
that there is but little difference between them from an 
efficiency standpoint. 

The following boiler tests, made separately with ten 
Gwynn and ten Kirkwood burners, supplying a 250-horse- 
power Cook water-tube boiler, having a ‘ dog-house” 
furnace, the burners being placed in the front and at a 
level slightly above the furnace doors, the furnace having 
an imperfect ‘‘check-wall” in each case, and the burners 
being operated by experts in each case, shows that the 
question of burners may be eliminated. 


Test number vid 790 791 
Kind of burner .. és Gwynn Kirkwood 
Duration of tests .. hours 8 8 
Barometers - os, = 14.25 14.25 
Boiler-gauge pressure .. - 126.5 128 
Draught under damper in, 0.24 0.13 
Gas pressure at burners - Of 3.84 4.50 
Gas temperature at burners deg. F. 45 45 
Chimney temperatures. . 0 657 573 
Feed-water temperature an 33 33.6 
Cubic feet of gasused .. oa .. 95,651 94,383 
ee - at 60 deg. Fabr. and 

4 oz. pressure .. es 7” .. 98,348 97,420 
Water pumped andevaporated Ib. 79,240 70,030 
Boiler horse-power rai oe - 250 250 

in a develo “o x 254.5 253.7 

Actual cubic feet of gas per boiler 

horse-power .. oe $e és 46.8 46.4 
Cubic feet of gas at 4 oz. pressure, 

60 deg. Fahr. and 14.25 Ib. baro- 

meter per boiler horse-power 48.3 48.0 


Blue v. Straw Flames.—The writer has always been 
led to believe that a blue flame meant the burning of 
carbonic oxide into carbonic acid gas, although some 
authors define it as representing the burning of hydrogen 
into water. Whichever is denoted by the ee flame, no 
flame of any colour is formed at a temperature below 
about 1000 deg. Fahr. 

The writer conducted tests on six of the aforesaid 250 
horse-power Cook boilers with such a blue flame in the 
combustion-chamber, and also complementary tests upon 
— with a straw-white flame, with the following 
results :— 


Cubic feet of at 4-oz. pressure 
and 60 deg. Fahr. per boiler horse- 
power .. ae - $e 41 41 

Openings of gas-burner lids .. Throttled Wide open 

Number of 6 in. Kirkwood burners 
used by the six boilers ak Se 60 


These tests showed an advantage in capacity in favour 
of the “ white” flame in the furnace at 4-oz. gas pressure 
at the burners, but no advance in economy. 


Kind of flame " es .. White Blue. 
Test with 6-oz. gas pressure at the 

burners. . <a os test No. 794 797 
Number of 250-horse-power Cook 

boilers tested .. ae e A 6 6 
Steam-gauge pressure .. a Ib. 116 99 
Draught under boiler dampers __ in. 0.51 0.52 
Gas pressure at the meter oz. 16.5 19.1 
Gas temperature deg. F. 44.3 42 
Chimney temperature. . a 478 611 
Feed-water temperature ° 144 151 
Cubic feet of gas used .. es .. 222,320 185,218 
Cubic feet of gas at 4 oz. and 60 deg. 

Fahr. .. es ee ee -. 241,516 205,424 
Water evaporated in the boilers, &c. 165,365 152,600 
Equivalent water evaporated from 

andat2i2dey.F. .. .- Ib, 184,167 168,333 
Boiler horse-power made by six 250- 

horse-power boilers .. ee +» 17704 1626.4 
Boiler horse-power made per boiler.. 296.6 271.1 
Cubic feet of gas used under actual gas 

meter pressures and temperatures 

per boiler horse-power per hour .. 41.6 37.9 
Cubic feet of gas at 4 0z. pressure and 

60 deg. Fahr. per boiler horse-power 

per hour os es os - 45.2 42.1 
Opening of gas-burner lids .. . Throttled Open wide. 
Number of 6-in. Kirkwood burners 

used - - . oe eo 60 60 


Again, these tests showed a capacity advantage in the 
use of the white flame, but in this case at the sacrifice of 
economy. 

Tests were then made with the gas at a burner pressure 
of 80z., with the following results :— 


Kind of flame... te ¥s White Blue. 
Tests with 8-oz. burner pressure 
test No. 795 796 
Number of 250 horse-power Cook 
boilers u oe ee - ge 6 6 
Steam-gauge pressure .. ee 128 128 
Draught under boiler damper in. 0.61 0 54 
Gas pressure at the meters oz. 19.8 18.9 
Gas temperature deg. F 42 43.3 
Chimney temperature .. a 502 508 
Feed-water temperature a. 157 184 
Cubic feet of gas per meter .. -- 183,600 176,510 
Cubic feet of gas at 40z. pressure 
and 60 deg. F. .. e i .. 208,044 194,004 
Water evaporated re a 1 148,864 131,570 
Equivalent water from and at 
212 deg. F. b< - -. Ib 158,596 141,319 
Boiler horse-power mad a 1632.2 1365 4 
Boiler horse-power per boiler 255.4 227.6 
Cubic feet of gas used under actual 
gas-meter pressures and tempera- 
tures per jler horse-power per 
40.0 43.1 


hour Je as oe ee -_ 
Cubic feet of gas at 4 oz. pressure and 
60 deg. F. per boiler horse-power 
per hour ee ss ee ay 44.2 47.2 
Opening of gas burner lids... Throttled Open wide 
Number of 6-in. Kirkwood burners 
actually used by the six boilers 42 46 
_ These 8-oz. burner pressure tests showed an advantage 
» both economy and in capacity in favour of the white 
ame. 
Summarising these six tests in two sets, we find :— 


Kind of flame ee + -. White Blue. 
Number of 250 horse-power Cook 
boilers used... : es is 6 6 
Average gas pressure at burners oz. 6 6 
Cubic feet of gas used when reduced 
to 4 oz. and 60 deg. Fahr. .. 626,815 561,638 
Equivalent water evaporated from 
and at 212 deg. Fahr. oe Ib. 496,168 441,963 
Average boiler horse-power made 1597.7 1428.2 
Horse-power made per 250 horse- 
power boiler .. _ “s - 266.3 287.2 
Cubic feet of gas reduced to 4-oz. 
fe wep and 60 deg. Fahr. used per 
iler horse-power per hour 43.6 43.8 
Kind of burners .. - ve . Kirkwood Kirkwood 
Burner lids -” . Throttled Open wide 
The six teste, when thus consolidated in two tests, show 


that the economy is the same with each, and that the 
capacity is greatest with the white flame. 

Accordingly, the remaining tests by the writer, and 
named herein, were made with the straw-white flame. 
Test of Six 250-Horse-Power Cook Boilers.—The fol- 
lowing tests were made, under the most careful condi- 
tions, upon the same boilers previously referred to and 
uipped with Kirkwood burners. They were conducted 
after several weeks had been consumed in ‘‘ check-wall” 
duration tests :— 








+ “ce a!so Vols. Ta. and II. of W. Va. Geol, Survey. 





Kind of flame wi “ss .. White Blue. 
Test with 4 oz. gas pressure at 

burners .. nin - ae 793 798 
Number of 260-horse-power Ccok 

boilers tested .. ~ ee ss 6 6 
Steam-gauge pressure . coo 112 88 
Draught under boiler damper in. 0 42 0.52 
Pressure at the meter registering 

the gas used .. i ied? 18.9 19.8 
Gas temperature deg. F. 46 42 
Chimney gases .. 5 deg. F. 436 503 
Feed-water temperatur - 172 178 
Cubic feet of gas used at meter pres- 

ee as “ “a Mf .. 167,420 147,310 
Cubic feet of gas used at 4 oz. pres- 

sure and 60 deg. Fahr. o0 -- 182,255 162,210 
Water evapora’ 1 . Ih, = 143,566 123,344 
Equivalent water evaporated from 

and at 212 deg. Fahr. a Ih, 163,400 132,311 
Boiler horse-power made by six 250- 

horse-power boilers .. “6 -» 1482.1 1278.4 
Boiler horse-power made per 250 

horse-power boiler .. He + 247 213.1 
Cubic feet of gas used under actual 

gas-meter pressures and tempera- 

tures per boiler horse-power 37.7 38.4 





Test number n 799 812 
Duration .. hours 16 9 
Barometer .. - ee Ib. 14.3 14,25 
Boiler-gauge pressure. . ee ai 120.1 132.7 
Draught in front of damper .. in. 0.18 0.20 
Gas pressure at meter .. oz, 16.6 18.0 
= » burners a 6.9 6.4 
Tem ture of air deg. 40 69 
re-room .. ” 57 73 
Natural gas .. os 49 70 
Feed-water .. ie 161.2 185 
Chimne a 621 494 
Gas mete! oe a cub, ft. 1,101,350 541,420 
Equivalent gas at 60 deg. Fahr. and 

under 4 oz. pressure, with 14.7 Ib 

barometer ee de 1,179,666 665,617 
Water evaporated ee -. Ib 818,700 435,625 
Equivalent water from and at 212 os. 

‘Pahr. ee we iia -. Ib. 906,301 467,948 
Boiler horse-power made a oe 1641.8 1507.0 
Cubic feet of gas, actual, per boiler 

horse-power per hour * ‘ 41.92 89.92 
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Cubic feet of gas at 4 oz. and 60 deg. 
Fahr. per boiler horse-power per 
hour... ea ve 

Boiler efficiency .. 


Test of a 200-Horse-Power Heine Safety Water-Tube Boiler 
at Herron Hill Pumping Station, Pittsburg, Pa. 


40.96 


449 


per cent. 72.7 


Heating surface és 2032 sq. ft. 
Shell .. ot .. 42 in. by 21 ft. 6}in. 


Tubes. . ee ty pe - 116 ; 3hin. by 18 ft. 
Number of natural-gas burners in use 6 
Test made .. at -- Jan. 7,’05 Oct. 21,’04 Sept. 6, ’05 
Kind of gas-burners used Kirkwood Kline Kirkwood 
Duration of test .. hours 10 10 
Test made by .. G1. Bouton. Bouton. Whitham. 
Test number +s ve me be 820 
Steam-gauge pressure, Ib. 145.8 144.1 149.6 
Draught in front of dam- 
per .. $s a 0.14 0.18 0.34 
Gas pressure as meter, 
inside of mercury os 1.93 2.35 1.81 
Barometer inside of mer- 
cury - ae éa 28.54 28.63 28.99 
Temperature of external 
a .. ee  F 25.3 66.1 69 
Temperature of fire-room 
eg. F. 72.8 74.1 78 
Temperature of feed-water 
deg. F. 40.9 61.1 74 
Temperature of escaping 
gases we deg. F. 386 450 465 
Temperature of natural 
gas at meter deg. F. 58.8 70 79.8 
Cubic feet of natural gas 
used a es “ 73,720 92,200 105,400 
Cubic feet of natural gas 
reduced to 60 deg. Fahr. 
and 29.92 in. barometer 104,521 
Cubic feet of natural gas 
at 32 deg. Fahr. and 
29,92-in. barometer ‘ 71,199 88,604 98,904 
Calorific value of the natu- 
ral gas per cubic foot 
in B.T.U, referred to: 
29.92-in. barometer, 32 
deg. Fahr... 3 de 1,102 
29.92-in. barometer, 60 deg. 
Fahr. va an pend 1,098 
Moisture in the steam, 
part of 1 per cent. ae 0.50 v.53 0.33 
Feed-water pumped to 
boiler an a.) a 43,800 62,655 74,922 
Feed-water evaporated ,, 43,581 62,323 74,672 
Equivalent feed-water eva- 
porated from and at 212 
deg Fahr. Ib. 53,425 75,130 89,024 
Evaporation measured in 
boiler horse-power per 
hour.. PP » on 154.9 217.8 258.0 
Rating of boiler h.-p. 200 200 200 
Cubic feet of natural = 
used per hour per boiler 
horse-power developed 
with gas at : — 
29.92-in. barometer and 
32 deg. Fahr. .. ae 45.97 40.68 38.33 
29.92-in. barometer and 
60 deg Fahr. .. a 40.51 
Combined burner and fur- 
nace efficien.y per cent. 65.8 74.92 


The improvement shown in the last test upon this 
Heine boiler is largely due to the use of an under and 
preheated air feed supplemental to the air supply. ordi- 
narily carried in through the burners. 

Tests of a 302-Horse.Power Vertical Cahall Boiler, at 
Mansfield, Ohio.—Mr. J. Roland Brown contributes the 
following tests made with six Merrill burners, the boiler 
having 3021 square feet of heating surface :— 


Duration .. .. hours 7 
Date of test és - . Mar. 2,’03 Mar. 5, ’03 
Boiler gauge, pressure .. ‘en * 96 85.7 
Draught in frontof damper .. in. 0.28 0.7 
Gas pressure és o% os: | 4.8 7 to 30 
Barometer and gas temperatures are 

not given, 
Feed-water temperature deg. Fahr. 46.5 53.3 
Chimney .. -e = ba ot 406 374 
Oubic feet of gas used. . ag .. 100,700 88,370 
Water evaporated me oa Ib. 67,865 74,168 
Equivalent water from and at 2t2 

deg. Fahr. ‘a 5 a Ib. 82,171 89,076 
Boiler horse-power made a .. 840.2 260 
Cubic feet of metered natural gas 

used per hour per boiler horse- 

power .. oe - es -- 42.26 34 


The last test was made with gas at a high pressure, 
venyent from 7 oz. to 30 oz., and the average pressure is not 
stated. 

Burner Tests.—Mr. Daniel Ashworth, Member, has 
contributed the following results of tests made by him 
with various gas-burners on a two-flue horizontal boiler :— 


Gas Pressure Cubic Feet of Natural 





Name of 
No. at Burners “ Gas per Hour per Boiler 
in Ounces. Burnet. Horse-Power Made. 
1 0.76 | Hoffmann 58.0 
2 0.76 | ” 69.7 
3 0.34 | Reno 67.0 
a 0.34 James 63.0 
5 2.00 | Miller 74.0 
6 1.10 Bailey 47.0 


Possible Efficiency with Natural Gas.—The foregoing 
constitute all of the natural tests that the writer has 
made, as well as all available and reasonable tests made 
by o although there are many tests published by 
burner people which are ay Bey oe weer 

The tests here given show that it is not possible to-get 
better efficiency with natural gas than with coal, and 
prove rather that the best ccal efficiencies cannot be ob- 


for dilution” which must be 
On the Cook boiler test, No, 7 


supplied with burners. 
oo, the Orsat showed :— 





7.8 percent. of CO 
8.05 = of oxygen 
0.00 o of CO 
84.15 me of nitrogen 
Total 100.00 


for the composition of the products of combustion at the 
boiler damper when 72.7 per cent. of the heating value of 
the gas was absorbed by the boilers for evaporation. 
Such a poor analysis is almost an impossibility with any 
boiler when burning coal. 
To produce a boiler horse-power 

966 x 34.5 = 33,327 B.Th.U. 


must be absorbed by the water in the boiler. Assume 
that, on an average, natural gas has 1100 British thermal 
units per cubic foot. Then, if the gas is burned at 
100 per cent. efficiency, 

33,327 divided by 1100 = 30.3 cubic feet 


of gas must be used per horse-power per hour. Yet 
tests are sometimes reported where from only 17.4 to 
19.8 cubic feet were used per hour per boiler horse- 
power. ; 

Assuming 75 per cent. to be the best efficiency obtain- 
able with natural gas under boilers (and this is very 
difficult), then 

30.3 divided by 0.75 = 40.4 cubic feet 


of gas, at normal barometer and tefnperatures, which 
must be used per hour per boiler horse-power. 

Finally.—1. There is but little advantage possessed by 
one burner over another. 

2. As good economy is made with a blue as with a 
white or straw flame, and no better. _ 

3. Greater capacity may be made with a straw-white 
than with a blue flame. 

4. An efficiency as high as from 72 to 75 per cent. in 
the use of gas is seldom obtained under the most expert 
conditions. 

5. The “air for dilution ” is greater with gas than with 
coal, so that possible coal efficiencies are impossible 


with fae 

6 not expect, in good commercial practice, to get 
a boiler horse-power on less than from 43 to 45 cubic feet 
of natural gas, the same being referred to 60 deg. Fahr. 
and 4-oz. pressure above a barometer of 29.92 in. 

7. Fuel costs are the same under best conditions with 
natural gas at 10 cents per 1000 cubic feet and semi-bitu- 
minous coal at 2.87 dols per 2240 Ib. 

This is based on 3.51b. of wet coal being used per 
boiler horse-power per hour, or 45 cubic feet of natural 


as. 
° 8. Expressed otherwise, a long ton of semi-bituminous 
coal is the equivalent of 28,700 cubic feet of natural gas, 
while a short ton of such coal is the commercial equivalent 
of 25,625 cubic feet. 

9. As compared with hand-firing with coal in a plant of 
1500 boiler horse-power output, coal being 2 dols. per 
2240 Ib.—considering labour-saving by the use of gas— 
natural gas should sell for about 10 cents per 1000 cubic 
feet. 








LECTURES ON ENGINEERING JURISPRUDENCE, &c.—The 
Engineering and Scientific Association of Ireland, in 
their arrangements for the 1906-7 session, have included 
in their. programme a course of four lectures on ‘‘ Engi- 
neering Jurisprudence.” These lectures will be delivered 
by Mr. W. H. Boyd, B.A. The lectures at present 
arranged run through the next three months. - 





ComPaRATIVE Erricrknorgs OF Pumpine Piants.—In 
the Zeitschrift des Vereines Deutscher Ingenieure, of Sept- 
ember 22, A. Carlsund, of St. Petersburg, draws atten- 
tion to some interesting figures on the efficiencies of 
various water-works pumps. a pers recently 
published by H. Neumann and by La Baume, a 
steam-pump should, on average, perform work equiva- 
lent to A = 200.000 metre-kilogrammes per kilogramme 
of coal. The Dortmund Water Works have made the 
noteworthy performance of B 283,200 metre-kilo- 
grammes per kilogramme of coal, this figure representing 
the yearly average. During the trials of the machinery 
of the new water works at Beelitzhof, near Wannsee, 
which are driven by pumps of the Aschersleben Maschi- 
nenbau A.-G., the re C = 349,425 metre-kilogrammes 
was reached. The trials of a plant in Bergheim, where 
es motors are employed, gave D = 387,000 per 

il mme of lignite briquettes, and the average figure 
of the first six months of 1906 is E = 314,000 kilogrammes 
At St. Petersburg the engineering works of Nobel 
put down in 1905 a pumping plant of three Diesel engines, 
driving double-acting plunger-pumps. The 72 hours’ 
trials showed that 1 kilogramme of naphtha fed in the 
three sets, 1,168,000, 1,208,500, and 1,109,100 metre-kilo- 
grammes; renewed trials at the end of the first year 
oo the higher figures of 1,256,700, 1,248,400, and 

205,500 metre-kil mmes per kilogramme of naphtha ; 
the mean would = 1,236,833. As the losses incurred 
in starting and stopping Diesel engines are small, these 
figures may be accepted poeta A as working 
averages. From these data A. Carlsund deduces the follow- 
ing—of course, somewhat uncertain—values for the work 
done = large calorie :—A = 28.6, B = 40.5, C = 49.9, 
D = 80.6, E = 65.4, F = 123.7 metre-kil mes ; and 
the total efficiencies of the 


A = 6.7 per cent., B= 9.5, 


would be 
&: = TLé (these three cases 


concerning steam ines); D= 185, E= 153 (pro- 
ducer-gas motors); F = 28.9 and cent. (Diesel engines). 
Diesel engine should thus be by far the most 





tained with gas, This is due to the large volume of “‘air 


efficient. 





CATALOGUES. 


UnpeRr the title of “‘ Some Sea Specialities,” a number 
of American firms draw attention to the several items in 
which they do business. The book is illustrated with 
of modern vessels, and is edited by Horace 

of New York. Among the variety of subjects 
advertised are to be found such things as paint, medicine 
turbines, electrical supplies, boilers, and a host of other 


ill-assorted things. 

Messrs. Crom and Co., Limited, of Chelmsford 
and Salisbury House, London-wall, E.C., have issued 
new catalogue of alternating-current generators und 
motors. A large range of machines have been stan. 
dardised from 2 brake horse-power to 200 brake horse. 
— and prices and other particulars are tabulated, 

he catalogue also contains some general notes on alter. 
nating machinery, and a number of useful formule relating 
to output, &c., are appe ded. 

Messrs. W. H. y and Co., 30, Spring Gardens, 
Manchester, issue a circular deseribing their special form 
of water-coolers. In these pages particulars of their 
various makes are given, together with information 
likely to be of interest in this connection, such as atmo. 
spheric temperatures, &c. 

Messrs. Neale and Wilkinson, Limited, 32, St. Mary 
Axe, EC., have sent us a folder, which they call an 
““A BC of Tariff Rates.” The book is likely to be useful 
to many whose business involves the constant dispatch 
abroad of small parcels, for in its pages are given parcel 
rates to a large number of the more important countries 
of the world, with customs regulations, &c. 

Messrs. Carrick and Ritchie, Edinburgh, issue a cata- 
logue of turbines, pelton-wheels, and water-motors. This 
list is well illustrated, and a large amount of information 
is given regarding the construction and also the conditions 
necessary tor the successful working of such motors. This 
firm are makers of the Girard and Waverley turbines. 
The list is fully priced. 

Messrs. Drake and Gorham, 66, Victoria-street, S.W., 
have sent us several publications dealing with Nernst 
and Tantalum arc-lamps. These lamps are, of course, 
now well known. The lists illustrate the various forms 
made, and also different designs of fittings and acces- 
sories, such as shades, &c. The Jandus arc-lamp is 
described in a third list, and illustrations and particulars 
are giyen _—_—— made for a variety of purposes. 

Messrs. iott Brothers, 36, Leicester-square, W.C., 
and of Lewisham, have sent us several lists, and a number 
of separate sheets filed in covers, descriptive of the many 
types of instruments of which they are manufacturers. 
One list deals with volt and ammeters of different forms 
for continuous current, the ov including recording 
and indicating types of portable and switchboard form. A 
second list deals with transformers, and with voltmeters, 
ammeters, and wattmeters for alternate current. Portable 
main-testing sets, galvanometers, speed indicators, &c., 
are described and illustrated in other sheets, &c. 

Messrs. F. Smith and Co., Stratford, E., have forwarded 
us a catalogue of iron buildings, &c. This firm are 
makers of all manner of portable, temporary, or per- 
manent buildings for which light iron-work is suitable. 
Such buildings include, of course, bungalows, offices, club- 
rooms, chapels hospitals, workshops, &c. 

The Mirlees Watson Company, Limited, of Glasgow, 
and 158, Gresham House, Old Broad-street, E.C., have 
brought out a new illustrated catalogue, in which the 
Mirlees-Diegel oil-engine is described. The special features 
of this type of engine are now well known. Either crude 
petroleum, shale oils, or crude naphtha, &c., may be used 
with these engines, which are built in units of power of 
various sizes. 

We have received from Messrs. A. G. Mumford, 
Limited, of Colchester, two catalogues relating to 
boilers. and engines of various ty me—a small and 
well-illustrated | pamphlet—describes the Mumford patent 
water-tube boiler. e second is a larger cloth-bound 
book, the pages of which are given up to the description 
of engines, boilers, pumps, and general machinery for 
yachts and craft of moderate size. 

Messrs. Siemens Brothers have published a new wy vo 
let under the title of ‘‘ Electricity in Steel Works ;” this 
describes the various uses to which electric power is well 
adapted, in mills, &c. The book is well illustrated with 
reproductions of photographs and diagrams, and is re- 
plete with interesting information weetng wer con- 
sumption and details of various installations. Different 
types of plant are illustrated, such as gas-engine generat- 
ing sets, turbo-generating sets, &c., and all manner of 
appliances, such as charging-machines, ladle cranes, over- 
head travelling-cranes, plate-roll motors, electrically-driven 
table aun te. are all given attention. rt 

Messrs. Peckett and Sons have sent us an advertising 
card consisting of an aluminium sheet, on which is & 
coloured transfer of a six-coupled saddle tank-engine. 
Messrs. Peckett and Sons are builders of locomotives of 
all descriptions, and their Atlas Locomotive Works at 
Bristol are well adapted to quick production. 








Mersty Docks.—The treasurer of the Mersey Docks 
and Harbour Board has issued his accounts for the year 
ending July 1. The total tonnage of vessels inwards and 
outwards in 1905-6 was 32,295,712 tons, against 31,992,774 
tons in the previous year. The receipts for rates on 
vessels and — amounted to 1,374,042/., against 
1,344,560. Other receipts brought up the total revenue 
to 1,726,199. The pa ments included 100,000/. to sink- 
ing fund in respect o nded debt, and a credit balance 
of 39,3911. was carried to unappropriated receipts account. 
The Board’s liabilities include 24,227,5432. for bonds out- 
standing. annuities, debenture stock, and prom1<sory 
notes. The balance of borrowing powers authorised, but 
unexercised, is 7,672,543/, 
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ELECTRICAL APPARATUS. 


6180. Lionel Robinson and Co., Limited, and L. I. 
Robinson, Thames Ditton. Anti-Vibration Devices. 
(2 Figs.) March 14, 1906 —This invention relates to the construc- 
tion of a damping device whereby vibration of the pcinter of an 
electric meter, or the like, is prevented. Broadly, the invention 
consists in forming a vane at one end of a spoke on the pointer- 
spindle either with or without perforations therein, and of such 
proportions with regard to the casing holding the apparatus and 
the torque on the spindle that the required damping effect is 
obtained without the necessity of a closely-enclosing receptacle. 
A represents a spindle working in pivots in a framework D, the 
pointer F being attached to one end of the spindle, so that when 
rotation is imparted to the spindle A by the action of an elec- 
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trical force—such, for instance, that due to the coil E acting on 
pieces of eoft iron—it will move the pointer F over an index. To 
prevent the osci lation which usually occurs, the arm G is attached 
to the spindle and carries at its outer end the framework H 
formed of thin wire, and having secured therein a sheet of tissue 
paper I with holes, the edges of which are left rough, so that on 

ing through the air eddies are formed which materially 
ncrease the stopping effect of the vane. The vane oscillates in 
the space between the plates M and O, and by duly proportioning 
the size of the vane I, and the number of holes therein, the 
motion of the pointer F may be reduced almost to a dead-beat 
action. The weight of the vane on the spindle is balanced by a 
counterweight, so as to render the instrument more sensitive. 
(Accepted August 9, 1906.) 


19,368. J. H.S. Mawdsley, Taunton. Brush-Holders. 
(7 Figs.| September 25, 1905.—This invention relates to im- 
provements in brush-holders of the type ified in the specifi 
tion of Letters Patent No. 2098, of 1905, by which improvements 
it is rendered ible to quickly connect and disconnect the 
brushes, to hold the in a convenient position for the inser- 
tion of new brushes when the old ones are worn out, and to 
— the holder itself coming against the commutator when the 

rush is worn down to a certain level. 1 is the bearing arm, 2 the 
brush arm, and 3 the carbon brush, as in the former specification. 
4 is a copper cap which differs from that described in the former 
specification in that it is imperforate, and is not secured by 
means of an adjustable screw. 5 is a movable jaw attached by 
the conducting spring 6 to the extension of the bearing arm 1. 








This jaw 5 is perforated for the passage of the fixing screw 8; 


10 is a cross-piece having short trunnions at each end, the latter 
bearing within the stampings of the brush arm 2. The cross- 
piece is perforated by a threaded orifice, in which the end of the 
screw 5 works. By this means, when the screw 8 is screwed 


home, the jaw 5 is enabled to grip the 4 tightly. By loosen- 
ing this screw 8 the jaw 5 can be Gael we out of the way for 
ready :emoval of a worn brush and the insertion of a new one. 
11 is adjustable hold off screw. It is threaded through a 
ee 12 similar to the cross-piece 10, and it fulfils two 
ne 28, according to its position. Thus, when the brush-arm 
Taisc’ so as to remove the brush from the commutator, and the 
int of the screw placed so as to rest on a shoulder 14, the 
h-arm is held away in its raised position to facilitate the 





removal of a worn-out brush and the insertion of a new one. 
Again, when during the run of a machine the brush becomes 
worn down to such an extent as to bring the point of the screw 
on to a shoulder 15, the brush arm can no longer move towards 
the commutator, and the cap 4 and the jaws of the holder are 
saved from coming in contact with the revolving commutator. 
(Accepted August 9, 1906.) 


21,034. E. Arnold, Karlsruhe, Germany, and J. L. 
La Cour, Edinb Electric Motors. (2 Figs.) 
October 17, 1905.—In direct-current machines for high speeds and 
heavy overloads, commutating poles are frequently re to 
obtain a sparkless commutation. These poles are excited by the 
armature current to such a strength that the field beneath them 
is oppositely directed to the armature field and just suffices to 
induce the electromotive force necessary for commutation in the 
short-circuited coils. The same arrangement has been several 
times proposed for single-phase motors, but since in single-phase 
motors the pulsation in the main field ind large elect tive 
forces in the short-circuited coils, it is here necessary to excite 
the commutating poles in a different manner from that for direct- 
current machines. According to this invention, commutating 
poles and windings are provided which give the most favourable 
conditions for commutation, and also reduce the electromotive 
force induced by the armature field toa minimum. The arrange- 
ment of the poles is shown in the figure. The main poles are 
represented by P!, the commutating poles by P?, the armature by 
A, and the commutator by K. Since the armature ampere-turns 
produce a stray field under the commutating poles, which is 
harmful to commutation, and further produce a harmful leakage 
field under the main poles, a compensation winding O W is pro- 
vided in the poles-shoes of the main poles, and a winding W! on 








the commutating poles, both carrying the current flowing in the 
armature. The compensation winding of the main poles is pro- 
vided with a number of ampere-turns equal to that of the portion 
of the armature winding lying beneath the main poles, so that 
no cross-field can then be formed under these poles. The wind- 
ing W! on the commutating poles has a somewhat greater number 
of ampere-turns than that of the portion of the armature winding 
lying between the poles, so that the field produced under the 
commutating poles by the armature winding, the compensating 
winding C W, and the winding W!, will facilitate the commuta- 
tion of the armature current in the short-circuited coils. There 
is, besides the compensating winding on the main poles, also the 
exciting we t W necessary for the production of the main 
field, and this ey J may be either in series or parallel, or partly 
in series and partly in parallel, with the armature. In order to 
compensate the electromotive forces induced in the short-circuited 
armature coils by the main poles, a second winding W2 isarranged 
on the commutating poles, which winding is either in parallel 
with the armature or across the line. This winding produces 
under the ——e a field, which is nearly 90 deg., or 
in time a quarter period, displaced from the main field. If the 
short-circuited armature coils rotate in this field, electromotive 
forces are induced in them which oppose the electromotive 
forces induced by the pulsation of the main field. (Accepted 
August 16, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


3218. A. Sulzer, E. Sulzer, J. Sulzer, and C. Sulzer, 
Winterthur, Switzerland. Internal- bustion 

es. (3 Figs.) February 9. 1906.—This invention relates 
to improvements in internal-combustion engines of the slow- 
combustion wpe, and has for its object to provide means by 
which the combustion curve and the development of the diagram 
may be completely controlled. Internal-combustion engines of 
the slow-combustion type are provided, according to this in- 
vention, with an auxiliary chamber b, into which the combustible 
gas or mixture is admitted. This chamber communicates with 
the main cylinder a, so that the fuel or charge, whilst retained in 
the auxiliary chamber ), is compressed by the pressure trans- 
mitted by the engine piston k through the communication passage 
l. Working within the auxiliary chamber is a piston ¢ operated 
at the required moment to drive the charge through the com. 
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munication conduit 1, and over an ignition device z into the main 
or engine cylinder, and by controlling the movement of this 
piston ¢ by its driving mechanism, the charge can be forced into 
the cylinder a more or less gradually, in accordance with the 
desired law of combustion, the diagram surface being determined 
by the quantity of fuel thus su; . It will thus be seen that 
the piston ¢ acts only as a device for regulating the combustion 


members, one fitting eccentrically within the other, the work 
being eccentrically mounted on the inner member, so that the 
eccentricity of the work may be adjusted by angularly adjusting 
the inner member in the outer member, and the inventivn con- 
sists of the construction and arrangement of parts whereby the 
turning of crank-pins and webs of cranks of varying throws can 
be very conveniently effectedin one and the same chuck. The 
body proper of the chuck is made of a double tubular part a, a, 
the inner tube a2 of which is eccentric with respect to the outer 
tube a. The inner tube a? has a vertical division through the 
main portion of its length (see Fig. 2) and cross cuts or divisions 
b, b at the ends respectively of the longitudinal division whereby 
aclip-like character is given to the inner tube a? the longitudinal 
edges of which have ear-pieces or lugs for tightening screws (not 
shown) to pass through. In the inner tube a, of the chuck body 

















a second double tubular body part c, c? is fitted, resembling gene- 
rally the larger double tubular body a, a2. On the outer tube c 
a series of worm-wheel teeth are cut, and between a pair of side 
lugs on the inner tube a2 a worm ¢ is arranged on a spindle, by the 
turning of which the tc, c2 is rotated and adjusted in the 
inner tube a2, On the front end of the chuck is fixed a quadrant- 
sha plate g which carries a - g?, the axis of which is coinci- 
dent with the axis of the chuck body. On the pin g? a double- 
flanged web-holder / is arranged. The inner end of the chuck- 
body a, a? has a flange a® with bolt-holes therein, by which the 
chuck is secured to the face-plate of the lathe. The outer end of 
the chuck is supported by a holder i secured to the bed & of the 
lathe. The holder i carries a series of adjustable bearing-blocks 
@, by the adjustment of which the true rotation of the chuck is 


ensured, (Accepted August 15, 1206.) 
RAILWAYS AND TRAMWAYS. 
3696. E. Peckham, London. Axle Journal-Boxes. 
(3 Figs} February 14, 1906.—The present invention relates to 


improvements in the construction of journal-boxes for the axles 
of railway, tramway, and other vehicles, and the object is to 
construct a journal-box which is effectively closed against the 
admission of dust or grit, and also to prevent the escape of the 
oil or lubricant from the box. The invention is an improvement 
of the type of journal-box having an open back adapted to 
contain packing for the axle, and to be closed by a disc or plate 
fastened to flanges of the box-casing. In ca tae gf proposed 
boxes of this type no adequate means are employed for causing 
the box to be perfectly closed, or to remain so after the bearing 
becomes worn, without periodical readjustment. The result is 
that unless the boxes are attended to almost daily, the lubricant 
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will ooze out, causing a waste and annoyance. It is proposed to 
employ in a journal-box of the above character a stulfing-box or 
meus receptacle 10 packed with suitable material and placed 
within the open chamber or recess 9! formed at the rear end of 
the journal-box casing 1. The flat surface of the receptacle 10 
which is brought into tact with a hined flat surface 12 of 
the casing be’ ng given a smooth finish, to correspond with the 
smooth finish of the surface of the casing, a sliding movement of 
the stuffing-box is allowed when the ing wears without 

ing a way for the oil to The improved box will 








process, and according to the law of its movement t the 
fuel into the compression c ber more or less gradually, thus 
determining the shape of the combustion curve, whilst the 

uantity of fuel introduced controls the surface development of 

e diagram. This feature differentiates the present invention 
from those in which auxiliary pistons have been employed to com- 
at te the charge, either in co-operation with the main piston, or 
ndependently thereof. (Accepted August i5, 1906.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
9954. es, Limited, and N. Walker, Smeth- 
(4 Figs.] April 28, 1906.—This invention has 


wick. Chi 
for its object the turning of the pins and webs of cranks which 
are solid or one piece with the crank and to 


relates 
chucks for turning eccentric work comprising two cylindrical 








therefore remain perfectly closed for & considerable time with 
practically little or no attention. Besides ng the merit 
ot efficiency, the improved journal-box is simple of construction, 
- : apap iis less costly to manufacture. (Accepted August 9, 
1 


19,158. M. B. Mountain, G.M. Gibson, and A. F. 

. Life-Gu (5 Figs.) September 22, 1905. 

—This invention relates to life-saving gape for tramcars, 
and refers to that type of a in w a swing gate, 

moved rearwardly, serves to lower the front edge of a tray by 

which the obstruction or object to be removed is automatically 


picked up, and the vehicle wheels prevented passing over it. 
According to this invention, the gate axis a is mounted at the 
b, bl which extend rearwardly, and 
pilot board ¢. 


extremity of two long bars 
at their rear ends are secured to the The axis a 
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is also held by two rods d, d! which extend backwards to the end 
sill of the car-wheel frame, the bars and rods respectively forming 
cantilevers, and serving to support the gate axis at the proper 
elevation and at the proper distance from the car front. The 
device for holding the front edge of the tray e elevated, and 
lowering the same, consists of a slotted pivoted lever f and a rod 
g engaging the slot in such lever at one end and a lever-arm / on 
the tray axis iat the other end. The lever is mounted on the 
end sill of the agen and the position of the slot in the 
lever is such that when the bottom of the slot is in the same 
horizontal line as the lever axis, the slot inclines backwards and the 
lever holds the tray elevated ; whilst when the lever is moved 
until the end of the slot is some distance below the horizontal 
line of the lever axis, the slot inclines forward, and thus allows 
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the pin of the connecting-rod g to slide along it, and the front 
edge of the tray e to lower. For bringing about the action of 
the slotted lever it is connected with the gate by means of a 
long rod k, Upon the lower part of the gate being moved 
backwards, the rod is moved forwards, and the slot lever is 
moved on ite axis, thereby causing its slot to incline towards 
the front of the car and allow the pin of the tray-connecting-rod 
f to slide along it and the tray to fall. The connection of the 
ong rod k with the slotted lever / is such that when the front 
edge of the tray e is lowered the point of connection is still 
above the axis f! of the lever, Thus, on pushing back the rod 
k it serves to move back the lever until in its former position, 
when the pin of the tray-connecting-rod g drops to the bottom of 
the slot and again holds the tray elevated. (Accepted August 9, 
1906.) 


25,255. L. W. Crosta, Nottingham, and F. W. 
Bidder, Westminster. sramwey Crossings. [18 
Figs.) December 5, 1905.--This invention has for its object im- 
provements in the construction of acute and obtuse tramway 
crossings from ordinary tramway rails. According to one method 
of carrying out this invention, the crossing is built up of three 
pieces of ordinary tramway rail 1, 21, 22. One of these pieces— 
viz., 1—passes through the crossing, and the other two pieces— 
viz., 21, 22—are cut and shaped to abut up to opposite sides of the 
through rail, the various pieces of the crossing being suitably 
shaj and provided with through and crossing grooves, accord- 
ing to the angle, curve, and requirements of the crossing. Ac- 
cording to a second method, the crossing is also constructed of 

















three pieces of ordinary tramway rail, one of which—viz., 27—is 
bent to form part of the through line and part of the crossing 
line. The other two pieces—viz., 43, 44—meet at or about the 
centre of the bend in the first-mentioned piece, and all the 
pieces are cut and shaped to abut up to each other, and 
provided with through and crossing grooves. In the arrange- 
ments described the pieces of rails forming the crossings are 
fastened together by spacing-blocks or brackets, fish-plates and 
bolts, or other similar fastenings, and all the pieces may be 
attached to a foundation plate. Where the shape of the crossings 
permits, the spacing-blocks or brackets may form the whole or 
part of the roadway between t..e Pails, and the tops of the rails 
and the bottom of the grooves in the rails may be fitted with 
renewable wearirg surfaces, (Accepted August 15, 1906.) 


26,680. Edgar Allen and Co., Limited, and W. C. 
Warlow, Sheffield. Tramway Points. (3 Figs.) De- 
cember 21, 1905.—The invention relates to an improved method 
of securing the heel-pin into the movable tongue of the point. 
By the method ordinarily employed a hole is formed right through 
the heel end of the tongue, rec or countersunk at its 
topend. Into this a pin is fitted, riveted over, and cut off flush 
with the tread, this pin being larger in diameter on the under- 
side of the tongue, so as to form acollar. The projecting portion 
of the pin fits intoa hole in the bed of the point-bex. It has 
been found that when the tongue is made of manganese steel, 
which is invariably the case in modern practice, the riveted end of 
the pin, which is usually of mild steel, wears down into a hollow 
space, and as it is desirable that the wearing surface of the 
tongue should be kept intact and as even as possible, the object 
of the present invention is to obviate this defect. A hole is cast 


or otherwise formed in the underside of the heel of the tongue a 





deep enough to receive the reduced end ! of the pin b without 
penetrating to the top side, the reduced end of the pin being 
proportionately shortened. The hole is tapered inwardly so 
that it is larger in diameter at its inner end than at its external 
orifice. The reduced end of the pin, which is secured into this 
hole is formed with a corresponding taper, but smaller in dia- 
meter than the hole, so that when the pin is inserted into posi- 
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tion, space is left around the head of the pin and the internal 
walls of the hole. The pin is then securely cramped in the de- 
sired position and white metal c or other suitable substance is 
run into the annular space, so that when it sets the pin in firmly 
em bedded in the heel of the tongue, the upper surface or tread a! 
being in no way disturbed. In some cases the interior of the 
hole or the head of the pin, or both, is or are formed with 
roughened or jagged surfaces d. (Accepted August 15, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


21,170. W. Schmidt, Wilhelmshohe, Germany. 
Superheaters. (2 Figs.) October 18, 1905.—This invention 
relates to improvements in and in connection with tubular boilers, 
and consists in providing such a boiler with J-shaped super- 
heater tubes arranged in one or several fire-tubes in several 
ranges. bis the boiler proper, f is the furnace, and + the flue- 
tubes. Above the flue-tubes three large tubes h are provided to 
contain the (J-shaped superheater tubes arranged concentri- 
cally therein in several ranges. The (J-shaped superheater 





tubes lying in the outer range have the greatest length, whilst 
the central and inner tubes decrease successively in length. At 
the front ends of the tubes A steam-chambers are provided for 
supplying steam to the superheater tubes and discharging it 
therefrom, the steam-chambers being circularly shaped. The 
steam is led to the long outer superheater tubes, from which it 
passes to the central range of J-shaped tubes, and from thence 
through the inner range of tubes to the cylinder of the engine. 
(Accepted August 1, 1906.) 

10,973. F. Hargreaves and G. Dixon, Bolton. 
Superheaters. [3 Figs.) May 10, 1906.—This invention 
relates to steam superheating apparatus of the type comprising 
a number of bent loop-sha tubes opening into a box provided 
internally with a wall or partition that divides the interior of the 
box into two chambers and separates the adjacent ends of each 
tube, so that steam entering the chamber at one side of the divi- 
sion will pass through the tubes and enter the chamber at the 
opposite side of the division. The lower part of the division e, /, 
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which may conveniently be made as a loose diaphragm con- 
structed in separate pirts with inclined edges for ensuring, by 
wedge action, the tight fitting of the edges of the diaphragm 
against the inner surface of the box, is formed at its base with a 
longitudinal recess, which, with the adjacent lower part of the 
box a, constitutes an intermediate chamber g. The steam-super- 
heating tubes are arranged in two groups A, /}, and the side walls 
of the chamber g are corrugated and so arranged relatively to the 
tube ends that one of them separates the adjacent ends of the 
tubes A of one group, and the other separates the adjacent ends 





of the tubes /! in the other group; whilst the intermediate 





chamber g connects the outlet ends of the tubes h to the inlet 
ends of the tubes h1, so that steam entering one side chamber & 
of the box a will flow through the group of tubes h into the inter. 
mediate chamber g, and thence flow through the other grou; of 
tubes /1 into the other or outlet side chamber m of the box, so 
that it flows through the two groups of tubes in series. The 
alternate tubes in each group h, h! are preferably made sho: ier 
than the others. (Accepted August 1, 1906.) 


10,140. John Hargrcaves, the Younger, Manches. 
ter. Steam-Traps. (5 Figs.) May 1, 1906.— ao ve. 
lates to improvements in the float type of steam-trap. The inven- 
tion broadly consists in using a floating equilibrium valve, or, to be 
more clearly understood, an equilibrium valve so constructed as 
to form a float in itself, which is opened by the floating power of 
the water of condensation, and closed by gravity in the absence 
of water. Inchamber A there is provided a valve-seating D at ihe 
bottom, also a removable valve-seating E at the top in alignment 
with D. In conjunction with these there is a floatirig hermetically. 
sealed metal cylinder F, having thereon two valves G and Hi. 
Opposite inlet B is a port I which connects chamber A through 
valves G and H with outlet J. In the top of port I a removable 
examination cap K is screwed into the body of the trap. Secured to 
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trap K isa plate I. to check the lift of float F. Dividing port I 
from outlet J is a baffle-plate M, the object of which is to prevent 
steam escaping through outlet J when valves G and H are float- 
ing. In the top of baffle-plate M is a vent N to allow air accu- 
mulating in port I to escape to outlet J. In the body of the trap 
at bottom of port Iis a plug-hole O or other suitable opening, 
which may be opened to allow foreign matter collecting to be 
removed. In working, the steam and water of condensation enter 
the chamber A at inlet B until water rises in chamber A sutfi- 
ciently to raise the float F with valves G and H attached, where- 
upon the water discharges past valves G and H into port I to 
outlet J owing to the steam pressure. Immediately the water is 
expelled from chamber A the float F falls, causing valves G and 
H to close on seatings D and E by the action of gravity. (Ac- 
cepted August 16, 1906.) 


16,313. J. Dewrance, Southwark, and G. E. Wall, 
Streatham, E. J. Collier, Clapham Common, and 
Brixton-Hill, Executors of the late 

' Wall, Southwark. Reducing Valves. (2 Fiys.) 
August 10, 1905.—This invention relates to valves for regulating 
the discharge of a fluid of any given pressure in such a manner 
as to automatically restrict the pressure of the discharge to some 
predetermined reduced pressure, the particular objects of the 
present improvements being to ensure the seating of the valve 
with greater firmness, and the prevention of leakage. In carry- 
ing out the invention, the rod a which connects the valve ) with 
the diaphragm c is furnished on the side of the latter remote 
from the former, with a supplementary diaphragm d and support- 
ing piston d!, both of larger diameter than the diaphragmec. One 
side of the small diaphragm c is exposed to the “initial” pres- 
sure, whilst the supporting piston c! on its opposite side is ex- 
posed to the “‘ reduced” pressure, the fluid passing by way of an 
axial passage a! in the rod a to a chamber c? in the piston c!. 
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One side of the supplementary and larger diaphragm d is also 
exposed to the “ pe uced” pressure, the fluid being admitted by 
way of a port c® in the piston cl, whilst the supporting piston 
on its opposite side is exposed to the atmosphere. The “ re- 
duced ” pressure, acting on the larger diaphragm, is balancé 
by springs or by a lever and weight, these being increase: 
in power to correspond with the increased area, or a merc 
column may obviously be substituted. Under the circumstan: 
described, the valve being closed and the larger diaphrag™ 
exposed to the “‘ reduced” pressure, any slight excess, acting 0 
the larger diaphragm, exerts a corresponding power to overco! 
the resistance of the smaller diaphragm, thereby pressing ‘" 
valve firmly to its seat, and making a perfectly fluid tight closur e. 
Upon this slight excess of pressure on the “reduced” pr 
sure side of the valve ceasing to prevail, the conditions beco: 
such that the controlling valve is free to open upon furth 
slight reduction of pressure taking place in the * reduced ” pre*- 
sure. (Accepted August 15, 1906.) 
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THE COMPOUND-REACTION STEAM- 
TURBINE. 


Ix our issues of January 13 and February 3, 
1905, we gave an outline of a theory of the com- 

und steam-turbine, by means of — 4 is * 
asy matter to properly proportion any turbine o 
the. impulse con. oot as that introduced by 
Professor Rateau. This method of working, due 
originally, we believe, to Moorhouse, has since been 
adopted by Mr. Zoelly. Incidentally it was shown 
that, provided it was possible to work impulse and 
reaction steam-turbines with no losses save from 
blade and bucket friction, the latter type should 
have a better efficiency by some 10 percent. In 
neither case, however, can these ideal conditions 
be realised. ‘The impulse turbine must work 
drowned, so that in the stages in which the 
admission is partial there-is a loss due to the fact 
that the buckets on reaching the steam jet are 
filled with quiescent steam, which has to be 
suddenly put into motion. In the reaction turbine, 
on the other hand, although this source of loss is 
avoided, there is, at least as usually constructed, 





velocity and direction of the steam as it leaves the 
guide-blades, and 6 is the bucket angle at entrance, 
then for synchronism the — of the wheel should 
be s = BOC, measured on the same scale as v,. If 
the wheel moves either faster or slower than this, 
there will be a loss by shock. hens 
Lack of synchronism has a further effect, since it 
alters the velocity DE, Fig. 2, with which the 
steam leaves the bucket, and consequently the 
volume of steam passed through with a given head. 
Mr. Parsons has stated that, on holding fast the 
shaft of one of his turbines, the weight of steam 
through is within 5 per cent. to 10 per cent. 
of that passed at full load. Since in such case the 
steam does no mechanical work, it must be much 
superheated, and correspondingly increased in 
volume, so that the 5 per cent. to 10 per cent. 
decrease in weight really means an increase in the 
velocity with which the steam flows through the 
blading. Thus, if the pressure below the governor 
valve were 100 lb. per square inch absolute, and 
the vacuum at discharge was 27.5 in. of mercury, 
the volume of the steam discharged would be about 
342 cubic feet per lb., since it would be super- 

















W 


' 


(__.... ¥8 widthof Groove._.->4~ 


another, which can best be explained by reference 
to Fig. 1, which we reproduce from Mr. W. Chilton’s 
paper, read before the Manchester Section of the 
Institution of Electrical Engineers in February, 
1904. Starting from the steam inlet, there is first a 
group consisting of eight rings of buckets identical 
in all respects. Now in its passage through these, 
the steam is constantly increasing in volume by its 
expansion, so that the velocity with which it issues 
from the last ring of buckets must be considerably 
greater than that with which it leaves the first set. 
Hence, if the bucket is moving ‘in synchronism ” 
with the steam leaving the first guide-blades, it is 
under-speeded for the rest of the section, so that 
there must be losses from shock over and above 
those due to bucket or guide-blade friction. The 
fact that the speed of flow through successive rings 
of a Parsons turbine increases from one end of a 
group to the other makes a rational computation of 
the heat expenditure, and of the efficiency of this 
turbine, a matter of great difficulty ; but, as we 
shall show later on, this difficulty can be turned by 
means of a small transformation in practical 
mathematics, which, so far as we are aware, is 
new. 

A bucket is said to move “in synchronism” with 
the steam, when the steam enters the bucket without 
shock. Thus, if, in Fig. 2, A B = »v, represents the 
















absence of shock, the velocity with which the fluid 
leaves the bucket at D will be given by the length 
DE=AH, where C H is set off at right angles to AC, 
and of a length equal to the velocity due to the fall 
in pressure, in passing through the bucket C D. If 
the wheel be stopped, or is moving too slowly, the 
jet of fluid will no longer meet the buckets tan- 
gentially ; and if we assume that the component of 
motion normal to the wheel is destroyed, as is, at 
any rate, approximately true, we may write 
V,2 


w? 
—_- = 8 + — 1 
== (7 q ) (1) 


where 
w= Vn—1 cos (? — a) — 8 cos 0, 


=the number of heat units available for pro- 
dusinn flow through the bucket, m a coefficient 
which we shall take as 0.9, whilst V,, is the 
velocity of flow from the bucket, V,,_, that from 
the preceding guide-blade, and s is the bucket 
speed. Also, 6 is the angle at entrance, and a that 
at discharge. 

The coefficient m is the ratio of the kinetic 
energy of the issuing fluid to the energy available 











heated about 133 deg. Fahr. On the other hand, 
if the turbine were working at full load, with an 
efficiency of 70 per cent., the dryness fraction of 
the steam at exhaust would be about 0.877, and the 
volume discharged about 243 cubic feet per lb., so 
that with the shaft held fast, if the weight 
were diminished by, say, 74 per cent., the velocity 
of flow must have been increased in the ratio of 
185 | 342 
ae Ki ‘ ,0 r cent. 
500 Sag? OF about 1.30 to 1 r 30 per cent 

It has to be noted, however, that the thermo- 
dynamic head producing flow is not the same in the 
two cases. Part of the work wasted in friction in 
the higher stages of the turbine is available for 
producing flow in the lower, and taking account 
of this, it will be found that these thermodynamic 
heads are respectively about 324 and 296 British 
thermal units per lb. respectively. To reduce the 
two cases to an equality, the above ratio of 1.30 
may, as a rough approximation, be multiplied by 
/ 4 giving 1.25 as the ratio of the speed of 
the steam, with the shaft held fast, to what it 
is when the turbine is running under full load 
with the same thermodynamic head. This, of 
course, is only a rough estimate—qualitative rather 
than quantitative. 

Referring to Fig. 2, if A B be the speed with 
which the working fluid leaves the guide-blades, 
B C = the speed of the wheel, then, in the 
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for producing flow. It might be more precise to 
write 
V,2 
29 
making the coefficient of loss, for the heat energy 
available, different from the coefticient of loss for 
the ‘‘ carry over;” that is to say, for the kinetic 
energy of the steam entering the bucket. No data 
exist, however, which would enable any distinction 
to be made in the values of m and M ; and a study 
of the data published concerning the Rateau and 
Curtis turbines shows that the values cannot be 
very different. It appears sufficient, therefore, to 
adopt the simpler expression as given in equation (1). 
Several forms of blade have been used in the 
Parsons turbine, Fig. 3 showing a type experi- 
mented with by one of his licensees, but the 
standard pattern is that represented in Fig. 4,* of 
which the proportions have been obtained by 
photographically enlarging actual blades. Here, 
it will be seen, 6 = 71 deg. anda=19deg. Sub- 
stituting in the formula just given these angles, 
we get w = 0.6157 V,,_, — 0.3256s. If in this 
formula we make s = 0, it will be found that the 
velocity of discharge is somewhere about 1.19 
times as great as when s is the synchronous speed. 
This it will be noted is in fair agreement with 
Mr. Parsons’s statement as analysed above ; but 
this analysis must, of course, only be taken as a 


=78mq+M™ 
29 


* The method of proportioning the blades appears to 
be as follows :—Taking as unit tin , the length AB is 
set off = 3} units or Yyin. From the point Aa circle C PD 
is struck, with a radius of 2 units = } in., and with B as 
centre another circle is struck, with a radius of 34 units 
=y,in. This gives the curve for the back of the blade. 
At the point C, where this curve cuts the circle C P D, an 
are is struck, with a radius of 34 units, cutting C PD at 
D. With a radius of 14 units = ; in., the arc AQD is 
oars. rng the curve for the upper half of the front of 
the blade. Joining A to E, the centre of this circle, and 
producing it to F, so that AF = 44 units or , in., the 
arc A I for the lower half of the blade is struck. e ti 

of the blade are then rounded off as indicated. The 
angle of discharge has been taken as that of the bi-sectrix 
of the tangents to the generating curves at I and C, and 
that at entrance as the angle of the bi-sectrix of the 
tangents at Gand H. This is | very close to the 
truth in the case of the angle of discharge, but t seems 


less certainty as to the value of the angle at entrance, and 
it would be of great interest to have both these angles 
determined experimentally by the method of Professor 
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first, approximation, pending a more detdiled study 
of the matter. . 

We have said that the successive rings of blades 
in the same group of a turbine (defining by the 
word ‘‘group” any portion in which the blades are 
all of the same length, and have the same peri- 
pheral speed) are identical, and that in. con- 
sequence the velocity of the steam must increase as 
it passes from ring to ring. It may be suggested 
that this might be avoided by varying the 
number of blades, so as to give a narrower path 
for the. steam where its volume is least, and 
a wider channel, at the later rings of the group, 
after it has expanded. It has, however, to be 
noted that within very wide limits indeed the 
area available for flow is almost independent of the 
number of blades in a ring.. This follows from 
Bernouilli’s famous theorem on the motion of 
fluids through a varying channel. Thus, if we take 
the well-known Venturi meter, represented dia- 
grammatically in Fig. 5, then, in spite of the 
narrow channel afforded the water at the throat, 
the loss of head between P and Q corresponding to 
a given discharge is practically identical with what 
it would be if the pipe were of uniform bore, as 
indicated by the dotred lines. Obviously, the con- 
ditions will not be essentially.changed if inside a 
straight pipe we insert a torpedo-shaped body, as 
indicated in Fig. 6. In this case, as in the other, 
the discharge under a given head will depend almost 
solely on the full bore of the pipe, and hardly at all 
on the area of the narrow annular channel round the 
body 8. There will, no doubt, be a little additional 
loss from increased friction, but the decrease of dis- 
charge due to this will not be one-tenth of what it 
would be if the discharge varied in proportion to the 
smallest area available for flow. In the Venturi 
meter the area at the throat is only about one-ninth 
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the full bore of the pipe, yet, as stated, the 
discharge is practically identical with that of a 
perfectly straight pipe of equal length. Of course, 
the relation stated does not hold under extreme 
conditions, as, for instance, a throat 4 in. in 
diameter expanding toa full bore of 6 in., but it 
does hold over a very wide range, so that in the 
case of a Parsons turbine it appears useless to try 
to equalise the velocities in a group by varying 
the number of blades. The validity of the fore- 
going considerations is, to some extent, dependent 
on the form of the blades, which, it would seem, 
should be in the shape of a bent boat, with very easy 
stern lines, and as sharp as possible at the discharge 
edge. ——— as stated, with well-formed blades 
it is impossible to very materially alter the effective 
discharge by increasing or diminishing the number 
of blades per ring, this alteration can be made 
by varying the angle at which the blades are set, 
and this practice was adopted in the earliest Parsons 
turbines, and in certain cases has some advantages ; 
but the present standard practice, we are informed, 
is ‘to keep the angles constant throughout, save in 
marine work where the angles of discharge are in- 
creased at the low-pressure end. The flow, it will be 
noted from Fig. 4, takes place at an angle of 19 deg. 
with a cross-section of the drum, and the area avail- 
able for flow is, therefore, for the reasons stated 
above, the area of the whole annulus between the 
drum and the casing multiplied by sin 19 deg., or 
0.3458. It will, moreover, be evident that there 
will be some loss due to the ‘‘ dead water” s 
represented by the triangle I C J, Fig. 4, where 
there is certain to be some oddying, so that the 
** efficiency ” of the guide-blades will be correspond- 
ingly reduced, and m, the ratio of the kinetic energy 
of the jet to the energy producing flow, will be les- 
sened, and we shall therefore in what follows adopt 
the value m = 0.9, which seems to agree pretty 
well with the recorded over-all efficiencies of tur- 


‘Equation (1) may be written 
te — w2 
0= 50,100 ®) 


and with this equation it is possible to proportion 
in a rational manner a turbine of any desired 
output, if we can establish a relation between the 
thermodynamic head expended in producing flow 
and the subsequent volume of the steam. 

Such a relation was established in our previous 
articles. It may, however, be convenient if we 
recapitulate the argument here. Taking the ordi- 
nary temperature entropy diagram, such as Fig. 7, 


Fig.7. 
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it is known that if 1 1b. of steam were expanded 
from the temperature T, to the temperature T;,, 
represented in the figure by the lines GE and 
K P respectively, then the area B L M E will repre- 
sent in heat units the maximum possible mechanical 
work which can be done by the steam even in ideally 
perfect conditions. 

This area, expressed in heat units, is 

u=h, -—hy+ ga(T; - Tz) - Tz (on — pre) . (4) 
where h, and h, represent the sensible heats of 
the steam at the two temperatures, T, and T, the 
absolute temperature of the steam at admission and 
exhaust respectively, @, the steam entropy at the 
temperature Tj, and ¢@, and ¢,» the water entropies 
at the two temperatures stated. These quantities 


TABLE I.—The Properties of Saturated Stcam at Different 
Absolute Temperatures. 
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520 0.260 | 28.89, 1073.66 | .0561 |.00188 |2.0646| .00524 1203.6 
530 | 0.382 | 88.76 1066.51 | .0749 |.C0185 |2.0122| .C0505 837.8 
540 0.523 | 48.65 1059.37 | .0934 .00182/1.9617| .004S86 619.9 
550 | O716 | 58.56, 1052.23 | .1116 .00179 1.9131 .00469 4602 
560 0.967 | 68.49 1045.09 | .1295 .00176 1.86€2, .00453 | 316.0 
570 1.285 | 78.43 1037.95 | .1471 |.00173 1.8209 .00187 264.2 
580 1.706 | 88 39 1030.80 | .1644 -00171 |1.7772| .00422 199.9 
590 2.242 | 98.37 1023.66 | .1815 .00168 1.7353; .00408 , 155.0 
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780 | 90.65 290.94 887.97 | .4642 .00131 1.1885 .00235 4.760 
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| | ! | | 


have been tabulated as in Table I., so that numeri- 
cal values for w are easily obtainable. 

Further, the dryness fraction of the steam at 
exhaust would, after expansion in the ideal condi- 


tions stated, be represented by the ratio “= If 


however, the pound of steam is not used in ideally 
perfect conditions, then the whole of the heat repre- 
sented by the area B LEM is not converted into 


— 
heat is carried away to the exhaust ; or, in other 
words, the dryness fraction is greater, so that in al] 
eases this dryness fraction is a measure of the 
efficiency of the motor. 


(To be continued.) 








THE CONTINENTAL FIRE SERVICK8. 


By Eowin O. Sacus, F.R.S. Ep., Architect, 
(Continued from page 333.) 
Germany. —Specran Appiiances; Tue Fyre. 
APPLIANCES TRADE; STATISTICs. 

Ir is beyond the scope of these articles to enter 
into detailed description of all the minor gear used 
in German fire service, but it will be easily under- 
stood that where there is such a large demand for 
fire appliances generally, there must be an infinite 
variety of minor gear. Only in quite general 
terms can mention be made of some of this, so far 
as it is characteristic of Germany. 

In the first place, so far as professional brigades 
are concerned, ‘‘either end” bayonet-couplings are 
practically universal; and some fifteen years’ 
experience of bayonet-couplings appears to have 
convinced all of the German professional brigades 
of their utility. As to the exact type used, there 
is still some difference of opinion, but the hidden 
bayonet (Storz system) appears most in favour. 

Next as to branches. Practically all branches 
have shut-off cocks, and the majority also have 
sprayers or spreaders. With regard to illuminants 
at a fire, the wax torch and the magnesium torch 
are almost universally in use, as are also portable 
electric hand-lamps for officers, superintendents, 
and foremen. The hook-ladder, with the hori 
zontal metallic hook, is almost universal, and fold- 
ing types are gradually finding favour. The hand- 
pump is carried on every machine, frequently in 
duplicate, while small ‘‘extincteurs” are but rarely 
used as a brigade appliance. Mops are also carried, 
and used with good effect on smouldering material. 

It will be easily understood that a country that 
has such large and highly competitive fire-services 
would evolve many appliances that have not actually 
found favour for general use in brigades ; and some 
few of these appliances are mentioned below, such 
as those where electric power or vacuum is utilised 
for extinguishing purposes, and where bicycles are 
employed for mobility. 

As to cycles, the bicycle is finding favour for 
sending out men to act as skirmishers—-i.e., to get to 
the a a before the engine gets there, so as to 
obtain the address of the fire, or to get on to the 
ground early, and report the topography, &c. 

The motor-cycle, or rather quadrocycle, has also 
been introduced for turning out what may be 
termed an advance guard of the fire brigade in 
certain localities. These motor-cycles are designed 
to carry a foreman and two men. It will be seen 
in Fig. 180, page 514, that this machine is fitted 
with a hose-reel, hydrant, an:] branch, and the men 
first on the spot can certainly get to work imme- 
diately as far as fire-extinguishing is concerned. 
But, personally, I am at present no great advocate 
of ‘*turning out” driblets of the force in this way 
as an advancs guard at fires. The only thing in 
favour of the brigades having single orderlies 
mounted on.motor-cycles is that, by getting ahead 
of the first working appliance, and reaching the 
call-point a few seconds in advance of it, the skir- 
misher is sometimes able to save the brigade a 
minute or two in getting to the actual scene of 
fire, in cases where the scene is not immediately 
discernible. I have not yet seen the cycle or 
motor-cycle employed in a really useful manner for 
fire-brigade purposes, although, of course, I am 
fully aware that it has been much favoured in cer- 
tain districts ; for instance, at Milan it was in use 
quite fifteen years ago (1891). 

As regards electric fire-engines, their design is, 
of course, based upon the possibility of being able 
to rapidly connect up the engine with the electric 
mains available, and a new. principle is thus ad- 
vanced—i.e., the advisability or desirability of 
providing the electric supply service of municipali- 
ties with connecting-plugs in the public thorough- 
fares, in the same way as hydrants are provided 
on the water-mains. With the increasing popu- 
larity of the uses of electric energy,’it is not im- 

robable that some such means of drawing power 
Sen the mains in public thoroughfares will even- 
tually be at the disposal of the fire service, but at 
the outset it is more probable that such appliances 








bines of all types. 


work, and, as a consequence, a greater amount of 





may find favour in large works which are equipped 
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with an electrical power plant, and which are easily 
able to arrange for the necessary connecting points. 

An example or two of electrical fire-engines that 
have been essayed in Germany will now be dealt 
with. As far back as the Frankfort Electrical 
Exhibition of 1889, German makers were to be 
found paying attention to the subject of electrical 
fire-engines; but as a matter of fact no material 
advance was made until quite recently, when 
Messrs. Flader put on the market a very practical 
combined manual engine and electric-motor pump, 
which we illustrate in Figs. 181 and 182, page 514, 
and which is certainly one of the first practical steps 
in the direction of obtaining efficient electrical fire 
spetonces. The engine illustrated, constructed by 

essrs. Flader, is a motor applicable to continuous 
current, working at 780 revolutions per minute, 
and the motor drives a one-cylinder pump. The 
pump has an efficiency of 750 litres (165 gallons) per 
miaute, and the maker states that he can work a 
stream of 120 ft. height. 

All the necessary safeguards for working the 
motor have naturally been provided, and, as a 
stand-by, the electrical gear can be cut out, and an 
ordinary manual pump be brought into operation 
with an efficiency of about 400 litres (88 gallons) per 
minute. The total weight of this appliance loaded 





with small gear is 37cwt. This example certainly 
deserves illustration, and it certainly is worthy of 








the particular attention of works where electric | 
power can be easily obtained, and where such 
appliances should be quite economical and efficient. 

As implied above, I, of course, consider that it 
will still be many a long day before the electric fire- 
engine can be satisfactorily introduced ; but, never- 
theless, these early examples call for comment. 
For this reason illustrations and drawings are given 
(see Figs. 183, 184, and 185, page 515) of a second 
of these appliances, constructed by Messrs. Honig, 
of Cologne, with a motor running at 1600 revolu- 
tions per minute and developing 24 horse-power, 
working from continuous current. The 1600 revo- 
lutions are reduced by means of gearing to 60 revo- 
lutions per minute, at which speed the pumps are | 
worked. Both hose and cables for connecting up 
the motor are carried on longitudinally-placed reels. 
It may be observed that the whole of the appli- 
ance is covered in with a light roofing, and we un- 
derstand that it is further protected by tarpaulin 
side coverings. 

In the same way as efforts have been made to 
apply electric power to fire-extinguishing purposes 
in Germany, efforts are now being made to apply 
the lessons of the chemist, with the result that fire 





| 


which was on exhibition at the Berlin Fire Exhibi- 
tion of 1901, is illustrated in Fig. 186, page 614. 
It will be noticed that the princi appliance 
comprises a vehicle carrying three vertical cylinders. 
The middle cylinder acts for suction, and the two end 
ones for delivering the jet. It works as follows :— 
Compressed ammonia gas is delivered in the cylinder 
II from the bottle M through the pipe shown, a 
vacuum being then created in the epliader II by a 
small jet of water supplied through pipe H. Cylinder 
II can then be filled with water in about 5 seconds 
by joining up a flexible pipe at J, and from a water 
supply level at a depth of about 8 metres (26 ft.). 
After filling, and the closing of valve K, pressure 
is created in the water by ammonia gas, and it is 
driven alternately into cylinders I and III, through 
the pipe G, which is provided with a relief-valve, 
and the cylinder IT can then resume its suction 


jaction. In order that the cylinders I and IlI may 


operate alternately as jet cylinders, they are sup- 
plied with carbonic acid gas from the bottle N 
through the pipe D, and a jet at high pressure 
is delivered through the pipe F. The creating of 
a vacuum in, and the filling of, cylinder II taking 
much less time than the delivering of the jet from 


appliances are now being put forward, which may | cylinders I or III, the working of the machine is 
be termed ‘‘ vacuum appliances,” a vacuum) continuous. In order that the carbonic-acid gas 
being created by means of ammonia. The type of|should not congeal, an expansion chest is pro- 
appliance known as the vacuum engine, one of! vided between the carbonic-acid gas bottle and 
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cylinders I and III. All cylinders are fitted with| stop to such poor work, which through its unre- 


water-gauges ; cylinder II is fitted besides with | liability may endanger life and limb. 
a vacuum meter, and the two others with a safety- 
valve and a pressure - gauge. 
suffices for working the machine 


AMBULANCE SERVICE. 
As in Austria, considerable attention is accorded 


One man alone 
capable of | 





thus I think we may safely say that due atts 
‘tion is accorded to the rendering of first aid 
the German fire service generally. 


BP 


German Frere LITERATURE. 


Reference to the German Fire Service would not 
be complete without some indication of the impor- 
tant influence of the fire literature of Germany. 
There can be no comparison between the fire 
literature of Germany and that of any other 
country. 

A considerable number of journals devoted to 
the subject appear regularly—weekly, fortnightly, 
and monthly — and amongst them there are at 
least two or three of good technical standing and 
of independent position. The number of books 
published on fire questions annually is also con- 
siderable, and as a rule they contain valuable prac- 
tical information. The hand-books, drill-books, 
&c., too, are numerous and clear. 

There can be no doubt that the German fire- 
brigade officer reads considerably, and that the 
average fireman also reads more than elsewhere, 
both in the professional and volunteer brigades. 


THE GERMAN Fire-AppLiaNce TRADE. 
From time to time the lay Press, without grasp- 
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delivering a continuous jet of 2650 litres (55! 
gallons) per minute. According to local require- 
ments, the machine is made with one or two cylin- 
ders. Fig. 187 shows one of the former used for 
water supply, for watering streets, and also for 
lifting various kinds of liquid material. 














House (Srtr-Heip) APPLIANCEs. 


There is a comparative absence in Germany of | 
self-aid appliances in buildings other than theatres. | 



































“e® 
i } 
Q 
|| 
\\_V N ||| ~ 
z: lL} 
gn. aE 





Indoor hydrant services—in fact, the general self- | 








help gear so ese | found in Great Britain—is 
conspicuous by its absence; and where self-aid | 
gear is found, it seems that the more unreliable | 
types of the cheap German extincteur have been | 
foisted on the public, and have been purchased in| 
large numbers, regardless of the fact that almost | 
the whole of the leading professional opinion is | 
op to the introduciion of such devices, the 
unreliability of which is well-known in fire-brigade 
circles. 

As Germany has turned out appliances, such 
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as long ladders, which are mechanical achieve- 
ments of the highest order, and as its work 
in motor traction and motor steam fire-appli- 
ances cannot but rank highly, it is, indeed, remark- 
able that extremely poor specimens of minor gear 


Fic. 186. AMMONIA AND 


in Germany to ambulance questions of the fire | 
service ; in the majority of both the professional | 
of the extinguisher type should be manufactured | and volunteer fire brigades there are a sufficient 
within the confines of the German Empire, and it | proportion of men of ambulance training. As 
is still more remarkable that the fatherly German | indicated, the civil ambulance service is also 
Government does not find some way of putting a | frequently entirely in the hands of the fire brigade; 
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Carsonic Acrp ENGINE. 

ing the circumstances of a case, states that some 
foreign article or appliance is being unduly 
favoured by the British user, to the detriment‘ of 
the home-made article. Similar notices ogy been 
recently a aye in various papers with regard 
to the-use by our municipalities and works of cer- 
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THE CONTINENTAL FIRE SERVICE; SPECIAL 
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Fig. 183. 
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Fie. 185, 
Figs. 183 to 185. Exectrric Fire-Enoine ; Constrtuctep spy Messrs. Honic, or CoLocne. 
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Fias. 187 anp 188. Vacuum APPLIANCE. 


tain foreign fire appliances. Generalities are, as a| humane operations, the world can recognise no 
tule, misleading, and there is no exception in this | trade boundaries. There should be no question of 
instance ; for whilst there are, unfortunately, cer- | tariff and no question of trade policy. The most 
tain minor foreign fire appliances (i.e., minor gear, 
extinguishers, &c.) being introduced into this | the country of origin, and whatever be the condi- 
country which are essentially shoddy and unreli- tions of labour in that country, until such a time 
able, t ‘ere are others, such as long ladders, which | as the article or. appliance can be produced at 
are simply unrivalled anywhere in the world. | home in an equal, but preferably improved, form. 
— questions of life-saving on sea or land, ambu-| Be it a question of a surgical instrument, the 

nee work, hospital work, and other essentially! chassis of a motor ambulance, a fire-escape or 





suitable article should be obtained, whatever be | 


GERMAN 


APPLIANCES. 
Fig. 184. 
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life-belt, the same principle should hold. To 
repeat, there can be no boundaries of any kind 
in the trade for appliances of a directly humani- 
tarian character. 

In fire appliances it has been Great Britain's long- 
cherished and proud position to have produced well- 
designed and splendidly-finished steam fire-engines. 
Great Britain, and more particularly the Metro- 
polis, is the home of the steam fire-engine, and for 
many years it practically commanded the entire 
export trade to countries other than the United 
States. Hostile tariffs, the evolution of foreign 
factory practice, and the increasing technical and 
educational knowledge to be found in many Conti- 
nental countries, have resulted in the foreigner pro- 
ducing fire-engines which, to my mind, in some 
instances closely rival our own products, but as yet 
in no instance, to my knowledge, beat them. In 
certain matters of detail these foreign engines 
| frequently show useful innovations which we might 

well adopt ourselves. There are the devices for 
| quickly raising pressure, the front-wheel tractor, 
&c. But that is all. 

| Whilst head and shoulders above other countries 
|in the production of the steam fire-engine, it can 
| scarcely be said that the production of other fire 
appliances has made that rapid advance with us 
which is noticeable in several other countries, and 
|in Germany in particular. Some attribute this to 
| the conservatism of the makers, some to the conser- 
|vatism of those who place the orders, and to the 
‘small amount of money allotted to fire protection 
by municipal authorities who do not recognise 
the great value of having a thoroughly up-to- 
date equipment in every branch of their fire 
d ent. In the production of the long 
ladder, for instance, no one who visited the 
Earl’s Court Exhibition of 1903, or the Berlin 
Fire Exhibition of 1901, could help realising 
that we had dropped behind, and that, at the 
time, Germany led in the production of the long 
ladder as plainly 4s we did in the production of the 
steam fire-ewgine. There are at least half-a-dozen 
first-class manufacturers in Germany who produce 
perfect mechanically-raised 80-ft. long ladders of 
different types, of excellent finish, and at compara- 
tively low prices, owing to large turnover. It is thus 
natural that these appliances find introduction 
with us, but it is pleasing to observe that, at last, 
the matter has been seriously taken up, one firm 
first introducing certain makes of long ladders 
bodily into this country, now gradually assembling 
the parts and putting them together, and, we 
believe, eventually intending to manufacture the 
whole appliance, with all its accessories, at home. 
If any notices in these columns should have led 
to the introduction of mechanical long ladders into 
this country, and into our Colonies, it is a matter of 
congratulation in the best humanitarian interest. 

Of course, we are all aware of some of the early 
attempts made at home in this direction, but they 
did not command the support that might have 
otherwise been accorded to them. No doubt the 
lesson will be gradually learned, and a mecha- 
nical long-ladder trade be evolved in our islands 
similar to the steam fire-engine trade evolved 
abroad, with this one difference, however, we 














trust, that the well-known mechanical skill and 
inventive power of our engineers will produce 
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a still better article than the Continental one, ' service generally, I think no better picture can be vertical list. Any fresh presentment or expansion 
and eventually give us the same lead for design’ given of the importance accorded to the subject; of a previously found result is notified by Arabic 


and finish in this respect as we enjoyed in the 
steam fire-engine trade. The introduction of the 
chemical engine, in the form that is now used 
in some of our large northern cities, has been 


practically due to American enterprise; that is | 


to say, it is only with the advent of the American 

commercial traveller that the chemical engine 

began to obtain a firm footing in this country, 

although, of course, efforts had likewise been 

satrap made to introduce such appliances of 
ritish make.’ 

As to the motor steam fire-engine, in which I be- 
lieve we excel in design and finish, this appliance 
has, unfortunately, only quite recently been pro- 
perly put on the market in this country, and, 
what is more, if I am rightly informed, there is 
not even to-day more than one single firm in the 
whole of the British Isles who can turn out a 
machine of proved efficiency, whilst there are at 
least five firms in Germany that are turning out 
——— of this kind. 

he above four appliances, the steam fire-engine, 
long ladder, chemical engine, and the motor con- 
veyance, are the four principal items of fire-brigade 
equipment, and to my mind we lead in the first ; 
we can certainly produce the equivalent to foreign 
production in the third and fourth, and only in the 
second are we, for the present, compelled to import 
or to produce on the basis of foreign design or with 
foreign component parts. 

As to the large amount of minor fire-brigade 
appliances, of course, everything can be produced 
of better finish in this country than abroad, and it 
is simply at times a question of assimilating the best 


from certain foreign ideas of merit and adapting. 


them to our purposes. It is obviously wholly un- 
necessary that such minor items of equipment 
should bought abroad, as far as workmanship 
is concerned. It can simply be a question of price 
in such minor gear; but this, of course, would open 
a far wider question. In one item only do I 
believe that our production of minor appliances is 
not yet as perfect as it should be, and that is in 
the construction of self-contained oxygen smoke- 
helmets. In small appliances the oxygen smoke- 
helmet is the only one that we need import. 

If I here touch upon this subject of minor gear, I 
would, however, like to sound one word of warning. 
It has come to my knowledge that several Conti- 
nental manufacturers are putting on the market here 
large numbers of cheap patent fire-extinguishers 
of German origin, which have already been re- 
ferred to above as unreliable and shoddy. When 
many years ago a British firm attempted to intro- 
duce into Germany the hand grenade, which was a 
fashionable, though entirely ineffective first-aid 
fire-extinguisher of that day, the German fire ser- 
vice issued a notice warning the public against 
its use, and rightly so, for the false sense 
of security awakened by these grenades was a 
danger to the public at large. This compliment 
should now be returned with regard to these cheap 
Continental fire-extinguishers. It is a source of 
the gravest danger to allow these appliances to be 
introduced into this country ; they are not reliable, 
and frequently ineffective, and t are certainly 
for the most part of: less use than an ordinary 
pail of water. In the’ country of its origin, the 
German Professional’ Fire- Brigade Association 
first made exhaustive experiments with such ex- 
tinguishers, which sre now being dumped into 
this country, and warned the pablig against the 
use of these articles. In Vienna the local autho- 
rities, in. conjunction with the fire brigade, have 
made similar a These cheap and showy, 
but dangerous fire-extinguishing appliances call for 
drastic action, and I only regret that there is no 
Act, similar to the Foods and Drugs Act, by which 
the vendors can be easily brought to account. If 
hand fire-extinguishers tre to be employed—and 
there are certain places in which they are of some 
use, such as in railway trains, on motor-buses, and 
on board ship—there are several English makes 
of considerable efficiency and reliability, which are 
eminently preferable to the foreign article. I 
would again give this word of warning, that so far 
as the cheap first-aid fire-extinguishing appliances 
of the foreign extincteur type are concerned, every 
public authority, every factory owner, and every 
private individual should avoid them. 


Tue STRENGTH oF PROFESSIONAL BRIGADES. 
In concluding these notes on the German fire-' 


economically than by indicating in tabular form 
' particulars of some sixty professional fire-brigades. 
The data include population, with the proportion of 
cost, ratio of firemen per head of population, &c. 

The table, which will be found on page 513, is, 
, unfortunately, not quite up to date—1.e., either 
for the year 1904 or 1905—and thus does not quite 
show the full extent to which motor appliances 
have been introduced into the German professional 
service during the last eighteen months, and the 
extent to which the 80-ft. ladders have been 
added ; but the figures given should be valuable 
for purposes of comparison, and should serve as an 
example of the importance attached to having a 
good professional fire service in cities of a popula- 
tion of 20,000 and: over. 


(To be continued.) 
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The Theory of Determinants in the Historical Order of 
Development. By Thomas Murr, M.A., LL D., F.R.S., 
Superintendent-General of Education in Cape Colony. 
mgd Macmillan and Co., Limited. 196. |Price 

(8. net. 

To trace the gradual development of any particular 

branch of mathematics is not a simple undertaking. 

To preserve a correct perspective, tv appreciate and 

apportion the full value of the overlapping work of 

many masters, requires both intimate knowledge 
and great skill. Such histories as we have, whether 
dealing with applied mathematics, as shown in the 
problems of celestial mechanics, or, as in the present 
instance, the development of an implement of great 
analytical power, can be divided into two classes. 
We get either a superficial sketch bordering on the 
popular treatise, or an elaborate treatment of some 
special division of the subject. While the former 
class enjoys but a brief popularity, and is soon 
replaced by newer works of the same description, 
the latter class can hardly be regarded as histories. 
They resemble rather extensive tables of contents 
of the literature examined, accompanied by short 
comments of the nature of marginal notes. But 
this latter class is by no means of an ephemeral 
nature, and, when judiciously compiled, it pos- 
sesses a very distinct value. It is in this latter 
category, and among the best examples of its kind, 
that we should place Professor Muir's treatise. 
As an epitome it can, in our libraries, fill the place 
of a whole mass of scientific literature. By its 
exhaustiveness it can render the valuable service 
of reminding us of the necessity of paying proper 
attention to previous work, and the danger that 
arises from that multiplication of names and sym- 
bolisms which wearies and perplexes the student. 
In covering the period from the end of the 
seventeenth to the middle of the nineteenth cen- 
tury, the author necessarily recognises distinct 











science. From the discovery of the fundamental 
idea by Leibnitz to the time of Cauchy is embraced 
one of these epochs. The work of the French 
mathematicians dominates this period. The next 
interval, comprising thirty years, is that in which 
Jacobi figured most notably, and the German 
school came to the front. But if no personality 
stands out so prominently as did Cauchy in the 
earlier period, this interval is remarkable for the 
more general spread of the study throughout 
Europe, and the greater recognition the subject 
won among the. mathematicians of all nations. 
It is true the revival of the study of pure 
mathematics in England had barely commenced. 
Sylvester was only beginning that work which 
was destined to be epoch-marking. There is, 
too, another feature recognisable in the his- 
tory of the second period. The work is less 
fruitful in original results, particularly in the de- 
partment of general determinants. The author 
reminds us that the pioneers had mapped out most 
of the prominent features of the new country, and 
that their successors had to concern themselves in 
filling in the details: a necessary but not very 
exciting p me. But in the subject of special 
forms of determinants the second period contrasts 
very favourably with the first. Tabular statements 
very ingeniously arranged bring out these facts, 
and increase the value of the book as a work of 
reference. In a table of double-entry, any entirely 
new result is credited to the author by giving its 
number in Roman figures after his name in 3 








steps or epochs in the onward progress of the- 


figures in a horizontal line. One is able to see at a 
glance how the subject has been enriched by the 
work of any author. For instance, Vandermonde 
is credited with eight entirely new results, Lagranve 
with six, Binet with seven, and Cauchy with eight. 

The important position taken by Vandermonde’s 
work is rightly insisted upon. He may be viewed 
as the founder of the theory of determinants. He 
was the first to denote a function formed from the 
coefficient of a set of linear equations, by a sym- 
bolism which is practically a condensed form of 
the determinant matrix of the present day. After 
his work there could be no necessity for the recon. 
struction on a new basis. His notation was good ; 
and subsequent writers who had to extend what ho 
had done, and perfect points of detail, would hayo 
been well advised to have followed in his footsteps. 

Lagrange, on the other hand, did not immediately 
deal with the problem of elimination as it pre- 
sented itself to other writers on this subject. He 
was hampered by considering 2, y, z and 2’, 1’, 2’ 
and x”, y”, 2” as co-ordinates of points in space, and 
not as coefficients in a triad of linear equations. 
His work exhibits a number of algebraical iden- 
tities, incidentally obtained, which can be recog- 
nised as relations connected with the general pro- 
blam, but which Lagrange left in the form of 
isolated instances. A brave show these identities 
make when collected into acompact form. Laplace’s 
name comes before us in connection with the ex- 
pansion theory which is usually attributed to him. 
Whether it is rightly ascribed to Laplace is a point 
that the author examines with some care, and treats 
Laplace’s claim very generously, by asserting that 
if any one name is to be attached to the theorem it 
is that of Laplace. But Vandermonde’s claim 
cannot be passed over lightly. It is admitted that 
the case in which as many as possible of the factors 
of the terms of the expansion are of the second 
degree had already been given by Vandermonde ; 
and not only did Laplace himself fail to give a 
statement of the rule suited for general application, 
but was not sufficiently explicit in the statement of 
it for the first two cases, to enable one readily to 
see what change would be necessary in applying it 
to the next case. 

The historian has frequently not only to play the 
part of the judge in settling claims of priority, but 
that of the advocate in producing the necessary 
evidence to enable a verdict to be given. Not the 
least admirable part of Mr. Muir’s book is the way 
he fills both these réles. A somewhat similar case 
to that just quoted occurs with regard to the mul- 
tiplication theorem in its full generalisation. Here 
the contestants are Binet and Cauchy. The method 
adopted by Binet may be described as that of sym- 
metric functions, but he was not sufficiently ac- 
quainted with the theory of such functions, and 
failed to supply those rigid proofs of the theorems 
in determinants which were necessary to him, and 
which have since been established. Cauchy at the 
same date, and, indeed, on the same day, produced 
his paper, in which is introduced the idea of fonc- 
tions symmétriques alternées, which led him to a new 
symbolic definition of a determinant. Professor 
Muir discusses with great fairness and ability the 
rival claims of these two masters, and finds himself 
compelled to give a decision adverse to Cauchy. 
But, though on this one point his impartiality com- 
pels him to assign the prize to Binet, he adds, ‘‘If 
one bears in mind that Cauchy presented the entire 
subject from a perfectly new point of view, added 
mauy results previously unthought of, and opened 
up a whole avenue of fresh investigation, ove 
cannot but assign to him the place of highest honour 
among all the workers from 1693 to 1812.” Lastly, 
as an instance of the author’s power to produce the 
necessary evidence to enable a correct judgment to 
be formed, one might point to the case of Schweins, 
a writer who has been altogether neglected. More 
than once have theorems regarding alternants, 
which he gave in his Theorie der Differenzen wid 
Differentiale (1825), been rediscovered and re- 
announced. Schweins’s treatise had been abso- 
lutely lost sight of, even in Germany. But here 
his merit is acknowledged, and his grasp of the 
subject affirmed. His notable generalisation, de- 
pa as the transformation of an aggregate ol 
products of pairs of determinants into another 
aggregate of a similar kind, puts him in the front 
rank of writers. Schweins’s position may now be 
regarded as assured. 





One would much like to recall other well-known 
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names, but the mathematician who takes up this 

book will easily find them for himself, He would 

anticipate a treat, and will not be disappointed. 

The theory of determinants is one of the most 

subtle subdivisions of mathematical science, and 

one that has always charmed the competent student. 

It is a subject that has never been in want of en- 

thusiastic admirers, and Professor Muir’s book is 

one calculated to increase the number of its ardent 
disciples. 
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THE ENGINEERING AND MACHINERY 
EXHIBITION, OLYMPIA. 
By JoserH Horner. 

In our issue of the 5th inst., page 451, allusion 
was made to the machine-tools at the stand of 
Messrs. George Richards and Co., Limited. We 
now call attention to “another group of exhibits at 
that stand, by the affiliated firm of Tilghman’s 
Patent Sand-Blast Company, Limited, also of 
Broadheath, near Manchester. 

Two of the firm’s air-compressors were shown; a 
large-type motor-driven ‘‘ K. E. 3,” which is also 


arranged for belt, and a smaller one driven through 


gears by a motor, of the small ‘* A.C.” type—a 
single-acting, single-stage machine. The first- 
named is illustrated by Figs. 1 and 2 on page 518, 
by the aid of which the construction can be studied. 
Outside, the machine shows practically nothing but 
casing, being completely cached for the purpose 
of forced lubrication and of water-jacketing. In- 
cidentally, the main casting is a neat piece of cored 
work ; for the air-cylinder, the valve-casing, and 
the crank-shaft bearings are all in one piece with 
the outer enclosing Cote. The compressor, as 
shown, is fitted with a 20-brake-horse-power motor, 
and the maximum speed, arranged through gears, 
18 225 revolutions per minute, giving a capacity of 
100 cubic feet of free air per minute. If belt- 
driven, its capacity at 340 revolutions per minute 
18 equal to 156 cubic feet of free air per minute, or 
a larger motor can be fitted to give this speed and 
capacity. 

The air-cylinder, seen at the left of Fig. 1, is of 
the two-stage type in a single cylinder. The 
difference in diameter is effected by boring the 





cylinder large above and small below, and fitting a! 
single trunk piston stepped to suit: the two dia- 
meters. The enlarged portion of the cylinder 
above the trunk is the low-pressure end, and the 
annular space between the pol diameter of the 
bore and the small diameter of the trunk is the 
high-pressure area. In the illustration the latter 
is fully‘opened. The valve, seen in both views, is 
of the piston type. It controls the admission of 
the air from the atmosphere (or intercooler) and 
the delivery of the air after compression. - As the 
air has not to enter through valves with springs 
and guards, there is no artificial obstruction created 
to its passage. 

Check-valves are fitted in the piston-valve to 
prevent the return of the compressed air to the 
cylinder. These check-valves have no springs. 
Being in equilibrium, they close without shock 
under the influence of gravity, and the relative 
motion of the piston valve. The piston valve is 
built up in sections to permit of examination of 
the check-valves. It is driven by an eccentric on 
the crank-shaft. The upper ends of the air-cylinder 
and valve cylinder are in one casting. The cover 
is water-jacketed, seen in both figures. 

In the intercooler, seen to the right of Fig. 2, 
the water is circulated through sixteen copper tubes 
of j-in. internal diameter, and bafile-plates help 
the full utilisation of the tube area. A copper 
pipe connects the intercooler with the ale-cplintlor. 
An air-governor is fitted, which acts automatically 
on the air-inlet. When the working pressure is 
exceeded the air inlet is closed automatically, pro- 
ducing a partial vacuum on both sides of the piston, 
so placing it in a condition of equilibrium, and 
allowing the compressor to run without load. A 
variation of 5 lb. in pressure is sufficient to render 
the air-governor operative. 

The forced lubrication is effected by a pump 
without valves, operated from one end of the 
crank-shaft. This is illustrated in both views, 
together with some of the supply pi The 
cylinders are lubricated with sight-feed lubricators 
above, not shown in the drawings. 

The leading dimensions of this machine are :— 
Air-cylinders—low-pressure, 12 in. in diameter ; 
high pressure, 7 in. in diameter, with a 7-in. stroke. 
The crank-shaft is 3 in. in diameter ; the air-inlet 
pipe is 3 in. in diameter, the outlet pipe 2 in. in 
diameter. The fly-wheel seen is used for belt- 
driving. When motor-driven, connection is made 
through gears. 

There was a smaller a as mentioned, of 
the firm’s ‘‘ A.C.” type. It is single-acting, single- 
stage, driven by a 5-horse-power motor through 
gears, the motor and compressor being mounted 
on a single bed-plate. It is completely enclosed ; 
the crank dips in a bath of oil in the main casting ; 
the piston is of the trunk type, with spring rings, 
and the cylinder is ef being in one 
casting with the jacket and body. 

These compressors at the Exhibition did not 
represent adequately the designs and dimensions 
of machines made by the firm. In other designs, 
ordinary pistons are used, and patent valves with 
springs made from sheet steel, so light that a 3-in. 
valve and spring weighs less than 2 oz. Cylinders 
are fitted with~liners, leaving space for water- 
jacketing. Vertical and horizontal designs. are 
manufactured, with cylinders side byside, or tandem; 
and driven by belt, rope, steam, or electric motor. 

In the descriptions in previous articles the en- 
deavour has been to give preference to the newer 
tools, which are less generally known. yet among 
engineers. But this by no means implies want of 
appreciation of many old and well-tried servants, 
with which most people are already familiar. To 
describe these would be equivalent to cataloguing 
the Exhibition, without imparting - information 
respecting the latest developments. The followin 
remarks record some of the impressions which wil 
remain in the mind of the writer, and doubtless 
of many others, as a result of an interesting study 
of the Olympian exhibits. ; 

One of these is the choice of different methods 
in arriving at identical results. Take the gear- 
cutting machines. These were represented by 
those using standard rotary cutters, those of the 
form, and of the generating planer type, and 
several for hobbing’ by a process of generation. 
Between the machines which hob and those which 
plane by generative methods the ultimate survival 
may be expected to lie. The'growth of each of 


these has been remarkable during the last seven or 





eight years. Of late years, too, the making pitching 





To 
name two only of the best-known machines, the 
Bilgram, made by Reinecker, and the Gleason have 
been recently redesigned to produce this result. 
The immensity of the field occupied by machines 
and tackle for pawns common screws is another 


as well as cutting automatic has grown a 


impression. course, one knows that before- 
hand, and is aware that there is a great deal more 
outside the Exhibition than in it. But there, with 
machines adjacent, the wonder arose what becomes 
of all the screws made, and what is the most suit- 
able machine to use fora given p Screwing- 
machines and bolt-cutters which are not automatic 
in operation, screw-machines and turret-lathes which 
are; screw-milling machines ; and each in various 
designs. Here is scope for the designer and the 
users of these tools. One would think that there 
could not be very much difference in the designs of 
machines rege: identical operations ; but, as 
a matter of fact, there is a great deal. The cutting 
of the threads of worms and coarse screws by 
milling was represented by the Liebert machines 
in the Exhibition. Milling has certain advan- 
tages over the single-edged tool in time-saving by 
comparison with the common screw-cutting lathe. 
The catching of the threads in the latter on reversal, 
and the necessity of taking several traverses to cut 
a fair screw, make it an expensive device when 
deep threads, long threads, and multiple threads 
are concerned. No such drawbacks exist in the 
screw-milling machines. 

But the last word has not been said for the 
lathes. For some time a new lathe has been in 
existence, and one was shown by Messrs. Burton, 
Griffiths, and Co., in which the reversals are 
effected automatically from a back shaft. The tool 
is withdrawn, the lathe spindle reversed, and 
the cut re-started, and so on until the thread is 


finished, without the latheman’s intervention. He 
can therefore have leisure in some c of screws 
to attend to more than one machine. There is, 


moreover, an advantage when square threads are 
required. A milling-cutter does not produce an 
absolutely square thread, which must be completed 
with a plain tool. A result of these rivalries, which 
exist also in other machines, is that the machine- 
shop manager has an ample choice of machine tools 
for cutting screws of all diameters and lengths. 

In the common screw-cutting lathe three methods 
of pitching were represented, besides the chasing 
method :—The old design of change-gears on a 
swing-plate ; the nest or cone style, first popularised 
by the Hendey-Norton patent, and adopted on other 
machine-tools ; and the ‘‘ Ideal,” as the arrange- 
ment is termed, on the Spriogfield lathes, two of 
which were in the Exhibition. In this there are’ 
eight change-gears studded on a circular plate at the 
end of the guide-screw, and three sets of combina- 
tion face gears slid over spindles adjacent, either 
one of which may engage with either one of the 
eight wheels, through which the movements are 
tranSmitted to the lead screw (and feed-rod). 

Though the present period of specialisation is 
prolific in machinés’ designed for performing one 
operation only, these are not adapted to ‘tho 
requitements’of the smaller and general shops and 
the repair-shtops. Such shops must still rely on 
the. combination. kind .of .machines.. The -screw- 
cutting, sliding, and surfacing lathe, with a gap, is 
a. familiar instance ; the universal gear-cutting 
machines and universal milling - machines are 
others. Both types are invaluable, and both have 
been vastly improved in details of speeds and feeds 
of late years. There were several excellent universal 
milling-machines at Olympia besides those which 
have been mentioned. The old belt feeds belted 
from the spindle are rapidly disappearing in favour 
of geared. feeds, pe sory Bor of spindle speeds. 
More powerful spindle driving is a result of the 
new steels, the smaller steps of the cones being 
of larger diameter than formerly. Improvements 
are noticeable in universal heads, in more rigid 
knees with solid or well-braced tops, in enclosure 
of gears, and in simplification of movements, 
though these generaily involve greater detail in 
the construction, and almost everywhere greater 
massiveness. 

An example of a high-class machine which com- 
bines provision for both spur and bevel-wheel cut- 
ting was the latest Brown and Shi design, shown 
by Messrs. Charles Churchill and Cv., Limited. 
The general build of these machines, which are 
made in an extensive series, is familiar ; the hollow 
cabinet base, with the work head at one end, ad- . 
justable on an upright ; the cutter-slide reciprocat- 
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Figs. 1 anp 2. Two-Stace Arr-Compressor ; TrxcHMAN’s Patent Sanv-Biast Company, Limitep, BroaDHFATH, MANCHESTER. 























Fic. 3. Tuss-Screwina Macuine; Messrs. Josoua Heap anp Co., 
Limitep, ASHTON-UNDER-LYNE. 


ing along the top of the base, with quick return, |in geometrical pro- 
and with provision for adjustment for angle in the | gression, ranging 
machines in which bevel-gear cutting is combined on 30 to 175 revc- 
with that of spurs. A feature also of these ma-|lutions per minute. 
chines is that they are absolutely rigid, accurate, | Thecutterhastwelve 
and automatic. changes of feed, from 
The new, or No. 12, machine, while having the | j in. to 5 in. 
same general outlines of base, work-head, &c., is} The provision for 
modified in several respects. , Provision for cutting | pitching or indexing |§ 
bevel gears is made, not in the cutter slide, as in |1s by dividing worm $$ 
its predecessors, but in the head, which swivels in|and change gears. 








a vertical plane on the face of its carriage, which | But the worm-gear Fic. 4. Pix anp Stup-Maxkinc Macuine ; Messrs. Lupw. Loewe 
carriage is, of course, adjustable vertically on the|is now completely anp Co., Limrrep, Lonpow. 


upright by hand-wheel and screw. The circular | enclosed bythehead, 

olen of the head and base are graduated. The|and the worm may 

cutter-feeds are derived from a gear-box at the end | be disconnected by a friction-clutch, to permit of 
of the bed, opposite to the work-head, a feature| making hand adjustments of the work. The 
common to the machines in general; but a chain-| change - gears provide for cutting all numbers 
drive thence is new, The whole is driven from a| from 12 to 50, and all from 50 to 400, except 
single constant-speed pulley 6 in. in diameter,| prime numbers, and their multiples. Depth 
driven by a 1}-in. belt. The pulley can also be| of cut is regulated to ,7,,; in. by a dial. i 
driven froni a motor. There are ten cutter speeds| machine cuts gears up to 12 in. in diameter by 








12 in steel. : 
The lathes with back shafts and with lead screws 

standing out several inches from the bed, and with 

resulting awkward overhang of the slide-rest, are 

gradually givin 

shaft a a the “‘ feed rod” in front, just below 


8 in. face, and 10 diametral pitch in iron, or 


place to those in which the back 
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the lead screw. English, American, and German alike 
are now being modelled after this fashion, of which 
the advantages are obvious. A snug design with- 
_ Out excessive overhang, a neat apron, often double 
Plated, carrying the gears between, the use of the 
‘anye-gears for screw-cutting and turning, either 
being thrown in with a definite ratio of speed—- 
these are features which are now familiar. Loose 
Poppets are built stiffer; the front is more often 
cut away. More clamping-bolts are used in base 
and burrel ; two in the latter may be seen, besides 
Provision for lubricating the centre. 
ae our last issue (see page 479 ante) we referred 
the examples of screwing-machines of different 
types exhibited by Messrs. Joshua Heap and Co., 
th ited, of Ashton-under-Lyne. We now give on 
© opposite page, in Fig. 3, an illustration of one 





























of these machines, the chief features of which were 
described in our former notice. 

Electric drills of the portable type were noticeable 
at several of the stands, including the ‘‘Kramos” 
drills, which have been described in these columns, 
and others. One’s thoughts go back to the old 
** John Bull,” and ratchet-brace days. For those 
who have air-compressing plant, there are plenty of 
pneumatic drills. A little fixed sensitive drilling- 
machine at the stand of Messrs. Schuchardt and 
Schutte is fitted with a motor to be driven from a 
lamp circuit of 220 volts and 1.3 amperes. It drills 
a §-in. hole, and has two-speed change-gears. 

A little machine of Messrs. Ludw. Loewe and 
Co. is an example of specialisation, being designed 
for automatically Be plain pins and studs, 
and allied forms only, without screwing. This 





machine, which is illustrated by Fig. 4 on the oppo- 
site page, does this without the extra parts required 
when screws have to be cut. A plain slide, to the 
right, takes the place of a turret, and is used for 
drilling and countersinking. The turning tools are 
controlled by acam-shaft below, which is driven by 
a worm and wheel to the left. The cross-slide has 
separate rests for back and front, either of which 
can be operated simultaneously or independently. 
There is wire feed; diameters up to # in. can be 
turned, and lengths up to in. in the machine 
shown ; but five large sizes are built, the largest 
having capacity for 1,%, in. in diameter by 34 in. 
long. 

at tool-grinding machines have been illus- 
trated ; several of well-known standard types 
were to be noted at various stands: Universal and 
tool-grinders, twist-drill grinders, and two machines 
of different make, obviously built after the Sellers 
design. There was only one fully automatic twist- 
drill grinder—the one already described. 

There were only four cranes in the Exhibition : 
the one described last week; one in the yard—a 
standard horizontal type, of Messrs. Jessop and 
Appleby Brothers, Limited ; and two of the light 
machine-shop portable cranes on wheels, with bent 
jib and upright in one, and which are very useful for 

andling light loads among the machines. One of 
these was shown by Messrs. A. Warden and Co., 
another by Messrs. Selig, Sonnenthal, and Co. 








SEA DEFENCES IN FERRO-CONCRETE. 

HOLLAND is notoriously subject to inruads of the 
sea, and the exceptional tides of last March wrought 
there an immense amount of damage, particularly in 
the province of Zeeland, where it was necessary to 
entirely rebuild many miles of the dykes. In carrying 
out this work a method of protecting the embank- 
ments by a shield of ferro-concrete, in place of stone 
pitching, has been very extensively adopted, and since 
stone is not easily procurable in Holland, the adop- 
tion of the new procedure has resulted in a very large 
economy. The particular method adopted is due to 
Mr. de Muralt, of Zieriksee, one of the corps of State 
Engineers, who patented its distinctive features. 
The method of executing the work is very clear] 
shown in Figs. 1 to 9, annexed, whilst Figs. 10 to 13, 
page 526, are reproduced from photographs of the 
work in different stages of construction. As best seen 
in the line engravings, Figs. 1 to 3, the facing consists 
of a series of slabs of terro-concrete, marked a in 
the’ figures, held in place by a framework 6 of the 
same material, of which, however, the slabs form no 
part, but rest quite free, each within its own recess, 
being held down by the rabates shown at c. 

In carrying out the work, if the slope to be pro- 
tected is of sand, it is first covered with a layer of 
straw matting, as shown in Fig. 10; but when the 
bank is of less treacherous material, this preliminary 
is dispensed with, unless the slope is within the reach 
of ordioary tides, The matting is anchored in place by 
straw ropes pegged into the embankment at intervals 
of about every 8 in. It protects the slope from injury 
from the labourers’ feet during the process.of. concret- 
ing, and also prevents damage to it from.the sea during 
the same period. In carrying out the work, the slabs 
are laid first, using the wooden moulds shown in Figs. 
6 to 9. These are, as shown, arranged so that the 
upper surface of the slab consists of a series of steps, 
as well shown in Fig. 5, and alsoin Fig. 12, page > 
which represents the work in process of construction. 
At the extreme left of Fig. 13 is to be seen the finished 
work, followed by a section in which the shuttering 
is still in place. In the middle is shown a section 
ready for concreting, and showing in place the 
expanded metal with which the slabs are reinforced. 
This expanded metal is laid down on the top of wooden 

gs y, in Fig. 6, standing about 1 in, above the sur- 

ace of the bank. The metal is of No. 15 8,W.G., and 
each sheet measures 7 ft. 3in. by 5ft. 9in. This 
sheet lies between the stepped wooden moulds marked 
d inthe figures. After the concrete has been rammed, 
which is effected with cast-iron rammers, it is covered 
with the wooden shutters already referred to, let- 
tered / in the figures. They are held down by the , 
nuts ¢, and are jeft in place for about 20 minutes. On 
the right of Fig. 12 the moulds k, & are shown laid 
ready to receive the concrete of the framing, which 
holds the slabs in position, as stated. These moulds 
are exactly similar to those shown at d, d, but are 
reversed in position. They are, perhaps, still better 
seen in Fig. 11, where the grooves for the horizontal 
members of the framing are also visible. This frame- 
work is not commenced till about one month after the 
completion of the slabs. 

here the facing is below the ordinary high-water 
mark the — pee of Port : cement 
3 parts, sand 5 parts, and gravel 8 » plus 4 
of trass cement. For that used shove tis level’ the 
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mixture consists of Portland cement 1 part, sand 3 
parts, and gravel 4 parts. The concrete is commonly 
mixed with sea-water, and the sand is taken from the 
beach. 

In commencing the construction of the framework 
grooves are dug round each slab, as shown in Fig. 11, 
the work being commenc:d at the foot of the slope. 
When the slope is steep the inclined members of the 
framework are levelled off by a shutter x to the mould, 
which, as shown in Fig. 8, slides in grooves secured 
to the side moulds. ith low slopes this is unneces- 
sary, ani the rib-work is levelled off by strickling. 
The work shown in Fig. 13 is at Brouwershaven, 
where it was adopted after very serious damage had 
been caused by the extraordinary tide of March 12 
last. The total cost of the work is stated to average 
about 43. 9d. per square yard, though in Holland 
both expanded metal and concrete are relatively dear. 
Even so, however, the cost is only about one-third 
to two-thirds of basalt pitching. 








TESTS OF THE LEITNER-LUCAS TRAIN- 
LIGHTING APPARATUS. 

TxHoseE of our readers who are interested in the ques- 
tion of the’ electric lighting of trains will remember 
the severe tests carried out last winter in connection 
with the Cornish Riviera express, when the lighting 
equipment was officially sealed up, so that it had to do 
its duty with ab:olutely no attention whatever for the 
three darkest months of the year, during which time 
the train covered an aggregate distance of over 25,000 
miles in its ordinary service. When the seals were 
broken the apparatus was found in perfect order, and 
was at once put again into work. The system em- 
ployed was the Leitner-Lucas, which was fully de- 
scribed in our issue of February 16 last, page 210. 
The makers of the apparatus, the firm of Accumulator 
Industries, Limited, of Woking, have recently sub- 
mitted a standard unit of their train equipment for 
independent testing by the authorities at Faraday 
House, and the results are most interesting, as showing 
what efficiency can be attained by — designed to 
meet the difficult requirements of everyday train 
service. 

A standard unit of the Leitner-Lucas equipment 
consists of a specially designed dynamo, working in 
conjunction with a battery, and controlled as to out- 
put by a peculiar method of self-regulation. The 
characteristic curve of the dynamo shows an almost 
absolutely constant voltage at the terminals of the 
machine, whatever its speed, this result being obtained 
by making use of subsidiary brushes on the commutator, 
whose effect at low speeds is to increase the excitation 
current. As the speed increases, the armature reaction 
distorts the field, so that these brushes do less and less 
work, until at high speeds their effect is to neutralise 
the excitation. This was clearly explained in our 
former description of the apparatus, and is obviously 
a marked advance on the rough-and-ready method of 
relying on the slip of the belt to prevent the dynamo 

iving the voltage which it would do were it positively 
, wae § The increase in efficiency obtained is put 
beyond question by the Faraday house tests, which 
included investigations into the behaviour of the 
dynamo alone, the battery alone, and the whole com- 
plete equipment. 

The first tests, dealing with the dynamo alone, 
a machine with a rated output of 30 volts and 
40 amperes, show an average efficiency of more 
than 70 per cent. over a range in speed from 650 to 
2000 revolutions per minute. This excludes the losses 
in the driving-belt and bearings, but as a driving-belt 
would pri, ly be used in practice, its effect was noted, 
and found to bring down the over-all efficiency to an 
average of 60.4 per cent., the loss, of course, being 
greatest at the higher speeds. The Leitner dynamo, as 
we have already mentioned, has its voltage regulation 
effected by the use of subsidiary brushes on the commu- 
tator, instead of by the cruder method, sometimes 
employed, of trusting to the slip of the belt at high train 
speeds. The mechanical oe of a slipping belt 
is obvious, but to bring the matter down to figures, the 
losses of power involved in. each method of regulation 
were measured and compared. We need not give the 
full results, but there is food for reflection in the fact 
that with the dynamo countershaft (corresponding to 
the carriage axle) running at 197 revolutions, regula- 
tion by. subsidiary brushes involved a loss of 0.88 
horse-power, and regulatior by slipping belt 1.31 horse- 
power, while at 600 revolutions per minute the losses 
were 0.66 and 6.30 horse-power respectively. Even 
if the loss of several horse-power per coach could be 
regarded with equanimity, the idea of absorbing this 
amount of power in the destruction of a belt by friction 
is anything but attractive. 

In the next tests the effect of variation of speed was 
noticed, the dynamo, fitted with subsidiary brushes, 
being run on the battery and a through a regu- 
lator. ' This regulator was descri and illustrated 
in the article to which we have referred above. The 
pressure across the lamps was absolutely constant at 


and 1410 revolutions per minute, and over the whole 
range of 396 to 1962 revolutions it did not vary by 
more than 1.1 per cent. of its mean value. This, it 
may be remarked, is much less variation than is ever 
attained in ordinary public lighting supplies. To test 
the value of the regulator in economising power a 
series of six-hour runs were made with and without 
the regulator, the dynamo working at a constant speed 
of about 1280 revolutions per minute. Under the 
conditions of daylight running—i.e., with the dynamo 
charging the battery, and the lamps out—the regu- 
lator cut out the battery as soon as charged, and saved 
energy at the rate of 1020 watts, or equivalent to an 
economy of 490 horse-power-hours in a week of thirty- 
six working hours per train of ten coaches. As com- 
pared with the conditions of regulation obtained by 
allowing the belt to slip. the saving due to the regu- 
lator was at the rate of 3890 watts, or equivalent to 
an economy of 1880 horse-power-hours for a week’s 
running of the above train. Under the conditions of 
cunning with the full number of lamps on, as well as the 
battery, thesaving with the regulator inactionamounted 
to 210 horse-power-hours per 36 hours per train, though, 
as compared with the slipping-belt method, it was 
1060 horse-power-hours per 36 hours per train of ten 
coaches. 

The battery consisted of twelve cells of a nominal 
capacity of 180 ampere-hours, with a normal charging 
rate of 20 amperes. Each cell is fitted with an in- 
dicator safely sunk in the casing, and showing ata 
glance the state of charge of the cell. The indicator 
consists of a vertical glass tube containing three balls 
of different colours, and their position in the tube is 
a measure of the specific gravity of the liquid, and 
ney age the voltage of the cell. The battery was 
first fully charged and then discharged until the pres- 
sure fell to 1.8 volts per cell, the current in each case 
being maintained constant at 20 amperes. The dis- 
charge amounted to 181.6 ampere-hours, which is 
taken as the capacity of the battery. A charge of 
181.6 ampere-hours was then given, and the cells 
again discharged at the rate of 20 amperes. The dis- 
charge in this case amounted to 172 ampere-hours, 
showing an ampere-hour efficiency of 94.5 per cent. 
These laboratory test figures and results are, indeed, 
striking; and it is satisfactory to be able to record that 
the performance of the sets on the road is attended by 
equally good results. 

The Leitner-Lucas apparatus has been kept under 
observation under test-room conditions by Mr. H. M. 
Sayers, who has also noted its behaviour under service 
conditions when fitted t» a Great Western Railway 
coach travelling daily between Paddington and Bridge- 
water. As wi on the coach, the dynamo was 
arranged to cut in automatically at 18 miles per hour, 
and to cut out at 89 miles per hour, though, of course, 
this is a matter of gearing, and may be modified by 
varying the size of pulleys. Until the cutting-in 
speed was reached, the draw-bar pull did not exceed 
3.29 lb., and only exceeded 4 Ib. at 80 miles and over. 
Mr. Sayers pointed out a feature of the system in 
which it distinctly excels any method embodying the 
use of a dynamo having permanently short-circuited 
brushes—namely, the ease of starting. When the 
train is being started, and the demand upon the trac- 
tive power of the engine is therefore at a maximum, 
the lighting set offers minimum resistance quite irre- 
— of the number of lights in use or of the state 
of the battery. When the dynamo is loaded the 
maximum draw-bar pull is reached at speeds between 
25 and 35 miles per hour, and ranges between 25 lb. 
and 32 Ib. At higher speeds the pull falls fairly 
rapidly and regularly to from 15 i. to 20 lb. at 
60 miles per hour, and from 10.5 lb. to 11.5 lb, at 
75 miles per hour. The load due to the lighting is 
thus not like an addition to the weight of the coach, 
because it calls for no acceleration, and is, therefore, 
inappreciable at starting. Further, it adds nothing 
to the gravity work on banks, and becomes less at high 
speeds, when sheer weight has an opposite effect. 

The temperature attained by the dynamo, a totally 
enclosed machine, of course, after a long run in the 
test-room in still air, was quite within what a modern 
machine will stand without injury. A train-lighting 
dynamo in practical use, naturally, is under excellent 
conditions for cooling, because of its exposed position 
and the draught due to the speed of the train. The 
dynamo under consideration, at the end of a two 
hours’ run at full load on a non-stopping train, had a 
commutator temperature of only 48 deg. Fahr. above 
the ——- atmosphere, and the casing was not 
even warm to the hand. It follows that the dynamo 
efficiency under working conditions will be distinctly 
higher than given in the stationary tests we have in- 
stanced, on account of the lower conductor resistances. 

Mr. Sayers’ report is lengthy and very detailed, and 
is worthy of attention by those interested in railway 
train-lighting. It touches on many more points than 
we can deal with in the space at our disposal, and it, 
together with the reports drawn up by the authorities 
at Faraday House, form a convincing proof of the 
efficiency and reliability of the apparatus to which 





22.4 volts for all speeds of the dynamo between 614 





they refer. 


JAPANESE RAILWAY TYRE WORKS AT 
YAWATA. 


FurtTHER evidence of the determination of the 
Japanese to develop the resources of the Island 
Empire of the Mikado is afforded by the organisa. 
tion at Yawata of a factory for the making of tyres 
for railway and tramway vehicles—a necessity of 
the great advance in industry and the consequent 
extension of railways and railway traffic. When it 
was decided to have such works, a contract was 
entered into with Messrs. P. R. Jackson and Co., 
Limited, of the Salford Rolling Mills, Manchester, to 
supply the whole of the plant necessary, and as they 
had the rare pase of arranging de novo the plan 
and equipment on modern lines, the disposition of the 
units, as well as the proportioning and design of the 
furnaces and machinery, it is worth illustrating and 
describing all of these units, including the building, 
cranes, furnaces, forging-press, hammer, tyre-rollivg 
mill and engine, tyre-tester, lathes, &c. Illustrations 
are reproduced on our two-page plate and on pages 
521, 522, and 523. 

A general plan of the works is given on the opposite 
page, while the arrangement of the tyre-mill and engines 
—the principal unit in the factory—is illustrated on the 
same page (Fig. 2). The building covers an area of 
about 250 ft. by 110 ft.; and there are two bays, each 
about 55 ft. wide. The roof, of galvanised iron and 
glazing, is supported on built-up stanchions, which carry 
the jib-cranes, as well as the girders for the principals 
and the travelling cranes in each bay. One 15-ton 
and one 5-ton overhead traveller, and one 5-ton, four 
3-ton, and two 1-ton jib-cranes have been provided 
for the convenient and rapid handling of the material. 
The cranes are all of standard type and girder con- 
struction. The 15-ton crane has double-web girders 
4 ft. deep in the middle. The longitudinal speed is 
150 ft. per minute, the cross traverse 85 ft., and the 
hoisting speed for loads up to 6 tons is 20 ft., and for 
heavier loads 8 ft. per minute. The speeds of the 5-ton 
overhead travelling crane are :—Longitudinal, 150 ft.; 
cross traverse, 100 ft.; and hoisting, 20 ft. per minute. 

The jib-crane for serving the heating furnaces and 
the forging-press is an independent swivelling crane of 
22 ft. radius; the jib is built up of two 14-in. by 
6-in. joists. The four 3-ton jib-cranes are of 30-ft. 
radius. The jib is 5 ft. 3 in. deep, of lattice-girder 
construction, to give stiffness and strength with light- 
ness. The cranes are electrically driven by Jackson 
four-pole series-wound reversible motors, specially 
designed for crane work and working at 235 volts. 
The travelling cranes and the 5-ton jib-crane have 
each three motors. The 3-ton jib-crane has two motors, 
the slewing being done by hand. The hoisting- 
motor on the 15-ton crane is of 12 brake horse-power 
at 400 revolutions ; the motor for longitudinal travel 
is of 5 brake horse-power at 600 revolutions, and that 
for cross traverse is of 4 brake horse-power at 600 
revolutions.’ On the 5-ton crane the hoisting-motor 
is of 10 brake horse-power at 400 revolutions. The 
gearing, except the slow-motion wheels on the barrels, 
is machine cut. The location of these respective cranes 
is indicated on the plan (Fig. 1). 

There are two main furnaces, each 18 ft. over all by 
9 ft., two reheating furnaces 27 ft. by 9 ft., and one 
annealing furnace ft. by 14 ft. 4 in. The dimen- 
sions are given in the drawings reproduced on 
page 522. These furnaces are the ordinary coal-fired 
type, these being found in this instance to be the most 
convenient, and the heating furnaces are made with 
doors at each side, so that ingots and ordinary forgings, 
&c., can be heated in them as well as the tyre blooms. 
They are constructed of boxed, not open sand, plates 
cast of hematite iron, so as to give as much strength 
and endurance as possible, and are pos ey by 
strong rails and tie-bolts. They are lined with best 
fire-brick lining 9 in. and 14 in. thick. Great atten- 
tion has been given to ensure easy and effective work- 
ing—i.e., easy manipulation of the doors by long 
levers, proper area of grates, &c. The area of the 
grates for the heating furnaces is 6 ft. by 3 ft., and 
the others are in proportion. The brackets carrying 
the doors and levers are steel castings, in order to 
avoid risk of breakage. 

When taken from the heating furnace the tyre 
ingots are bloomed to width and punched under the 
forging-press, illustrated on the two-page plate 
(Figs. 14 to 16) ; while a perspective view of the press 
at Messrs. Jackson’s works is given on page 523 
(Fig. 12). This press is of 1200 tons power. The cylinder 
is carried on pillars, spaced 6 ft. by 3 ft. centres, 
and the stroke is 4 ft., so that large ingots may be 
dealt with on the anvil. The distance between tables 
is 7 ft. 6in. The press is of the steam-intensifier type, 
the hydraulic pressure being used only during the 
actual pressing portion of the stroke. It is also fitted 
with steam drawbacks, to make it quick and smooth in 
action and to obviate the use of the auxiliary system 
of pumps, &c., required with an entirely hydraulic 
press. "The steam-driver has a cylinder 56 in. in di- 
meter by 8 ft. stroke, and the driving direct hydraulic 








intensifier ram is 6} in. in diameter by 8 ft. stroke. 
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There are also hydraulic cylinders attached for turning 


or manipulating, by means of a chain, ordinary forgings, 
shafts, &c., while they are being worked in the press, 
and for moving the bottom tools in and out of the press 
when they are being changed, This cylinder is also 
used for moviog backward and forward aspecial table, 
on which the tyre ingots are pressed to width and 
unched. 
. Messrs. Jackson adopt a special form of tool for 
flattening and punching the boom and _ becking, 
and flattening the blooms under the steam-bammer 
when becking is done. 
shown in Figs. 8 to 10 on page 522. The top tool, it 
will be noted, is in two parts. For flattening the 
ingots the lower portion is swung clear, and the ingots 





| tyre true. 
'slides by means of a 3-horse-power electric motor, 


| 


The tools for the press are | for the tyre. 
| roll working on the inside of the ae 8 in. in dia- 


rolls for carrying the tyre (Fig. 24), and with a 
movable carriage which recedes as the tyre is en- 
larged ; a top roll on the table assists to keep the 
There are also side-rolls worked on screw- 


instead of hand-gear as in previous mills. 
The roll shafts are of steel; the shaft for the large 
or main roll—i.e., the roll working on the outside of 


| the tyre—is 13 in. in diameter at the bottom bearing 


and 11 in. in diameter at the top bearing, having 


| keyed-on cast-iron rolls 2 ft. 6 in. in diameter, grooved 


The shaft for the smaller roll—i.e., the 


meter at bottom, and 10 in. at top ing, with steel 
rolls 18 in. in diameter keyed or shrunk on (Fig. 25). 
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are pressed by the flat face of the upper tool with the 
table in the position shown. The lower portion of the 
top tool carrying the punch is then swung back, the 
table moved forward by the hydraulic cylinder to 
bring the hole in it under the punch, and the bloom 
punched. The usual steel tools have also been pro- 
vided for making ordinary forgings in the press. 

A 6-ton hammer is also provided for becking 
the tyres and for ordinary forging, and this is illus- 
trated on the two-page plate (igs. 17 to 21). The 
cylinder is 26-in. bore by 5 ft. stroke. To take the 
becking strains (when becking is done on the tyre 
blooms) the hammer is constructed of very strong 
cast-iron A\-framing. The becking tools and block 
have been designed by Messrs. Jackson to allow of 
becking—i.e., enlarging—the tyre blanks and flattenin 
them to width (after the irregular thickness cau 
by the becking) at one operation. The becking is 
done at the side of the anvil, the flattening on the top 


(9249.1) 


after becking ; the top of the anvil is enlarged to form 
a table for carrying the blank (Fig. 18). 

The main feature of the plant is, of course, the 
Jackson tyre-rolling mill, which is illustrated on the 
two-page plate (Figs. 22 to 25). The punched blooms 
can be taken direct (after re-heating) from the press 
to the mill and rough and finished-rolled at one heat 
Without any previous becking. In this instance, 
however, provision for becking the blooms before roll- 
ing was requested, and it has been provided in con- 
nection with the hammer, as described above. The 
Jackson tyre mills roll tyres up to 9 ft. in diameter. 
The t yres are rolled on a horizontal table, the rolls 
ing vertical, and having three grooves for roughing 
and finishing the tyre at one heating (Fig. 25). The 
table carrying the tyre, of cast iroa, slides in cast-iron 
standards, and is adjustable vertically to the extent 
of 3 it , to suit the rolls. This adjustment is quickly 
made through an hydraulic cylinder 10in. in diameter, 
with racks, pinions, and spur-wheels. One of the 


wheels is fitted with a stop for fixi iti 
p for fixing the position of the 
table for each pass of the rolls. The table is fitted with 
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The bottom groove is the roughing groove, the two 
upper grooves are for finishing, One roughing and one 
finishing pass is sufficient for each tyre, so that the 
second finishing groove allows of two sections of tyre 
(of the same width) being finished without change of 
rolls, Both shafts are carried on phosphor-bronze bear- 


























fig. 2. 


ings. The large roll-shaft is also supported on a cast- 
iron sliding footstep and stand, and is provided with 
a bevel-wheel about 6 ft., and pinion 2 ft. 9 in. in 
diameter, 5 in. pitch, 14 in. wide. 

The smaller roll, working inside the tyre, is agg | 
raised and lowered by an hydraulic cylinder (Fig. 22) 
to permit the bloom to be placed into, and the finished 
tyre to be removed from, the rolls, The large roll can 
oe advanced or retired through a distance of 21 in. to 
allow for the changing of the loose rolls, and for various 
thicknesses of tyre blooms. To this end the large roll 
bears on strong slides worked by screws in the main 
frame. The traverse of the slides is by gearing from 
a double-cylinder engine, 8-in. bore by 8-in. stroke 
(Figs. 22 and 24). The slides have aslow speed through 
slow worm-gear for putting on the rolling pressure, and 
— speed through quick spur-gear for bringing the 
roll up to and away from the tyre at the beginning and 
finishing of the ro pe eran 

The main frame also carries the bearings for the 
small roll, and is provided with a bracket and hydraulic 
cylinder for lowering and raising this roll in and out 


of thetyre. The frame also carries the double-cylinder 
engine having quick _— rand slow worm-gear for 
working in and out the slides, and carrying the large 
roll-shaft. 

A very sensitive gauging apparatus is provided for 
indicating the size and thickness of the tyre when 
approaching the finished size, the pointer and index 
being on the front side of the main frame and indicat- 
ing eight times the actual size of the tyre—thus an 
enlargement of ,'; in. on the diameter, or thickness, of 
the y sod age a travel on the index of jin. The levers 
and handles are also on the same side and placed’ as 
most convenient for use. 

The positive screw motion for forcing the rolls 
together during the rolling ensures an equal thickness 
and full section and true rolling of the tyre. The rolls 
working in, and being supported at, each end in very 
strong bearings, with the tyre being rolled between 
them, gives this mill an advantage over others in 
which the tyre is rolled at the end of a roll projectin 
beyond the supporting bearing. In the sitighe-qroovet 
mills, of course, all the blooms require to be beckéd 
and made fairly close to finished sizes, and the mill 
only gives the finishing process, or if used also for 
roughing, the rolls require to be changed and the 
blooms reheated and sgain rolled for finishing. In the 
Jackson mills, the rolls being well supported in ample 
bearings at each end, and having two (or three) 
grooves, the rough-punched blooms without any beck- 
ing are rolled direct from the first blooming into the 
finished rolled tyre at one heating. Recently Messrs. 
Jackson have supplied a similar mill to the Standard 
Steel Works, Philadelphia, U.S.A., and to Messrs. 
William Beardmore and Co., Glasgow, after special 
investigations by their respective representatives. 
They have also supplied them to Messrs. John Brown 
and Co. ; Messrs. Vickers, Sheffield ; the London and 
North-Western Railway Company, Crewe ; the Lanca- 
shire and Yorkshire Railway Company, Horwich, &c., 
and to five Continental firms. 

The mill is driven by a pair of horizontal cross- 
compound engines, with 2l-in. and 34-in. cylinders, 
3 ft. stroke, of about 500 indicated horse-power, 
through a pair of steel spur-wheels, 4} in. pitch.* “The 
wheel on the engine shaft is 7 ft. 5 in, in diameter and 
30 in. wide ; the wheel on the mill shaft is 6 ft. 1 in. 
in diameter and 12 in. wide. On the other end of 
this shaft there is keyed the steel bevel pinion, 5 in. 
pitch, previously named. This shaft and wheels 
travel with the slide carrying the large roll, and the 
wheel on the engine shatt is made wide enough to 
allow of this. 

The hydraulic pressure for the works at Yawata is 
furnished by a three-throw horizontal pump, with 
plungers 2 in. in diameter by 5-in. stroke, worked by 
a Jackson electric motor of 10 brake horse-power' at 
850 revolutions, through cut gearing 1} in. pitch and 
connected to the machine. The accumulator is 23 ft. 
6 in. high with 10-in. ram by 10-ft. stroke, and the 
ballast tank is 7 ft. in diameter by 8 ft. deep, to give 
a working pressure of 1000 lb. per square inch. 

The whole of the cast-iron steam piping, 10 in. to 
6 in. in diameter, connecting from the boiler to the 
tyre-mill, hammer, and press, and the hydraulic pipin 
and the exhaust and return pipes, have been sevlied 
by Messrs. Jackson, as well as hand-tools and general 
accessories for the plant. 

A railway, 3-ft. 6-in. gauge, runs alongside the build- 
ing, from which branches can be brought into the 
building for carrying the tyre ingots and other material 
to the furnaces, ‘&c. 

The tyre-tester is constructed of 14 in. by 6 in. rolled 
joist uprights, built up with plate amd angle-iron 
framing, 28 ft. 4 in. high, and bridge rails for guiding 
the weight. The drop is 15 ft., with a “ weighing 
1 ton. The tyres rest on a heavy cast-iron -plate, 
weighing 10 tons. The tup is raised by means of a 
4-brake-horse-power electric motor, 600 revolutions, 
working —4 = their standard type worm reduction 
gear on to a barrel 10 in. in diameter. The tup is 
released by a hand-rope. 

Four Jackson electrical motor-driven railway wheel 
lathes are also included for turning and boring the 
tyres, for turning and boring the wheel centres, and 
for turning the pairs of railway wheels on their 
axles. Two of the lathes have face-plates 7 ft. in dia- 
meter to chuck tyres up to 6 ft. 3in. in diameter, 
turn-wheels to 6 ft. 6 in. in diameter, and admit 
between centres, wheels and axles up to 8 ft 6 in. over 
all. One of these tools is illustrated by Fig. 13. 
These are each driven by a 15-brake-horse-power 
variable-speed motor varying from 600 to 1 re- 
volutions per minute. The other two lathes have 
face-plates 5 ft. 2 in. in diameter to chuck tyres 
to 4 ft. 6 in. in diameter, turn-wheels to 5 ft. 
in diameter, and admit between centres up to 8 ft. 
They are driven by a 10-brake-horse-power motor on 
each, designed for speed variation from 800 to 1000 
revolutions per minute. Each lathe has headstocks 
mounted on a massive bed, with strong special cast-iron 
spindles carried in adjustable gun-metal steps, with 
hardened adjustable steel washers to take the end 








pressure. The driving headstock has strong and 
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JAPANESE GOVERNMENT RAILWAY TYRE WORKS AT YAWATA. 
CONSTRUCTED BY MESSRS. P. R. JACKSON AND CO., LIMITED, ENGINEERS, MANCHESTER. 
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The whole of the plant has been de- 
NG signed to give rapid and continuous out- 
SX SAWN ut without the various processes over- 
NG WN K\ be ing or returning on each other. As 
RK will be seen from the general plan (Fig. |), 
MG WN the tyre blanks go straight along trom 
. ‘ the heating furnaces to the press, re 
heating 4 Spe wil, a ye ba 
werful gearing to run single and treble gear, suit- | gearing into each face-plate, which can be put in and crane direct into the second bay of the building 0 | 
Pol arran, for driving by motors. Provision is | oA dime by a Noecadyr run the face-plates together annealing furnace, tyre-tester, or lathes, as required. 
e on it for mounting the controllers and resistances. or separately. Compound slide-rests, each with swivel ; 
The following driving headstock is adjustable along the | motions, are mounted on a strong ag and the 4 Pactric Coast Exursrr10n.—San Francisco roposes 
bed by rack and pinion, and fitted with an adjustable | bottom plate is adjustable along the bed, and to and to hold an international exposition in 1913, to called 
spindle to centre. The main shaft in the bed | from the centre ot the lathe. separate self-acting the Pacific Coast Exposition, in cclshontion am é Dih 
is carried in adjustable gun-metal steps, with a pinion | feed-motion to each rest is self-contained. | anniversary of the discovery of the Pacific by 
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RAILWAY TYRE WORKS AT YAWATA, JAPAN. 
CONSTRUCTED BY MESSRS. P. R. JACKSON AND CO., LIMITED, MANCHESTER. 
(For Description, see Page 520.) 
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THE REXER STEAM-CAR. 


In _ of the remarkably good results obtained 
with the petrol-engine, as applied to the motor-car, 
not a few engineers have felt that a really satisfactory 
steam-car would have many advantages. In the first 
my the petrol-motor is not capable of taking an over- 
oad. The possible torque can never exceed a certain 
fixed value, and this has rendered necessary the use 
of change-speed gearing, the practical success of 
which, in spite of its inherent defects, is one-of the 
standing marvels of motor engineering. The use of a 
clutch for controlling the speed of the car is also not 
a device calculated to recommend itself to a mechanic ; 
but here again it must be confessed that in actual 
practice the results have been very much better than 
might have been anticipated @ priori. In two respects, 
of course, the petrol-car will always have advantages. 
In the first place it can be got ready for starting in 
less time than is possible with any steam-car, and in 
the second, it can run a much longer distance without 
the necessity of replenishing either fuel or water. In 
both these matters, however, the steam-car has of late 
been greatly improved, and we have recently had the 
opportunity of inspecting the Rexer steam-car, now 
being introduced into this country by Mr. H. de 
Morgan Snell, of 20, Cockspur-street, W.O., which in 
both these important respects makes a remarkably 
good showing. It can be started up from the cold in 
eight minutes, and can easily run 70 miles without 
requiring a fresh supply of water. The car we saw 
has already run some 20,000 miles, and still has the 
same engine, boiler, and burners. The engines are 
capable of developing some 60 horse-power, and on a 
reeent occasion a distance of 106 miles was run in 
3} hours, in spite of the fact that numerous slows 
were necessary in passing villages and for other 
reasons. Water was taken in once only on the trip. 
The amount of fuel used, common paraffin at 5d. a 
gallon, was 14 gallons; and at the “legal limit” the 
consumption would be little more than half this figure. 

The car seats four, and weighs 27001b. We hope 
on a future occasion to illustrate in detail a number of 
its interesting features, but for the present may state 
that it is provided with a four-cylinder single-acting 
engine, the cylinders being all 70 millimetres in 
diameter by 85 millimetres stroke. The inlet and 
exhaust valves are of the mushroom pattern, valves 
and seats being of nickel steel, containing a high per- 
centage of nickel. With the car at top speed, the 
engine makes 1800 revolutions per minute ; but even 
at this speed the vibration is only barely perceptible. 
The speed of the car is controlled mainly by adjust- 
ing the amount of oil burnt under the boiler. There 
are two burners, and with both these in full blast 
the steam pressure may reach 1000 lb. per square 
inch.. By shutting off part of the oil, the generation 
of steam is checked, and the pressure falls. -In addi- 
tion to this, however, means are provided by which 
the cut-off in the cylinders can be varied from full 
stroke down to one-third stroke, which is the cut-off 
in normal working. This is effected by shiftin 
the cam-shaft, by which the valves are operated, an 
the engine is reversed by the same means. The range 
of power thus obtainable is so great that no change- 
speed gear is required. The steam after passing 
through the engine s to an air-condenser, con- 
structed much on the lines of the radiator of a petrol- 
car, and from this condenser the working uid is 
pumped back into the boiler. The latter is of the 
flash type. No trouble is experienced from lubricat- 
ing oil reaching the boiler, because none is used in 
the engine cylinders. Yet we are informed that there 
has been no trouble from excessive wear. The make- 
up feed carried by the car is 17 gallons, which is 
stated to be sufficient for a run of fully 70 miles. 

The makers attribute the success attained mainl 
to the burners with which the boiler is fitted. 
These use ordinary paraffin, which is gasified before 
it reaches the burner, somewhat in the same fashion 
as in the common Swedish blow-lamps. The com- 
bining nozzle is, however, a regular injector, and 
works well through a great range of fuel consumption, 
whilst its working is totally unaffected by the wind. 
Of the two burners fitted, one is much smaller than the 
other, but is sufficient to provide the steam necessary 
at slow speeds. Both are constructed on the same 
lines. 

At all speeds the car travels silently, the noise being 
less than it is even with an electric brougham ; and the 
great flexibility inherent in the steam-engine confers 
on it somasteellbe abilities in the way of hill-climbing. 








Our Coat Asroap.—Our export coal trade continues 
to exhibit much the same features as those which have 
been observable in it for some time past. The external 
demand for British combustible appears to be steadily 
increasing, the observation applying to coke and patent 
fuel, as well as to eoal properly so-called. The shipments 
of coal for the use of steamers engaged in foreign trade 
are also steadily extending. The shipments of coal in all 
directions in September were 4,660, tons, as com 
with 4,128,518 tons in September, 1905, and 4,017,845 
tons in September, 1904. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 10. 

THERE are 357, tin-plate mills in the country, of 
which 252 are controlled by the. American Sheet.and 
Tin-Plate Company, and 105 are controlled by inde- 
pendent interests. Of, the 252 in the organisation 
223 mills are in operation, and most of the 29 idle 
mills will soon be at, work. . The organisation operates 
158 mills under union rules, The remainder are on 
a.non-union basis, Of the independent mills 89 
are in operation and 16 are idle. There is at 
present a lull in the demand for basic iron through- 
out the Eastern section of the country, because 
of the heavy orders that have been placed dur- 
ing the past thirty days. Fair activity prevails in 
foundry iron, and southern furnaces have been secur- 
ing orders from parties who have been driving nego- 
tiations energetically for several weeks past. Southern 
furnaces are accepting business for the first half of next 
year ona basis of 15.50 dols. for No. 2 iron. . The trans- 
actions in basic pig iron for last week amounted to 
120,000 tons, and with the close of this business we 
may look for a little quiet for some time to come. The 
heavy purchases by the leading steel companies have 
imparted a stronger tone to the foundry and forge 
grades; the average transactions in these two grades 
for the past two weeks in eastern markets are given at 
50,000 tons. Within a short time large purchases 
have been made of Scotch and Middlesbrough. iron, 
and the shipments will soon begin. The buyers of 
English and Scotch pig have been heretofore confined 
chiefly to the New England States; but within two 
weeks past quite a number of buyers have appeared 
in cities and towns in the middle States. 

With.reference to finished-steel products, compara- 
tively few new orders were placed during the past week, 
but specifications for the manufacture of structural 
steel on orders placed within the past month or two 
have been heavy.. There are inquiries for structural 
steel in the castern market, for 50,000 tons to be used 
in buildings to be erected in New York City. Several 
large rail contracts are pending, which will probably 
be closed this week, inchiding an anticipated order of 
25,000, tons for the Erie Railroad, and 20,000 tons 
for the Missouri, Kansas, and, Texas Railroad. . It is 
stated on good authority that there is in sight orders 
for 300,000 tons of steel rails for American railroads, 
and contemplated contracts for 50,000 tons of rails for 
export. There isa natural tendency to higher prices 
under such conditions; but it, is hardly:probable that 
an actual advance will be made by the manufacturers, 
although premium prices will. probably prevail in 
certain lines, such as bar iron, sheet, and boiler-plate. 

The United States Steel Corporation used up 
20,000,000 tons:of ore last year, and are now working 
up about 23,000,000 tons. Their. contract with the 
Great Northern Ore Property.calls for a mining of 
750,000 tons next year; this output to be increased 
year by. year until 1917, when the output will be 
8,250,000 tons . The ore costs the company 1.65 dols., 
besides the cost of mining. Mining facilities will be 
very greatly improved,-so that this element of cost 
will ba reduced to a minimum. 








Lieut Rattways Act, 1896,—The Board of Trade 
have recently confirmed the undermentioned Order made 
by the. Light Railway Commiasioners :—Falkland Light 
Railway Order, 1906, authorising the construction of light 
railways in the parishes of Kettle and of Falkland, in the 
county of Fife, from Falkland-road station to Falkland. 





Tue InstiTuTION OF MECHANICAL ENGINEERS: 
Grapvuatss’ AssociaTion.—The first: gerieral. meeting 
was held at the Institution, Storey’s Gate, Westminster, 
§8.W., on Monday, October 8, at 8 p.m., Mr. 8S. W. Challen 
in the chair. The minutes of the summer meeting 
were read, approved, and signed by the chairman. A 
paper entitled ‘‘ The Manufacture of Brass Wire” was 
presented by Mr. E. J. Bolton, Graduate, of Oakamoor. 
Mr. A. B. Symons opened the discussion, in which the 
following graduates took part :—Messrs. A. O. Laird, 

. Barrs, M. G. Danecan, A. OC. M. Cartwright, and 
R. C. Atkinson. The meeting concluded with a vote of 
thanks to the chairman. 





Nationa Free Lasour’ Concress.—On the 29th of 
this month there will be opened in London the fourteenth 
annual Free Labour —— In view of the policy 
of the Trade Union-Socialist inovement this conference 
promises to of. more than .usual interest. Pro- 
posals will be brought forward for the formation of a 
citizans’ alliance, the object of which will be to further 
by educational and other means the movement for up- 
holding free citizenship, and to counteract the political 
campaign of the socialistic body. Resolutions will also 
be submitted dealing with the Trades Disputes Bill from 
the point of view of man’s right of freedom to work un- 
hindered ;: with the attitude of the Board of Trade, which 
it is said overlooks the claims of non-unionists ; and with 
the ‘intolerance shown to non-unionists by leaders and 
others of the trades-union party. Papers will also be 
read and discussed dealing with various aspects of the 
labour movements and industrial reform both at home 
and abroad. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market opened firm, but the close was weak, 
due to the intimation of an increase of 1 per cent. in the 
Bank rate. About 16,000 tons of Cleveland warrants 
changed hands at 56s. 2d., 56s. 1d., and 563. 3d. : 
563. 5d., 56s. 44d., 563. 7d., and 563. 64d. one month ; and 
at 57s. three months. The closing quotations. were: 
563. 14d. cash and 663. 6d. one month eellers. One lot of 
hematite was done at 693. 14d. cash. In the afternoon 
the total dealings were about 13,000 tons, but the tone 
was slightly i lar. Cleveland warrants were done at 
55s. 11d., 553. 10d., and then 563. cash; 563. 34d., 56s. 24d., 
and 56s. 4d. one month ; and closing sellers quoted 56s. 04d. 
cash, 56s. 44d. one month, and 56s, 11d. three months. One 
lot of Scotch warrants changed hands at 603. 94. cash. 
On Friday morning the market was firmer, and 7000 tons 
of Cleveland warrants were dealt in at 56s. 1d., 56s. 04d., 
and 563. 3d. cash, 56s. 1d. seven days, and 56s. 6d. and 
563. 7d. one month, but at the close there was a weaker 
tendency. and sellers quoted 56s. 2d. cash and 56s. 64d. one 
month. Hematite—500 tons—changed hands at 69s. 14d. 
ten days. At the afternoon session American inquiries 
had the effect of giving some strength to the market, and 
15,000 tons of Cleveland warrants were done at 563. 1d. 
and 56s. 3d. cash, 563. 4d. seven days, and 56s. 5d. and 
563. 74d. one month. The closing prices were 56s. 3d. 
cash and 56s. 74d. one month sellers, and there were sellers 
of hematite at 693. cash. On Monday morning the market 
opened strong, and further inquiries and sales to America 
forced an advance in prices. Cleveland warrants were 
done at 56s. 6d. and 56s, 7d. cash, 56s. 9d. four daya, 
563. 11d., 57s. 1d., and 57s. one month, and closed firm at 
563. 7d. cash and 57s. 04d. one month sellers. The turn- 
over was 21,000 tons, and dealing al:o took place in 
hematite at 693. 3d. cash, with sellers over. In the after- 
noon the tone was still firm, and about 7000 tons of 
Cleveland warrants changed hands at 563. 74d. cash, 
563. 9d. seventeen days, and 563. 114d. one month. At 
the close sellers quoted 56s. 74d. cash and 57s. one month. 
Hematite was again done at 69s. 3d. cash, but closed with 
sellers at 1d. less, and buyers at 69s. cash. On pee 
morning the market continued firm, and prices advanced, 
15,000 tons of Cleveland warrants being done at 56s. 9d. 
cash and ten days, 57s. 7 twenty days, and 57s., 57s. 2d., 
and 57s. 14d. one month, The closing quotations were 
563. 10d. cash, 57s. 24d. one month, and 57s. 8d. three 
months sellers... Hematite was firm, and 1500 tons were 
done at 693. 3d. cash and 69s. 84d. one month. Besides 
the above business, about 10,000 tons of options were put 
through. .The upward trend of prices continued in. the 
afternoon, and 18,000 tons of Cleveland warrants changéd 
hands at 56s, 11d., 57s. 04d., and 57s. cash, 57s. 34d. and 
57s. 4d. one month, and the close was strong with sellers 
quoting 57s. cash and 57s. 44d. one month. The market 
opened witha firm tone this (Wednesday) morning, but 
the total business only amounted to about 6000 tons. 
Cleveland warrants were done at 57s. 1d. cash, 57s. 44d., 
57s. 54d., and 57s, 4d. one month, but clozed rather easier, 
at 57s, O}d. cash and 57s. 44d. one month. Included in 
the transactions was one lot of hematite at 693. 4$d. cash. 
At the afternoon session Cleveland warrants were again 
strong, and advanced to 57s. 3d., 57s. 34d., and 57s. 3d. 
cash, 57s. 74d., 57s. 7d., 57s. 8d., and 57s. 74d. one month, 
and 58s. 2d. and 583. 3d. three months. The dealings 
were estimated at 21,000 tons, and the closing quotations 
were firm at the highest values—namely, 57s. 34d. cash, 
57s. 8d. one month, and 58s. 3d. three months sellers. 
The following are the market quotations for makers’ (No. 1) 
iron :—Clyde, 63s. ; Gartsherrie, 683. 6d.; Calder, 69s. ; 
Gil shinai at G 6d.; Tae oi 683. ; a 1 cnn ag 
(all shipped at w); Glengarnock (shi at - 
rossan), 68s. 6d. eon) (ship: at eee ese’; and 
Carron (shipped at Grangemouth), 693. 


Scotch Pig-Iron Advanced in Price.—Messrs. William 
Baird and Co., Limited, have, this week, intimated an 
advance of 1s. per ton in the hag of all their special 
brands of Scotch pig-iron, including hematite. 


Bank Rates on Pig-Iron Warrants Advanced.—The 
Scotch banks have raised their charges for advances on 
pig-iron warrants to 54 per cent., and on over-drafts 
to 64 per cent. These rates are the highest named for 
several years. 

Su'phate of Ammonia. — Sulphate of ammonia has 
lately been in rather better demand, and the current 

rice is round 12/. 23. 6d. per ton for prompt business, 

lasgow or Leith. For furward delivery the quotation 
is still named at 12/. 10s. per ton. The amount shipped 
last week from Leith Harbour was 1397 tons. 


Scotch Steel Trade.—As a result of the strike of the 
members of the Boiler-Makersa’ Society, Scotch steel- 
makers report a falling off in the local demand for ship- 
building material. The effect of this is not, however, 
being felt to any great extent, as a brisk business con- 
tinues to bedone in both ship and boiler-plates and 
angles for shipment to the Continent and Japan. This 
foreign demand is said to be greater than has been 
experienced in this district for several years. Structural 
material is the subject of fairly good inquiries for 
the home, as well as the foreign, market. For the 
latter market prices are very firm, and in some in- 
stances advances are being asked. At the fortnightly 
meeting of the re tatives of the Scotch Steel: Makers 
Association, held here yesterday (Tuesday) afternoon, it 
was resolved to make no alteration in the ‘present official 
list of prices. Raw material is, all round, very high in 

rice, tch hematite being quoted about 723. per ton, 

elivered at the steel works. 


Malleable [ron —A fairly steady trade is still being done 





by the Scotch malleable-iron makers. Most of the works 


are reported to be well mere, and running full time; 
but if the present strike of the boiler-makers continves, 
the effects will soon be felt in the trade. 


Scotch Iron for America.—Within the last week or so 


several thousand tons of Scotch foundry pig iron have 
been sold locally for shipment to American ports. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike in the Moulding Trades —There seems every 
likelihood of a strike in the local moulding trade. The 
men, of whom there are over one thousand in the union, 
put forward a request for an advance in wages from 49s. to 
42s. per week. There was an interview between repre- 
sentatives of the employers and of the men, and the 
former were willing to give the advance on the men 
making certain concessions with regard to shop manage. 
ment. The men insisted on the advance, leaving other 
matters for after consideration This arrangemen: the 
masters refused, and on Saturday the men handed in 
their notices. Two of the larger firms have already 
granted the advance. 


The Iron and Steel Trades.—The demand for railway 
material is rather on the increase than otherwise, and 
every department at almost all the works is running ful] 
tinte. Among the best customers are the Indian railway 
companies. The East Indian Company have within the 
last few days Be nary orders in this district for railway 
springs of sufficient volume to occupy firms for a long 
time. Some very satisfactory contracts for tyres and 
axles have also come in from South America, and there is 
promise of much more business from the same quarter. 
Very little work is coming in from the Cape, and the 
outlook is stated to be distinctly discouraging. At the 
ew time there is not much doing for China or Japan, 

ut they are expected to be in the market again shortly. 
There has been no development in the home demand, 
which is continuously steady. At the present time there 
is an exceptionally brisk inquiry for iron for engineering 
purposes and best Yorkshire irons, and prices are very 
firm. Manufacturers of wire-rods and wire-ropes are 
well off for orders, both on home and foreign account. 
The mills and forges are generally well employed. 


The South Yorkshire Coal Trade—The coal trade 
remains very steady. Although the export season is so 
far advanced, there is little decline in the demand, and 
large quantities of hard coals are still being-sent to the 
ports. Prices are very firm. The house-coal pits are 
making better time, one day a week having been added 
&t many of them. ‘There is more disposition on the part 
of merchants to buy ahead, and there has been a distinct 
stiffening in prices. A full average tonnage of gas-coal 
is leaving the district. There is a well-sustained demand 
for all classes of common fuel, and fair quotations are 
being realised. Makers of coke report that trade is being 
maintainel. ~ 








PerRsonat.— Messrs, John Brown and Co., Limited, an- 
nounce that they have moved their London offices from 
Victoria-street to 8, The ctuary, Westminster, S.W.— 
Mr. J. F. C. Snell, M. Inst. C.E., who recently resigned 
the position of chief engineer of the Sunderland tramways, 
has taken into partnership Mr. S. Moore Ede, who has 
been connected with railway and tramway work in 
America and the Orient. Messrs. Snell and Moore Ede 
will practise as arengg yaaa with offices at Caxton 
House, Westminster, S.W.—We are requested to state 
that owing to the retirement of Messrs. Brotherhood and 
Crocker, the firm building the cars known by these nanies 
will in future be known as the Sheffield Simplex Motor 
Works, Limited, their new works, which are now under 
construction, being situated at Sheffield. — Mez:srs. 
Schram, Harker, and Co., Cannon-street House, E.C., 
announce that Mr. J. W. Cable, formerly assistant 
engineer, has been, taken into partnership. The firm 
will continue to,be known under the name of Schram, 
Harker, and Co.—Messrs. Poole, Lauder, and Co. are 
removing their offices and warehouse to 46, Upper 
Thames-street, London, E.C. Their only telephone 
number will be 3467 London Wall. 


Tue Coventry Encinggrinc Socrety.—Mr. Alfred 
Herbert, President of the Coventry Engineering Society, 
presided over a large attendance of members and friends 
at a smoking concert, held last Friday, the 12th inst., to 
commemorate the opening of the session for the present 
season. Calling aitention to the programme for the 
session, he said that it comprised an interesting series 
of lectures on various subjects, Mr. R. Child Bayley 
(editor of Photography) would lecture on the three- 
colour process; Mr. A. Craig (consulting engineer), 
on a ekten concerning motor-cars, on which he was 
a well-known authority; Mr. OC. E. Douglas (Messrs. 
Mather and Piatt), on the purification of water 
for industrial purposes, a subject which sbould be 

ticularly interesting to users of steam boilers; 
Mtr. G. E. Izod (Messrs. Willans and Robinson, Rugby’, 
on ‘‘Steam-Turbines,” a subject which would be in- 
teresting on account of its comparative novelty. They 
would also have lectures from Mr. J. E. Stacey 
Jones (consulting chemist) on ‘‘ Aluminium Alloys; 
Mr. R. G. Mercer (British Westinghouse), on * Electric 
Transmission in Worksho: ;” Mr. J. Pickin, on *Sell- 
ing and Advertising ; Mr. Henry Sturmey, on ‘“ The 
Design of Motor-Cars ;” Professor Turner (Birmingham 
University), on ‘The Solidification of Metals ;” and Mr. 
W. H. Proctor (Daimler Motor Company, Limited). Mr. 
P. V. Vernon would open the series on Friday, October 1°, 





with a discourse on ‘Some American Factories,” 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ‘Change here was only thin, but there was a good 
deal of briskness in Cleveland pig iron, and traders gene- 
rally took a very cheerful view of the situation so far as 
Cleveland iron was concerned. Mr. Carl Elkan, of Ham- 
burg, one of the largest dealers in Cleveland pig on the 
Continent, was on ’Change, and he gave a very Pg 
account of the state of the iron trade in Germany. o. 3 
g.m.b. Cleveland pig went up to 57s. f.o.b., and parcels 
changed hands at that figure, which is the highest price 
realised since ember, No. 1 advan to 
58s. 6d.; No. 4 foundry to 56s.; and No. 4 forge to 55s. 
East Coast hematite pig was dull, the labour trouble on 
the Clyde having had a detrimental influence on this 
branch. ‘There were sellers of mixed numbers at 
69s. 6d. for early delivery, and_ business might have 
been done at even less. Spanish ore was very strong. 
Rubio—50 per cent. quality—was fully 21s. 6d. ex-ship 
Tees, which must be regarded as a low figure considering 
the fact that the f.o.b. price at Bilbao is 17s. and the 
freight from that port to the Tees 5s. 74d. To-day the 
market was rather excited, and quotations for Cleveland 
ig further advanced. At the opening a considerable 
eines was recorded at yesterday’s closing rates, but 
later in the day prices were J Ag up another sixpence. 
No. 3 thus became 57s. 6d. ; No. 1, 593. ; No. 4 foundry, 
56s. 6d. ; and No. 4 forge, 55s. 6d. Shipments of pig 
iron so far this month are excellent, being at the rate of 
over 4000 tons per working day, which is better than 
those of September or those of October last year. There 
is every reason to believe that exports will continue on a 
good scale over the next few weeks. 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel industries. Whilst 
most departments keep pretty well employed on the 
whole, some firms report slackness in certain branches. 
New orders come to hand very slowly, but there aresome 
fairly good inquiries in the market. Rails are a little 
easier, but other quotations are well upheld. The fol- 
lowing are the market rates :—Common iron bars, 71. 5s.; 
best bars, 72. 15s.; best best bars, 8/. 5s.; iron ship-plates, 
71. 53.; iron ship-angles, 7/. 5s.; iron ship-rivets, 7/. 17s. 6d.; 
steel bars, 7/.; steel ship-plates, 7/.; steel ship-angles, 
6l. 12s. 6d.; steel boiler-plates, 8/.; steel — 61. 7s. 6d.; 
steel sheets (singles), 82. 53.; steel sheets (doubles), 8/. 10s.; 
and heavy sections of steel rails, 67. 5s.—all less the cus- 
tomary 24 ong cent. discount, except rails, which are net 
cash at works. 


Coal and Cokec.—On the whole very satisfactory ac- 
ecunts are given of the fuel trade. There is not very 
much coal available for sale for early delivery, but large 
quantities are being sent out on running contracts, and 
shipments up to the end of next month are expected to be 
heavy. For bunker coal the demand is good, but it is met 
by a very ample supply, and quotations remain up at from 
9s, 9d. to 10s. 3d. f.0.b. for unscreened Durhams. Coking 
coal is in large request both for home use and for export, 
and considerable sales have recently been made to Ger- 
many. Quotations are strong. Demand for coke con- 
tinues excellent. Average blast-furnace coke is quite 
6d. delivered here. SExport coke is from 193. to 20s. 
0 dD. 








Our Ratts ABproaD.—The exports of rails from the 
United Kingdom showed some dulness in September, 
having only amounted to 43,506 tons, as compared with 
45,181 tons in September, 1905, and 64,945 tons in 
September, 1904. The depression was due to a check in 
the Argentine demand, which only amounted last month 
to 5651 tons, as compared with 9692 tons and 22,279 tons 
respectively. 

Tue INSTITUTE OF MARINE ENGINEERS: JUNIOR Sxc- 
TION.—On Monday, the 8th inst., the first of a series o 
lectures on “‘ Electricity ” was given by Mr. A. E. Battle, 
before the Junior Section of the Institute of Marine 
Engineers. The chair was taken by Mr. W. Maclaren. 
The first section of the lecture was given up to a his- 
torical review. Further on the lecturer dealt with elec- 
tricity as a form of energy, electrical instruments, &c. 
The lecture, and those to follow, are intended to be of a 
somewhat popular nature, and demonstrations are given 
to render them more attractive to the section for which 
they are provided. It was intimated that at the meet- 
ing on October 22 a paper on ‘‘Fuel Testing” will be 
read and discussed. 





‘Tig CONNECTING AND DISCONNECTING OF THE POWER 
FROM THE .WorkK.”—Under this title, Professor Hele- 
Shaw recently delivered a lecture at the Engineering 
and Machinery Exhibition at Olympia, dealing with the 
Various ways of stopping and starting macbinery. As 
ces uly all power was derived in the first case from 
iquids or gases, then made to appear as mechanical 
rotation, and, finally, in very many cases, had to be con- 
trolled in the form of electricity, the lecturer divided his 
subject accordingly. Dealing first with general prin- 
ciples, he emphasised the importance of considering 
mertia, both of the working fluid and of the machine to 
be started ; the lat ter being usually of much greater im- 
postance, ing to details, he described various 
orms of valves for steam and water, and then explained 
many devices for transmitting mechanical movement. 
such as ratohets,  friotion-clutehes, &c. Subsequently 
the lecturer described several forms of motor starters, 
and (rew attention to the importance of the subject, as 
exemplified, by the many electrically-driven machines on 
view at the Exhibition. 





“NOTES FROM THE SOUTH-WEST. 


Cardif.—The market for large steam coal has con- 
tinued healthy and firm; the transactions concluded 
have, however, been principally for early shipment. The 
best large steam coal has Neg Dred oy Lad 
while secondary qualities have ran from 13s. 6d. 
to 14s. per ton. House coal has shown scarcely any 
change; the best ordinary qualities have made 14s. to 
14s. 6d. per ton, while secondary descriptions have ranged 
from 11s. to 13s. per ton. No. 3 Rhondda large has been 
quoted at 15s. to 15s. 3d. per ton. Foundry coke has made 
19s. to 19s. 6d. per ton, and furnace om, 6d. to 17s. 6d. 

ton. As regards iron ore, Rubio been quoted at 
bos. to 20s. 64. Pep pe pcg f tga Phd an 
ton, upon a basis of 50 per cent. of iron, 
Eaeine reight, insurance, &c., to Cardiff or Newport. 


Taff Vale Ratlway.—A new line of the Taff Vale Rail- 
way, between Clydach Court and Pont-shon-Norton, 
Pontypridd, has been completed, and is being utilised for 
traffic. The new line will relieve conges ger 
traffic at Pontypridd station, and will also ensure a more 
prompt delivery of mine 


Germans in South Wales.—The Whitworth collieries 
in South Wales have into the ownership of a 
German syndicate. The shares of the original com- 
pany have gradually been bought up by German 
capitalists. ‘The Whitworth field is 10 square miles 
in extent, and is situated near Neath, within a short 
distance of the most westerly of the Admiralty 
steam-coal mines. Experts estimate that the, as yet, 
unworked Whitworth estate contains 375,000,000 tons of 
fine smokeless coal. It is understood that 250,000/. was 
paid for the estate. Mr. Carlos de Freitas, of Hamburg, 
is the chairman of the German company now owning the 
field, which will have offices at Port Talbot. A resident 
engineer, in the person of Mr. C. Flack, has been 4 
pointed. Mr. de Freitas and party, accom ied by Mr. 
F. E. Jacob and Mr. Temple Stroud, | agent to the 
estate, visited the property last week, and decided to at 
once proceed with sinking operations on a site near Ton- 
maur, in close proximity to the Port Talbot Railway and 
the South Wales Mineral Railway. 


Dowlais.—The Goat Mill has been well employed upon 
steel rails, a large quantity of which have been turned 
out both for home railways and the Colonies. ‘ Heavy 
steel sleepers have been produced to only a com tively 
small extent. The Big Mill has been ongag as usual 
upon fish-plates and light colliery rails. The furnaces 
have been giving good yields. Large quantities of 
Spanish iron ore have come to hand from Bilbao. 


Cardiff Docks.—A proposal by Lord Bute to sell his 
interest in the Cardiff Docks and Railway Company to 
the Cardiff City Council was considered by the council 
on Saturday. The matter was adjourned on a previous 
occasion in order that the council might be informed 
exactly what Lord Bate’s offer amounted to. Sir W. T. 
Lewis wrote that, assuming that the council desired to 
acquire the property for the purpose of forming a harbour 
trust, representing the various important trades of the 
town and port, Lord Bute would be willing to sell the 
whole of his interest in the Cardiff Railway Company in 
ordinary and preference shares, comprising the whole of 
the share capital, whether preferred or otherwise, except 
500,000/. preferred ordinary stock. The property would 
embrace the whole of the docks, railways, and lands 
held by the Cardiff Railway Company, including the 
Glamorgan and Aberdare canals. After discussion, it 
was decided that it would not be advisable at present for 
the council to entertain the idea of purchase. 


Submarines for Devonport.—Four of the new C class of 
submarines are to be attached to the Devonport command 
on their delivery from the works of Vickers Sons and 
Maxim, Limited, Barrow-in-Furness. To meet the addi- 
tional accommodation required, the cruiser Bonaventure, 


f|now in hand at Haulbowline, will be transferred to 


Devonport, for the purpose of berthing crews and per- 
forming the work of upkeep and maintenance. 





Contracts. —The Premier Gas - Engine Conon, 
Limited, of Sandiacre, near Nottingham, have recent 
received an order from Messrs. Alfred Hickman, Limited, 
Spring Vale Furnaces and Staffordshire Steel and Ingot 
Iron Works, Bilston, for a large gas-blowing engine of a 
capacity of 40,000 cubic feet of air per minute. he 
engine is to run on blast-furnace gas. Messrs. Alfred 
Hickman have already five large “‘ Premier” gas-engines 
running on blast-furnaces, and ranging in power up to 
1000 horse-power. These are used for blast purposes and 
for electric power. 





More STaFFoRDSHIRE CoAL.—The first sod was cut 
on Friday at Shaffalong, near Leek, of two shafts which 
are to tap a new coal.-field discovered on the land of Mr. 
J. Meakin, Darlaston Manor. Sir Thomas Wardle, the 
Duchess of Sutherland, Lord Armstrong, and the Mar- 
chioness de Saza, were among those present. Three bore- 
holes have been sunk—one at Shaffalong, one half & mile 
south-west of Shaffalong, and the third abovi 1} miles from 
Shaffalong, near Wetley Five seams have been 
found within a depth of 1000 ft. The three lower seams 
are excellent household coal, ranging in thickness from 
2 ft. 9in. to 4ft. 5in. The contains 54 per cent. 
fixed carbon and 36 per cent. volatile hydro-carbon, A 

rivate company has been formed under the title of the 

estwood Manor Coal and Iron ae a a capital 

of 100,000/., to work the new coal-field. rd Armstrong 
is one of the directors. 


MISCELLANEA: 


WE are informed that an agreement has been arrived 
at between the Ernesto Breda Company, of Milan and 
Sesto San Giovanni, and the Allgemeine Elektricitits 
Gesellschaft, of Berlin, for the construction by the former 
company of electric traction engines and motors. 


The. change in the practice of the shutting of carriage- 
doors by men on the 9a ia to their control by men on 
the trains, is said to have involved the District Railway 
in an additional expenditure per annum of no Jess than 
20,000," In view of this heavy account, a change in the 
system is said to be under consideration, 


It is reported that the East India Railway Company 
following the example of the Great Indian Peninsula an 
North-Western Railways, have decided to adopt rail- 
motors for certain traffic. This company has ordered 
five rail-motors from Messrs. Nasmyth, Wilson, and Co., 
Limited, of Patricroft, Manchester, to be delivered by 
February next. 


The sinking of the main shaft of the Victorian Quartz 
yy “ey Be mine at Bendigo, from a depth of 4048 ft. to 
4300 ft., has worked out at 5/. 16s. per foot. This 252 ft. 
of work was carried out through strata of hard slate and 
sandstones of the Lower Silurian age, which do not blast 
at all well. Among the various items which go towards 
the cost ag foot are the following :—Wages, 62s. 6d. ; 
timber, 13s. 3d. ; explosives, 7s. 4d., &c. 


The. Board of Trade Journal notifies the proposed con- 
struction of a railway from Rancagua to the El Teniente 
copper mines in Chili. The line, which will be about 
40 miles long, is to be made for the Braden Copper Com- 
pany. The Journal likewise mentions that the Chamber 
of Commerce at Caen has been authorised to contract a 
loan of 30,000/. in connection with the reconstruction of the 
canal bridges at Caen and the deepening of the harbour 
at Ouistreham. 


According to the Revista Minera, a group of Swiss 
capitalists, who own three waterfalls of the River Mijares, 
have offered the Municipality of Valencia (Spain) to 
supply the town with electric lighting ; the electric lights 
are to be double the existing gas lamps for the price now 
paid for gas-lighting. The municipality will subscribe 
100,000/. of the 440,000/. forming the capital of the com- 
pany. With regard to private lighting, the company ask 
to take charge of this under the conditions provided by 
the Spanish legislation, at prices 40 per cent. cheaper 
than now paid for gas. A fixed price would be charged 
= power, with discounts based on the current consump- 
ion. 


The Engineering Department of the Manchester Ship 
Canal recently completed the laying of a syphon, 180 ft. 
long and of 240 tons weight, across the of the canal 
at Frodsham. In connection with the work of vrovidin 

ter depth of water in the canal, and the drainage 

ow-lying marsh lands, a syphon was found to be necessary. 
Two lines of pi were laid, the pipe sections being 
3 ft. 6 in, internal diameter and 6 ft. long. The two lengths 
were bound together, covered with a 5-in. coating of 
cement, and further bound about with steel-wire netting. 
The syphon was constructed in a wooden frame at Norton, 
and was carried 8 miles down to Frodsham on pontoons, 
which supported the ends, while the centre portion was 
slung to a third, which floated over it. uring the 
voyage it grounded once, but suffered noharm. Although 
a further accident happened when the syphon was being 
placed in position in the canal bed, the work was finally 
successfully completed. 


Plans for the Detroit Rivertunnel having been approved, 
the contract for the construction of this work has been 
awarded to the Butler Brothers-Hoff Company, of New 
York. The work is to be completed by the middle of 
the year 1909. The plans provide for two parallel tubes 
resting on the bottom of the river, 65 ft. below the sur- 
face. The tunnels will be of 20 ft. internal diameter, and 
the under-river portion will be 2625 ft. long. The work 
will be completed by 3200 ft. of tunnel and 3500 ft. of 
approach on the'east side, and on the west by 2135 ft. of 
tunnel and 1540 ft. of approach. The steel tubes 
will rest on concrete beds and steel girders, and will be 
protected by concrete flanking-walls and filling. It is 
intended to float sections of the tubes into position, sink 
them, and rivet them together under water. The tubes 
are of g-in. plate steel, stiffened with webs on the out- 
side, 12 ft. apart. They will be placed in position in 
lengths of 263 ft. These tunnels make provision for the 
railway traffic of the Michigan Central and Canadian 
Southern Railroads. 








Travian Locomotives.—The Italian State Railways 
have ordered from Messrs. Ansaldo, Messrs. Bred the 
Saronno Company, and the Officine Meccaniche, 100 loco- 
motives, to be delivered in 1907. 





Tue Bruces Harsour Works.—There remain but 
two caissons to be laid to complete the pier of the Zee- 
brugge Harbour (see ENGINEERING, vol. ]lxxix., pages 656 
and 693). Of these caissons, one is 82 ft. and one 72 ft. 
long ; their width is 31 ft. hen these are laid, the pier- 
head, formed of concrete blocks 53 ft. in diameter, will be 
built. The filling in and paving of the space between the 
inner and outer quay walls is p ing regularly. The 
quay will have an area of 27 acres. The design for ware- 
houses and sheds ey with our general description has 
been modified ; three warehouses are now in course of 
construction, formed of steel trusses placed 16 {t. apart 
and covered by a flat armoured-concrete roof, an improve- 
| ment in regard to maintenance, 
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POLICE REGULATIONS AND PUBLIC 
MOTOR VEHICLES. 

WirTsHIn the last two years or so there has taken 
lace a great improvement in the traffic facilities of 
ndon. This been due to the introduction 
and practical working of the motor-omnibus. 
People have been able to move about quickly at a 
trifling expense, they have been able to catch trains 
they would otherwise have lost, to keep two appoint- 
ments in the place of one, to make visits on busi- 
ness or pleasure which otherwise would have been 


be | inadmissible, and generally to effect a saving in the 


most precious of our possessions—time. This ad- 
vance has been due chiefly to the motor-bus, and to 
a much smaller extent—through lack of numbers— 
to the motor-cab, both of which travel at a much 
greater speed than the horse-drawn vehicles. They 
have hitherto been limited in their scope because 
the means of production of these mechanically- 
propelled conveyances has not been equal to the 
demand. 

There has, however, arisen, quite recently, 
another limitation in the shape of police control. 
There has been a good deal of correspondence lately 
in the newspapers about ‘‘the motor-bus nuisance ;”” 
and the police authorities, who are a little sensitive 
to criticism just now, perhaps owing to an investiga- 
tion in progress, have lately been dealing much more 
strictly with these vehicles than they did formerly. 
The matter is one of considerable importance, as 
the making of motor-omnibuses and cabs is, or 
should be, an industry of a permanent and sub- 
stantial character ; and, unlike pleasure-car con- 
struction, it is not dependent on fashion or caprice. 
Moreover, the motor-bus chassis is of the same 


character as that of the light wagon, a type of |t 


vehicle that will, it is to be hoped, before long 
become a common object of the highway. 

The Motor Manufacturers’ Association has from 
the first recognised the importance to the industry 
of the motor-bus, and at the beginning of the 
year a joint deputation of motor-bus builders and 
users waited on the Chief Commissioner of Police 
for the Metropolis with a view to obtain a fair 
settlement of the regulations governing the use of 
motor-buses. The result of this conference, and 
other negotiations, was that Scotland Yard issued 
a printed paper in which was set forth the con- 


59g | ditions under which ‘‘ Hackney (Motor) Carriages” 


would be licensed. In official language a cab 
is still a ‘‘ Hackney carriage.” The regula- 
tions appeared reasonable, and we believe no 
serious objections were raised against them by 
the manufacturers. Each new type of vehicle to 
be licensed had to be presen for inspection 
at Scotland Yard; subsequent vehicles of the 
same type had only to be taken to the usual 


passing-station. The following details as to design 
may be quoted, from amongst others, as of in- 
terest. The clearance between the ground and 


the underwork of the car was to be 10 in. The 
wheel-base was to be so proportioned that skidding 


a: would be avoided as far as possible, the Com- 


missioners also reserving the right at any time to 
withdraw the licence of a vehicle given to 
skidding unduly ; the springs should be properly 


7 hung, the over-all length of the chassis should 


not exceed 14 ft., nor the extreme breadth be 
greater than 5 ft. 9in.; brakes should be efficient, 
and the turning circle not exceed 25 ft. in dia- 
meter. Numerous other regulations providing for 


the safety and comfort of passengers were also laid 
down, the Commissioners of Police taking a paternal 
interest even in such details as the space for luggage, 
the covering of cushions, int and varnish, 
rattling of window-frames, and like matters. 

In September last another circular was issued 
from Scotland Yard, accompanied by a draft of the 
regulations for motor-omnibuses. In this it was 
laid down that the chassis should not exceed 20 ft. 
in length, but if the platform were carried on the 
frame, the total length might be 23 ft., and the 
wheel-track not less than 5 ft. 6 in. The clearance 
undeérneath was to be not less than 10 in., with 
4 in. added for wear. of tyres; the wheel-base 
should:not exceed 14 ft., and be so proportioned 
that skidding would be prevented as far as possible. 
Many other a were laid down, there bein 
forty-two in all; amongst them, one (No. 12) sta 
that ‘‘the machinery should be so constructed that 
no undue noise or vibration is caused, and the 
maintenance of the carriage in this condition will 
be strictly enforced.” 

It is on this latter detail that the manufacturers 
and users of motor-omnibuses are chiefly at issue 
with the police authorities. In most other respects, 
we believe, the manufacturers and users consider 
the rules not unreasonable, or where there may be 
contlict of opinion there is every prospect of a com- 
promise being effected. It may be noted, however, 
that the police authorities have the matter in their 
own hands, for they retain the power to veto the 
use of any vehicle at their discretion by the follow- 
ing statement :—‘‘Though the above conditions 
may have been complied with, yet, if there be any- 
thing in the construction, form, or general appear- 
ance which, in the opinion of the Commissioner, 
renders the carriage unfit for public use, it will not 
be licensed.” 

Up to quite recently manufacturers and users, as 
a rule—though doubtless there have been excep- 
tions—have not seen reason to complain of the way 
in which the undoubtedly large powers of the 
police have been exercised ; but latterly increasing 
difficulty has been experienced in getting motor- 
omnibuses passed, owing, it is said, to the severely 
critical attitude taken up by the authorities in re- 
ference to noise. It will be evident that in this 
matter there is a good deal to be said on both sides. 
The Select Committee on the Cabs and Omnibuses 
Bill reports :— 

Complaints of the annoyance and injury inflicted by 
motor-omni upon persons living along the routes of 
these vehicles are, of course, very numerous and forcible 
at the present time. We have received a large number 
of such complaints from private citizens, from tradesmen, 
from property - owners, and from public authorities. 
These complaints refer chiefly to vibration,. noise, 
smoke. Private persons complain that their houses are 
damaged by the vibration, that the noise prevents them 
from working or sleeping, and that the smoke sickens 
esmen complain that in certain cases the 
vibration makes it im ible for them to carry on their 
occupations. The photographers in Baker-street, for 
instance, allege that some ion of their professional 
work, such as executing piemaoun can no longer be 
carried on. Property-owners allege that houses along 
motor-omnibus routes are virtually unsaleable for private 
residences. Public authorities declare that the road 
surface, where motor-buses regularly stop, is destroyed by 
the dripping of oil. 


The Select Committee’s report considers ‘‘ that 
many of these complaints are well founded ;” 
but it fails to add, as it might well do, that many 
complaints are captious and exaggerated. For in- 
stance, a house that would be damaged, at any rate, 
structurally, by the passing of a motor-omnibus must 
be in a very bad way; and it would™be against 
public interest to stop motor-buses because some 
photographers on the route cannot carry out deli- 
cate operations needing great stillness. The 
dripping of oil certainly ought to be prevented, as 
it might be, for it makes a particularly objection- 
able-form of mud; but it is hard to see how it 
can destroy the surface of roads ; one would have 
thought it would have rather an opposite effect. 
We are, however, not at.all disposed to deny that, 
from some points of view, the motor-omnibus is a 
nuisance, but we are confident that its convenience 
and advantage more than counterbalances its draw- 
backs, and this will be more and more apparent 
as time goes on. 

The convenience that the motor-omnibus is to 
the public is well represented by the way it has 
increased in the streets of the Metropolis. During 
the year ending June last, 521 motor-buses were 
licensed by the Metropolitan Police, of which 18 
were propelled by steam and 603 by petrol 
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engines. The average daily mileage of each vehicle 
was from 100 to 120 miles. . Allowing 75 per cent. 
to be running at one time, .the average total dis- 
tance travelled daily would be about 47,000 miles, 
or about 17,000,000 miles annually. Of these 
vehicles 400 are owned by members of the Motor 
Van, Wagon, and Omnibus Users’ Association, and 
they were said to carry a million and a half of 

rsons a week, This would amount to nearly 

million persons. a year—about sixteen times the 
population of London. During the fourteen months 
ending June last the London Motor-Omnibus Com- 
ag alone carried about eighteen million passengers 
in their thirty-eight buses. As the report of the 
Select Committee stated, ‘‘it is obvious that the 
motor-omnibus. has met the daily need of an 
enormous number of people.” 

Probably the economic or commercial advantage 
of urban rapid transit is seldom appreciated at 
its full value. It is a most valuable asset for 
any city, and is an important factor in the pro- 
blem of international industrial competition. 
Although the day is past when the Scotchman 
thought it economy to walk from Waterloo 
Station to the Strand by way of London Bridge, 
rather than pay the $d. toll at Waterloo Bridge, 
yet it is astonishing how many still fail to pro- 
perly value time. It is not only in the catching of 
trains and keeping appointments—occasions when 
the matter is brought emphatically before us—but 
also when ‘‘ there is no hurry,” that it is profitable to 
go quickly. The time of nearly all. persons we 
see in tram or bus on an ordinary week-day is 
worth something ; for the most part they are all 
earning money, and looked at from this point of 
view, the saving, or additional earning power, 
of London due to the substitution of the motor-bus 
for horse-drawn vehicles would amount to millions 
of pounds yearly. It is true that those whose time 
is most valuable, not only to themselves but to the 
nation, travel in cabs; but now the motor-bus 
passes the fastest hansom, and often, in spite of 
stopping, does the journey in less time. The motor- 
cab, however, is on the way, and though only fifty- 
two had been licensed up to-last June, a large 
number were then in progress. 

If the attitude at present taken up by the police 
authorities be continued, there is every prospect 
that a serious check ‘will be put on what is already 
a most importantindustry. Owing to legislative re- 
striction in the past, the Continent gained a great 
lead upon us in the motor-car industry, and for that 
reason omnibus proprietors had to go abroad to 
a very great extent for the mechanism of their 
vehicles. Now that British makers who have spent 
large sums in the establishment of works are 
beginning to look forward to some return for their 
outlay, they find themselves confronted with this 
new attitude on the part of the police. In 
the past the police authorities wisely recog- 
nised that the motor-bus was a new mechanical 
problem, and that perfection could not be reached 
all at once, and therefore they allowed con- 
siderable latitude to users in the interpretation of 
their rules ; or, as was stated, there was ‘‘ a certain 
elasticity of control until experience should ‘justify 
a rigid enforcement of regulations.” Since that 
time the motor-bus has improved materially, and 
the British-made cars of recent construction are 
greatly superior to those which formerly passed 
without question. 

Motor-omnibuses cannot be run without noise ; 
we have not even arrived at that pitch of mechanical 
perfection when no more will be heard than the 
** low hum of machinery,” which the report of the 
Select Committee says should not be exceeded. A 
motor-bus, with its india-rubber tyres, need not, 
however, make so much noise and clatter as a 
four-wheel cab—to say nothing of drays and wagons 
—on the granite sets that were almost universal as 
street pavement before the wood and asphalte era ; 
yet onpepiens of Londoners managed to sleep 
soundly of nights in roads and streets where traffic 
was practically continuous, except perhaps for a 
few hours in the early morning. 

The plea of ‘‘ not tramelling an infant industry” 
has been so abused in connection with motor-cars 
that its use has become discredited ; but still there 
should be considered the claims of manufacturers 
who have invested large sums with the laudable, if 
interested, motive of increasing the traffic facilities 
of the Metropolis, and establishing an industry at 
home. One maker stated before the Special Com- 
mittee that he had contracted to deliver motor- 


omnibuses of the value of 360,000). before the’ 


end of the present year; and there are others 
whose operations involve very large sums of 
money. At the present time a considerable part of 
the product of this new industry is being ‘‘ held up” 
by the strictness with which the rules as to noise 
are being interpreted, and both users and manufac- 
turers are alarmed. They naturally hesitate to 
invest money in what may be useless stock, eyen 
though the vehicles may have conformed with the 
requirements of Parliament, and may have received 
the countenance of the expert authority of the 
Commissioner of Police. 

The report of the Select Committee discusses the 
question of ‘‘ Main Traffic Routes and Quiet 
Areas,” pointing out the distinction between diffe- 
rent classes of streets. It is a distinction a little 
invidious to draw, because few people wish any 
kind of noisy traffic—horse-drawn or motor-driven 
—to go down their own street, though most like to 
have facilities for travel down their neighbours’ 
streets close by. ‘‘A person taking a house upon 
a main line of metropolitan traffic,” the report 
says, ‘‘must in justice be prepared to tolerate 
the noise of such traffic, in whatever reasonable 
manner it may develop. A person, on the other 
hand, who, for reasons of health or the neces- 
sities of occupation, takes a house off the line of 
such main traffic, has a just ground of complaint 
when the main traffic, for no reason except the 
profits of private enterprise, is diverted to pass his 
frontdoor. The rights of millions of people who 
benefit by the increased speed and area of public 
motor traffic may fairly be regarded as outweighing 
the increased disturbance, within reason, of those 
who have elected to reside or carry on business in 
main thoroughfares.” 

There is a hint for the wise in this ; and if the 
Motor Van, Wagon, and Omnibus Users’ Asso- 
ciation would devote their energies to keeping their 
vehicles from running through residential squares, 
where reside the class with leisure to write letters 
to newspapers, then, perhaps, there would be less 
trouble in getting their ’buses passed ; at any rate, 
they would have the dictum of a Select Committee 
of the House of Commons to quote as supporting 
their position. We would point out, however, that 
the route the motor-buses take is not followed, as the 
report says, ‘‘for no reason except the profits of a 
private enterprise,” but is also for the profit and 
convenience of the 80 million persons who annually 
ride in motor-omnibuses. 








IMPORTANT CASES OF THE LEGAL 
YEAR. 

Berore the commencement of a new legal year 
it may be well to draw the attention of our readers 
to some of the cases which have been discussed 
during the last few sittings of the High Court 
Although the engineer is not often before the 
Courts in his capacity of engineer, there are 
numerous legal questions which interest him in- 
directly; in particular, the relationship of em- 
ployer and employés, always a frequent source of 
litigation, well merits his attention. 

The more one studies the pages of the law 
reports, the more one sees that it is essential that 
the existing right of employers and others to bring 
actions for civil wrong against trade unions,should 
be carefully maintained. A great employer can, of 
course, look after himself—he may have ample 
means to protect himself and his property from 
injury ; it is far otherwise with the working man 
who happens to be a non-unionist. The following 
case illustrates how important it is that the present 
law should be retained. 

In Greig v. National Amalgamated Union of Shop 
Assistants (22 T.L.R. 274), it appears that the 
objects of a trade union, as sta in the rules, 
were the raising of funds for mutual benefit by the 
contributions of the members, which were to be 
applied (inter alia) to giving legal aid to members 
when necessity arose in their relation with em- 
ployers ; and in cases of a dispute arising between 
members and their employers, or unlawful treat- 
ment of members by their employers, the executive 
committee were, if they considered the merits of 
the case justified such a course, to provide legal 
aid for the members. A member of the union was 
dismissed by his employer without a week’s notice, 
and in answer to a letter written to him by the 
general secretary of the union, the employer stated 
that the member was discharged for dishonesty. 
The union took proceedings on behalf of the 





member to recover a week’s salary in lieu of notice, 


and the ouelener paid the amount. The executive 
committee of the union then obtained the member s 
consent to bring an action for libel against the 
employer, founded upon his letter to the general 
secretary, and brought an action and employed 
their own solicitors, whose costs they paid. The 
action was dismissed with costs. The employer 
sued the union to recover his taxed costs of the 
action for libel. It was held that the union had 
instigated the plaintiff to bring the action, for 
which there was no reasonable or probable cause, 
that the union had wrongfully maintained the 
plaintiff in the action, having no common interest, 
and that therefore the union was liable. Sem/jc, 
there was nothing in the rules of the union to 
justify the action ; but even if there was, the rules 
could not justify an act which would be wrongful 
if done by an individual. 

While, however, it is essential that the law 
should be retained in its present shape in the 
interests of employers, it does not give them those 
drastic powers of “a of which the trade 
unionists are so often: heard to complain. Instance 
the following case:—The defendants stationed 
pickets to watch the plaintiffs’ printing works for 
the purpose of inducing the workmen employed by 
the plaintiffs to join the union, and then to deter- 
mine their employment by proper notices, the 
object being to compel the plaintiffs to become 
employers of union men and to abstain from em- 
ploying non-union men. There was no evidence 
that the pickets invited the men to break their 
contracts. This was carried out without causing, 
by violence, obstruction, or otherwise, a common 
law nuisance. It was held that this was not an 
offence within Section 7, Sub-Section 4, of the 
Conspiracy and Protection of Property Act, 1875, 
and an action would not lie in respect thereof. 
Vaughan Williams and Moulton, L.JJ., said : — 
“The object of Section 7 is to give, in respect of 
certain specified classes of acts, for which there was 
previously a civil remedy, a criminal remedy by 
summary proceedings before justices (Ward, Lock, 
and (o. v. Operative Printers’ Assistants’ Society 
(C.A. 22 T.L.R. 327)). 

In certain matters relating to their internal 
economy it would seem that the unions might 
legitimately demand certain amendments in the 
law. At present, for instance, a Court of Summary 
Jurisdiction has no power under Section 12 of the 
Trade Union Act, 1871, to deal with the wilful 
withholding of moneys, books, &c , of a trade union 
unless there is misconduct amounting to fraud or 
criminality. A mere dispute between a branch of 
the trade union and the executive council as to the 
moneys and books is not sufficient to give juris- 
diction (Madden v. Rhodes, 22 T.L.R. 356, follow- 
ing Barrett v. Markham, L R. 7 C.P. 405). ; 

One of the most important recent cases affecting 
the relationship of master and servant is one which 
deals with the question of ‘‘ truck.” 

An employer obtained from a Court of Summary 
Jurisdiction an order against his workman for pay- 
ment of a sum of money as damages for having 
absented himself from work without leave. Upon 
the next pay-day the employer deducted the amount 
thereof from the workman’s wages, and paid -him 
the balance. It was held that this deduction was 
illegal, as by Section 3 of the Truck Act, 1831, the 
employer was bound to pay to the workman in cur- 
rent coin of the realm the ‘entire amount of the 
wages” then due, subject only to such deductions 
as were allowed by Section 23. (Williams v. North's 
Navigation Collieries (1889), Limited (22 T.L.R. 
372. ‘ we 
Tine decision is likely to be far-reaching in its 
effects. It practically interprets the law to mean 
that there must be no deductions from wages on 
account of penalties. But could not the employer 
get round the decision in this way? Instead of 
deducting a penalty for default, let him give a 
bonus for extra work. The bonus being something 
of a temporary character, might not, it is conceived, 
be looked upon as ‘‘ wages” by the Court, and 
could, therefore, be paid otherwise than in current 
coin. 

The much canvassed question ‘‘ What is a fac- 
tory ?” has frequently arisen during the past year. 
Where an employer carried on business as a tripe 
manufacturer at premises which consisted of a shop 
and parlour, with a yard behind, he had in the 
yard a roofed shed where the copper was in which 
the tripe was prepared. There was also a boiler in 
the shed, in which steam was generated by means 





of a coal fire, and from which steam was carried to 
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coiled round the bottom of the copper, thus | own at a higher price, and retained the difference|tive signals be produced. The proposal appears 
eating the water in the copper. The boiler was| between the two prices for himself, and he also | neither unreasonable nor sesdeeeiiia on the general 


supplied with cold water by means of an injector, 
which was worked by the steam from the boiler. A 
workman, in the course of his employment, acci- 
dentally fell into a copper full of boiling water, and 
was killed. It was held that the premises were a 
factory within the meaning of Section 149, Sub- 
Section 1 (c), of the Factory and Workshop Act, 
1901, and Section 7, Sub-Section 2, of the Work- 
men’s Compensation Act, 1897, and that the 
deceased man’s widow was cntitled to compensa- 
tion under the latter Act (Doswell v. Cowell, 
92 T.L.R., 628). 

But a room which a fishing-boat owner occupies, 
and in which he —- rsons to mend his 
fishing-nets for use in his calling as a fisherman, is 
not a ‘‘workshop” within the meaning of Sec- 
tion 149, Sub-Section 1 (b), of the Factory and 
Workshop Act, 1901, the words ‘‘in which any 
manual labour is exercised for purposes of gain ” 
meaning for purposes of direct gain to the em- 
ployer by the sale at a profit of the article upon 
which the manual labour is bestowed (Curtis v. 
Shinner, 22 T.L.R. 448). 

In certain branches of the law of contract there 
have been recent cases which are of interest to 
employers and employés. Of this character are 
cases relating to restrictive covenants—covenants 
designed to prevent a man carrying on business in 
competition with a late employer. It has recently 
been decided (see Cade v. Calfe, 22 T.L.R. 243) 
that where a person, upon entering the employ- 
ment of a trader as a servant in the business, 
covenants that he will not within a certain time 
after leaving the employment directly or indirectly 
be engaged, concerned, or interested in or carry 
on a similar trade or business within a certain 
distance, it is a breach of that covenant to enter 
the employment of a trader carrying on a similar 
business as a servant in that business. 

The question, ‘‘ What is a reasonable restriction 
to put upon an employé?” is often discussed. Ifthe 
covenant is unreasonable, either as to time or 
space, it will not be enforced by the Court. This 
question is illustrated by the case of Hooper v. 
Willis (22 T.L.R. 451). There the defendant on 
entering the employment of the plaintiffs, who were 
builders’ merchants, carrying on business at South- 
ampton, with branch offices at Bournemouth, Poole, 
Branksome, Portsmouth and Guildford, covenanted 
that he would not for the period of fourteen years 
after the termination of his employment, at any 

lace within a radius of 30 miles either from the 
own Hall at Bournemouth or from the Bar- 
gate at Southampton, carry on, or be concerned 
or interested in any capacity in carrying on, the 
business of a builders’ merchant or manufacturer 
of, or dealer in, cement, Jime, bricks, plaster, 
liths, whitning, and any other building materials 
which at any time during his employment should 
be manufactured by, or be dealt in or sold on commis- 
sion by, the plaintiffs, or any other business, trade, 
or manufacture-not within the foregoing, of the 
same or a like nature or character as the business 
then carried on, or which during his employment 
might be carried on by the plaintiffs. The de- 
fendant, after leaving the plaintiffs’ employment, 
carried on business as a builders’ merchant within 
7 miles of the Town Hall at Bournemouth. It was 
held that the area was larger than was reasonably 
required for the protection of the plaintiffs’ trade, 
and that on that ground the covenant was un- 
reasonable. 

There is one other subject heretofore of interest 
to the ‘‘civil,” but hereafter destined to be of in- 
terest to the ‘‘criminal,” lawyer which has been 
discussed in one or two cases. We refer to the 
question of secret commissions. It is well known 
that where an agent has accepted a secret com- 
mission he loses his proper commission, and the 
whole transaction becomes so tainted that it may 
be set aside. Where, however, an agent employed 
mM respect of a number of transactions is honest in 
respect of some and not in respect of others, the 
rights of the parties are not easily ascertained. 
In N itedals v. Bruster (22 T.L.R. 724), the 
plaintiffs, who were manufacturers of matches in 
Norway, appointed the defendant their agent in 


the United Kingdom for the sale of their matches 
upon the terms that the defendant should not sell 
matches for any other firm. The defendant, during 

18 agency, on several occasions, instead of for- 
warding the original invoices for the matches to 
the purchasers, kept them, and sent invoices of his 








sold to the plaintiffs’ customers matches manufac- 
tured by other firms. The plaintiffs claimed on 
account of the secret profit so made by the 
defendant, and also contended that, as the defen- 
dant had acted dishonestly in some of the trans- 
actions, he was not entitled to be paid any com- 
mission at all. It was held that the defendant 
must account for the secret profit ; but that, as the 
transactions were severable, he was entitled to 
commission upon those transactions in which he 
had acted honestly, but not upon those in which 
he had made a secret profit. 

With reference to secret commissions, it may be 
mentioned that an Act was d in the recent 
session of Parliament which renders it criminal to 
give, to attempt to give, or to receive a secret 
commission. 

One other case, which relates to the “‘ hiring ’’ of 
a supply of power, remains to be noticed. The 
defendants, who were the lessees of a factory, 
demised to the plaintiffs a room therein, and agreed 
to supply to them power from an engine for work- 
ing a machine in the room demised at a yearly 
rental of 100. The engine was under the control 
and in the possession of the defendants. While 
the engine was working the machine, owing to a 
defect in the governor it went too fast, with the 
result that part of the machine in the plaintiffs’ 
room became heated and broke, and killed a work- 
man employed by the plaintiffs. The plaintiffs, 
having paid the widow compensation under the 
Workmen’s Compensation Act, 1897, sued the 
defendants to recover the sum so paid. The jury 
found that the defendants had not supplied power 
which was reasonably fit for the purpose of working 
the machine. It was held that, apart from the 
demise of the room, there was a contract by the 
defendants to supply to the plaintiffs power for 
working the machine ; that this was a contract of 
purchase and sale; that there was therefore an 
obligation to supply power reasonably fit for the 
purpose ; and that the plaintiffs were entitled to 
recover (Bentley Brothers v. A. Metcalfe and Co., 
22 T.L.R. 676). 





THE INTERNATIONAL SPARK 
TELEGRAPHY CONFERENCE. 

Tue International Conference for Spark Tele- 
graphy, which is still deliberating at Berlin, has 
momentous questions to decide, questions which 
should be approached without any bias. That 
every country subordinates international considera- 
tions, and the interests of other countries, to her 
own interests is understood. That our postal and 
telegraph services would, without international 
agreement, be very costly organisations, of very 
limited utility, should be equally obvious. What 
would be the use of our despatching mail steamers 
if we could not rely that the people at the destina- 
tions would deliver the letters? Wireless telegraphy 
depends for its usefulness upon international good- 
will, and its efficiency will be greatly curtailed if it 
is allowed to become the battle-ground of competing 
systems. 

There are grave commercial and _ strategical 
interests at stake, we are told. There are, un- 
doubtedly, and it would appear that everybody 
grasps that fact. The Conference, which met on 
October 4, is still deliberating, although it is con- 
fining its labours strictly to ship-and-shore mes- 
sages, and does not discuss inland wireless tele- 
graphy at all. Much of what has been written on 
the tremendous strategical interests at issue seems 
to have been penned under the impression that the 
Conference intended to lay down rules for military 
spark telegraphy. It was not expected that the 
Conference would finish its negotiations within less 
than three weeks, and some questions concerning 
tariffs, the assessment and collection of dues, arbi- 
tration in cases of dispute, &c., may not proceed 
further at Berlin than the committee stage. The 
desirability of an international bureau and of occa- 
sional administrative conferences have been fore- 
seen in the proposals which the German Govern- 
ment has placed before the Conference. 

The commercial aspect can, unfortunately, not be 
discussed without reference to companies and 
individuals. The chief element of trouble seems 
to be that the German Government proposes 
that any station, ship, or shore must accept and 
transmit any message to which its apparatus has 


_Fesponded, no matter by what system the respec- 





grounds of the utility and efficiency of the ser- 
vice. A cable message from the Far East passes 
through several instruments, owned by different 
companies and worked by different systems, before 
the General Post Office finally delivers it in London. 
Every cable and telegraph company has the right of 
working according to its own system; but it is 
internationally obliged to accept and transmit any 
message tendered, no matter by what system it 
arrives, provided the message does not in itself 
transgress the laws of the country. If, then, the 
Marconi Company refuse to accept messages not of 
their own system, the company is within its rights, 
just as any firm is entitled to decline business at its 
own discretion. It may be in their own interest to 
do so ; we do not express any opinion on that point. 
But it is not in the interests of the public and of 
the nation. It signifies that the wireless tele- 
graph service does not wish to conform to the 
regulations agreed upon by the fourth and last 
International Telegraph Convention, held in St. 
Petersburg in 1875. te the spark-telegraph service 
is to become a public boon, it must, sooner or 
later, be regulated on an international basis. That 
is perfectly clear. The ‘* sooner or later” may be 
the crux of the matter. 

But, it is objected, the German Government is 
only trying to replace the Marconi monopoly by a 
Telefunken monopoly. The objection was seriously 
raised before the Conference met, and it is still 
being pressed in quarters whose opinions carry 
weight. We fail to see how the alleged object of 
the German Government to push one monopoly to 
the detriment of another could be attained by 
making it compulsory that all messages must be 
accepted irrespective of the system. We hear at 
the same time, moreover, that the German Navy 
is introducing the American De Forest system. 
If the compulsory transmission of any message 
should prove detrimental to any particular system, 
that system will have to take itschance. The merits 
of any of the various inventions are not so tran- . 
scendental that sentiment should wipe out prac- 
tical business considerations. 

Wireless telegraphy is only in its infancy. Even 
if we had any cunbaiee for monopolies, the time 
has not arrived yet to pronounce in favour of any 
particular system. Three or four systems are actually 
working installations. Whether the statistical 
figures which we reproduced, with all reserve, in our 
issue of October 5, when we discussed the pro- 
gramme of the Conference, are correct or not, does 
not matter. The Secretary of State of the German 
Telegraph Department, Mr. Kraetke, in his opening 
address to the Conference, spoke of about 400 shore 
stations, 250 ship stations in the merchant fleet, and 
a probably greater number of naval ship stations. It 
is not disputed that a more or less efficient service can 
be maintained by any of these systems. The news- 

pers reported last week that the Norddeutsche 
Floyd steamer Bremen kept in communication with 
the Telefunken station at Nauen, near Berlin, on 
her way to New York, for 2500 kilometres (1500 
miles), nearly half of that distance being over land. 
It was not merely an exchange of signals ; news- 
paper telegrams were transmitted for one hour each 
day for three days. It is also clear that several other 
systems have given excellent experimental results, 
and may come to the front any day, and that the 
actual appliances employed by the leading com- 
panies are constantly being improved. 

But, it is further argued, the British Government 
is tied by agreements with the Marconi Company. 
There are two agreements in force, concluded, the 
one between the Admiralty and Marconi’s Wireless 
Telegraph Company, on July 24, 1903; the other, 
between the Postmaster-General and Marconi’s 
Wireless Telegraph Company and the Marconi Inter- 
national Marine Communication Company, Limited, 
on August 11, 1904. Let us look at these agree- 
ments. The former document states in the pre- 
amble that the Marconi Company has supplied the 
Admiralty—styled the Commissioners in the agree- 
ment—with thirty-two installations, on the terms 
of the agreement of February 20, 1901, and that 
the Admiralty has fitted up other installations, and 
may require further installations. In Section 3 the 
company admits that the Admiralty has, by virtue 
of Section 27 of the Patents Act of 1883,* full right 

* According to this Section, the authorities adminis- 
tering any Department of the Crown may, by themselves 
or their agents, use any invention for the service of the 
Crown on terms to be ag upon. 
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to use, for the purpose of the Navy, the inventions 
comprised in the British Patents No. 12,039, of the 
year 1896, and No. 7777, of the year 1900, and any 
further inventions or improvements of which the 
company may obtain control for the period of 
eleven years from April 1, 1903—provided such use 
shall not be contrary to any existing or any future 
International Telegraph Convention. The com- 
pany must, on specified conditions, give exclu- 
sive right for twenty consecutive minutes each day, 
and precedence to any Admiralty messages, and 
must forward them to a shore or ship station. 
Sections 4 and 5 state that the company has to 
acquaint the Admiralty with’ any improvement in 
signalling within their knowledge, define the 
further payments and royalties, and reserve the 
right to the Admiralty to manufacture or to order 
elsewhere apparatus which the company fails to 
supply. The Admiralty may, according to Section 6, 
conduct the business of maritime signalling (col- 
lection and diffusion of intelligence concerning 
merchant shipping) and of sea telegraphy (public 
and private news) at sea and on shore in con- 
formity with the Marconi system. Section 7 says 
that except in time of emergency— ‘‘of the 


existence of which the Commissioners shall be the’ 


sole judges”—of war, or in the case of warships of 
all nations, or of distress signals, the Admiralty 
shall not use Marconi apparatus in the United 
Kingdom for the interchange of signals with vessels 
or stations not equipped with Marconi apparatus, 
‘*provided always that in the event of the Com- 
missioners failing to observe the provisions of this 
clause in consequence of any legislation which, 
either expressly or impliedly, releases them from 
the obligation to observe the same, the company 
shall be entitled to compensation.” Any disputes 
under this head are, according to Section 16, to 
be decided by a single arbitrator to be appointed 
under the Arbitration Act of 1889. Section 10 states 
that’ if any of the patents specified should be 
proved invalid, the Admiralty may give one month’s 
notice absolutely determining the agreement. 

We see that the Admiralty is certainly bound, 
but the general terms and the references to actual 
and future international conventions, and to 
communications with stations, not applying 
the Marconi system, do not the way to 
an international understanding. That applies 
still more distinctly to the agreement which 
the Postmaster-General and the two Marconi 
Companies above mentioned concluded on August 
11, 1904, for the period of fifteen years. The 
agreement was printed by order of the House 
of Commons on April 11, 1906. By Section 1 the 
Postmaster-General grants to the companies faci- 
lities for the collection, transmission, and delivery 
in the United Kingdom of messages to and from 
Newfoundland and North America, substantially 
the same facilities as those granted to submarine 
cable companies. Corresponding facilities may 
be granted for exchange messages between the 
United Kingdom and other countries, but: not 
with any Continental European States, except 
Italy. ithout prejudice to the agreement of 
September 26, 1901, between the Marconi Com- 
panies and Lloyd’s, like facilities will further be 
granted, for the period of eight years, for messages 
exchanged between ships and the shore stations of 
the United Kingdom. Section 3 says :—‘‘In the 
event of any future grant by the Postmaster-General 
of facilities in connection with wireless telegraph 
stations at which any system other than the Mar- 
coni system is installed, the Postmaster-General 
will require the owners of such stations to secure 
non-interference with other stations.” Section 4 
stipulates observation by the Marconi Companies 
of the International Telegraph Convention of St. 
Petersburg and of all regulations made thereunder. 
Section 7 demands that only British subjects shall 
be employed as operators by the companies in the 
British dominions. Section) 10 reads: ‘‘In the 
event of His Majesty’s Government adhering, for 
the United Kingdom, to a convention based sub- 
stantially on the stipulations contained in the 
Protocol of the recent Berlin Conference on Wire- 
less Telegraphy [the preliminary Conference of 
1903 is meant], the companies undertake, if 
required by the Government, to observe in 


the United Kingdom and on British ships the 
provisions (except Article VI.) of the Con- 
vention, and of any detailed regulations made 
thereunder ; and in particular, and without pre- 
judice to the foregoing, the companies undertake, 
if required by the 


vernment, in relation to shore 





stations in the United Kingdom and ships equipped 
with Marconi apparatus for ship-and-shore messages, 
to accept (without prejudice to their patent rights) 
the obligation to interchange messages with ships 
and shore stations in the United Kingdom re- 
spectively equipped with other apparatus, and to 
relieve the Admiralty and Lloyd’s, and all other 
persons, with whom the companies have contracted, 
from any obligation arising under their contracts to 
refuse to interchange messages with ships or shore 
stations in the United Kingdom so equipped, or to 
make any compensation in respect of the inter- 
change of such messages.” Sub-Section 1, under 
this head, regulates the rates to be collected in this 
case, and Sub-Section 2 declares that the companies 
shall not be bound to give information as to details 
of apparatus. The remaining four sections concern 
the future issue of licences, the protection of 
stations against mutual interference, and other 
points. 

The brief summary of the two agreements which 
we have given, will, we think, justify the hope that 
an understanding can be arrived at. The semi- 
official statements, published by the Conference, 
although very general and formal indeed, give 
colour to the impression that the secret transactions 
of the hundred delegates from almost all the inte- 
rested Powers—of which China and Peru alone 
have kept aloof—will be carried to a satisfactory 
issue. It must, on the other hand, be stated that 
a very bitter and acrimonious tone has been adopted 
by some representatives of the daily, and also the 
technical Press, on both sides of the Channel. 
Rumours of serious quarrels, not only between the 
delegates of different Powers, but also between the 
delegates of the different departments of our own 
country; have persistently been repeated in our 
own Press, in spite of authorised contradictions. 
We do not underrate the difficulties of the negotia- 
tions, nor do we wonder much at the excitement. 
Great commercial interests are involved. Nobody 
denies credit to Mr. Marconi and those who have 
enabled him, at .great pecuniary risks, to conduct 
experiments which it was quite obvious would 
swallow up thousands of pounds before any 
tangible benefits could be reaped. But it--must 
also be acknowledged that we cannot speak of any 
particular individual as the inventor and originator 
of wireless telegraphy ; great sacrifices of labour, 
time, and money have been made in other countries 
as well as ours, and many a scientist, to whose 
theoretical researches in this field we are most 
indebted, will never receive any benefit. 

We did not intend to refer to the unpleasant and 
stale charges of brain-picking and unfair competi- 
tion that have been dished up again during the last 
few weeks. But our age hears and reads so much 
every day that it retains very little. The crowded 
events of a few years ago are more hazy to us than 
the few facts of ancient history which we remember. 
Thus a brief retrospect may be acceptable. Wireless 
telegraphy—spark telegraphy is perhaps a better 
name, and wave telegraphy might be better still if 
our perceptions were not nearly all wave phenomena 
—is on electric waves. Maxwell taught that 
they travelled through s with the velocity of 
light ; very few heeded lies, until Hertz demon- 
strated the existence of the electric waves in 1887 
and 1888. The experiments were imitated and 
pushed further all over the world, and that the 
waves could be utilised for signalling was recog- 
nised by many men. Before that, since 1884, 
signals had been exchanged across miles of land 
and sea, between two parallel telegraph lines; the 
experiments were conducted, on behalf of the Post- 
Office, by Sir William Preece, and first suggested, 
we believe, by Oliver Heaviside. When Mr. Mar- 
coni took part in these experiments in the Bristol 
Channel in 1896, and applied for his first patent, 
Sir Oliver Lodge had described apparatus for tele- 
—- space messages used by him since 1894. 

r. Marconi’s first patent— No. 12,039 of the 
year 1896 (complete specification dated March, 
1897)—mentions a Hertzian radiator, a Ruhmkorff 
coil, coherer, trembler or tapper, parabolic mirror 
for directing the rays, tuning devices, reflector and 
choking coils for preventing disturbance of the 
transmitter by the outgoing waves, and details of 
many parts, but does not make mention of aerial 
wires, improvements of which are one of the objects 
of the second patent, No. 7777 of the year 1900. 
It has often been asserted that Mr. Marconi later 
disclaimed using Hertzian waves, because they 
would not work his apparatus. The notable fea- 





tures of the apparatus which justly created such 








a stir in the following years were not unknown io 
electricians. The aerial wire is credited to Loomis 
(1872), and, combined with a coherer, to Poposf 
(1895), the coherer to Branly, the oscillator to 
Righs, the transformer to O. Lodge, the kite 
antenna to Edison, solutions to the problems of 
close a Oberbeck, Braun, and Seibt ; of 
syntony to Kaufmann, Wien, O. Lodge, Fleming, 
Guarini, Arco-Slaby, and others; mercury and 
electrolytic receivers have been ascribed to Caste}]i 
and Tommasina. Several of these scientists may 
have been anticipated. We merely wish to point 
out that it would be difficult to substantiate any 
priority claims. Successful combinations of such 
apparatus to systems have been brought out by 

arconi, Braun, Arco-Slaby, Tessenden, De Forest, 
and others. Accusations of piracy have been 
hurled broadcast, but none of the inventors have 
so far appealed to the law courts for the vindi- 
cation of their rights. 

As regards the strategical and national import- 
ance of the problems, we can only speak with re- 
serve. If any of the companies or inventors acted 
on strictly national lines, we could understand the 
clamour raised. But they all want to do business 
with everybody, and the attempts of A to enforce 
his claims upon national lines against B impress us 
as little as the similar endeavours of B. No doubt 
the interests of the State have to be guarded in the 
first instance. But a Chinese-wall policy does not 
find favour anywhere now. Our ships, our ports, our 
lighthouses, and our navies are maintained for the 
purpose of promoting and protecting trade with 
all the ports of the globe. Facilities involve expo- 
sure to attack, and the Governments have to watch 
that the facilities do not become fatal to the home 
country. We do not understand how the dangers 
would be lessened if the international wireless 
telegraph service were all in one hand. Or, if we 
did, we could as readily admit that a world mono- 
poly might be contrived to effect our ruin. The 
Governments, which keep the submarine cables in 
check in war-time, will have to find means to watch 
the ship stations. It will be a difficult task. But 
it will not matter whether the spying ship works 
the: X or the Y system, and the proposals before 
the Berlin Conference do not touch the point at all. 

There is, finally, the Imperial aspect of the ques- 
tion—momentous, unquestionably, but hardly a 
subject for us to dilate upon. Invitations have 
been, and could only be, issued exclusively to 
Sovereign Powers having command of sea shores. 
The British colonies distributed all over the globe 
are, of course, as much interested as the home 
country. The homecountry representsthem. The 
home country maintains the Army and Navy, on 
whose protection the Colonies rely, and builds and 
equips most of the ships which form the links 
between the parts of the Empire. We have no 
knowledge whether the Colonies have been as fully 
consulted as they should have been. So far, we 
believe, the Dominion of Canada and the Govern- 
ment of Newfoundland are the only two colonies 
practically concerned in the question, and they will 
have been fully initiated. We hope that the Govern- 
ment will eventually see its way to join in an agree- 
ment which will benefit the British nation. 








THE LATE SIR RICHARD TANGYE. 

Tue story of the life of Sir Richard Tangye, who 
died on Sunday last, should offer inspiration to all 
youthful mechanics, especially at a time when 
opportunities for achieving success are few. From 
humble origin he advanced to a position of influence 
by virtue of shrewdness, industry, and courage ; 1n 
this respect his success differs from that of other 
architects of their own fortune who, through 
scientific knowledge, achieve greatness by in- 
vention or discovery. Past achievements now 
make future advances difficult ; and to the youth 
it is inspiring to reflect that a rich reward awaits a 
Tangye as well as, say, a Kelvin. The one is 4 
genius ; the other exemplified throughout his life 
that painstaking industry and perspicacity which 
form a good substitute for genius. 

Born in Cornwall on November 24, 1833, the son 
of a farmer in a small way, heredity did little for 
him beyond endowing him with that doggedness and 
tenacity of purpose which, he himself used to say, 
were the chief characteristics of the Cornishman. 
He had the parental example, too, of never-flagging 
industry. He attended the village school with his 
brothers, and, like them, might have followed « 
country occupation as a smith or a millwright but 














Oct. 19, 1906.] 


ENGINEERING. 


mn 531 








for the fortuitous circumstance that, when nine | 
years of age, he broke his arm. This physical defect, 
it was thought, would incapacitate him for manual 
work, and his parents were influenced towards 
giving him a better education. He went first to a 
school in Redruth, and later, his father being a 
Quaker, to the school of the Society of Friends at 
Sidcot, in Somersetshire, serving from his four- 
teenth to his eighteenth year as a pupil teacher. 
Commerce, however, had for him superior attrac- 
tions—his first visit to London and to the 1851 
Exhibition encouraged this predilection—and when 
about 18 years of age he, in 1852, was appointed 
aclerk at 501. per annum in a small engineering 
establishment in Birmingham, owned by Mr. 
Thomas Worsdell, whose father made the first 
railway carriage for the London and North-Western 
Railway. Here he was joined 
later by his three brothers ; 
George, the youngest, be- 
came junior clerk ; James, 
the foreman; and Joseph, 
who had made a lathe in his 
spare time at Cornwall, took 
up hydraulic work. Richard, 
who thus early became the 
most active guide, although 
not the oldest, of the family, 
differed with a new partner 
of his employers, and re- 
signed. He became a mer- 
chant, and success in this 
department suggested manu- 
factures. A room ina work- 
shop, where power was 
available, was hired at 4s. a 
week, and Joseph was in- 
stalled with his lathe, while 
the subject of our memoir 
continued to travel the 
country soliciting orders. 
Worsdell’s firm were among 
the first clients, and the 
flow of orders suggested 
that all four brothers should 
combine. Later a _ fifth, 
Edward, returned from 
America to join the concern. 
A larger shop was taken at 
10s. per week ; an old engine 
and boiler were installed, 
and the hiring of an extra 
man constituted Tangye 
Brothers as employers, and 
marked the beginning of an 
establishment now known 
throughout the world, and 
employing 2500 persons. 
Two or three incidents 
contributed to the satisfac- 
tory foundation of the works. 
The early association of the 
brothers with safety - fuse 
machinery in Cornwall led 
them to experiment in the 
direction of perfecting plant 
for making cordage and small 
ropes ; but, when failure 
was disheartening them, 
they were encouraged by a 
friend to modify the plant 
to make lint, which was then 
in great demand by the War 
Office for the Crimea. In 
this they were successful. 
Again, the difficulties con- 
nected with the launch of 
the Great Eastern, owing 
to subsidence of the launching-ways, gave the 
Tangyes another chance. 
contact with their work for Cornish mines, and 
their hydraulic presses in connection with the 
safety -fuse work, and as hydraulic jacks were 
required to force the Great Eastern on her cradle 
down the ways, he enlisted the help of the Tangyes. | 
Instead of having only one jack under each way, | 


4s in the earlier abortive efforts to launch the ship, 

about a dozen were tried, and thus, about three | 
months after the first attempt, the great ship was | 
floated, and Tangyes’ success as mechanical engi- 

neers ensured. About the same time Mr. T. A. 

Weston, of differential pulley-block fame, became 

associated with the firm. They 





again they secured the advantage of a great ad-| 


vertisement. In 1859 new and larger premises 
were taken in Clement-street, Birmingham. An- 
other important event of the same year was Mr. 
Richard Tangye’s marriage, at the age of twenty- 
six years, to Miss Caroline Jaspar, by whom he has 
had issue three sons and two daughters. 

The firm continued very actively employed, and 
the brothers kept pace with the requirements of 
the time: a screw-cutting machine was invented, 
next an hydraulic jack capable of raising 60 tons— 
four of their jacks were used in raising the Cleo- 
patra Needle into place on the Thames Embank- 
ment in London. An hydraulic shearing-machine 
to cut 6-in. bars cold, and other new products 
followed. They also took part in the attempt in 
the ’sixties to introduce the steam motor-car for 





From a Photograph by Elliott and Fry. 


THe Late Sir Ricnuarp Tancye. 


passenger traffic on the roads. Three years after 
1862, extensions were demanded, and then the 
firm began their new works at Soho, three miles 
from Birmingham. These originally occupied three 
acres, and 400 men were employed. In 1866 a 
warehouse was opened in London, and similar 
branches have been formed in other parts. An 
attempt was made to establish manufacturing 
works in Belgium, under the management of 
Mr. Edward Tangye, but it was relinquished. The 
development of specialities in hydraulic machinery 
continued with the same qualities of courage and 
industry, and these, combined 


* t made his first acumen, involved extensions at the manufacturing | 
pulley, bought his patent, and fought a vigorous | works, until they now cover 20 acres of ground and | 
fight for its validity in the Law Courts; here 


give employment to about 2500 persons. 


respect of private life, but as an employer. 


with business | 


Sir Richard Tangye had high ideals, not only - 

8 
was a total abstainer, and enforced his principle on 
all occasions. He sought faithful service, but 
recognised his responsibilities to his employés, and 
thus treated his staff and workmen considerately. 
|He was from the first an advocate of the half- 
| holiday on Saturday, was among the first to concede 
|the nine-hours’ day, and offered every facility for 
|the betterment of his people. In 1878 he was 
elected a member of the Birmingham Town Council. 
He served upon the Improvement Committee, and 
did other useful service ; but indifferent health and 
frequent absence from Birmingham prevented him 
taking so large a part in the proceedings of the 
council as he would have desired, and in 1882 he 
resigned his membership. In 1878 he and his 
brother, Mr. George Tangye, 
gave the needed impulse to 
the provision of the present 
Municipal Art Gallery and 
School of Art by the offer of 
50001. for the provision,jof 
objects of art, on the condi- 
tion that the Corporation 
should build an art gallery 
adequate to the needs of a 
great manufacturing centre 
like Birmingham. A further 
50001. was promised if the 
gift was met by donations of 
an equal amount from other 
persons. Three years later 
they contributed a sum of 
10,0001. towards the provi- 
sion of Art School buildings, 
on the condition that the 
property should belong to 
the town, and thatthe Town 
Council should assume the 
maintenance and _ control 
of the school. Subsequently, 
in consequence of certain 
changes in the plan which 
they considered advisable, 
Messrs. Tangye increased 
their donation by 10001. The 
conditions laid down by Mr. 
Tangye were duly met and 
the new Art Gallery and 
School of Art were opened 
in 1885 by His Majesty the 
King (then Prince of Wales). 
Mr. Tangye also added to 
the objects of interests in 
the Art Gallery, including a 
large part of his extensive 
collection of Wedgwood pot- 
tery. He also founded a 
scholarship at the School of 
Art in memory of John 
Skirrow Wright. 

The firm became a limited 
liability company in 1881, 
the subject of our memoir 
continuing as chairman ; but 
he had now more time to 
follow those pastimes which 
afforded him relaxation. He 
was a collector of Wedgwood 
ware, rare books, coins, &c., 
and his Oliver Cromwell 
relics are probably unique, 
including eighteen letters 
by the Protector, his watch, 
and various miniatures, Sir 
Richard, who had a versatile 

4 n, published ‘‘The Two 
Protectors: Oliver and Richard Cromwell,” and 


Brunel had come into| the beginning of the Clement-street works, about| one cannot help realising that his common- 


sense and honesty of speech were in part inspired 
by his hero. e also travelled a great deal. 
He went seven times to the Australian colonies, 
and his volume of ‘‘ Reminiscences of Travel” is 
highly interesting, as also is the story of his life 
in a volume which has had a wide circulation. 
Although an ardent Radical politician, Mr. 
Tangye refused numerous invitations to become a 
candidate for Parliament ; but in May, 1894, he 


‘accepted the honour of knighthood, for which he 


was recommended to Her Majesty the late Queen 
Victoria in recognition of his public services. 

Sir Richard Tangye resided in Birmingham until 
1894, when he removed to Kingston-hill, near 
London. He was also the possessor of a beautiful 
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Cornish residence—‘‘ Glendorgal,”” Newquay. Until 
his removal to London he frequently sat as a magis- 
trate upon the Birmingham City Bench. He was 
also a justice of the for Cornwall, and took 
an active part in the work of his native county, as 
well as of the city of his adoption. For a long 
time, however, he has not enjoyed robust health, 
and an incurable internal complaint gave cause for 
anxiety. There were signs of improvement, but 
these were but temporary, and a relapse on Friday 
terminated fatally on Sunday, to the great regret 
of a wide circle of friends and admirers. 








LONDON TRAMWAYS. 

lr perseverance, in itself, and without regard to 
object or methods, could be regarded as a virtue, 
then the London County Council would be one of 
the. most virtuous bodies in existence. Once 
possessed by an idea, whether to own a fleet of 
steamers or to monopolise the supply of electricity 
in bulk to one-eighth of the population of the 
United Kingdom, it pursues its object with an 
unfailing tenacity. It brings its schemes before 
Parliament. year after year, knowing that in time 
sheer exhaustion and expense will weaken the 
ranks of its opponents, and eventually it will gain 
its end. Whatever the legal rights of the case 
may be, there is something distinctly unjust in the 
fact that a private individual or company should be 
put over and over again annually to a ruinous 
expense in order to oppose one and the same scheme 
of the Council. That individual ratepayers, or 
collections of ratepayers, whose interests, or even 
livelihoods, are threatened by a new municipal 
project should be compelled to defend those 
interests annually against the special pleadings of 
counsel and the evidence of expert witnesses, 
whose fees they themselves, as ratepayers, assist to 
pay, gives rise to a situation suitable for a comic 
opera, were it not so serious. And yet this is what 
happens continually under the present government 
of London. At any time during the session one 
may drop in to the committee rooms at Westminster 
and watch the development of the dreary farce. 
There is a long array of counsel interested in 
dragging out the proceedings to the utmost limit, 
and ‘‘expert witnesses” giving evidence which 
often, for the sake of their professional reputation, 
they would hesitate to repeat in a meeting of an 
engineering institution. And everybody knows 
what the ultimate end will be, though months or 
years may elapse before it arrives. The County 
Council will get its way, for expenses are mounting 
up day by day, and forming a golden argument 
which will sooner or later silence opposition. 

The tactics of gaining their ends by wearing out 
opposition have become recognised as the standard 
procedure of the London County Council, supple- 
mented whenever possible by the policy of the 
‘*thin end of the wedge.” The existence of a 
tramway is held as a geod argument for extending 
it ; and the bigger it gets the more necessary, in 
the eyes of the Council, is it that it should be still 
further extended. Last session the Council sought 
powers to make a tramway down the Edgware- 
road to the Marble Arch, a scheme which even a 
favourable committee could not bring themselves to 
sanction. The whole length of the route is served 
by at least three lines of motor-buses, besides an 
enormous number of horse-buses, so that there is 
no possible plea of lack of transport facilities. It 
terminates at its southern end in one of the busiest 
—T in London, where the presence of trams 
would be an unmitigated nuisance. Undeterred, 
however, by its defeat, the Council intend next 
year to re-introduce the scheme, although the con- 
ditions will not have altered one little bit, except, 
perhaps, that more motor-omnibuses will be 
running. This decision means that all the omni- 
bus companies, shop-keepers, and others affected 
will have to again appea: and pay counsel to 
point out to the Committee how utterly unnecessary 
and harmful to the interests of the residents the 


ultimate development foreshadowed really is. In 
the case of the Edgware-road tramways, are we to 
suppose that the Council hope to continue them 
eventually across Hyde Park, or down Park-lane, 
or Oxford-street? Every tramway terminal is such 
an acknowledged obstruction to traftic that it is 
seized upon as an excuse for extension, all, of 
course, as part and parcel of the *‘ comprehensive 
scheme.” If the County Council really have got a 
scheme, let them divulge it, that we may get used 
to the idea, and possibly find some justification for 
what now appear as futile and sporadic growths. 
It is quite within the bounds of possibility, to judge 
from past experience, that the Highways Com- 
mittee have a notion of continuing the Edgware- 
road tramways along Oxford-street and Holborn to 
the Bank, or vid Park-lane and Constitution Hill 
to Buckingham Palace ; but, in any case, it is only 
fair to themselves and the ratepayers to disclose 
what the final scheme is to be. Then the continual 
petty extensions can be judged on their true merits. 

Including the line we have instanced, the High- 

ways Committee are recommending the Council to 
apply to Parliament for powers to construct no 
less than twenty-one independent extensions to 
the tramway system, aggregating to 324 miles of 
line. One of these is the resuscitated Tottenham 
Court-road scheme, and po for tramways 
along 300 yards or so of New Oxford-street, and 
another scheme, apparently to serve the boarding- 
houses of Bloomsbury, also involves running along 
New Oxford-Street. If these schemes should be 
sanctioned, one could hardly imagine a greater 
obstruction to the main east and west traflic of 
London than they would cause. To have a 
succession of trams turning in and out of New 
Oxford-street during the hours of the morning 
and evening rush to and from the City would 
ead to an unimaginable confusion and delay, 
to say nothing of the state of affairs while the 
conduit and rails were being laid. The extensions 
sought also provide for running trams along the 
Euston-road, a wretchedly congested thoroughfare 
now, and rendered worse by the lamp-posts all 
down the centre. Only those who are compelled 
to use a narrow road really realise how great an 
obstruction a tramway is. The huge vehicles can- 
not swerve by a hair’s-breadth, either to pass or 
to be passed, and almost entirely block the view of 
the road to drivers desiring to get by. Further, 
people getting on or off have to cross a stream of 
other traffic, at risk to themselves and delay to the 
other road-users. The rails are a perpetual source 
of accident to cyclists, thousands of whom use 
their machines to ride to and from their business. 
In fact, every tramway scheme for a crowded city 
like London should be rejected unless the width of 
the road was great enough to accommodate easily 
two lines of vehicular traffic on each side of the 
trams. 

The whole question of the London tramways was 
raised this week in an acute form by the produc- 
tion of figures bearing upon their financial aspect. 
It has long been vigorously asserted by those com- 
petent to judge that if the accounts were properly 
drawn up, the London County Council’s trams 
would be proved to be run at a serious annual loss. 
The Progressive party in the Council met this 
statement either by a flat denial, or by pointing out 
the alleged benefits to the ratepayers by the exist- 
ence of trams. Neither of these alternatives is an 
answer to the ch The matter could have been 
set at rest, once and for all, by calling in an inde- 
pendent accountant to report, but this the Council 
dared not do. It was committed to a vast tram- 
way policy, and for the sake of what remained of 
its credit had to lead the ratepayers to believe that 
they a sound and remunerative under- 
taking. Finally, however, the demand for inves- 
tigation grew so insistent, that facts could no 
longer be withheld. Captain Swinton, one of the 
minority who are doing their best to stem the tide 
of municipal extravagance, moved last January 
for a return showing definitely how the accounts 





proposed scheme is. This will probably stave off 
the tramway for another year, but finally, if we | 
may judge by precedent, the Council will win, to 
the lori cation of itself and the detriment of those | 


who have to pay for it. 

In support of these disconnected tramway routes | 
we are sometimes told in a mysterious way 
that they are all parts of some stupendous 
whole—namely, a magnificent and comprehen- | 
sive scheme for the unification of the tram- | 
way system. 


Nobody seems to know what the 





stood. This very reasonable demand could not 
be denied, and so the Finance Committee were 
instructed to prepare the return. The allega- 
tions made by the business men on the Council 
were that awkward items of expenditure had been 
dis of by charging them to other accounts ; 
and the object of the return asked for was to settle 
the question. The Finance Committee were re- 
quired to show exactly and separately the net cost 
of every street-widening along the route of any 
tramway, the net cost of repaving and other works, 





and the portion of these costs charged to tramwa y 
account, the Council’s improvement account, and 
the local authority respectively. Further, the 
return was to show the amount which had been 
annually charged to the tramway account in respect 
of the services of the various branches of the 
Council’s staff. 

This return took nine months to prepare, which 
in itself is sufficient evidence of the extent to which 
the accounts were involved. No undertaking con- 
ducted on ordinary business lines would require 
nine months’ work of a committee of investigation 
to discover the state of affairs touching any par- 
ticular enterprise on which it was engaged. Any- 
how, when the return did appear it fulfilled its 
purpose and justified the contentions of the 
Council’s critics up to the hilt. Instead of earning 
profits the tramways have incurred heavy losses, 
which have been adroitly concealed by the way the 
accounts were presented. Now that it has at last 
been possible to get a clear statement, separating 
the expenses of street-widenings, &c., for ordinary 
traftic purposes from the costs of such widenings 
made solely on behalf of, and therefore rightly 
chargeable to, the tramways, the ratepayers at 
last know where they are. As Captain Swinton 
said: ‘‘ From the day of the production of this 
return no one dare talk of tramway profits—at least 
until heavy sums have been repaid to the people.” It 
is usually believed that the tramway accounts are 
debited with one-third of the costof street-widenings 
they necessitate, another third being charged to 
street-improvements, and the rest borne by the 
local authority. Instead of one-third, the tram- 
ways have borne less than one-tenth, the difference, 
of which they have been relieved for the sake of a nice 
balance-sheet, being more than half a million ster- 
ling. Certain street-widenings, of course, have no 
connection with tramways, and should not be charged 
to them ; but several cases were pointed out in the 
discussion where improvements had been ad- 
mittedly made for tramway purposes, and yet not 
a penny of the cost had been put down to the tram- 
ways. As Sir Michael Beachcroft contended, it is 
time that a Local Government official was called in 
to show the Council how accounts ought to be kept, 
and to determine what share of the expenses inci- 
dental to the construction of tramways should be 
borne by the undertaking. 

It appears very probable that the tramway 
question will be the issue on which the forthcoming 
election will be fought, and we trust that the next 
Council will depart from the policy of manipulating 
the accounts that has prevailed up to the present. 
If the trams make losses, it is better that the rate- 
payers should know to what extent they are called 
upon to make those losses good than to continue in 
the fools’ paradise in which they have been living. 
Sir J. McDougall, the chairman of the Steamboat 
Committee, advocated at the last meeting that the 
Council’s steamboats should be run free in winter, 
if the people of London would only use them ; and 
pene the Tramway Committee may think their 
undertaking of such importance that a similar course 
should be followed. However, even if the tramways 
are to be looked on as a charity, let their accounts 
at least be kept on honest business lines. 





NOTES. 
GROWTH OF JAPAN’s TRADE WITH CHINA. 

On the conclusion of the war with Russia, it was 
generally believed that there would be a rapid in- 
crease of trade between Japan and China, and fron 
the figures which have been published for the first 
four months of the present year it is evident that 
this has taken place. The Shogyo Shimpo, noting 
this, gives the following table :— 


Exports and Imports During the First Four Months 
0) 

















of the Year. 
—_ Exports. Imports. Totals. 

: yen yen yen 
Manchuria .. 7,045,758 1,164,154 8,209,912 
North China .. 8,639,443 2,186,692 10,825,135 
Central China ., 16,429,846 | 13,054,626 29,484,472 
South China.. 741,347 2,058,653 2,800,000 
Other parts .. 14,283 | 52,338 66,62! 

Totals . | $2,870,677 | 18,515,463 | 51,386,140 
1905 .. ..| 27,873,561 | 10,348,498 38,722,059 
1904... .| 18,644,186 . 14,008,059 32,652,245 
1903 .. 7,825,785 3,366,220 11,182,005 


The Shogyo Shimpo assigns three reasons for the 





increase. The first is that the war has increased 
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the purchasing power of the Chinese people ; the 
second, that Japan and her neighbour have come 
closer together; and, third, that abundance of 
shipping has had the effect of lowering freights. 
To these we would add the general awakenin 

which has taken place in China, and the increase 

push and activity of the Japanese in every depart- 
ment of trade and industry. There can be no 
doubt, however, that the lowering of freights has 
had considerable effect. A short time ago the 
Official Gazette stated that whereas the steamers 
of Japan’s mercantile marine aggregated 660,000 
tons gross at the end of 1903, their displacement at 
the close of June last had grown to 970,000 tons, 
a development of 310,600 tons in two years and a 
half. The Shoqyo Shimpo avers that, in spite of this 
great increase, the vessels of the mercantile marine 
are finding good agg ary at remunerative rates ; 
but the Japun Daily Mail says that. there is reason 
to believe that that verdict would not be endorsed 
by shipowners themselves, as in the coasting 
traftic competition is so keen that freights have been 
lowered to a point scarcely compatible with profits. 


Rattway Returns. 

Compared with those issued by the Continental 
railways, the British railway returns are most 
brief. The German railway statistics, for example, 
form a heavy volume, containing a large quantity 
of minute data—much too minute for outside 
general statistical purposes. Those issued by the 
French railways fill up every year three large 
folio volumes, containing information of much 
interest, but which could be published in a much 
simpler form. They give, as also do the German 
returns, innumerable calculations and percentages, 
where the bases upon which they are founded would 
generally suffice. Our railway returns, on the 
other hand, cannot be taxed with undue prolixity, 
and, to some extent, their comparative lack of 
minuteness may be considered a quality. But 
they have this disadvantage, in that they leave out 
entirely, among other information, all calculations 
as to ton and passenger distances, which are given 
by the American, French, German, and Swiss rail- 
ways; this would form a valuable addition to the 
annual reports issued by our railway companies. 
The French railways are required by the Govern- 
ment to supply this information, and they find it 
to their advantage to be able to do so, for tariff 
purposes and for establishing the proportional 
yield in their total accounts of any separate line of 
their system. The book of the French railway 
statistics dealing with ee me and traffic contains 
tables which state not only the gross total number of 
passengers who have travelled on the French lines, 
but also the number of gers for 1 kilometre, 
the number of kilometres travelled by all the pas- 
sengers, and many other figures giving -the traffic 
on all the lines, from which the average traffic on 
each kilometre is easily obtained. With reference 
to passengers, the returns contain, among other 
data, the number of kilometres travelled per class 
of passengers, and state also separately the figures 
for those who have paid full fares, return fares, 
and season-ticket rates. Particulars of a similar 
nature are. published with regard to goods traffic. 
With the aid of these statistics it is found that 
the average receipts per ton-kilometre were 12 
centimes in the early ’forties, less than 8 centimes 
in 1855, under 6 centimes in 1880, 5.46 centimes 
in 1890, and barely 4.70 centimes at the present 
day (1.93d., 1.28d., 0.96d.,' 0.87d., and 0.75d. per 
ton-mile respectively). The present receipts per 
passenger-kilometre amount to about 3.60 centimes, 
while in 1891 they were 4.35 centimes, 5 centimes 
in 1880, 5.64 centimes in 1860, and 7 centimes. in 
the early ‘forties (0.57d., 0.69d:, 0.80d., 0.90d., 
and 1.12d. per passenger mile respectively). 


ScuEME FOR THE ADVANCEMENT OF APPRENTICES. 


We have from time to time recorded the progress 
of the movement for the education of apprentices, 
and now have pleasure in drawing attention toa 
scheme introduced by Messrs. Andrew Barclay, 
Sons, and Co., Limited, into their works at Kil- 
marnock, with a view to encouraging study among 
their younger employés. Any movement which tends 
to convert the ordinary worker in engineering 
shops into a national asset of increased value is 
worthy of note, and should command the attention 
of ail having the welfare of their country at heart. 
Conditions vary in different shops, and it would be 
ditticult to formulate one scheme applicable to all 
works. The plans in vogue in such places as the 








locomotive works of the London and South-Western | with the water of the solution and yields potassic 


Railway, and in the Baldwin Locomotive Works, and hydrate. 


This hydrate should be found near 


many others are well known, but Messrs. Barclay'the cathode ; but it diffuses to the anode, and 
have drawn up their own plan of working, which, | when Ferchland used a double diaphragm, he found 
indeed, appears to be well suited to works of the space between the two diaphragms strongly 


their type. The plan falls practically into two 
sections or divisions. In Division I. rewards are 
given in connection with evening-class work, while 
Division II. relates to good conduct, ability, and 
time-keeping in the works, and the rewards there- 
for. Division I. is carried on in conjunction with 
the Kilmarnock School Board, and the school 
teachers award marks in connection with . the 
mechanical engineering courses for attendance and 
earnestness. Four prizes are given forthese. Fur- 
ther, in connection with the school work, prizes are 
given for study throughout the session, and for the 
results of the examination. Three grades of marking 
are provided : for ‘* Merit,” ‘‘ Excellent,” and ‘‘ Pass” 
classes. The courses given range over three and 
four years, and prizes are given both to shop appren- 
tices and also to counting-house apprentices. The 
shop apprentice’s course of instruction includes 
mathematics, mechanical drawing and design, 
physics, steam, geometry, &c. The course for the 
counting-house apprentices covers typewriting, 
commercial arithmetic, shorthand, book-keeping, 
correspondence, &c. The employers recommend 
that lads should attend evening classes in two or 
three branches during the first two years, the work 
being more or less foundation for subsequent study. 
In the third year more advanced and specialised 
work is taken up, and in the fourth the lads devote 
themselves to the work of their respective callings. 
For instance, an apprentice moulder would study 
the elementary work of metallurgy; a_boiler- 
maker apprentice would devote himself to steam 
and boiler work and development of surfaces, &c. ; 
a pattern-maker to foundry requirements in con- 
nection with the making of patterns, &. In 
connection with the working of Division II., marks 
are given by the foremen for time-keeping, general 
conduct and application, and ability, speed, and 
accuracy. The number of prizes given in this 
division varies. Certificates are granted to all, 
whether prize-winners or not, who obtain more 
than 70 per cent. of the possible total of marks in 
this division. It is hoped by these means to 
encourage the apprentices in their work, making 
thereby better and more intelligent journeymen, 
and giving them generally a higher estimate of their 
calling, from which it is to be expected there will 
result better effort on their part to put themselves 
and their class on a higher general standard. 


ELECTROLYTIC-CHLORINE AND BEACH. 


The chlorine-gas obtained by the electrolysis of 
sodium or potassium chloride has often been 
charged with being ‘‘ too strong.” Strong was, in 
this case, not hens means synonymous with effec- 
tive. It was observed that the lime became heated 
when absorbing the electrolytic chlorine, and the 
resulting chloride of lime was found to lose a good 
deal of its chlorine within a few days, so that it 
proved very difficult to guarantee the customary 
36 per cent. of active chlorine in the chloride of 
lime. Strange proposals have been made to im- 
prove the electrolytic chlorine; Sinding Larsen, 
for instance, proposed to heat the gas up to 750 
deg. Cent., and to cool it again. That the carbon 
dioxide always contained in electrolytic chlorine 
had something to do with the trouble was soon 
recognised. But sufficient attention was not paid 
to the presence of this carbon dioxide, and we 
could point to recent suggestions that electro- 
lytic chlorine represented a special modifica- 
tion of chlorine. Evidently the percentage of 
carbon dioxide was underrated, and faulty analyses 
seem to be to a certain extent responsible. Dr. 
P. Ferchland, of the Chemische Fabrik Elek- 
tron, points out in the September issue of the 
Ele'trochemische Zeitschrift that mercury is the 
best absorbent for chlorine gas, and he describes a 
simple a for volumetric analysis of the 
gas, which the men of his works have been 
using since 1896. The carbon dioxide content of 
the electron chlorine gas varies between 11 and 12 
per cent.; in older cells it rose to 16 percent. The 
percentage does not, according to Ferchland, in- 
crease with the current intensity in the electrolytic 
cells, but it does increase with the contents of free 
alkali near the anode. The decomposition with the 
aid of carbon electrodes of the chloride may, for 
simplicity sake, be supposed to yield chlorine gas 
and meta!lic potaseium or sodium ; the metal reacts 





alkaline. The oxygen of this free alkali, he argues, 
is again found in the oxygen of the carbon dioxide, 
and, the higher the alkalinity, the more carbon 
dioxide will be generated. The alkalinity, it must 
be understood, is only local, inasmuch as this s 
between the two diaphragms really belongs to the 
cathode compartment; the anode electrolyte is 
fairly neutral. By keeping up a brisk circulation 
of potassium chloride in this space between the two 
diaphragms, Ferchland succeeded in reducing: the 
carbon dioxide percentage in the chlorine gas to 2 
or 1 per cent.; but he could not entirely suppress 
it, and practically the carbon dioxide sare 
has not been diminished below 6. As the chloride 
solution of the cell is hot and saturated with chlorine, 
chlorate will also form ; when the alkalinity of the 
diaphragm space mentioned was high, Ferchland 
observed, indeed, crystals of chlorate. Ina diluted 
electrolyte, containing only 9 per cent. of chloride, 
the carbon dioxide percentage rose above 30. The 
Elektron Works use only concentrated solutions, 
yet Ferchland—correctly, we believe—argues that 
with strong currents the solution might become 
impoverished in salt near the anode, and that 

orous carbons would then be destroyed. Whether 

is view, that the potassium chlorate formed 
would be redecomposed at the anode, will be 
accepted, is another question. But his recom- 
mendation of very compact carbons—made of 
Acheson graphite, for instance—seems well justi- 
fied ; ~_ would, of course, be expensive. The 
electron-chlorine gas, he also mentions, does not 
contain any oxygen or carbon monoxide ; Winteler 
had found both, especially large quantities of 
oxygen, in his experiments, which were, however, 
conducted in the cold. It is rather surprising that 
so many apparently elementary problems of electro 
chemistry should still be obscure, while the most 
complex problems seem to be investigated by pre- 
ference. 








AMERICAN Sree Cars.—An order for 12,400 steel 
cars given out recently by the Pennsylvania Railroad 
Company has been followed by one from the New York 
Central and Hudson River Railroad Company for 17,050 
cars for 1907 delivery. This large order was distributed 
among different steel-car concerns, the American Car and 
Foundry Company getting 7050 cars and the Standard 
Steel Car Company, of Pittsburg, 4350 cars, 


Liorp’s Reaistex.—The Annual Report of Ltoyd’s 
Register and Shipping which is issued this week discloses 
the enormous importance of this institution, as, at the 
close of the year ended June 30 last, there were embraced 
in their registry 10,065 vessels of over 19,000,000 tons 
gross register (of which quite one-third is foreign 
owned). The number built during the year was 662, of 
1,412,645 tons, 24.4 per cent. of which were for foreign or 
colonial owners. There is reference in the report to the 
special classes which Lloyd’s have arranged for vessels 
of unusual design, to meet the requirements of the 
particular trades in which they are engaged, and in 
some instances special light scantlings have been allowed. 
We are glad to note this, as it is important in connection 
with the development of naval architecture that there 
should be elasticity in the conditions laid'down by such 
corporations. Of the vessels laynched thirty-nine were 
over 5000 tons. In er to meet requirements a 
additional surveyors have been appointed, and in many 
cases the services of these are exclusively reserved for 
Lloyd’s. A notable increase is that in connection with the 
total length of chain cable tested at the public proving- 
houses ; the total is 415,139 furlongs, being 95,000 furlongs 
more than in thé previous year. The number of anchors 
tested was 8664, an increase of nearly 1100 over the pre- 
vious year. The diameter of the largest chain cable tested 
was 3}$ in., and the weight of the heaviest anchor 152 cwt. 
The development of the marine turbine is indicated by 
the fact that the Society have now registered fourteen 
merchant steamers and four yachts, while at present there 
are eight other turbine steamers being built, including the 
Lusitania and Mauretania, and two steamers of over 
13,000 tons each under construction at Nagasaki, as 
mentioned in our article last week (page 486 ante). 
Another point is that the vessels with refrigerators 
for carrying meat, &c., have a total cargo capacity of over 
10,000,000 carcases of mutton. The increase has been 
most marked in connection with the trade from the 
Argentine Republic. Freeboards have been assigned to 
13, ships, the number last year being 410, Various 
other points are brought out in this interesting report, 
notably the institution of three Lloyd’s Registry scholar- 
ships, each of the value of 50/. per annum, tenable for 
three years, at the Armstrong College, Newcastle-on- 
Tyne, a proof of the appreciation by Lluyd’s of the 
enterprise of the committee associated with this in- 
stitution. 
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NAVAL ENGINEERS AND ADMIRALTY 
PROMISES. 


To THE EprTor or ENGINEERING. 

Srr,— Your correspondent, Mr. Reed, in your! 
the 12th inst., refers to a matter which it wou wel 
not to discuss at length until the final decisiori of the 
Admiralty is known; the position, however, may be 
briefly stated. 

Lord Selborne, in the Memorandum of December, 1902, 
referred to the rank and pay of existing engineer officers 
as follows :— 

‘*The average period of reaching each rank will be assi- 
milated as far as is possible to that of the executive 
branch, so as to correct the disparity of age which too 
often obtains between officers of the two branches of rela- 
tively equal rank . . . the pay of existing engineer 
officers will be raised. The changes in pay shown in 
the annexed tables will take effect from April 1, 1903. 


e of 


TaBLe C.—Ezxisting Engineer Officers. New Ranks and 
Scale of Pay. 
Rank. Pay per Diem. 

Engineer-lieutenant = 10a. 
After 2 years’ service 11s. 
” 4 ” 12s, 
” 6 ” 13s. 
2 ” 8 ” 16s. 
- ae ee 178. 
oo aa - 18s. 
“. - a 20s. 
Engineer-commander ... 24s. 
After 2 years’ service 27s. 
» & ” 308, 
” 6 ” 33s. 

Engineer-captain - 35s. to 40s. 
Engineer-rear-admiral 60s, 


‘*** The pay of 16s. per day, together with the right to 
wear the uniform of the increased rank of mae 
lieutenant of eight years’ seniority, will be dependent on 
his attaining a qualifying certificate and being selected.” 

It will be remembered from the discussions on the 
naval engineer problem by the engineering institutions in 
1901-3 that an executive officer obtains promotion to all 
ranks very much earlier than an engineer officer. For 
example :— . 

An executive officer becomes a commander at about 
thirty-three years of age, whereas an engineer officer did 
not reach the same relative rank until about ten years later, 
or forty-three years of age. Lord Selborne and the Ad- 
miralty, however, decided to correct this disparity and 
increase the pay. It is therefore obvious that promotion 
and pay are interdependent. 

Referring to Table C, the pay of an engineer officer on 
promotion to commander is set forth at 24s. per day, and 
this was to take effect, according to Lord Selborne and 
the Admiralty, on April 1, 1903. We have therefore a 
definite statement made to the country by a Cabinet 
Minister and confirmed to the Service in an official circular 
issued by the Admiralty dated December 19, 1902. 

It is impossible within the scope of a letter to deal with 
each rank separately, but, taking as an illustrative ex- 


ample the engineer officers of ‘‘commander” rank, what 
has happened is as follows :— 
The increased 


e bey was not given on April 1, 1903, as 
promised, and with the exception of a few cases of special 
promotion, which have no reference.to the general ques- 
tion, the increased pay 
circular letter No. 187 of November 1, 1903, however, the 
Admiralty contirmed Lord Selborne’s intention to reduce 
the age disparity by ordering that promotion to engineer- 
commander should be hastened by four years, but went 
on to state that ‘‘in connection with this alteration the 
descriptive portions of the existing scales of full pay for 
4 . @ngineer-commanders are amended as follows :— 





Eng 


ineer der on promotion 188. per da 
After two years’ service ... ast 20s. per ya 
After four years’ service ... 24s.. per day” 


_ Therefore, although the rank of engineer-commander 
is granted four years earlier than before, these officers 
receive for this period, not the 24s. day on promotion 
as promised to the country by Lord Selborne and to the 
Service by the Admiralty, but the much lower rates they 
would have received had they rémained engineer- 
lieutenants, and not had their promotion hastened at all. 
Much has said and written on this very regret- 
table situation, but it should be remembered that the 
personnel of the Navy is a national and not a part 
question, and also that tLe good faith of the British ‘Ad. 
miralty is concerned in the matter. I am, therefore, of 
opinion that the engineering profession, and the non-tech- 
nical public who have the interests of the Navy at heart, 
may rely with confidence that a question which involves 
not only a definite pledge by the Admiralty, but has a 
direct influence on the efficiency of the Service, wili be 


settled by Lord Tweedmouth and Sir John Fisher in 
accordance with the promise made, 
Yours truly, 
Hartlepool. D. B. Morison. 





THE GRANTHAM ACCIDENT. 
To THE Eprror or ENGINEERING. 

Sik, —Owing to absence abroad I have only now had an 
onoeey of reading the article in your issue of Sept- 
ember 28 last, with reference to the Genashens accident. 
Clearly the actual cause of the disaster will never be 
ponte! = by ing oy oh been able to 

iscover them from the pers, there appear 
to be at least three possible ex ben - 

ts, the driver 


In the first place, as your article s 


1} necessary action. The Slough accident occurred in the 


has not since been given. In a] bee 


made no attempt to stop until it was too late. No sur- 
prise need be felt that the fireman did not interfere, when 
we remember the infinitely short time in which he would 
have first to make up his mind that his chief was acting 
wrongly, and then on his own responsibility to take the 


middle of a summer day, owing to a driver's momentary 
inattention, and, of course, on a dark night the chances of 
mental confusion would be mange A increased. 

Then there is the ibility, to which you allude, that 
owing to the driver having inadvertently closed the small 
ejector, or, for some other unexplained reason, the vacuum 
had gradually leaked away, so that the continuous brake 
was useless when required. Against this view there is 
the probability that the driver would, as usual, have 
attempted to check the s while running down from 
Stoke summit, and would consequently have discovered 
that the brake was out of order in ‘aay of time to stop 
by the hand-brakes alone. Still, the fact remains that 
on March 4, 1890, a North-Western Railway train, fitted 
with the same brake and having the advantage of a steam- 
brake on the engine and tender, ran away, and was 
wrecked at Carlisle. That accident was attributed by 
some to frost, but I believe its cause was never satisfac- 
torily cleared up, though obviously the vacuum-brake 
was in some way or other at fault, and the circumstances 
are worth bearing in mind in connection with the 
Grantham case. era 

And there remains the third possibility: that owing to 
something going wrong with the engine at the critical 
moment just before Grantham station was reached, the 
enginemen were unable to perform their duties. We all 
know the effect of a burst gauge-glass. And something 
has been said about the driver having lost time on a 
previous trip owing to leaky tubes. Even if the men 
were not injured, anything which sufficed to distract their 
attention, even for a very short time, would account for 
the accident. 

Yours obediently, 
W. b. THompson. 
United University Club, S.W., October 15, 1906. 








EMSWORTH SEWERAGE COMPETITION. 
To THE Epiror oF ENGINEERING. 

Srr,—The result of the above competition has been 
announced, and would seem to call for some comment. 
Schemes were sent in under motto, and without the usual 
accompaniment of a sealed envelope, and all concerned in 
awarding the premiums were supposed to be in a state of 
ignorance as to the names of the various authors. Com- 
petitors, therefore, naturally expected to read that 
schemes sent in under mottoes ‘‘so and so” had n 
te, as no enquiries had been made by the Ems- 
worth Council from those who had applied for particulars 
as to whether they had submitted schemes, and, if so, 
under what title? The surprise of competitors must, 
therefore, have been considerable when they discovered 
that the Emsworth Council was in a position to state the 
names of those who had been successful. How was this 
possible ? 

The award of the second premium to the Council’s sur- 
veyor is another point which would seem to call for com- 
ment. It must be left to the Council to decide whether 
or not it is fair to allow an official, who is placed in a 
position involving the giving or withholding of informa- 
tion, to compete. One thing is certain, it would have 
nm more creditable to all concerned if the knowledge 
that enquiries were being made from a fellow competitor 
had not been withheld. 

In connection with this point it would also be interest- 
ing to know if the scheme submitted by the local. surveyor 
was one of the late arrivals. 

It may, or may not, be known to competitors that after 
the date for receiving schemes been passed, and the 
majority of the ns, &c., were in the hands of the 
Council, the time-limit was extended by some consider- 
able period, in order that the work of several competitors 
who Rad failed to —— their task in the allotted time 
might be included. No notification of this alteration in 
time was given beyond a statement in the local Press. 

I remain, Sir, yours faithfully, 
A ComPETITOR. 








**STEAM-TURBINE END-THRUST.” 
To THE EprTor or ENGINEERING. 

_ Srr,—In your reply to last letter you seek, as I take 
it, to show that the end-thrust in a Parsons turbine is 
due to frictional resistance—including the ‘‘ form” resist- 
ance of the blades—and by way of illustration you 
consider the case of a chain dragged through a rough 
iron pi 
That there is an end-thrust due to friction I am well 
aware, and in my book (‘‘Steam-Turbines,” page 97) I 
give a method for estimating its amount, which may in 
avourable, or unfavourable, circumstances be consider- 
able. But that your method of calculating this end- 
thrust is wrong is clear if we consider the case of a 
turbine of given size working with a certain stop-valve 
pressure and a certain vacuum. Now the frictional d 
on the rotor evidently depends on the roughness an 
“‘form” resistance of the blades and rotor. Yet you 
make it depend only on the two terminal pressures and 
the sizes of the turbine passage areas, none of which is 
influenced appreciably by the said roughness. If you 
will consider the matter in greater detail, I think you 
will see ion, taking all things into account, including the 
change in quantity of flow, the friction end-thrust 
will not be constant for all degrees of roughness. : 
As an aid to an understanding of this matter, consider 
the flow of a along a smooth and practically fric- 


the passenger- 
damaged. 


of pressure along the pipe which would, with adiabatic 
en. increase the volume, and therefore the 
velocity, of the gas. To counteract this we will put a 
cold jacket round the pipe, and by cooling the gas keep 
its volume and velocity constant. We have now a fall 
of pressure, but, the pipe being smooth, no end-thrust 
and no axial acceleration. 

This state of affairs is due to an absorption of the 
energy of expansion of the gas by an external body—the 
jacket. In a steam-turbine we have a similar state of 
affairs, except that there is some frictional end-thrust, 
the energy of expansion going to an external body Ly 
way of the shaft as work. : 

he two cases are not absolutely on all fours; but 
what I wish to show by the smouth-pipe analogy is that 
the frictional end-thrust on a pipe or turbine rotor cannot 
be calculated merely from the dimensions and pressure 
drop when there is a transference of energy to some 
external body, as there is in a turbine. 
Yours truly, 

Manchester, October 14, 1906. FRANK Foster. 

[We have nothing to add to our note to Mr. Foster's 
previous letter ; the method there given for estimating 
the end-thrust being independent of how this end-thrust 
originates.—Ep. Ej 








H.M.S. ‘*‘ DREADNOUGHT.” 
To THE Epitor or ENGINEERING. 

S1r,—I understand that shipbuilders are to be invited 
to submit tenders for the construction of a second battle- 
ship of the Dreadnought class; but the invitations are, 
however, not to be issued for some few weeks, so that 
such suggestions as may result from the Dreadnought’s 
trials may be embodied in the new design. From what 
I can gather from the sketches—or, rather, photographs 
—published in ENGINEERING lately of the above ship, 
there seems to me to one or two points open to 
criticism. The first thing that strikes one is the absurd 

ition of the mast. I take it the ‘‘ top” is intended to 

used as a “look-out” and a place for range-finding, 
&c.; but why should that all-important place be put 
right over the mouth of a “burning fiery furnace?” 
A glance at almost any of your admirable pictures will 
explain. I cannot conceive a worse place for a battle- 
ship’s mast with a top. It might be cool enough when a 
stiff breeze is blowing or when the ship is steaming at 10 
or 12 knots; but there are times when observations have 
to be made when the vessel is going dead slow or stops 
altogether, and not a breath of wind stirring. If you 
ask me where to put the top, I should say somewhere 
before, but nowhere abaft, those terrible funnels. 
I do not like altogether the disposition of the guns; 
and why noram? In every respect the ship seems built 
for ramming, with her speed, /smooth sides, and no gun 
rts. Well, after all, I suppose the *‘ authorities” know 
t ; but, still, it is the people’s money, and the people 
like to know that their money is being spent to the best 


advan % 
_ Yours sas 


Kensington, W., October 15, 1906. 


UPERT Hicks. 








American Exxgcrric Rartroavs.—The first electric 
train on the New York Central and Hudson River Rail- 
road was run from High Bridge through the tunnel to 
the Grand Central Station, September 30. Itis expected 
that a regular electric service will be installed in 
November. 


Boarp or TRADE REeporT ON THE RAILWAY ACCIDENT 
ON THE CALEDONTAN RatLway.—The report of Colonel 
Yorke, on behalf of the Board of Trade, on the aecident 
on the Caledonian Railway on June 22 has just been pub- 
lished. The accident in question happened near Tannoch- 
side Junction, between tbridge and Ballieston. The 
train was one composed of fish-vans, a passenger vehicle, 
and brakes, and the accident was due to three of the fish- 
vans leaving the rails, with the result that the passenger- 
coach was damaged, and one passenger killed. Much 
damage was caused to the permanent way and stock. 
Colonel Yorke draws attention to three chief points :— 
First, that four-wheeléd vehicles of this type are not 
altogether suitable fer high speeds; secondly, that the 
curves appear to be nét so well laid out as they might be 
at that spot; and, thirdly, that the s of the train 
was much higher than the regulations allowed. ‘The 
speed, from evidence and his own deductions, Colonel 
orke puts down at between 40 and 45 miles an hour. 
He concludes that the lurching and oscillations of the 
short four-wheeled vehicles caused one of them to be 
derailed, and that this one pulled the others off the line. 
The derailed fish-trucks struck an overhead bridge, and 
coach following them up was considerably 
The Board of Trade inspector draws attention 
to the laying out of the reverse curve at this spot, and 
considers tangent between the two curves (100 yards 
of straight) is not of a length sufficient for running out 
the super-elevations of the curves. In the third place, the 
regulations for this point, owing to underground colliery 
workings, crossings, &c., restrict the speed permanently 
to 10 miles an hour, and a temporary limit of 15 miles 


an hour on the near side of this place was in force at the 
time, owing to relaying, ! 
sigualnen, and pened taoteed times of the train suggest 
much higher speeds than these, though the driver contends 
gs he observed all regulations. T 

engineer’ 
point to whi 
a , 


&c. Evidence of the guard, 


e inspector concludes 
remarks upon the advisability of the 
ment fixing speed limits on the line, » 
it will be remembered, Major Pringle als» 
erred in connection with the recent accident on the 


report with 








may for the moment have forgotten 


position, and 





tionless pipe constant cross-section. There is a fall 


London and South-Western Railway. 
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ROLLING-STOCK 
CONSTRUCTED BY THE PARIS, LYONS, AND MEDITERRANEAN RAILWAY COMPANY. 


AT THE MILAN 
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| We illustrate in Figs. 1 to 7 on the present a 
| first-class tourist carriage and a third-class main-line 
‘carriage built by the Paris, Lyons, and Mediterranean 
Railway Company, at their Villeneuve-St. -Georges 
works, and exhibited at Milan. The first-class type 
of vehicle is for the day service in the Savoy district 
during the summer months; in the winter it will run 
on the Mediterranean coast. It contains six com- 
rtments, and a lavatory on one of the end plat- 
rms. The compartmenis can be isolated two by 
two, and each double compartment is separated from 
4 bern amen | one by a partition and a hinged door. 
| Th ge is in the middle. As will be seen from 
Fig. , the vehicle is carried on two axks, the rigid 
wheel- ‘base being 8.2 metres (26 ft. 1l in.). The lead- 
| ing dimensions are as follow :— 


P pee length of carriage body 13.770 m. (45 ft. 2 in.) 





Length outside buffers ... 15.020,, (49,, 4 
| Outside width of carriage body as os XO cu OO Ge 
Width of central passage ... 0.756,, (2,, hj 
| Diameter of axles at centre .. 150 mm. ( 5.90 in. J 
| Diameter of axles adjoining 
wheel seats... 198..4, { 693 ,, ) 
Diameter of axles at wheel seats 194 ,, 7.63 ,, 
Diameter of journals ... 130 ,, ( 5.12,, 
g 280 ,, (11.02 ,, 
| Diameter of wheels at tread .. 1.040 m. (3 ft. 5 in. 
| Weight of mounted axle ... 1.334 kg. (26.25 owt. 


o carriage empty ... 19,610 kg. (19 tons 6 owt.) 


The axles are of steel, the wheel centres of iron with 
steel tyres. The sole-bars are of I section, measuring 
9.84 in. by 3.93 in. and 0.39 in. thick; the headstocks 
are channels 9.84 in. by 3.14 in., and also 0.39 in. 
thick. The carriage affords seating accommodation 
for thirty-six passengers. A large proportion of the 
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sides is devoted to window space, the windows in 
every compartment being 1.4 metres wide and 0.933 
metre high (4 ft. 7 in. and 3 ft. 04 in.). The carriage is 
highly finished throughout. 

he third-class carriage, built by the sume company, 
is illustrated in Figs. 4 to 7; it is carried on two 
bogies, and its principal dimensions are the follow- 


ing :— 

Total length of carriage body 21.190 m. (3 ft. 6 in.) 
Length outside buffers 0) Saw Ghee 8 
Outside widthofcarriagebody 2.930,, (9 ,, i i 
Bozie wheel- et Dine -—? 


Distance between bogiecentres 14.980 je (49 . 12 ,, ) 
Weight of carriage empty ... 35,070 kgs. (34 tons 8 c-vt.) 


The axles and wheels are identical with those of the 
first-class carriage, as also are the healstocks; the 
sole-bars are built up of plates and angles. As shown 
in the plan, Fig. 5, the carriage is divided into ten 
compartments; these afford seating accommodation 
for eighty passengers. There is a lavatory at each 
end ; the passage is Z-shaped, with two middle and 
two end doors on both sides, the former 5 age out- 
wardly and the latter inwardly (Fig. 5). The passage 
is 669 millimetres (26.3 in.) wide at the longitudinal 
portions, and 860 millimetres (3385 in). at the 
transversal part. The carriage sides, which border 
the passage, are made with windows 1.7 metres 
(5 ft. 7 in.) and 600 millimetres (1 ft. 118 in.) in width 
alternately ; the compartment windows are 750 milli- 
metres (2 ft. 5} in.) in width. The 5 ft. 7 in. 
panes are fixed, the others can be opened and closed 
in the usual way; all are provided with blinds. 
The glass in the door closing each compartment is 
also fixed. The seats, backs, and rests are covered 
with leather cloth; the partitions are of varnished 

itch-pine; the ceiling is made of deal painted white. 

he compartment and passage flooring is covered with 
linoleum; the end platforms are provided with an 
india-rubber mat, and the lavatory floor is covered by 
sheet-lead. Figs. 6 and 7 are a longitudinal and a 
cross-section through a compartment. 

Both the carriages are heated by steam from the 
locomotive. 





INDUSTRIAL NOTES. 

Tne London Progressives in the London County 
Council seem determined to rush London on the lines 
hitherto adopted as their policy. The Central Pro- 
gressive Committee, of which Earl Beauchamp is pre- 
sident, and Mr. J. W. Cleland, M.P., is chairman, 
issued last week a comprehensive programme for the 
Metropolitan Borough Councils, setting forth the 
lines on which the contests will be fought at the forth- 
coming election. With the political issues we have 
here nothing to do, but those which deal with in- 
dustrial and social questions come within the scope 
of these notes. Under the head of ‘‘ Work and 
Workers ” the programme is :—‘‘1. Trade-union rate 
of wages to be paid and trade-union conditions and 
hours of labour tobe observed for all workers. Direct 
employment of labour wherever practicable in prefer- 
ence to the employment of contractors. 2. Whenever 
it is found necessary to employ a contractor, to insist 
upon the insertion in all contracts of clauses similar to 
those adopted by the London County Council, with 
penalties to be strictly enforced, stipulating: (a) 
against sub-contracting, or sweating ; (>) for payment 
of trade-union rate of wages and observance of trade- 
union hours and conditions for each trade, as defined 
in a schedule to the contract. 3. Work for the un- 
employed to be found as far as practicable by cordial 
co-operation with the Central Unemployed Committee 
in London, and the establishment of active and efficient 
local distress committees, and by arrangement of the 

ublic works in such a way as to increase employment 
daring the slack seasons,” - In another part Pn» the pro- 
gramme is added :—‘‘ Early amendment of the Unem- 
ployed Workmen’s Act, !905, so as to provide efficient 
means of dealing with the problem of unemployment.” 
This portion is tolerably wide as regards labour gene- 
rally and specifically, and is intended to appeal to 
London workers of all grades to support the Pro- 
gressive candidates. 

Another portion of the manifesto deals with ‘‘ Hous- 
ing and Transit.” It urges ‘‘(1) Full exercise of the 
Council’s powers under Part II. of the Housing of the 
Working Classes Act, 1890, to\clear small, unhealthy 
areas, and to provide house-:00m for a'l persons com- 
pulsorily dishoused by the Council, at as nearly as 
possible their former rents. (2) Building of work- 


men’s cottages under Part III. of the Housing of the 
Working Classes Act, 1890, and the Amending Acts, 
wherever sible. (3) Buying or leasing houses 


already built for workmen’s dwellings. (4) Harmonious 
co-operation with the London County Council in the 
extension of electric trams through the borough, and in 
the provision of new tram routes where required. (5) 
Pressure to be put on railway companies, with stations 
in the borough, to secure an adequate service of work- 
men’s trains for the benefit of the workers employed at 
a distance from their residences.” In another part is 
added : ‘‘ Further powers for dealing with slum areas 


and the housing of the people.” This portion will 
appeal to some extent to clerks, warehousemen, shop- 
men, and others not usually included in the *‘ wage- 
earning classes,” but who deserve as much considera- 
tion and attention as mechanics, artizans, and labourers. 
The manifesto also urges that ‘‘ power be given to 
enable Borough Councils to establish day nurseries for 
children ;” and also powers for the ‘‘ adequate assess- 
ment of licensed premises and the suppression of dis- 
orderly houses.” Under the general heads of ‘‘ Public 
Health and Municipal Work,” powers are sought for 
complete inquiries ‘‘ into the sanitary conditions of the 
borough ;” ‘‘strict enforcement of the laws against 
insanitary property and overcrowding ;’’ of ‘‘ the laws 
against adulteration, and sale of unsound food ;” 
‘thorough inspection of all workshops, bakehouses, 
laundries, dairies, and slaughterhouses ;” ‘‘ suppres- 
sion of smoke nuisances,” and a lot of other things. 
The extra cost of all there things is to be obtained 
by the taxation of ground values, the unification of 
London areas for taxation purposes, the equalisa- 
tion of rates, and a compulsory rating of unoccupied 
houses and lands. The programme is an ambitious 
one, which the ratepayers will do well to consider and 
criticise fully. 

The Amalgamated Engineers’ Monthly Journal yives 
attention to the Trades Union Congress held last 
month. In the editorial notes there is a tendency to 
belittle the Congress, It says: ‘‘The Congress is 
apparently out of harmony with the trend of events, 
its proceedings are clogged with wordy repetition, its 
findings are a mere registration of pious opinions—yet 
it bobs up serenely year by year, and, in so far as 
numbers are concerned, grows more imposing as the 
years rollon.” It is not favourable to the proposed 
common ground of action on the part of the Federa- 
tion of Trades, and the Labour Party. The Journal 
condemns the action of the Municipal Employés’ Union 
in its attempt to force into it all sorts and conditions 
of men belonging to various unions, as tending to 
disaster to all. But it urges more representatives of 
labour on such bodies. It has a short but useful note 
on the Engineering Exhibition at Olympia, and a brief 
reminiscence of William Newton, one of the founders 
of the Amalgamated Society of Engineers, under date 
of November 16, 1860. This was sent to the Journal by 
Mr. Robert Applegarth, once the general secretary of the 
Ameigueated Society of Carpenters and Joiners. The 
total membership of the Engineers’ Union was at date 
102,202. Of these, 2296 were on donation benefit, 
2222 on sick benefit, and 5097 on superannuation 
allowance. There was an increase in the month of 
189 and 46 respectively in the first two, and a decline 
of 15 in the last benefit. Tho technical series of 
papers is continued, and there are brief political 
and municipal articles and notes, as well as some on 
trade-union reports. 





In the report of the Amalgamated Society of Car- 
penters and Joiners there is the first note of encourage- 
ment for a long time past. There has been an increase 
in membership of 751, and a reduction of 101 in the 
unemployed. The total membership was 67,961. Of 
these, 319 were on donation benefit, 1489 on sick benefit, 
and 1964 on superannuation allowance. In the same 
month a year ago there were 3989 on donation, and the 
ony before 4089. So far the signs are encouraging, 
ut 3190 membere out of work in the best month in 
the year is disheartening. The increase of members is 
most encouraging, for it shows that the worst strain of 
the extra levies is over. The trend of the labour 
market is more favourable now, so that the number 
of unemployed will most probably decrease. The 
proportion of union carpenters and joiners out of 
work in the United Kiogdom had fallen to 5.1 per 
cent., taking all unions irto account. This is a 
lower percent than for a long time past. Pre- 
p2rations are being made for the usual annual audit of 
all branch and other accounts, and nominations are 
asked for of members competent to act as auditors. 
The qualifications are stated in the report. One of 
the branches asks if members of the society may seek 
employment through the Labour Bureaux ; the reply 
is, ‘* Yes, if registered under those called into existence 
under the Unemployment Act of last year.” The older 
ones were tabooed, as used chiefly to supply men to 
employers in the event of a dispute. The use of the 
society’s name by tariff reformers, or other political 


bodies, is condemned as tending to misrepresentation, 


the society not being committed to any such outside 
pos officially or otherwise. In this report prolific 
resolutions and replies are again manifest. 





The report of tho Ironfounders’ Society is most 
aeens as regards the state of trade. 1t says :— 
‘* We are pleased to state that trade still keeps good.” 
The monthly returns show this. In 51 places, with 
9314 members, trade was very good, as against 32 
places, with 7672 members, last month. Taking the 

ate, in 116 places, with 17,972 members, trade 
was from very good to dull; previous month, in 








113 places, with 17,548 members ; under the heads of 


**short time,” ‘‘ bad,” and “‘ very bad,” there were 
12 places, with 1143 members; previous month, !5 
laces, with 1472 members. These figures denote 
air activity in this branch of the engineering trades, 
The total number on the benefit funds was 2739 ; Jast 
month, 2812—decrease, 73. Of the total only 73| 
were unemployed ; on sick benefit, 510; on super. 
annuation allowance, 1242; on dispute benefit, 206 
—decrease, 85. The total weekly expenditure on 
all benefits was 992/, 7s. 6d., or 1s. 12d. por mem. 
ber per week. The total membership was 19,115; 
the cash balance in hand, 91,365/. 193. This shows 
a decrease of 177/. 13s. One reason of this decrease 
is the heavy extra contributions to external bodies, 
such as the Trades Union Congress, the General 
Federation of Trades, and the Labour Party, and the 
extra costs of the Parliamentary representative in 
the House of Commons. There were at date 64 
firms in 31 industrial centres closed to the members. 
The advance in wages movement has resulted in an 
increase of ls. per week in Lancaster, Halifax, Keigh- 
ley, Stanningley, Manchester, Salford, and Stock. 
port; in the last three there is to be another ls. per 
week advance in the new year. At Wakefield and 
Wolverhampton the dispute continues. There is a 
moulders’ strike on in the United States, and members 
of the English union are cautioned against being 
decoyed from this country to take the places of those 
on strike. As regards Stockport, only one firm has 
refused to give the advance, and that firm is closed to 
the members. There are movements in other dis- 
tricts to secure concessions, but as negotiations are 
going on particulars are no‘ given. 





The Ancient Order of Foresters may be taken as 
representative of the thrift movement in the United 
ow saya and the Miscellany, the organ of the Order, 
briefly reviews the recent second meeting of the High 
Court at King’s Lynn, contrasting it with the first 
meeting in that ancient borough in 1855. The two 
meetings happened on the same day of the same 
month with fifty-one years’ interval. At the first 
meeting in 1855 there were 77 delegates, representing 
1725 courts, with an aggregate membership of 105,733, 
or an average of 61 members per court. In 1906 
there were 739 delegates, from 4806 courts, repre- 
senting 743,276 members, or an average of 154 per 
court. In the interval, much history has been created 
in the annals of thrift, in ialdietion, expansion, 
administration, and internal growth. It is noted 
in the report that one object which, in 1855, it 
was proposed to strive after, is even now not fully 
realised—namely, ‘‘ to provide a fund, by annual levy 
or donation, for the erection and endowment of homes 
for aged or disabled Foresters.” The motion was 
not carried at that time, but much has been done in 
another way for the aged and disabled members. In 
one respect the situation is wholly changed. In 1855 
friendly societies were looked askance at by employers 
and wealthy persons, except in the way of local 
benefit clubs, with annual galas, aided by donations 
from ‘‘the nobility and gentility of the neighbourhood.” 
On the recent occasion the delegates were entertained 
ty. the Mayor and resident gentry, and by His 

ajesty the King. It is a recognition worthily de- 
served. Our friendly societies, at the head of which 
are the ‘great orders,” are foremost in the ranks of 
institutions which have contributed to Britain’s great- 
ness, and made this country renowned throughout the 
world as the pioneer in social development for the 
benefit of the masses. In numerical strength, in 
financial resources, in administrative capacity, in 
organisation generally, and management, they will 
compare favourably with the best commercial under- 
takings that Britain can boast of, whether private 
firms, limited liability companies, or combines of one 
or both of these. 





The report of the Operative Spinners’ Provincial 
Association shows that there is great activity in the 
cotton trades. The full membership was 7496—an 
increase of 37 in the month, and a gain of 626 in 
twelve months. This is in addition to honorary 
members and those paying only for deferred benefits. 
The position is such that the secretary states that the 
society now occupies a unique position among trade 
unions, for there are, considering the number of pairs 
of mules working in the provinces, more members 
than there are minders, twiners, and junior minders. 
The total out of work was only 1.76 per cent. of the 
total. The others on the funds were due to temporary 
stoppages, accidents, or sickness. The aggregate 
membership was at date 16,286, as compared with 
15,412 a year ago, showing a gain of 745. The con- 
plaint is that the piecers take so little interest in the 
union, yet they get the full benefit of its influence and 
organisation. There were 24 cases of dispute dealt 
with by the officials—two less than a month ago and one 
more than a year ago. Accident cases numbered 30— 
five less than the previous month and two less than in 
the same month a year ago. Besides these there were 





22 compensation claims sent in to employers—eight 
more than last month and ‘seven more than a year 
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ago. The financial gain in the month amounted to 
353/. Ils. 9d. 





The attitude of the South Wales Miners’ Federation 
and the action taken as regards non-unionists are 
having an influence in other coal-fields, especially in 
Lancashire and Cheshire, where the union men think 
that those non-unioa workers in Wales, if any are left 
after the stringent measures taken, will be dum 
down in the English districts, and they therefore 
appear to contemplate similar action with regard to 
non-unionists. The policy finds an echo also in the 
cotton trades, especially as regards piecers. Indeed, 
if the South Wales miners succeed to the full in their 

licy of ousting all non-union men, there is likely to 
4 a considerable extension of the policy of forcin 
men to join the unions, or of strikes upon refusal. 
The result of such a ccurse of action is extremely 
doubtful. 


The attitude and conduct of the Socialist sections 
in the labour world, especially as regards labour 
representation, are provoking a good deal of hostility 
in some of the trade unions, and in the ranks of the 
official Liberals, as shown by the speeches of one of the 
Whips in Scotland, of the Secretary of State for War, 
andother members of the Government. But the political 
parties must look after themselves, and fight their 
own battles. The attack upon Mr. Bell, M.P., and 
his stinging replies, have caused quite a ferment in the 
ranks of labour; the attacks, replies, and counter 
replies from those specially concerned are being fol- 
lowed by others on both sides, so that economists, 
politicians, and the general public will soon exclaim : 
‘a plague on both your houses.” The conduct of 
the Operative Bricklayers as meee their repre- 
sentative on the London County Council is also the 
eubject of severe criticism. t would seem that 
Socialism does not tend towards brotherly love, either 
here, on the Continent, or in America. It is, after 
all, an echo of the ‘‘new unionism,” started in the 
latter part of 1889, which blossomed into a general 
attack upon the ‘‘old gang,” as the Labour leaders 
and the trade-union officials of the ’fifties, ’sixties, 
‘seventies, and ’eighties were dubbed by the then new 
men. Those leaders after strenuous struggles won the 
confidence of employers ; these are alienating them. 
But it is to be hoped that the common-sense of the trade 
unionists will in the end prevail. Conciliation is doing 
its work, even if at times there isa halt. Those who 
make haste to be rich often stumble and fall; those 
who want to revolutionise society are even less likely 
to succeed. Industrial problems are so complex that 
great and sudden changes would throw the whole 
mechanism of society out of gear. Progress may be, 
must be, slow, but in respect of labour it is sure. 
Hustling is out of place in economics; hasten slowly 
is the only safe advice. The attempts to rush matters 
have already been fruitless. 

There was no great change effected in the prices of 
iron and steel at the quarterly meetings of the Midland 
iron and steel trades last week. There was a ry 
representation of the trade from London, Lancashire, 
Yorkshire, and South Wales. There was a hopeful 
tone, and the reports indicated a busy time up to the 
end of the year. There is erged of work on haud; 
demand has quickened, stocks have been cleared out, 
and the output is going into immediate consumption, 
although the productive” capacity of the district has 
been materially increased of late. There is no serious 
competition either from Germany or America, though 
some steel is being delivered under old contracts. 
But there was no advance in best bars. Common bar 
makers had no formal meeting, but the tendency was 
towards higher rates. Sheet-makers are working day 
and night, and cannot satisfy their customers, thoug 
working at full capacity. No alteration was made in 
the price of gas str’p or hoop iron. The outlook was 
regarded as favourable generally. The tin-plate trade 
is again in most active condition, with advanced prices. 
In the Lancashire districts the iron and steel trades 
are generally busy. 





_There is no real change in the position of the Clyde 
dispute. More men are out, and the stoppage by 
those on strike has led to a number of suspensions in 
other branches of the engineering and shipbuildiog 
trades. The Board of Trade offered its good offices 
towards negotiation and conciliation, and the Lord 
Provost and others in the districts affected have 
offered their services to bring about a settlement. The 
men cay that they will welcome arbitration, but the 
employers make no sign in that direction. Their reply 
seems to be ‘no outside interference.” They know 
their own business best, but it is most regrettable that 
the trade of the district should be brought to a stand- 
still over a matter of wages. Both parties — to 
have determined upon a trial of strength. But this 
meaus heavy losses to both, and, what is more, to the 
whole community in all the districts affected. There is 
talk among the men that unless the employers will 





agree to arbitrate, an appeal must be made to the 
leaders of the Labour Party in Parliament that the 
first opportunity be taken of moving an adjournment 
of the House on the question as a matter of urgent im- 
portance. The Ailsa Company, Troon, have given a 
week’s notice to the members of the Boiler-Makers’ 
Society employed by them to cease work. 





A majority of London cabowners and of cabdcivers 
are opposed to the introduction of the taxameters. 
This was evident at the conference held at Ssotland 
Yard with the Chief Commissioner of Police, but a few 
spoke in its favour. The Chief Commissioner advised 
the delegates present to reconsider the matter, as the 
Select Committee of the House of Commons recom. 
mended it. 





The shipwrights, joiners, drillers, and painters in 
the Wear shipyards have made application for an 
advance in wages, which the employers refused to con- 
cede. The men, it is stated, have a right to demand 
arbitration if they think fit. 





The mineowners’ representatives and those of the 
miners in the Federation aroa have been in conference 
over the question of the continued existence of the 
Conciliation Board. Both sides agree as to the 
advisability of continuing the Board, and the question 
at future conferences will be the terms and conditions 
under which it shall continue, as those in existence 
terminate at the end of the present year. Genorally 
the Board has given satisfaction. 





The Iron and Brass Workers have long been 
agitating for a federation or amalgamation, and nego- 
tiations have been going on for that purpose. It is 
now reported that a scheme of federation has been 
agreed upon which will affect 40,000 workers, and on 
one point all are agreed—namely, in the event of a 
strike, that no member of the federated unions shall 
take a striker’s place. 





Arbitration has been decided upon with regard to 
a strike of women workers at Messrs. Eley Brothers, 
ammunition factory, at Edmonton, and Mr. G. R. 
Askwith has been appointed arbitrator by the Board 
of Trade. A reduction of wages of the case-makers 
has caused the dispute. 








Tue INTERNATIONAL Exurpition, Curistcuurcn, New 
ZeaLanp.—On November 1 the International Exhibition 
at Christchurch, New Zealand, will be opened, and 
will remain open to the public for six months. The 
Exhibition is receiving the support of the Imperial 
Government, the Government of the Dominion of 
Canada, and of the Government of the Commonwealth 
of the States of Australia. One of the most important 
sections will be the Machinery Hall, the floor spate 
provided for exhibits in this class amounting to 95,000 
square feet. The Exhibition covers some 114 acres of 
ground, and the total floor space provided amounts to 
some 300,000 square feet. This will be one of the most 
important exhibitions ever held in the Colonies, and it is 
to be hoped that the Exhibition, with the added natural 
charm of Christchurch and its surrounding country, 
will attract and interest a sufficient number of visitors to 
repay well the efforts of the New Zealand Government in 
this direction. 

PracticaL Notrs on Brits AnD Bect-Drivine.—In a 
catalogue recently received from Messrs. F. Reddawa 
and Co., Limited, Pendleton, Manchester, we find muc 
interesting and valuable information with regard to their 
‘‘camel-hair” belting, an article widely known among 
engineers in all parts of the world. But — widely 
known and neck the qualifications of this belting are, 

haps, not always fully understood even by its users. 
he fact, however, that there have already been manu- 
factured in the mills at Pendleton more than 45 million 
feet of it is evidence that it distinctive merits. 
In the book before us, which is really more than a cata- 
logue in the ordinary sense, full particulars are given as 
to the strength of the belting and the horse-power it will 
transmit at different speeds, as well as full information 
with rd to its application and its treatment when in 
use. The greater ion of the book is, however, taken 
up by the results of a large number of tests very carefully 
carried out by Mr. Charles Hopkinson, M. Inst. C.E., 
M. Inst. M.E., B.Sc. Two series of these tests were 
made, the first series occupying from 1894 to 1895, and 
the second from 1905 to 1906, and in them various kinds 
of belting were 7 upon, in addition to the 
**Camel” brand. e results of the tests are remarkable, 
as showing the superiority in ultimate strength, coefficient 
of fricticn and modulus of elasticity of the *‘Camel” 
brand over the other kinds of belting tested, which 
belting included that formed of leat links, plain 
leather, balata, and stitched cotton. A high modulus 
of elasticity naturally means a lower percentage of 
creep under similar conditions, and therefore less waste 
of power. In this respect ‘‘Camel” brand belting came 
out well on the top, its modulus of elasticity being 
27,600 Ib. per square inch, as com with 18,350 Ib. 
per square inch for the highest result obtained from any 
of the other kinds of belt tested. Anyone, however, who 
is interested in the subject, whether he be a belt-user or 
not. and who wishes for fu information on the 


subject, will do well to procure a copy of this book and 
study the matter for himself. 


Its price is 3s 6d. 


THE DEVELOPMENT OF THE ROE 
PUDDLING PROCESS,* 


By James P. Ror, Pottstown, Pa., U.8.A. 


THE puddling furnace of to day is a direct descendant 
of that built by Joseph Hall about’ 1830, with practically 
no change in its design or mode of operation. The fur- 
nace is simple in construction, consisting of a fire chamber, 
a chimney, and a working hearth, the sides and bottom 
of the latter being formed of oxides of iron. 

The puddling process consists of the following steps :— 
(l) Making bottom and fixing, or fettling the sides ; (2) 
charging the pis iron; (3) melting ; (4) adding scale or 
ore to the bath—that is, making oxidising additions ; (5) 
agitating the bath by means of rabbles—the puddling 
proper; (6) balling; (7) drawing; (8) and possibly the 
most important of all, firing, which is continuous through- 
out all the other steps. Without entering into full details 
of all these steps, it is necessary to dwell more fully upon 
some of their important features. 

A skilful puddler—one who does his work with relative 
ease—is always a fireman, and one who recognizes 
the importance of this operation. It is very important to 
fuse the whole charge as nearly at one time and at as low 
a temperature ds possible. This is accomplished b 
moving the pigs about with a paddle, as they approac 
the fusion point, thus eupenng fresh surfaces to the flame 
and to the dissolving influence of the bath. It also has 
the additional object and effect of preserving the bottom 
and keeping it smooth for the su uent manipulations. 
The early and thorough desiliconieation of the metal 
facilitates the —— and reduces the time of the opera- 
tion, and this is usually brought about by means of the 
relatively pure oxide of iron remaining in the furnave 
from the previous heat. 

Practice varies as to the period of charging the oxidising 
azents, some pudd!ers charging them prior to the pig iron, 
while others do so after the iron is melted. When 
Me my is practised, the latter is the better plan, as 
is also the case when large furnaces are being used. 
Usually, however, the choice is largely a matter of perzonal 
preference on the | apne of the management. A large part 
of the silicon and some of the manganese is oxidised 
during the melting. The elimination of the manganese 
follows closely upon that of the silicon, and is continuous 
until —. The elimination of the silicon, however, 
is checked as the temperature of the bath becomes higher. 

During the puddling proper nearly all the carbon, 
together with most of the phosphorus and sulphur, is 
removed from the metal by oxidation. This is accom- 
plished by agitating or we sage the bath in the presence 
of suitable cinder and gases of the right composition and 
temperature. During the-first part of this period the 
“bath is agitated wholly by means of energetic stirrin 
with rabblesa, the object being to produce as uniform 
conditions as possible throughout the bath, and to bring 
the iron and cinder into intimate contact. It also pre- 
vents the iron from sinking to the bottom, and the cinder 
from rising to the top. 

The ‘high boil,” which may be termed the second part 
of this period, begins when the temperature has become 
sufficiently high for the rapid combination of the carbon 
of the iron and the oxygen of the cinder. The carbonic 
oxide esca’ in bubbles all over the bath, and very 
materially increases its volume. The evolution of this gas 
is a most efficient agitator, provided the earlier steps of 
the ee have been — taken ; but the use of 
rabbles is still required, although their principal function 
at this period is to prevent the iron from settling on the 
relatively cold bottom, in a partly refined condition. 
During the whole of this period grains of iron may be 
seen carried about by the ebullition of the bath. They 
start to form when comparatively little carbon has been 
eliminated, although enough to cause solidification at the 
then existing temperature. As the temperature rises they 
are re-melted, more carbon is eliminated, and they again 
solidify, and so on, in & continuous cycle, to the end, 
some grains being formed while others are being fused, 
otherwise the action would be an explosive one. The 
operation is completed when the conten has been so 
reduced in amount that the heat of its oxidation is not 
sufficient to maintain the iron in a fused or partly fused 
condition. The evolution of gas has by that time almost 
entirely ceased, causing the “drop” of the bath, and the 
grains of iron rest on the bottom in irregularclusters, with 
the free cinder —_ tranquilly between them. Besides 
the cinder enveloping each grain of iron, a considerable 
volume is contained in pockets in the clusters, the bulk 
of this being subsequently removed by squeezing and 
rolling. Ifthe process has been skilfully carried out, all 
the iron is now uniformly ready, except that which rests 
directly on the bottom. The mass only needs to be turned 
once, and is then ready for balling. 

I wish here to emphasise the desirability of a free 
‘**high boil,” as, in its absence, undue physical exertion 
is demanded of the puddler; that is, the bath must be 
thoroughly agitated by some means or other, and main- 
tained in an open, well-mixed condition. If this be not 
done, clusters of iron which are ‘* y” are apt to form 
about cores of partly refined iron, which cannot be subse- 
quently acted upon efficiently, thus furnishing a prolific 
cause of blisters in the finished product. 

Proper cinder is vital throughout all the stages. Its 
composition is controlled by additions, the tem ture 
and character of the gases (these being regulated by the 
condition of the fire, and the position of the damper), 
and by the absorption of some of the bottom and fettling, 
which adjusts itself eee my! to a t extent. 
This feature of drawing upon the fettling for correction 








* Paper read before the Iron and Steel Institute in 
London. 
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of the cinder, together with its capacity for self-regula- 
tion, isa very important one, and saves a large percen- 
tage of the iron made, since the process is not infre- 


quently carried oat in a very haphazard manner. 


In the process as conducted at the present time, the 
weight of the iron reduced from the oxides in the bath 
is greater than that of the metalloids oxidised. This 
ay iron charged, 
end, oxidation of 
the iron occurs by reason of its immersion in the cinder, 
and from the air drawn into the furnace through the door 


should give a gain in puddle bar over the 
but, from the period of the drop to the 


or other openings. This commonly results in a net loss. 


It is desirable here to retrace some of the above steps, 


and observe what takes place when the process has bee 








n 
hot melting,” 


of the lining, i lar in form, and, as explained, are 
called upon to feed the bath, wag Come constantly varying 
in size and shape, They ure therefore ill-adapted for 


rabbles of this type, since the first requirement of a suc- 
cessful mechanical application is a constant condition, 
or a constant cycle of conditions. The mechanical rabble 
only attem to cover the one step of puddling proper, 
and ign those of charging, moving the pigs, turning 
theiron, balling, and drawing. It also made no improve- 
ment in the methods of fettling and firing, and was, as a 
whole, an unproductive complication. aoe 

The revolving furnaces may be roughly divided into 
three classes—namely, those having a variable axis of re- 
volution, those having an approximately vertical axis, and 










































































revolved on a plane which was only slightly inclined. 
The turning of the pan, even with the assistance of the 
inclination, failed to produce agitation of the bath sutti- 
cient to do more than very slightly hasten the refinine. 
and utterly failed to clean the bottom or to ball the iron 
It was n ary to resort to the use of rabbles and 
— for this work, as in the ordinary furnace, and 
ettling and firing were done in the old way. , They were, 
therefore, practically in the same category as the ordinary 
furnace, plus a complication which produced little, if any, 
improvement. The Pernot* furnace may be consider¢d 
a type of this class. 

The furnaces revolving about a horizontal axis geno- 
rally consisted of stationary fire-chamber, revolving 

















































unskilfully carried out. In so-called ‘ those having a horizontal axis. Those having a variable | hearth, and removable flue section, the latter being moved 
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when the pigs are not moved about, one of two thin 
happens, and sometimes both. A portion of some of the 
pigs exposed to the greatest heat drips down at too high 
a temperature, and being allowed to rest, cuts holes of 
various sizes and depths in the bottom. This is always 
disastrous, and frequently results in ‘ apenas ”—that 1s, 
a slight reaction starts, but is checked by the chilling of 
the iron, which sticks fast to the bottom. Later, 2s the 
process progresses, the ‘‘ready ” iron fastens itself to this 
‘‘apron” of raw or partly-refined iron, causing serious 
loss in quality and weight of iron, and a sacrifice of time. 
Again, much of the iron may be fused, and some pieces 
of pig remain unmelted. en, while these are bein 
melted, the portion already fused becomes unduly hot, an 
the cinder rises to the top with a rapidity and persistency 
impossible to pageont with rabbles, sosmall in proportion 
to the size of the bath, and applied by manual power. 
This excess temperature results in slow desiliconisation, 
which, in turn, delays the elimination of the carbon, 
makes a slow and arduous heat, in the absence of a free 
** high boil,” and leaves too much to be done in the period 
of turning and balling. 

The temperature and composition of the cinder are very 
important.. If it becomes too highly oxidising, either 
from the additions or from the gases, the elimination of 
carbon becomes too rapid, resulting in a ‘* gobbed heat ;” 
that is, the grains of iron are coarse and clot ther too 
early in a compact mass of impure iron, difficalt to turn 
and ball. On the other hand, the absence of sufficient 
oxygen in the bath, either from lack of additions or from 
too reducing a flame, results in a slow working heat, high 
in carbon, and of a steely nature if the furnace be hot. 

In closing this brief description of the ordinary pud- 
dling process, I wish again to emphasise the necessity of 
keeping a clean and smooth bottom, and of getting the 
iron which forms on it early in the heat up to the top, 
since the bottom, pains protected from the flame by the 
bath, is relatively cold. Both these objects are readily 
se in the ordinary puddling furnace by proper care 
and skill. 

The arduous character of the work in plies and-its 
consequent high cost, early suggested the desirability of 
lessening them by the introduction of mechanical means. 
These means have assumed various forms too numerous to 
be discussed in detail here, and only typical instances will 
be considered. ' 

The mind of man commonly 1nd naturally runs in the 
line of modification of the old channels rather than in that 
of seeking fornew ones. Therefore, as was to be expected, 
the earliest efforts were to retain the furnace as it existed, 
and to substitute mechanical for manual power in mani- 
pulating the rabbles. These were evolved rather by the 
mechanical mind than by that of the practical puddler, 

and although. they assumed many forms, they were all 
open to the same objections. Perhaps as example 
as any of this type of puddler may be found in those 
of Messrs. James Whitman, John Griffith, and F. W. 
Stoker.* 

Since the sides of the hearth are, from the very nature 


* Journal of the Iron and Steel Institute, 1872, No. I., 














axis, of which the Godfrey-Howson puddler* is the best 
example, had the advan over the other revolving 
furnaces in that they could discharge the ball when 
finished, but had most of the disadvantages of the others, 
and, like them, failed to keep the iron open or apart 
towards the end of the heat, and balled the iron before all 
of it was ready. 

The furnaces with axes which were nearly vertical had 
stationary fire-chambers, flue sections, roofs, and side 
walls, the latter having the necessary openings for charg- 
ing, &c. The hearth was shaped much like a saucer, and 


* Journal of the Iron and Steel Institute, 1877, No. I.» 














page 95 et seq. 





page 146 et seq. 





Fic. 








3. 


to give access to the hearth for fettling, charging, and 
drawing. In some cases the hearth was polygonal in 
cross-section, as in the Spencer furnace, instead of being 
circular, or was bodily removed from between the fire- 
chamber and flue, as in that of Menelaust} instead o 
having the latter removed from it. The Danks§ and 

* Journal of the Iron and Steel Institute, 1874, No. 1, 
page 143 et seq. 

+ Ibid., 1872, No. 1, page 318 et seq. F 

t Zeitschrift des Vereines Deutscher Ingenieure, 186°, 
vol. ii., page 107 et seq. ‘ 

§ Journal of the Iron and Steel Institute, 1871, No. II., 
page 258 et seq. 
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the Crampton* furnaces may be taken as the highest | bottom, so that pieces of the fettling dropped off and while the flue made sliding connection with the. stack. 


types of thisclass. They succeeded in reducing the manual 


were enclosed in the ball; and, worst of all, the balling | These furnaces tated the bath in a measure and 


labour of puddling and balling the iron, and possess the | of the heat before all the iron was ready, and the impos- | hastened the pud —* proper, but they were limited 
y cou 


important feature of working on a hot bottom. They | sibility of modifying or delaying it in any way, which | in the angle the 
looked exceedingly promising, but ended in failure, as far | resulted in raw iron in the ball, and blisters in the finished 


assume by the washing of the 
bath over the bridge walla, and could neither clear the 


es producing puddled bar was concerned, and their product | product. The designers of the rotary furnaces generally | bottom, ball the iron, nor discharge it when balled. The 
was only available as stock for the open-hearth furnace. | showed more knowledge of the practical requirements of | Gidlow and Abbot furnace* is a good illustration of this 


Fig. 4. 
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Fic. 6. 


Their shortcomings, common to all, were the excessive time | puddling, but still failed to grasp all the conditions of the 
and labour required for fettling ; the difficulty in draw- | problem. u . 
ing the ball, or balls; the troubles coumestell with the| The only remaining kind of furnace to be considered is 
fact that the lining was alternately serving as roof and | that in which the hearth is tilted or rocked. There were 
. nts EI ON —__—— | several varieties of this type. Some of them were like 
Journal of the Iron and Steel Institute, 1874, page 42 regular puddling furnaces mounted upon transverse 

et seq.; 1824, page 384 et seq. | trunnions, the fire-chamber moving with the hearth, 











Fig.s. 


type. Another variety had hearths which rocked either on 
transverse or longitudinally arran trunnions inside a 
chamber which had fixed roofs, side walls, fire-chambers, 
and flues. Here again the construction necessarily limited 
the angle of oscillation to such a one as would not splash 
or let the cinder and iron flow over the sides or ends of 
| the hearth, since, besides the loss of iron, such splashing 
would soon prevent the hearth from moving at all by 
chilling on the walls of the chamber. These furnaces 
could neither clear the bottom, turn the iron, ball, nor 
discharge it. The Jonest and the Daelent furnaces are, 
perhaps, the last types of this class. 

Besides these comparatively simple furnaces there were 
a number of others which were most complicated in con- 
struction, difficult to operate, and utterly impossible to 
maintain in the presence of the active chemical re- 
actions and comparatively high temperature. Generally 
speaking, all the designs briefly alluded to above were 
hampered by too narrow mechanical limitations; some 
were too complicated, and all have failed to prove them- 
selves capable of effecting the whole of the —that 
is, pais balling, and drawing. Those that show the 
most knowledge of puddling also show the overshadowing 
influence of the ordinary puddling furnace, while those 
that appear to have been designed by mechanics show an 
—— of knowledge concerning the details of practical 

uddling. 
4 The puddling process is really very simple, and early 
appealed to the writer as one that admitted of mechanical 
solution, provided it was approached broadly, as a pro- 
cess, and tradition was ignored. Further, it seemed to 
him necessary that mechanical means should be associated 
with large units and the use of metal direct from the 
Llast-furnace—that is, that the same broad means that 
have made possible the low costs in the modern pro- 
duction of steel should be utilised as far as possible. In 
luoking over the field for means of agitation, that of 
simply flowing by gravitation had strong attractions due 
to its simplicity; that is, given an inclined trough pro- 
perly enclosed and heated, whose angle with the hori- 
zontal increased as it descended, lined either with oxide 
of iron or some neutral material, and then have a charge 
of molten iron and cinder poured in at the top, a crudely 
shaped ball should result theoretically by the time the 
metal reached the bottom, provided the trough was long 
enough. Although attractive, the proposition was an 
impracticable one; first, because it was ill adapted for 
experimental purposes on account of expense, since the 
trough would have had to be about 2000 ft. long and 
elevated about 600 ft. at the top ; and secondly, the cinder 


* Journal of the Iron and Steel Institute, 1878, No. L., 
page 240. : 
+ American Manufacturer, 1881, vol. xlix., page 282. 





+ German patent No. 4686, August 4, 1878, 
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would almost always separate itself from the iron and 
lead in the race for. the bottom, it being more fluid at 
most stages of the process, and the iron being retarded by 
friction on the bottom. The idea was neither better nor 
worse than many of the puddling machines , but 
it contained the germ of what has since been worked out. 
The underlying thought was that the long incline, with 
the waveeffect it naturally produced, was good. Follow- 
ing along this line, it became evident that a trough of 
considerable length, down which the bath could flow, 
first in one direction and then in the-other, would 
all the advantages of the long fixed trough, together with 
the additional one of a sudden arrest at each end, by 
which the bath would be forced through itself, and greatl 
inc thoroughness of mixture would be obrained. 
This arrangement would also utilise the retardation of the 
lower stratum of the iron by friction on the bottom, pro- 
ducing the effect of waves running up a beach, while at 
the same time correcting it before it became excessive. 
It was first determined to make this trough 50 ft. long, 


but a compromise was finally made with the — pile at 
28 ft., since that was the extreme length of the old girders 
on hand. I may say that the scrap pile great 


influence upon the design of the first machine, which 
fact, besides its economical features, pointed out many 
things to avoid in later construction. The details of the 
machine can be seen from the longitudinal and cross- 
sections shown in Fi 1 and 2, 538. The 
two long girders formed the substructure, upon which 
all of the moving parts rested, and were suspended from 
two hollow trunnions, placed opposite each other at the 
middle of the length. The flames from two stationary 
coal fire-chambers through the trunnions into the 
furnace and out of the stacks at each end. The trough, 
forming the bottom, was made of steel plates and was 
double, water passing through it to preserve the covering. 

The question as to the material to be used for the first 
working bottom was important and complex. There 
being no definite data on which to base a decision, it was 
finally decided to lay a course of ordinary fire-brick on the 
flat, and to tamp upon this a 2-in. layer of roll scale and 
tar. This was selected on account of its easy application 
rather than because of any supposed special fitness. It 
was not anticipated that the cooling influence of the 
water would be sufficiently felt through the brick to 
preserve them from combining with the oxide of iron 
of the covering, but it was hoped that it would last long 
enough to give valuable data. 

The first heat lasted twenty minutes » to the =. of 
the bath. Immediately after the drop the iron failed to 
show at the lower end of the furnace. On looking in at 
the back the mass was seen to be stuck at the middle. 
After several rapid oscillations at the maximum angle of 
50 deg., the bottom itself became loose, and, on opening 
the door, the discharge looked like a volcano having a 
fit of nausea. 

Before the next bottom was tried, one of the caulked 
joints of the double trough sprung a leak, and I decided 
that it was unadvisable to continue experiments on this 
structure, with its large plane surface remaining at times 
horizontal for appreciable periods, tending to form steam- 
pockets. A new trough was, therefore, built of small 
pipes, the sides being at an angle of 45 deg. The work- 
ing bottom and sides were com of 75 per cent. of 
burnt Grecian magnesite and od cent. of roll scale. 
When this was hot, 700 lb of puddle tap was melted on 
it. The first heat, 1600 lb. in weight, was a slow one, 
taking 1 hour 20 minutes. Sev balls were formed 
instead of the one hoped for. When these balls were 
rolled into puddle bars, the iron showed up very well. 
After a delay, caused by a broken water-pipe, three heats 
were made, weighing 1000 Ib. each. The time was 32, 33, 
and 42 minutes respectively ; the iron was well puddled, 
but contained pieces of magnesite from the sides and 
bottom, which caused blisters in the iron when rolled. 
This was repeating the history of the rotary puddlers. 

The next heat required 1 hour 9 minutes, as it stuck 
fast several times at the middle of the trough, a portion 
of the previous heat having ‘‘aproned ” at this point on 
account of being held too long in the horizontal position 
during the early stages. In order to free the iron from 
this apron, it was necessary to work with an angle of 
50 deg. from the horizontal, and, when it let go, the mass 
struck the ends with such violence as to jar the machine 
badly, and to loosen up the whole of the working sides 
and part of the bottom. This compelled another stop. 

The original thought was that the bottom and sides 
should be self-maintaining—that is, should be able to 
maintain a relatively uniform thickness by balancing the 
influences of the heat and scorification by means of the 
cooling influence of the water, much as in the case of 
the blast-furnace bosh, and thus to do away with all 
fettling. The original covering was only intended to 
preserve the trough until this balance was obtained. 
Reasoning along this line, in view of the difficulty we 
had in keeping the magnesia sides in place, it was on] 
carrying the experiment a little further to do away wit 
the original lining, and to rely entirely on the chilling of 
cinder upon the pipes. The next move, therefore, was to 
cover the bottom as before, but to leave the side pipes 
pong beg | coating them with boiled linseed oil to close 
up the interstices, and to prevent the passage of air or 
gas. This was tried, but was a failure, since we could 
not obtain sufficiently high temperature in the presence 
of so large an exposed water-cooled surface. 

EE sides to the trough had now lost their attraction, 
and I turned to the vertical torm. The lower pi 
touched each other, while the upper ones had spaces be- 
tween them equal to their diameter. fire-bricks 
were inserted in these spaces, producing a flat inner sur- 
face, the idea being that they would be cut away on the 
inside by the wash of the cinder, and would be re 
by its congealing. The length of the hearth was at the 


' same time reduced from 28 ft. to 20 ft., as it had become 
evident that it was longer than was essential to the pro- 
ce3s, and was too long for the heating capacity as then 
existing. The bottom and lower portion of the sides were 
lined with roll scale and 9 per cent. of tar, which was 
rammed into place, 

Several very successful heats were then made, produc- 
ing good iron. The work went along fairly well, core 
when visitors were present; that time being usually 
selected for the happening of the various untoward events, 
due to the crudeness of all the arrangements, such as a 
ball punching out the end of the trough, the slipping of 
the engine valve on its stem, the running of a heat of 
cinder into the pit when it should have gone into the fur- 
nace, and soon. The heats made averaged about 1200 lb. 
in weight and lasted about 30 minutes. Many of these 
heats were made from iron coming directly from the 
blast-furnace. 

It now appeared that the experiments had gone as fur 
as was advisable with the extremely crude appliances at 
my disposal, and that greater refinement of means was 
necessary to further progress. It had been proved con- 
clusively that iron could be puddled by causing a mixed 
bath of molten metal and slag to flow backwards and 
forwards in a heated trough, when the bath was arrested 
with sufficient suddenness at the end of each oscillation, 
and that the puddled iron could be m: into a compact 
ball by continuing this operation, and could be then shot 
out ready for further manipulation. 

Up to this time I had given but little thought as to 
how to dispose of the puddle ball after it was made, 
believing that the experiments themselves would, in a 
great measure, point out how this should be done. This 
proved to be true, and, as the work proceeded, I became 
convinced that, in order to carry out the idea of using 
large units, the mass must be maintained in its integrity 
up to the point that is reached in modern steel practice— 
that is, up to theslab or billet. The puddling machine, 
therefore, must have the capacity to produce a ball which 
would approximate the weight of a steel no. The ball 
must be squeezed in one mass, rolled on a blooming mill, 
and cut to lengths in slabs or billets. When this was 
accomplished the low costs of the modern steel plant 
should be attainable. The path marked out, therefore, 
was the use of molten metal from the blast-furnace and 
mixer, puddling in a machine to be further developed in 
detail, squeezing in a machine to be designed, and rolling 
in a blooming mill to slabs or billets, or, in a plate mill, 
directly to plates. By this means there would be at 
least avoided the ter cost of handling loose piles of 
puddle-bar. It will be noted, also, that the course of pro- 
cedure above noted is precisely that of steel-making, 
mechanical puddling and squeezing being substituted for 
converting and casting into ingots. It will also be noted 
that the squeezed slab is in a more advanced stage than 
the ingot, being much more solid and homogeneous. 

The existence of a blooming-mill in an abandoned Bes- 
semer plant decided the location of the new furnace. It 
will be noticed from the perspective view, Fig. 3, and from 
the longitudinal and cross-sections, Figs. 4and 5, page 539, 
that this furnace differs considerably from the first one, 
both in general appearance and in detail. The side plates 
of the furnace, or trough, havealso the function of girders 
and are extended downwards, and have racks on their 
= weet which gear into pinions on a counter-shaft. 

he stacks, four in number, are so placed as to produce 
as even a distribution of the flame and temperature in the 
furnace as possible. They converge above the axis of the 
trunnions, where they meet, for the double purpose of 
clearing the platform around the furnace and of keeping 
the gases in balance at any angle. . This construction also 
prevents the ingress of air through the lower pair of 
stacks, which would decrease the temperature and oxidise 
the iron. The door, forming the whole of one end, is 
operated by means of an hydraulic cylinder placed hori- 
zontally under the furnace, which drives a revolving 
crosshead. This cross-head is kept Pag we by means of 
pinions gearing into racks in the side plates, and is con- 
nected to the door through two connecting-rods. The 
door is firmly locked by means of wedges, which pass 
through the side plates and connecting-rods, and are 
—— by two small hydraulic cylinders placed back 
to . 

The door is constructed in a series of sections 9 in. wide, 
in order to avoid distortion by heat, and the lining bricks 
are held in these sections by dovetails. . The sections are 
fastened to girders at the top and bottom of the door, 
and the bottom girder has a trunnion at each end to 
receive the connecting-rods. The - Y of the door are 
sharply convex in form, while the sill, lintel, and jambs 
are also convex, but have a larger radius. The result of 
this construction is, that when the two conyex surfaces 
are forced together by means of the wedges which lock 
the door, the athering cinder from the previous heat is 
— off, and the door is tightly cl The sill and 
intel are water-cooled in order to chill the molten cinder 
when it strikes them, and thus to seal the joint and pre- 
vent the egress of iron. This problem of rapidly sealing 
the joint of a large door, to retain molten iron and ulso to 
resist the shocks of the later operations, was a novel one, 
but was successfully met by the arrangement described. 

The trunnions carry the whole weight of the machine, 
and are supported on roller bearin The machine itself 
is so balanced that it has a slight tendency always to 
return to a horizontal ition. As a consequence, 
although the machine is heavy, but little power is re- 

uired to operate it. The Resting syunts are admitted 
t "= the trunnions, as before. e adopted oil as the 
fuel for the new machine, instead of coal, principally 
because it was cheaply installed and lent itself well to 
experimental purposes. The use of coal, while perfectly 
practicable, causes delay through the necessity for clean- 





ing fires. The use of gas is also perfectly practicable, 





but it required a more costly construction, and intro. 
duced new problems which might well be left for later 
solution. 

The oil is heated by steam and pumped to the machine 
the last 3 ft. of the pipe being steam-jacketed. It then 
passes through a burner in which it is atomised by air 
under 6 lb. pressure. Ag it enters the trunnion it meets 
the first portion of the air for combustion, which is sy). 
plied under a pressure of 6 oz., and a little farther on the 
rest of thia blast is so admitted as to give a gyratory 
motion to the flame. The two flames, whirling in opposite 
directions, impinge on each other at the centre of the 
furnice, and a very perfect mixing and combustion resu!t 
producing a uniform and effective heat. The main for 
the combustion blast is prought in on the axis of the 
machine on one side, while the cooling water comes in 
on the axis at the other side. Since the temperatures to 

handled are comparatively low, the roof is built of fire- 
brick, and is nade 16 in. thick to reduce radiation. 

The molten iron and cinder are brought to the machine 
in ladles, and are raised on a hoist, from which they pour 
directly into the machine near the end opposite to the 
door. There are seven observation holes provided, 
through one of which, near the door, the oxidising agents 
are charged by means of a spoon reaching across the 
furnace. There is also a tapping-hole in the rear end, 
which is used for bleeding, if desired. The use of the 
long spoon, alluded to above, enables the oxidising agents 
to be added all the way across the furnace at the same 
instant, and thus ensures their equal distribution. 

From the encouraging results of the last bottom and 
sides in the old machine I determined to begin with the 
same materials, the construction also being the same; 
that is, the trough bottom was made of pipes touching 
each other on the bottom and up the sides ie 7 in., and 
spaced a diameter apart above that height, which was 
determined by the wash of the cinder. The bottom and 
lower portion of the sides were covered with roll scale, 
bonded by tar, and the spaces between the side pipe were 
filled in with T-shaped brick. The door and back wall 
were also lined with fire-bricks, which were carefully 
keyed in. Since the machine was intended to move 
through an arc of 140 deg., and the 4000-Ib. ball would 
strike the ends with considerable violence, the bricks, as 
well as everything else, had to so secured as to meet 
these novel and trying conditions of strain and shock, in 
addition to the ordinary strains due to heat. 

Coincident with the building of the new machine, a 
squeezer had been designed and built. The conditions to 
be met by it were that the puddled mass, or ball, should 
be received with the least possible loss of time after its 
consolidation in the puddler; the product should approxi- 
mate the form of a steel ingot, adapted to rolling in the 
blooming or plate mill; and the cinder should be removed 
in a uniformly sufficient manner from the whole of the 
mass—from the centre to the surface. 

The first condition above named made it necessary 
that the squeezer should be mobile, so that it could be 
brought to each puddling machine in a plant as it was 
needed. The second condition indicated that the pressure 
should be applied in the two horizontal directions and in 
the vertical direction, either successively or simultaneously, 
as desired. The third condition indicated the application 
of the pressure for an appreciable time in one direction, 
this being the most effective means of influencing the in- 
terior of a semi-mobile mass, as had been fully proved 
by experience in hydraulic forging. It was also argued 
that if sufficient pressure be applied to a mechanical 
compound and be maintained for a sufficient time, the 
more mobile of the constituents will exude from the mass, 
provided there is y goo ee | for its escape, until an 
irreducible residue is reached which will be held by co- 
hesion. It was, therefore, determined that hydraulic 
power should be used, applied by cylinders acting in the 
three directions, and that slots should be provided in the 
surfaces coming in contact with the mass in order to allow 
free egress for the cinder. It is quite evident that the 
pressure, applied in the way described, would be much 
more effective than that of a rotary squeezer, since the 
direction of pressure is continually changing in the latter, 
as the ball moves forward, and the channels for the egress 
of the cinder, just established, are sealed up again by 
contact with the cylinder and segments. ' 

Through the opportune breaking of a segment in a 
rotary squeezer, I was enabled to get some little data as 
to the power which would be required for efficient work. 
The ball which caused the break was a cold one, and 
therefore abnormal. bay? y soe required to break the 
segment figured out to lb. per square inch on the 
central vertical section of the ball ; the normal pressure, 
therefore, must have been less, since many balls had 
passed through without causing fracture. The diameter 
of the balls was slightly over 6in., and, consequently, the 
greatest distance the cinder had to travel was 3 in. Since 
the least dimension of the bloom made by the new 
squeezer was to be 12 in.; double that of the rotary 
squeezer ball, the shortest course of travel for the cinder 
would be Gin. I arbitrarily took the squares of tLe 
respective distances of travel as the basis for comparion, 
and determined on 2000 lb. per square inch as the power 
required. A perspective rear view of the squeezer is 
shown in Fig. e° The weight of the squeezer is 150 tons, 
which is, I believe, the greatest weight ever carried on 
four wheels, and yet it is easily moved by two men with 
bars. I might mention that every person I consulted in 
regard to this squeezer before it was built and operated, 
except one, a ng with me as so its probable efficiency 
in removing cinder. ; . 

As already explained, one of the important features in 
my mis md — was the abandonment of all fettling, 
and the charging of all cinder and oxidising agents. An 
auxiliary furnace for melting the cinder was, therefore, a 
necessary addition to the plant. This was built much in 





















Oct. 19, 1906.] 


ENGINEERING. 


541 





the form of an ordinary dling furnace, and oil was em- 
ployed as fuel. The Puilding of this furnace with a 
stationary hearth proved, as will appear, to be a serious 
drawback, and the use of a tilting furnace for this purpose 
was strongly indicated. The balance of the plant, except 
the fuel-pump and high-pressure blower, consisted of 
parts of the old Bessemer plant. These we were able to 
use, but they had suffered sadly from the neglect of nine 
years’ disuse. To have put them in proper shape would 
have been to spend a lot of money on what was apparently 
a non-essential. This, however, proved to be a serious 
error, a8 the first run was made during the winter season, 
which was an extremely cold one. This added greatly to 
ou: troubles. 

The cupolas belonging to the old plant were used for 
melting the pig iron, as it was correctly thought that the 
work would be too irregular at first to allow the use of 
iron direct from the furnace. These cupolas had 10-ft. 
shells, but were lined out to 4 ft. in the clear, and thus 
other undue complications were introduced. 

The earliest troubles to develop were with the dampers, 
and they began on heating up the furnace. The original 
dampers were of cast iron, which cracked and melted 


down. They were replaced by flat coils of pipe connected 
to the water supply by means of rubber hose. These 
hose burnt off during the first heat, and a | amount 


of water found its way into the furnace through the roof, 
resulting in a slow heat of two hours and ten minutes’ 
duration. 

New coils were made, and metallic hose were substi- 
tuted for the rubber ones. During the second heat the 
dampers lost their water and closed the stacks by settling 
down on them. The heat was disc before it was 
finished. -Asbestos dampers, held together by light 
wrought-iron frames, were then substituted, and have 
proved entirely satisfactory. . 

The next five heats developed various minor defects in 
the arrangements, but were carried through with encourag- 
ing success, although attended by annoying troubles 
due to the old plant. The end bricks had by this time 
been washed out, and had not been replaced by cinder, as 
was hoped would happen. The cinder on the bottom had 
also been badly washed away, and many of the pipes 
were ex to the flame. The heating capacity was 
not sufficient to keep up the temperature under these 
conditions, and it was also evident that there was not 
sufficient room for flame development in front of the 
trunnions. On cooling down, many of the pipes were 
found to be badly distorted, due to steam- pockets. 

These pipes were replaced, the whole bottom was 
lowered 6 in. to give more room for flame development, 
and better water connections were added to facilitate the 
prevention of steam-pockets. The ends were lined with 
tap cinder, cast_in the dovetails, instead of brick. Stops 
were also added to prevent the machine oscillating too 
far in either direction. 

The working bottom was made by covering the pipes 
with broken pieces of tap cinder, and a special pile was 
placed in the middle which was intended to melt and flow 
over the rest of the bottom. The cinder was then fused 
into a mass, about 24 in. thick, but the pile did not 
entirely melt, as the cinder was very refractory. A heat 
of the same cinder, mel in the auxiliary furnace, was 
then poured in, which smoothed up the bottom, with the 
exception of the hump in the middle. 

The first few heats on this bottom worked well, but 
each successive heat was higher in carbon than tne one 
before it. This indicated that we were still short of heat, 
and the excessive temperature of the cooling water 
showed that much of it was being lost by absorption, some 
of the pipes not being sufficiently covered. It was, there- 
fore, evident that some more durable material must be 
used for the bottom, at least tentatively, since the cinder 
bottom, as we were making it, did not ‘seem able to stand 
the wear and tear. Although still convinced that the 
bottom could be made eelf-repairing, it was determined 
to use magnesite brick as a foundation for the cinder. 
Following open-hearth practice, the bricks were laid up as 
tightly as possible, but it was found that they had con- 
siderable expansion at the comparatively low heat of the 
peas furnace, and Lumped up ly as the furnace 

eated up. Observation seemed to show that the expan- 
sion was about yy in. to the foot, and the bricks were 
relaid with this allowance, which proved to be correct. 
Molten tap-cinder was flowed over this bottom, making 
it perfectly smooth. Since the bricks were laid on the 
flat, the total thickness of the bottom was about 3 in. 

The co'd weather was a great handicap, much aggra- 
vated by the character of the plant, which caused frequent 
stops on account of frozen pipes, often just as greatly- 
desired data were almost within our grasp, when all our 
efforts were lost, and a fresh start had to be made. Ata 
conservative estimate, the cost of the delays due to using 
the old plant would have more than sufficed to build a 
new one, with the exception of the blooming-mill. 

The magnesia-brick Rosters roved a distinct advance. 
Several good heats were made, and we began to get 
reliable data as to the working of the squeezer. No 
melted tap-cinder was added between heats, as it was 
desired to try to the uttermost the resistance of this 
bottom to the chemical and physical action of the cinder, 
and to the abrasion of the puddle ball as it slid over it 
during massing. The many stops, due to the cold weather, 
resulted, however, in the bottom becoming very rough 
and hilly. It cracked into sections on cooling, which 
became concave on heating up, thus leaving compara- 
tively wide cracks between them. The cinder and iron 
ran into these cracks, and kept the bottom up off the 
pipes. It became necessary, therefore, to replace this 
bottom long before it was worn out. 

The magnesia bricks had done so well on the bottom 
that it was determined to use them in the ends and in 
the side walls up to the cinder line. Fire bricks were 








put in behind these bricks to prevent excessive radiation, 


conductors of heat to 


as the magnesia bricks are too , 
e bottom was put in as 


be efficient in this respect. 
before. 

As long as the tap-cinder covering remained on the 
bottom the results were , but as soon as it wore off in 
the middle portion the cinder in the joints between the 
bricks was washed out, and was replaced by cast iror, 
which became oe refined, to which parts of the later 
heats stuck fast. Finally, this bottom had to be taken 
out on this account. The temperature in the furnace was 
higher and more regular. 

t being desirable to try other refractories, a bottcm of 
chrome brick was putin and covered with cinder, as before. 
It was very smooth and looked beautiful, but it could not 
stand the work, and all washed up on the first heat. 
Later on other bricks were tested in the door, such as 

phite, carbon, bauxite, and amorphous carborundum 
Brick, but none of them stood more than ten heats. 

During these developments in the furnace the equeezer 
had been doing its work satisfactorily, but it seemed de- 
sirable to increase the opportunities for the e of 
cinder from the compression-box. This was done by 
doubling the number of slots, and increasing their size 
from ,), in. to * in. 

The next bottom put in was of magnesia brick on edge 
instead of on the flat. As long as the tap cinder remained 
on the bottom the results were satisfactory. As soon as 
it was gone, however, trouble began again. It was not, 
however, for the same reason as before, that trouble 
having been largely overcome. The tap cinder was 
evidently serving, as does the fettling in the puddling 
furnace, to form a reservoir upon which the cinder of the 
heat drew automatically to correct its composition. When 
it was gone the cinder we were using proved to be too 
high in silica properly to ey eng the metal. This 
was due to the auxiliary cinder-furnace, which now began 
to show the effect of wear in addition to its other de- 
ficiencies, not being able to melt the cinders which were 
low enough in silica. We then adopted the expedient 
of bleeding off the cinder, immediately after the desili- 
conising period, and adding fresh cinder for the dephos- 
phorising. This proved effective, but occasionally the 
cinder still remained too high in silica for the most 
efficient dephosphorisafion. 

As the bricks of the bottom became thin in the middle 
portion, it was found that the cooling _ did not give 
them the protection that was ho or, and, finally, 
these pipes again became ex . At this time the 
bricks retained their original thickness for about one- 
third of the distance from each end, and it was deter- 
mined to fill up the central third with tap cinder. This 


worked well until some of the iron got down on to the/ q 


pipes and chilled around the holding straps. On this 
nucleus a heat finally froze fast and had to be taken out 
when cold. 

It was only necessary to renew the middle third in 
‘oacng Be the next bottom, which was done with mag- 
nesia bricks, as before, except that a mixture of boiled 
linseed oil and resin was put over the pipes in order to 
increase the surface of contact with the brick, in the ho 
of making the cooling action more efficient. We 
raised the roof over the middle portion, and depressed it 
at about 4 ft. from each end, with the idea of increasing 
the space for flame development, and making the tem- 
perature more regular throughout. In this we were suc- 
cessful, and the bottom a worked better, but not 
enough so to affect the final result materially. 

At this — it was found that the expenditures had 
exceeded the appropriation for the agen, due in a 
very large measure to the severity of the winter and the 
condition of the old plant, and all work was stopped. 
The advances we had made were great and the data col- 
lected very valuable, but, while convincing and prophetic 
of final success to the technical, they did not appeal so 
ey to the financial mind, and it was a year and a 
half before work was started again. 

The insufficient grote ction afforded to the bricks by the 
cooling pipes was due, in a large measure at least, to the 
fact of contact being only on narrow lines, The first 
—- therefore, of the new campaign was to put in another 
cooling arrangement. This was composed of double 
channels, the outer ones having deep and the inner ones 
shallow flanges, making a pipe of rectangular section. 
These pipes were butted close against each other, the 
rivets being countersunk on the outside. This arrange- 
ment p:oved very effective, and practically overcame all 
the troubles from this ecource. In putting in this bottom 
it was lowered as far as the constiuction permitted, and 
the roof was raised in the middle. This again improved 
the combustion, which was now very satisfactory. A 
radical change was made in the share'df the bottom, 
which had a vital effect on our final success; but, un- 
fortunately, the exigencies of the various Patent Offices 
prevent me from giving any description of it at this 
time. Additional escape-vents were added to the squeezer 
by, changing the construction of the bottom supports. 

The first bottom was made up of magnesia brick for 
one-third of the furnace length from each end, and the 
middle section was made of tap cinder. This worked 
very well, the middle portion wearing down to a certain 
thickness, where it remained practica Y constant, cutting 
down a little during the heat, and building up again from 
the cinder left behind or added before the next heat. 
The bottom was used in that form until the certainty of 
this fact was thoroughly developed. 

The tap cinder was then taken out from the middle 
third, and it was filled in with magnesia bricks, as in the 
remainiug two-thirds. The linseed oil and resin were first 
spread over the channels, and the bricks bedded in them. 

his mixture retained its original condition throughout 
the run. The change in the bottom was made with the 








idea of secing whether any useful thickness of cinder’ 


could be maintained on top of the brick, and also whether 
the bricks could be used without — eo beyond 
that afforded by the cinder incidentally 

latter fact was not fully developed, but the 
shown to be entirely practicable. Tt was proved thata 
small charge of melted tap cinder, or iron ore, added about 
once in every ten heats, would maintain the bottom 
indefinitely. This ure was henceforth adopted, 
- practically ended our troubles with the refractory 

ottom. 

The equeezer, with the minor modifications mentioned, 
had proved itself to be a thoroughly efficient tool, which 
removed the cinder: uniformly from the mass of iron, 
a no pockets or excess, and Celivered the bloom in 
good shape and of uniform structure. The questions as 
to refractories, combustion, and mechanical arran ents 
baving now been well worked out, we were at liberty to 
devote ourselves entirely to practice, which had only been 
ow studied as the latter problems were being 
solved. 

The most important feature is, of course, the production 
and maintenance of the bm cinder, both chemically 
and physically. The conditions being the same in this 
respect as in the ordinary yap process, the same 
kind of cinder is required. It is produced and regulated 
—— in the same way, except that, since there is no 

ettling to act as an automatic regulator, the proper com- 

position must be effected and maintainee by direct 
additions. The cinder which was charged just before the 
melted iron consisted generally of remelted — tap 
cinder, although iron ore or any other oxide of about the 
same composition acts equally well. It is not strongly 
oxidising in its effect, but fulfils all the other functions of 
ordinary puddling cinder. The oxidation of the metal- 
loids is brought about by the addition of roll scale or any 
other similarly pure oxide of iron. The proper compo- 
sition and condition of the cinder is also controlled by 
the regulation of the flame, as in the ordinary process, 

The dephosphorisation is re wf determined by the 
amount of silica present in the cinder. It was definitely 
settled that, with 25 per cent. of silica in the final cinder, 
the dephosphorisation was practically nil, while with 
12 per cent. of silica in the cinder the phosphorus was 
reduced to 0.06 per cent. in the iron regardless of the 
amount originally in the pig, provided that the phos- 
phorus in the cinder did not amount to much over 5 per 
cent. The amount of phosphorus in the finished iron can 
therefore be controlled very closely. The thorough elimi- 
nation of sulphur was also completely established, but it 
was not settled that it could be as easily and completely 
controlled as the phosphorus. 

All of the heats in this campaign were made with metal 

irect from the blast-furnace, as it was deemed best 
thoroughly to test the feasibility of doing so. This added 
to the cost, since, in the absence of a mixer, the metal 
could only be obtained at the time of tapping, which 
occurred six times in the twenty-four hours. We took 
what came from the furnace, re less of what it was 
making, and the machine handled with equal facility 
metal ranging from forge to foundry pig: The operation 
of the process went along very smoothly during this run, 
and the iron made was med ge’ except a few heats in 
which experiments were made with the cinder which did 
not work out well. Finally, the cinder-furnace gave out 
completely, and a new one bad to built, or work must 
cease. It was then determined to stop the experiments, 
since all had been done that could be accomplished 
without continuous running under commercial itions, 
which was impracticable with the plant as it existed. 

Since the main idea in developing my process was to 
produce large masses of puddled and squeezed iron, which 
could be rolled direct into finished products without piling, 
its feasibility could not have been proved by any experi- 
ments on small machines. It necessarily required the 
use of a puddling machine and squeezer which would 
deliver blooms of sufficient weight to be comparable 
with the steel ingot—that is, of from 3000 lb. to 4000 Ib, 
This entailed very heavy costs for building and operat- 
ing, with the additional disadvantage of heavy carrying 
costs during stoppages, or while the data obtained were 
being digested. These costs were increased during the 
final run by the fact that only three heats could be made 
in 12 hours, with an occasional fourth, if the blast- 
furnace happened to be running fast. The results justified 
the expenditure. 

Although no absolute data as to commercial costs could 
be obtained in such a plant and under the conditions of 
our work, enough were obtained to afford a fair basis 
for a close estimate as to what they would be in a well- 
designed plant with continuous running. It can safel 
be affirmed that they would not exceed thoze of a well- 
equipped steel-works. 

Besides es in a general way the entire 
technical and commercial practicability of this process, the 
experiments have also settled certain other matters of 
detail in addition to those already described. It was 
proved that a clean and effective bottom could only te 
maintained by having somewhat more than half of it 
uncovered and exposed to the flame at all times, thus 
keeping it hot, and making the temperature of the bath 
more uniform, as well as that of the iron, after it had 
come to nature. It was necessary also, both in the early 
and late ag of the operation, that the metal should 
start on its down trip as rapidly and suddenly as possible. 
Both of these necessary steps were rendered more feasible 
and certain by the changes in the shape of the bottom 
already alluded to. 

Another feature demonstrated was the practicability 
of keeping the iron spread loosely and evenly over the 
bottom after the drop, and when it had come to nature, 
and of retarding or hastening the finishing at will. This 
was done by the proper manipulation of the oscillations, 
and made it certain that all of the iron would be uni- 
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formly finished, and that there would be no raw iron 
present when the massing into a ball by impact against 
the ends was begun. 

Again in weight of about 4 per cent. for the squeezed 
bloom over the pig iron charged was fully proved. This 
came in part from iron reduced from the oxide of the 
cinder and in part from the disc of the ball into the 
squeezer as soon as it was made, by which the oppor- 
tunity for surface oxidation while lying in the furnace 
was entirely eliminated. f 

The only repairs or fettling required was the bath of 
refractory cinder spread over the bottom about once in ten 
heats, which took only five minutes to apply, As a 
mechanism, the machine did its work very well. There 
were no mechanical repairs required after the few changes 
in detail, to improve its efficiency, were completed. 
Although the machine had to stand the shock of the 
impact of 3000 or 4000 pounds against its ends, it did so 
without suffering, and not even a brick was started from 
its place. 

he average time of making a heat was 59 minutes, 
and it was evident that regular working and proper ap- 
pliances would reduce this time materially. It was also 
shown that the machine should be made with a capacity 
of 24 tons per heat. This would give over 30 tons of 
blooms per turn of 12 hours. Each machine would re- 
quire the service of a puddler and two helpers, one of 
whom would manipulate the oscillations. 

The iron is more thoroughly worked than in the or- 
dinary puddling process, and the metalloids can be more 
completely eliminated. This permits either of starting 
with inferior pig irons or the production of better material 
from the same grades, thus widely extending the range 
of material entering into the blast-furnace, or produced 
from it. The maxima of the various elements operated 


upon at various times were 3.5 per cent. of silicon, 3 per | P® 


cent. of phosphorus, 0.35 per cent. of sulphur, and 2.5 per 
cent. of manganese. With all of them good material 
was obtained. The heats with high silicon were not ap- 

reciably longer than the normal, nor were those with 
Bi h sulphur shorter. : 

t was also demonstrated that the iron so made could 
carry a higher percen of carbon than could that pro- 
duced in small units, which required to be subsequently 
welded together. The dimensions of the bloom, as it 
came from the squeezer, being 12 in. by 24 in. by 54 in., 
there was ample opportunity for the necessary work in 
reducing it to the finished size. The bloom being solid 
and homogeneous from end to end, there was no danger 
of segregation or of physical imperfection, such as iping. 
It was possible, therefore, to get iron of considerably 
greater tensile strength longitudinally than is practicable 
in the ordinary process. e transverse strength, how- 
ever, still remained materially lower than the longitudinal. 
The following are given as typical results in the three 
grades :— 











| | | | 

| Elonga- | Reduction 
o. P. 8. ee tion. of Area. P vac ed 

8°: Per Cent. | Per Cent. 
| th, ae 

0.06 0.06 0.009 | 45,890 30.0 44.4 ve X 21} 
0.08 | 0.19 | 0.009 52,420 30.2 53.6 14 round 
0.24 | 0.18 0.007 68,280 | 19.7 30.9 4x 18 


The market for the product of this process would be a 
wide one. Even with the wonderful increase in the pro- 
duction of steel during the last forty years, the production 
of wrought iron has not materially dec , although 
relatively much less, and the oft-prophesied disappearance 
of the puddle furnace seems as distant as at the time of 
the invention of the mer process. ides the uses 
which have determined this survival of puddling in the 
face of the vast — of nr gy excellent = — ved 
many purposes, there is a large range in which wrought 
sy be employed if it could be obtained at, or 
near, the price of steel. This is peculiarly true of those 
uses in which sudden or continous shocks are to be with- 
stood, or in which the material is to be exposed to the 
action of corrosion, especially in light sections, such as 
wire or pootng sheets, The investigations of the United 
States Agricultural Department,* although not yet suffi- 
ciently completed for a definite pronouncement, seem un- 

uestionably to point to a life for iron fencing wire about 
three times as long as for that which is made from steel. 
Undoubtedly, also, the opinion is spreading among engi- 
neers and intelligent consumers that wrought iron, when 
of good quality, is better than soft steel for many of the 
uses in which the latter is now almost exclusively em- 
ployed on account of its cheapness and the abundant 


supply. 

There is, however, one cause which is slowly under- 
mining the ordinary puddling process, and which may 
eventually even bring about its final downfall. This is 
the strong disinclination of the intelligent workman of 
to-day to undergo the excessive labour demanded by pud- 
dling. A man with intelligence enough to make a 
good, puddler can usually n\ake as much money in other 
ways and with less bodily atrain, and more and more 
of them are refusing to teke up the trade. This is 
not a fanciful assertion, and J] have heard of plants which 
had to be abandoned because a new generation of puddlers 
could not be educated to take the p' of those who were 

away. 

To obviate the necessity for this severe labour, and to 
supply wrought iron of better quality than the average 
now made in the ordinary puddling furnace, at a price 


which would be at least as low as that of soft steel, was 
my aim in the development of this process, th 


is 
reached, or, at least, is within easy reach 


through commercial operation, is my earnest. belief ; 
fortified, I am happy to say, by the opinions of the many 
men, well qualified to judge, who have observed the actual 
working of the process. To give the reasons for the faith 
that is in me has been the object of this paper. If it has 
shown to anyone that the problems have been met and 
solved through close mi hard work, some persistence, 
and a reasonable knowledge of the art, and not by hasty 
oe or wild assumptions, my object has been accom- 
plished. 





CATALOGUES. 
WE have received a list describing Messrs. A. W. 
Faber’s slide-rules for engineers, &c. These rules are 
e in several patterns, which are well known in this 
country. 
Messrs. J. H. Holmes and Co. have recently brought 
out a new and well-illustrated catalogue dealing with the 


have carried out a large number of important lighting 
installations in various parts of the country. In addition 


Co. d in large lighting and driving installations in all 
kinds of factories and mills, and also make a speciality 
of the lighting of vessels of all types. In this latter 
department they have had such contracts as the elec- 
tric installation and lighting of the s.s. Kent, the 
s.8. Smolensk, and such famous steam- yachts as the 
Tarantula, the Lysistrata, the Giralda, &c. 

The British Thomson-Houston Company, Limited, 
have issued two pumas of their standard style for 
filing, one dealing with enclosed arc-lamps, and the other 
with lightning-arresters for alternating and continuouscur- 
rent circuits. In the first pamphlet the various component 
rts of lamps for high and low voltage are described, and 
illustrations given of standard pnt ory globes, shades, 
&c. In the second pamphlet detailed d 
illustrations are given of the lightning-arresters, together 
with statistical information relating to these special pieces 
of spyegers. 

r. J. A. Smith, of 47, Leadenhall-street, E.C., has 
repared a pamphlet drawing attention to the class of 
ts he desi and inspects, &c. Motor-boats are one 
of Mr. Smith’s specialities, and his name is connected 
with many famous craft of this type. 

The Joseph Dixon Crucible Company, of Jersey City, 
U.S.A., have issued an illustrated pamphlet entitled 
“Through ’Frisco’s Fire.” The matter consists of a 
series of pho phs of steel and ironwork protected 
with Dixon’s silica graphite paint, which withstood the 
effects of the conflagration. 

The Hardy Patent Pick Company, Limited, Sheffield, 
have issued a circular relating to a patent automatic 
continuous feed for grinding and disintegrating machines. 
The arrangement consists of a drum, having conical 
poses arranged spirally, which revolves in a casing. A 

opper is fitted on the upper side, and material from 
this falls into the pockets, is carried round with the 
drum, and then discharged to the grinding-machine. 
The appliance is belt-driven, and is suitable for coal, 
rice, corn, &c. 

_ Messrs. Pratchitt Brothers, Denton Iron Works, Car- 
lisle, have sent us a circular describing their make of 
steam motor-wagon. The transmission is by gearing, the 
boiler multitubular and vertical in type, and the engines 
are compound. The engines are provided with oil-bath 
casing. An exhaust-steam separator is provided. The 
frame is of channel steel; and the wheels are cut out of 
steel-plate. They have steel tyres riveted on. 
We have received from Messrs. R. J. Nicholson and 
Co. a pamphlet entitled ‘Light in the Country.” The 
matter is descriptive of the ‘‘ Ideal” electric-lighting 
sets for isolated or independent installations, the dynamo 
being worked by a small petrol two-cycle valveless engine. 
These little plants can, without doubt, be used with 
advantage in many instances. The pamphlet is enclosed 
in a cover, on which is a picture of a building bearing a 
strong resemblance to an American “frame” house, and 
the whole pamphlet and the accompanying communication 
are after the American style of trade literature, though 
emanating from Manchester. 
A circular has reached us from Messrs. 'T. A. Crompton 
and Co., of 86, Leadenhall-street, E.C. This matter de- 
scribes the Crompton silent ash-hoists which are now 
used on a very large number of vessels of all types. 
They are being fit to the new Cunarders, and are in 
use ona number of vessels in His Majesty’s Navy, &c. 
The hoists are of the bucket type, are self-discharging, 
and are controlled by a lever in the stokehold. 
The Rockwell Engineering Company, of New York, 
have forwarded to us a number of circulars, &c., of their 
oil-burning appliances. This firm make a speciality of 
such appliances as brazing furnaces, rivet-heating, flue- 
welding, annealing and hardening, and other forms of 
furnaces, as well as melting furnaces for pots or crucibles 
or double-chamber melting furnaces for copper, brass, 
aluminium, &c., for use with oil or gas fuel. They are 
also makers of special burners for oil fuel, of steam pumps 
for oil-pumping, of blowers, and a variety of other apva- 
ratus, 








ENGINEERING ExursrTion aT Otympra.—On Thurs- 
day, the 11th inst., Mr. H. A. Humphrey continued his 
— e " ines,” dealing —2 the a 
types of large gas-engines in use in this country and on 
the Continent. The troubles experienced with the early 
engines of large sizes were dealt with, and the manner 
in which these troubles had been overcome described. 
Gas fuel, suction producers, and pressure producers were 
touched upon, and the lecturer concluded his remarks 





goal has 


3 Farmer's Bulletin, page 239, 


class of work of which they make a speciality. This firm | dead 


to contracts for municipalities, &c., Messrs. Holmes and | [; 


escription and | Mr. 


LAUNCHES AND TRIAL TRIPS. 


Tue screw-steamer Lady Furness, built by the Blyth 
Shipbuilding Company, Limited, to the onder of Mews. 
Furness, Withy, and Co., Limited, for the International 
Steamship and Salvage Company, Limited, of Copen- 
hagen, was taken to sea on Tuesday, the 2nd inst., for 
trial. This vessel measures 235 ft. in length, with a beam 
of 34 ft.6in. Triple-ex ion engines of ample power 
have been fitted by the North-Eastern Marine Engineer- 
ing Company, Limited, of Wallsend. They have cylinders 
19 in., 31 in., and 51 in. in diameter with a 36-in. stroke, 
steam being supplied by one large boiler working at 
180 lb. pressure. 





On Friday, the 5th inst., the s.s. Soutra was launched 
from the tle Works of the Clyde Shipbuilding and 


Engineering Company, Limited, Port ow. The 
voosel is SI ft. by 46 1, by 23 ft-G in. and of 1700 ton 

-weight. She has been built for Messrs. Japp and 
Kirby, Live 1. The machinery has also been built 


by the Clyde Shipbuilding and Engineering Company, 
imited. 

On Saturday, the 6th inst., Messrs. Edwards and Co., 
Limited, Millwall, London, launched from their yard 
the first of two vessels they are building to the order of 
Messrs. C. J. Wills and Son, of London, for use in con- 
nection with work on the Suez Canal. The vessels are 
195 ft. long by 36 ft. beam by 104 ft. deep, and have been 
specially designed to carry 800 tons of cargo in addition to 
60 tons of ‘bunkers on the limited draught of 8 ft. 6 in. 
The machinery consists of twin-screw compound surface- 
condensing engines — with steam from two marine 
return-tube boilers. n evaporator is being fitted as 
well as the usual donkey and ballast pumps. The whole 
work is being carried out under the superintendence of 
. James Watkins, of Fenchurch-street, London. 

On Friday, the 12th inst., the s.s, Millpool, built by 
Messrs. Ropner and Son, of Snediaen-an teen ran her 
official trial. The steamer has been built to the order of 
the Pool Ship ing Company, West Hartlepool (Messrs. 
R. Ropner an ., Managers), and is 370 ft. in length. 
The aaa are of the triple-expansion type, of about 
2100 indicated horse-power, by Messrs. Blair and Co., 
Limited, of Stockton-on-Tees. 

The steamer Halfdan, built by the Sunderland Ship- 
building Company, Limited, was on Friday, the 12th 
inst., taken to sea for her official trial. The principal 
dimensions of the vessel are:—Length, 240 ft.; beam, 
36 ft.; depth, 19 ft. The machinery has been supplied 
by the North-Eastern ine Engineering Company, 
Limited, Sunderland, and the engines have cylinders 
18 in., 29 in., and 48 in. in diameter, with a 33-in. stroke, 


and one boiler. The vessel has been built to the 
order of Aktieselskabet Dampskibsselskabet Skjold, 
Copsnhagn. and constructed under the superintendence 
of Mr. mpe and Captain Christian L. Hansen. 





On Saturday, the 13th inst., the screw-steamer Kaiapoi, 
built by Messrs. Osbourne, Graham, and Co., of Hylton, 
Sunderland, was sent to sea for her official trial trip. 
This steamer has been built to the order of the Union 
Steamship Company of New Zealand, Limited, New 
Zealand. The engines and boilers are by the North- 
| me Marine Engineering Company, Limited, of Sun- 

erland. 





The twin-screw tug Lady Crundall was recently 
launched from the yard of Messrs, J. P. Rennoldson 
and Sons, South Shields, the principal dimensions of 
which are:—Length, 130 ft.; breadth, 28 ft.; depth, 
moulded, 15 ft. The tug is fitted with a complete instal- 
lation for electric light, and a very powerful centrifugal 
salvage pump, capable of discharging 700 tons per hour. 
The propelling machinery (supplied by the builders) consists 
of two independent sets of compound surface-condensing 
engines, having cylinders 22 in. and 46 in. in diameter, 
with a 30-in. stroke, steam being supplied by two 
specially large marine-type boilers working at 120 lb. 

ressure. The vessel has been built to the order of the 
Bow Harbour Board. 








Exectric LigHTING OF OPgRATING- HALLs.—A very 
simple system of illumination has been adopted at the 
Eppendorf Hospital, of Hamburg. The operating-hall 
is built like a lecture amphitheatre, the operating-tables 
standing in the spacious arena, which is surrounded by a 
horse-shoe of seats for the auditorium. The hall is lighted 
by very wide and high windows, and a large portion of 
the ceiling is taken up by a skylight. Above this sky- 
light of dim glass are symmetrically suspended six 15- 
ampere arc lamps, which burn een ae one which 
are appended to form a staging by the side of the skylight. 
Although the illumination per unit of floor space is little 
more ti half of what had been deemed necessary in 
some operating-rooms, the surgeons — the arrange- 
ment on account of the uniform distribution of light and 
the absence of heat, shadows, and dust. A uniform dis- 
tribution of the light is least fatiguing to the eye. The 
heat a itself ee pened halls, . mm tert 
— the group of glow-lamps and their re rs are 
fix at 2 ft. ame tel ont eo fear ; in another new in- 
because they 


stallation osmium lamps have been put up. ee den 
ust wi y 


give less heat than carbon filaments. The 


on all projecting parts, lamps, brackets, reflectors, &c. The 
walls o shamtonh, lined with glazed cream-coloured 
tiles, and the plug switch-boxes for portable lamps are 


made in nickel, flush with the wall. The glazed walls 





with a brief survey of the possible future of the gas- 
engine. 


also facilitate the disinfection of the hall ; the auditorium 
is awkward in this respect, 
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that the ends of the brush constituted thereby are 

















onnected to the vehicle shaft. One or more lami- 


bevelled or | are pivotally c 
ti if carry the extra weight of the 
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«*ENGINEERING’ ILLUSTRATED PATENT lnclinsd on opposite sides, the strips being preferably all of the , ° 
lyt: same length. rush en moun a cell or er, | motor without affectin the flexibility of the ng, are added to 
= RECORD. pivoted so that the bevelled or inclined ends of the brush can | that part of the vehicle spring or springs 2 de sich attached to 
~ CoMPILED BY Ww. LLOYD WISE. come into contact with similarly bevelled or inclined, or other- the axle 3, both the rear springs of vehicle having these extra 
Den GRLECTED ADSTRACTS OF REGENT PUBLISHED SPROIFIOATIONS wise guitably arranged 0 tang fixed metallic contact-pieces. | laminations. |, Sprit will be rigid at the point 
. ng represents an arrangement in accordance th the | where it is attached to the axle 8, and flexible at each extremity. 
_ for UNDER THE ACTS OF 1883—1903. invention. 1 are the metal strips arra so that the brush has | At or near the extremity of each ng, at either end of the 
PAM The number of views given in the Speciation Drawings is stated its ends bevelled or inclined on opposite asshown. The strips same, an electric motor 4 is attached by a clamp 5, to which the 
wer in each wise; where none are mentioned, the Specification ts not so arran are mounted in a holder 2 carried by a pivoted piece | motor ¢ is pivoted in such manner that it is free to move in & 
eer- illustrated. or hand-lever 3 centred at 4 toa fixed point. e metallic con- | direction parallel with the len; of the spring 2. The motors 
sell Where inventions are communicated from abroad, the Names, tact-pieces 6 are bevelled or inclined similarly to the ends of drive the wheels 1 or live axle of the vehicle by an, suitable 
ers , of the Communicators are gi in italics. the brush, so that the ends of the brush can come into intimate | means of transmission, as sprocket wheels 6, ll bm | chain 9. 
Ike, Copies of Speciheations may be *Siained at the Patent 0; Sale | contact with the contact-pieces, as shown in full lines. The | To preserve the relative distance between the axle 3 and the 
| at 25, Southa Buildings, Chancery-lane, W.C., at shaft of the motor 4a rod 12 is employed, this rod having 
the unijorm price of - — both ends forked, one end being attached to the vehicle axle 3, 80 
The date of the advertisement of the acceptance of a Complete \ that it isfree to rock on the same, and the other end of the distance- 
hed “ ‘ion is, in each case, fte ‘abstract, unless the rod 12 being attached to the motor shaft or bearings in such manner 
and atent has been sealed, when the date of sealing is given. that it is free to rock freely on the said shaft or bearings. The 
The Any person may, a any time ihn et ere Specfeatiom, 
t ‘advertisement of the oomgtane of a Complete ificate 
ons qive notice at the ‘atent O, of opposition to the grant of a 
— ‘Patent on any of the grounds mentioned in the Acts. 
ult 
ny, ELECTRICAL APPARATUS. 
22,005. W. T. Henley’s Tel h Works Com- 
¥ and Sa Chariton. 
0., ectric Conductors. [1 Fig.) October 28, 1905.—In 
rd electric cables comprising two or more insulated ductors used 
of for the transmission of signals by means of intermittent or un- 4 
on- dulatory currents, the currents flowing in one conductor react by 
sre electrostatic and electro-magnetic induction upon the neighbour- 
ing conductor or conductors, producing secondary currents in > 
jen them. These induced secondary currents either accelerate or 
to , retard the e of currents already flowing in the conductors, 
In. so that telegraphic or other signals are broken up or distorted, 
ce- and consequently the clearness of the signals is impaired, and the 
ne speed of tr issi ‘duced. .It is therefore desirable, with a 
as 
le brush constituted by the strips 1 may be insulated from the 
of cell or holder 2 by means of micanite or other insulating mate 
and the said strips can be in the holder 2 by any suitable used 
arrangement, such as by means of a stud 5 passing through the 
™ brush and into the Pag jece or hand-lever, a the stud can distance-rod 12 is provided with a suitable distance adjustment 
y be insulated from the brush or not. The position of the pivot 8, whereby its length and that of the sprocket chain 9 may be 
er 4 is arranged in such a way that one end of the brush does not justed. In this manner the motor 4 is free to move in a direc- 
of leave, or only leaves to a small distance, its fixed contact when | tion parallel to the length of the spring 2 on the clamp 5 to which 
8. the switch is open, as shown in dotted lines, the circuit being it is pivoted, eo that it is able to adjust itself to the movements 
h. actually opened at the other end of the brush ; and there can be | °F the elongation or contraction of the spring 2, while the distance- 
at provided, when necessary, & magnetic blow-out and sparking- | rod 12 working on its bearings at either end preserves the relative 
pieces. It is advantageous to arrange the pivot or fulcrum 4 Histance between the axle $ and the shaft of the motor 4 un- 
"” : ; _ | as close as possible to that end of the brush which does not changed. As the shaft of the motor 4 is maintained in an 
view to preventing this mutual interference, to provide each in- | leave, or but slightly leaves, its fixed contact. (Accepted August | UnvaryIng position by the distance-rod 12, and its attachment to 
sulated conductor with a conducting shield or screen. According | 22, 1906.) each end of the shaft, it follows that there can be no side strain or 
D- to this invention, as will be seen on reference to the drawing, twisting action on the spring 2, while the chain 9 must run per- 
‘h which represents & portion of one conductor, there is applied over MINING, METALLURGY, AND METAL- fectly true without injurious friction on the 8 ket wheels 6 
the insulation @ of the conductor b two or more ribbons c!, c? of WORKING. and ll. It also follows that as the distance- 12 preserves an 
al metal of high conductivity in spiral coils of opposite direction, 80 unchanging distance between the shaft of the motor 4 and the 
’ 
r that the currents flowing along them pass in opposite directions. 7876. P. a ew and the South | vehicle axle 3, the length of the chain 9 must also be unvarying, 
d The spiral ribbons cl, 2 are put on with as long a “lay” a8 s hy Com) , ted, | thus preventing any breaking of the chain or loss of power from 
£ practicable, in order to keep their len and resistance as low as | 4. pril 2 nO Thi . ti Tat -¢ i Ry slip between the same ‘and the sprocket wheels 6 and 11. (4e- 
8 possible. Any effect due to a current flowing in one of the spirals te wm y — a ne Bi mprovement in con- | cepted August 22, 1906.) 
" Poneutralised by the current flowing in the other spiral, and thus nection with open-hearth furnaces of the Sremene type, in which Thornycroft 
5 ; ‘“ . . ; the molten metal lies on an open hearth or bath, from which it is| _ 3328. T. and John I. and 
e an improved “screen for the prevention of mutual interference discharged f : time by tappi Th. . Co., Bearings. (2 8.) 
ietween adjacent o tors ts obtained. (Accepted ‘August 22, | ¢ rom time to time by pping e p of tapping ee nited, Crit invention rel , hy 
q 1906.) is in most cases continuous until the ‘whole of the contents of | February °° 1906.— nvention relates to bearings for the live 
x molten metal are run off. This is done by means of an open axles of motor-cars and like vehicles, and has for object to provide 
trough or spout extending from the tapping-hole to overhang & for the strain coms taken partly by the revolving axle partly 
consists in transferring | 0? the tube carried by the vehicle body. For purpose a pro- 
‘ed to the revolving axle is provided 


Contro 
—This invention relates to an automatic § 
5 junction with arc- 
operate in connection with systems of street | 
pillars. 


‘ and incandescent lamps are used on the same 
when so desired, or 


the incan- | for the 


vice versa. The purpose of the invention is 
to switch either arc or incandescent lamps “* on » or “off” by | inventi 
means of one hand-o switch without the use of 
feeders or main cables for the incandescent lamps. A, 

witch, and the terminal A is connected Fial 


special | tapping b 
Al are the | diverted in different directions in the manner 


same tapping, a greater volume 


descent lamps being used to replace the arcs é 7 with in the furnace, the result being a greater 
to render it possible | same furnace for t cagenany A 
n one ladle is used and filled 


ion more 





main terminals of the s' 

to the contact-piece B, which normally is connected to the con- g 
tact B! by the ridge-piece O, and the contact-piece B! is joined 
up to one of the series coil D, the other end of which is connected 




















20,155. C. F. Trippe and C. N. Stanilan’. Lenten. tres extend 
Lighting Circut' 8.) Octo . . e: consequently the tapping process i 
teh for use in con- | the molten metal 7 atained 10 the furnace into the ladle, and the — from a part rigidly fix 
lamp automatic cut-outs ‘and the like, which | holding capacity of the furnace is therefore often races and balls, through which the weight of 
ighting where arc | tice to ‘what one ladle can hold. If a second ladk i 
of metal could be dealt | sion may alzo be m 


limited in prac- 

used | the vehicle is transmitted to the wheels. In some cases provi 

‘ade for taking up the lateral thrust by means 

Pp of ball bearings arranged in conjunction with the main ball bear- 
ing. By this ings. The hub 1 of the wheel is rigidly secured to the ta 

of the live axle 2 by anut 3 keys 4, and is provided with 

rom the hub and sur- 


t th part 
at the same | Par vow cylindrical part 5 which projects f 
istance. The tube 6, through 
y 


le could be 


the simple expedient of employing 4 trough or channel 
her v ehicle 18 suppor ted, as 


hereinafter de- 
: which the body of the car or ot 
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: Pe 
scribed. As shown, instead of the ing being effected by the 
aid of a single or channel ove ing a single ladle, the 
trough or nel diverted at a sui le stage of its 
from a si ‘4 or channel @ into two such 
channels a}, a2, diverging to either side at a suitable an le, 80 
@ that two ladles b, b can each and ve i ngs 7, surrounds the live axle 2, but does not touch it, and 
“ share of the molten metal, which is afterwards poured into the projects into the cylindrical projection 5 on the hub. In the 
he tube 6 and the projection 5 are fitted —- 
a ring 





core E, having the onmeee piece F to assist the 


coils G, G comprise & 
in shunt across the contacts B, B}. co 

cores H, H, which, when the winding is energ’ 
simultaneously the upper and lower armatures 
double-armed lever, linked to 





Ifthe linked end o 

armature I! and the 

wards only. O, O are two levers attached to the 

1, and together with it move about the points P, P. The normal 

position of the levers, by virtue of the weight Q, allows them to 
the lower end of the 


core H when the linked end of the lever 


(Accepted August 22, 1206.) by 
Norwich. Electric Switches. has 


23,751. W. H. 
{1 Fig.) November 17, 1905.—This invention relates to electric | to t 
switches having brush contacts of strips © 





to this invention, the brush contacts are arrap 





ingot moulds. 


nding of many turns, which is connected | where it diverges into the 

e coils G are fitted with | the rest of the trough to prevent an ov 

ised, will attract and divert the flow 
I, DB. J is a| obvious that where it would be convenient or desira 

the rod V, which ‘coins the arma- | metal cou This can be readily 

ture I) with the bridge-piece. J be lifted, the | effected by extending the trough 

iece C are also lifted. The other end | charge into a third ladle, 

of the lever J is fitted with the wl N, which is free to move up- channels could again diverge 

ba armature | other ladles. (Accepted August 22, 1906.) 


MOTOR ROAD VEHICLES. 


retain the armature 1! mechanioaty ver J i 11,648. W. N. Stewart, London. Mounting Els: 
J is tilted upwards. | ¢.45" Motors. (2 Figs.) May 18, 1906.—In vehicles propelled 


suitable material, not bent into a wide U shape, but made with | axle and the 
th. According | from the vehicle spring or 


bevelled ends and approximately of the same leng 
ged in such a way carried by the spring or springs, 


In this way by fill 


one-third to one- more in 


to the terminal Al. The series coil D is provided with an iron | from 
}. The two | prevent the molten metal egieaning over the part a of the trough 
is part is raised above 


ouble trough, thi 


jd be run into more than two ladles. 
or any of the div 


= derived from secondary batteries 


en customary hitherto to suspend the electric motors either 
nded on the vehicle springs, 


he rigid axle or to the body sus; 
a combined at 


f copper, or other | or by means of 
body. In the present invention the motors are hung 
rings, so that their entire weight is 
and not by the vehicle shaft, and 


two ladles at once, instead 
of only one, the workin: aguny of the furnace may be increased 
or its output. In order to with 


erfiow of molten metal 
n the required directions. It is, of course, 


a in a direct line, and so dis- 
into suitable directions for filling 


ment conn 


and10. The inner race 9, which com 
rface for the balls 12 to run in, 
is made to fit upon the tube 6, while the outer race 10, which 

a ring, having in ite inner surface a groove for the 


com 
balls, fits inside the pro. ection 5. The ball-races are protected 
from dust by an end cover 14 fitted on the prejectics 5, and 
extending into ximity to the tube 6, suitable packing 15 
being provided in a recess in the surface adjacent to the said 
tube. Lateral movement along the tube 6 of the i- 
tuting the ball bearing may be limited by a removabie ring or a 
collar 16 on the tube ; the caps or covers 14 of the two bearings 
of an axle can be arran to bear against rings or collars 16 on 
each end of the tube, ‘and thus to limit lateral movement in 
either direction. (Accepted August 22, 1906.) 
469. Albion Motor-Car CoCo limited, fee 
Coupling. 8.) 


T. Murray, 

November 15, 1905.—This invention has for ite object to provide 
a flexible coupling more particularly adapted for use in connec- 
tion with motor.vehicles, and which, while very compact, is simple, 
effective, and not readily damageable. A ing to the inven- 
tion, there is provided loose upoe the driven shaft a sleeve 
operatively connected to the driving shaft and carrying at its 
end remote from this connection one member of a aw-clutch. 








ble the molten 


erging troughs or 


ied thereon, it 


both to the 
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The other member of this jaw-clutch is formed upon a sleeve 
keyed to the driven shaft. In the example shown there is pro- 
vided, loose upon the driven shaft A, a sleeve B operatively con- 
nected by a universal amy to the driving shaft, and carry- 
ing at ite end remote from this 

‘utch. The other member G of this jaw-clutch is formed upon 
a sleeve H keyed to the driven shaft A. clutch members 
E, G are always in engagement, but their jaws permit of a small 
definite relative rotation of the two parts. this amount 
of rotation a spring J acts in the manner to be described, and the 
jaws E, G of the clutch have such clearance as not to encounter 
each other when the spring is free, so that the spring acts to some 





extent as a cushion even if the direction of drive is reversed. 
The spring J is of helical form and rectangular section in the 
present example. It is of a diameter to encircle closely part of 
the loose sleeve B and part of the fixed sleeve H. The sleeves 
may, however, be so formed that the spring closely embraces 
more of the sleeve if it be found desirable. The effect of the 
close encircling parts of the sleeves B, H by the spring J is that 
upon the ng J being subjected to’ torque, and becoming 
reduced in diameter, its ends engage the parts of the sleeves 
after the manner of a coil clutch, and thus take a proportion of 
the driving effort, so relieving the anchors of the spring. (Ac- 
cepted August 22, 1906). 


PUMPS. 
22,835. T. H. C. Homersham and Th 
Brothers, t Bradford, Pumps. [1 Fig.) Nov- 
ember 7, 1905.—This invention relates to pumps operated by 


y 
electricity or other motive power, and of the class wherein the 
pumping of fluid can be stopped or started, and also in the case 
of double or multiple cylinder pumps, the quantity of fluid 
pum by the pump as a whole can be altered by means 
operated by hand for opening the) suction-valve, the delivery 
valve, or a special valve, without a Ss motor, or engine 
operating the pump, and without altering the stroke of the 
pump-plunger or p me pes ; and the object of this invention is 
to provide an improved and simplified arrangement for the pur- 
pose. 1 isthe pump-cylinder, 2 is the Plunger, 3 is the suction 
chamber, 4 is the discharge chamber, and 5 the discharge or 
delivery-valve seating. 6 is the suction-valve, and 7 its seating, 
8 is the rod for lifting the suction-valve, the said rod being 











separate from the valve wap gee | through the stuffing-box 8* 
A lever 9 engages with the 8, which iseffected by parsing the 


said lever 9 through aslot 12 in the head at the lower end of the Bory: 


said rod 8, the lever 9 being retained in position by any 
suitable means, such as by the said lever moving over a quadran- 
tial guide 13, to which it can be clamped or secured by a pinch- 
ing nut 14 screwed on a bolt passing through the said lever 
and through a curved slot 15 in the quadrantial guide 13. The 
lever 9 and rod 8 are shown in their iower ition, so that the 
rod 8 allows the suction-valve to close in the usual way under 
the force of the fluid being discharged. By raising lever 9 and 
securing it in its raised tion the rod 8 is raised, so that it holds 
the suction-valve open, and thefe is no discharge through the 
delivery valve, as the fluid already in the — will be circulated 
by the action of the plunger, and thus delivery.action of the 
said plunger be prevented until the said suction valve is closed. 
(Accepted August 22, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


15,999. Cagis and Shuttleworth, Limited, J. W. 
Munday, and J. E. Birkin, Lincoln. Boiler Fur- 
naces, Figs.) August 4, 1905.—The object’ of this invention 
is to obtain better combustion of fuel, such as straw or other light 
substance, in portable, traction, and other steani-boiler furnaces, 
and to prevent the fire-tubes becoming choked or clogged with 
charred straw or the like. For this purpose a baffie-plate a of 
the kind which extends across the fire-box in front of the tube- 


Fig. 4. 























aap b thereof, so as to cause the current of flame and hot gases 

upwardly and over the top of the baffle-plate, is formed 
with apertures or slots c and is recessed at the sides to allow 
tongues of flame to pass to the space between the baffie-plate and 
the tubes, but without permitting the of short pieces of 
straw or the like, the tongues of e tending to effect the 
complete combustion of any pieces of straw that may have been 

ed over the top of the baffle-plate, and, to prevent as far as 
may be the passage of unburnt pieces of straw or the like over 


coupling one member E of a jaw- | gi 








the top of the baffle-plate, a number of bars or prongs / are 
arranged to extend across the space between it and the roof of 
the fire-box. The baffie-plate a has its lower edge resting on a 
ledge, comprising an angle-iron d fixed to the tube-plate b at a 
ven distance from the fire-bars ¢, and having an outer upwardly 
extending lip d! and cut away at the back to form openings 

h it. The upper edge of the baffle-plate rests against a 
cross-bar f held in brackets g attached to the sides of the fire-box 
some little distance from the roof. To this cross-bar are fixed the 
bars or prongs. Projecting from the back of the baffle-plate a 
towards the tube-plate b are abutments or pegs i, some of which 
are arranged near the bottom, so that, as the baffle-plate is 
tilted backwardly, these lower abutments or come in contact 
with the tube-plate and throw the bottom of the baffle-plate 
torward, thus allowing the ashes between the bottom part of the 
baffie-plate a and the tube-plate b to fall through the openings in 
the angle-iron support or ledge d. The other abutments or pegs 
i are located near the top of the baffle-plate, and are of such 
length as to preclude a perpendicular position being attained by 
the baffle-plate, thus compelling it to fall back into position 
when relieved of pressure. (Accepted August 9, 1906.) 


20,077. Willans and Robinson, Limited, and J. C. 
Peache, Rugby. Steam-Turbines. [4 Figs.) October 4, 
1905.—The object of this invention is to automatically drain the 
separate stages of a steam-turbine. For this pu , in a turbine 
of the Parsons type, a drain-hole a is provided in the bottom of 
the casing, between every two adjacent rows of fixed blading c. 
These drain-holes a are connected to a series of (J-shaped pipes 
d in the following manner :—The first drain-hole at the high-pres- 
sure end is connected to the upper end of one leg of a (J-shaped 
pipe ; the other leg of this U-shaped pipe is connected to the 
second drain-hole. One leg of a second (J-shaped pipe is also 
connected to this second drain-hole, and ih: upper end of this 
U-sha pipe is connected to the third drain-hole, and so one 
until the last leg of the final U-shaped pipe is connected to the 
condenser. Thus there is a continuous connection from one to 
the other of the series of J-shaped pipes, and also a connection 
between the upper ends of this series of (J-shaped pipes and each 


g.1, 
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drain-hole. The (J pipes hang vertically below the turbine body’ 
and are of such length that a column of water in one leg of the 

-tube would exert a pressure greater than that due to the 

ifference of pressure between the two pointe to which the upper 
legs of the U-pipe are connected. In working, therefore, all 
water will drain into the U-pipes, and thence from pipe.to pipe 
until it drains into the condenser. The second leg of ——e 
will, in working, be full of water, and the level of water in the 
first leg will depend on the difference of pressure between the 
two corresponding stages in the turbine. The sum of all the 
heads of water in the series of LJ-pipes will, of course, amount 
to the head of water necessary to balance the difference of - 
sure between the stop-valve and condenser. In practice it is 
desirable to take away a drain from the series of pipes at a point 
where the pressure is at, or just above, atmosphere ; the water 
taken from this point is available for feed at 212 deg., and this 
amount of hot water will thus be prevented from going into the 
condenser. (Accepted August 15, 1906.) 


TEXTILE MACHINERY. 


19,473. The High-Speed Braiding-Machine Com- 

, Limi ana T. H. Jones, Nottingham. 
-Ma es. September 26, 1905. (1 Fig.]—In 
carrying out this invention one set of bobbins is carried on a 
rotating table, and the threads pass through guides on wheels 
mounted on the rotating table, and gearing with a ring of teeth 
fixed to the base, so that they are alternately raised and lowered. 
The other set of bobbins is carried by detached tooth segments 
guided in a circular track on the base, and gearing with wheels 
mounted on the base, and gearing with a toothed annulus on the 
rotating table. The lower series of bobbins e are carried on a 
rotary table a, and the upper one by toothed segments b guided 
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in a circular track on the stationary table c. The stationary 
table ¢ carries the pinions d, engaging a circular track i on the 
rotary table, and adapted to be turned by the movement of the 
rotary table a, and transmit a reverse movement to the toothed 
segments ), so as to carry the upper bobbins over the thread 
from the lower bobbins when it 's deposited in the recesses h. 
From the lower bobbins the thread is passed through a suitable 
sleeve in the centre of the toothed wheels k and through suitable 
guides / provided on the wheels. A circular rack m a’ to 
the stationary table c engages with the wheels k and serves to 
revolve the said wheels as they are carried round by the rotary 
table a. In order that any desired pattern may be produced on 








the braid the diameter of the wheel carrying the thread-cu; 
must be varied. In the machine shown there are eight + mee 
bobbins and eight lower ones, the wheels k being of such size as 
to deposit the thread once for each revolution, and as there are 
eight wheels k and four recesses h in the table c the wheels k are 
arranged alternatively—that is, four will be depositing the thread 
in the recesses, whilst the others are in the top position or mid- 
way between the recesses. It will be seen that whilst the thread 
from the wheels & is in the recess one of the upper set of bobbins 
J, carried on the toothed nts b, will pass over the recess 
whereupon the thread will rise out of the said recess and over 
three upper bobbins, making one complete cycle for the wheel i 
By this arrangement it is possible to produce a much smoother 
cord or braid as the threads under one and over three 
thereby reducing the number of crossings and enabling a much 

eater variety of patterns than was hitherto possible when pass- 
ng over and under one. (Accepted August 15, 1906.) 


15,981. M. Hilton, Hale, and Sir James Farmer 
and 5S Limi Salford. Beetling Mac 
(3 Figs.) August 4, 1905.—This invention relates to a 
mac! 


nes which are employed to produce a gloss or m 
finish on woven fabrics by the percussion of hastmmers or ioe 
and to increase or maintain the length and width of the fabric’ 
The present invention consists in the combination with the beam 
and the roller on to which, or from off which, the material is 
wound, of a cagle qnitoadios, whereby the machine is rendered 
less complica occupies a minimum of space. The inven- 
tion further consists in means hereinafter described for treating 
a number of widths of narrow goods on a wide machine. The 
material A from the reel a! is caused to partly around the 
beam @ and then pass to a guide-roller b situated at a convenient 
distance from the beam. The material passes half round this 
guide-roller b and returns to the beam a, making a half-turn 
round the latter and then going back to the guide-roller. The 


Fig.t, 
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material is wound round the beam and guide-roller in this manner 
until a sufficient thickness is obtained to render the action of 
the h ce satisfactory. The material is then led to a wind- 
ing roller d which is situated between the beam a and the guide- 
roller b, inside the lap of the material, and Lape | along a line 
joining the centres of a and b. Instead of the material ay 
first to the beam, it may firstto the guide-roller, but the 
subsequent arrangement will not be altered. The set of rollers 
shown to the left-hand of the beam a in Fig. 1 is similar to, but 
independent of, the set to the right hand. To enable a number 
of widths of narrow s to treated on a wide machine, the 
yop of material are placed alternately on one side or the other 
of the beam, as shown at Fig. 2, or two sets may be placed on one 
side of the beam and then two on the other side, and so on. 
Any other like arrang t can be adopted that will allow of 
spaces between the several winding or unwinding rollers to 
permit of easy access to the same for ready insertion and 
withdrawal. (Accepted August 15, 1906.) 


MISCELLANEOUS. 


792. The Bristol Wagon and C e Works 
Company, J. McDonald, and W. 8. Hek, 
Bristol. Vehicles. (5 Figs.) January 11, 1906.—This inven- 
tion relates to vehicles, and ially to dust wagons, carts, and 
others which are adapted to tip for the pu e of discharging 
the contents, and has for its object to provide a cover for the 
same which will be readily and automatically raised when the 
vehicle is so tipped. A vehicle made in accordance with this 
invention is provided with a cover hinged to or near the head- 
board, and adapted to be moved on its hinge in a vertical direction, 
a pulley on the said head-board, and a chain or the like secured 
to the fore-carriage and to the said cover, and passing over the 
said | pulley, and with or without an automatically opened tail- 
board. In one form of vehicle made in accordance with this 














invention, and jally suited for use as a dust wagon or cart 
or other vehicle adapted to be tipped for discharging the contents, 
for which Uw gg it is necessary that the opening should be as 
free as possible, the body a of the vehicle is arranged for tipping 
in any well-known manner ; the cover ¢ ~ ! be of wood, iron, or 
any other material, and is hinged at d to the front of the body 
of the vehicle in such manner as to be capable of movement 
vertically. A chain, wire, rope, or the like ¢ is secured to the 
fore-carriage } or fixed part of the vehicle, parses over & pulley f 
mounted on the tipping body a, and is secured at its other end to 
the cover c at apoint considerably removed from the front pulley 
f. When the body a of the vehicle is tipped, the chain ¢ 18 
tightened by the movement of the pulley /, and the cover 18 
raised, thus eee poo passage for the discharge of the contente. 
t J .) 


(Accepted Augus 
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THE BOARD 
CONSTRUCTED 


OF TRADE LIGHTSHIP TENDER SS. 


BY SCOTTS’ SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, GREENOCK. 


(For Description, see Page 555.) 


“CARNARVON.” 
































Fig .4. UPPER DECK 











THE COMPOUND-REACTION STEAM- 
TURBINE 
(Continued from page 512.) 
Ix « compound steam-turbine the temperature 
falls by a series of steps. That part of the turbine 
incluied between the ae of one temperature 


step and the beginning of the next we have called 
& Stage.” On this definition each ring of guide- 
blades and each ring of buckets in a Parsons 
turbine constitutes a separate stage, whilst in an 
mpu'se turbine each stage includes both a set of 
guide blades and a set of buckets. At each stage of 
4 turbine there is available for producing mechanical 
work a certain number of heat units, which can be 


calculated from equation (4) if the absolute tem- 








perature at the beginning of the stage is known 
as well as that at the end of the stage. Owing to 


friction only a proportion of this ‘‘ available” heat 
is turned into meal work, but a certain frac- 
tion of it, ku, say, is wasted in fluid friction, and 
the heat regenerated by this friction increases the 
dryness fraction by re-evaporating some of the 
condensed steam. If the stages were infinite in 
number, and all equally efticient, it was shown in 
our previous article that, knowing the value of k, it 
was possible to calculate the dryness fraction at 
any point. In short, this dryness fraction at any 
temperature T, is then given by the relation 


A _ 9.8064 1 
= - ——— ° a + de, . (5 
. E 10k+i ~ i0k+1'™ ] #- ©) 








In this equation A isa constant which can be 
determined when the dryness fraction at any par- 
ticular temperature isknown. Generally «x is unity 
at the temperature T,, and we then have 

oi, } 


ph eit 9.8064 1 
aati (+ Sora * RF 1" 

It has further to be noted that a portion of the 
heat added to the steam at the higher stages is 
available for producing work in the lower stages, so 
that with given temperature limits the total ‘ avail- 
able heat ” is greater in the case of a turbine having 
frictional losses than it is in the case of an ideally 

rfect turbine. That is to say, the available heat 
in the former case is represented by the whole 
hatched area of Fig. 8, instead of by the area 





546 





ENGINEERING. 





[Oct. 26, 1906. 














I BCH only, so that 
equation (4) must be inc 

An exact expression for this area was given in 
a previous article, and this may be written in the 
orm 


AreaC H M=u'= * [m -T,!—-* |+ 


100k seg agen ‘ee \ 
where ¢, is the total entropy at the initial tem- 
perature. 


A simpler approximate expression, sufficiently 
accurate for most practical purposes, is 
ws ku(T, — Ts) é 
T; + T's 
The total available heat is therefore U = w+ w'. 
In this way it is possible to calculate the units 
available for producing work in expanding steam 
down from any initial temperature to any final 


(7) 


Fig.8 
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temperature, whilst cquation (5) gives us the 
corresponding dryness fraction, and henco the 
volume x v of the steam. It may be noted that on 
plotting U and x against the temperature, we, in 
each case, get very flat curves, so that interpolation 
can be freely and safely resorted to. The curve 
of volumes, on the other hand, is very far from flat, 
so that direct interpolation here is only safe be- 
tween temperatures somewhat adjacent. 

In the annexed table we give some values of U, 
x, and xv for different vales of k, starting with dry 
saturated steam at an initial temperature of 820 
deg. absolute, or about 155 lb. per inch absolute. 
Tt will be noted that with an increase in k both 
the units available and the volume of the steam 
after expansion to any given temperature increase, 


Taste II. 





k = 0.2 k= 0.8. 


perature, 


Frac- 
Cubic 


tion, z. 
Volume of steam 


» | Absolute Tem 
Deg. Fahr. 
Available Heat, 
B.Th.U. 

2. 

Volume of 1 Lh. 
of Steam z v. 
Cubic Feet. 
Available Heat, 
B.Th. U. 
Dryness Frac- 
Volume of 1 Lb. 
of Steam 2 rv. 
Cuhie Feet, 
Available Heat, 


0 1000 2.878; 0O . 
43.05 0.9764 4.647 | 43.16 0.9300 
89.17 0.0497 7.949 £9.44 0.9592 
700 138.00 0.9232 14.64 (139.14 0.9368 
660 188.84 0 8958 29.43 190.81 0 9134 
620 246.82 0.8668 63.75 249.78 9.8888 
580 300,25 0.8862 167.1 305.41 0.8626 
540 362.16 0.8055 | 496.9 '363.66 0.8350 


14.86) 189.34 0.9508 
30.01 192.21 0.9319 
67.42) 252.52 0.9114 
172.4 | 311.08 0.8895 (177.7 
517.6 376 31 0.8659 536 8 


and if we plot down the latter against the former 
as abscissie, it will be evident that the three 
curves do not depart from each other very widely, 
in spite of the very great difference in k. 

This point is of great practical importance, since 
this being so, a considerable variation in k, which 
may be taken as a kind of coefficient of friction, 
will make very litt'e difference in the proportions of 
a turbine. 

The three curves all coincide at the origin, and 
even after an expenditure of 360 units, which, in 
the case taken, corresponds to exhausting the 
steam down to a vacuum of about 28} in. of 
mercury, they are still not extremely far apart. 
In this case for k=0.2 we have « v= about 480 
cubic feet ; for k = 0.3, « v = about 440 cubic feet ; 
and for k = 0.4, xv = about 420 cubic feet. The 
final temperatures and pressures, of course, differ a 
little in these three cases. It thus appears that 
an increase of 100 ae cent. in the value of k 
makes a difference of 14 per cent. only in the 


volume’ corresponding to the expenditure of 360 


the quantity wu given by’ 
jegaed by the area C H M. | 





units. Further, the curves rapidly approach each 
other, as one proceeds along them in the direction of 
the origin. At an expenditure of 300 heat units, cor- 
responding toa vacuum’ of about 264 in., we have for 
k=0.2, xv = 168.9 nearly; and fork = 0.3, xv 
= 154 cubic feet, or a variation of 50 per cent. in k 


‘means a variation of only 74 per cent. in the value 


of xv. Now it is always possible to choose a 
value fur k, s» that the volume of the steam at 
exhaust, as calculated by the formulz given above, 
is the same as that of the steam on exhaust from 
any proposed turbine. This means that the curve 
for the actual turbine and that calculated with k 
constant, will now coincide, not only at the origin, 
but also at exhaust. The above considerations 
show that in that case the actual volume of the 
steam at intermediate points of the actual turbine 
will, for all practical purposes, be the same as 
at the corresponding points of the ideal turbine, 
in which the stage efficiency is assumed to be 
constant throughout. The existing local variations 
in the stage efliciency, due not only to the changing 
speed of the steam as it passes from stage to stage, 
but also to leakage losses, will not appreciably 
affect the relation (as calculated for the appropriate 
and constant value of /:) between the heat units 
expended and the corresponding volume of the 
steam. As stated, the appropriate value of k can be 
calculated once the over-all efficiency of any turbine 
is known, by the methods given in our preceding 
articles ; and an crror of even 10 per cent. in the 
estimate of k will make but an immaterial error in 
the relation between units expended and the volume 
of the steam. For turbines working between the 
temperatures of 820 deg. absolute and 560 deg. 
absolute, k can, on making allowance for the kinetic 


energy of the steam carried over into the con- 


Fig A 

0, Values of Noo 
9 N\ 

N 
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: 4 2 3 — J 

Values of k 
denser, be read off the diagram, Fig. 9, repro- 
duced from page 38 of our issue of January 13, 
1905. 

In proportioning a turbine for electric lighting 
we shall take k=0.3, and with the extended table 
annexed we can determine readily the volume 
corresponding to any given expenditure of heat. 
The volumes in this table have been calculated 
direct from Professor Unwin’s convenient formulz, 
and appear to differ slightly from the values de- 
duced from Table I., which were employed in com- 
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*| puting Table IT. 


Let us now assume that the turbine is to give 
about 1600 horse-power at maximum load, taking 
steam at 820 deg. Fahr. absolute (equivalent to a 
pressure of about 140 lb. per square inch above 
the atmosphere). 

If we assume, as a basis for calculation, that this is 
dry saturated steam, and that the condenser tem- 
perature is about 560 deg. Fahr. absolute, corres- 
ponding to a vacuum of about 28 in., then from 
equation (1) it will be found that the number of heat 
units available in a perfect turbine will be about 
319 B.Th.U. As one horse-power-hour is equivalent 
to 2545 B.Th.U., a perfect turbine working under 
the conditions stated would require about 8 lb. of 
steam per horse-power-hour. Assuming, for the 
purpose of calculation, that apart from leakage 
losses the hydraulic efficiency of the actual turbine 
is 70 per cent., we shall need 11.43 lb. per 
horse-power-hour of steam through the 
turbine. Hence, to get 1600 horse-power we shall 


1600 x 11.43 
eed = 5.09 lb. md. Allow- 
n per seco 


ing for leakage losses, we may take the amount 
required as 5.2 lb. of steam per second. 





TaBLe III.—Properties of Stem on Expansion fro 
Initial Pressure of 154.8 lb. Per Square Inch po oteed 
when Three-Tenths of the Hest Avsilsble at each Stage 
is wasted in Friction (k = 0.3). 


























3. /*2 [she | ¢ |e. / 25. [ses | ¢ 
me] <8 l2 agi | SE! Selo -'e & 
S2\e .8lseef| © | 88) 5 SlzeZt 8 
eu | G69 (285%) &S. | sk | 229 |28cn = 
€2\s 4 \5052| #§ | Fy) ate f284 FE 
a Sane |sro<| 23 <*|S-s ish 4% 
B. Th.|cub. ft. |eub. ft. Ib per ||®. Th. |cub. ft. |cub. ft. | Ib. per 
° 8q. In. | a « 
0 | 2878] .0328 | 1548 | 190 | 29.55 | 0.411 T190 
5 | 3042 | .0346 | 1456 || 195) 31.62 | O436 | Jeg 
10 | 3.215 | .0366 | 137.0 || 200| 3380 | 0.482 | 1098 
15 | 3.398 | .0383 | 128.7 || 205 | 36.21 | 0.502 | 9.106 
20 | 8.692 | .0416 | 121.1 210 | 38.72 | 0580 | 8.835 
25 | 3800} .0640 | 1138 || 215) 41.37 | 0568 | 8.206 
30 | 4.020 | .0466 | 106.9 220 44.21 | 0.610 | 7.625 
35 4.253 | .0196 | 100.4 || 225 47.26 0.674 | 7.076 
40 | 4.501 | .0530 | 94.32 || 230| 50.63 | 0.742 | 6500 
45 | 4.766 | .0362 | £8.55 || 235 | 5434 | 0.820 | 6.074 
50 | 5047 | .0598 | 83.12 || 240| 58.41 | 0921) 5.619 
55 | 5346 | 636 | 78.00 || 245| 63.06 | 1.002 | 5.194 
60 5.664 | .0686 | 73.16 ! 250 | 68.07 | 1.498 | 4.798 
65 | 6.007 | .U728 | 68.61 || 255| 73.54 | 1.200 | 4.416 
70 6.371 | .0764 | 6431 | 260 | 79.54 | 1.324 | 4.057 
75 | 6753 | .0820 | 6027 || 265/ 86.16 1.440 | 3.719 
8¢ | 7.163 | 10882 | 56.45 | 270 | 93.86 | 1.563 | 3.38 
85 | 7.604 | .0932 | 5286 || 275 | 101.2 1.78 | 3.083 
90 | 8072 | .0998 | 49.49 |} 230 | 110.1 1.92 2.814 
9 | 8571 | .1066 | 46.31 || 285 | 119.7 2.12 2.567 
100 9.104 | .1148 | 43.32 ] 290 | 130.3 | 2.%8 2.343 
105 | 9.678 | .1224 | 40.51. || 205) 1417 | 252 | 2.136 
110 | 10.29 -130 37.85 || 300 | 154.3 ?.78 1,947 
115 | 10.91 | .142 | 35.36 | 305 | 1682 | 304 | 1.774 
120 | 11.65 152 $3.01 || 310 | 183.4 3.10 1.614 
125 | 12.41 -164 30.79 || 315 | 199.9 3.62 1.470 
130 | 18.23 -174 28,71 ] 320 | 218.0 | 3.96 1.337 
135 | 14.10 .188 26.75 || 325 | 287.8 4.26 1.119 
140 | 15.08 .200 24.92 | 230 | 259.6 | 4.74 1.106 
145 | 16.04 -216 23.19 || 335 | 283.3 5.20 1.006 
150 | 17.12 -234 21.58 340 | 309.3 5 54 0.9143 
155 | 18.29 +252 20.07 345 337.0 | 6.20 0.8324 
160 | 19.55 .270 18.66 || 350 | 362.0 6.74 0.7575 
165 | 20.90 | .294 17.82 || 355 | 401.7 7.48 | 0 68y2 
170 | 22.37 316 16.06 | 360 | 439.1 8 3h 0.6257 
175 | 23.95 342 14.91 || 365 | 480.8 | 9.32 | 0.5540 
180 | 25.66 0.382 | 13.85 || 370 | 527.4 a 0.5128 
185 | 27 57 0.396 | 12.83 | 


It has already been pointed out that small local 
changes in the value of k have very little effect upon 
the relation between the heat ‘‘ available ”.down to 
any temperature and the volume of steam at that 
temperature, as this depends mainly on the average 
value of k; so that as the sole effect of leakage is 
to make a small change in /, it is quite unneces- 
sary, in proportioning the turbine, to introduce any 
other correction for leakage than one similar to 
that just given. The effect of the leakage loss in 
increasing the volume of the steam is taken account 
of once for all in selecting the average value adopted 
fork. The loss of efficiency due to this leakage 
will be dealt with in its appropriate place. 

The speed usually adopted for electric-lighting 
turbines of about the power stated is 1800 revolu- 
tions per minute, or 30turns per second. The peri- 
pheral specd of the high-pressure blades with this 
size is frequently about 125 ft. per second, though 
it may vary largely with little effect on the efticiency 
of the turbine, though with a considerable effect on 
its length over all. 

As already pointed out, the steam expands in 
passing through successive stages of a group, 80 
that in order to prevent its velocity from departing 
too widely from that synchronising with the bucket 
speed, it would be best, from the standpoint of 
efficiency, to make its velocity below that of syn- 
chronism at the early stages, and above it in 
the later. It would also, from the same point of 
view, be well to keep down the ratio of expansion 
in any one group. This is easily done at the 
high-pressure end, but.owing to the enormous 
volume occupied by the steam at high vacua, this 
is not possible at the low-pressure end, and, as a 
consequence, the last rows of buckets of the low- 
pressure group aro generally much under-speeded. 
On the other hand, too much consideration may be 
given to the points above set forth, with the 
result of getting an inconveniently long turbine. 
Moreover, in electric-lighting work a flat curve of 
efficiency has some advantages, since the units are 
seldom working at their maximum ratings. This 
flatness can be secured by so designing the turbine 
that its best hydraulic efficiency is attained at 
something below full load. The bearing resistances 
of the turbine and generator being constant, are 
in proportion to the output greater at low loads ; 
but in the case stated this would be compensated 
for by the increase in the hydraulic efficiency, thus 
giving the flat over-all efficiency curve desiderated. 

In getting out — for our proposed 
turbine, we shall therefore arrange for the steam 
speed at full load to be somewhat below that of 








_ENGINEERING. 


547: 








Oct. 26, 1906. ] 











synchronism at the beginning of each group, and 
shall adopt a ratio of expansion for each group of 
about 2. 
We shall take the outer diameter of the first 
group of the turbine as 18 in., the peripheral speed 
will therefore be about 141 ft. per second. 

If weassume the blades to be fin. long, the gross 
area of the annulus between the casing and the 
drum will be 


z (182 — 16.5?) = 40.65 square inches. 


Since, however, the direction of flow of the steam 
makes an angle of 19 deg. with the plane of the 
guide-blade ring, the net area available for flow is 

4) 65 sin 19 deg. = 40.65 x 0.3256 = 13.23 square inches, 
or 0.09191 square foot, 

Since at a temperature of 820 deg. the volume 
occupied by the steam is 2.878 cubic feet, the ap- 
proximate velocity of flow through the first stage 
will be 

5 2 x 2.878 
V.09191L 

The heat units required to produce this flow will 

then be 


= 162.8 ft per second. 


1 /162.8\2 0.528 

2 (Sar) 7, Oh 
As already stated, we shall take m as 0.9, so 
that a first approximation to the units expended in 


the first stage will be q,=0.586. Both this figure 
and that for the velocity of flow require, however, 
acorrection, since the steam expands in flowing 
through the guide-blades, so that the real velocity 
is greater than that given above. From the 
figures given in Table ILL, it will be found that 
after an expenditure of 0.586 unit the volume of 
the steam will be 2.897 cubic feet, instead of 
2.878 ; hence the actual velocity will be 163.9, and 
the corresponding corrected value of gq) will be 
0596 B.Th.U, 

At the next stage there will be a velocity of 
approach and a carry over cf energy, so that here 

1 


we have 
- — 
a= ( ~ ) 220 


The value of w has already been given ; it is 
w = 0.6157 Vun-1 — 0.3256 s. 
Here V,,_; = 163.9, and s is the speed of the 
bucket, or 
17.25 x wr x 30 
are 


TQ 
V “a 


™m 


= 125.5 ft. per second. 


Hence 
w = 0.6157 x 163.9 — 0.3256 x 135.5 = 100.9 — 44.1 
= 56.8. 
.*. u°= 3226. 

V, is at present unknown, but, as a first approxi- 
mation, may be taken as equal to Vo, or 163.9 ft. 
per second ; whence, as a first approximation, we 
get 


( (163.9 _ so96 | = 0531. 

o9 ~ J 22r 

This, again, is subject to a correction, since as the 
steam expands in passing through this stage, the 
velocity V, ig greater than 163.9. From the table 
we find that when U = 0.596 + 0.531 = 1.127 unit 
the volume is 2,915 cubic feet. Hence the corrected 
value of V, is 164.9 feet, and thus the corrected 
value of q, is 0.539 unit. 

It will be obvious that the heat used per stage 
could be determined for each in succession by a 
repetition of the method just given ; but in view 
of the very large number of stages, the work of 
computation would be excessively laborious. The 
difticulty can, however, be turned in the following 
manner :—Let N be the number of stages in a group 
and U, — U, the number of heat units expended 
in it. Then if q, be the heat expended in any 
stage, we have 


q = 


n=N 
p> qa = Us —-Uo. 
n=l] 
As N is always a reasonably large number, we 
may write* 
n=-N u=N+4 


qadn= Us -UVe. 


nes} 


+. Gn 


n=l 
Obviously we may also write very approximately 


* This transformation is really the inverse of that fol- 
lowed ji taking out the area of an indicated diagram by 
means of ordinates. In that case, starting with an area, 
We substitute for this a series of equally distant ordinates, 


whilst here, starting with these ordinates, we substitute 
area. 





Ux - Uo = U,,,- $4,,.- U, +49, 
U=U x44 

| au 
U=U, 


U=Uy44 9= 4:45 
qdn | dU 
U=U 


| -sf dq. 
n= ; —% 


As the limits of all the integrals correspond, we 
may omit the signs of integration, and dividin 
by q we then get : 


a=Tx +4 
—4 | 4¢¢. 


=% 


That is to say 
n=N+} 


ana@U_da 
qd q 
and if we now integrate this* we have 
Nii 
fe n=N=(U,,,-—U,) * [ mean value, between 
+4 > 2 1 
U = U,,,and U = U,, of : | 
— log, Yx+} . . (A) 
VE) 


This can also be written 
N = (Ux-Up) x { mean value, between U=U,,, and 


U=U, of} } (B) 
a bt 


since we have approximately t 


log 1+ = (qx+4 — gi ) { mean value of © } 

As for any given value of U we can determine a 
corresponding value of g, N can casily be found 
from this expression. - 

Thus, if we divide the quantity U = Uy+ 4 - 
Uj into six equal parts, and if y,, Yo. V3) Yar Vs» Yoo 
and ¥, be the corresponding values of some urdinate 
y at each of the seven points terminating these 
divisions, we have the average value of y 


= do { t Ys t+ Ys t Yr +5 (ue + yo) + bys} « (8) 


If the number of divisions is three, we get simi- 
larly ; average value of y 


= {y+ 3(ye+ ys) + ys} 
or, finally, if the number of divisions is 2, we have 
average value of y 
=h{yi+442 + vs}. (10) 


These three expressions are well-known formule 
for approximate integration, and the particular 
one to be chosen depends upon the nature of 
the curve in question. By a fortunate chance 


1 , it appears that 


so long, at any rate, as the ratio of expansion 
in a group does not exceed 2.5, the last for- 
mula gives almost identical results with the first, 
hence a complete group containing any number of 
stages can be proportioned by finding three values 
of q only, Strictly speaking, the first stage of a 
group works under slightly different conditions 
from the other stages, and in strictness should be 
separately computed, the formula (B) being then 
applied to find the heat expenditure in the remain- 
ing stages of the group only. In practice, how- 
ever, it is unnecessary to treat stage No. 1 sepa- 
rately, hence three values, as stated, suflice to 


(9) 


for our problem, where y = 


. Obviously it would also be possible to integrate this 
equation between 0 and N. We should then get 


N= (Us - Uo) { mean value, between Ux and Uo, of - j 


~ dog. « (C) 


Form (B) was adopted in these articles for two reasons : 
Firstly, the small error involved in writing 


U, - U, =U,,,-U, -40,4,+49, 


is at least partially eliminated by the inverse substitution 
made in deducing (B) from (A), and thus (B) should be 
more precise than (C); secondly, it was thought conve- 
nient to get rid of the logarithmic term. 

he writer is, however, now of opinion that, on the 
whole, the balance of convenience lies with (C), and would 
use it in preference in future. Since, however, this in- 
volves no material change in the methods or results set 
forth below, it has not been thought necessary to recom- 
pute on this basis Tables IV., VL, &c., infra. 

+ This would be exact but for the fact that in the one 


: is integrated with U as abscissa, and in the other 


w+ 


with q as abscissa. With ratios of expansion up to 2, 
however, actual trial shows the error introduced is only a 
fraction of 1 per cent., and with one of 4 does not exceed 


determine a group, though for the low-pressure 
group, where tho ratio of expansion is considerable, 
four will give a little more precision. 


(To be continucd.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tux first ordinary general meeting of the Insti- 
tution of Mechanical Engineers for the present 
session was held on Friday last, the 19th inst., at 
the Institution House, Storey’s Gate, Westminster. 
In the unavoidable absence of the President, Mr. 
E. P, Martin, the chair was occupied by Mr. T. 
Hurry Riches, ono of the Vice-Presidents of the 
Institution. 

The usual formal business having been trans- 
acted, Mr. Riches called upon the Secretary to 
announce the result of the ballot, from which it 
appeared that fifteen candidates had been elected as 
full members, twenty-nine as associate members, 
one as associate, and cight as graduates of the 
Institution. - It was also announced that five trans- 
ferences to full membership had been made by the 
Council. 


Ramway Moror-Car TRrarric. 


It will be remembered that at the summer 
meeting of the Institution, held at Cardiff in July 
last, a paper entitled ‘* Railway Motor-Car Traftic,” 
by Mr. 'T. Hurry Riches and Mr. Sidney B. Haslam, 
was read and partly discussed.* 

The discussion on this paper was resumed, on 
Friday last, by Mr. Henry Lea, of Birmingham,-who 
said that he had travelled on several cars of the 
types referred to in the paper, and had been struck, 
by their obvious value in railway work of the kind 
they were intended to fulfil. As a rulo such 
coaches would only run short journeys, at the end 
of which, instead of a locomotive being shunted, as’ 
in the ordinary way, to the other end of the train, 
the driver merely moved to the other end of the 
coach, and the vehicle, undisturbed, went on its 
return journey. This saved a large amount of time 
and considerable inconvenience in shunting opera- 
tions. In two cases, the speaker said, the authors 
had given the gradients—namely, for the Taff 
Vale and the Port Talbot Railways, the gradient in 
each case being 1 in 40. But in the absence of 
knowledge of the gradients on the various lines on 
which the various vehicles described were used, it 
was rather difficult to compare their proportions for 
the work intended to be done. ‘As he had thought 
that it would interest the meeting, however, he 
had taken the information afforded by the paper, 
and compared the eighteen examples on the basis 
of the amount of heating surface given for the 
piston displacement in a run of 35 miles. The 
possible speed on the ‘Taff Vale line had been stated 
at 35 miles per hour, and the speaker had there- 
fore taken that speed. Mr. Lea had combined the 
results of his investigation in a table which was 


exhibited on the walls of the theatre. This table 
we now reproduce. 

Heating Surface in Square.Feet 

Square Feet per 1000 _— of Heating 

Cubic Feet of Piston Surface per 

Displacement ina Passenger 

Run of 35 Miles, Carried 

1 G.W.R. , _ << ae 10.8 
2. T.V.R. (old type) .. 7.8 6.5 
& T.V.R. (newtype .. 9.8 8.2 
4. G.N.R. of Scotian] 10.4 10.9 
5. G.C R. be - 9.3 12.2 
6. L. and N.W. Railway 8.2 66 
7. 8.E. and C. Railway a 85 6.8 
8. G.S. and W.R. of Ireland 10.3 68 
9. Canadian Pacific Railway 18,1 (oil fuel) 11.5 
10. G.N.R. of Ireland .. -- 100 11.1 
11. Missouri Pacific Railway .. Je - 
12. Port Talbot .. - oe 8.1 10.8 
13. G.N.R. + we es 8.1 7.2 
14. L. and 8.W.R. (last type) 7.0 8.7 
15. Glasgow and 8, W.R. ke a 
16. L.B.and 8.0.R. .. >» ie 7.7 
17. L. and Y.R. (new cars) .. 7.6 9.1 
18. N. Staffs. Railway .. 12.4 8.0 


The speaker had found that the figures did not 
agree so closely as might have been expected, and 
it would be interesting if the authors of the paper 
could offer some explanation of the comparatively 
wide variations. ‘These might be due to the 
different gradients on the vend, but, if that were so, 
the paper afforded no means of making allowances 
of the kind. Referring to example No. 14 in the 
table (London and South-Western Railway), in 
which there was 7 square feet of heating surface per 
1000 cubic feet of piston displacement at 35 miles, 
the speaker pointed out that this was only about 














14 per cent. 





* See pages 179 and 264 ante, 
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53 per cent. of the heating surface of No. 9 (the 
Canadian Pacifie example). He had observed that 
the Cunadian Pacific engine was run with oil fuel, 
but he could not say whether that circumstance had 
led to more heating surface being allowed than would 
have been necessary for coal fuel. Whether that was 
80 or not, the London and South-Western type had 
only « bout 56 per cent. of No. 16 (London, Brighton, 
and South Coast Railway) and of No. 18 (North 
Staffirdshire Railway), and there was therefore scope 
for sone explanation. Again, in the column headed 

Square Feet of Heating Surface per Passenger” 
there was also great variation. No. 2, the Taff Vale 
en of the old type, had only 53 per cent. of 

o, § 

The authors had given the acceleration of the Taff 
Vale steam-car, and in view of the contention that 
electricity had an enormous pull over steam, Mr. Lea 
consicicred this an interesting point. The accelera- 





(For Description, see Page 555.) 
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tion was stated as 30 miles an hour in 32 seconds. 
Of course, the mean did not represent the rapidity 
of acceleration in the initial part of the journey ; 
there, naturally, it would be much higher, and the 
rate of acceleration would fall off as the speed 
increased. It would be interesting if the authors 
could give data as to the acceleration for the first 
quarter of a mile from the start. The authors had 
made the statement that a distinct feature of the car 
was the ease with which the engine could be taken 
from the coach body. 20 minutes being ample time 
for the work, while it could be put under in the 
same time. It had strack the speaker that this 
feature was of great value, as the oe: of the 
vehicle containing the machinery would more often 
require attention in the repairing-shops than the 
portion consisting of the car only, and the ease 
with which a spare engine could be put under the 
end of the same car was # distinct advantage. 


Mr. George Hughes, chief mechanical engineer of 
the Lancashire and Yorkshire Railway, said that 
his company had purchased two steam-cars, inanu- 
factured by Messrs. Kerr, Stuart, and Co. to the 
desigas of Mr. T. Hurry Riches, and on account of 
the excellent commercial results obtained it was 
decided to build six more. In the cars built to 
Mr. Riches’ design, electric:light was used ; but in 
those designed by the speaker the lighting was by 
incandescent gas. The collapsible steps which 
constituted a feature of Mr. Riches’ design had 
been somewhat modified, the precaution being 
taken to place the handle which operated the steps 
in series, as it were, with the electric bell used 
by the conductor to give signals to the driver 
when starting. The point to be borne in mind was 
that when the lever was over and the steps were 
down, ,the circuit was broken. In addition, a 


,; scheme had been adwpted whereby a little bell- 
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crank lever was employed to operate the valve known 
as the ‘‘ passenger communication-valve,” caus- 
ing the brake to leak on; this duplicated the 
means of safety, because in travelling the com- 
munications between driver and conductor were 
liable to breakage when the steps were down. 
Another feature in Mr. Hughes’s design of engine 
was that standard flinge-plates, belonging to a class 
of engine of which the company had 250, were used. 
Moreover, all the boiler-mountings, &c., were 
standard fittings. The car underframe was con- 
structed on the cantilever principle, the main 
members being practically in the centre, extending 
from the end of the car, and resting on the transom 
or cross-beam underneath the engine ; in fact, the 
whole engine formed a bogie. The commercial 
suecess of the cars designed by Mr. Riches had, 
as the speaker had stated, led to the construc- 
tion of six others, and these also had been so 
successful that a further six had been ordered 
to be built. In the cars constructed to the 
speaker’s design the Walschaert gear had been 
adopted. He thought that if the details of Mr. 
Riches" design were examined, a striking point 
would be found in the large cylinders, 12 in. in 
diameter and 16-in. stroke. His company had 
taken the precaution to adopt a maximum cut-off 
of 60 per cent., so that it was not possible to run 
the boiler out of breath, as Mr. Pendred was in 
the habit of saying. In reference to what Mr. 
Lea had said, the cars on the Lancashire and York- 
shire Railway were run on gradients of 1 in 40 and 
1 in 50, and starting from a dead stand with two 
trailers behind, on a gradient of 1 in 60, had attained 
a speed of 30 miles an hour before they reached 
the summit. The acceleration was equal to about 
40 miles per hour in about 30 seconds. 

Continuing, the speaker said Mr. Riches had 
touched on several points, particularly the suita- 
bility of the cars for opening up sparsely-popu- 
lated country. The speaker had found also that 
the cars men EF well between the ordinary trains, 
and were very successful in densely-populated dis- 
tricts. The question turned on affording the public 
a good and frequent service; people travelled 
under favourable circumstances more than they 
would otherwise do, Ordinary commercial men 
might allow themselves half-an-hour to get from 
their homes to their places of business, and in the 
days of the old horse-car a man could live a certain 
distance from his place of business ; in these times 
of electric traction he could live twice or three 
times as far away. Electric traction and steam 
rail-cars might be regarded as assisting in the solu- 
tion of the housing problem. 

Mr. W. H. Maw said he would like to paya 
tribute to the memory of a very old friend of his, 
the late William Bridges Adams. In any discus- 
sion on the uso of these motor-cars acknowledg- 
ment should be made of the debt due to this 
locomotive engineer. Probably few of the members 

resent had had the pleasure of knowing Mr. 
Bridges Adams personally, but the older railway 
members would recall him as an interesting per- 
sonality, who was most enthusiastic in advocating 
frequent and light railway traffic. More than sixty 
years ago Mr. Adams was engaged in’ getting 
railway companies to take up the question of 
using combined locomotives and carriages in the 
form of light steam trains. Mr. Samuels, then the 
engineer of the old Eastern Counties Railway, had 
been good enough to give Mr. Adams facilities for 
trying his plans, and the speaker well remembered 
that when, in 1855, he went to the Eastern 
Counties to serve his time, some of the later 
examples of Mr. Adams’s work had just been re- 
moved from the line. The time had not then seemed 
ripe for the use of such light engines and trains, 
put, in the spéaker’s view, they had many features 
that owt 5 to be remembered. ~ 

‘ One of the most successful of the combined 
engines ‘and carriages designed by Mr. Adams— 
the ‘‘ Enfield””—was put on the Eastern Counties 
line in January, 1849. This*car weighed about 
15} tons empty, and abcut 21 tons loaded. It 
had passenger compartments which accommodated 
84 passengers, and it hauled a trailer 40 ft. long by 
9% ft. wide, with accommodation for 116 passengers. 
That engine and car ran for several years.’ The 
speaker had a lively recollection of the ‘‘ Enfield,” 
because at the time that*he went to the Exstern 
Counties at Stratford it had just been placed on the 
scrap-heap, and about. two years afterwards was 
removed from that position, it having been resolved 
that it should be done up ‘and used for hauling a 





directors’ carriage. The stripping and overhauling of 
it had been placed chiefly in the hands of the speaker 
and a fellow apprentice, each doing one'side. The 
‘* Enfield” a very low platform, about 18 in. or 
20 in. above the rail, the whole of the motion being 
above tha foot-plates, in view of the driver or of any- 
one on the platform. The speaker and his fellow 
apprentice, not being very busy at the time, took an 
interest in getting up bright everything that could 
be so treated. He hoped they had made a good 
job of it, and they were certainly proud of the 
engine when it went out for trial. Shortly after- 
wards, however, their pride had a fall. The first 
station to run through on the trial was Lea Bridge, 
where there had been a new platform erected. On 
going through this station a sudden scraping noise 
was heard, and the engine was brought up stand- 
ing. It was found that the foot-plate had cut into 
the brick front of the platform, so that the engine 
became fixed. The ignominious result followed 
that another engine had to be summoned to 
haul the ‘‘ Enfield” back to a cross-over road, so 
that it could be run back to Stratford. A good 
piece had'then to be chipped off the foot-plate on 
each side. After that the ‘‘ Eafield” did good work 
for some years. When overhauled, the carriage part 
was taken off, and a buffer beam being fitted at the 
trailing end, it was used simply as a hauling engine. 

Mr. Maw here stated, in answer to an inquiry, 
that the cylinders of the ‘‘ Enfield” were 8 in. 
in diameter, with a 12-in. stroke.* 

Continuing, the speaker said that there seemed 
to be a gap of nearly thirty years before any- 
thing more was done, and then, as mentioned in 
the paper, Mr. Rowan brought out some com- 
bined steam-coaches about 1873. At that period 
the late Mr. Robert Fairlie did a good deal 
of work in the same direction, and the Belgian 
engineers also took the matter up, while a number 
of combined locomotives and carriages were exhi- 
bited in 1873 at the Vienna Exhibition. These 
were introduced, not_so much for intermediate 
traffic on standard railways, as for use on light 
railways, and the speaker believed that many of the 
engines were still running ; they did not, how- 
ever, become so popular ai was expected. One 
probable reason of Mr. Adams’s want of success 
with his engines, and also that of later examples, 
was that they were used as engines which had to 
be turned at their terminal stations or shifted to 
the other end of their trains. Mr. Lea had referred 
to the fact that the engines discussed in the paper 
were, with their carriages, run both ways, which, 
in the opinion of the speaker, was a very great 
advantage indeed. The earlier types had to be 
turned on a triangle or a turntable, and that made 
all the difference in light goods traffic. 

Mr. L. Pendred asked Mr. Riches if he could 
supply information as to the cost of running the 
cars, either per ton-mile or per passenger-tmile. 
This information Mr. Riches promised to supply. 

Mr. R. H. Burnett, of Messrs. Beyer, Peacock 
and Co., referred to the marked difference between 
single and coupled engines in the designs exhibited. 
The reason appeared to him to be that there was 
no common ground upon which the designs were 
based. It was no doubt an advantage that the 
engine and carriage should be self-contained, and, 
in place of the engine running round the car, that 
the driver should work the train from the other 
end ; but he would point out that the moment a 
trailer was put on simplicity was gone, because the 
car and the engine had to run round the trailer ; 
he did not suppose the Board of Trade rules would 
permit the whole train to be pushed backwards. 
He would ask if the design-was to be confined 
to the single engine and one carriage, or was it 
to be a small engine with a carriage attached to it, 
pulling a train of one or more vehicles? But the 
engines that were designed as single engines were 
designed suitably for taking the engine and vehicle 
as one machine, and the moment a number of 
carriages were put on behind there was at once 
introduced an ordinary, more or less, heavy train. 
The speaker had known it specified that the engine 
should be capable of taking not only its own 
carriages, but: several others, and, on special days, 
a few horse-boxes. Another and important point 





* The “Enfield” had single driving-wheels, 5 ft. in 
diameter, and one pair of carrying-wheels, the wheel-base 
of the combined engine and carrisge as originally con- 
structed being 20 ft. The boiler was of the ordinary 
locomotive type, and had a total heating surface of 255 
square feet, uf which 25 square feet were fire-box surface, 
and 230 square feet tube surface, 





had reference to the advantage of the system in 
runuing between ordinary trains on the suburb; 
lines, and picking up passengers from stations a‘ 
which it would not be worth while for an ordi. 
nary train to stop. Again, it was urged as 
an advantage that these motors created a traffic 
in outlying districts ; this, to the speaker, 
seemed to suggest light railways. If an engine 
were designed for light railways, the weight upon 
the driving-wheels, whether single or coupled, must 
be kept down. If, however, the idea was to run 
intermediate short trains upon thickly-populate:| 
suburban lines, the weight upon the driving- wheels 
would be a secondary matter, and the driving-axlo 
could be weighted up to the load of the other 
engines running over that line. Were the vehicle 
intended to be used on a railway with strong rails, 
all the adhesion could be got upon a single pair of 
wheels. That appeared to be the point deter- 
mining whether there should be a coupled or a singly 
engine. If the engine were taking not only its own 
vehicles, but a number of vehicles behind it up a 
steep incline, a six-coupled engine might be neces- 
sary, if the road were a light one. 

Admitting the danger of criticising without full 
knowledge of the conditions affecting the design, 
Mr. Burnett said that he could not understand 
the marked difference in the design of the boilers 
from the ordinary locomotive type, for it seemed 
to him that if the latter were suitable for a big 
engine, it would be suitable for a small one. 
The boiler, the speaker said, should be put well 
forward, which would give accessibility for firing 
at the back. In one example illustrated all the 
weight came on the one axle, with the advantage of 
getting adhesion on a single axle. If there were 
any fear, however, of too great a weight coming 
upon the front axle, there was no reason why 
the centre carrying the pivot upon which the 
carriage rested should not be placed backwards— 
as far back as the second axle, if desired. The 
engine would then go round corners just as well 
whether the pivot were half-way between the two 
axles or near one or the other. In the design of 
some single engines for the North Staffordshire 
Railway, in which Mr. Burnett had taken part, plenty 
of weight was got upon the front axle, the cylinders 
being, as it were, backwards towards the second 
axle, and the pivot nearer the trailing than the 
leading axle. In that way the load upon the axles 
could be proportioned exactly as required. Although 
this was a single engine—without coupling-rods— 
the adhesion was ample. With the engine, car- 
riages, and even the trailer, taking as many pas- 
sengers as an ordinary carriage, it would be found 
that, with a single driving-axle, and about 12 tons 
on that axle, the adhesion would work out as equal 
to that of a train of 400 lons and an engine of 100 
tons, with all its axles coupled. The commercial 
aspect of the question was the concern of the traflic 
manager, and he would not go into it; all that 
mechanical engineers had to do was to produce an 
engine that would be most suitable to the work 
required. Finally, he considered that coupling 
and the weight upon the axle were essential points 
to be determined before one design could be com- 
pared with another. ; 

Mr. G. H. Burrows, of the Great Western Rail- 
way, stated that the first two cars for his line were 
built at Swindon in October; 1903, to Mr. Church- 
ward’s design, and were put to work in the Stroud 
Valley. The results completely justified further 
expenditure, and the building of the cars had been 
continued until the beginning of the present year. 
The company now had eighty motor-cars, thirty- 
four of them being 70 ft. long, while the majority 
of the others were 59 ft. 6 in. long. In addition to 
the motor-cars, there were now running thirty-four 
trailer-cars, most of them being 70 ft. long. The 
original cars were open from end to end, the engine- 
room excepted, and the later cars were somewhat 
more elaborate iu construction, having a motor- 
room, smoking and non-smoking compartments, a 
driver's compartment at the other end, a vestibule 
and a luggage compartment. The cars, the speaker 
stated, were running on gradients of 1 in 35 and | 
in 42, the gradient on a bank just out of Plymouth 
being 1 in 100 for a distance of 3 miles. The motor 
and trailing-cars were fitted with regulator gear, 
brake gear, and whistle gear at each end, 80 that 
they might be run in a shuttle service without 
reversing or running round a triangle. When the 
trailing car was attached it was possible to drive the 
engines from the.end of the trailer-car without 
running round, The cars carried 450 gallons of 
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water, and, without a trailing car, ran, as a rule, 30 
miles before taking a fresh supply. A typical ser- 
vice for these cars was that between Chalford and 
Stonehouse, on the main line between Swindon and 
Gloucester. This was a shuttle service of half-an- 
hour, the actual running being 25 minutes, in the 
course of which there were nine stops ; the average 
would be about ? minute per stop. The valley 
served had a population of 40,000, which, with 
the exception of Stroud and Stonehouse, was 
fairly distributed. The average run of the motor- 
car was about 200 miles per day. A fairly high 
acceleration was necessary, and from an actual test 
it was found to be 1.47 ft. per second per second ; 
that was with a 60 per cent. cut-off. The cars on 
the Great Western Railway ran up to 75 per cent. 
maximum cut-off, and no difficulty was experienced 
in keeping up the boiler pressure. As reyarded 
maintenance, one of the greatest troubles had arisen 
from the bad water supplied to the boilers ; but it 
was hoped that water-softening installations would 
get over this difficulty. Another trouble was that the 
stiffeners of the earlier cars were not stout enough 
between the frames. Driving on toa trailing coupled 
wheel produced a certain racking action between 
the two frames, and if the stiffeners were not fairly 
substantial, they began to work loose; that had 
been a trouble, especially at the cylinder end. 
Stiffer angle-irons and bolts were being put in, 
however, and the trouble was being uiaily over- 
come. The earlier cars had 3-ft. 6-in. driving 
wheels. They were originally designed to run at 
30 miles an hour, but they were speeded up by the 
traffic department toabout 50 miles. The engines, 
however, were found to be knocking themselves 
out, and in later cars, with 4-ft. wheels, taking the 
same speed with a less number of revolutions, the 
eugines were not so much stressed. 

In regard to facilities for effecting repairs, Mr. 
Burrows stated that the boilers were first of all de- 
tached from the carrying brackets on the engine 
frames, and lifted through the roof by an overhead 
crane ; after that, it was an easy matter to run the 
engine out from under the coach. Recent develop- 
ments had been more in the direction of using a sepa- 
rate engine entirely, and running it with a trailer- 
car, or two or three trailer-cars, as might be neces- 
sary. The trailer-cars and the engine were fitted 
with double regulator gear, so that the engine 
itself could be driven from the end of the train, 
and the shuttle service could still be main- 
tained without running the engine round. The 
traffic at Plymouth had grown. very heavy, and 
one of the latest ideas of the company had been to 
run an ordinary engine with two trailer-cars at each 
end, thus forming a train of five vehicles. In that 
case the driver would hardly ever be on the foot- 
plate, but at either end of the train, the fireman 
being left on the foot-plate to maintain steam pres- 
sure. The speaker could not give the actual cost 
of running, but he thought it might be of interest 
to state that the average coal consumption of the 
cars for the past six months had been 20 Ib. per 
mile. All depended upon the service, the maximum 
being about 25 Ib., and the minimum 13 Ib., per 
mue, 

Mr. McKenzie asked members of the Insti- 
tution who were actually engaged in working these 
vehicles to supplement the paper with reliable 
figures as to cost. The speaker would join issue 
with Mr. Burnett as to the limitation of the n- 
sibility of the mechanical engineer, the duty of the 
latter extending, in the opinion of the speaker, 
to the production of the best vehicle for its pur- 
pose at the lowest cost; and the cost factor had 
therefore to be considered. He would urge those 
concerned with the vehicles to collaborate for the 
production of figures showing the actual cost per 
mile of the steam-car and of the separate engine 
and trailer type, and to compare with this cost the 
cost of a petrol motor-car. The Great Northern 
Railway and the London, Brighton, and South 
Coast Railway were using petrol motor - cars, 
in addition to which the electric auto-car of 
the North-Eastern Railway had a petrol-motor 
for generating power, although the transmission 
was electrical; it had also an accumulator or 
secondary battery as part of its transmission system. 
In Table I. of the paper, the cost of steam-cars 
was given as 7.74d. per mile, and for the original 
system of small engine and train 23.45d. per mile. 
The speaker would ask in what the difference con- 
sisted between the small train and the train ex- 
perimented with on the Great Western Railway. 
The speaker thought the running cost per mile 


‘to hear more about that. 








could not be very different from that of the original 
small train. 

Mr. Lawrence asked for a few more particulars of 
the train with an engine in the middle and worked 
from each end. In his view the success of these 
motor-trains or cars was simply due to the abolition 
of shunting at the terminal stations. He had been 
in charge of running-sheds in Manchester where 
the point was much accentuated. A suburban train 
ran in, and another engine was required to go on 
at the other end, with the practical result that the 
locomotive power had to be considerably increased 
for short distances, like Manchester to Stockport 
and Manchester to Liverpool (40 and 20-minute 
runs); in other words, 20 per cent. more engine 

wer was required for the same haulage, simply 

use of the necessity for an engine at each end, 
and the turning constituted a great nuisance. 
The speaker was not of opinion that any economy 
of fuel would enter into the question ; with coal 
at its present price it would scarcely matter whether 
the consumption was 13 lb. or 26 lb. Wages, 
capital outlay, &:., would make the coal consump- 
tion sink into insignificance. 

Mr. Manico, of the North London Railway, said 
that, by the courtesy of Mr. Churchward, he 
had had a run on the cars in the Stroud Valley, 
and had found them very steady, in spite of a 
boiler large in diameter, and with a high centre 
of gravity. He would have anticipated rolling ; 
but, although he rode at both ends, he found 
the running was most steady. The question 
had occurred to him as to how far it was safe to 
push the trailer, as was done when going in the 
reverse direction. As regards the speed, which 
reached 40 miles an hour, the vehicle was steadier 
at the higher speed than when running at a mode- 
rate rate. , 

Mr. Sidney Stone raised a question, suggested by 
the remarks of the previous speaker, as to whether, 
when pushing a trailer, there was any difference in 
the wear of the tyres, especially on curves. In the 
paper three different types of boiler were described ; 
it would also be interesting to know the results as to 
consumption of coal for these. He had noted also 
that Mr. Hughes had done what had already been 
referred to by another speaker—namely, the placing 
of the pivot or bogie centre very near to the trailing 
wheel ; and the speaker had wondered if that course 
would not take too much weight off the leading 
wheels. In regard to the question of coupled or 
single engines, he considered that while the single 
engine might be well enough under certain condi- 
tions, yet in dirty weather the coupled engine 
would be very much the better. It would be of 
interest if Mr. Hughes would give some results of 
acceleration of electric trains as compared with 
motor trains. 

Mr. 8. B. Haslam, in replying to the discussion, 
expressed his disappointment at the absence of elec- 
trical engineers. Subsequent to the Cardiff meet- 
ing, somebody had discussed, in an unsigned letter 
to the Electrical Review, the narrow-minded way in 
which electrical matters had been looked upon at 
that meeting, and the writer of the letter had gone 
so far as to say that locomotive engineers were 
twenty years too late in bringing the question of 
these motor-cars forward. The saeaioes halt hoped 
Mr. Aspinall, at the 
Cardiff meeting, had made some remarks on the 
subject of regenerative control. The speaker did 
not, however, think that the gradients met with in 
railway practice were sufficient to overcome the 
braking effect of that regenerative control, and he 
did not regard it as applicable to railway work. On 
the question of cost, Mr. Aspinall had also called 
attention to the small mileage given in Table I. of 
the paper. These costs had been got out when the 
Taff Vale Railway were first considering the matter 
in its application to a very small branch, about 
five miles long, with an extremely sparse traffic, the 
question of motor-cars having arisen with the idea 
of tackling a sparse rather than a congested traffic. 
The reason, moreover, why more particulars of cost 
were not given in the paper was that such par- 
ticulars were not supplied by all the railway engi- 
neers, and it was thought better to leave them out 
altogether unless they could be given fully. The 
speaker, however, concluded that the actual running 
cost would work out at 5d. per train-mile, without 
allowing for interest on first cost, which would 
bring the amount up considerably. 

Referring to Mr. Lea’s remarks on the differences 
in design, the speaker thought that such differences 
were chiefly due to the yarious ideas of the 


superintendents, as well as the conditions with 
which they had to contend. Mr. Lea had 
also called attention to the easy detachment of 
the engines from the carriage, stating that that 
would simplify matters, as a greater number 
of engines could be ordered than car - bodies. 
The Taff Vale Railway had ordered 100 per cent. 
more engines than car-bodies because of the extra 
wear the former had to undergo. If separate 
engines were used with trailers behind, it would be 
just as well to have a train, and call it a motor- 
train. Trailers had to be kept in stock because 
there might come sudden rushes. The trailers 
could be left when they got to town, returning 
again with the rush in the evening, the difficulty of 
shunting would therefore be present only on one 
or two occasions. 

Mr. Riches, in bringing the discussion to a close, 
observed that from the inquiries made, it was 
evident that there were many points on which 
further information was desired. Since the Cardiff 
meeting some more experience had been gained, 
and both Mr. Haslam and he would be pleased to 
embody all the information obtained up to date in 
the written reply which would be sent in. 

A vote of thanks to the authors of the paper 
was proposed by Mr. W. H. Maw, and passed 
with acclamation. 


MECHANICAL Equipuent oF COoLLIERIES. 
per entitled ‘‘Some Notes on the Mecha- 
Dechment of Collieries,” by Mr. E. M. 7 
his 


A 
nical 
of Aberaman, was next read in abstract. 
paper we print in full on another page. 

efore the discussion commenced the author 
supplemented his paper with some explanatory 
remarks. He stated that the depth of the pit at 
which the change was made from a plain engine to 
a four-cylinder age yore engine was 580 yards. 
On the question of electric winding, since the 
paper had been written the subject of the perma- 
nent winding for the new colliery had been under 
consideration, with the object of seeing whether 
the great improvements going on in electric wind- 
ing would induce his company to depart from 
the contemplated plan of a an ordina 
steam winding-engine. The best figures which 
had been given to him by the respective makers of 
steam and electric engines showed a difference so 
small that the large capital outlay involved in the 
application of electric winding would not have 
been warranted. At the Aberdare collieries, where 
a large amount of the plant had been altered 
to electric drive, for fans, pumps, and other 
matters, the speaker had had a practical test 
made. Two boilers were separated for the pur- 
pose, and as the pit in question was 220 yards 
deep—much shallower than the other—smaller 
engines were, of course, required. The test was 
taken over 24 hours, and the output on the day 
was 2027 tons, the consumption during the day- 
time, when the main part of the work was done, 
being 3 tons 5 cwt. of coal, while during the night 
shift, when very little was done, and cunsiderable 
waste had evidently occurred, the consumption was 
2 tons 14 cwt., making a total of 5 tons 19 ewt. 
He regarded the result as unfair, to a certain 
extent, to the steam plant, as in ordinary circum- 
stances two boilers would not be separated for a 
winding-engine, and the steam they generated 
would, in the ordinary course, have been consumed 
in a fan and air-compressor, so that the waste 
shown iby the test would not have occurred. Taking 
the figures submitted by electrical engineers, indi- 
cating that 1 ton of coal might be raised with a 
unit and a half, that, the speaker said, would give 
a consumption for electric winding of 5} tons for 
the 24 hours, leaving no margin sufficient to induce 
him to pull out a fairly gocd stcam-engine, and 
put down electric drive. 

A vote of thanks to the author was proposed by 
the chairman, and passed with acclamation. 

Mr. W. H. Patchell opened the discussion. He said 
he would confirm the remark made by the authors of 
the eee on * ae roe Traftic” to the 
effect that many people believed electricity to be the 
ovly panacea for everything, but the problem 
was one of commercial results. Speaking as 
one who had served his time as a mechanical 
engineer, before he had seen anything of electrical 
engineering, he entirely agreed with the state- 
ment. Engineers were not there to sell elec- 
trical or mechanical plant, but to do whatever was 





set in the cheapest and most commercial manner. 
Conical drums had also been mentioncd in the 
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the speaker, would have gone far to help Mr. Hann 
with the winding. Last year, at the Bow Works of the 
Charing Cross Company, which Mr. Patchell had 
just left, 12,000,000 units were generated on 19,700 
tons of coal, working out to 3.96 lb. of coal per 
unit ; that was with a 13 per cent. load factor—a 
good deal worse than Mr. Hann might expect at his 
colliery. Ina paper on the electrical side of Mr. 
Hann’s developments, the speaker had hoped to see 
fuller figures; but, unfortunately, the plant had 
not then been running very leng, and he (the 
speaker) thought it would be valuable if Mr. Hann 
could give some load factors by way of an appendix. 

lhe speaker was not sure shee anything was 
wrong with the figures, but it appeared that Mr. 
Hann only took half a million tons of coal per 
annum from the shaft where the compound winding- 
engine was used, while he (Mr. Hann) had stated 
in his remarks supplementary to the paper that in 
the case of the Aberdare collieries the output 
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was over 2000 tons per day, considerably more than 
in the case mentioned in the paper. Nevertheless, 
taking it at half a million tens per annum, with 
the lift and speed of winding given in the paper, 
it only amounted, in 300 working days, to 3.6 
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hours’ work per day. When not only the cost of 
the engine at work, but the stand-by losses were 
considered, it would be seen where the heavy cost 
of the steam-winder came in. 

The figures as to coal consumption given by 
Mr. Hann in his remarks to the meeting, show- 
ing 3 tons 5 ewt. during the day and 2 tons 14 cwt. 
during the night, when the engine was doing prac- 
tically nothing, proved that the cost -was nearly 
doubled. Turning to the gas-engines referred to 
in the paper as being installed, he considered that 
when the gas was a by-product of some other manu- 
facture it was worth while to run the risk of using 
gas-engines. 

Mr. A. .Tannett Walker expressed himself as 
much interested in Mr. Hann’s remarks in regard 
to electric winding and winding by means of a 
compound engine. Electricity could not be got for 
nothing, and a good compound engine, with high- 
pressure steam and condensation, was the most 
economical appliance known. The speaker quoted 
instances that had come within his experience of a 
saving of 30 per cent. in steam by the use of 
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compound engines, instead of simple engines, for a 
rolling-mill. He gave another instance of a com- 
oy Bessemer blowing-engine which required 

ut four boilers to supply steam, while a non- 
compound engine doing the same work needed six 
boilers. He had been talking to a celebrated steel- 
maker in Germany, who had been using compound 
engines with separate condensation, and also simple 
engines for rolling, and the latter type, he was 
informed, used exactly 30 per cent. more steam 
than the tandem compound. 

Mr. E. B. Ellington referred to the results of 
the test at the Aberdare Collieries mentioned by 
Mr. Hann, the two boilers consuming 3 tons 5 cwt. 
during the day, and 2 tons 14 cwt. during the rest 
of the twenty-four hours, when hardly any work 
was done. The speaker considered it clear that 
further particulars were required before the figures 
could be accepted, because if no work was being 
done in the two boilers (which, he understood, 
were about 8 ft. by 30 ft.), the consumption should 
not have exceeded 10 ewt. per boiler in the twelve 
hours, that being a liberal allowance. Therefore 
the balance either represented work or waste ; if 
the latter, it could not be taken into account for 
the purposes of comparative calculations. 

Mr. Emerson Bainbridge was the next speaker. 
He regarded a comparison of the existing coal- 
mining practice with that of fifty years ago as 
evidence of the importance of such papers as that 
of the author. In the case of nearly all the coal- 
fields of the future, we had to look forward to 
sinking to depths of 500 or 700 yards, and to 
spending two to three hundred thousand pounds, 
as against the fifty thousand pounds of years gone 
by. In the Midlands he aimed at the same economy 
as Mr. Hann, but one great difference was that 
Mr. Hann was estimating coal at 5s. a ton, whereas 
in the Midlands the problem was to make the best 
of coal that could not be sold to anybody, worth, 
perhaps, only a few pence a ton. The problem 
was, therefore, not so much one of putting down 
plant to economise coal, as of putting down 
plant to burn coal which would hardly burn 
at all. In the South Wales district small coal 
was more valuable, and Mr. Hann had there- 
fore devoted a great deal of his time to what, 
in the speaker’s case, would be a less im- 
a matter in laying out a colliery in the 

idlands. It was, in the latter case, less impor- 
tant to secure economy of fuel than economy 
of labour, the problem of the future being how 
to bring down cost by the adoption of the best 
gradients in working on the surface and in trans- 
port of coal. In some recent collieries raising 
about 4000 tons a day, which the speaker had laid 
out in the Midlands, he had so arranged the surface 
operation as to render men almost unnecessary. 

he whole of the movement of the tubs and wagons 
was worked mechanically, so that only boys were 
required to look after them. He had been some- 
what startled to find that Mr. Hann had referred to 
the possibility of winding by a continuous arrange- 
ment which had been described in the report of the 
Tail-Rope Committee of the North of England 
Institute of Mining Engineers. As secretary to 
that Committee it had been his duty to prepare 
that report, and he remembered examining in 
Lancashire the various methods of hauling coal 
under ground ; he had been surprised to see at 
several collieries in that county tubs being brought 
up one by one, hanging by chains. Mr. Hann 
thought that instances of this practice might be in 
existence still, but he considered that there was no 
chance of its being adopted in the future, as at 
great depths it would be almost impossible to bring 
the tubs up on account of the immense weight 
of the chain hanging in the shaft. 

Mr. Hann had given a promise in his paper, 
Mr. Bainbridge said, of a further communi- 
cation on tie new colliery which he was then 
laying out, and it wouli afford the speaker 
great pleasure to compare notes of what was 
being done in tte Midlands with the work of 
one of the most enterprising engineers in South 
Wales. Mr. Bainbridge quite agreed with the 
view taken in regard to electric winding. He had 
looked into it, and had formed the conclusion that 
where coal could be obtained at such a low cost as 
in the Midlands it was impossible to face the extra 
expense of electric winding ; though, no doubt, 
improvement in electric engineering practice would 
follow. In using the compound engine, Mr. Hann 
had adopted the best instrument for his purpose, 
and the speaker hoped the author would be able to 








supply details of the condensing arrangement, 
which seemed the one thing required to make 
the matter complete. Mr. Bainbridge also asked 
whether the author had devised any mode of 
economising labour in dealing with the firing of 
boilers, and the removal of ash and refuse. 

Mr. F. T. Parker asked the author if, in replying 
to the questions, he could give some information 
about the conveying apparatus which the speaker 
believed was installed at his collieries. It would 
also be interesting if Mr. Hann would furnish a 
plan of the arrangement of his shaft. In a case 
which Mr. Parker had in mind wire ropes had 
been adopted, with great success, for guiding the 
centre ropes in the case of the up-cast shaft, where 
a lot of heavy hauling had to be done. The ropes 
were li} in. in diameter, and after running for 
twelve years, during which time they were regularly 
inspected, they were found to be in almost as good 
a condition as when put in. 

Mr. T. ‘ugden said that compound engines for 
winding c ild not well be compared with those 
used for ordinary purposes, because they had to be 
arranged to take the load at any point. Mr. Hann 
had overcome the difficulty by adapting the cylin- 
ders to that work. The compound engine was not 
only more economical, but also gave a more even 
distribution of the load, and this would tend to 
give a longer life to the rope. It appeared that 
experience pointed to a greater advantage being 
obtained from the form of winding drum de- 
scribed than might have been expected from the 
principle of construction, and he would ask the 
author to explain more fully how the advantage 
of the modified form of drum came about. He 
rather thought that the author had been mis- 
understood on the subject of continuous winding. 
In winding, the aim seemed to,be to take the tubs 
out and put others in without stopping ; if it could 
be done, it would, of course, be very much cheaper 
than any system of special engine for winding in 
the present way. He considered that the author’s 
arrangement for preventing over-winding very in- 

enious, and regretted the absence of further 
etails explaining the system. The practice of de- 
taching hooks, now generally followed, liberated the 
rope when an overwind took place. This arrange- 
ment was not very satisfactory ; it went on the 
assumption that the engineer would soon find out 
what had happened ; but if he did not do so, 
what would take place? The light end of the rope 
had also to be considered, and what had gone on 
with the down cage. The great velocity of that 
end would, of course, smash up the cage. An 
arrangement for applying a steam brake which 
would operate automatically was, in the speaker’s 
opinion, the correct principle to adopt. 

As the time for adjournment was past, Mr. Riches 
here requested other members having anything to 
say to communicate with the Secretary in writing. 
He called a Mr. Hann to reply briefly, leaving 
him to amplify his remarks later on in writing. 

Mr. Hann, referring to Mr. Patchell’s observa- 
tions, pointed out that the economy of the engines 
was not put forward as a comparison between a 
plain engine and a compound, but as between the 
actual results obtained with a plain engine which 
was not exactly up-to date, and the actual re- 
sults of the compound engine. That, he thought, 
had been plainly stated. It was not a comparison 
between the very best things a plain engine and a 
compound engine could do. In spite of that, the 
speaker’s experience led him to think that the 
figures quoted by Mr. Tannett Walker for the 
economy of the compound engine were under the 
mark ; for himself he would put this economy at 
over 30 per cent. 

With regard to continuous winding, he well re- 
membered reading the report Mr. Bainbridge had 
prepared when he was secretary of the Tail Rope 
Committee, but he did not feel pessimistic about 
the possibilities of continuous winding. Referring 
to another speaker’s remarks on this subject, Mr. 
Hann said that the difficulty was owing to the depth 
of the pits, which made it troublesome to main- 
tain the ropes, that were raising the coal, in proper 
parallelism to carry up the load in the way re- 
quired. Of course, the speed would be low and the 
weight would be great ; but he did not think that 
the weight, even in a deep shaft, would be much 
more than was attached to the windlasses working 
some of the very highly-inclined seams of great 
length, where a large number of tubs were brought 
up inclines of as much as 2 ft. in the yard, or 
higher gradients than that. In this case the gravity 








would, roughly speaking, amount to two-thirds of 
that of a vertical shaft, so that, from the point of 
view of mechanical work to be performed, the 
difference in bringing loads up an incline of that 
sort and up a vertical shaft was not so great as might 
at first appear. 

Mr. Sugden had referred to overwinding, and 
the speaker believed that the arrangement he had 
adopted was quite old. In the North of France 
they had gone in for the arrangement described in 
the paper. The great reason for preferring this 
method was that the weights to be handled were 
so great as to involve enormous strength in the 
chains ; if there were an overwind at high speed, and 
a load of cages, say, 20 tons in weight, were falling 
back, it would be difficult to put up a construction 
that would hold it, and the result, if it failed, would 
be that the load would go down the pit. Prevention 
was always betterthancure. The existing overwind- 
ing system had been the outcome of an accident 
which had happened some time ago, when the 
arrangement safely arrested the load before it came 
to the top of the pit. 

The proceedings were then closed. The next 
general meeting will be held on Friday, Novem- 
ber 16. 








ELECTRICALLY-OPERATED POINTS 
AND SIGNALS AT DIDCOT. 

A HIGHLY important signalling installation ope- 
rated by electric power has recently been installed 
on the Great Western Railway at Didcot, by Messrs. 
Siemens Brothers and Co., Limited, of Queen Anne’s 
Chambers, Westminster, S.W. The arrangement of 
the lines at this important junction is illustrated 
diagrammatically in Fig. 1, page 552. At this point 
the Great Western Railway main line divides into 
two branches, the trains to Swindon and the West 
— through the station as represented by the 

orizontal line of Fig. 1, whilst those for Oxford, 
Birmingham, Birkenhead, &c., turn off to the 
north by passing round one or other of the loops 
and branches shown. The fast trains to and from 
Paddington proceed over the ‘‘ main loop,” with- 
out passing through Didcot Station, whilst stopping 
trains run through the station and thence to 
Oxford by a branch shown near the west-end box. 
There is, in addition, a ‘‘west curve,” as shown, 
by which trains can pass between Oxford and the 
West. Until the new plant was laid down the 
traffic to and from Oxford was controlled by two 
boxes—viz., the North Junction Box, shown near 
the termination of the main loop, and the west 
curve box, which is at the junction of the slow 
branch to Oxford and the west curve. Both these 
boxes have now been superseded by a single box, 
as indicated, this substitution being made possible 
by the fact that the Board of Trade will allow ap- 
proved power-operated points to be placed as far 
as 300 yards from the cabin, whilst the limit for 
hand-worked facing-points is 250 yards. A plan 
showing in detail the arrangement of tracks, and 
the position of the signals and points controlled 
by the new box, is given in Fig. 2. The proper 
orientation of this figure with Fig. 1 will be obvious 
on comparing the positions of the new signal-box 
in both. 

The number of trains passing the new cabin 
daily is much increased by the fact that there is a 
large goods yard between the new box and Didcot 
Station. To these sidings access is given by points 
16 and 22, controlled by the signals Nos. 8 and 15. 

Some of the principles embodied in the appa- 
ratus at Didcot have been incorporated in various 
signalling plants erected by Messrs. Siemens and 
Halske, of Berlin, during the last few years for 
different Continental railways. The requirements 
of our own railways, however, being much more 
stringent than are generally demanded abroad, 
Messrs. Siemens Brothers have accordingly re- 
modelled the apparatus throughout so as to adapt it 
to English practice. The current needed is supplied 
from secondary batteries which are charged from the 
power station of the Provender store, the position 
of which is shown in Fig. 1. The battery-room is 
located in a separate building near the signal-cabin. 
The cells are divided into three sets, each set being 
made up of four groups of 16 (120 ampere-hours) 
cells each. For the power circuits the cells of each 
set are grouped in series, giving an available pres- 
sure of about 128 volts, whilst on the detector cir- 
cuits they are grouped in parallel, so that these 
circuits are run at 32 volts only. During charging 
the celle of a set are grouped in series parallel, 
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making the pressure 64 volts, which is necessary, 
since the pressure available on the charging line is 
insufficient to overcome the back electromotive 
force if the cells of a group are in series. The 
switchboard, with the instruments and commuta- 
tors, is fitted up in a room immediately under the 
floor of the signal cabin, which, in the case of a 
‘‘ manual frame,” would be taken up by the inter- 
locking gear and the rods to the points and signals. 
This room at Didcot also serves as a store for spare 
parts ; and with regard to these it may be noted that 
a point motor, for instance, can be taken out and re- 
placed by a new one in a period of two minutes. 

The general idea of the system is very clearly 
shown in Fig. 3, which represents the inter- 
connections between two points and the signal 
they control. Here A, represents a signal lever, 
and B, and B, point levers. It will be seen 
that at present the signal lever is locked in 
the normal position by the catch in front of the 
electro-magnet J, Hence this signal cannot be 
pulled off until a current is sent through J, so as to 
withdraw the pawl. If the circuit through J, is 
traced, it will be seen that on the one side it is con- 
nected direct to the negative bus-bar, and on the 
other it leads through the switch G,, and thence 
to L,, where, in the present position of the point 
lever B,, the circuit is completed through one pair 
out of a number of contacts, controlled by an 
electro-magnet K,, which is energised so long as 
the points are lying in the position corresponding 
to the lever B,. Following the circuit further 
to L, it will be seen that the circuit is broken here, 
and hence the lock at A cannot be withdrawn until 
the circuit is completed at this point. This part 
of the diagram shows the point lever B, as having 
been pulled, but with the points still moving, and, 
as will be seen, magnet K, is not energised. 

It will be better at this point to follow the opera- 
tion of the point motor. The lever B, having been 
pulled, has moved switches D, and E, into the 
position shown. In passing the shaped cam the 
lever presses the rod carrying the switches C, 
and C!, into the position shown, where it becomes 
automatically locked by the catch on the armature 
of magnet K,. Current now flows from the 120- 
volt bus-bar through switches C, and D,, through 
one of the leads Z to the switch M; on the point 
motor, thence through one field-winding and the 
armature O through the negative lead, back to the 
negative bus-bar. The motor accordingly moves 
over the points by means of the worm-wheel O, 
and the rack X. As the points come home, cams 
on the worm-wheel throw over the switch U, cutting 
out the motor, and 57g, * new path for the 
current through switch N,. This switch is worked 
by the facing point-lock in conjunction with the 
point-tongues, and is only closed if the points are 
lying in the correct position and properly bolted. 
From switch N, the current flows up to the electro- 
magnet K,, which is thus energised, raising the arma- 
ture below it. The raising of this, it will be seen, 
does two things. In the first place, it withdraws the 
catch on the rod W,. This is then moved over by 
means of its spring, throwing over the switches C, 
and C!,, The shifting of C, throws the line Z on to 
the low-tension bus-bar, so that the permanent cur- 
rent is reduced to 0.08 ampere. The shifting over 
of the switch C', has at the same time inserted one or 
other of the two electro-magnets indicated at F, 
in the detector circuit through K,. This operates an 
indicator, which shows in which position the points 
are. It will be seen that this indicator cannot move 
until the current has returned from the detector N, 
to the magnet K,. In the second place the 
magnet K, has closed the string of contacts L,, one 
pair of which we saw was in the circuit of the 
lock-magnet J, of signal-lever A,. This signal- 
lever A, shifts the switches C,, C',, D', E,, G, 
in the same way as was described for the point- 
lever. The signal-motor receives current through 
Switches M, and F,, which operate in the same 
way as the point-motor, and on the completion 
of movement the current is diverted from the 
motor through the contacts P (which take the 
place of the point-detector, being in this case 
worked from the semaphore arm), and thence 
through the magnet K, and indicator or repeater F). 
The circuit which included the point-contacts L, 
and L,, and was completed through switch G, and 
lock-magnet J,, is diverted through the pulling of 
the signal-lever A, from the magnet J, to the 
magnet H, at the signal-post. This magnet con- 
trols a toggle arrangement shown opposite the 


the signal-rod, and it will be seen that unless its 
armature is firmly held to H this toggle will simply 
collapse, on the motor-rod being moved, without 
affecting the signal-rod. If from any cause the points 
become displaced, the contacts L, L, are opened, 
thus destroying the magnetism of H,, the toggle 
would collapse, and the signal automatically fly to 
‘*danger” under the influence of its counterbalance. 
The diagram, Fig. 3, merely illustrates clearly 
the principle of the apparatus, the mechanical 
details differing considerably from those shown. 
To these we shall recur after describing the 
motors for moving the signals and points, and also 
the locking and detector gears used at the latter. 
Before dealing with these we may, however, draw 
attention to the fact that the electro-magnets locking 
J, and J; to the point levers have circuits which 
are broken if a vehicle is resting on the fouling-bars 
at the track ; this is shown diagrammatically at 
R, and R,, Fig. 3, where the depression of R, 
breaks the circuit through J», allowing the catch 
to spring in and lock the lever B,. Details of the 
signal and point levers are represented in Figs. 6 to 
8. The movement of the lever is transmitted to 
the rod in the point frame through a taper-pin, held 
in place by a spring, as clearly shown in Fig. 8. 
Should any portion of the mechanism be locked, 
and the signal-man still force the lever over, this 
taper-pin simply slides out and no damage is done. 
A plan of the motor is shown in Fig. 4. Here 
M represents the motor, which, it should be stated, 
can be removed from its position by slacking two 
screws. This, by means of gearing, drives the 
worm, and through it the worm-wheel shown. This 
wheel rides loose on its pin, but by means of an 
internal friction clutch drives a cam-plate with 
which the small pinion is cast. This pinion drives 
a rack forming part of the point rod, as shown by 
the dotted lines. A good idea of the component parts 
of this gear will be obtained from Figs. 5 and 9. 
Here the worm-wheel is separately shown, and 
inside it is fitted the friction band on the left. This 
band can be expanded by screwing up the nuts be- 
longing to the system of levers shown, thus enabling 
the amount of friction to be regulated. The cam- 
plate to the right has a projection which fits into 
the opening of the friction band, and thus moves 
with it. Stops in either direction limit the move- 
ment of the cam-plate, but the use of a friction 
coupling makes it possible for the motor to over- 
run; and, indeed, the current is never switched 
off from the latter till the cam-plate is just about 
to strike one of its stops. At this time the work 
to be done has been finished. When the cam-plate 
stops, the motor continues to run on, being gradu- 
ally brought to rest by the braking action of the 
friction ring. In order to provide for reversing the 
motor, the field magnets have two windings, one 
being used for the forward, and the other for the 
reverse motion. The arrangement of the motor in 
its box is very well shown in Fig. 9, which also 
shows the lead of the point and detector-rods. 
The places at which these rods enter the box are 
made water-tight by the use of rubber cones, as 
shown in Figs. 10and 11. Experience has shown that 
these wear very well. An ordinary stufting-box could 
not be used here, since it is necessary to allow the 
rods considerable side-play. The commutators cor- 
responding to M, M, (Fig. 3) appear at the top 
right-hand corner of the box, whilst at the bottom 
right-hand corner is shown the commutator worked 
by the detector-rod corresponding to N, N;, Fig. 3. 
The box with the lid in place is perfectly watertight. 


(To be continued.) 








THE BOARD OF TRADE LIGHTSHIP 
TENDER S&.8. ‘* CARNARVON.” 

WE illustrate on page 545 a screw steamer, built by 
Scotts’ Shipbuilding and Engineering Company, 
Limited, Greenock, to the order of the Board of 
Trade, for service in the West Indies. In connection 
with this vessel Messrs. Biles, Gray, and Co., of 
London, acted as technical advisers to the Govern- 
ment Department, and designed the craft, and a glance 
at the illustrations which we publish will show at 
once that the vessel is very graceful in her propor- 
tions, and that the accommodation is most convenient. 
The ship, which is now commanded by Captain F. J. 
Lobb, R.N., Inspector of Imperial Pe Bom tne in the 
Bahamas, has a length of 185 ft., a breadth, moulded, 
of 29 ft., and a depth to the upper deck of 14 ft. 6 in. 
Above this, however, there is a long to gallant fore- 
castle, and an open-sided bridge deck, which together 
extend for about three-quarters of the vessel’s length. 


to the windlass, capstan, and anchor gear, while on 
the bridge deck there is placed a chart-house with a 
flying-deck above, and aft there is stored the ship’s 
boats, which include a steam-cutter, a cargo-cutter, 
and two whalers. On the upper deck accomimo- 
dation is provided for the deck and engineerin 
officers. The plan of this deck is given in Fig. 4, an 
the general arrangement of the quarters is clearly 
shown. The crew have csrseapentingly commodious 
berths on the main deck forward, while aft there are 
fitted up rooms for the use of the lighthouse-keepers 
and their families when going to and returning from 
the lighthouse and lightabi . The holds are arranged 
for carrying stores for the ship as well as for the light- 
houses. A large derrick is provided, with a lifting 
capacity of 10 tons, for dealing with buoys, &c. 

The vessel is fitted with triple-expansion engines of 
800 indicated horse-power, the cylinders being 15} in., 
234 in., and 36 in. in diameter, with a 30-in. stroke. 
Steam is supplied by two single-ended boilers working 
ata pressure of 1651b. per square inch. A donkey 
boiler and a very complete installation of auxiliary 
machinery have also been provided. The results on a 
trial of 12 hours’ duration were as follow :— 


Draught... Me ... 10 ft. 4in. mean 
Displacement ... ia 846 tons 
Steam pressure bos 165 Ib. 
Revolutions per minute 142 
Indicated horse-power 800 

Speed in knots 12.12 


The vessel thus exceeded the designed speed by 
0.62 of a nautical mile per hour, and general satisfac- 
tion was expressed on behalf of the Board of Trade 
with the workmanship. 





NAPIER’S BARBETTE FACING MACHINE. 
WE illustrate on pages 548 and 549 a powerful 
machine, which has been designed and manufactured 
by Messrs. Napier Brothers, Limited, of Glasgow, for 
the purpose of facing the gun-roller paths and sur- 
faees for circular racks, as well as the upper faces of 
the barbettes of warships. The machine is adapted 
for operation on the barbettes for 12-in., 9.2-in., and 
7.5-in. guns, Bigs. 1 to 6 showing it arranged for the 
first of these, Figs. 7, 8, and 9 for the second, and 
Figs. 10, 11, and 12 for the 7.5-in. gun. The action of 
the machine is the same in all three cases. 
The arrangement consists of a base-plate a, and 
an adjustable centre post b, on which the double arm c 
rotates. In this it resembles an ordinary boring and 
turning mill, with the exception that in the Napier 
machine it is the arm which rotates, and not the base. 
The gearing to each arm consists of a set of worm- 
gears d, and a spur pinion e, the latter working into 
the large central spur-wheel /, the two sets of. gearing 
being placed diametrically opposite to each other, as 
shown, so that the meaties is perfectly balanced. 
The ra part of the central spur-wheel has a truly 
turned flange, upon which the carrying rollers g run, 
and support the weight of the revolving beam. Steady- 
ing slippers are also provided, which bear on the 
under side of the flange. These slippers are provided 
with adjusting screws to prevent vieeatlen. 
The outer ends of the rotating arms are provided 
with planed faces, to which shears and slide-rest 
carrying a tool-holder h of the usual type can be 
attached, the feed motions being obtained by means of 
screws and star wheelsi. The shears can be placed 
either vertically or horizontally, and suitable means 
of adjustment are provided in order that any required 
angle with the horizontal may be obtained when 
machining the upper face of large barbette armour. 
When grinding is required on certain parts of these 
barbettes, emery-wheel grinders may be used. In this 
case the tool-hoider is removed, and a small arm carry- 
ing an emery wheel in a pair of double journals is 
fitted, and bolted to the slide-rest in place of the tool- 
holder, the drive being through a shaft and counter- 
shaft across the middle part of the machine, by means 
of belts and pulleys, as shown in the end view, Fig. 3. 
When it is necessary to face the upper parts of the 
barbette armour, a vertical extension arm is bolted to 
the outer end of the rotating beam, and shears are 
attached to the upper ends of the arm. An additional 
pair of belt pulleys and belts convey motion to the 
emery wheel. This arrangement is shown in Fig, 10. 
When the machine is employed on barbettes for 
9.2-in. and 7.5-in. guns, the centre parts of the rotating 
arms are unbolted from the inner beams, and the 
shears and slide-rest are attached to the shorter arm, 
which arrangement may be seen in Figs. 7 to 12, 
page 549. The power for driving is obtained from two 
electric motors k, which are geared to the shafts by 
means of sprocket chain gear. 








S.S. “Serrmr.”—The second of the two steamers 
built by Messrs. Scotts’ Shipbuilding and E poring 
Company, Limited, for Messrs. G. and J. Burns, Limited, 
Clyde to Manchester service, ran her trials on the Firth 
on Friday last, with very satisfactory results ; the mean 











magnet H,, through which the motor-rod drives 





The forecastle shown on the plan is given over entirely 





speed on six runs between the Cloch and Cumbrae Lights 
being half a knot in excess of the guaranteed s m 
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FOUR-CYLINDER COMPOUND TEN-COUPLED LOCOMOTIVE; MILAN 


CONSTRUCTED BY THE AUSTRO-HUNGARIAN STATE RAILWAY 


EXHIBITION. 
COMPANY, VIENNA. 



































Tue four-cylinder compound 10-coupled wheel loco- 
motive and tender, built by the Locomotive Works of 
the Staats-Eisenbahn-Gesellschaft, Vienna, illustrated 
page plate, and in Figs. 5 
to 16 on the present and opposite pages, forms part of 


in Figs. 1 to 4 on our two- 
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the locomotive display at the Milan Exhibition. 
Its principal dimensions are the following :— 


Diameter of driving and 

coupled wheels .. Av 
Diameter of pony wheels 
Fixed wheel-base ... a 
Total wheel-base ... * 
Total — of engine ... 


Distance between centres, 
first wheel to pony 
wheels 


Height of centre line of 
iler above rails Ms 
Diameter of high-pressure 
cylinders .. vd ‘¥ 
Diameter of low-pressure 
cylinders ... aie he 
Stroke a 
Frate area ... sia 
Number of tubes ... 
Length of tubes ... oat 
Outside diameter of tubes 
Inside diameter of tubes... 
Heating surface of firebox 


Heating surface of tubes... 


Heating surface of super- 


1,450 m. (4 ft. 9 in.) 
085 ,, (3,, 4, ) 
5.010 ,, (16,, 5 ,, ) 
8.670 ,, (28,, 5 4.) 
11.787 ,, (38,, 8 ,, ) 
21%. (¢...1.) 
2890 ,, (9,, 5%,, ) 
370 mm. (14.56 in.) 


630 ,, (24.80 ,, 


é 20 (28.34 ,, 
... 4,60 aq. m, (49 51 sq. ft.) 
’ 291 
5 m. (16 ft. 49 in.) 
53 mm. (2.08 in.) 


63 sq. m. (678.15 sq. ft.) 














2 
~--4-------9729 --4 











Total heating surface... 258 sq. m. (2777.18 sq. ft.) 
bee 16 atm 


Boiler pressure atmos. 
(235 lb. per sq. in.) 
Tons. 

Weight of engine empty... 70 
Weight in working order 

on first axle... “0s 9.8 
Weight in working order 

on second axle ... a 13.2 
Weight in working order 

on third axle... < 13.6 
Weight in working order 

on fourth axle ... na 13.8 
Weight in working order 

on fifth axle... ae 13.4 
Weight in working order 

on sixth axle... a 13 4 

Total weight in work- —— 
ing order co 77.2 


The two first rings forming the boiler barrel have 
an outside diameter of 1.660 metres (5 ft. 5,5, in.); they 
are formed of plates 18 millimetres (0.71 in.) thick. 
The last ring, on which is fitted the steam dome, is 
1.800 metres (5 ft. 103 in.) in outside diameter, and 
21.5 millimetres (0.84 in.) thick ; it is connected to the 
first rings by a conical ring, also 21.5 millimetres 
(0.84 in.) in thickness. The longitudinal seams have 
inside and outside straps, and with six rows of rivets ; 
the cross-seams are double-riveted. 

The fire-box is 1.630 metres (5 ft. 4 in.) in inside 
width ; the outside width of the fire-box shell is 1.830 
metres (6 ft). The fire-box is of the usual pattern, 
built of copper, with copper stays round the sides, and 








| wrought-iron stay-bolts at the crown. In order to 
allow for the free expansion and contraction of the 
tube-plate, the first rows of stay-bolts are replaced by 
stay-bars. The fire-box casing is further strengthened 
by 12 cross-stays screwed into the straps which join the 
fire-box crown with the sides, thus doing away with 
flanges for holding the threaded portion of the cross- 
stays. The water space round the fire-box is 70 milli- 
metres (2.75 in.) and 120 millimetres (4.72 in.) at the 
sides, 100 millimetres (3.93 in.) in front, and 85 milli- 
metres (3.34 in.) in the rear. A manhole is provided 
in the steam dome, and two in the second plate forming 
the front ring of the barrel ; the usual mudholes are 
also provided. For inspecting the fire-box crown and 
stays there are two holes cut through the fire-box shell 
pe closed by round discs and bolts. The boiler, with 
its tubes, weighs, empty, 21.5 tons; the water space 
contains 5.980 cubic metres (1328 gallons), the capacity 
of the steam space amounting to 4.5 cubic metres 
(159 cubic feet). 

The two frame-plates are 28 millimetres (1.1 in.) 
thick; they are connected together by the buffer 
beam, the cylinder casting, by a light stay formed of 
plates, and which carries the guides for the high- 
pressure slide-valves, by the guide-yokes, by two 
vertical plates connected together by a horizontal one. 
by a horizontal créss-stay cndsnenth the ash-box, and 
by the rear beam. The cylinder casting acts as 4 
saddle, on which rests the smoke-box ; the two vertic 21 

lates act as guide-supports for the boiler, and the 
bashmatat plate as front support for the fire-box. 





The locomotive is carried, as shown, on six axles. 
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1} Feg. 16. fh The coupled-wheel springs are underneath the axle- 
: See. sexi aE REET Rlpvetaahanae De boxes; those of the front pony wheels are above 
| \e--950 ~~~ oo the axle-boxes. All springs are of the same dimen- 
WW sions ; their length when under no-load is 900 milli- 
re - TT metres (35.43 in.) ; py! contain 17 plates, each having 
Be | a cross-section of 90 by 10 millimetres (3.54 in. by 
1 Bt : We I: 0.39 in.), and the deflection is 8 millimetres (0.31 in.) 
-_= iH | per ton load. The front pony axle has a radial - 
apelag : é Pree 2 of 50 millimetres (1.96 in.). The second and 
! cos ig fo -a--[263Z----tat ti So | See coupled axles have also a radial play of 26 millimetres 
| fh yy I asaseabishamianiosis saben meet 68098 So) oo | (1.02 in.) both sides; this enables the engine to take 
oF games See nee ---t- ~-4}} ---------- HH t--- curves down to 180 metres (590 ft.) in radius, For 
© Kj}-----+4-------4------—------- 3010 : i. Sa Se ae the same object the driving-wheel tyres are not 
285i “7 t On <i a ee Fy 223 flanged. In order to further facilitate the play of each 
Bia ee — aN! ed eee) i separate axle, the axle-boxes are tapered at the sides 
1 Fi ig} 4 eee ae bw oe NTI * Wht in both directions, this decreasing the stresses on the 
: 7 Se << = bearings when the axles are on the slant when runnin 
| Bi MH 22100 —— Fe ~——= on curves. The driving-axle is of 3 per cent. nicke 
io. § <= are 665 ft ht “A i ee i steel ; it is illustrated in Figs. 8 to 11, page 556. The 
RS 19 625 — a ad. ie “Tt 2 axle-boxes are shown in Figs. 6 and 7 on the same page. 
rs OE dP 2 Pty t< pth 960 -P- of : The crank-axle is bored as shown, and its principal 
Se . ws 7h =4 hl Se ae dimensions are the following :— 
Bat adie <—", a8. 8 a ceme| & Diameter of a ins.. ... 240mm. ( 9.44 in.) 
| EES ert a gnaueree!d aghiviieas |... eS Caen 
i 2K sae ae is pia) Aaa of journ on -” ad LO os 
t 2 ¥ Biter Ba a: ' Dice journals crank-pin 
: + whheanpelia: ~ oo . centres... ... 530 ,, (20.86 ,, ) 
8 a a oe wee Distance between _ journal 
4 --166---+ --<- SO he Nf sep ti centres - ~» 2 ea) 
% fi SS eel eee aR 'é: anes = The principal dimensions of the other axles are as 
t | +L eee i follow :— 
~ =! i | Diameter of journals of coupled ’ 
eg st RES « SS es Saggy 0 mm, (7.87 in.) 
salt MERE i RS art of journals of cou 
. & ne eee —_ —— i th eee tS 
rs L h. ao 2 ” aeeeaneeane tc. ‘ Disease between journal centres 
2 of coupled axles... 1130 ,, (44.49,, ) 
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Diameter of journals of trailing 


axle me “an ae ... 180 mm. ( 7.08 in.) 
Length of journals of trailing 

axle rae = ae na eo . 106, ) 
Distance between journal centres 

of trailing axle ... ee .- 1000 ,, (42.92,, ) 


Figs. 12 and 13, page 556, illustrate the crossheads ; 
these, as will be sean, are with single-slide bars. The 
low-pressure crossheads are fitted with the driver for 
the lead lever of the Walschaert gear. This gear drives 
the low-pressure valves direct ; the high-pressure valves 
are driven from the low-pressure gearing through a 
countershaft. Steam distribution is by three-ported 
slide-valves of the usualtype. Both the high and low- 
pressure cylioders are on an incline of 1 in 8, the high- 

ressure cylinders being mounted inside the frames. 
The pistons and valves are provided with through rods. 

The boiler is supplied with feed-water by two 
Friedmann suction-injectors ; lubrication of the cylin- 
ders and valve chests is ensured by two Friedmann 
pum The vacuum brake is on the Hardy patent. 
One brake cylinder is in front of the driving axle, 
and acts on the first four coupled wheels ; the other is 
in the rear of the last coupled axle underneath the 
ash-box, and acts on the two rear coupled wheels. 
The brake cylinders are connected together by tubes. 

The tender is illustrated in Figs. 14 to 16 on page 
557. It is carried on three axles; the wheel base is 
3.2 metres (10 ft. 6 in.). Distance between centres of 
front and middle axles, 1.7 metres (5 ft. 7 in.) ; distance 
between centres of middle and rear axles, 1.5 metres 
(4 ft. 11 in.). The wheels, like the pony wheels of 
the engine, are 1.035 metres (3 ft. 4} in.) in diameter. 








NOTES FROM THE UNITED STATES. 
PuILapDELPutA, October 17. 

Ir has been ascertained that contracts amounting to 
1,900,000 tons of steel rails have been accepted for 
delivery next year. All kinds of iron and steel are 
in demand, and it is a safe statement to make that 
outside of steel rails the country is sold six months 
ahead. The premium over current rates on pig iron 
varies from 1 dol. to 2 dols. per ton, depending largely 
on the quality of iron. There is a great scarcity of 
black and galvanised sheets, and merchants who have 
stocks on hand announce an advance to-day of of 1 dol. 
per ton. Jobbers are securing good premiums on spot 
delivery of iron bars. Stocks of wire nails, wire fenc- 
ing, and barb wire have been reduced almost to 
nothing. There isa general scurrying after iron and 
steel products by jobbers, and they are finding it im- 
possible to secure the acceptance of orders for the 
quantities of material they are likely to buy. Another 
difficulty is that a great many manufacturers of 
finished products, such as stoves, builders’ hardware, 
&c., cannot obtain cars fast enough to keep their en- 
gagements. 

Ore shipments to October 1, this year, from the lakes 
foot up 28,150,755 tons, an increase of 2,678,149 tons 
over same period last year. Basing shipments for the 
rest of the year on previous averages, it is estimated 
that the shipments for the entire year will aggregate 
36,154,053 tons, as compared with 33,476,904 tons last 
year. Prices and ore freight rates remain the same. 

The builders of freight-cars and of passenger-cars 
are accepting orders for the delivery of cars next year, 
and these orders are coming from nearly every railway 
system in the country. The Buffalo, Rochester, and 
Pittsburg Railroad have just contracted for twenty 
large locomotives and 500 steel cars of 50 tons capacity, 
the deliveries on which begin next spring. The 
Atchison Railroad has also purchased, or, rather, con- 
tracted for, 2500 freight-cars, besides other material 
for the construction of roads. It has been estimated 
that orders received last week foot up 9000 freight 
cars. Orders have also been received from railroad 
companies outside of the United States for 2000 cars at 
the shops of American car-builders in Europe. The 
placing of these heavy orders is a notice to the iron 
and steel makers that they will have to take care of 
these requirements very shortly. It is scarcely worth 
while to make note of the ever present rush of orders 
for small quantities less than 1000 tons. One of the 
large orders recently placed has come from the 
Canadian Pacific Railway, which has contracted for 
19,000 tons of steel for bridge construction. Amon 
the recent large orders for steel rails is one from the 
Baltimore and Ohio Railroad for 37,000 tons, and one 
from the Chicago and Southern Traction Company for 
6000 tons. The orders booked last week from the 
electric traction companies foot up 15,000 tons. 

The rush of freight is causing considerable conges- 
tiov. The Pennsylvania Railroad Company yesterday 
notified the steel plants in the Pittsburg district that 
they would receive no freight for thirty-six hours, in 
order that they might have an opportunity for clearing 
the congested tracks. The railroad companies are 


complaining of the slow deliveries of steel cars, but 
they are making the best of the situation, and are 
working every hour of the twenty-four to keep the 
things moving. -The difficulty will not assume very 
serious proportions. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was excited and very active, and 
fully 22,000 tons of Cleveland warrants were dealt in. 
The business opened at 57s. 10d. cash, or 64d. up, and 
then jumped to 58s. 14d. cash, while the other dealings 
were at 58s. 6d. twenty-eight days, 583. 2d. and then 
583s. 6d. one month, and 583. 11}d. and 59s. three 
months. The closing quotations were: 58s. 1d. cash, 58s. 5d. 
one month, and 593. U4d. three monthssellers. Hematite 
was also strong, and the turnover was about 3000 tons, at 
693. 74d. and then 70s. cash, and 70s. 14d. and 70s. 3d. 
one month; and the closing quotation was 7s. cash sellers. 
In the afternoon the market was a shade easier, and 12,000 
tons of Cleveland warrants changed hands at 57s. 9d. cash, 
58s. O4d. seven days, 583. 3d., 583. 24d, 583. 3d., and 
583. 2d. one month. Closing sellers quoted 57s. 10}d. 
cash, and 58s. 24d. one month. Hematite was still 
firm, and was done at 703. cash, and 703. 44d. one month. 
On Friday morning the market was irregular, and the 
dealings were confined to about 12,000 tons of Cleveland 
warrants. The business wasat from 57s. 9}d. to 58s. a 
to 57s. 104d. cash, 583. 2d. seven days, and from 583. 14d. 
to 58s. 6d. one month. At the close there were sellers 
at 57s. 11d. cash and 58s. 4d. one month. In the after- 
noon the tone was fairly steady, and a good business of 
17,000 tons of Cleveland warrants was put through at 
57s. 10}d. cash, 583. 2d., 58s. 44d., ad 58s. 34d. one 
month, and 593. 14d. and 593. three months, and closing 
sellers quoted 57s. 11d. cash and 58s. 4d. one month. 
About 3000 tons of hematite was done at 69s. 104d. 
thirteen days, 693. 10d. and 69s. 94d. ten days, and 70s. 3d. 
one month. The market was easier on Monday morning. 
and Cleveland warrants changed hands at 57s. 7d. cash ; 
but after opening strong at 58s. 6d. the month position 
fell away to 58s., 58s. 14d., 583., and 583. 04d., and the 
other dealings were at 57s. 10d. and 57s. 6d. four days, 
583. 7d. and 58s. 9d. three months. The turnover was 
17,000 tons, and the closing quotations were 57s. 8d. cash 
and 58s. 1d. one month. The weakness was again pre- 
vailing in the afternoon, and 4000 tons of Cleveland 
warrants were done at 57s. 5d. cash and four days and 
573. 104d. one month. Closing sellers quoted 57s. 5d. 
cash and 57s, 10d. one month. On Tuesday morning 
the market opened strong with Cleveland warrants 
at 57s. 9d. cash and 583. one month, and then prices 
jumped to 58s. cash and 58s. . one month. The 
closing quotations were 4d. easier, at 57s. 114d. cash, 
58s. 4d. one month, and 58s. 104d. three months sellers. 
The turnover was 18,000 tons. In the afternoon the 
tone was again strong, and Cleveland warrants con- 
tinued to advance. The dealings were about 16,000 tons, 
at from 583. 1d. to 58s. 44d. cash, from 58s. 64d. to 58s. - 
one month, and from 59s. 3d. to 59s. 44d. three months. 
The close was firm, with sellers at 58s. 44d. cash and 
58s. 10d. one month. Hematite was firm, and 2500 tons 
changed hands at 703. cash and 70s. 14d. six days, and 
closing sellers quoted 70s. 3d. cash. When the market 
opened to-day (Wednesday) renewed strength was ex- 
hibited, and Cleveland warrants were done at from 
583. 44d. to 583. 64d. to 583. 44d. cash, from 583. 9d. to 
58s. 114d. to 58s. 104d. one month, and from 59s. 44d. to 
593. 6d. three months. The turnover was about 20,000 
tons, and the closing quotations were firm at 58s. 54d. 
cash and 58s. 11d. one month sellers. Hematite was a 
shade firmer, and 2000 tons changed hands at 703. 14d. cash. 
At the afternoon session, the tone was easier all round, 
and Cleveland warrants were dealt in at 58s. 34d. and 
58s. 3d. cash, 58s. 9d., 58s. 7d., and 583. 8d. one month. 
and 593. 3d. three months. Closing sellers quoted 
58s, 24d. cash and 583. 8d. one month. One lot of hema- 
tite was done at 70s. cash with sellers over. The total 
turnover for the session was estimated at 15,000 tons. 
The following are the market quotations for makers’ (No. 1) 
iron :—Clyde, 69s.; Calder, 692. ; Gartsherrie, 693. 6d. ; 
Summerlee, 703. 6d.; Langloan, 683. 6d.; and Coltness, 
80s. 6d. (all shipped at Glasgow); Glengarnock (shipped 
at i 70s. ; Shotts (shipped at Leith), 68s. 6d.; 
and Carron (shipped at Grangemouth), 70. 


Sulphate of Ammonia.—During the past week sulphate 
of ammonia has experienced a better demand. The price 
has appreciated to 12/. 5s. per ton for prompt business, 
Glasgow or Leith, while the forward quotation is also 
better, and is named at 12/. 123. 6d. per ton. The amount 
shipped last week from Leith harbour was 144 tons. 


Malleable Iron.—The local inquiry is stated by the 
Scotch malleable iron makers to be slow, and new con- 
tracts are scarce. The inquiry for lots for shipment is 
rather better, but the hardening tendency of freights is 
likely to affect business. 


Bank Rates on Pig-Iron Warrants Again Advanced.— 
Following on the advance to 6 per cent. in the Bank of 


&| England rate of discount, the Scotch banks have raised 


their rate for loans on pig-iron warrants to 64 per cent. 


Scotch Steel Trade.—The prevailing conditions in the 
Scotch steel trade are practically unaltered since the last 
report, with, perhaps, the exception that the demand for 
the heavier class of steel is not so good. The export 
trade still continues on a la scale, and structural 
material is being freely ship to Canada. Orders for 
angles and plates are still being received from Japan, as 
well as from Germany and Belgium. Thin sheets are the 
subject of a steady demand, and supplies are said to be 
limited. There has been no change made in the official 
list of prices, but with pig iron at such a high figure it is 
currently expected that steel-makers may make an early 
increase in prices. Against this, of course, is the fact 
that the home demand for plates and angles is very much 
reduced, owing to the boiler-makers’ strike. However, 





another meeting of the masters and men was held here 





to day, with a view to a settlement. No report of the 
proceedings has been made public, although it was 
officially stated that the meeting was adjourned. [It is 
rumoured that the conference will be resumed to-morrow 
(Thursday) forenoon. 


Scotch Iron for America.—There have lately been re- 
ceived here both orders and inquiries for large lots of 
Scotch pig iron for the Statesand Canada. For the latter 
place urgent delivery is wanted, owing to the probable 
early close of navigation. 


Steel Rails for China.—Inquiries are at present in this 
market for steel rails for China, and these are causing 
much interest, as it would seem to point to a devel )p- 
ment in railway expansion in that country. 


Institution of Engineers and Shipbuilders in Scotland.— 
The first general meeting of the fiftieth, or jubilee, 
session of the Institution of Engineers and Shipbuilders 
in Scotland was held in the rooms in Bath-street, Glas- 
gow, on Tuesday evening. Mr. James Gilchrist, the 
president, occupied the chair. The annual report of the 
council for the session 1905-6 was submitted and adopted. 
In his opening address Mr. Gilchrist drew attention to 
the fact that the Institution was in a flourishing condi- 
tion, and that the balances were satisfactory, amounting 
to 82082. 5s. 6d. He said that they had now reached a very 
important epoch in thehistory of the Institution—theopen- 
ing of their year of jubilee. Mr. Gilchrist referred in 
an interesting manner to their first president in 1856— 
Professor Dr. Macquorn Rankine, whose writings were 
familiar to every engineer. He also mentioned a number 
of the more prominent men, who, in the early days, 
were members of the Institution, such as Mr. Walter 
Montgomery Neilson, of locomotive fame; Mr. James 
Reid, who practically brought the locomotive to its present 
state of efficiency ; Mr. James M. Gale, whose name would 
be for ever associated with Glasgow’s magnificent water 
supply ; Mr. William Foulis, whose wonderful knowledge 
did so much to light the city at the least possible cost ; 
Mr. John Elder, of Fairfield ; Dr. A. C. Kirk, the famous 
designer and introducer of the triple-expansion engine ; 
and Dr. Peter Denny, of Dumbarton shipbuilding 
fame. ‘Time alone would not permit him to tell of 
the many other good and great men who had spent 
much of their time with them, but who had now passed 
over to the majority. He said that the beginning 
of the Institution was contemporaneous with the begin- 
ning of a progress in all the arts and sciences without 
— in the history of the world. A paper by Mr. 

t. M. Speakman, on ‘‘ The Development and Present 
Status of the Steam-Turbine in Land and Marine 
Work,” was then read by the secretary, Mr. Ei. H. 
Parker. 








Tue Otymr1a Motor SHow.—Preparations are now 
in progress in the big building, Olympia, Kensington, for 
the fifth International Motor Exhibition of the Society of 
Motor Manufacturers and Traders next month. This year 
a distinct departure will be made, the November motor 
show being entirely given up to pleasure cars, a second 
show in the spring of next year being reserved for commer- 
cial vehicles and motor-boats. This arrangement will 
permit of a much more comprehensive collection of motor- 
cars of every nationality, and as many as 150 distinct 
makes will be exhibited. The Exhibition will open on 
November 15, and close on November 24. His Majesty 
the King and H.R.H. the Prince of Wales have con- 
sented to extend their patronage. 





Tuer Parsons Pararrin Encine.—The Parsons Motor 
Company, Limited, of Town Quay, Southampton, have 
recently completed a large internal-combustion engine, 
designed to run with ordinary paraffin as fuel, to pro- 
vide auxiliary power on the 236-ton yacht Elizabeth. The 
yacht, built by Messrs. White Brothers, Southampton, 
is 90 ft. long on the water-line, and is probably the largest 
boat yet equipped with an internal-combustion engine. 
The engine is rated at 60 to 70 brake horse-power, and has 
four pe te 64-in. bore by 8-in. stroke, cast separately 
and fixed at 104-in. centres, It runs at a normal speed 
of 600 revolutions per minute, and weighs complete 
about 1 ton. The crank.shaft is 24 in. in diameter, the 
crank-pins being of the same diameter and 4 in. long. 
The overall height of the engine is 3 ft. 64 in., and the 
total length 6 ft. 1}in., while it sits on engine-bearers 
spaced 264 in. apart. The engine, as we have said, uses 
ordinary paraffin oil 2s fuel, though it has to be started 
with petrol. There is an ordinary spray carburettor which 
serves for either fuel without adjustment ; but the possi- 
bility of using paraffin satisfactorily is obtained by the 
arrangements for vaporising the oil after it has been atom- 
ised in the carburettor. The inlet valve is tubular, and 
forms a seating for the exhaust-valve, thespindle of which 
passes through its interior. The hot exhaust gases have to 
escape through the tubular stem of the inlet valve, and 
therefore heat it. The incoming mixture, coming in contact 
with the outer circumference of the tube, immediately 
before passing into the oylinder, is vaporised by the heat. 
The arrangement of the valves will be better understood 
by reference to our sectional illustration of them. which 
we gave in our issue of November 24 last, vol. Ixxx., 
page 685. One spring only is required for each pair of 
valves, though both the inlet and exhaust valve are posi- 
tively and independently actuated. There are many 
minor points about the engine which give evidence of 
careful design, and the general character of the workman- 
ship a to us excellent. It should have been said 
that the engine is started as easily as a motor-car engine; 
and after running a few minutes the change of fuel is 
effected by merely shutting the petrol tap and opening 
the tap admitting paraffin. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Moulding Trades.—The fact that there is to be no 
general strike in the local moulding trades has brought 
much relief to the branches associated with them. There 
are in the local unions about 1200 members, and, as already 
stated, they asked for an advance in wages of 23. per 
week. The employers agreed to the increase on condi- 
tion that other matters, such as piecework, set work, and 
freedom of operations and management in the foundry, 
were revised. The men insisted on the advance uncon- 
ditionally, the points raised to be considered later. To 
enforce their demand they handed in their notices, which 
expired last Saturday. Firms were at liberty to deal 
with their own men, with the result that all conceded the 
men’s terms except Messrs. John Brown and Co., Limited, 
and Messrs. Thomas Firth and Sons, Limited. They 
together employ under 150 men, and it is stated they 
may set on non-unionists. 


Iron and Steel Trades.—The prices of almost all descrip- 
tions of raw material are stiffening, and there is an in- 
creasing disposition on the part of consumers to buy for- 
ward. The local iron trade is so strong, and the demand 
for certain brands so active, that the output is insufficient 
to meet it. The following prices rule:—West Coast 
hematites, 80s. per ton; East Coast ditto, 763.; Lincoln- 
shire No. 3 563. 6d.; forge ditto, 533. 6d.; 
Derbyshire No. 3 Foundry, 583.; forge ditto, 52s.; 
bars, 72. 10s. to 7/. 153.; sheets, 92. The usual supplies 
of iron from Belgium and Germany are not forth- 
coming, as the makers there have sufficient to do to 
supply the requirements of their own market. Business 
in tioished iron is well maintained. Manufacturers 
of Bessemer, Siemens, and basic steels were scarcely 
ever better off for orders than at the present time. 
The furnaces are going practically continuously, and 
there are orders on the books to occupy some time. There 
is difficulty in supplying basic steel on account of the 
scarcity of iron from which it is made, and prices have in 
the last few months gone up at least 103. per ton. An 
enormous weight of Bessemer and Siemens steels is being 
worked up in the railway and other branches of trade ; 
and as hematite irons are stiffening in values, a revision 
of quotations may take place at any time. More money 
is already being paid for the better brands of Siemens 
steels, more especially for such as are used in cutlery, 
tools, and similar industries. 


The South Yorkshire Coal Trade.—Reports of the coal 
market continue to be satisfactory, certainly in regard to 
the demand, if not to values. The output of hard coals 
is very large, and owners have little difficulty in disposing 
of it. The mild weather has rather checked business in 
house coal, but a good tonnage is still leaving the pits. 
Common coal is plentiful, but the consumption keeps up, 
and prices are steady. Blast-furnace coke is ale dis- 
posed of, but in some quarters there is less consumption 
of steel cokes. 








INTERNATIONAL MARINE EXPoOsiITION, BorDEAUX, 1907. 
—Arrangements for the Marine Exhibition to be held 
next year at- Bordeaux are now well advanced. It is 
intended to make this Exhibition one of as great 
an interest as possible to all people and countries 
connected with maritime affairs. It is to be held as a 
centenary celebration of steam navigation, and has the 
support of the French Government and numerous impor- 
tant bodies whose interests centre in Bordeaux. The 
grounds will bein the centre of the town, on the banks of 
the Garonne. The exhibits will be divided into seven- 
teen classes, which include both the historical and modern 
azpects of marine work. Exhibits will include all kinds 
of models and machinery relating to trading and war 
vessels, armament, materials of construction, fittings and 
accessories, port and harbour works, fishing, salvage, &c. 
Several French and foreign naval squadrons are to pay 
visits to Bordeaux during the Exhibition, and a series of 
fétes will be arranged, including regattas and other com- 
petitions. Full particulars may be obtained from the 
Commissioner-General of the Exhibition at Bordeaux. 





Tue Late Mr. C. R. Bonp.—We regret to learn of 
the sudden death, at 46 years of age, of Mr. C. R. Bond, 
a well-known civil engineer in the West of Scotland, who 
took a large part in connection with several of the large 
railway and other schemes carried out in recent years. A 
German by birth, he came many years ago to this country, 
and was resident engineer at the Barry Docks under Sir 
John Wolfe Barry, Bart. From there he went to Glasgow 
to join the staff of Mr. Charles Forman, and was engaged 
on the Fort William section of the West Highland Rail- 
way, which involved the construction of very difficult 
works alongside mountainous streams (see ENGINEERING, 
vol. lviii., pages 63, 155, 218, and 285). On the comple- 
tion of this work Mr. Bond was mange’ ca the design 
of bridges on the Lanarkshire and Dum mshire Rail- 
way (see ENGINEERING, vol. lxiii., 733, 803, 806, and 
835), and he was closely associated loo with the supervisin 
and construction of thisline. Following upon this, he join 
partnership with a colleague on Mr. Forman’s staff, Mr. 
J.T. Babtie, and the firm of Messrs. Babtie and Bond 
lave since done much interesting work. Mr. Bond was 
in co responsible for the ironwork in connec- 
tion with the uildings of the Glasgow Exhibition (see 
En ‘INEERING, vol, lxxi., pages 367, 441, 503, 538, 570, and 
666), and since then he and his partner have been respon- 
sille for various works. Indeed, it was while on a visit of 
inspection to new water works in course of construction 
for the district of Old Kirkpatrick, on Friday afternoon 
last, that he was suddenly seized with cardiac affection, 
~~ bons almost instantly before medical help could be 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was not very numerous, but the market was 
animated and a considerable business was transacted. 
There was a good deal of excitement owing to the recent 
sales of Cleveland warrant iron to America, the total 
sold to the States being put at 250,000 tons, arrange- 
ments for the shipment of 25,000 tons of which were 
understood to have been made, and some of the iron has 
already been despatched. No. 3 g.m.b. Cleveland pig 
sold early in the day at 58s. f.o.b.;"but later on the 

rice became 58s. 6d., and that figure was realised. 

o. 1 rose to 60s.; No. 4 foundry to 57s. 6d.; 
and No. 4 forge to 563. 6d. . Cleveland warrants 
opened at 57s. 114d., and advanced by the close to 
583. 4d. cash buyers. All the foregoing quotations are 
higher rates than have ruled for nearly six years. East 
Coast hematite Pig also showed improvement owing to a 
few enquiries, and the fact that the output is no more 
than meets requirements. Nos. 1, 2, and 3 became very 
firm at 70s. for early delivery—an advance of 6d., and any- 
body wishing to buy to any extent would probably have 
to pay a higher figure. Spanish ore remained very strong 
in spite of a reduction of 3d. in the freight from Bilbao 
to Middlesbrough, vessels being fixed at 5s. 6d.. Rubio, 
of 50 per cent. yield, was not obtainable under 21s. 6d. 
ex-ship Tees. To-day the market was again unsettled, 
but no alterations were made in quotations for makers’ 
iron. Cleveland warrants fluctuated a little, touching at 
one time 58s. 5d., and finally closing at 58s. 24d. cash 
buyers. 


_ Manufactured Iron and Steel.—Few new features of 
importance can be reported of the manufactured iron and 
steel industries. Slackness is noticeable in some depart- 
ments, but most branches keep pe busily employed, 
and producers do not seem at all inclined to reduce rates 
in order to induce business. It must be admitted that 
the outlook is not over promising. Quotations are :— 
Common iron bars, 7/. 5s ; best bars, 7/. 153.; best best 
bars, 8/. 5s.; iron ship-plates, 7/. 53.; iron ship-angles, 
72. 53.; iron ship-rivets, 7/. 17s. 6d.; steel bars, 7/.; steel 
ship-plates, 7/.; steel ship-angles, 6/. 12s. 6d.; steel boiler- 
plates, 8/.; steel sheets (singles), 8/. 53.; steel sheets 
(doubles), 8/. 103.; and steel joists, 62. 7s. 6d.—all less 
the usual 24 per cent. discount. Cast-iron railway chairs 
are 3/, 153. ; and heavy sections of steel rails, 62. 5s.—both 
net cash at works. 


Cleveland Miners’ Wages.—An adjourned meeting of 
the Cleveland mineowners was held at Middlesbrough on 
Monday afternoon, Sir Hugh Bell, Bart., presiding. The 
following representatives of the Cleveland miners at- 
tended :— Messrs. Toyn, Hobbs, Stephens, Moore, Stubbs, 
Dack, Coulthard, and Downes. At the meeting held on 
the 8th inst. the owners intimated that the price of 
iron showed that the employers were entitled to a 
slight reduction, rather than the men to any advance, At 
Monday’s meeting the men’s representatives stated that 
they were authorised to settle for six months at an 
advance of 5 per cent. This offer the owners said 
they could not entertain. It was pointed - out~ that 
the present unsettled state of the money ‘market: was a 
factor which must not be lost sight of*in its effect 
on the trade of the country. At. the conclusion the 
employers expressed a willingness in a six months settle- 
ment, to give 1} “f cent. this quarter, and an additional 
1} per cent. for the next quarter, or to leave w un- 
altered for the present quarter. A further joint meeting 
was fixed for Monday, November 5. 


Coal and Cote.—Fuel is strong. Sales of blast-furnace 
coke are on a good scale both to home and foreign cus- 
tomers. Coke has risen 3d., ay oe now being on the 
—_ of 18s. 9d. for average blast-furnace kinds delivered 

ere. 








_ THe DEVELOPMENT or THE SoupAaN.—Some time ago 
it was announced that the Cleveland Bridge and Engi- 
neering Company, Limited, of Darlington, had been 
awarded the contract for a large rolling lift-bridge for 
Port Soudan. The bridge will have a — of 164 ft., 
and there will be masonry piers on each side, the breadth 
of the waterway being about 400 ft. It is expected 
that the first portion of the bridge will be despatched to 
Port Soudan in the course of two or three weeks, and 
that the whole of the material and plant will be at the 
site before the end of the present year, as erecting opera- 
tions are to commence in January, and the bridge com- 
pleted by April. With the exception of a small staff of 
trained mechanics, native Egyptian (not Soudanese) 
labour will be employed. In addition to this rolling- 
lift bridge the Cleveland Bridge and Engineering Com- 
any have, within the past few days, received the order 
or the erection of a large coal-handling plant required 
at Port Soudan by the Department of Public Works. 
This installation consists of four transporters, each capable 
of dealing with 150 tons of coal, and placed 50 ft. above 
the quay level, the over-reach from rail to ship being 
60 ft., and 140 ft. in the opposite direction for storing 
purposes. At the rear of the transporters will be a large 
covered shed, having a length of more than 1000 ft , and 
provided with a gantry 360 ft. in length, fitted with a 
10-ton “‘ grab” for conveying coal from the storage heap. 
It is expected that a start will be made in March with 
the erection of this plant, and the operations will be 
under the control of Mr. G. C. Imbault, of Darlington, 
the engineer who was responsible for the erection of the 
7 bridge over the River Zambesi at the Victoria 
alls. 





NOTES FROM THE SOUTH-WEST. 


Cardif.—Quotations for large steam-coal have been 
tending upwards. The best large qualities have made 
16s. 3d. to 163. 9d. per ton, while secondary descriptions 
have ranged from 14s. to 15s. 6d. per ton. The best 
ordinary household coal has been quoted at 14s. to 14s. 6d. 
per ton, while secondary qualities have made 11s. to 13s. 
per ton. No. 3 Rhondda —— has brought 15s. 3d. to 
15s. 6d. per ton. Patent fuel has continued to exhibit a 
good tone. Coke has also been well supported, foundry 
qualities making 193. to 19s. 6d. per ton, and furnace ditto, 
17s. to 17s. 6d. per ton. As regards iron ore, Rubio has 
brought 20s. 6d. to 21s. 6d. per ton, and Almeria, 19s, 9d. 
to 20s. 6d. per ton, upon a basis of 50 per cent. of iron, 
and charges, including freight, insurance, &c., to Cardiff 
or Newport. 


Swansea Docks.—At a meetin ) 
Trust executive on Friday, Sir Griffith Thomas presiding, 
a further scheme of extension of the new King’s Doc 
was considered and agreed upon. It will be remembered 
that at a recent meeting of the executive an extension was 
suggested at the eastern extremity of the proposed dock 
which, with a jetty cutting into it from the end, would 
give a net increase of 2050 ft. in length of quays, making 
the total 12,600 ft. The cost of this was estimated at 
under 100,000/. On Friday a further scheme received 
the unanimous assent of the trustees, which will utilise 
for additional dock purposes the water s outside the 
dock, and inside the embankment which had been re- 
served for future dock extension. It is intended to cut 
out seaward from the new dock near its western end, 
and provide vertical walls toa communication passage 
into the large water s , which in its rough state would 
always have about ft. of accumula water in it. 
This is expected to make the land around more valuable 
for works and other purposes. The estimated cost of 
this extension is about 30,000/. The trustees, while 
favouring the scheme, deferred its full consideration to 
the next meeting. 


Dowlais.—The heavier contracts which are about to be 
dealt with are largely for exportation, but some sub- 
stantial orders have also been received from the Great 
Western Railway Company. The Big Mill has been 
actively engaged upon light-weight steel rails, angles, 
fish-plates, &c. 

Bristol Docks.—Details of the progress of the works at 
the Bristol Royal Edward Dock, for the three months 
ending August 31, show that the weather was favourable, 
and that the total excavation was brought up to 2,111,577 
cubic yards. All the dock walls are completed, except 
that on-the west. The walls of the entrance-lock and 
the graving-dock are in an advanced state. The super- 
structure of the south pier is finished, and that of the 
north is up to cope level for two-thirds of its height. Some 
of the gates and machinery are well in hand, and Messrs. 
J. Aird and Co. began the foundations for the granary 
and sheds in the middle of July. The dock is expected 
to be opened early in 1908. 


South Wales Institute of Engineers.—A meeting of the 
South Wales Institute of Engineers was held at Cardiff 
on Thursday, under the presidency of Mr. C. H. Eden. 
A‘ discussion took place on a paper with reference to 
turbine machinery (which won for Mr. 8. A. Everett the 
Massey prize), and a supplementary paper on the subject 
by the same author. Mr. Dawson said he would like to 
hear something about the increase of steam with turbines 
as compa' with reciprocating engines. He had been 
told that turbines were more extravagant in the consump- 
tion of coal than reciprocating engines. He was satisfied, 
however, that with the improvements which were bein 
continually made the turbine would become an economi: 
engine. Professor Galloway stated that, at the previous 
on Professor Elliott said a comparison had been 
made between sister-ships, one with a turbine and the 
other with reciprocating engines, and the turbine got a 
lot more speed with the same coal. That appeared to 
him (Professor Galloway) to be a complete answer to Mr. 
Dawson. He had two turbine-engines, and was quite 
satisfied with them, because they required little attention 
and practically no repairs. The President remarked that 
what Professor Elliott said on the question of steam con- 
sumption was that it depended upon s At a high 
speed better results were obtained by the turbine, but at 
low speeds reciprocating engines were the cheaper. Mr. 
Treharne Rees said it had beon stated that, taking two 
sister-ships, the one fitted with turbines made 21 knots, 
while that driven by reciprocating engines made only 
20 knots. There were many things besides engines 
which might account for increased s The President 
said Professor Elliott estimated the saving of 16 per 
cent. with a turbinc. Mr. Chamen remarked that the 
Glasgow Corporation found turbines so gatisfactory 
that, after twelve or eighteen months’ trial, they had 
ordered four or five more. Undoubtedly, turbines had 
come to stay. 


of the Swansea Harbour 





Mercuant Venturers’ Cotteck, Bristot.—We are 

leased to note that the authorities of the Merchant 
Venturers’ College, the buildings of which were recently 
partly destroyed by fire, have been able to make arrange- 
ments for carrying on their work during reconstruction. 
The governors of the college have obtained the use of the 
Castle Council Schools of Bristol, and here the classes 
and lectures will be continued, and with these facilities 
and those granted by other institutions in the city, the 
students will be able to continue their courses with but 
little interruption. Much of the machinery and experi- 
mental apparatus of the college was saved, and the 
laboratories suffered comparatively little damage, and the 
engineering students will very sdon resume their work, 
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SHIPPING COMPETITION AND 
LEGISLATION. 

Success engenders emulation, which, again, in- 
volves competition ; and it is not surprising that 
the British shipping industry should, with the lapse 
of time, meet with greater competition on the part 
of other countries. For years after the introduc- 
tion of iron, and the development of economy in 
the steam-engine, bringing with it the supersession 
of the sailing-ship, Britain continued to occupy a 
dominant position alike in shipbuilding and ship- 
ping ; but within the last ten years foreign com- 
petitors have been moving forward at a more rapid 
rate than formerly. To-day, however, we still 
stand pre-eminent, our shipbuilding output being 
66 per cent. greater than that of the United States, 
fifteen times that of France, and four times that of 
Germany. These facts, however, do not bring satis- 
faction to the shipowner, particularly as foreigners 
are still utilising not only the skill in design, but the 
economy in manufacture, which is characteristic of 
the British shipbuilding industry, and thus a large 
ar of our new ships is for foreign owners. 

his, as we have said, is only natural. The other 
countries are developing their natural resources ; 
they are advancing pari passw in scientific know- 
ledge ; and they seek for their increasing wealth such 
remunerative employment as is to be had in their 
over-sea carrying trade. 

These facts, however, are not causes for despond- 
ence on the part of Britain. They should stimulate 
the worker and guide the administrator, especially 
as an examination of official figures proves reassur- 
ing from some points of view, suggesting that, not- 
withstanding the ambition of many progressive coun- 
tries, our position is still one of great influence. This 
again carries with it a commendation of the methods 
of our shipbuilders and shipowners ; their efforts to 
maintain Britain’s supremacy deserve a fuller re- 
cognition than is granted by the general public and 
by legislators. The British shipowner cannot 
obtain any material benefit from shipbuilders, who 
are as ready to give the best of their skill to foreign 


blown hot and cold, but generally with a low mean 
temperature. Any advantage which the shipowner 
can achieve over his competitor must thus be 
through superior management. At a time when 
Parliament is engaged in considering shipping legis- 
lation, it is therefore of the greatest importance to 
view without prejudice the general situation. 

The scantlings of ships, whether built in this or 
in other countries, are satisfactory. The fact that 
such a preponderating proportion of ships of all 
nations are registered with Lloyd's, and that the 
other insurance corporations follow on the lines 
they lay down, ensures this. But the proportion of 
relatively new ships to the total owned is enor- 


ships sold to other nations. Consequently, the pre- 
—— is just that, at the least, no more stringent 
conditions as to loading, &c., should be exacted in 
the case of British, as compared with foreign, ships. 





high standard of safety in connection with ship- 
ping, even in the case of cargo ships, and the - 
vantage is proved by the low rate of loss incurred. 
The conditions imposed to ensure this result have, 
however, had a serious influence on the earning 
capacity of ships. We are glad that in the Bill 
discussed in the House of Commons this week 
the Government have seen their way to insist on 
foreign ships loading in British ports following the 
same rules as to loading, &c., as have been exacted 
for many years from British shipowners. It is well, 
also, that some of the vexatious regulations in the 
Bill as to manning and other conditions on board 
have been modified, because these have threatened 
to involve unnecessary friction between the em- 
ployer and his workmen without material advan 
tage. The British shipowner has recognised the 
advantage of securing on board ship as much 
comfort as possible under the casoull conditions 
of life at sea, and although we hear much of the 
difficulty of getting British seamen for service on 
ship-board, there is the fact that to-day the pro- 
portion of foreigners to Britons employed is 22 
per cent., or about 6 per cent. more than twenty 
years ago; while in regard to the officers the ratio 
is less than formerly, being only 2.3 per cent., 
as compared with 3.4 per cent. five years ago 
in the case of masters, and 3.1 per cent., as 
compared with 4.2 per cent., in the case of mates. 
In the engineering branch the proportion is as low 
as 2.5 per cent. It must be remembered in con- 
nection with these figures that with abundant 
opportunities for employment ashore the indepen- 
dent British citizen is less disposed to follow the 
sea than is, say, the Scandinavian, whose hereditary 
home is by the deep. Evidence of the aim of the 
shipowner to better the condition of his men is 
again to be found in the fact that wages are from 
20 to 30 per cent. higher than they were twenty 
years ago. These points ought to be remembered 
by legislators, who often fail to realise that content- 
ment is silent, and discontent clamorous. 

As we have already pointed out, the position 
of the British mercantile fleet relative to that 
of other shipping nations is still satisfactory, 
when it is remembered that increasing com- 
petition is inevitable. The Board of Trade have 
just issued their annual return, and although 
the figures differ from those given by Lloyd's 
Register, who take the gross re | of the 
net tonnage, it is found that there is agreement 
with respect to the general trend. The fleet of 
the British Empire, which is given in the Board 
of Trade return as of 12,332,404 tons, and in 
Lloyd’s as of 17,000,000 tons, represents about 
two-thirds of the merchant sea-going ships of the 
world. In fifteen years the British total has, 
according to the Board of Trade, increased by two 
and three-quarter million tons; Germany, which 
comes second on the list, has increased barely one 
million tons, and her total is only about one- 
fifth that of the British fleet. In the case of 
France, the increase has been only half-a-million 
tons, and her total is little more than one- 
tenth of that of the British fleet. In the» case 
of Italy the increese is only one-twelfth that in 
the case of the British fleet. As regards America 
there is practically no advance so far as sea-going 
tonnage is concerned, although a development of 
the iron-ore industry contiguous to the lakes has 
involved an addition to the tonnage of those waters 
and on the great rivers of the States of nearly 
two million tons in the fifteen years under review. 

If, again, we take the proportion of tonnage par- 
ticipating in the British carrying trade, we find 
that the conditions do not suggest cause for much 
despondency. It is true that fifteen years ago the 
tonnage of British vessels entering or clearing from 
British ports with cargoes represented 73.9 per 
cent. of the total, whereas for the past year the 
proportion was 67.8 per cent., so that the foreign 
ships have gained to the extent of 6.1 per cent. of 
the total. If, however, we take steam vessels with 
cargo, the gain by foreign ships is 10.3 per cent., 
Britain’s proportion having decreased from 80.3 
per cent. to 70 per cent. This decrease is not 
so surprising when it is remembered that the 
total tonnage of all ships entering or clearing 
with cargoes has increased from nearly 62.8 to 
89.6 million tons. The advance in the propor- 
tion of foreign ships is undoubtedly due in part 
to the handicapping of British ships in our own 
ports, owing to the fact that foreign ships do not 
come within the Load Line Act, so that they can 
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lower freight rate. Another point which should 
be remembered is that foreign nations supplying 
us with goods in ever-increasing volume are en- 
titled, if they see fit, to employ their own ships 
in the transport of such supplies. The Scandi- 
navian dairy farmers’ associations, for instance, 
naturally prefer ships of their own flag, and so 
with other traders. Moreover, there has been a 
great development in the practice of Continental 
ships calling at British ports to complete their 
cargo or their list of passengers. 

An examination of the ships frequenting the 
porta of other nations brings out the same general 
fact that each nation is anxious to do its own 
over-sea carrying. In the case of Germany, where 
the ambition is to develop not only a mercantile but 
a fighting navy in connection with necessary expan- 
sion in colonisation, we find that the proportion of 
German ships engaged in German trade in German 
ports has gone up in 20 years from about 42 per cent. 
to nearly 50 per cent., while British ships in German 
ports have in the same period decreased from 38.7 
per cent. to 26.7 per cent. In view of all the facts, 
however, this does not seem to be a serious diminu- 
tion. In Norway the British proportion is almost 
stationary, and the national proportion has slightly 
decreased, but in the neighbouring country of 
Sweden we find the British quota has dropped from 
21 per cent. to 8 per cent., the whole of this being 
absorbed by Swedish ships. The situation as regards 
Belgium is specially interesting, since Antwerp has 
become the port for the great hinterland. Britain’s 
proportion stands at over 47 per cent., being greater 
than in the preceding five years, although slightly 
less than twenty years ago, when it was more than 
half the total of the port. The Belgian proportion 
has also decreased, so that other flags besides 
the Union Jack are evidently more frequently 
seen in the Belgian ports than formerly. France 
is in the same position as Britain, the proportion 
of her trade done by national ships having decreased 
from about 30 per cent. to 26 per cent., while the 
decrease experienced by British vessels is from 
46 per cent. to 35 per cent., so that other nations 
are participating to a greater extent. The figures 
here, however, must be influenced by the call 
made at Cherbourg by the German and American 
liners, a practice which has been greatly developed 
in recent years. Threesuch vessels calling per week 
would account for nearly the whole of the increase 
during the past two or three years, and would 
materially affect the proportions credited to each 
nation. In the case of Portugal we still do one- 
half of the trade, which is only a slightly less pro- 
portion than fifteen years ago. In Spain our pro- 
portion is still about a fourth, although it was a third 
twenty years ago. In Italy we have, by reason of 
bounties, experienced a sharp loss, the proportion 
being only half what it was in 1895, whereas Italy’s 
proportion is doubled. This, however, is no dis- 
predit to the British fleet; that we still take one- 
fifth of the trade is a fact on which owners should 
be complimented. As regards the United States, 
half of the over-sea trade is still done by British 
vessels ; and although in 1898 our proportion was 
as high as 58 per cent., and has since steadily 
decreased, there is, so far, no reason to be anxious. 
As regards the South American Republics, our posi- 
tion has in most cases improved, and we maintain 
our preponderance in our colonial trade. 

From first to last, therefore, it is clear there 
has been an intensification of competition and 
some diminution in the proportion to which our 
shipping participates in the trade of foreign coun- 
tries. On the other hand, there are gratifying evi- 
dences that the enterprise of our shipowners and 
the efficiency of their management are retarding 
this natural development of competition ; and, pro- 
vided Parliament acts with discretion and minimises 
unnecessary restrictions, there is, so far, no cause 
for anticipating any material depreciation of our 
undoubted supremacy ar oVer-sea carriers. 
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THE COURRIERES MINING DISASTER. 

A BLUE-BOOK of much interest, dealing with the 
appalling Colliery wre which occurred at the 
Courriéres colliery, Pas de Calais, last March, has 
just been issued by the Home Office. The disaster 
in question is the most serious in the whole history 
of coal-mining, no less than 1100 lives being lost, 
and much material injury done, though of this 
there was less than might have been expected in 
view of the fearful death-roll. The district 
appears to have been thoroughly unnerved by the 








magnitude of the calamity, as might well be 
expected; but a deplorable consequence of the 
agitation into which it was thrown was the 
belief which seized*large sections of the mining 
community that no proper steps were being taken 
for the rescue of such survivors as yet remained 
in the workings. The most scandalous charges 
were made as to the callousness of the directors of 
the company and their subordinates, who were 
accused of having no thought beyond the saving 
of their purses. That such charges were made is 
the more remarkable in that, in accordance with 
French law, the whole direction of the work of 
rescue and of restoring the mines to a workable 
condition was instantly vested in the State engi- 
neers, the chief of whom for the Pas de Calais 
assumed full control of the mine on receiving 
notice of the explosion. Objection may fairly be 
taken to this system, on the ground that it takes 
the direction of the rescue work out of the hands 
of those best acquainted with the mine; but the 
plan should, at any rate, have rendered incredible 
the grave accusations so freely preferred. The 
charge in question has since been inquired into 
by a departmental Commission, in which were in- 
cluded two miners’ delegates, who took the un- 
usual and much-to-be-deprecated course of issuing 
a minority report prior to the date of publication 
of the full report, and sending this, with their own 
version of the evidence, to a popular publication 
in the district affected, which published it under 
the title of ‘‘ The Vultures of Courriéres.” In the 
majority report since issued the officials thus 
attacked are completely exonerated. 

A very interesting synopsis of the conditions 
under which coal-mining is conducted in France 
is included in the report under review, which has 
been most ably compiled by Mr. H. Cunynghame, 
C.B., Assistant Under-Secretary of State, Home 
Department, and Mr. W. N. Atkinson, one of 
H.M. Inspectors of Mines. It appears that in 
France unworked minerals have no owner. In 
English law the landowner’s rights are presumed 
to extend from the surface to the centre of the 
globe, a condition of affairs which has given rise to 
much adverse comment. In France this is not the 
case ; but in practice, if not in law, the minerals 
vest in-the State. This condition of things arises, 
since, although the State is not the legal possessor 
of these minerals, no one can work them without a 
concession. This concession is granted in return 
for a yearly payment of a nominal sum, dependent 
on the acreage over which rights are acquired, plus 
5 per cent. of the net profits made. The arrange- 
ment seems a fair one, but iu this country would 
certainly give rise to a demand for the abolition of 
the royalty on the profits, on the ground that the 
miners’ wages were adversely affected thereby. 

The concession operated by the Courriéres Com- 
pany was obtained in 1852, and, with an extension 
acquired ata later date, covers an area of 13,484 
acres. In spite of the curiously contorted nature 
of the strata, the numerous faults, and difficulties 
with water, the company has been remarkably suc- 
cessful, paying in 1905 dividends of 240,000/., 
which is equal to 100 per cent. on the original 
capital of the company. The quantity of coal 
raised is over 2} million tons per annum, and the 
employés of the company in 1904 numbered 9258, 
of which 7594 worked underground. A large pro- 
— of these were housed in cottages, also built 

y the company, at an outlay of 300,000/., which 
are let at very low rents. Coals are provided free, 
and there is an insurance fund, to which the com- 
pany contribute an amount equal to that subscribed 
by the men. A pension fund is also run on the 
same lines. The pension commences at 55 years of 
age, and amounts to about 1d. per day for each 
year of service. The average wage in the district 
amounts to about 54/. per annum, and the output 
per man is 225 tons per year. The mines in the 
district are practically free from fire-damp, so that 
naked lights are freely used below ground. On the 
other hand, the roof is bad, the strata being so 
contorted that in some cases the seam has ac- 
tually been turned upside down. The most serious 
danger in working has therefore been that due to 
falls from the roof, and in this particular the Cour- 
ri¢res Company made a particularly good showing, 
having introduced improved methods of timbering, 
so that the death-rate from the cause stated was 
but 1 per 6000 men employed during the last decade, 
as against 1 per 1200 for the preceding ten years. 

At the time of the catastrophe fourteen pits were 
in use or being sunk at the Courriéres Colliertes. 





The whole of the finished shafts communicated 
below ground, this plan being adopted largely 
from the consideration that in case of accident the 
possibilities of escape would be increased. Ten 
seams have been worked, some slightly and others 
to a large extent. The depth of the shafts is not 
great, being some 300 to 400 yards. They vary in 
diameter from 113 ft. up to 15 ft., and are generally 
cased with oak tubbing at the top, with brickwork 
below. Ventilation is secured by means of power- 
ful fans, the working of which was not interrupted 
by the explosion. 

Some , we before this occurred a fire had been 
discovered in a return air-way through goaf. No 
danger was apprehended from this, however, and 
to extinguish it, all passages by which air could gain 
access to it were stopped, and it appears to have 
had no connection with the explosion. which is 
attributed by the writers of the report solely to 
coal dust, and not to a liberation of fire-damp. 
From the latter the pit is remarkably free, so that 
safety lamps are used only on unproved ground, 
French mining engineers were, we believe, the 
first to note that explosions of fire-damp, or of a 
mixture of fire-damp and coal dust, might be caused 
by shot-firing, particularly if the tamping blew 
out of the bore-hole, so that the force of the ex- 
plosion was developed outside the latter in place of 
doing its legitimate work in rending and loosening 
the mass of coal or rock. Accordingly, the French 
mining regulations prohibit the use in coal-mines 
of all but so-called safety explosives, of which 
three types were in use at the ee ll Colliery. 
It appears, however, that the French authorities 
have throughout failed to recognise the fact that 
coal-dust free from fire-damp might be fired in 
exactly the same way, a conclusion to which English 
and German engineers have been led by disastrous 
experience. It is true that the conditions under 
which this may occur are exceptional, but they are 
not impossible. As an explanation of the scepticism 
of French mining experts on this point, the report 
remarks that mechanical traction below ground has 
been little employed, and, accordingly, the dust 
produced is much less fine than that which is de- 
posited on the roofs and sides of haulage roads 
where coal is drawn at high speed against strong 
currents of air. In accordance with this view the 
Courriéres explosion, extremely fatal as it proved 
to life, was otherwise of but moderate violence. 

Assuming that the explosion was one of coal- 
dust, it appears pretty certain that it originated 
in a blown-out shot in a heading 7 ft. 6 in. high by 
9 ft. wide, then being driven through solid coal, 
and known as the Lecoeuvre gallery. That such 
a blow-out did occur was established on May 22, 
when the exploring party reached the working face 
of the heading in question. The explosion at this 
point appeared to have been very violent, and that 
it was the originating centre of the catastrophe 
was indicated by the different directions in which 
timbering, doors, &c., had been propelled. In 
the face of the heading was found a shot-hole 
enlarged at the outer end to 5 in. in diameter and 
shattered at its periphery. Immediately under- 
neath it were found the bodies of three workmen, 
and the body of a fourth man, having an arm and 
leg blown off, was found some twenty yards away. 
The place appeared abnormally dusty, presumably 
owing to the action of the pneumatic drill used in 
driving the bore-hole. The latter sloped upwards, 
and a pipe in the line of its fire was smashed. The 
explosive used was known as Favier No. 1, and 
consisted of nitrate of ammonium, 88 per cent. ; 
binitro-napthalene, 12 percent. Experiments since 
made in Belgium and Westphalia have shown that 
this explosive can, in certain conditions, cause an 
explosion of coal-dust suspended in the air even if 
no fire-damp is also present. 

It is believed that in the first instance the charge, 
in the bore-hole just referred to, missed fire, and 
that the unfortunate workmen were engaged in 
cutting it out when it exploded, probably killing 
them almost instantly, and at the same time igniting 
the fine dust in the vicinity. ; 

It is no doubt true that in general a mixture of 
coal-dust and air free from gas is not easily fired ; 
but the experiments of the Royal Commission on 
Coal-Dust in 1894 have shown that it is not impos- 
sible to do this by a blown-out shot or other violent 
inflammation, though exceptional conditions are 
necessary. Since this inauiry much more care has 
been taken in laying the dust on the roads_of 
British mines ; but though the danger of explosion 
has thus been minimised, another danger has heen 
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introduced, as the moist dust has undoubtedly 
facilitated the spread of ‘‘ miner’s worm.” 

An examination of the Courriéres workings after 
the explosion showed that in several cases this had 
not reached a particular locality by the most direct 
route, but had arrived there by a very circuitous 
path. This is attributed in the report to the fact 
that the direct route was free from inflammable 
dust, and hence there was nothing to convey the 
flame. Some parts of the mine, indeed, escaped 
entirely, from the fact that the ways connecting 
them with the area fired were relatively dust: free. 
Had it not been for this, the loss of life, large as it 
was, would have been lamentably increased. The 
reporters point out that there is little advantage in 
having many shafts to a mine, unless the main 
roads are kept free from dust, as if the explo- 
sion proceeds along these, access to the shafts is 
impossible. At the Courriéres Colliery, moreover, 
it appears that the men working near one shaft 
were not acquainted with the roads leading to the 
others. It is some relief to the seriousness of the 
catastrophe to note that, under French law, the 
widows and dependents of the unfortunate victims 
will be reasonably provided for. 

From the purely technical standpoint the lesson 
of the explosion seems to be the necessity for a 
revision of the rules governing the acceptance and 
use of safety explosives. That which is presumed 
to have occasioned the disaster at Courriéres was 
very similar in constitution to some in common 
use here. The danger of dusty mines in case an 
explosion originates from any cause is, moreover, 
emphasised anew. A Royal Commission is at 
present engaged in the study of these very ques- 
tions, and undoubtedly the Courriéres catastrophe 
will have its influence on the decision at which it 
finally arrives. 








THE MANUFACTURE OF FILES AND 
CUTLERY. 

On Friday last, the day after the annual Cutlers’ 
Feast at Sheffield, the guests, including Lord Tweed- 
mouth, the First Lord of the Admiralty, and the 
Japanese Ambassador, Baron Komura, had the 
opportunity of inspecting works representative of 
two of the staple industries of the city—steel- 
making and cutlery. On the invitation of the 
Master Cutler, Mr. William Fawcett Osborn, the 
party visited in turn the three works of Messrs. 
Samuel Osborn and Co., Limited, commencing at 
the file factory at Brookhill. At this factory 
every class of file and rasp is manufactured, the 
material entering in the form of bars and rods and 
leaving as the finished product, tied up and labelled 
in the packages familiar to users. The raw material 
is first sheared cold into suitable lengths, and the 
tang then forged under power-hammers, the finish- 
ing touch being given by the workman driving the 
piece of steel endwise into a die. The blade of the 
file is next forged under similar hammers. The 
workman sits at his task, his seat being connected 
to a rocking anvil, which he can therefore move 
easily forward and backward under the tup by the 
pressure of his feet on the ground. The upper 
face of the anvil is, of course, curved fore and aft, 
and for forging three-square, half-round, and other 
sorts of files, has a groove in the top corresponding 
to the section required and tapering smaller from 
front to back. The smallest files, such as ‘‘rat-tails,” 
&c., are forged by hand. After forging, the files 
are annealed in furnaces, examined for straight- 
ness, and sent to be ground. Flat, square, and 
three-square files of all but the smallest sizes are 
laid, side by side, on wooden strips in a trough 
containing water, which carries them longitudinally 
to and fro under the stone. On the spindle of the 
latter is fixed a muff, in the circumference of which 
is an endless cam-groove. A fixed pin engages 
with this groove, so that as the stone revolves it 
traverses from side to side across the files, and 
keeps its face true and flat. The grinding is con- 
tinued until all the black is removed, the stone 
following the slight bellying of hand-files without 
difficulty. Half-rounds, rounds, and the smaller 
files are ground by hand, the grinder sitting above 
and astride the stone, which runs from him. Round 
files are ground circumferentially. After grinding, 
files which are to be cut ‘‘smooth” and ‘‘ dead- 
smooth” are draw-filed by hand, so as to get a 
cleaner and finer surface than the stones can give 
them. The process of cutting at the Brookhill 
factory is all carried out by machines. The file is 
laid on a cushion of lead on the table of the 





machine, and traversed at a speed depending on 
the coarseness of the cut required, under a very 
rapidly reciprocating knife set at the proper angle. 
These knives, when blunt, are ground by being 
held on the horizontal revolving tables of face- 
grinders, set here and there about the workshop. 
Round files and the backs of half-rounds require 
a good many passages under the knife, as their 
roundness prevents more than a narrow strip being 
operated on at one passage. 

Blacksmith’s rasps, which are flat and parallel, 
are cut by machines somewhat similar to those used 
for files. The cutting-tool, however, terminates iu 
a sharp point and traverses from side to side of 
the rasp as the latter is fed beneath it. The 
traverse and reversal of the tool are arranged very 
ingeniously. A cross-slide, having a constant and 
rapid reciprocating motion in unison with the blows 
of the cutter, carries a pair of ratchets, one at each 
end, and facing in opposite directions. One of 
these ratchets engages with teeth on the slide 
carrying the cutting-tool, and pushes it across the 
work step by step. When it has reached the limit 
of its travel, this ratchet is automatically thrown 
out and the other one in, so that the tool-slide 
returns step by step until it is reversed again. 
Carpenter's rasps, which have rounded backs, are 
cut by hand, and the teeth are so evenly spaced 
that the work is almost indistinguishable from that 
performed on the machine. 

To return to the files, they, after having been 
cut, are taken away to be hardened. The work- 
men stand between the heating furnaces and large 
tanks of water, and holding the red-hot file by the 
tang in their tongs, plunge it point downwards, 
with a circular motion parallel to itself, into the 
water. The process is very rapid, and seems 
wonderfully easy. The hardened files are next 
sand-blasted to remove the burr left by cutting. 
This makes a great improvement in their appear- 
ance. They are then each individually tested 
by having the end of a small steel cylinder 
of standard hardness drawn once or twice from 
point to tang by hand. They should cut this with- 
out trouble, and unless they do so are returned for 
re-hardening. The tangs are now softened by girls, 
who grasp a handful of files and hold the tangs for 
&@ moment or two ina pot of melted lead. They 
then brush oil into the teeth of the files, and 
send them to be packed up. 

From Brookhill the visitors were driven to 
Messrs. Osborn’s Rutland Works, where they 
arrived just in time to see a large Siemens-Martin 
casting teemed. Several moulds lay open for in- 
spection in the foundry, and there were others 
ready for pouring. The latter were used by many 
of the visitors as stands, and some of the open 
moulds appeared to have suffered from their 
curiosity. Steel castings of considerable size are 
made at these works, including large double-helical 
wheels, framings of hydraulic riveters, &c. The 
fettling is nearly all done by hand, few pneumatic 
tools being used. A number of castings of man- 
ganese steel excited interest on account of their 
non-magnetic qualities, and the management had 
thoughtfully provided several magnets so that the 
guests might test the matter for themselves. Pug- 
mill knives and dredger-drums of this alloy were 
to be seen; for such purposes its extraordinary 
hardness is a great advantage, but the very defects 
of its qualities forbid its use in certain cases. It 
acquires such smoothness under wear that in certain 
types of crushing machinery it can exert no fric- 
tional grip on the material, and hence allows it to 
slip away, instead of being drawn in and crushed 
between the working parts. 

The power for the Rutland Works is obtained 
from a three-cylinder vertical Tangye gas-engine 
direct-coupled to a compound-wound generator. 
Gas is supplied both for the engine and the 
furnaces by two producers with a rated com- 
bined output of 400 brake horse- power. The 
works also contain a pattern-shop and a machine- 
shop; but the equipment of these comprises nothing 
of special interest. Ina corner of the fettling-shop 
a smith was engaged in fixing cast-steel tub-wheels 
on their axles. The wheels had square holes cored 
through the centre, and the axle ends were forged 
down square to suit. The centre of each wheel 
was made red-hot, and the end of the axle forced 
into it by hydraulic pressure, and afterwards 
riveted over, thus making an immensely tight job. 

At the Wicker Works, whither the visitors next 
proceeded, the manufacture of tool steel, cutting- 
tools, and plate-springs is carried on. The steel 








for the crucibles is made by the cementation 
process, bars of Swedish iron being packed in 
cases along with charcoal, and kept at a red heat 
until the carbon has permeated the iron. The 
‘* blister steel” thus formed is broken by a hand 
hammer, being as brittle as cast iron. The broken 
pieces, a few inches long, are sorted into three 
grades according to their quality, as determined by 
the appearance of the fracture. Although in the 
process of cementation every bar gets as far as 
possible the same treatment, there is a consider- 
able variation in the amount of carbon absorbed 
by different bars, and even by different por- 
tions of the same bar; hence the necessity for 
grading the product. Messrs. Osborn and Co. 
manufacture all their own crucibles for melting 
steel. They arc made of a mixture of china clay 
and fire-clay, with a certain percentage of coke- 
dust. The clay is placed ona boarded floor, and 
trodden, or, rather, systematically stamped by the 
bare feet of workmen for several hours. No mecha- 
nical system of working has yet been found to give 
as good results as treading. Lumps sufficient to 
make a crucible are then cut out with a spade and 
weighed. They are then ‘‘ thrown,” as a potter does, 
and each lump is placed in a well-oiled mould with 
a polished interior. The mould is of metal, and 
of the parabolic shape typical of crucibles. There 
is a small hole in the centre of the bottom to form 
a guide for a pin which projects from the point of 
the core. The latter is also of polished metal, 
shaped something like a shell for a heavy gun. It 
is well oiled with a brush and pushed down into 
the clay, which is thus forced to rise between it 
and the mould. The core is bumped down a few 
times, and its surface re-oiled if necessary, until the 
crucible is nearly formed. Then the core is driven 
home, flush with the mould, by blows from a heavy 
mallet. The superfluous clay squeezed out round the 
edge of the mould is wiped off with the finger, and 
the core withdrawn. The mould is then lifted and 
placed gently over a nipple which pushes the crucible 
out. The latter, which is about } in. thick, very 
soft, and shiny with oil, is picked up between two 
curved pieces of metal held in the hands and placed 
to one side. A conical tin ring, well oiled inside, 
is then put over the mouth otf the crucible and 
gently rotated and pressed downwards until the 
mouth is closed inwards sufficiently. The crucibles 
are placed in a warm draught near the furnaces until 
drier, then placed in pairs on shelves over the top 
of the furnaces for some weeks, when they. are 
ready for use. The hole in the bottom of each 
crucible is plugged with clay, and the bottom is still 
further strengthened by the adhesion of a small 
clay pedestal, on which it stands in the furnace. 
Each crucible holds about 4 cwt. of steel, and will 
last for two or three meltings. After the first time 
less valuable qualities of steel are melted. For 
making large ingots of crucible steel the contents of 
as many asa dozen = may be poured into the 
same ingot mould. hen pouring, a lump of clay, 
previously heated white-hot in the furnace, is in- 
serted into the ingot mould, and floats on the top of 
the molten metal. Its function isto prevent the top 
of the ingot solidifying too rapidly, as this would 
cause piping and flaws in the interior. 

The crucible ingots are drawn down under steam- 
hammers into the bars, in which commercial tool- 
steel is familiar. Some sections are rolled out in 
two-high mills, but it is the custom to forge the 
square sections used for tools, as the hammering 
improves the structure of the metal. The flat 
sections used for laminated railway and motor-car 
springs are rolled from the ingot. A great number 
of these laminated springs were in course of manu- 
facture on the occasion of the visit. Every sprin 
is thoroughly tested before leaving the works, an 
two testing-machines were shown for this pur- 
pose. On one the complete spring was laid 
upside down on the table of what was really a 
big weighing-machine, and an hydraulic ram work- 
ing in a framing overhanging the table was forced 
down on to the centre of the spring. The latter 
was consequently straightened out by the pressure, 
and the load necessary to effect this was read ona 
steelyard connected to the table. On the other 
machine the spring was laid horizontally on a 
table against a vertical buttress and a steam-driven 
ram forced horizontally against its centre. A lever 
worked by the tester controlled the steam valves, 
and the ram could be made to work rapidly to and 
fro after the manner of that of a steam-hammer, 
The spring was thus alternately deflected and 
allowed to straighten itself, very rapidly for some 
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time, so that its behaviour under severe work might 
be noted. 

In the Wicker Works there are also made milling- 
cutters and twist-drills of Mushet high-speed steel, 
and reaper-knives of ordinary crucible steel. The 
latter are punched out of strip and ground on 
the back and edges. The edges alone are hardened, 
so that the body of each knife shall retain its tough- 
ness. The hardening is done by gripping the body 
of the blade in heavy tongs, from which only the 
edges of the blade protrude. The blade is then 
plunged into molten lead, and the edges become 
red hot, while the centre remains cold. It is 
quenched in oil. The ‘‘serrated” blades, often 
preferred for cutting corn, because they do not 
require resharpening, have their serrations formed 
before hardening by a file-cutting machine. The 
visitors were shown tests of the cutting qualities 
of the special high-speed steels manufactured by 
Messrs. Osborn. A heavy casting of Siemens- Martin, 
steel of 30 tons tensile strength, was mounted in a 
16-in. lathe, and run at a surface speed of 52 ft. 

r minute. At this speed a 1}-in. square tool of 

ushet high-speed steel was taking a cut ,', in. 
deep by }-in. feed, turning off the chips bright blue 
from the heat. The tool, which had been working 
for some time, was removed for the inspection of the 
visitors, and appeared entirely uninjured. Twist- 
drills of the same steel were shown at work, a 2#-in. 
drill running at 111 revolutions per minute drilling 
steel at the rate of over 34 in. per minnte, and a 
?-in. drill running at 526 revolutions per minute 
drilling cast iron at the rate of over 17 in. per 
minute. Again, a rock drill was shown at work on 
a peculiarly hard granite, and making extraordinary 
progress. 

After completing the tour of Messrs. Osborn’s 
works, the visitors lunched, under the presidency of 
Mr. Willian Osborn, in the steel warehouse at the 
Wicker Works, subsequently proceeding to the 
works of Messrs. Walker and Hall, at the invita- 
tion of Colonel Bingham, J.P., one of the pro- 
prietors. Messrs. Walker and Hall, as is well 
known, are manufacturers of every kind of electro- 
plate and silver ware, tablecutlery, &c. The firm’s 
products cover an immense range, and the factory 
is on an equal scale, employing over 2000 hands. 
One of the buildings is twelve storeys in height, 
and the work-benches, placed end to end, would 
have a total length of more than two miles. 
A large amount of the work is done by stamping 
under drop-hammers, metal dishes, backs of toilet 
brushes, &c., being so made. In fact, most of the 
articles of more complicated shapes, such as tea- 
pots, cream-jugs, and candlesticks, are made of 
stampings, two or more stampings being afterwards 
brazed together. The foundation metal of the 
electro goods is an alloy of copper and nickel, 
sect 3 white, and when polished capable of 

ing mistaken for silver. The number of dies 
preserved in such an establishment is, of course, 
enormous; but fashions follow cyclic changes, 
and so discarded ones may be called for again. 
Forks and spoons are blanked out from sheet- 
metal and bent afterwards. The prongs of forks 
are punched out after the iain are made, 
and are always done one ata time, the workman 
shifting the blank so that a gauge-projection enters 
the last place punched before the next blow. The 
chasing one often sees in silver dishes and goblets 
is all done by hand, and, in fact, the whole 
factory processes exhibit a combination of the 
simplest mechanical methods with most wonderful 
skill in handicraft. 

The blades of table cutlery are all hand-forged 
from double-shear steel, being merely hammered 
out from the bar, and the shoulder above the 
tang formed by a swage. A_ great deal is 
left to the grinders, who again depend entirely 
on their own skill for the perfection of the blades 
as regards section and thickness. The ivory 
handles fitted are manufectured and carved, when 
carving is done, on the premises. A good deal of 
hand-filing is done in connection with spoons and 
forks, although these articles are finally polished 
by buffing. The black polish given to silver cups 
and ornamental vases is not obtained by buffing, but 
the articles are burnished with steel tools after 
plating, and finished by the hand and rouge. 
Although the inspection of such a factory is 
extremely interesting, and not the less so be- 
cause the processes employed are in general un- 
familiar to engineers, the engineer has little to 


learn from the methods. The bulk of the pro-| po 
ducts are essentially of an artistic nature, and are ! 








designed rather for appearance than from the engi- 
neering point of view. No engineer, for instance, 
would make a coffee-pot or a silver cream-jug of 
the orthodox patterns ; but as fashion has decreed 
that they should be as they are, it is not for him 
to judge their form, or to criticise the amount of 
useless work that such a form necessitates. 








THE BREWERS’ EXHIBITION. 

THE many trades’ exhibitions which are annually 
held in the Agricultural Hall at Islington may be 
taken as a fairly good guide to the advances made 
from year to year in various industries. No trade 
can in these days afford long to remain stationary, 
and that of brewing is no exception, as indi- 
cated by the Twenty-Eighth Annual Brewers’ 
Exhibition now open in the Hall. The art of 
brewing was followed far back in history, and pro- 
bably remained for a long period with as little 
change as any industry ; but of late years science 
has been brought to bear upon it, with the natural 
result that rapid advances have been made. 

In our notice of the Exhibition last year (see 
ENGINEERING, vol. lxxx., page 526) we called atten- 
tion to the fact that the direction in which advances 
in the brewing trade were chiefly taking was towards 
methods for rapidly conditioning beers by processes 
of refrigeration and carbonisation. The Exhibi- 
tion of this year fully confirms this view, for the 
machines on view for carrying out these pro- 
cesses are a very noticeable feature of the Show. 
Although there is not much change to be seen in 
the type of machinery on the whole, there are 
some new appliances on view which are well worth 
the attention of visitors. Apart also from these 
special appliances, the Exhibition appears to be 
well up to the usual standard. 

Among bottle-washing machines—of which there 
are, of course, many—a new type is exhibited by 
Messrs. Goldman and Seton, Limited, 88, South- 
wark-street, London, 8.E. As far as the washing 
arrangements are concerned, it is one of the ver- 
tical type—i.e., the bottles are placed on a revolv- 
ing frame in a vertical position in front of the 
attendant, and as the frame makes one revolution, 
they are scrubbed by brushes three times inside 
and twice outside, and are then thoroughly rinsed. 
The novelty of the machine, however, is an attach- 
ment by which each bottle, as it comes round after 
being washed, is. automatically removed by a mecha- 
nical arm, and is dropped into a cup conveyor, 
which carries it along one side of a table to the 
filling apparatus, where it is taken off, the cu 
returning empty along the other side of the table 
until in turn they come again under the end 
of the mechanical arm, there to receive another 
washed bottle. All the operations are automatic 
throughout, the loading only being done by the 
operator. The steady capacity of this machine is 
18,000 bottles in 10 hours, and all intermediate 
handling between the washer and the filler is ob- 
viated. Another new automatic bottle-washer may 
be seen at the stand of Nash Patents, Limited, 
61, King William-street, E.C.; but this is of quite 
a different type from the one just described. In it 
the bottles are placed in a shoot to the left of the 
machine, and are automatically drawn into pockets 
in the circumference of a revolving vertical ring, 
the lower part of which is immersed in a tank of 
water. A brush fixed at the bottom of the tank 
scrubs the bottles as the ring revolves, and when 
the bottles emerge from the water opposite the 
point of entry they are gripped horizontally while 
they are brushed both internally and externally. 
As the ring continues its movement every bottle 
is brought over a powerful single rinsing jet, 
after which it is ejected into a shoot which 
may be placed so as to deliver into the 
filling machine without further handling. The 
bottles may be sterilised by a jet of steam 
acting like the automatic rinser, if desired. The 
machine only requires one operator, and is said to 
wash from five to seven gross per hour. It does 
not occupy very much space. Another firm, the 
Unionwerke A.G., Mannheim, whose consulting 
engineer is Mr. H. R. Chubb, 37, Hyde Vale, 
Greenwich, S.E., have a very fine show of machi- 
nery, and also have on view a complete bottle- 
soaking and cleaning plant, which has not been 
exhibited before. In this apparatus the dirty 
bottles are carried in galvanised baskets, and are 
placed in a soaking-tank, in which they are trans- 
rted from one end to the other, where they 
are lifted automatically to an attendant. The 





mechanism is controlled by one handle only, and 
the number of bottles in the tank at a time is such 
that each bottle is soaking for about 15 minutes. 
From the soaking-tank the bottles pass to the 
brushing and rinsing apparatus. The capacity of 
the complete plant is about 1200 bottles per hour. 

Another machine, of a similar kind, which also 
makes its first appearance at the Exhibition this 
year is the ‘‘Tunelius ” automatic washer, at the 
stand of Messrs. Dixon Brothers and Hutchinson, 
Limited, and the Tunelius Company, Limited, 
Wharf-road, Woolston, Southampton. It consists 
of a bottle-carrying device mounted on a ver- 
tical shaft over a shallow pan, the bottles being 
held neck down by a self-adjusting holder. The 
rotary motion of the carrier is intermittent, and 
continuously presents the clean bottles to the 
attendant, who removes the washed bottle, and 
puts on the dirty one. Each bottle in its course 
round the pan is placed over three distinct brushes, 
water falling on these the whole time, and the 
bottles are finally rinsed. The guaranteed speed 
of this machine is 100 dozen bottles per hour. 

Passing from the bottle-washing machinery, we 
may take, in order, the various appliances used in 
the actual treatment of the beer. Of these the 
Exhibition contains a great number; but as the 
majority possess no particularly new features, and 
as space will not permit us to mention more than 
a few, we must confine ourselves to those which 
are on view for the first time, or which contain 
some special novelty. The growing popularity of 
non-deposit beers has compelled brewers to devote 
more and more attention to machinery for manu- 
facturing this class of beverage, and a display of 
much ingenuity has been the result. 

Commencing with chilling and carbonating plants, 
which are well to the front, there are several new 
and improved forms to be seen. One of these, ex- 
hibited by Messrs. Lumley and Co., Limited, 
1, America-square, Minories, London, E.C., con- 
sists of two copper cylinders fitted with refrigerat- 
ing coils and gun-metal agitating gear, placed on 
cast-iron standards. The chilling is carried out by 
means of a seamless copper-tube coil, through which 
a circulating pump draws the brine. The beer is 
forced from the cask into a trough at the top of the 
cylinder, and passes over the refrigerating cvils in 
a fine film, the temperature of the beer falling 
rapidly to about 30 deg. Fahr. A special fea- 
ture claimed for the machine is that the operator 
has complete control of the temperature, and that 
there are no complicated parts. Various sizes of 
this apparatus are made, so as to deal with from 5 
to 80 barrels per day. Messrs. H. J. West and Co., 
Limited, Stamford Works, Southwark, London, 
S.E., have, as usual, a very interesting display of 
machinery, comprising patterns of their cooling 
plant and accessories ; as well as Messrs. Montague, 
Sharpe, and Co., 16, America-square, London, E.C., 
and other makers. 

From the cooling and carbonating machine the 
beer passes to the filters, and of these there are 
in the Hall a great variety, the favourite filtering 
medium being compressed cotton, or cotton and 
asbestos pulp, formed into thin sheets. A very 
complete set of these machines may be seen at the 
stand of the Unionwerke A.G., Mannheim. One 
of these is a type not exhibited before, which is 
worthy of attention. It is for single or double 
filtration. In appearance it does not differ greatly 
from other filters of the class, being composed of 
a number of filtering discs held in a frame, with 
spaces between them, by means of a screw. It is 
so constructed that no sieves, loose grids, or per- 
forated plates are used in the packing of the filter 
chambers, and there may be single, double, or 
triple filtration without any special chamber or 
attachment. These filters are very compact, and 
have a capacity of from 220 to 2200 gallons per 
hour, according to their size, and may be worked 
up to 150 lb. pressure per square inch. A number 
of filters are shown by Messrs. L. Lumley and 
Co., Limited, 1, America-square, Minories, E.C., 
Messrs. Montague, Sharpe, and Co., 16, America- 
square, London, E.C., and others. : 

The final operation of bottling the beer is well 
represented by a great variety of machines by dif- 
ferent makers, and it must be a somewhat difficult 
matter for purchasers to decide which type will 
suit them best, for between many of them there 
seems to be very little to choose. We may, how- 
ever, call attention to a few. One of these is shown 
at the stand of Messrs. H. J. West and Co., Limited, 
Stamford Works, Southwark, London, S.E. lt 1s 














Oct. 26, 1906.] 


ENGINEERING. 


565 














a counterpressure filler for which it is claimed that 
it does not depend on the skill of the operator for 
its speed in filling. The opening of the beer-valve 
is entirely automatic, and is dependent on the 
formation of a perfect counterpressure in the bottle. 
When the machine is in operation the bottle is 
placed loosely in position on a rotating holder, 
when, by the action of cams, a joint is made be- 
tween the bottle and a rubber ring. By means 
of an automatic valve, counterpressure is then 
let into the bottle. The valve is so designed 
that when the pressure in the bottle equals that 
in the beer-chamber, the valve opens, and the 
beer flows into the bottle by gravitation. The 
beer ceases to flow when it reaches the level of 
the air outlet at the top. The beer-valve is then 
closed automatically, and the pressure is released 
from the portion of the bottle above the air outlet ; 
at the same time the bottle is set free by means of 
acam. These machines are made in two sizes, one 
having twelve filling-heads, and the other twenty- 
four filling heads. The same firm have also on 
view plant for mineral-water bottling. 

The Unionwerke A.G. also exhibit a new bottle- 
filling machine which is very ingenious and simple 
in its action. They have also a counterpressure 
cask-filler which has not been exhibited before. 
It is for positive filling without fobbing, and with 
no loss of beer. It is very simple, and will 
fill casks of any size. Mr. D. G. Binnington, 
Regent-street and Neptune-street, Hull, also has 
on view a new machine for filling bottles, for which 
great things are claimed, and which will repay 
careful inspection. It is stated that with it fifty 
dozen pint bottles may be filled per hour by one 
man. At the stand of Messrs. L. Lumley and Co., 
Limited, 1, America-square, E.C., before alluded 
to, is a simple and ingenious little machine, 
shown for the first time at the Brewers’ Exhibi- 
tion. It is for corking and labelling beer- 
bottles, and is adapted for use with either half- 
pint or pint bottles. Its action is that of any 
ordinary corking-machine, with the addition that 
when the bottle-rest is depressed, as the bottle 
is placed under the corking-tube, a paste brush is 
automatically brought into operation, and passes 
over the side of the bottle. When the corking 
lever is moved down, a holder containing the labels 
is carried forward, and pressed against the bottle, 
the pressure causing the front label to adhere. The 
upward motion of the corking lever causes. two arms 
to be brought into action, which completes the affix- 
ing operation. It is stated that this machine will 
turn out 60 dozen bottles per hour with the labels on. 

Apart from the appliances to which we have parti- 
cularly referred, there is a great variety of smaller 
articles of interest to brewers, to which we should 
like to call attention if space allowed, but of these 
visitors will be better able to judge by personal 
inspection than by written description. There is 
plenty of material to occupy anyone interested in 
the brewing industry. 

The Exhibition closes to-day. 








INTERNATIONAL CONGRESS FOR 
TESTING MATERIALS. 

Tue International Association for Testing Mate- 
rials held its fourth Congress at Brussels in the 
week commencing September 3, in the building of 
the Belgian Academy, under the presidency of 
Oberbaurat Fr. Berger, of Vienna. The Patron 
of the Congress, the King of the Belgians, had 
received the members of the Council on the pre- 
vious Saturday, and Prince Albert and the Minis- 
ters of State acted as honorary presidents. 

The first meeting of the Association took place 
at Zurich in 1895, the second at Stockholm in 
1897, and the third at Budapest in 1901. The 
fourth Congress was to have been held, under the 
oma of Professor Belelubsky, at St. Peters- 

rg in 1903, but was, on general considerations, 
postponed till 1904. Preparations were far ad- 
vanced when the war between Japan and Russia 
broke out. But the Russian Committee would not 
definitely withdraw the invitation ; Professor Lud- 
wig von Tetmajer, the distinguished president of the 
three first congresses, died at Vienna in January, 
1905, and before an invitation from Brussels could 
finally be accepted, the season had too far advanced 
for a meeting in 1905, so that the Congress had 
further to be postponed till 1906. The deaths of 
Tetmajer and of many other distinguished members, 
and the delays of the meetings which, it had been 
agreed at the inauguration of the Association, 








should succeed one another at intervals of two 
years, have, unfortunately, deprived the Associa- 
tion of some supporters, especially in the United 
States, where the membership of the American 
Society for Testing Materials had so far implied mem- 
bership of the International Association. Members 
pay a minimum annual subscription of 6s. Of the 
1906 members from all countries now on the lists 
(1748 in 1901), 490, accompanied by sixty-seven 
ladies, attended at Brussels. 

England was not largely represented. Mr. 
J. E. Stead, F.R.S., who had succeeded Professor 
Unwin as British member of council and secretary, 
retired, and Mr. Bennett H. Brough took his place. 
The Engineering Standards Committee — the 
National Physical Laboratory, in this country, do 
very similar work to that of the Association, and as 
some of the researches presented to the Association 
might as well be brought before our great engi- 
neering societies, there is not much interest taken 
in these congresses over here. But some States 
are not behind Great Britain as regards standard- 
ising, and it must be acknowledged that the 
International Association serves a very direct prac- 
tical purpose by paving the way for a general 
understanding on methods of testing—essentially 
technical, it should be emphasised—and by col 
lecting and sifting information on prevailing 
practices. So many papers are now scattered 
through journals, prin in all the languages of 
the world, that collective reports, drawn up by 
authorities in the respective domain, are always 
welcome. Co-operation of our Engineering Stan- 
dards Committee and also of the Iron and Steel 
Institute—for the Metal Section of the Association 
is the most important—and of our engineering 
societies and testing institutions with the Interna- 
tional Association would ap very desirable, 
though the International machinery may be some- 
what ponderous. 

The local branches of the Associs ‘ion, of which 
the French is one of the most »ctive, meet in their 
own countries, and the Paris Conference of 1900 
is sometimes spoken of as one of the Congresses. 
The council has, since 1901, held its yearly delibe- 
rations at Vienna. The seat of the Association was 
first, as long as Professor Tetmajer taught at the 
Ziirich Polytechnic, in Ziirich, and Mr. B. Zschokke, 
of that town, acted as secretary. When Tetmajer 
accepted a call to Vienna, Oberingenieur Ernst 
Reitler was appointed secretary, and the present 
address is : Internationaler Verband fiir die Material- 
Priifungen der Technik, Nordbahnstr., 50, Vienna. 
The Congress sits in three sections — Metals, 
Natural and Artificial Building Materials and their 
Cements, and other Materials—and discusses pro- 
blems—i.e., reports on questions submitted to com- 
mittees, and non-official papers. Copies and ab- 
stracts of the reports and papers are prepared in 
three languages—English, French, and German. 

The proceedings were opened on September 3 
with addresses of welcome by President Berger, 
by the Prime Minister of Belgium, Comte de Smeet 
de Naeyer, and by Mr. Ramaecker, the Secretary- 
General of the Belgian Railways Department. 
Professor Schiile, of Ziirich, then dwelt in impres- 
sive words on the severe loss which the Associa- 
tion and technical science had sustained by the 
death of their originator, Professor Ludwig von 
Tetmajer, who had indefatigably worked for the 
Association. Baron de Laveleye followed with a 
discourse on the iron industry.of Belgium. Before 
dealing with this discourse we should like to men- 
tion that Professor H. Le Chatelier and Mr. L. 
Guillet, of Paris, had fitted up a small pattern 
laboratory for metal-testing, and that Prince Gar- 
garin, of St. Petersburg, exhibited his new testing- 
machines, and Professor Mesnager, of Paris, and 
Mr. Hoénigsberg, of Vienna, showed their new 
optical apparatus for the study of stresses; these 
novelties will be referred to. 


History oF THE Bexcran [Ron TRADE. 


In his discourse Baron E. de Laveleye gave 
some interesting information on the development 
of the Belgian iron industry. This industry, 
Mr. de Laveleye stated, was centered in two 
regions, the districts of Liége and of Charleroi, in 
which were 32 of the 42 blast-furnaces of the 
kingdom, 7 of the 8 Bessemer steel works, and 
26 of the 36 rolling-mills. The Liége district 
might be regarded as the cradle of the Belgian 
iron trade. Cresar commented upon the skill 
of those tribes in the arts of iron-working ; 
some old smelting works of the Roman era had 


been unearthed at Lustin near Namur in 1870, 
and more than 1,000,000 tons of old slag heaps of 
that period had been utilised in recent years, as 
they contained up to 60 per cent. of metallic iron. 
After the stormy times of the migration the Liége 
district had once more become famous for arms and 
armour under Charlemagne ; the Pepins, it will be 
remembered, hailed from Heristal, which is now 
a suburb of Liége. In the twelfth century the 
‘**Corporation du bon Métier des Fébures” was 
the wealthiest of the 32 guilds of Liége, and the 
first blast-furnace for making castings was supposed 
to have been erected at Lustin in 1340; similar 
claims are raised by other countries. Enraged by 
the spirited defence of the ironworkers, Charles 
the Bold, the last Duke of Burgundy, did not 
only burn Liége in 1468, but he destroyed all the 
iron works. The industry soon recovered, and in 
1624 the emigration of Walloon smiths to Sweden, 
where they were encouraged by Charles IX., was 
forbidden by Philip IV. of Spain, then lord of the 
Netherlands. 

Steel cementation had been started a few years 
previous at Maastricht, near Liége, but coke did 
not find lasting application till John Cockerill 
settled at Seraing in 1824; puddle furnaces were 
introduced from England by Michel Orban about 
the same time. The utilisation of the brown iron- 
stone of Couthuin about 1860, the introduction 
by Cockerill of crucible steel and of Bessemer 
converters, of Martin furnaces by the Société 
de Sclessin, of dephosphorising by the Société 
d’Angleur in 1879, and the utilisation of blast- 
furnace gases at Seraing in 1897, brought us to 
modern days. Meanwhile the Charleroi, Namur, 
and Hainault districts had practically united with 
the Liége district. The iron mines near Charleroi 
did not appear, the lecturer said, to be mentioned 
in chronicles before 1200. But they were important 
in the time of Louis XIV., and about 1756 we 
found Charleroi engaged in a desperate tariff war 
against Liége. 

As regards the average daily production of a 
furnace, Baron de Laveleye took the figure 300 
kilogrammes from a document of the year 1546. 
By the end of that century 3 tons had been 
reached ; in 1848 a daily output of 25 tons was 
considered very creditable. By 1870 the Belgian 
blast-furnaces surpassed those of all the other 
countries with a yearly average production of 
12,000 tons, Great Britain, with 9150 tons, coming 
next. By 1890 the United States had taken the 
lead with 30,000 tons, Belgium following next 
with 22,000 tons; then Germany, with 21,000 
tons; and England with 19,500 tons. In 1905 the 
order was :—United States, 1,000,000 tons; Ger- 
many, 40,000 tons ; Belgium, 32,755 tons ; England, 
26,000 tous ; and France, 25,000 tons. The great 
increase in the output per furnace had gone, to- 
gether with a diminution in the number of fur- 
naces, in Belgium, from 46 furnaces in 1870 to 
27 in 1892, and up again to 42 in 1905. The de- 
velopment of the railway system had, of course, 
given a powerful impulse to the Belgian iron 
industry, and the total production of the period 
1901 to 1905 had been :—Pig iron, 5,643,100 tons ; 
weld iron, 1,864,755 tons; mild steel, 4,487,955 
tons. The thirty-four Belgian converters would 
supply 14 million tons of steel per year ; the con- 
ferences held in Brussels every week by iron- 
masters, manufacturers, and engineering works 
were attended by 250 firms, and 80 per cent. of 
the Belgian iron output went abroad. Thus Bel- 
gium was still, as in the days of the Romans, 
supplying the world with iron, 

The other two discourses were delivered by Mr. 
E. Camerman, on ‘‘ The Belgian Cement Industry,” 
and by Professor L. Le Chatelier, on ‘‘ The Prac- 
tical Value of Metallography.” The three sec- 
tions sat on the mornings of September 4, 5, and 
6, and the afternoons and September 7 to 9 
were devoted to excursions, r. Greiner, the 
managing director of the Cockerill Works, having 
taken charge of these arrangements. Mr. J. 
Mageri, late of the Rothe Erde Steel Works, near 
Aachen, now of Namur, presided in the Metal 
Section, supported by Messrs. Brinell, Bennett 
Brough, Chernoff, Hackstroh, Saladin, and Wed- 
ding; Mr. Marcel Levie, of Charleroi, presided 
over the Cement Séction, and Mr. E. Roussel, of 
the Arsenal at Malines, over the third Section. 
Seventy-two reports and communications were 
discussed by the Congress. 

We will begin our account, which will chiefly 








concern the proceedings of the Metal Section, with 










566 





ENGINEERING. 


[Ocr. 26, 1906. 











some of the communications of general character, 
and group the papers irrespective of the order in 
eek they were read. 


UniricaTion oF Testinc Metuops. 
The first Ziirich Congress of 1895 appointed 
a very representative committee to deliberate on 
means of effecting a unification of testing methods. 
The five conferences of this committee not having 
arrived at any understanding, the problem was 
once more put on the programme at Buda- 
pest in 1901; and the committee and sub-com- 
mittees, of which Professors Belelubsky, A. Mar- 
tens, and Ed. Sauvage were the chairmen, now 
presented final reports on testing iron, alloys, 
and hydraulic mortars; besides the gentlemen 
mentioned, Messrs. Schiile, Kirsch, Bienfait, 
Candlot, and Gary have participated in drawing 
up the reports. The Congress accepted these 
reports with some modification, and discharged the 
committee, expressing their high indebtedness to 
the members, and particularly to the late Polonceau, 
Bauschinger, Tetmajer, and to Professor Debray. 


Unirorm NoMENCLATURE OF [RON AND STEEL. 

The Committee on the ‘‘ Uniform Nomenclature 
of Iron and Steel ”—a problem with which many 
bodies have attempted to deal since the Centennial 
Exhibition of 1876, at Philadelphia, first approached 
it—presented a report drawn up by the chairman 
and its secretary, Professors Henry Howe, of New 
York, and Albert Sauveur, of Cambridge, Mass. 
The report defines the chief terms used in the 
metallurgy of iron, and tabulates the English, 
French, German, Swedish, Danish, and Dutch 
equivalents ; the Italian and Spanish terms are, so 
far, not given. As regards the boundary between iron 
and steel, it is suggested to draw the line either at 
0.32 per cent. of carbon or its equivalent in other 
elements, which percentage would correspond to 
the critical point 0 in the diagrams of Roozeboom 
and Roberts-Austen ; or at 0.2 per cent. of carbon, 
which would distinguish soft from half-hard steels ; 
ingot iron would then become synonymous with 
soft steel, and any harder iron would be ingot 
steel. Mr. Pourcel, of Paris, suggested making the 
presence or absence of slag a criterion. 

As the reports on ‘‘ International Specifications” 
practically resolved themselves into discussions on 
tensile, impact, and Brinell tests, we leave the very 
large numbers of papers on these subjects for the 
next article. 


Automatic ReaistrRaTION witH LEvER-TESTING 
MAcHINEs. 


Mr. A. Mesnager, director of the laboratories of 
the Ecole Nationale des Ponts et Chaussées, Paris, 
explained how steelyard machines can be made self- 
registering. Instead of attempting to record the 
movement of the rider, he makes the rider station- 
ary and bulances the pressure on the lever by means 
of a coiled spring, or of a weight floating in mer- 
cury. The card is attached to the vertical wire by 
which the float is suspended from the lever, and 
the machine is verified and adjusted with the aid of 
the rider. 


TRANSMISSION OF ForcES TO THE INTERIOR OF 
Exastic Sorips ; DEMONSTRATION BY POLARISED 
Lica. 

Mr. Mesnager further showed how internal 
stresses could be investigated by the aid of polarised 
light, and exemplified calculations of this type. The 
same subject was treated by Mr. Otto Hoénigsberg, 
engineer of the Siidbahn, of Vienna, in a paper 
entitled ‘‘ Demonstration of the Neutral Axis of 
Transparent Bodies under Stress by means of 
Circularly Polarised Light.” Brewster discovered 
in 1815 that transparent bodies under stress 
become doubly refracting, and he thought that 
he had observed the neutral layer, free of stress, 
in a bent glass rod; the glass was really strained 
to a certain extent throughout. The real pheno- 
menon was, however, exemplified by Mesnager 
before 1900, and a little later Hénigsberg 
took up these most interesting researches, un- 
aware then of Mesnager’s work. We refer our 
readers to an account of Hénigsberg’s researches 
which he gave a few years ago.* At Brussels he 
described the new apparatus, which he owes to the 
munificence of the late Professor Tetmajer, and 
showed how the neutral layer shifts in accordance 
with the theory of Ludwik and of Bach. 





New Testinc Macuines. 


Prince Andrew Gargarin, director of the Poly- 
technic Institute of St. Petersburg, read two papers 
on new testing machines. The one machine, which 
is designed particularly for rapid determinations of 
the yield point, as well as for tension, compression, 
and bending tests, was exhibited during the Con- 
ference. The machines, which are in use in several 
of the technical and scientific institutes of Russia, 
in the Artillery Academy, the Naval and Military 
Arsenals, in gun works, &c., are made at the gun 
works of St. Petersburg. They are recommended 
for general testing also of cement, wood, and 
rubber, and have been applied by F. Friesendorf 
in his researches on the theory of the compression 
and hardness of hard bodies, by N. Frolovsky in 
his investigation of the elastic hysteresis of metals 
and of deformations, and by Mittinsky in his study 
of the elastic deformation of diamonds—researches 
published since 1905. The following is a brief descrip- 
tion. The test-piece is compressed between a screw 
and a lever; a hand-wheel turns the recording-drum, 
whose cards are 900 by 500 millimetres, and lowers 
the screw. The pressure on the test-piece is trans- 
mitted to the short arm of a lever which is an 
eccentric projection from a hollow cylinder carried 
by two rows of ball bearings. The long arm of the 
lever releases a clockwork which pulls out a travel- 
ling weight until the pressure is balanced. A pencil 
records this travel on the drum, 1 millimetre on the 
card marking a compression of the test-piece by 
0.01 millimetre. 

The second machine of Prince Gargarin, a 
dynamometer for automatically drawing the stress- 
strain diagram, may prove valuable for investigat- 
ing the theory of impact. The test-piece is placed 
on an anvil, fixed on a vertical steel tube, which 
serves as dynamometer ; the load (hammer) of the 
testing-machine falling upon the test-piece com- 
presses also the steel tube. The recording pointer 
is held by a ball-joint in the framing; its inner 
end rests on another ball in a horizontal slot of 
the anvil; the outer end bears the style, which is 
pressed out by a spiral spring so as to draw its 
curves on a sheet of smoked tinfoil, forming the 
inside of a spherical cup. To the hammer is attached 
a fork, whose slot is oblique; when the hammer 
falls, this slot will embrace a third ball on the 
— so that the style will describe a horizontal 
ine in addition to recording the compression in the 

vertical. The tinfoil card is afterwards detached 
and flattened out. The resulting curve goes, e.g., 
up to the point of maximum depression at the end 
of the impact, and then returns to the origin in a 
more irregular line, which marks the longitudinal 
vibrations of the rebounding tube dynamometer. 
The interesting mode of application, planned by 
the author, is the following :—Let the hammer be, 
in the first instance, a heavy weight touching and 
crushing the test-piece. Then let the weight be 
raised and dropped, decreasing the load as the height 
of fall is increased, so that the external energy 
remains constant. If the series of internal-energy 
diagrams obtained be afterwards arranged in 
parallel planes, we shall have a characteristic 
surface of impact beginning with a static load, 
gradually transformed into pure impact. Failures 
of steels subjected to repeated shocks might be 
investigated in this way. 
Mr. R. Guillery, of the Société Francaise de 
Constructions Mécaniques, at Denain, also described 
some new ‘‘ Machines for the Rapid Testing of 
Metals.” Some of the machines, which operate 
on the Brinell principle, are made small and port- 
able ; they have been described in our columns.* 


Puncuine as a Testing Metuop. 


Mr. L. Baclé, of Paris, pointed out that the 
energy ee in the operation of punching 
varied with the quality of the metal under treat- 
ment. Hence punching might be applied for 
mapeaseate testing, and the method would have 
the advantage that it gave direct information on 
operations often performed, and that no test-pieces 
need be prepared. With the aid of Frémont’s 
elasticity meter, he had obtained diagrams which 
may be characterised as promising. The breaking 
loads calculated per square millimetre of cut section 
were much more regular than those resulting from 
tension tests, probably because the punch dis- | 
tributed the stress over a much larger area. Thus 


when a punch cut a hole of 25 millimetres diameter | * 


had superficies of 780 square millimetres, while the 
broken section of the bar of the testing machine 
would have an area of 100 square millimetres. [f 
P was the resistance to punching in kg/mm?2, T the 
resistance to tension, then the author had found 
that P = 0.65T + 5kg. ; the data on which this 
formula is based appeared to be concordant, 
He had also demonstrated, he said, that the 
abscisse of a punching diagram increased with the 
ductility of the metal. They did not yield the 
precise information that elongation measurements 
gave us. But we had to consider that the elonga- 
tion of tensile tests really represented the sum of 
two totally different quantities—the general elonga- 
tion and the local elongation. The general elonga- 
tion was the sum of the minute elongations pro- 
duced in the course of the tests and accompanying 
the imperfect contraction which occurred before 
the final localised reduction took place which 
determined the rupture. The general elongation 
gave rise to the striz known as Liiders lines, 
which were irregular unless extreme care had 
been taken in preparing the sample. The local 
elongation should indicate the distance through 
which a known length of the metal might be 
extended before breaking ; but it could not always 
be measured with precision. As regards the elastic 
limit, the punching test was again inferior to the 
tensile test. But the limit was indicated in the 
curve by the portion which marked the pressing of 
the punch preceding actual cutting. 


SIGNIFICANCE OF CONTRACTION FOR MALLEABILITY. 


Mr. St. Gallik, of Budapest, presented a paper 
on the ‘‘Importance of Contraction as a Quality 
Test.” All the varieties of deformation, rectilinear 
or curvilinear extensions, curvature and appear- 
ance of the fractured surfaces were, he said, most 
intimately connected with the contraction that took 
place. The total capacity for deformation could 
be estimated from the total contraction, the mal- 
leability from the local contraction, and the tenacity 
from the average extension. For the malleability 
the contraction was a much safer criterion than 
notched bar tests. Contractions should always be de- 
termined, and for structural iron 50 per cent. should 
be specified asthe minimum contraction. 


New Mersop or Testing Macnetic Merats. 


The new method of testing steels devised by 
Captain L. Fraichet, of the French Artillery Works 
at Puteaux, may prove of more scientific than 
technical interest, but the idea is certainly promis- 
ing and the apparatus simple. Fraichet observes 
the variation in the magnetic permeability of a 
test-par while under tension. The bar forms the 
core of a bobbin composed of a primary circuit of 
stout wire, joined to two accumulator cells, and 
a secondary circuit of thin wire joined to a 
galvanometer. The flux through the test-bar, 
the author explained, would vary, owing to 
two causes. The length of the test-bar was 
changing and its cross-section diminishing, which 
should produce a continuous regular variation in 
the flux; there would be structural changes in 
the steel, which should result in irregular changes 
in the permeability. The interpretation of the 
curves was not easy, however, because the mag- 
netic circuit was completed through the shackles 
and the frame of the testing-machine, and the 
tightening of the grip would considerably affect the 
magnetic resistance of the circuit, especially if 
small magnetising forces were applied. Low mag- 
netisation was, on the other hand, preferable, 
because the fluctuations in the permeability were 
more marked at low magnetisation. Under these 
circumstances it is not surprising that the conclu- 
sions at which the author had arrived, when first 
describing his apparatus in 1904,have not all been 
confirmed by his subsequent researches. The per- 
meability seemed to increase at the commencement 
of the elastic deformation and the magnetic cir- 
cuit to become completely closed much sooner 
than he had first assumed ; weak magnetisations 
were therefore now recommended; the limit of 
elasticity corresponded to a rapid deflection of the 
galvanometer, not to the maximum deflection. 


(To be continued.) 








NOTES. 
JAPANESE TUTELAGE OF CHINA. 
Japanese teachers and professors are to be found 





through a plate 10 millimetres thick, the cut section 





* See ENGINEERING, vol. Ixxviii., page 618. 


* See ENGINEERING, vol. Ixxxi., page 49. 
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in many of the more important educational institu- 
tions in China, and Japanese officers are rapidly 












ae at i ee. | 





Oct. 26, 1906.] 


ENGINEERING. 


567 











bringing into shape a Chinese army which is not 
to be despised, either as regards numbers or quality. 
The merchants of Japan are pushing their trade 
not only with keenness, but also with great intel- 
ligence ; while their engineers are taking an active 

t in those works required for the development 
of the resources of the country. We learn from 
the Japanese newspapers that a special associa- 
tion for the study of railway systems in East Asia 
has been formed by Japanese engineers, having 
respectively as its chief organiser and manager 
Dr. K. Furnichi, President of the Seoul-Fusan 
Railway, and Dr. H. Hirai, Chief of the Railway 
Construction and Traffic Bureau of the Depart- 
ment of Communications. The association aims, 
as its name signifies, at the study of railway 
systems in East Asia in general, but it will also 
undertake the survey and construction of railways 
there for foreign capitalists. A leading member of 
the association has left on a tour of investigation 
in Manchuria, whence he will proceed to Central 
and Southern China. We have already mentioned 


the probable developments in Manchuria, but the’ 


Chinese are not likely to forget the lessons of their 
ast experience, and especially that it was the 
Raossian construction of railways in that province 
which led to its occupation by them. They know 
that Japan has carefully avoided giving railway 
concessions to foreigners, although arrangements 
are now made by which the earnings of the rail- 
ways are pledged as security for any loans which 
may be given. The Chinese Government has been 
negotiating with a group of British and German 
banks for a large loan for the construction of rail- 
ways, and the directors of these banks have ex- 
pressed themselves willing to make the advance on 
two conditions. The first is that the interest on 
the loan shall be guaranteed, not by the earnings 
—whatever they may turn out to be—of the pro- 
posed railways, but by the hypothecation of special 
existing revenue ; and the second is that the rail- 
ways shall be under the management of a European. 


Tue Gun TRIALS OF THE ‘‘ DREADNOUGHT.” 


There were two questions of general interest 
associated with the testing of the guns of the 
Dreadnought ; the one had reference to the effect 
upon the structure of the ship, the other to the 
possibility of the blast from any pair of guns 
affecting the others. It is true that the stresses 
due to recoil of heavy ordnance fired at given 
angles are easily calculated, and that there ought 
to be no difliculty in so arranging the construc- 
tional details of the ship as to obviate any undue 
strain; but here, as elsewhere, the necessity of 
economising the weight put into a warship in 
order to attain the highest possible efficiency, in 
every department of work for the least pos- 
sible displacement, involves a certain measure 
of risk in the design. It is therefore most 
gratifying to be able to record that, notwithstand- 
ing the most unprecedented shocks experienced 
by the Dreadnought throughout her gun trials, 
subsequent examination discovered no material 
injury to the structure. Eight guns were fired 
simultaneously on both port and starboard sides, 
the angle of fire being the maximum elevation 
—slightly over 30 deg. Thus the collective 
energy developed was 384,000 foot-tons, but the 
roll was very slight. This is the more remark- 
able in view of the height of the gun platform 
above the water-line and centre of gravity. Six 
guns were also fired ahead, and each pair of 
guns in the various barbettes was fired on 
various bearings. The stresses upon the ship 
are greatest with horizontal fire, or when the 
gun is depressed, but on no occasion was any 
structural defect discovered. The firing of the 
guns at various elevations was also a severe test of 
the mountings, with their training and elevating 
gear ; but these were found satisfactory in every 
Tespect, alike as regards design and construction. 
These mountings are operated by hydraulic mecha- 
nism, and, like the guns, were supplied partly by Sir 
W. G. Armstrong, Whitworth, and Co., Limited, of 
Elswick, and partly by Messrs. Vickers Sons and 
Maxim, Ltd., of Barrow-in-Furness. As regards the 
blast from the guns, the disposition of the various 
Weapons has proved eminently satisfactory, as it 
was found that there is no probability of the dis- 
charge from any pair of guns interfering with the 
work of its neighbours during action, so that the 
whole of the ten 12-in. guns for broadside, and the 
six 12-in. guns for bow and stern fire can be effec- 
tively used, a statement which does not hold with 





regard to the Pa armament of many foreign war- 


ships. We shall therefore look to an advance in the 
individual power of each gun in future ships, rather 
than an increase in the number at a possible ex- 
pense of effective fire. The Dreadnought having 
thus completed her gun, steaming, and manceuvring 
trials with the most satisfactory results, has re- 
turned to Portsmouth, and we take this opportunity 
of congratulating those responsible for the evo- 
lution of her design and her construction, and 
particularly Sir John Fisher, on the splendid 
success. She could take her place in the line 
of battleships within a week; but the complete 
examination of machinery, and other details, will 
necessitate a delay of a couple of months before 
she is sent to sea as the flagship of our prin- 
cipal squadron. It may be added that the gun- 
trials were carried out under the direction of the 
Controller of the Navy, Rear-Admiral Jackson, 
and by the Ordnance Staff at Whitehall, and of 
H.M.S. Excellent. The Vickers Company was re- 
presented by Lieutenant A. Trevor Dawson, and 
the Elswick firm by Sir Andrew Noble, K.C.B., 
and Captain Lloyd. 


TuRBINE-DRIVEN FisHinea CRarFt. 


There has been in recent years a very satis- 
factory development in the adoption of steam 
propulsion in connection with fishing boats, par- 
ticularly of the trawler type, and evidence of the 
advantage is found in the fact that the value of 
the harvest of the sea has in ten years increased by 
over 50 per cent., to 74 millions sterling—the worth 
of the fish landed during the past year in British 
fishing ports. There are, however, still a large 
number of yawls, cutters, and ketches engaged in 
the work, and many proposals have been made, 
not only to make the operation of these less 
hazardous, but more continuous, irrespective of 
calms and storms. A calm is exasperating to a 
sailor who in a long night’s toil has secured a 
good haul, since he cannot reach his market, 
while a half gale from the shore is equally 
disconcerting to the mariner, and a cause of 
anxiety to those dependent upon him. Many 
proposals have been made to fit propeller engines 
as an auxiliary, adopting either steam or oil. This 
proposal has not made any advance, partly because 
this combination of sail and steam-power is never 
satisfactory, notwithstanding the advantages of the 
feathering propeller. It has been felt that if both 
powers could be used in average weather, and for 
effective manceuvring into and out of harbours, 
much time would be saved. For this reason the 
trials of the boat fitted by Mr. James Hamilton are 
being watched with very great interest. He regards 
his motive power as supplementary rather than 
auxiliary to sails, because he aims at the effective 
use of the two powers at all times, in average 
weather, and by alternately putting on the drag 
of the stopped propeller, and giving impulses 
ahead, gets perfect control of the boat when enter- 
ing or leaving harbour, which constitutes a new 
arrangement. He adopts the turbine of the De 
Laval type, because the quantity of steam passing 
through the nozzles does not vary with the velocity 
of the vanes or buckets, but only with the pressure. 
In this way the turbine, when the driving of the 
ship was facilitated by sail power, would not exhaust 
the boiler, although the speed of the turbine 
would be increased. The inventor states that ex- 
perience has shown that the combination of the two 
powers produces a speed of boat more nearly equal 
to the sum of the speeds when sailing alone and 
when steaming alone, than simply equal toa slightly 
better speed than either one or the other, one 
reason being that the turbine improves in efficiency 
as the speed of the vane increases. The increase 
upon the sailing speed due to mechanical power is 
added to the effect of the wind, but a much greater 
saving is realised by the boat sailing more nearly 
in the direction she aims at. The adoption of 
the supplementary power makes it possible for 
the boat to hold more truly to her nominal course 
when sailing close hauled. In turning to wind- 
ward in average weather the boat may be held closer 
to the wind’s eye with flatter sails than the same 
boat without the assisting power, as puffs of wind can 
be ignored. This idea of supplementary power is, 
as we have said, being applied by Mr. James 
Hamilton, the late chairman of Messrs. Robert 
Napier and Sons, Limited, and a member of the 
Council of the Institution of Naval Architects. He 
has fitted out the Speedwell, a typical East Coast 
fishing boat of 56 ft. in length and 17 ft. in beam, 








which, on various trials, has done well. The speed 
has been proved to be 64 knots in a calm, and 
10 knots with both powers combined in a breeze 
that, with sail alone, drove the boat at 5 knots. 
The combined efficiency of the turbine and pro- 
pellers is high, as the latter (twin screws) are 
driven from the turbine by Morse chain belts at a 
much smaller number of revolutions than the 
spindle of the turbine moves, and are suitable for 
the speed of the vessel. The whole works with a 
remarkable absence of vibration and movement. 








THE STRAKER-SQUIRE MOTOR-CAR. 

Ir is, perhaps, difficult to say whether the speed 
competitions of the motor-car, most favoured abroad, 
or the endurance trials, preferred in this country, 
have done more to bring this new method of loco- 
motion to its present condition of relative per- 
fection. The results of the speed trials depend cer- 
tainly as much on the driver as on the car, and are 
also largely influenced by the amount expended by 
the builders in providing for the execution of repairs 
during the competition. Nevertheless, just as the 
improvement of the bicycle was greatly hastened by 
the popularity of track racing, so the speed trials of 
the motor-car in the past have been of immense assist- 
ance in the work of eliminating the more flagrant 
defects of the earlier vehicles. ft is, however, to be 
expected that, in this connection, the history of the 
cycle will be repeated, and as time goes on purchasers 
will attach less and less importance to time ‘‘ records” as 
a gauge of the value of the car. The endurance trials 
stand on a different footing. As the speed is strictly 
maintained within the legal limit, the performance of 
the machine is unaffected by the greater or lesser 
willingness of the driver to take chances. The matter 
under test is not what is the least time in which a car 
can get from point to point, executing en roufe any 
necessary repairs, but how far can the car run without 
suffering from any breakdown whatever? The latter, 
even when trivial, as they generally are with the 
modern car, are always annoying ; which annoyance is 
not lessened by.the ny poner ef the incident affords 
for the crude sarcasms 0 sing Jehus. 

It is quite intelligible, therefore, that English buyers 
attach very great importance to the reliability of the 
motor-car ; and the Automobile Club have, as is well 
known, made arrangements by which any manufacturer 
can have his car officially tested on this point, and with- 
out the enormous expense involved in going for a time 
**record.” On Wednesday last we had an opportunity 
of examining a car now undergoing a 4000-mile test 
of this kind, of which the mewrees. soy in this country 
is about to be taken up by Messrs. Sidney Squire and 
Straker, Limited, of 5, Nelson-square, London. The 
car in question has been developed by Messrs, Cornil- 
leau and Ste. Beauve, of Paris, and possesses some 
interesting mechanical details. The chassis weighs 
about 21 cwt., whilst the engine is capable of develop- 
ing 32 horse-power on the brake when running at 
1000 revolutions per minute, but is rated at 25 brake- 
horse- power. It has four cylinders forming one 
casting, the diameter being 110 millimetres by 130- 
millimetres stroke. Splash lubrication is not used in 
the crank-chamber ; but instead of this a spray of oil 
is directed on to each bearing, the sprays being fed 
by a rotary pump driven direct from the engine. 
The oil, after escaping from the bearings, passes 
through a wire gauze filter to the pump euction. 
Owing to this arrangement the whole of the moving 
parts of the engine are lubricated from one cen- 
tral point, and there are thus no lubricators what- 
ever on the dashboard. A small pressure - gauge 
fixed there, however, and connected to the pump dis- 
charge, shows at once if any failure of the lubrication 
is threatened. Another interesting feature of the car 
is the change-speed gear. The, distinctive feature of 
this lies in the fact that no wheel on the first-motion 
shaft is ever coupled with that shaft until it is first 
in mesh with its follower on the countershaft. In 
changing speeds, therefore, the ——— of moving 
over the speed-lever first slides the speed already in 
gear out of mesh, then puts the proper gear in mesh with 
the wheel'which is to transmit the drive, and not till then 
is the drive-wheel coupled to its shaft by a dog-clutch, 
The lift of the inlet-valve is adjustable at will from 
zero up to } in., so that the car can be run slowly on 
the top speed without the use of the main clutch, 
Provision is also made for giving half compression at 
starting the engines. The back axle is hollow, and 
does not rotate. The drive is conveyed to each wheel 
by a shaft passing through this fixed hollow axle, and 
engaging the road wheels by means of radial claws, so 
that the rotating shaft transmits torsion only, and 
carries no. weight, which is all taken by the fixed 
hollow axle. 





TREDEGAR.—Arrangements are being made for working 
an extra shift at Messrs. Whitehead and Co.’s Deighton 
Iron Works, Tredegar, owing to the pressure of orders. 
The new arrangement starts on November 4. 
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BALANCED REGULATOR-VALVE ON 
** ADRIATIC ” COMPOUND LOCOMOTIVE. 
To THE Epitor or ENGINEERING. 

Srr,—In the course of your interesting account of this 
locomotive, illustrated in your issue of September 28, we 
note your description of the balanced regulator-valve 
with which the engine is fitted, and which is stated to be 
the invention of Signor Zara. 

We enclose you a print taken from our working draw- 
ing made in 1895 for a lator-valve exactly on the same 
principle as Signor Zara’s—viz., a cylindrical valve with 
only one steam-admission seat, and the bottom fitted 
with a balancing piston, to which the steam is first ad- 
mitted by a small central pilot-valve. The ‘‘ Adriatic ” 
regulator has, in addition, the by-pass for steam to low- 
pressure cylinders. Ours was designed for the purpose 
of obviating the difficulty of making and maintaining the 
steam-tightness of the two seats in the ordinary Ameri- 
can type of valve, and also to give a gradual admission 
of steam to cylinders. The general idea and principle 
was suggested by a sketch in an old number of the 
= American, the date of which we cannot now 

nd. 

We have made many valves of this pattern and in dif- 
ferent sizes, with very satisfactory results. 

As stated in your account, it is easy to work, requiring 
only a small effort at the driver’s handle; it keeps steam- 
tight in use, as there is only one seat on each valve, and 
no tendency for the valve to open till the lever is moved. 

Weare, yours faithfully, 
For THE Hunsiet Encine Company, Ltp., 
A. CAMPBELL, Director. 

Hunslet Engine Works, Leeds, October 6, 1906. 








PACKING. 
To THE Eprror oF ENGINEERING. 

Srr,—Can any of your correspondents inform us who 
are the manufacturers of Redfern’s steam packing, as we 
wish to buy some for shipment? We also want to find a 
good steam packing suitable for breweries, to stand the 
ammonia, and shall be extremely glad if any of your 
correspondents could tell us what kinds of packing are 
mostly used in English breweries. 

Yours faithfully, 
JEPSON AND SCHROEDER. 

69, Milton-street, E.C., October 19. 








MOTOR-BUSES AND THE POLICE. 
To THE Epiror oF ENGINEERING. 

Str,—It is gratifying to note the prominence which is 
given in your issue of the 19th inst. to the present attitude 
of the licensing authorities towards the motor-omnibus 
question. 

The position Scotland Yard has recently taken up, if 
insisted upon, will result in very great hardship, not only 
to the enterprising firms and companies who have em- 
barked upon this business, but also to the general public, 
who are availing themselves in rapidly increasing numbers 
of this exceedingly efficient means of locomotion. 

A year or two ago the Press strongly = upon the 
various bus companies the importance of placing motor- 
omnibuses on the streets without delay, and the usual 
unfavourable comparisons were made between the enter- 
prise of this country and that of our foreign friends; 
after the most careful inquiries possible had n made, 
the great London omnibus companies placed motor- 
omnibuses upon the London streets, and these were at 
once found by the public to be so much superior in almost 
every respect to the older means of locomotion that they 
rapidly increased in number. 

It is the result of our concentration of pion in 
great towns that no addition or alteration to the existing 
traffic can be made without arousing the opposition of 
some section of the community, and it might therefore 
only have been expected that residents on the routes 
along which these motor-omnibuses ply would be loud in 
their complaints. 

It is no doubt true that a certain amount of noise is 
made by these vehicles, and it is also no doubt true that 
those first put upon the road, being of an early design, 
are not so satisfactory in this respect as newer vehicles; 
it may be maintained, however, that motor-buses in 
general are not more objectionable to residents than the 
ordinary horse-drawn bus, and are certainly in most cases 
less so than electric trams. 

The proper attitude to be adopted in dealing with a 
question of this kind is to consider whether the public 
advantage does not outweigh individual] inconveniences ; 
on this point we think it only necessary to refer to the 
fact, already pointed out in your article, that one com- 
pany alone in fourteen months carried roundly eighteen 
millions of passengers with an average of thirty-eight 
*buses per week in service. 

The Scotland Yard authorities are, in brief, asking at 
present for a standard oi noiselessness which in the 
present state of the art of building motor-omnibuses is 
unattainable ; they will gradually me less and less 
noisy, but unless the present mode of transmission is 
entirely departed from, it will be impossible to eliminate 
noise completely, and some amount of ‘‘ gear hum” must 
always remain. 

We cannot help thinking that Scotland Yard has during 
the past few weeks adopted a panic policy, and that 
they are attaching too much weight to the complaints 
which inevitably arise when any new thing is produced ; 
it is perhaps worth noting that from the nature of the 
case the authorities hear only one side of the question ; 
the general public who are satisfied with the motor- 
omnibuses, and already use them to an enormous extent, 


do not take the trouble to place their satisfaction on 
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BALANCED REGULATOR-VALVE. 
CONSTRUCTED BY THE HUNSLET ENGINE COMPANY, LIMITED, LEEDS. 
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record, while the few who dissent raise a clamour out of 
all proportion to their numerical importance. 

Very serious financial losses must result from a con- 
tinued refusal of the Scotland Yard officials to reduce 
their standard to a realisable limit, and we submit that 
the unfortunate British manufacturer is once more appa- 
rently in danger of being treated with grave want of 
consideration. He builds his vehicles in accordance with 
the Acts of Parliament relating to motor-cars, and in con- 
formity further with the regulations imposed by the Local 
Government rd, only to find himself at last at the 
complete mercy of a third authority invested with auto. 
cratic power, who threatens to crush his whole enterprise. 

Tam, Sir, yours faithfully. 

October 22, 1906. M. Inst. C.E. 








STRESSES IN BARS. 
To THE Epitor oF ENGINEERING. 

Srz,—Would you permit me to point out that the 
method of determining the direction of stresses in bars, 
by using rubber models inscribed with symmetrical 
figures, described on page 124 of your issue of July 27, 
has been used before? I had the great honour of assisting 
Professor W. C. Unwin in experimenting on rubber bars, 
intended to represent plates pierced by rivet-holes, at 
Conper’s Hill in 1879. At first the figure used was a 
square, made by drawing parallel lines along and across 
the bar; but circles (I think # in. in diameter) were 
eventually used, as it was found that the direction of 
stress could be more easily traced by the longest and 
shortest diameter of the ellipse that resulted when the 
circle was deformed than was the case with squares. 

I may add that my part was only the drawing of the 
lines on the rubber, and that I found ordinary lead-pencil 
the best thing for the purpose. 

The rubber bar was placed in clamps and stretched by 
a screw; a photograph was then taken of the surface, 
on which the lines of stress could easily be followed out. 

Tam, Sir, yours faithfully, 

Lucknow. J. N. D. La Tovucue. 








THE ‘‘ Parmer Recorp.”—The undoubtedly high esprit 
de corps which characterises all connected with Palmer’s 
Shipbuilding and Iron Company, Limited, is considerably 
fostered by the publication of the Palmer Record, an 
occasional journal conducted by the staff. The issue for 
October is a very fine production, and the contents are of 
interest to a much larger circle than the large army of 
ouplorés of the company. The launch of the Lord 
Nelson is dealt with ; the annual meeting of the share- 
holders of the company is reported, and the philosophic 
remarks of the chairman, Sir Charles McLaren, M.P., 
are worth careful study by all interested in the maritime 
industry in this country. There is a review of the Jarrow 
jubilee of warship-building, the firm having completed 
fifty years’ work for the navy, during which they have 
built sixty-nine vessels of war. An article on invitation 
cards to launches is of interest. These articles and the 
other contents are beautifully illustrated. 
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THE AUSTRALIAN RaiLways.—We announced some 
months ago the appointment of Mr. H. Deane, M. Inst. 
C.E., to the position of consulting engineer in London 
to the Government of New South Wales, in succession to 
Mr. C. W. Darley, M. Inst. C.E., who has resigned. We 
have now learned that the appointment has fallen 
through, and after some delay six of the Australian 
States—viz., all except Western Australia—have agreed 
upon a joint Mp tee weer Mr. T. Roberts, M. Inst. 
C.E., late chief mechanical engineer to the South Aus- 
tralian Government, has accepted the position, and has 
just taken up his duties in London. 





Tue WHITEHEAD TorPEDO.—The present Whitehead 
torpedo, as being consigned to-day to Continental powers, 
gives the following results :—Speed at 1000 metres, 35 
knots; 8 at 2000 metres, 28 knots ; deviation allowed 
in direction at 1000 metres, 9 metres to left or right. The 
shooting-range at Fiume is by no means ideal—not to be 
compared with the Sag Harbour range in America, but the 
torpedoes keep well within the limits. The deviation 
allowed from the set depth (usually 10 ft.) is 16 in. above or 
below. For the air vessels the Whitehead Company use 
nickel-steel forgings with an elastic limit of 85,000 1b., an 
ultimate strength of 120,000 1b., and an elongation of 17 per 
cent. in 2in. All these figures are well exceeded in the 
tests made in the works. The figures for speed given above 
are for unheated air, as the company have not yet been 
able to find a heating system entirely free from danger. 
Apart from this, experiments have shown that the above 
figures can be increased with heated air by about 5 knots 
at 1000 metres and 3 knots at 2000 metres range. 





Exectric Licutinc By Winp-Power.—There has been 
recently installed at Noblesville, Ind., an electric-lighting 

lant driven by wind-power, which, according to the 

ew York Engineering News, is giving entire satisfaction. 
The arrangement of the installation is novel, for it isa 
combination of both wind and water-power, the former 
being derived from a 14-ft. diameter wheel mounted ona 
tower 50 ft. high. This wheel drives a pump which delivers 
water into an accumulator, in which a constant pressure 
of 75 lb. per square inch is maintained by weights, which 
are mounted on a plunger in the ordinary way. When 
required, this water, under pressure, is used to drive 
}-horse-power turbine wheel, which is directly connec 
to a }-horse-power 25-volt dynamo, for charging a storage 
battery. The battery consists of eleven cells. and lights 
twenty 8-candle-power lamps for three hours. Under ordi- 
nary conditions the wind-engine should run five hours per 
day forsummer use. It is stated, however, that automatic 
devices enable the pump to store any amount of energy 
the windmill may produce. The one was design ' 
and equipped by the Windmill Electric Company, © 
Noblesville. There may, of course, have been spect 
reasons why this installation was erected, but it seems § 
very roundabout method of obtaining 4 horse- power, par- 
ticu'arly where petroleum is cheap and oil-engines are not 
unknown. 
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WE illustrate above the Michel gradual-grip clutch 
for motor-cars, motor-omnibuses, and. stationary en- 
gines, designed by Messrs. Sabathe and Séailles, engi- 
neers, 23, Boulevard Pasteur, Paris. 

On the end of the motor-shaft is keyed a flange, to 
which is bolted a cylindrical casing, forming the ex- 
terior of the clutch. The sliding portion of the clutch 
feathered to the gear-shaft consists of a male cone, 
marked 2 in Figs. 2 and 3, eccentric to the line of 
shafts, and having a portion of one side cut away. In 
the interior of the cone is a curved plate-spring, whose 
ends project through the opening, and are constrained 
by two fixed stops just inside the cone. On the 
back of the cone, opposite the opening, is riveted a 
bracket, carrying two pins, marked 3, 3 in Fig. 3, 
and surrounding each pin is a buffer, fastened to 
it by a taper pin. In the space on each side 
of the cone, between it and the casing, is a curved 
tapered shoe. These shoes carry buffers at their 
pal ends, opposite the cone-buffers just mentioned, 
and round collars, surrounding pins at the smaller ends 
of the shoes, act also as buffers against the ends of 
the plate-spring. Pins with grooved collars at each 
end are fastened through the centres of the shoes, two 
through one shoe and one through the other. These 
are shown in side elevation in Fig. 2, and dotted in 


Fig. 3. A spring-ring passes round the grooves in the 

collars, and holds the shoes against the cone. 

— ction of the clutch is as follows :—When the 
lseng 


diseng: ving lever is relieved, the helical springs, shown 
in Fig. 2, foree the cone home against the inner faces 
of the shoes, and the latter are pushed outwards in 


contac. with the casing. If the casing is revolving 
in the direction of the arrow, a8 soon as the shoes 
come in contact with it, the upper one, in Fig. 2, tends 
to be « awn into a narrower portion of the annular 
_— .gainst the action of the plate-spring. It is 
thus t'phtened between the cone and the casing until 
there i- sufficient friction to transmit the drive. The 


lower shoe, on the contrary, is loosened and pushed 








7. 


back against the cone buffer, so that it takes no part 
in the transmission of power. It is clear that if the 
revolution of ihe casing were in the other direction, 
the drive would be equally efficient, the lower shoe 
then transmitting the power. Should the power be 
transmitted in the reverse direction, as, for example, 
in the case of the car over-running the engine, one of 
the buffer-stops on the cone comes in contact with the 
back of one or other of the shoes, and pushes it round 
until it grips in the narrowing space. 

The Michel clutch is made in six sizes. The smallest, 
for 15 horse-power and high s s, is 180 millimetres 
(7.08 in.) in length and 142 millimetres (5.59 in.) out- 
side diameter; it weighs 6 kilogrammes (13.3 Ib.). 
That for 30 to 32 horse-power is 220 by 186 milli- 
metres (8.66 in, by 7.32 in.), weighing 22 kilo; mes 
(48.5 lb.). For 450 horse-power and a of 350 
revolutions—this and the following sizes not being, of 
course, for automobilism—the clutch measures 438 by 
700 millimetres (17.24 in. by 27.55 in.).and weighs 
310 kilogrammes (685 lb.). The: next size is t 
measuring 700 by 960 millimetres (27.55 in. by 37.79 in.) 
and weighing 608 kilogrammes (1340 lb.) for 900 horse- 

wer and 300 revolutions, and for 1000 horse-power 
and 80 revolutions 1200 and 1560 millimetres (47.24 in. 
by 61.41 in.), weighing 2400 kilogrammes (52901b.). In 
all the principle is the same, and consists in an axial 
spring pushing the cone between a pair of tapered 
shoes, which exercise a progressive wedging action. 
By this means a powerful grip is obtained, notwith- 
standing the comparative weakness of the spring, 
which facilitates the working. 

The clutch is machined and fitted together as fol- 
lows :—The conical disc is first turned ; the two seg- 
ments are aluminium castings ; they are machined on 
their internal turface and fitted to the cone, on which 
they are made fast, They are then turned up, fitted 
with friction-plates, and the latter finished to the 
inside diameter of the clutch-box. In the small sizes 
the buffers are in one piece with the cone ; in the larger 
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Fig. 1. 


clutches they are fitted separately, as shown in the 
illustration, made of hardened steel, and jointed in 
order to ensure a better contact. 








INDUSTRIAL NOTES. 

TuE Report of the Labour Department of the Board 
of Trade shows that employment generally was fair 
during the past month. The returns upon which the 
report is based were 7857 ; of the total, 3725 were from 
employers or their associations, 3651 from trade unions, 
396 from local correspondents, and 85 from other 
sources. These cover a wide field, and include all the 
leading groups of industries. The labour chart shows 
that the percentage of unemployed, since the middle 
of March, has been lower than the mean average of 
the last ten years—1896 to 1905. The ratio is much 
lower than.in any month in 1905. The specific reports, 
generally and in groups of trades, are as follow :— 

Employment during September was, on the whole, 
much about the same as in the month previous. 

Compared with a year ago all the principal indus- 
tries showed an improvement, with the exception of 
the boot and shoe trade and the tin-plate trade. 

The 271 trade unions making returns had an aggre- 
gate membership of 598,611, of whom 22,826 (or 3.8 
per cent.) were reported as unemployed at the end of 
September, compared with the same percentage in the 
month previous, and 5.3 per cent. at the end of Sept- 
ember, 1905. 





aon pone in the building trades was dull gene- 
rally, and worse than a month ago, It was slightly 
better than a year ago. 

In the coal-mining industry employment continued 
fairly good. It showed very little change as compared 
with a month ago, and was somewhat better than a 
year ago. 

The iron-mining industry continued good, and was 
about the same as a year ago. 

Employment in the pig-iron industry continued 
good, and was rather better than a month ago; it 
was much better than a yearago. Returns relating 
to the works of 108 ironmasters, employing about 
24,600 workpeople, showed that 341 furnaces were in 
blast at the end of September, as compared with 337 
in the previous month, and 325 a year ago. 

In iron and steel works employment continued brisk 
generally; it was better than a month ago, and 
considerably better than a year ago. The volume 
of employment at 204 works from which returns were 
received was 0.9 per cent. greater in the week ending 
September 22, 1906, than in the week ending August 25, 
and 4 2 per cent. greater than a year ago. 

Employment in the tin-plate and sheet manufacture 
during September was good, and showed an improve- 
ment on a month ago. As compared with a year ago, 
it was not so good at tin-plate works, but was better at 
sheet-mills. According to returns received, 430 tin- 

late and sheet-mills were working at the end of 
ptember, as compared with 417 in the previous 
month, and 435 a year ago. 

In the engineering trades employment continued 
good, and better than a year ago. The percentage 
of trade-union members unemployed was 2.8, the same 

reentage as in August, and 4,5 at the end of 
September, 1905. 

e shipbuilding trades were fair on the whole in 
the principal shipbuilding centres, but showed some 
decline compared with a month ago. They remained 
much better than a year ago The percentage of 
trade-union members unemployed was 6.5, as coin- 
pared with 5.6 at the end of August, and 13.7 at the 
end of September, 1905. The stoppage of work at 
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certain yards on the Clyde did not begin until 
October 1. 

In the cotton trade employment continued very 

ood, and was better than a year ago. Returns from 
ue employing 134,715 workpeople show an increase 
of 0.5 per cent. in the amount of wages paid as com- 
pared with August, and of 3.2 per cent. as compared 
with a year ago. 

Employment in the woollen trades remained good, 
and was better than a month ago; it showed little 
change compared with a yearago. Returns from firms 
employing 21,475 workpeople on the last pay-day in 
September show an increase in the wages paid of 1.8 per 
cent. compared with a month ago, and of 0.2 per cent. 
as compared with a year ago. 

The worsted trades continued fairly good, showing 
little general cliange ee with a month ago and 
a year ago. Returns from firms employing 46,102 
workpeople on the last pay-day in September showed 
an increase of 0.6 per cent. in the amount of wages 
paid compared with a month ago, and a decrease of 
0.5 per cent. compared with a year ago. 

In the flax (linen) trades employment continued 
fairly good, and was better than a year ago. Returns 
from 

y-day in September show an increase of 0.2 per cent. 
in the amount of wages paid as compared with a month 
ago, and of 4.5 per cent. as compared with September, 
1905. 

Employment in the jute trade continued good, and 
was better than a year ago. Returns from firms em- 
ploying 18,834 workpeople on the last pay-day in 
September show a very slight decrease in the amount 
of wages yes as compared with a month ago, and an 
increase of ¢ 

1905. 

The silk trades showed a slight decline as com- 
pared with the previous month, but were better than 
a yearago. Returns from firms employing 7648 work- 
prego show a decrease in the amount of wages paid 
in the last week of September of 1.5 per cent. as com- 
pared with August, but an increase of 3.1 per cent. 
as compared with a year ago. 

In the lace trade employment continued fairly good, 
and was much better than a year ago. Returns from 
firms employing 8958 workpeople in the last week in 
September show an increase of 0.3 per cent, in the 
amount of wages paid as compared with August, and 
of 11.3 per cent. as compared with a year ago. 

In the hosiery trades employment generally was 

ood and decidedly better than a year ago. Returns 
rom firms employing 16,561 workpeople on the last 
pay-day in September showed an increase of 1.3 per 
cent. in the amount of wages paid compared with a 
month ago, and of 6 3 per cent. compared with a year 
ago. 





In the leather trades employment continued fairly 
good ; it was better than a year ago. Of 3745 members 
of trade unions, 4.8 per cent. were unemployed, as 
compared with 4.9 per cent. a month ago, and 6 per 
cent, in September, 1905. 


Serna remained good in the paper-making 
trades, dnd was better than a year ago. 

Employment was quiet in the printing and book. 
binding trades, but rather better than a month ago 
and a year ago. In the printing trades the pomentee 
of trade-union members unemployed at the end of 
September was 5.2, as compared with 5.5 in August 
and 5.4 in September, 1905. In the bookbinding trades 
the percentages were 4.4 for September, 4.7 for August, 
and 5.1 for September, 1905. 

In the furnishing and woodworking trades employ- 
ment continued fair on the whole, and was better 
than a year ago. Compared with a month ago a 
slight decline was shown. The percentage of trade- 
union members unemployed at the end of September 
was 4.5, as compa with 42 in August, and 5.1 in 
September, 1905. 

Employment in the glass trades continued moderate 
og , but was worse thana month ago. It was 

tter than a year ago. Returns from firms employ- 
ing 10,180 workpeople showed a decline in the amount 
of wages paid of 4 per cent. as compared with a month 
ago, and an increase of 6.3 per cent, as compared with 
@ year ago. 

Agricultural employment was generally regular 
throughout the month. There was, however, a lessened 
demand for day labourers in many districts, both 
during and after the corn harvest, and in consequence 
a number of this class could not obtain continuous 
employment. 

Kmployment of dock and riverside labour continued 
fair in London and Liverpool, and fairly good else- 
where. In London it was not so good as a year ago ; 
‘at other porte it was better than a year ago. The 
average daily number of labourers employed at the 


docks and principal wharves in London during the 
four weeks ending September was 11,847—an increase 





rms employing 47,865 workpeople on the last | 7 


3.9 per cent. as compared with September, | Board 


of 0.6 per cent. on a month ago, but a decrease of 
3.2 per cent, on &@ year ago. 





Twenty-three new labour disputes began in Septem- 
ber, compared with 28 in August, and ten in Septem- 
ber, 1905. The total number of workpeople affected 
by disputes which began or were in progress during 
the month was 21,377, or 7281 more than in August, 
and 6491 more than in September, 1905. The aggre. 
grate duration of all the disputes of the month, new 
and old, amounted to 147,400 working days, or 38,300 
more than in August, and 109,900 less than in Sept- 
ember, 1905. Definite results of 26 disputes, new 
and old, were oe during the month, affectin 
20,251 persons. Of these 26 disputes six were decided 
in favour of the workpeople, ten in favour of the em- 
ployers, and ten were compromised. 





The principal changes in rates of wages in September 
were increases affecting about 5000 labourers in engine 
and boiler shops at Leeds, and 4100 coal-miners in 
Somerset. The total number of workpeople affected 
by all changes was 17,100, and the net effect was an 
increase of about 670/. per week, over 16,400 work- 
people having received advances amounting to about 
00/. per week, and nearly 700 having sustained de- 
creases amounting to 30/. per week. ‘The changes of 
the previous month affected 295,600 workpeople, the 
net result being an increase of 10,350/. per week. 
During September, 1905, the number of workpeople 


affected was 24,300, and the net result an increase of | P 


about 70/. per week. 

One change, affecting over 200 workpeople, was 
settled by arbitration ; two changes, affecting nearly 
4400 workpeople, were arranged by a Conciliation 
in one case, and by miediation in the other ; 
one change, affecting nearly 700 workpeople, took 
effect under a sliding scale ; and the remaining changes, 
affecting over 11,800 workpeople, were arranged 
directly between employers and workpeople or their 
representatives. In five cases, affecting nearly 700 
workpeople, the changes were preceded by disputes 
causing stoppage of work. 





The American Federationist tells the story of its first 
political campaign against what are described as oppo- 
nents of the labour cause, as put forth in the state- 
ment of grievances recently published. It is called 
the anti-Littlefield campaign, the candidate being a 
well-known prominent Republican. The contest was 
in the Second Congressional District of Maine. 
The final result was the reduction of the honourable 
candidate’s majority from 5419 in 1904 to about 
1000 votes in 1906. This is regarded as ‘‘a moral 
victory for labour.” The Labour Party had for their 
champion Mr. Samuel Gompers. Mr. Littlefield had 
the support of the chiefs of his party. Opinions 
differ as to the result, some asserting that labour 
is entitled to no credit for the stinging rebuke 
administered to Mr. Littlefield. The workers think 
otherwise. The Labour Representation Committee 
have made their report to the American Federa- 
tion of Labour, dated September 18, 1906. It was 
upon its report that the contest above alluded to was 
fought. The funds available for the campaign were 
far Jess than expected, and now a further appeal for 
funds is issued to enable the Council to carry on the 
Congressional struggle. The ends, aims, and means 
of the Council are nearly the same as those of the 
British Labour Representation Committee, now called 
the Labour Party. A very vigorous campaign is being 
organised all over the States. The main issues to be 
put before the electorate are definite and clear, not 
the least of which is uncompromisiog hostility to 
Court injunctions in cases of labour disputes. Cer- 
tainly, in the United States these injunctions go 
beyond any granted in the United Kingdom. 





The Trades and Labour Gazette takes up the cudgels 
on behalf of the Socialists against the Whips of the 
Scottish Liberals, Mr. Winston Churchill and others, 
who have recently flouted the Labour Party for its 
action in the constituencies, and threats against the 
Liberal Party. Daily newspapers also come in for a 
share of criticism. It defends the action of the 
Socialists in striving to divert trade unions into the 
stormy channel of politics. The Radicals also are 
attacked by this Ishmael of the Labour Press. The 
Gazette puts forward a strange theory—namely, that 
if Socialists could get a footing in Conservative clubs, 
their work of conversion wou!d be easier than with 
Progressives. It is alleged that already Socialism is 
making headway in the ranks of the Conservative 
party. An article deals with the London County 
Council’s new code of bye-laws under the Employment 
of Children Act, 1903, for regulating the employ ment 
of children under 16 years of age, and street trading. 
The article does not express any decided opinion as to 
the regulations; they are simply reported. The London 
Trades Council now print the minutes of each mceting, 
so that there is no need to read them at the usual 





delegate meetings. 


‘question in those trades. 





The first quarterly report of the seventy-thirg 
Executive Council of the Ancient Order of Foresters 
shows how carefully every administrative at jn 
connection with this vast organisation is watched, and 
the proceedings connected therewith are recorded, 
There is a tolerably full report of the proceedings of 
the High Court list of delegates, copies of all inipor. 
tant reports, &c., with all the resolutions carried, 
The total funds as given in the summary amounted to 
7,007,002/. 14s. 9d. ‘The increase is shown over a period 
of six years. The total membership was 662,416 mem. 
bers. The total income for 1905 was 1,236,931/.; the 
expenditure was 869,605/. 1s. in benefits alone. These 
included sick pay, 603,031/. 103 4d. ; funeral allowances, 
132,283/. 7s. 6d.; other payments, 20,4767. 133. 8d.; 
superannuation allowances, 602/. 6s. 10d.; subsidiary. 
benefit fund payments, 25,446/. lls. ld.; medical aid, 
85,1347. 15s. 10.; payments to widows and orphans, 
2629/. 15s. 9d. The interest earned on the district funds 
in 1905 amounted to 34,9717. 15s. 9d. The members’ 
surplus accumulation funds in 1905 amounted to 
231,534/. 153. 2d., being the excess of receipts over 
p3yments. This excludes the receipts for management 
purposes. Tables are given of the total funds and 
investments, the aggregate being 7,212,587/. 4s. 4d.; 
this is followed by another table showing how that 
sum is invested. 





Fortunately there is now, at date of writing, some 
probability of a peaceful settlement of the Clyde dis. 
ute. The efforts of the Lord Provost of Glasgow and 
the Provosts of the Clyde Burghs, covering the dis. 
tricts affected, have been so far successful that a con- 
ference has been fixed for Wednesday, October 24, at 
the offices of the Employers’ Association. There will 
be no outsiders present. The employers will be repre- 
sented by their executive committee, and the men by 
the executive council at Newcastle, the three Clyde 
delegates, and some specially selected members of 
the Clyde District Committee. The conference, there- 
fore, will be, in the best sense of the word, represen- 
tative of the parties involved in the dispute, and hopes 
are entertained that the result will an amicable 
arrangement and an end of the strike. 





A conference is also expected shortly of the Man- 
chester Engineer Employers’ Association ard the 
representatives of the men engaged in the several 
branches of engineering, with respect to the wages 
There are twelve unions 
involved, some 15,000 men being affected by the 
dispute. The men’s representatives urge the Em- 
ployers’ Federation, who will be the conveners, to fix 
a date before the end of October ; the men desire the 
Conference to be held in Manchester, but the proba- 
bility is that it will be held in London, as has been 
usual in such cases. 





The iron-founders and brassworkers have long been 
discussing the policy of federation for all general 
purposes, and it appears probable that their desires 
will be realised. A special committee has been 
engaged in preparing the way for a scheme, and at a 
recent meeting the basis of a plan has been agreed 
upon subject to the approval of the several bodies 
involved. It is stated that come 42,000 men will be 
thus combined for mutual protection and support in 
case of labour disputes. It was left to a sub-committee 
of four members to draft the scheme, so that it might 
be laid before all the unions desiring to be federated, 
to be voted upon by the members. The basis is 
federation in preference to amalgamation. 





Notwithstanding the dispute on the Clyde and 
elsewhere in the engineering and shipbuilding groups 
of industries, the tone of the iron market was good last 
week, and the prospects indicate a good run of trade 
= to theend of the year. It appears that a consider- 
able weight of business was done at the recent 
quarterly meetings. More men are employed at the 
iron works than for a long time past, and more are 
being put on. The tendering of notices by engineers 
to the employers is causing some uneasiness, but there 
is not much tear of a rupture. 





The Birmingham Distress Committee declare that 
the Labour Bureau isa failure. During the last three 
months 700 unemployed were registered, of whom 496 
had good characters, but only thirty-five found em- 
ployment through the bureau. The chairman said it 
was doing more harm than good in the district. 





Erectric SmEurinc o¥ Tron Ore.—The probkm of 
smelting iron ore by means of electric ity with satisfactory 
and remunerative results has often been atti mpted with- 
out leading to thoroughly rational methods ; but a new 
and earnest attempt is now about to be made. It is the 
large Swedish concern—the Stcra Kopparberg Company 
—which, at their iron works at Dornnorfvet, are con- 
structing a new furnace to the design of a Swedis!: eng! 
neer, who, fora number of years, has studied the question. 
The engineer in question lays special stress upon the high 
quality of the product, 
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ON THE MECHANICAL EQUIPMENT OF 
COLLIERIES.* 


By E. M. Hann, of Aberaman 


As a concrete example is often better than a lecture on 
imaginary conditions (Fig. J, below) of the oe of the 
Bargoed Colliery of -. Powell guise fo sien 
Company is given, and also a similar plan, Fig. 2 (page 
872), of the int2nded Penalltau pits of the same company, 
the preparatory work for which has just been com- 
menced. 

At Bargoed the boiler-power consists of sixteen Babcock 
boilers, 180 horse-power rated, 1826 square feet heating 
surface, each with its own superheater, the steam pres- 
sure being 120 lb., and the average superheat 90 deg. 
Fabr. Atan early stage, about 1898, it was decided to 
work all the smaller machinery on the surface by elec- 
tricity, and a Marshall compound engine of 300 horse- 
power and three 100-horse-power dynamos were in- 
stalled for the purpose, which supply at present about 
forty-one motors, ranging from 1 to 50 horse-power, and 
aggregating 453 horse-power. Latterly an alternating 
plant for larger work and for underground haulage and 
pumping has been installed, of which some notes will be 
given further on. 

One disadvantage frequently found in colliery arrange- 
ments is noticeable here—namely, the distances to which 
steam has to be carried to the various engines, and the 
narrowness of the site in this instance considerably in- 
increases that bad feature. The introduction of electric 
power will greatly modify this, by enabling the necessary 

ower for subsidiary engines to be conveyed by wires 
instead of by pipes. In illustration of this the Powell 
Duffryn Steam Coal Company’s electric installation at 
Aberdare has caused the removal of 2830 yards of steam 
mains of all sizes, from 12in. downwards. It will be 
observed in Fig. 2 of the new pits that all the steam-using 
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engines are to be accommodated in one house, 300 ft. long 
by 70 ft. wide, immediately adjoining the boiler-house, 
which will certainly help to economise fuel, and also the 
supervision both of the engines and of their attendants. 
Lhe depth of Bargoed Colliery is 625 yards, and the ex- 
pret depth of Penalltau is between 750 and 800 yards 
he quantity of ventilation required at these depths, and 
for a large coal output of about 3000 tons per day, neces- 
sitated large.shafts, so the diameter of them is 21 ft., 
equal to 346 ft. area. Theeffect of increasing depth upon 
the problem of winding is well known. The deeper the 
mine usually the greater is the capital employed, and as 
the ratio of output to capital should at Jeast be preserved, 
if not improved, as compared with shallower pits, it 
becomes requisite to increase the weights raised from the 
increased depth. In the Bargoed case it was decided, 
from experience gained in other cases, to raise four trams 
at a time, each containing 28 ewt. to 30 ewt. of coal. The 
weight of the load lifted off the pit bottom works out as 


ollows :— 


Four trams tare weight 
Four trams of coal ink 5 
Cage and chains .. jms ae we 7 10 
Rope from pulley 5 


The trams are 6 ft. 3 in. long, and are placed two on 
each deck, the cage being thus 13 ft. 6 in. long, and about 
the same in height. The design of winding-engine to 
ais » this load was naturally a matter of great importance, 
and the author went to Germany and other places to see 
sonic of the latest engines. 

-\ very large proportion of mining engineers have dis- 
putrl the superiority of the compound engine for winding, 
Owing to its short runs and frequent stoppages, and the 
lives proportion of its power taken up in accelerating its 


load. It was, however, decided to instal a four-cylinder 
: i pound.-engine of sufficient power to dispense with any 
‘ve steam in the low-pressure cylinders, which seemingly 
Was the cause of much of the inefficiency of some of the 


then existing compound engines. The high-pressure 


* Paper reid before the Institution of Mechanical 
Dgineers at Cardiff. 








cylinders are 32 in. in diameter, and the low-pressure 
50 in. in diameter by 72 in. stroke, and the inducement 
to place them in the manner shown (Figs. 3 and 4, page 
572) was that the levels necessitated the raising of the 
engine foundations in any case, and the advantage of 
easier access to each cylinder and piston when separated 
as compared with having two pistons on one rod. 

The drum is a combination of the spiral and cylindrical 
form ; the diameter increases from 16 ft. to 24 ft. in three 
revolutions, and the rope coils for the remaining twenty- 
two revolutions on the 24-ft. diameter. This enables the 
engine to get quickly into speed, and also assists in retard- 


ing the motion at the end of the wind. The time taken | grea 


to raise the total load from a depth of 625 yards is forty- 
five seconds. In order to prevent the being raised 
too high above the mouth of the shaft, through want of 
attention on the part of the engine-man or from other 
causes, the engine is fitted with an over-winding device 
which closes the throttle-valve and gradually applies the 
brakes, if the speed when approaching the top of the shaft 
is excessive; and should the cage not be brought to rest 
by the time it reaches the top of the shaft, the brakes are 
put full on, and the engine is at once stopped. 

This design of drum was taken from experience gained 
with a small winding-engine at another colliery, where, 
in order to increase the output, it me necessary to 
double the weight of the coal lifted at one wind. There 
was originally on this engine a cylindrical drum, and no 
alteration was made other than the substitution of a drum 
of this type. The new drum was no heavier than the one 
it replaced, and the result was a great increase in the 
winding capacity of the machine, its speed being very 
little reduced, and the effective load doubled. It is 
certain that in some instances the inertia due to the 
additional weight of the conical drum over the cylindrical 
drum has entirely eaten up the advantage of its form. 
This is mainly because the width of the cone drum to hold 
the same length of rope is greater than the width of the 
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cylindrical drum; the extra width increases the weight, 
and also the cone form requires more support than the 
cylindrical drum, but where there are only five revolu- 


tions on the cone part the width is inc only very 
slightly, and the weight therefore is very little more. 
he performance of the engine has been very satis- 

factory, both practically and as to steam economy ; in 
the latter respect a further considerable improvement 
is expected from a condensing appliance which has 
been in use for a time, but needs improvement. As 
there is a large stream passing close by, it was decided 
not to complicate the engine by the addition of air- 
pumps, with their liability to cause the stoppage of 
the engine, but to use one of the ejector type. The 
difficulty that has prevented its regular use re- 
current injury to the water-circulating pumps, which will 
no doubt be got over shortly. The group of boilers being 
used in common for several different engines, it is not 
poate at present to make a test of the consumption ; 

ut to illustrate the economy of a compound winding- 
engine, an accident to the high-pressure cylinders of the 
engine compelled them to wind for a time with the two 
low-pressure cylinders only at a pressure of 65 lb., and 
the increase in coal consumption was most marked, 
amounting to over 100 tons of coal per week, or 1 per cent. 
of the output, which meant, when coal is worth 5s. per 
ton, a loss of 1250/. per annum. There has been confir- 
mation of this quite recently at another colliery where a 
four-cylinder compound engine was started in lieu of a 
plain engine ; no other change was made, and the diffe- 
rence in the coal consumption is working out at 5700 tons 
of coal per annum, or nearly 14 per cent. of the output. 
As the number of winds per annum is about 260,000, this 
is equal to 49 lb. of per wind, or about 392 1b. of 
steam. Of course, a new simple engine, with the advan- 
tages of the form of drum here recommended, and with 
the best of cut-off gear, would approach more nearly in 
economy than in the case last mentioned ; but the author 
maintains the superiority of the compound, not only for 
steam economy, but because a single engine cutting off 
very early in its stroke brings upon the winding ropes 
very muc' ter inequalities of strain, which is a bad 
feature, and conducive to danger. 

In the case of Penalltdu, where the surface configura- 
tion is quite different, a horizontal four-cylinder engine 
will be used, of the following main dimensions ;— 








Cylinders ... “ an ... 82in. and 53 in, 
Stroke _ a sad 72 in. 
Steam pressure ... a ek 140 Ib. 


The arrangement of the throttle-valves will be different 
from that at . There will be a throttle-valve 
fixed on the pipe leading from the receiver to the low- 
pressure cylinders, which is connected to the same lever 
which operates the high-pressure throttle-valve. When the 
latter valve is davokt the former is closed at the same 
time and retains the steam which is in the receiver until 
the beginning of the next wind, when it can be used to 
ter advantage in getting the engine rapidly into 
speed. The drum is similar to the drum at ‘ 
except that the first five revolutions are made on 16 ft. 
diameter before starting on the cone. 

On the subject of electric winding, the author cannot 
add much, but his view is that, in the case of deep shefts and 
heavy loads, the difference in the economy of the engines 
cannot repay the following disadvantages :—Either the 
size of the generating sets required at a colliery must be 
greatly increased, by including the winding-éngine in the 
electrical equipment, or come storage or equalising'tys- 
tem must be introduced, which adds greatly to the capital 
cost and the complication of machinery, and is iteelf a 
source of waste. Whereas 750 kilowatt sets might be very 
suitable for the hauling and other machines, if an electric 
winding-engine be added, which runs up to 2000 horse- 
power, it becomes necessary to have a kilowatt set 
and in duplicate unless the balance be introduced. 

It has suggested that, in lieu of a high speed 
of lifting by ae a slow-speed continuous motion 
should be used, and it is obvious that, if a feasible 
arrangement of parts could be devised, a comparatively 
small power would suffice, and it would be almost uniform. 
There are difficulties, no doubt, in getting the hoisting 

t to work correctly, and in attaching to and detaching 
rom moving ropes or chains, but the author does not 
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regard the difficulties as insuperable, and urges engincers 
to give time and attention to the solution of the problem. 
A successful plan would be probably adopted not only by 
new pits, but also the old ones would rapidly discard the 
present system, which is admittedly very wasteful and 
extravagant in every way. The only attempts known to 
the author to qappe with the matter are those contained 
in a paper by Mr. T. A. O’Donahue, read in April, 1899,* 
but the system was — operation on a small scale at 
Rowley Colliery, near Burnley, and is described in the 
Transactions of the Tail-Rope Committee of the North 
of England Institute of Mining Engineers. + 
The consideration of the best form of cage-guides in 
dealing with the great weights and the considerable — 
of shaft involved here, occupied much attention. ire 
ropes are the cheapest and handiest, but, as the author 
has previously pointed out, are not very satisfactory in 
shafts where there is much water to be dealt with, and are 
at increasing disadvantage with deeper pits and heavier 
loads. The form ultimately adopted is rather different 
to any previously used, and is shown in Figs. 5 and 6, 
page 572. The eee consist of two channel-irons placed 
k to back, with a space of 1} in, between them, and 
secured together by three pairs of rivets passing through 
them, and the distance-pieces between them at positions 
where no other fixings are likely tocome. Thecombina- 
tion thus made is placed in the centre of the shaft, with 
the back of the channels horizontal. To the flanges of 
the combined channels a strip of oak and a steel sleeper 
are fixed on both faces by bolts passing through the space 
left between the backs of the channels. The sleepers 
have seats for flange rails planed out, and these planed 
faces when being fixed have to be plumbed so as to be 
correctly vertical with those above and below in the direc- 
tion of the length of the byat. The sleepers are provided 
with two sets of rail-seats, so that when one line of rails 
becomes worn a complete new set can be put in without 
interference with the old ones. The rails used are of a 
section of about 82 lb. per yard, and secured to the 
sleepers by ordinary rail-clips and bolts; they are made 
to joint in the intervals between the byats, which are 








£ Prosesdings of the South Wales Institute of Engi- 
neers, 1899, page 215. 
+ Transactions, vol, xvii., 1867 end 1868, Aprendix, 


page 77, 
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spaced 9 ft. apart, and are strengthened by back-plates to 
make the joint rigid. This mode dispenses with the 
necessity for spacing the byats with great exactitude, or 
having the rails cut to very correct length. The only 
other points are that the rails are y # yx in. apart at the 
ends, and the ends are chamfered off a little to prevent 
the noise cau by the shoes catching the rail-end 
which has often been found to be serious in shafts fit 
with rail-guides, and it was for the same reason that 
wooden strips were introduced. The result has been 
most satisfactory and the smoothness and quietness of 
running in the t are remarkable. 

The advan of the arrangement are that the byats 
have only to correctly set in one direction, and t 
rails can be moved along the face of the girders in the 
other direction, until they are in their right position for 
tightening up. Further, the mode affords great stiffness, 


Fig 2. 





N 


(9523 & 





PLAN OF THE INTENDED PENALLTAU PITS. 
(ABOUT 3 MILES SOUTH OF BARGOED) 





intended, and without any additional space being exca- 

vated at the pit-bottom ; but it may be regarded more as 

an arrangement of compulsion than one to be selected for 

a new construction. The cage in that case is 20 ft. 1 in. 

high over all, and weighs approximately the same as the 
cage holding four trams. - 

The mode of unloading is on generally similar lines to 


many others in use: the floors upon which the empty | gau; 


trams stand are raised from a horizontal to an inclined 
ition by a com -air cylinder, the cage-floors 
ing similarly inclined when drop upon the keps, 
star-wheels being untrigged and letting out the full and 
arresting the oy trams. The upper of the two decks 
is the main pit-top level, and the empties are dropped to 
the lower one by a balanced lift, while the lower ones are 
brought up from it by a creeper chain driven by an electric 
motor. 


Fig. 3. 
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Fig. 5. DETAIL OF RAIL GUIDE, STEEL CAGE SHOE,& BYAT 
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facility in fixing the byats in the shaft, and the rails upon 
the byats, as the bolts securing the sleepers on to them 
can be moved between the channel-irons anywhere except 
where the three distance-pieces are. To enable the maxi- 
mum quantity per hour to be, raised, it was to 
unload simultaneously the iwo decks, by that means, of 
course, also avoiding the heavy strains on engine and ro 

entailed in changing decks at top and bottom. The 
arrangements for this purpose with so great a length of 
cage require to be of great strength. Were it not for the 
heavy crush experienced in the South Wales coal measures, 
it might be more convenient to have four decks, and one 
tram only on each deck ; but the author thinks that most 
of the mining engineers in the district would share his 


hesitation in making openings at the bottom of a pit at 
such a depth with so very t a height of practically 
unsupported side-wall as would be entailed by that arrange- 


ment. Owing to the smallness of the shaft not admitting 
of two trams being placed end to end in the the 


author is installing, at another colliery with which he is 
connected, a third deck where only two were originally 
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Fig. 4. 





The more usual practice at collieries is to get the pit- 
top at the same level as that at which the coal is tipped 
into the wagons, and in many instances very considerable 
expense has been incu to accomplish this object. 
In this case it would have added very greatly to the cost 
of the engine-houses and workshops, and instead of doi 
so the pit-top level was fixed at the most economical leve 
in first cost, and the trams containing coal and rubbish 
are taken up an incline of 1 in 6, 90 ft. in length, to the 
level convenient for the tipping and screening plant, the 
power being got fron a 10-horse-power motor, geared 
down, and driving a slow-moving creeper-chain on to 
which the trams pass and are taken by it to the top level, 
where they release themselves. 

It was considered advisable to delay the introduction 
of electricity on a large scale until the colliery was more 
fully developed, and an air-compressor was provided to 
supply power below ground for haulage. It is a double 
vertical compound engine, with two-stage air-cylinders, 
each side having steam-cylinders 23 in. and 30 in. in 
diameter, and air-cylinders 22 in. and 35 in, The stroke 





WINDING ENGINE AT THE NEW TREDEGAR PITS 








fessor Riedler’s controlled inlet valves, and the ste::, 
cylinders have Corliss valves; the King connecting.:., 
was adopted to avoid excessive height. The ventilat; 
apparatus is a 30-ft. by 9-ft. Walker fan driven by ro; 
by a vertical Corliss-valve engine. The fan is capable of 
producing 500,000 cubic feet per minute at 6 in. water- 
ge. gements are now being for driving 
the fan by means of a gas-engine of 650 horse-power, 
be supplied with gas from the coke-ovens recently erected 
by the company. 
; was chosen as the most suitable place { 
, central engineering — for this group of collierics, 
and a fitting-shop, smiths’ shop, foundry, and pattern- 
shop have been erected a quarter of a mile away from 
the colliery buildings. The various machinery at these 
shops is also driven by electricity derived from the con- 


|.of all the pistons is 48in. The air-cylinders have }'ro- 
1 
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In the sink- 


tinuous-current system already mentioned. 
ing of the Bargoed pits no difficulties of any note were 


met with except from feeders of water, but these were 
numerous if not exceptionally la and in consequence, 
from a depth of about 200 yards down to 545 yards, the 
sinking was carried on mostly with considerable water- 
making in the bottom. The strata being so largely hard 
rocks, in which heavy charges of high explosives have to 
be used, there.is, with ordinary duking pumping sets, & 
gréat risk of interruption by breakage ; and, consequently, 
the mode of pumping adopted was direct-acting hori- 
zontal steam-pumps carried on the walling-stage pum))1ng 
up to others placed in lodge-rooms made at convenient 
positions in the shafts. There are many inconveniences 
— from these, to say nothing of their heat and their 
wastefulness, even when compound and duplex and of 
the best designs. Before the permanent pumping-ensiné 
and its balanced sets were started, there were five or six 
of these temporary pumps either working or kep! a8 
stand-bys. es 

In the new pits to be sunk at Penalltav, it is proposed 

















Oct. 26, 1906. ] 


ENGINEERING. 


573 





use electrical centrifugal pumps for dealing with the 
cater during the sinking of the shafts. The pumps, which 
are to be employed — the water from the shaft 
bottom, will be vertical, will be suspended on steel 
wire ropés running from an electrical winch on the 
surface, the rising main being also carried on the same 
ropes, so that the whole can be raised or lo as 
uired. These pumps are to be capable of raising 
35,000 gallons 120 yards = ad ge hour, and the motors, 
which are to be totally encl and water-tight, will be 
cooled by the water conveyed in pipes around the 
coils of the motor; When the head gets excessive for 
these pumps, larger horizontal pumps will be fixed in the 
shafts, up to which sinking pumps will have to deliver 
the water. Should water down to the same 
horizon in the strata as at . the lift will be 700 
yards, and will be divided into two of 350 yards each, 
and permanent pumps p at these leve : 
The small coal produced at Bargoed is of a wy 
very suitable for coking, but, requiring to be washed, 
a very complete plant, on the principle of sizing 
first and warning afterwards, and capable of dealing 
with 120 tons per hour, fifty retort regenerative ovens, tar 
and ammonia-sulphate recovery-plant, oxide of iron gas 
purifiers and sulphuric acid-making plant, has been 
erected. age | per cent. of the purified gas is at present 
used under the ovens, and the residue at the steam- 
boilers, but gas-engines are being installed now to 
utilise this for the production of electric power, driving 
the ventilator, and the continuous-current electric plant. 
The total quantity of gas produced is about 120,000 
cubic feet per hour, and the surplus gas 60,000 cubic feet. 
The gas is of about the following average composition :— 


Heavy hydro-carbon 1.6 
Carbon monoxide 2.7 
Hydrogen 59.2 
Methane 26.4 
Nitrogen 10.1 
100.0 

Its calorific value is about 400 B.Th.U. cubic foot. 


The large gas-engine* for driving the 825-kilowatt alter- 
nator was made by the Augsburg Engine Company, of 
Nuremberg, Germany. It is a two-cylinder eee 
tandem engine, torun at 100 revolutions per minute. The 
cylinders are 34} in. in diameter, and the stroke 43,, in. 
To minimise the effect of stop of any of the 
electric a this colliery is connected by a transmission 
line with the system supplying the mpany’s two 
collieries lying northwards; that is, the Elliot Colliery, 
1? miles distant, and New Tredegar, 1} miles north of 
Elliot Colliery, where, at the Elliot Collieries, there is a 
750-kilowatt set generating at 3000 volts, 50 cycles, three- 
phase, and, further, is provided with a motor generator 
of 300 horse-power, capable of converting from alternate 
to continuous current or vice versd. At the Elliot pits 
there is also being erected an exhaust-steam utilisation 
lant, which will use the steam exhausted by the two 
arge winding-engines there, and a Rateau turbine and 
generator of 500 kilowatts to run in parallel with the 
750-kilowatt set. The electric power was put in particu- 
larly to reduce the uirements of compressed air, which 
were becoming too y * for the existing plant, and 
because it could supply Bargoed temporarily until that 
plant got its,own gas-driven plant erected, an asa 
permanent reserve. Seven important underground haul- 
ages and some pumps are already at work from it, and 
more will be added as soon as the driven generators 
are started, and the demand from is relieved or 
the Rateau turbine s There are two aerial rope- 
ways in use, both very short; one is for the removal of 
the rubbish unavoidably raised from the mine and that 


washed out of thé coal, which, for want of other space, | PO 


has to be taken up the hill-side, and the other is for 
transporting the coal from the washery to the coke-ovens. 
_As previously mentioned, there is an electric installa- 
tion at the Company's Aberdare group of collieries, whic 
is on the same lines electrically ; that is, 3,000 volts, 50 
cycles, 3 pean, and is centrally situated so as to supply 
seven collieries, with the probability of adding two more. 
This was mainly to replace old steam machinery with long 
ranges of pipes and comp! -air power. A full account 
of it has been published in a paper by Mr. C. P. Sparks, 
which was read before the Tastiontion of Electrical 
Engineers, and the author will therefore only say tha 

fora plant involving the removal of old machinery an 

consequently a much larger ratio of capital to power than 
in a new installation, it has yielded very satisfactory 
results, though not by any means the phenomenal 
savings frequently claimed for this mode of transmission. 
There are, however, several important advantages which 
it is not possible to put into figures such as these; 
the savings are far larger pro rata when the collieries are 
idle than when at work. and it removes one great 





* This engine is gu iranteed to run in parallel with other 
as-engines and with the steam-engine at Elliot Colliery. 
The makers guarantee that the consumption of gas will 
not exceed 36.5 cub‘c feet per kilowatt-hour, assuming the 
calorific value of the gas to be 400 B.Th.U. per cubic 
fox t, ora heat consumption of 14,600 B.Th.U. 

-nother gas-engine, by Messrs. Rich: Westgarth 
- | Co., is being erected for driving the ventilating fan. 
it ‘as two single-acting cylinders in tandem 354 in. by 
yin. stroke, and when running at 130 revolutions per 
minute it 18 capable of developing 650 B. H.-P. with a heat 
consumption of 10,625 B.Th.U. per B.H.-P. hour. 
Phos — “~ aareeiee which is driving the e 
cous-current electric plant, a Crossley gas-engine o 
000 B.H.-P. is also being installed. Tt has two single- 


& ‘ug cylinders 25 in. in diameter by 30 in. in stroke, and 


! 


wil: run at 150 revolutions per minute. 


restriction upon the location of any power that may be 
colliery 


needed in the future. A plant suffers from the 
same drawback experienced in so many cases—the day 
load is greatly in excess of the night load ; ventilators do 
not assist this, and pmens bee the only thing on a 
scale that is avai In the case of the Bargoed 
Elliot collieries, where there are large quantities of 
water to be pumped, it is proposed to pump whole of 
the water by night by means of centrifugal pumps 
cer underground, which will greatly improve the load- 
actor of the power-station. 





THE ADVENT OF SINGLE-PHASE 
ELECTRIC TRACTION.* 
By C. F. Jenkin. 
THE objects of this paper are: to call attention to the 


rapid advent of electric traction on railways ; to explain 
why electrification is being adopted, and the advan 
which it possesses ; end, fnally, to describe briefly the 
system on which it should be carried out. 

' It is often claimed by railwa ineers that electricity 
cannot haul their trains as ly as steam, and that 
therefore steam is better, and will not be replaced. Let 


us allow that the assumption as to cost is true for the 
moment—is thededuction correct’? It is generally true 
that engineering problems reduce themselves ultimately 
to questions of cost, and unless a process or und i 
will pay, it is no use to advocate itsintroduction. But there 
are many ways of paying besides the direct one, and it 
oe be as pr to — a record of increasing 
costs in t istor the world’s progress as to point to 
the record of sow then costs. To take two instances 
closely connected with our subject. Is railway carriage 
cheaper than canal carri: which it replaced? Or, again, 
Is incandescent electric lighting cheaper than gas? In 
such cases the public is willing to pay higher for the 
superior service, though it may not always be easy to 
define in what the superiority consists. It sometimes 
appears to be hardly more than a matter of fashion, but 
there are usually subsidiary advantages which account for 
the change, though these may not be easy to value in 
money. ‘here are other cases where more expensive 
accommodation is provided to meet competition, though 
the public will pay no more for the better service ; for 
example, the luxurious modern railway ae. 

Fortunately, electric traction is not one of these sources 
of expense which the railways are driven into adopting, 
though they do not increase their profits, nor will its 
adoption depend merely on fashion. 

hy, then, is the new power so surely coming’ Because 
it will increase the earning capacity of the line. This has 
been the experience with tramways from the beginning, 
and in more recent times with railways. 

The following examples will illustrate the usual results 
of electrification. In 1901 the trams on the west side 
of London were electrified, and in three years, while the 
mileage was increased four-fold, the traffic increased seven 
and a-half-fold. 

The Manhattan Line in New York was electrified the 
same year, In the first year after electrification the traffic 
increased 50 per cent., and the costs of working fell from 
55.79 per cent. to 41.2 per cent. of the gross receipts. 

The Milan-Gallarate- Varese Line was also electrified in 
1901, and in three years the number of passengers carried 
increased 170 per cent. 

On the North-Eastern Railway, at Newcastle, the traffic 
on the electric lines has inc 25 per cent., and the 
receipts have gone up from 129,000. to 151,000/., while 
the costs have only risen from 42,761/. to 47,7791. 

With these facts before us it is obvious that electricity 
cannot be condemned merely on the question of cost of 
wer. 

IT have so far assumed that the cost of electric power is 
actually greater than that of steam power. is may 
sometimes be the case in England, where the electric 


bh | power has to be generated by steam ; but there are also 
ill be true. 


as +4 cases —_ . i : a . 

an example of low costs of working, the figures 
published by Gcerhati for the Valtellina line ma 
given. This line, which is 67 miles long, has 
worked electrically since 1902. The costs for the first 
year after the line was taken over by the State were 
0.0274d. per-ton mile. This very low figure is ac- 
counted for by the fact that the power is generated by 
water, but if for the actual cost of power which is in- 
cluded in the above figure we substitute 4d. per unit 
—quite a ible figure for a large steam plant—the cost 
would only be 0.0336d. per ton-mile. @ actual cost 
of a similar line in the neighbourhood worked by steam 
bis 0.067d. per ton mile, or just double the latter 

gure. 

Numerous attempts have been made to arrive at a 
general comparison between the costs of electricity and 
steam, but these are all unsatisfactory and misleading, 
since the results depend almost entirely on the assum 
tion made with regard to the nature of the service to 
provided, the most economical conditions for steam soins 
widely different from those for electricity. In almost 
cases when electric working is introduced, the service is 
altered so that no simple basis remains for a comparison 
of cost. I do not therefore purpose to base any part of 
my argument on a possible Sirens saving in the cost of 
power. What, then, are the special merits of electricity, 
and how does electric working increase the earning capa- 
city of the line? 

e advantages of electrification may conveniently be 
classified under three heads, though there is no hard and 
fast line between them :— 
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1. Improvements affecting the comfort of the pas- 


sengers. 

2. Improvements relating to the train service. 

3. Improvements relating to the working and capacity 
of the line. 

Under the first two headings we may consider the ad- 
vantages to the passengers, and under the third the 
advantages to the railway company. 

1. The improvements affecting their comfort which 
passengers obtain from electrification are: purer air, less 
dirt, more light and warmth, and better lighting of sub- 
urban stations. It is not necessary to enlarge on the 
attraction of these. 

2. The improvements in the train service which the 

é obtain are : faster trains and a more frequent 
service, and several others de ing on modified methods 
of working the traffic, which will be referred to later. 
The attraction of fast trains need not be insisted on, and 
the importance of the vy peony of the service is quite as 
great. In all the cases I have quoted the conversion to 
electric working has been accompanied by a great increase 
in the frequency of the service. On the North-Eastern 
Saeed, Se instance, the number of trains was doubled ; 
on the Milan line the car-mileage was increased 24 times 
the first year; on a line between Hartford and New 
Britain the tratfic trebled in four months after electrifica- 
tion, the number of trains having increased four times. 
There can be no doubt that the success of electric trams 
is largely due to the frequency of the service ; and the 
more nearly that the railway service on suburban lines 
can approach this the more popular it will be. Thus 
electrification provides the public with a faster, more 
frequent, and more comfortable service of trains. 

3. Turning now to the railway companies’ point of 
view, let us consider how electrification affects the work- 
ing and apaiy of the line. 

he higher speed and more frequent service which are 
possible on electric lines are due to the rapid tion 
which can be attained, and the saving in cnenting at the 
termini ible with self-propelled trains. The decrease 
of time lost in stop and starting at stations enables 
the trains to be s closer together ; and this, com- 
bined with the higher average speed, may increase the 
carrying capacity of the line between 50 and 100 per cent. 
That electrification is the only way in which the carrying 
capacity of the suburban lines can be increased is pointed 
out in the report of the Royal Commission on on 
Traffic. On the Lancashire and Yorkshire line from 
Liverpool to Southport the number of trains was increased 
from thirty-six to sixty-five per day in each direction, 
concerning which the chairman stated that it ‘* would 
have been absolutely impossible under the old conditions.” 
The effect of this increased ne ys capacity on the earn- 
ing power of the line need hardly be pointed out. As the 
chairman of the North-Eastern way said: ‘‘ By run- 
ning smaller trains, and more of them, they were able to 
serve the public better and make better profit them- 
selves.” 
On main lines electrification will enable the railway 
companies to provide express trains running at much 
higher speeds than the present ones, and also to give a 
more frequent service, and to do more in the direction of 
through carriages. These advantages are due to the un- 
limited supply of power available at the train, and to the 
sub-division of the power along the train, which does away 
with the heavy concentrated load of the locomotive, a 
serious difficulty on light roads and weak bridges. The 
number of motors is proportional to the length of the 
train, and the speed is independent of the fireman’s 
ability to keep up steam and of the state of the weather. 

The important trials at Zossen have shown what can 
be done in the direction of very high speeds. In England 
we are fortunate in already possessing lines sufficiently 
well built to enable trains of suitable design to run at 
much higher speeds than the present steam trains. Many 
of our main lines could carry trains running at an average 
speed of 80 miles an hour instead of somet pom aneee 60 
miles an hour ; indeed, it is probable that higher speeds 
still could be used with perfect safety, and that the speed 
of our express trains could be increased 50 per cent. 
would, of course, fall far short of those 
attained at Zossen, which reached 124 miles per hour ; 
but they would be a very great increase on anything we 
have at present. Moreover, it would be easier to run a 
frequent service of small trains at this high speed than to 
run an occasional longer train ; thus we should have the 
ideal condition from the travellers’ point of view. 

The advantages of the multiple-unit composition of the 
trains are many. In the first place the saving of shunti 
at the termini is of immense importance; it affects bo 
the size of the station and the cost and speed of ooting 
the trains. In the — lace it py : ng Oo 
trains at junctions and the handling of through carriages 
to be very much simplified and quickened. Finally, iv 
enables the size of the trains to be frequently varied, so 
as to correspond to the requirements, thus saving empty 
car mil The working time-table of the North 
Eastern ilway bears interesting testimony to the 
advantage which can be taken in practice of this power 
of altering the composition df the trains. 

Subsidiary advantages of electrification depend on the 
supply of power all along the line. This may be usefully 
applied to working the signals, fog-signals, switches, 
turn-tables, pum capstans, lifts, &c. Electricity is 
already employed in this country for working to 
a considerable extent, and its use would certainly be 
much extended if a supply of current were available all 
along the line. The electrical operation of points is also 
already introduced into England; it has been widely 
used on the Continent for many years. Messrs. Siemens 
Schuckert Werke have lenedy installed complete gear 








tion, at York. 





for controlling over 3000 points operated by motors. It 
would toad oe far to go into thoad vantages of this system 
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here; but there can be little doubt that it will be weedy 
adopted wherever power is availab!e at all the si - 
boxes. With pene wd agtry availible, it seems probable 
that improved methods of fog-signalling will be devised. 
The usefulness of elestricity for working capstans, lifts, 
turntables, traversers, &c., are well known, and it is also 
probable that a good deal of the troublesome shunting in 
warehouses and sheds might ba done by electric locomo- 
tives where steam locomotives are inadmissible owing to 
the danger of fire and the nuisance of smoke. 

The absence of smoke will reduce costs of pees and 
cleaning of stations and ironwork in tunnels, &. The 
troublys due to smoke in tunnels, particularly in the ap- 
proaches to stations in towns, may alone be enough to 
make the introduction of electric working advisable ; it 
was on this account, I believe, that electricity was first 
introduced into the great New York Central Station. 

In addition to the advantages so far enumerated, elec- 
trification opens the way to new methods of working; and 
if the full benefits are to be reaped from the change of 
power, these new possibilities must not be neglected. 

As I have already said, electrification is not simply a 
cheaper or more economical method of hauling trains. 
Electrical engineers do not say to the railway com- 
panies, ‘‘We can replace steam locomotives by elec- 
tric locomotives ani haul your trains at less cost.” 
What we do say is, that if = electrify your lines, 
they will pay better; the electrification will enable 
you to make your service much more popular: it will 
attract far more traffic, and it will enable you to carry 
that traffic which you could not do by the present means, 
The success of the tramways and the extraordi ewe 
of the habit of travel* in the populations where facilities of 
the right sort have been provided, show conclusively that 
there is an enormous traffic ready to be carried if it is 
properly catered for. Is not increase of traffic exactly 
what the English railway companies require at the pre- 
sent moment? I propose, therefore, to suggest a few of 
the ways in which present railway methods might bs 
modified so as to meet the public needs. The alterations 
are only possible on electrified lines. 

The first is a method of working the suburban traffic 
which has recently been successfully used in Germany. 
I refer to the running of the suburban railway trains 
over the tramways, thus bringing the trains to the public, 
instead of making the public go to the trains. The com- 
petition of tramways is being keenly felt by railway 
companies. Some are inclined to allow the local traffic to 

0; but this is a dangerous policy. Others, like the North- 
| pArswad Railway in Newcastle, are meeting the competi- 
tion successfully by electrifying their lines. In cases 
like this the extension of the railway service into the 
streets would probably bo most useful. It is to meet the 
tramway competition that this method is being proposed 
in America. The extension of the Liverpool to South- 
port line as a tram in Southport would probably attract 
still more traffic; the somewhat similar extension at the 
other terminus on to the overhead line is already accom- 
plished. Such a spreading out of the terminal station 
would also do something to reduce the crowding in the 
station and its approaches. 

Electric traction opens tha way for another important 
improvement. Every one who lives a moderate distance 
outside a large town wishes the railway company to run 
express trains to his station which shall not stop at any 
of the intermediate stations. As the passengers at every 
station hold the same views. the solution is impossible 
with ordinary steam trains, but it does not appear to be 
impossible with electric trains. Let us imagine the 
5 p.m. train starting from London with a slip carriage 
for each local station along the line. It runs express to 
the furthest, dropping a car at each station as it passes. 
These cars, being motor-cars, are quickly run under their 
own power into the local siding. Instead of a separate 
slip carriage for every station, one for every two or three 
stations would be nearly as ; after being slipped 
at the first, it would p under its own power to 
the next station or two. The up train at 9 a.m. next 
morning is not so easily arranged, but several possi- 
bilities suggest themselves. First, there does not seem 
to be any real danger in allowing the individual cars from 
each station to run after the express train and to join it 
while running at considerable speed, though this plan 
may, pamers, appear to be somewhat visionary. A 
simpler method is to let each car follow the last at the 
shortest block interval—-say, 2 minutes. It can easily be 
shown that under ordinary conditions all the cars would 
arrive before the usual stopping train, and every one 
would have travelled at express spsed. It is worth noting 
that such an arrangement would require only half the 
car-miles of the present arrangement, and about four- 
fifths of the energy ; for though the speed is higher, each 
car only starts once, inst of at every station. The 
defect of this arrangement is that the line near the 
terminus is blocked for some time by the stream of cara 
coming in one after the other, but this can be got over 
by bunching the cars into short trains. This will cause 
a few minutes’ delay to some cars, but all will travel 
faster than the present stopping train. Such a train is 
for the suburban business-man,; and does not provide for 
local traffic; but there can be no doubt that any line 
providing a few such express trains would at once attract 
a greatly increased number of residents to its districts. 

y next suggestion relates to branch lines, which appear 
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to ba capable of doing far more than merely bringing a 
small quota of passengers to the junction to meet the 
main-line trains. There seems to be no reason why 
branch lines should not develop a considerable local traffic. 
On ¥ ere | ag 4 local lines meh op om are waae 
use of economically for a great number of purposes. In 
Holland, for instance, a local litie ha; a pea made up of 
two coaches, the firat carrying first-class tourists and 
second-class peasants, the second carrying market produce, 
milk, &c, and a postal compartment. This line runs 
through a number of villages and into Amsterdam. It is 
largely used by the country people, and is very handy, a3 
it runs through the main streets of each village, and picks 
up on the way. Certain trains in the day run in con- 
nection with boats and circular tourist routes, and carry 
larga numbers of tourists in cars specially built for pro- 
viding a good outlook, while other trains bring the market 
psople into town and home again. Goods trains are also 
run on these lines for heavier merchandise. Much has 
been done in Belgium and Holland to assist agriculture 
by mens of these primitive lines. There seems to be no 
reason why branch lines in England should not be ex- 
tended a3 tramways through villages, thus picking up 

gers and parcels ; but for success a frequent service 
1s essential. ong | the electric lines abroad furnish 
current for lighting the vi en route, and every 
little group of cottages has electric light. Power is also 
supplied to local hotels and workshops, so that the car- 
penter has his circular-saw driven electrically, and so on. 

These lines sometimes have primitive stations, and 
sometimes none ; a simple —— and shelter, without 
ticket-office or station staff, is often sufficient. Such 
stations, under the name of ‘‘halts,” are, I am glad to 
see, already being introduced into England. In some 
cases a simple staff system of block working is used, but 
where the lines approach more nearly to tram-lines no 
+ or block working is needed. 

'o make this class of line pay it must be built and 
worked economically. Everything which is not essential 
must be omitted; fences, stations, station staff, signals, 
must be reduced to a minimum. The lines must be 
allowed to creep and wriggle through village streets as 
best they can, without rigorous restrictions as to clear- 
ances at the corners. Lest the cars go slow, and ring a 
bell, and scrape the corner house, as I saw them do in 
Holland. There are n> restrictions on the careless 
farmer’s cart at that corner ; why should there be on the 
local train which brings the careful farmer’s wife, and 
prosperity to the whole village. 

It is the foolish cry for extravagant precautions which 
prevents the introduction into England of these methods, 
which have done so much for the welfare of the country 
districts abroad. The newspaper outcry over every death 
on a railway has caused the thoughtless public to demand 
more and more safeguards and protections to life and 
limb till our ore are the most expensive in the 
world. The result of this short-sighted cry for safety has 
been the checking of railway Sree and the high 
rates we have to pay for carriage. Have not the indirect 
effects of this policy, in depressing agriculture, in driving 
the country labourer into the crowded towns, and in waut 
of work, n responsible. for a thousand times the 
suffering ; yes, and for hundreds of times as many deaths 
as the railways. Mr. Charles Booth* has given weighty 
evidence on the great importance of facilitating railway 
extension for the benefit of the population. But because 
the one man run over is seen and forms an attractive 
heading to a newspaper poster, we pay more attention to 
him than to the thousands who suffer inconspicuously. 

Electric trams are responsible for numbers of fatal 
accidents, but, fortunately, the Press and public have not 
made the same outcry about them. The result is that 
the working populations of large towns are now rapidly 
spreading out into healthier districts in the suburbs, and 
it is hardly too much to say that hundreds of lives are 
saved by the healthier conditions of life for every one 
that is killed by accident. Sir Clifton Robinson has 
stated that the population in the district served by the 
London United Trams has increased in the five years 
since their introduction from 424,100 to 553,700—an 
increase of 109,600. It isa most fortunate fact that no 
Board of Trade returas are published about tram accidents. 
That useful department is keeping close watch over the 
trams ; but the figures, which can be made such bad use 
of, are kept out of the hands of the scaremongers. 

Turning now from the advantages of electrification in 
general, let us consider how it should be carried out. 

- Electrification will begin at many isolated centres ; 
usually in densely-populated districts or where there is 
a large holiday traffic; then these independent lines will 
extend and gradually join up. This has been the experi- 
ence in America with the tram-lines, which now cover 
hundreds of miles with continuous tracks. The Cologne- 
Bonn line and the Vienna-Baden line are examples of the 
same thing on the Continent. This being so, it is of 
=_ importance that the system adopted for the local 
ines should be suitable for the longer connecting lines— 
so as to avoid any discontinuity when the linking-up 
begins. In other words, preference should be given even 
on short lines to the system which is also suitable for the 
long lines. Foralllines, whether short or long, the trans- 
mission is always done, for the sake of economy, at 
high-tension. The important question is: How shall the 
power be distributed to the trains? 

The alternatives are: by means of a third rail on the 
ground, or a trolley-wire overhead. If the third rail on 
the ground is chosen, the voltage must be kept low, and 
the current therefore will be large. If overhead trolley- 
wire is used, the curreut must be small, therefore the 
voltage must be high. 


* Vide Report of the Joint Select Committee on 


For use with the low-tension third rail, the best m: coll 
are continuous-current motors. With the high-tension 
trolley-wire the only motors are alternate-current mv‘ 


ITS, 
because it is only alternating current that can be trans- 
formed on the car to a voltage suitable for the moinrs, 
High-tension continuous-current motors can be built up 
to moderate pressures, but are not likely to have any 
wide field of usefulness. 

Thus we see that the two alternatives are :— 

(i.) The ordinary composite system of high-tension 
alternate-current transmission converted to low-tersion 
continuous current distributed by means of the third rail, 

(ii.) The high-tension trolley-wire and alternate-current 
motors. 

The objections to (i.) for long lines are :— 

(a) A fourth rail is necessary to bring back the large 


currents. 

(6) The third and fourth rails are in the way, particu- 
larly at junctions. 

(c) There have to be sub-stations with running machi- 
nery distributed along the line. 

All these objections are got over by the second system, 
where the currents are so small that a fourth rail i; not 
needed, and the third rail is out of the way overhead, and 
there are only a few stationary transformers along the 
line. The consideration, therefore, of the permanent. 
way equipment leads us inevitably to the conclusion that 
an alternating system is better than a continuous current 
system. 

There are two alternating-current systems possible— 
three-phase and single-phase. The three-phase system 
has certain advantageous properties, and has been most 
successfully used on some mountain lines and on the 
interesting Valtellina line in Italy. It has, however, 
one disadvantage, so serious as to outweigh all other con- 
siderations—viz., that it requires two trolley-wires, 
There are other disadvantages connected with the motors 
which may be about balanced by their special advantages; 
but this one requirement is the determining factor. 

When one considers that this requirement of two- 
trolley wires affects the whole length of the line, with all 
stations, sidings, yards, &c., its importance becomes 
apparent. The overhead line becomes enormously more 
difficult to construct when there are two conductors 
which have to be kept insulated, not only from the 
ground, but also from one another, even when the trolleys 
are ing the junctions. 

Thus we are led almost of necessity to the single-phase 
system, in which the overhead construction assumes the 
simplest form. All the wires at junctions, &c., may be 
connected, and the collector-bow slides from one to 
another without attention, and without any provision of 
switches and frogs or insulated sections in the wires. 

Many arguments have been brought forward against 
single-phase traction. The motors are said to be less 
efficient, to be heavier, to run hotter, to spark, to have 
too little clearance, to more expensive, in fact, to 
possess every sort of disadvantage. I do not propose to 
discuss all these questions to-day. I wish to rest the 
whole claim of the single-phase motor on the one fact 
which must outbalance all other considerations—the fact 
that it only requires a single light trolley wire to supply 
it with any amount of power. Of course, if the motor 
were so poor that it would not work satisfactorily, my 
argument would fall to the ground ; but it has already 
done such excellent work that this cannot any longer be 
suggested, : 

now proceed to describ> shortly the general arrange- 
ment of a single-phase equipment, and then to point out 
some of the more interesting prob'ems which arise in 
practice, and to show how they have been solved. 

The equipment of the line is very similar to the well- 
known continuous current tramway arrangement. A 
single copper trolley-wire is suspended over each line of 
rails, ens) 2 all the wires over parallel or crossing lines of 
rail are at the same potential, they may be connected, the 
only insulation required being between wire and earth. 
The current is collected by means of bow collectors, which 
slide under the trolley wire; and as all the wires are at 
the same level at junctions, the bow slides freely from 
one to another without attention. The return current 
flows through the rails. Power is supplied to the trolley- 
wire from feeders when the length of line requires them. 
Voltages of 3000, 6000, 10,000, and 15,000 for the trolley- 
wire are already in use, and 20,000 has been successfully 
used experimentally in Sweden. The feeders may be at 
any voltage; they can be carried as bare wires on the 

oles ; 30,000 volts is being used for the feeders at Ham- 
Cary with stationary transformers to reduce the feeder 
voltage to the line voltage. The power may be supplied 
from one or more power stations, and may be generated as 
single or polyphase current ; but if polyphase generators 
are used, the phases must be kept separate and used for 
different sections of the line, which is usually trouble- 
some. 

The motor-cars are equipped with one or more motors, 
each of which is fed from a transformer in the car which 
reduces the trolley-pressure to a moderate one—between 
300 and 500 volts. The spsed is controlled without loss 
in resistances by varying the voltage supplied by the 
transformer, or by a combination of this method with a 
variation of the excitation by means of a small auxiliary 
transformer. 

The switching is done by means of contactors operated 
directly by single-phase magnets, or by compressed air 
controlled “lecteically. The rest of the car equipment is 
similar to continuous-current plant—master controller, re- 
verser, automatic, main-switch, &c. Braking can be done 
by means of the motors, with the addition of resistances ; 
but so far no simple method has been devised by which the 
motors can return power to the line. The auxiliary s:r- 
vices of lighting and heating are very easily provided for, 








London Underground Railways, 1901. 





eating 
any voltage being available. Low-voltage lamps do not 














ENGINEERING. 


575 





Oct. 26, 1906.] 


flicker perceptibly with periodicities as low as 25 or 

n 15. 
Turnieg now to the details. The overhead line con- 
struction has none of the difficulties connected with the 
third rail, the awkward gaps which occur where rails cross 
being no longer necessary. Thecommon tramway trolley 
line hangs in curves, so that there is a more or less sharp 
angle at each point of support. Thesc angles are some- 
what reduced by the lift given to the trolley wire by the 
bow ; but they cannot be made nearly straight ; it is there- 
fore obvious that the collectcr bow on a car can only 
follow these curves when mov.ng very slowly, since the 
sudden change of direction of motion ut the point of sup- 
port will require a large force to produce it even at 
moderate specds. There is always, therefore, more or less 
of a blow as the bow passes the supports, and the combi- 
nation of the bending and the blow at the point of sup- 
port results in frequent breakages. Statistics show that 
trolley-wires break at the rate ot about one perday in Eng- 
land, notwithstanding careful inspection and 1enewals. 
For high speeds it is ther fure necessary to support the 
trolley-wire in an approxim vtely straight line, and only 
to vary its direction ay | gradually, and many arrange- 
ments for this purpose have been designed. Modifica- 
tions of the catenary suspension have, so far, been the most 
successful, and one of the new designs is so simple that it 
leaves very little to be desired. ee 

In its simplest form the trolley-wire is hung at short 
intervals from the catenary wire by means of vertical 
wire-droppers. The catenary wire is strained tight to 
prevent side swing. In this design temperature varia- 
tions produce large distortions, and it is difficult toadjust 
the large number of droppers so that each will take its 
proper share of the weight of the light trolley-wire. 

An improvement on this is the use of two catenary 
wires, the trolley-wire being hung betweeu and below 
them. This arrangement is much steadier sideways, but 
is still more difficult to erect owing to the very large 
number of droppers. 

The latest design goes back to the single catenary, but 
gives it a considerable sag, so that temperature distortion 
is reduced toa small amount. Under the catenary is hung 
an auxiliary wire by means of a few vertical droppers, and 
from this the trolley-wire hangs by means of little loo 
all of the same size. By this arrangement the number 
of droppers to adjust is reduced to one-quarter the number 
in the double-catenary design, and, as the weight on each 
is also four times as great, the adjustment is much easier. 
The small loops are spaced about 10 ft. apart, and the 
trolley-wire is sufficiently stiff to hang from these as a 
continuous girder, taking no permanent kink at the points 
of support. As the bow travels along it lifts a short 
length of the trolley-wire a few inches; this is allowed 
= the loops which rise off the auxiliary wire, and thus 
a beautifully smooth motion is obtained. A further 
advantage of this design is that the trolley-wire is free to 
slip endways, and can be strained up without dragging 
the droppers out of the vertical. ‘To prevent sideways 
swing the auxiliary and trolley-wires are stayed to each 
post. On the clear line the catenary may be supported 
on poles with side-arm brackets, or on light beams sup- 
ported on poles at each side. 

In England most bridges are so low that the catenary 
construction cannot be carried through under them. The 
catenary wire may then be anchored to the bridge, and 
the two other wires taken through ; these may sup- 
et on short-span wires fixed against each face of the 

ridge, with additional span-wires every 20 ft. under the 
arch if the bridge is long. In tunnels there is sometimes 
room to carry the ordinary construction through ; but if 
not, a construction like that under bridges may be used. 
Rigid conductors might be used, bat for high speeds the 
elasticity of the trolley-wire is advantageous. In stations 
the overhead construction can often be suspended from 
the roof. 

The trolley-wire must be divided into sections to enable 
faults to be located and cut out without interfering with 
the whole system. The design of a satisfactory section- 
insulator for high voltages is not easy, so several methods 
have been devised for sectioning the line without the use of 
a mechanical section-insulator. The simplest method is 
to anchor the ends of adjacent sections side by side, so 
that they overlap a short distance, arranging the levels so 
that the bow slides off one and on to the other smoothly. 

Return Circuit.—The rails are used as the return cir- 
cuit, with copper feeders if necessary. As the rails are 
made of magnetic material, the skin effect makes their 
resistance to alternating currents much higher than their 
resistance to continuous currents—usually three to six 
times as high ; but the currents are so small that this dis- 
advantage is not serious. The resistance to alternating 
currents is not a constant, but depends on the periodicity 
and current. The return circuit is far from being non- 
inductive ; therefore the drop of volts depends not only 
on the resistance, but also on the self-induction of the 
circuit. The whole drop, due to both resistance and 
induction, may be kept as small as is desired by means of 
small sucking transformers, which suck the return current 
out of the rails into a return feeder. All danger from 
sbocks from the rails may be avoided by using earth- 
Plates connected every 4 mile or so to the rails. This 
procedure may be safely used in long lines which run 
mainly through the country, but is less suitable for the 
parts of the line running rsh 4 towns; these are, how- 
ever, usually short. Electrolysis has so far given no 
trouble with alternating currents, and is not likely to do 
80 except in special cases; there seems, therefore, to be 
no reason for keeping the drop of volts very low on long 
lines. The pins = on the table is a piece of the earth- 


Plate from the Murnau-Oberammergau power-station, 
which has been in use for twenty months ; it is estima 
that i: h © passed 7500 ampere-hours. The corrosion is 
IMAP pre iable, 





The current flowing in the power circuit—i.e., the 
trolley- wire and the return, consisting partly of the rails 
and partly of the earth—will produce interferences of three 
kinds on neighbouring telegraph and telephone lines. 
To simplify the description of these let us consider a 
concrete case of a telegraph line on poles running the 
whole length of the-railway. The first effect produced 
by the power circuit is due to the difference of volts 
between the earth-plates at the two ends of the line, 
which will produce an alternating current in the tele- 
graph line if, as is usuaJ, it has an earth return. This 
cin be prevented by using an insulated metallic return 
instead of the earth. Assuming that a wire for this 
purpose has been erected, the second effect will be that 
due to the mutual induction between the power and 
telegraph circuits. This effect is comparatively small, and 
will not be sufficient to affect the ordinary block instru- 
ments on lengths of line corresponding to ordinary block 
sections; it will, however, be important on longer lines. 
It can be approximately eliminated by twisting the tele- 
graph circuit. Both of these effects are functions of the 
current in the power circuit, and are independent of the 
pressure. 

By slightly modifying the ordinary telegraph instru- 
ment it is possible to continue to work with the earth 
return, and thus avoid the expense of the metallic return. 
Mr. Dahlander, chief engineer of the electric traction 
department of the Swedish State Railwaye, has very 
kindly given me permission to describe two methods 
which he has successfully used for this purpose. In the 
first the iron core of the electro-magnet of the tel ph 
instrument is surrounded by a copper eheath, consisting 
of a tube and washers. This comene circuit reduces 
the magnetism of the iron produced by the the alternat- 
ing current to such a small amount that it does not 
interfere with the action of the instrument. In the 
second method the telegraph instrument is shunted by a 
condenser ; a small liquid condenser of three cells was 
found to be sufficient on the circuits tested. Full par- 
ticulars of these experiments will, no doubt, be given 
when the report of the Swedish experiments is published. 

The third effect is due to static induction between the 
charged trolley wire and the telegraph wire. A charge 
will be indu in the telegraph wire which is a function 
of the potential of the trolley wire and is independent of 
the current in it. As the potential of the trolley wire 
is alternating the induced potential will also be alternat- 
ing in sign. The potentials induced in actual cases are 
surprisingly large. For the Hamburg-Altona line it is 
calculated that the difference of potential between the 
telegraph wires and earth would be 1200 volts, while on 
the Swedish line the difference of potential is 4500 volts. 
If the wire is earthed, the alternating current which will 
flow in and out of it will be very small—only a few 
hundredths of an ampere—owing to the small capacity 
of the line; but this would be sufficient to give a fatal 
thock. The use of the metallic return for the telegraph 
circuit does not eliminate this charge, but m4 doubles 
it by doubling the capacity of the circuit. The simplest 
way to avoid this is to earth the circuit at one point, or 
on long lines, to earth it through high resistance at 
several points. These leakage paths will not interfere 
appreciably with the telegraph currents. 

The same three effects are produced on a telephone 
circuit, but they cannot be dealt with in quite the same 
way. The induced electromotive force is sufficient to 
cause a low “Shum” in the receiver, which can only be 
eliminated by putting the wires in a cable. The static 
charge can beearthed through inductances which allow 
the low periodicity currents to pass, but not the high 
periodicity talking currents. All effects are elimi- 
nated by using underground cables for both telegraph 
and telephone circuits. 

In calculating the sizes of trolley wire and feeders, &c., 
the effects of the self-induction of the circuit must be 
allowed for. If the’power factor of the load is good, the 
self-induction of the line will cauze very little drop of 
voltage at the far end ; but if the power factor is low, for 
instance, on a section of line with only one train on it at 
the moment when that train is starting, then the induc- 
tion of the line increases the drop considerably. The 
drop in voltage at the far end of the line is, of course, 
quite a different amount from the drop in the return 
circuit, which may be larger. 

It is advisable to adopt a high voltage for the trolley 
wire ; the advantages are many, and the disadvantages 
mostly imaginary. The higher the voltage the smaller 
the current, and the less all the effects of induction on 
neighbouring circuits, and the less the drop in the rails and 
the better the regulation of voltage. The only undesir- 
able effect which increases with the voltage is the static 
induction. By far the most satisfactory insulation for all 
high-tension circuits is porcelain, and with porcelain it is 
hardly more difficult to insulate for 20,000 volts than for 
3000. The most common objection raised to the higher 
voltage is the vague one of danger. The danger of falling 
tramway trolley-wires is often spoken of, but it perhaps 
may not be generally known that there has never been a 
fatal accident in England due toa broken trolley-wire. 
On careful examination it is difficult to see why 20,000 
volts is more dangerous than 3000; the lower voltage is 
— sufficient to kill, and the higher can do no more. 

hatever the voltage, it must be nised that it is 
fatal to touch the troiley-wire, just as it is recognised that 
it is fatal to stand in front of an Cee train. Nor 
does the higher voltege materially affect the reliability 
of the system. In ordinary continuous-current systems 
the power is all generated and distributed at high volt- 

es, usually between 6000 and 11,000 volts. Of course, 
these are reduced before reaching the motor, but so they 
are on the single-phase system. It will, however, 


be wise to proceed gradually in raising the voltage, in 
case any disadvantage shoul 


be found in practice which 





has not been foreseen. This course is being adopted on 
the Continent, and 20,000 volts has already been reached ; 
this is quite a low figure compared with ordinary practice 
in transmission plants. Fortunately, the great flexibility 
of the single-phase system makes it perfectly easy to 
alter the voltage, and for the same rolling-stock to run 
over lines with different voltages. By merely altering 
the grouping of the coils on the transformers in the car- 
riages any trolley voltage can be used. 

The Trolley.— Various forms.of bow collector have been 
used, and for moderate speeds they are all eatisfactory, 
but for high speeds special designs are necessary. The 
main object of the design must be to reduce the inertia of 
the moving parts, particularly of the actual contact-bar. 
The experiments have shown how this may be 
accomplished by building the bow up of several parts 
connected by springs, thus making an extremely flexible 
construction, having very little inertia at the end, which is 
the only part which bas to make quick movemen 
while the lower and heavier parts follow more slowly an 
provide for the larger motions. The level of the trolley- 
wire has usually to be lower when amcry Segoe 
bridges than in the open, and the bow must have suffi- 
cient range of motion to allow for the extreme differences 
of level. It is also an advantage if the design will allow 
the bow to reverse itself when the car is run backwards, 
without forcing the trolley wire to rise. The bow is 
raised and lowered by air pressure; it is mounted on 
insulators on the car roof. : 

It would lead too far to attempt to describe the single- 
hase motor. It is sufficient tosay that the motors which 
ave co far been used for electric traction are mainly of 

two types—the compensated series motor and the com- 
oe repulsion motor. Both bavespecial advantages, 

t at present the series motor appears to be rather the 
better. It was at first ~ that the repulsion-motor 
might be wound for high pressure, and thus save the 
transfor mation of the whole power in the car, —_ ne pa 
of the power required for excitation being transformed ; it 
has, however, been found that the starting of the repulsion- 
motor under these conditions is unsatisfactory, and in 
recent equipments main transformers have been used. 
These, however, do not do away with the second trans- 
former for the magnetising current, so that two trans- 
formers are generally required with this type of motor. 
Both motors have series characteristics, good power 
factors, and fairly high efficiencies. The losees in the 
motors are, however, higher than in continuous-current 
motors, and forced ventilation is generally used to carry 
off the heat. Sonie writers have assumed that the motors 
must be made much bigger to enable them to get rid of 
their heat by simple surface radiation and conduction, as 
is usual with continuous-current motors. The cimple 
expedient of artificial cooling isa more reasonable method 
of dealing with eee 

It has been stated by several writers that the effective 
adhesion of the single-phase locomotive is less than of the 
continuous-current locomotive, because of the pulsating 
nature of the torque given by the single-phase motor, 
This, however, is not the fact. 

The speed of the motors is controlled by connectin 
them to different numbers of turns on the secondary o 
the transformer, thus varying the voltage on their ter- 
minals. The compensated repulsion motor has also its 
magnetising current varied in the same way by connecting 
it to different numbers of turns on the secondary of the 
small transformer. No resistances are required, and 
there is, therefore, none of the loss which is inevitable 
with continuous-current motors. The speed of the motor 
when running can be regulated to any extent, which can 
only be done with continuoua-current motors to a very 
limited extent by special devices. The actual switching 
is done by contactors, as in the continuous-current system. 
Single phase magnets are very suitable for operating the 
contactors ; they have the very advantageous property of 
taking current in proportion to the gap, so that as they 
close they automatically reduce their current; thus the 
magnets may be wound to give a large pull at a distance 
without overheating when kept in circuit. The trouble- 
some vibration has been entirely got over by means of a 
small short-circuit ring round part of the armature. The 
great simplicity of the control enables the whole of the 
switching to be done with seven contactors, including the 
reversing switches.. The rest of the motor-car equipment 
is very similar to the usual continuous-current apparatus. 

It is impossible to deal to-day with the generation of 
single-phase power.. The introduction of single-phase 
traction is directing attention again to the subject, which 
has been rather neglected in recent years, owing to the 
qutugipe two-phase and three-phase. Thesize 
of single-phase generators is rather larger for the same out- 
put than that of three-phase generators. Many different 
methods are being tried for regulating the voltage, and it 
seems likely that before long a self-regulating single- 
phase generator will be available, though at Demy the 
regulation leaves a eal to bedesired. This is not a 
very important matter so far as the traction is concerned, 
but it introduces difficulties if the same circuits are used 
for lighting. This difficulty only arises when the load is 
very variable, as in small installations, and disappears 
when the load increases and gets less peaky. 

I hope I. have said enough to show how varied and 
numerous the possibilities of electric traction are, and 
that while many interesting problems are arising in con- 
nection with the new system of electrification, they are 
being successfully solved, and that there is no serious 
difficulty ahead. 

It is very much tobe hoped that English railway engi- 
neers will not lag behind their foreign confréres in intro- 
ducing electricity on their lines. It is not to our credit 
that there should not be a single Jine equipped with 
single-phase in this country when lines are already 
working in Italy, Austria, Germany, France, Belgium, 
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Fig. 1. 


America, and Sweden. 
way companies will embark on extensive schemes at first ; 
it 1s therefore all the more necessary that they should 
at once put in hand short lines, so that they may become 
acquainted with the merits and possibilities of the single- 
phase system. 








A STERN-WHEEL MOTOR-BOAT. 
To THe Eprror or ENGINEERING. 

Srr,—It is well known that other parts of Italy besides 
the northern districts are, in many cases, well provided 
with systems of canals. One such district is that of the 
province of Tuscany, where the canal system is not only 
of importance, but is increasing each year in extent. 

The most important canals of this system are those ex- 
tending between Leghorn and Pisa, horn and Ponte- 
dera, and other places, and those which, by way of Lake 
Massaciuccoli, form connections with the port of Vi io. 
These canals are, unfortunately, very shallow. The lake 
above mentioned is only about 8 ft. deep in the centre, 
decreasing to 12 in. in depth towards the edge, while the 
canals have only a depth of water of 2 ft. in the hot 
weather, and are choked with weeds. The employment of 
steam-propulsion using screw-propellers is, under such 
circumstances, impossible, and no attempt has been 
made in these waters to use either steam or motor barges. 

I therefore determined to try a small stern-wheel boat, 
as with propellers of this form (which, as it happens, are, 
of course, well suited to shallow waters) there would be 
no likelihood of clogging by the weeds and growth in the 
water. 

To begin with, I experimented with a small boat of 
the following dimensions : 


Length between perpendiculars 7.50 m. (24 ft. 7 in.) 
Length over all ... as ae Ph a ee 
Beam oe al kee ee ee 
Displacement 1.800 metric tons 
Mean draught 0.200 m. {7.87 in.) 


The machinery consists of a four-cylinder 16 brake- 
horse-power benzine motor made by the Itala Works of 
Turin. The engines are placed well forward. 

In deep met nee rem of 8 knots was attained with 
this boat, but this s was not reached in Lake Massa- 
ciuccoli, while in the canals at their shallow summer level 
a oo of only 3 to 4 knots was ible. 

have used this boat in ma experiments on the 
critical depth of water for given Gyeete, and the results 
are given below. first found, over a measured distance, 
the true s of the boat in relation to the revolutions of 
the wheel, and got as results 6.93 and 7.40 knots for 
from 49 to 52 revolutions respectively. At the speed of 
7 knots in water over 6 ft. 6 in. deep the bow and stern 
waves take the well-known form which is described by 
Mr. Marriner in his pa before the summer meet- 
me the Institute of Naval Architects in 1905. 

igs. 1 and 2 (above) show the boat moving in deep 
water. 

Steaming at the same s from the middle of the 
lake, towards the shore (the water, therefore, ually 

wing shallower), nothing particular is noticeable while 
he water is of any depth over 6 ft. 6 in. On reaching 
shallower depths than this the stern wave increases in 
size, maintaining, however, the repeating form until, on 
reaching the critical depth, a very large stern wave is 
suddenly formed, the stern of the boat dips in a marked 
manner, and, owing to her very small inertia, and the 
great increase of resistance due to this wave, the boat’s 
movement is nearly stopped. Fig. 3 shows the formation 
of such a wave at the critical depth. This depth I have 
repeatedly measured with great care, and I find that it is 
on an average about 1.43 metres (4.68 ft. ). 
If now we apply the formula V2 = C x d, where V is 


It is not to be expected that rail- | 


SP ee om = | 











the speed in knots,and d the depth of water in feet, to 
this case, we obtain 


C= UP. 10.47. 
4.68 


This agrees fairly with the figure 10 obtained by Mr. 
Marriner, and tends to confirm the conclusion that the 
critical depth depends only upon the speed, and not on 
the size of the vessel. 

Yours, &c., 
SALVATORE ORLANDO (Engineer). 

Leghorn, September 3, 1906. 





Lieut Rariways Act, 1896.—The Board of Trade have 

recently confirmed the undermentioned Order made by 

the Light Railway Commissioners:—Lampeter, Aber- 

ayron, and New Quay Light Railway Order, 1906, autho- 

rising the construction of a light railway in the county of 

oo from Lampeter to Aberayron and to New 
uay. 





Sr. Joun’s (N.B.)—During the winter the Canadian 
Pacific Railway Company’s Empress steamers are to come 
direct to St. John’s, and the Allan turbiners will run direct 
to Halifax. St. John’s city council has sent an 
official to Boston to negotiate the purchase of a] and 
ak ag dredger. An appeal is made to the Public 

orks Department at Ottawa to purchase this dredger 
for use at St. John’s; the Canadian Railway Company is 





urging. the Canadian Gevernment to give its assent. 

















Fic. 3. 


Inpian Gotp.—The production of 


old in British 
India is increasing upon the whole, athens not very 
rapidly. The —< & of the output for the ten years 
ending with 1905 inclusive was as annexed :— 


Year. Value. Year. Value. 
£ £ 

1896 1,398,549 1901 1,931,030 

1897 1,568,065 1902 1,970,701 

1898 1,608,504 1908 2,303,210 

1899 1,724,906 1904 2,366,079 

1900 ve 1,893, 107 1905 Sa 2,398, 152 
oor Se whole of the gold raised in British India is 
mined in the province of Mysore. 





Tue Gas Works Directory AND STATISTICS FOR 
1906-7.—London : Hazell; Watson, and Viney, Limited 
Long Acre, W.C. (Price 10s. 6d. net.) This annual 
directory to the gas undertakings in Great Britain and 
Ireland now appears for the twenty-ninth time. It con 
tains an alphabetical list of the chairmen, managers 
engineers, and secretaries of all the companies and com 
mittees engaged in the supply of gas in the United King- 
dom, and gives full particulars of every undertaking 
The statistics are arranged alphabetically, according t 
the name of the town, Scotch and Irish towns each being 
listed in a separate section. The age eg about 
the various concerns is wonderfully detailed, and the 
book, as usual, is pleasant to refer to on account of its 
excellent printing and arrangement. 
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«‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPitep sy W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 
The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 


i ined at the Patent Office, Sale 
ranch, 25, Buildings, Chancery-lane, W.C., at 


ohn ieee -; + Se the acceptance of a Complete 
a 
Specification is, hat nena f unless the 


Patent has been sealed, the date of sealing is given. 
Any person may, at any time within two months from the d ste of 
the advertisement of the nce of a Complete Specijication, 


ive notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


6300. J. Brockie, London. Enclosed Arc Lamps. 
{5 Figs.) March 15, 1906. —-This invention relates to the regu- 
lation of electric lamps of the enclosed type, which are con- 
nected with the supply circuit in short series ; and its object is to 
regulate such lamps, without breaking the circuit even momen- 
tarily, or reducing the current much below its normal strength, 
solely by the influence of a main coil or main coils or solenoids in 
each of the lamps, which are caused to feed independently, and, 
asa rule, in succession. This is effected by hanical means which 
enables the carbons of that lamp which happens to arrive first at the 
feed-point to come together very quickly, and then to separate also 
quickly, while the same mechanical means in the other lamp or 
lamps in the series retards or prevents any co nding move- 
ment of separation of the carbons, with the result that the second 
or another lamp of the series will arrive at the feed-point before 
the first lamp again does so, and consequently the lamps will re- 
strike separately at intervals, and not together, save as the result 
of chance, accident, or after switching off. The means adopted 
consists essentially in loading the movable carbon c or holder b 
with a weight d which is connected by a flexible or equivalent 
connection with, and is nearly balan by, a h-pot counter- 
poise or friction drag e, f, the unbalanced — of the weight 
being normally sustained by the carbon-holder. Under these 
circumstances any sudden upward movement of the carbon is 
effectually checked by the inertia of the weight, while the 
action of the dash-pot retards the downward movement of the 
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said weight, thereby enabling the feeding carbon, when its 
clutch is tripped, to drop on to the fixed carbon c! and to be 
again clutched and lifted by the action of the solenoid core 
k before the weight d has dropped through any appreciable 
distance. Consequently, while a may be called the inertia 
mechanism of the feeding-lamp does not check the upward or 
re-striking movement of the carbon to any practical extent, the 
same mechanism of the fellow lamp or lamps practically 
prevents any simultaneous corresponding upward movement of 
their carbons. It is essential that the clutch of the feeding lam 
must not engage the feeding carbon or hoider until the full 
descent of the carbon has been accomplished, and as the feeding 
action must necessarily be very rapid, so as not to allow sufficient 
time for the momentarily augmented pull of the regulating 
solenoids of the non-feeding lamps to overcome the inertia of 
the masses d, it becomes necessary, or, at any rate, eminently 
desirable, that special means should be provided to ensure the 
full descent of the feeding carbon. This may be effected by the 
use of a suction dash-pot l, which operates to check momentarily 
the upward movement of the core k of the regulating solenoid j, 
and more particularly the first part of such movement. This 
initial checking and subsequent freedom of upward movement 
may be accentuated by providing an inwardly-opening valve, or 
an opening in the wall of the dash-pot, which operates to free 
the plunger 7! to a greater or less extent after the initial part of 
its stroke. (Accepted August 29, 1906.) 


3677. Siemens Brothers and Co., Limited, West- 
minster. (Siemens-Schuckertwerke G.m.b.H., Berlin, Germany.) 
Regulating Alternating-Current Circuits. [2 Figs.) 
February 14, 1906.—According to the present invention, an 
alternating-current booster is interposed between the supply 
leads and the main rotary converter, and has its field excited by 
the auxiliary rotary converter supplied with current through the 
Series transformer from the network or by current otherwise 
derived. By this arrangement the advantage is gained that in 
addition to effecting an improved buffer action, the same machine 
will, on the network being heavily loaded, produce a phase shift 
in the network whereby the efficiency of the installation will be 
considerably increased. a is the current-generator, ) the bus- 
how of the network, d the rotary converter, e the accumulator 

attery, f the leads to the external circuit, and 1 the alternating- 
current booster excited from the accumulator battery e, throug 
4 resistance u regulated by a solenoid s connected tothe network, 
a nd carrying a current proportional to the load on the external 
circuit J, the core r of the solenoid being made to act in such 
manner upon @ contact lever v, connected to one pole of the 








battery, that when the external circuit has a normal load, the 
lever v is made to include so much of the resistance in series 
with the exciting winding i that the potential of the network 
produces a potential on the continuous-current side of the rotary 
converter, which balances the terminal re of the accu- 
mulator battery, so that the latter is neither charged nor dis- 
charged. If the load of the external circuit is diminished, the 
core r descends, and thereby increases the resistance in series 


, a 
a eer sy aes 





























(+) bnoeh 


with the winding *. The electromotive force of the booster is 
thereby reduced, the terminal voltage of the alternating-current 
and continuous-current circuits of the rotary converter are 
increased, and the battery e receives current. When the load 
of the external circuit increases above normal, the excitation of 
the booster / is increased, the potential of the rotary converter d 
sinks, and the battery e supplies current to the network through 
oa and through the booster 1. (Accepted September 5, 
1 


17,699A. M. B. Field, Ke and 
Limi Holling ood. Gontroliers. 


¥F 

0 (5 igs.) Sept- 
ember 1, 1905. This invention relates to —-¥ E, electric 
circuite, its object being the construction of a controller which 
shall be as aut tic as possible in its operation. The controller 
disc A can be turned against the action of a spring C, and in the 
direction of the arrow. The disc can only be moved in one 
direction as it carries a ratchet-wheel D e ing with a pawl 
E pivoted to some stationary part of the framework of the con- 
troller. After the disc A has been turned through rather more 
than 180 deg., it is arrested at a definite point Ld a tooth F com- 
ing into engagement with a catch-lever G. This motion of the 
controller disc is merely a setting motion to place the spring C 
in tension and leave the controller ready for its automatic 
operation. Thé controller is illustrated as working in conjunc- 
tion with the coils H of, say, a remote-control switch ; a time-limit 


























relay J supplied with current from acurrent transformer J!; a trip- 
coil switch K1, It may be pointed out that an advantage of this 
cons'ruction of controller is that the preliminary setting move- 
ment is to a definite position, so that there is no risk of an in- 
voluntary closing of the switch. The controller must first be set 
and the spring placed im tension, and then a further act by the 
operator—i.e., the releasing of the catch—is necessary before the 
switch is closed. It will be seen that the disc A carries two sets 
of contacts; one set L is so placed that when the disc is in the 
appropriate position the coils H of the switch are energised, the 
circuit being completed through contact fingers L1, L2. The 
otherset of contacts M are arranged to close the gap between 
the finger L? and another finger L*. These fingers form part of 
the trip-coil circuit, which circuit, when the gap between the 
fingers L2 and L4 is closed, can be completed by the movement of 
the trip-contact switch K!. (Accepted September 5, 1906.) 


24,877. A. F. Hills, D. Urquhart, and A. E. Honey, 
Canning Town. Dynamo-Electric Machines. (6 Figs.) 


e 


Ng 





November 30, 1905.—This invention relates to dynamo-electric 
machines of the multipolar type, having drum-wound armatures, 
wherein two or more pairs of contact brushes are arranged in con- 





junction with the commutator, and wherein conductors, or 
equalising rings, are arranged to connect certain of the com- 
mutator ents of like polarity, so as to obtain a uniform poten- 
tial. a indicates the armature core in which the conductors b, b 
are wound in the usual manner, the projecting ends of the said 
conductors lying upon, but being insulated from, the end plate c. 
dis the commutator, the strips of which are provided with up- 
pan ag | lugs e, e, to which the armature conductors b, b 
are connected. J, 9 are the external wire rings, which are wound 
around the projecting ends of the armature conductors, and sup- 
port them against the tendency they have to fly outwards under 
centrifugal action when the armature is in motion, the said rings 
rey | formed of several convolutions of wire or of strip. In prac- 
tice it is preferred to use wire made of phosphor-bronze, or other 
metal having high electrical conductivity as well as t tensile 
strength, layers of micanite being arranged between the wires and 
the armature conductors for the purpose of insulating them from 
oneanother. Inpractice enough wire must be used to afford suffi- 
cient sectional area to carry the current. In order to 
connect electrically these exte: combined equalising and re- 
taining bands to the commutator lugs, or to symmetrical points 
on the armature conductors, lengths of fiat copper strip are em- 
ployed, as shown ath. This strip is applied so that one end is 

beneath the equalising band and folded over the same, 
whilst the other end is bent so as to lie the side of the 
armature conductor, and is inserted with it into the commutator 
lug. (Accepted September 5, 190€.) 


19,099. W. Judd, A. Fraser, and A. R. Hardie, Lon- 
don. ght ae Transmitters. (2 Figs.) September 
21, 1905.—This invention relates to automatic transmitters for 
electric telegraphy, and has for objects to provide for the obtain- 
ment of clear and accurate signals in a simple manner, and for the 
saving of the battery power of the magnets used and the wear on 
the contacts, when the prickers are not in engagement with the 
holes in the perforated paper strip. A pivoted arm i, whose free 
extremity plays between two contact stops A, though normally it 
is clear of each, is employed as the contact lever on the trans- 
mitter. A deflection of the arm i closes the contact on one side 
or the other, and so energises the co ing magnet or 

ets. The pivoted end of the arm works on a stud r disposed 
at end of the lever s, which is free to move in the line of the 
length of the arm i. A couple of lugs ¢t are provided on the arm i 
at right angles to its length, one on each side of the pivot r. A 
couple of links vw engage with these lugs ¢ on the one hand, and, 
on the other hand, with arms v projecting from the spindles w of 





the prickers j, which are preferably of the trailing type. The 
lever 8 carrying the pivot stud r is under the strain of a spring « 
or other appropriate device acting on the links u to pull them, 
which gt is a to the ow nped of — og = i, 
causing the tips of the latter to press nst the paper strip. 
Thus normally a state of balance is cabneained, the contact-arm i 
being kept in a neutral tion. Now, when a pricker j enters a 
hole in the r strip, the |balance on the contact-arm ¢ is 
upset, and thus it is permitted to cant or move to one side or the 
other — a contact-stop A owing to one or the other 
of the links wv being relieved by the movement of the pricker 
pindle w. CO juently, it will be seen simultaneous 
movement of the prickers j has no effect on the balanced contact- 
arm i, but only. the diff ial t resulting from one 
— j entering a hole in the strip, the other pricker j being 
etained by the strip. Hence, when the strip is displaced from 
the transmitter, or there are no holes in it to en the prickers 
j, there is no operation of the contact-arm i.” (Accepted Sept- 
ember 5, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


in ————. {1 Fig.) May us, 1000 Tine 


invention relates to carburetting apparatus, the object being to 
provide means for carburetting air or other gas k 
viscous liquid fuels at ordinary temperatures. A carburettor, 
according to this invention, comprises an outer vessel containing 
a series of hoods having porous walls, one within the other, closed 
at the top, open at the bottom, and dipping into the carburetting 
liquid. e air to be carburetted passes between the said hoods, 
and is led through openings arranged alternately at the top and 
bottom from the narrowest hood into the wider hoods, and spiral 
or similar ledges of porous material are arranged between the 
hoods, so as to cause the air to follow a helical or winding path 
between the hoods. An outer closed vessel A, preferably of 

















cylindrical shape, contains, in accordance with the output desired, 
a greater or lees number of hoods B, having porous walls, closed at 
the top and open at the bottom, di gz into the carburetting 
liquid, and arranged one within the r. The hoods are provided 
alternately at the top and at the bottom with ——- C, and 
ledges of porous material D are between hoods. The 
air enters the narrowest hood through the inlet pipe E, and is 
conveyed from the narrower into the wider , and forced by 
the ledges D to describe a long helical or winding path, and thus 
become saturated with hydrocarbon, which permeates the porous 
material. Compared with well-known carburettors, the advantage 
of ar t sists in the fact that the air has to traverse 
a long path ina single journey in a small tus, and becomes 
thoroughly carburetted, and yields a gas which is not explosive 
—a feature which renders it particularly safe in working. (Ac- 
cepted September 5, 1906.) 
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PRINTING AND ALLIED MACHINERY. 


24,922. F. Waite and Waite and Saville, Limited, 
Otley. Printing Presses. (3 Figs.) December 1. 1905.— 
This invention felates to _— printing presses wherein the 
type- or forme-carrier is mounted on an oscillating frame 
or rocker which ——- the printing surface into contact with 
the sheet to be ted to give the impression, when the sheet is 
in position on the surface of the platen. The object of this pre- 
sent invention is to so mount the type-bed on its carrying frame 
or rocker as to admit of ite being ily adjusted to or away from 
the platen, as may be required when “ making ready,” without 
altering the movement of the said frame or rocker. 1 is the 
rocking frame ; 3 is the back shaft, having eccentric ends, to 
which the connecting-rods that apply the p are coupled 
6 is the type-bed, to the back of which are fixed two outwardly- 
projecting studs 7, which pass through holes 8 formed in the 
rocker or Lat hr frame 1, while on each stud 7, between a fixed 
collar 9 provided thereon and the back of the carrying frame 1, a 
strong spiral pring 11 is provided, which spring 11 tends to hold 
the said type- 6 firmly in contact with its carrying-frame 1. 





This elastically-mounted type-bed 6 is provided with four auxi- 
liary back adjusting-screws 12, one at each corner thereof, while 
the carrying-frame 1 is provided with four main adjusting-screws 
co-axially with the auxiliary screws 12 of the type- 


13 arrang: 

















bed 6, which main screws 13 pass directly through the carrying 
frame 1, with their inner ends in contact wfth the bearing ends 
of the screws 12 provided in the back of the type-bed 6. On the 
outer ends of each of the frame-screws 13 is a chain-wheel 14, 
around which wheels is am endless chain 15, so as to gear 
the four screws 13 together, which chain 15 ia provided with two 
guide-wheels 16 rotatably mounted on the back of the frame 1 ; and 
one of the wheels 16 is carried on an adjustable bracket 17, so as 
to enable the tension of the said chain 15 to be adjusted. The 
outer ends of the two main screws are squared, and on applying 
a key to one of the said screws 18 all the screws 13 are simul- 
taneously frotated by the chain 15 and the chain-wheels 14, so 
that the entire type-bed 6 is adjusted relatively to its carrying 
frame 1 against the action of the retaining springs 11. The 
gear ratio of the chain-wheels 14 is such as to move the upper two 
main adjusting screws 13 quicker relatively to the two lower 
main adjusting screws 13 to suit the desired angle of the type- 
bed 6 on its carrying frame1. In this way the type-bed 6 can 
be made to advance or recede exactly the same as in the case where 
the whole rocking frame 1 had to be moved forward or backward 
on its pivot, while by rotating the auxiliary screws 12 in the type- 
bed 6 relatively to or in conjunction with the main screws 13 in 
the — frame 1 a fine adjustment of the type-bed 6 is 
readily obtained. (Accepted August 22, 1906.) 


RAILWAYS AND TRAMWAYS. 


25,193. L. W. Crosta, Nottingham, and F. W. 

er, estminster. way-Points. [16 Figs.) 
December 5, 1905.—This invention has for its object improve- 
ments in the construction of fixed and movable tramway-points 
from ordinary tramway-rails. According to one method of carry- 
ing out this invention, the point is made from two pieces of 
ordinary tramway-rails 1, 2, either or both of which may be 
straight or bent ding to the requi nts of the point. The 
grooved portion of the head of each piece of rail is removed, and 
the pieces of rail so placed that the tread portion of the heads of 
the two rails are adjacent to or face each other. The flanges of 
the rail-pieces are cut to allow of the rails being placed in their 
peepee relative positions. Between the rails are intermediate 
arched spacing-brackets 3, and at both ends these brackets are 
shaped for the connection of the points to the end of the ordinary 
rails, and may also form a road surface between the two rails at 
the broad end of the point, the rails and brackete being fastened 
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together by bolts, rivets, or the like, and fish-plates where neces- 
sary. The flanges between the point-rails are covered with 
asphalte, cement, or the like, which is inclined towards the drain 
outlet so as to effectively.drain the point and allow of all dirt 
being washed out. The fixed points are built up of two lengths of 
rail 1 and 2, the ved portion of the rail-lengths being cut 
away, and the rail-lengths so placed that the treads are adjacent 
to each other. The flanges of either or both rails are also cut 
away to allow of the rail-lengths being placed in the desired 
relative tions. The rail-lengths 1 and 2 are connected 
together by brackets 3, which are recessed for the point centre- 
piece 4, upon which the fixed tongue 5 is formed. At the broad 
end of the point the bracket 6 is extended beyond the end of the 
rails for the connection of the rails 7 and 8, which are attached 
thereto by fish-plates and suitable packings. At the thin end of 
the point there is another bracket 10, to which the rail 11 is 
attached by fish-plates. In a movable point the rail-lengths 1, 


iy 
2, brackets 3, 6, and 10, rails 7, 8, and 11, and fish-plates, are 





in the same way as the corresponding 
parts described with reference to the fixed point. The movable 
tongue is suitably pivoted on the bracket 6, and is supported by 
the brackets 3 and 10, and connected to a spring-slide by which 
the tongue is held to one side of the point and returned to such 
side after being moved. The slide has its gs in a box which 
is connected to:the drain, and the flanges between the rails 1 and 
2 are covered with concrete, which is inclined towards the drain- 


constructed and arranged 


box. (Accepted August 22, 1906.) 
2739. J. Aldworth, L. W. C and W. Boot: 
‘ot Troll Wheeler February 5» 


1906.—This invention has for its object the simplification in the 
construction of an improved trolley wheel for electric tramways, 
the said wheel having a renewable centre which can be replaced 
when worn out without having to throw away the whole wheel. 
According to this invention, the improved wheel is built up of 
two outer flange-pieces and a centre renewable piece, and the 
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three pieces are held together by bolts and nuts. In a wheel 
constructed according to this invention the flange-piece a is 
made with a long boss b, which forms the pulley bearing, and may 
have a lining f of anti-friction material. Mounted upon the 
outer surface of the boss b is the renewable centre-piece ¢ and 
the other side-flange d, and the three pieces forming the whole 
wheel are fastened together by bolts and nuts. (Accepted 
August 22, 1906.) 
STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
21,259. W. Chilton, Lo borough, and the Brush 
Electrical "Seeapent, Limited, Lam- 
Valves. (3]Figs.) October 19, 1905.—This 
invention relates to throttle-valves of the type designed to be 
actuated by centrifugal or other governors for controlling the 
ed of steam-engines, turbines, and other fluid-pressure motors 
by throttling the supply of motive fluid thereto to a greater or 
less extent in accordance with the variation in speed of such 
engines. The present invention has reference to the construction 
of throttle-valves in such a way that the steam can be throttled 
in two or more stages, so as to enable the speed of an engine with 
which the valve is used to be controlled in a more effective 
manner than can be done with a single stage throttle-valve. In 
the figure the throttle-valve comprises a valve-box 1, containing a 
tubularliner 2, in whicha piston-valve 3isarranged to work end- 
ways. The liner 2 is formed with an annular row or set of ports 
4, through which the steam entering the valve-box through a 
branch e 5 3 on its way to an engine, and below the 
row of ports 4jthe liner is formed, on its inner surface, with a cir- 
cumferential recess or pocket 6, the lower end of which terminates 
in a cutting-off edge 7 flush with the inner surface of the liner. 
The piston-valve 3, which is arranged to work vertically in the 
liner 2 under the action of an engine governor, has a circum- 
ferential groove, recess, or pocket 8 formed therein, between its 
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cylindrical end portions 3a, 8b, which form, in effect two cylin- 
drical piston-valves that are made a working fit in the liner, and 
the lower edges 9 and 10 of which form cutting-off edges. The 
arrangement is such that when the valve 3 is in use, steam flow- 
ing from the set of ports 4 to the annular recess 6 in the liner 2 
through the annular recess 8 in the body of the piston-valve 3, as 
indicated by the arrows, will be throttled between the lower 
edges 11 of the ports 4 and the lower edge 9 of the upper cylin- 
drical portion 8a of the valve, and it will be again throttled 
on —— from the lower end of the recess 6 in the liner 
to the outlet branch 12 of the valve-box or casing 1 between 
the lower - 7 of such recess and the lower edge 10 of 
the lower cylindrical —— 3b of the piston-valve, the 
cutting-off edges 11 and 7 of the ports 4 and recess 6 in 
the liner, and the cutting-off edges 9 and 10 of the cylindrical 
portions 3a, 3b of the piston-valve 3 being suitably arranged 
relatively to each other, as shown, to enable this result to be 
obtained. For very high fluid pressures, instead of a two-stage 
throttling, the throttle-valve may be adapted for three or four- 
stage throttling by lengthening the liner 2 and the piston-valve 3 
and providing each with two or more cylindrical valve-like por- 
tions, the motive fluid being throttled where it passes from 
the annular set of ports 4, and also where it passes from each 
recess 6 in the liner 2 to a recess 8 in the piston-valve 3, and 
from the last recess 6 in the liner to the outlet branch 12 of the 
valve-box or casing 1. (Accepted August 22, 1906.) 


14,641A. A. Greenwood and K. Anderson, Leeds. 
Steam-Generators. (2 Figs.) July 15, 1905.—This inven- 
tion has reference to steam-generators of the kind designed for 
use in connection with turbines driven by combustion gases, or 
mixtures of such gases with other gases, and wherein water is 
heated and steam gererated by means of the heat of the exhaust 
from the turbine, and it has for object to provide an 
improved construction of such a generator suitable for producing 
the steam used in the combustion apparatus of a turbine for 
reducing the temperature of the combustion gases supplied thereto 
and for forming part of the gas mixture used for driving the 
turbine. The ne comprisse a casing w! having an upper 
inlet Al and a lower outlet n! for the hot gases, and a steam- 
generating element comprising upper and lower chambers e! and 
cl connected together by a vertical group of water-tubes d!. The 
lower chamber c! is provided with a water-inlet pipe }!. The 
upper chamber e! is provided with a lateral steam-outlet pipe g!, 
is so arranged in the upper part of the casing w! that the hot 
exhaust gases, which enter the casing by the inlet A!, can flow 
over and around it and the outlet pipe g!, and thereby heat or 
superheat the steam therein and passing therefrom. This is a 
feature of some importance, as it is desirable that the steam sup- 








plied and mixed with the products of combustion for producin 

the gas mixture for driving the turbine should be as dry as », = 
sible. The steam-generating element is supported at one end 
only—as, for example, its upper end, as shown - its other end 
being left Noy = ig free, so that it can readily expand ard 
contract when heated. For this reason the water-supply pipe /)1 
should be long and flexible. The steam-outlet pipe m4 apted 
to be connected to the inlet port of the combustion apparatus 
used with a gas turbine for producing the gas mixture for drivin 
the turbine. The space within .the casing w! and the two chan. 
bers ¢! and cl is formed into a series of connected compartments 
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kl by means of baffle-plates i] that extend alternatively from 
opposite sides of the casing, the inlet to the compartments being 
atj. Fig. 2 indicates in section a baffle device that may be em- 
ployed in each tube d! for increasing the efficiency of the steam- 
generator hereinbefore described by preventing as far as possible 
any eddies or currents taking place in the water flowing 
through the tubes, and ensuring the heating of all or the greater 
portion of the column of water or steam within the tube. 
The baffle device shown comprises a spiral strip of metal fitted 
into the tube d! in a manner well understood. (Accepted 
August 22, 1906.) 


MISCELLANEOUS. 


17,791. D. N. Nesbit and Ashwell and Nesbit, 

l, Londen. Radiators. [6 Figs.) September 2, 
1905.—This invention relates to improvements in connection with 
radiators of the type in which the flow and return passages are 
connected to one end only of the radiators, the connection being 
such as to serve for both ends of the radiators, the latter con- 
struction necessitating double connections, with a consequent 
double amount « f cutting away of flooring and the like for en- 
abling such connections to be placed in position within the build- 
ing in which the radiator is to be fixed. In carrying the inven- 
tion into effect, the units a, of which the radiator is composed, are 
formed of any desired configuration, but at one end of the members 
a double a is provided, the one ) serving for the inlet, or 
supply, while the other ¢ serves as the outlet, or return, for the 
heating medium that is to be wi The various members are 
coupled together by bolts, and the passages of the end member 
are connected by a connection d, or is made of a special shape, so 
that instead of the passages passing right through, as in the others, 
one passage leads into the other, serving as a connection between 
the common flow openings of the members with the lower or 
common return openings of such members. The two passages b, c 
are separated by a solid partition ¢, so as to make the division be- 
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tween the two , and thus prevent any short-circuiting or 
flow from one main into the other, except through the junction 
or end member used in connection with the number of units that 
are to be coupled together. Upon the end of the radiator 
column, which serves as the entrance and the exit for the steam 
or hot water, is attached a specially constructed form of junction- 
piece, this junction-piece serving to make the connection with the 
supply and with the return main, when two pipes are em- 
ployed, or to make the connection to a single pipe when such is 
used upon the radiator. The T or junction-piece is made in one 
convenient manner, with a branch or opening / to receive a short 
length of pipe g that will join the junction-piece with the radiator 
member, and the —— is formed with four boss-like 
projections h, k, i, m, serving as the general supply and the 
general return main branches. The return-pipe » from the 
radiator above is connected with the return main pipe p below 
by means of a or belt-like passage that passes the 
supply branch /, which passes right through such belt or diverted 
connection. By this arrangement of diverting the passage from 
the longitudinal into the cross branch it is possible to employ 
two continuous lines of piping for the flow and return on the 
same side of the radiator, and to mount in connection with such 
ordinary valves or controlling devices that can be manipulated 
from one position or end of the radiator. A stop-valve r, or an) 

other suitable valve, is fitted on the supply pipe g, or both pipes 
g and n may be controlled by a double-ported plug-cock or other 





wise. (Accepted August 22, 1906.) 
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LITERATURE. 


Motor Vehicles and Motors: their Design, Construction, 
and Working by Steam, Oil, and Electricity. By W. 
Worsy Braumont. Vol. II. London: Archibal 
Constable and Co., Limited. 1906. [Price 42s. net. 

In a review of the first volume of this work, 

printed in our issue of August 23, 1901, we stated 

that the author proposed issuing another volume, 
and this we have now before us. Like its pre- 
decessor, it is a thick book, as it consists of between 

690 and 700 quarto pages, which contain over 500 

illustrations. The author’s industry in collecting 

this large amount of matter is deserving of the 
thanks of all connected with automobilism. Mr. 

Beaumont, in his preface, refers to the great 

advance made in the motor-car industry, which, he 

says, has been more remarkable than that in any 
other mechanical engineering industry ever estab 
lished. This may be true ; but so far the influence 
has been social rather than industrial. By far the 
greater part of the money spent on self-propelled 
vehicles on common roads has been for pleasure 
purposes, and has not added to the commercial 
stability of the nation. It is rather a fashion with 
motor-car enthusiasts—either interested or dis- 
interested financially—to speak as if the whole 
volume of home trade in automobiles was clear 
gain to the country. This is hardly a fact, as the 
yacht-builders, carriage-builders—other than those 
who build motor-car bodies—and many others who 
administer to the recreation of the people, could 
testify. However, if people will have motor-cars, 
it is better they should be made at home than that 
they should be imported from abroad ; and so we 
may welcome Mr. Beaumont’s anticipation that the 

British output for the current year will be about 

four millions sterling. 

The present volume appears on what seems likely 
to become the eve of a new and healthier era in the 
automobile industry. The caprice of fashion is a 
poor foundation for business, but the demands of 
trade endure. The motor-omnibus has,_to use the 
common expression, ‘‘ come to stay”—sometimes at 
the roadside. It gives a gambler’s chance of catch- 





ing a train, or of reaching a destination far more| }, 


quickly than by its quadrupedal prototype, and its 
mobility enables it to thread its way through traffic 
in a way that soon distances the tramway cars. 
Although experience has been short, yet break- 
downs are less frequent than they were; and it 
must be remembered that the sudden demand for 
the motor-omnibus has led to vebicles being hurried 
on to the road before they have been properly 
tried, whilst some makers have undertaken con- 
tracts which they were hardly qualified to execute. 
The motor-cab—that is, the petrol motor-cab—has 
made its appearance, although it has not become, 
like the motor-omnibus, a common object of the 
highway. It will, when perfected, be to some even 
a greater boon than the motor-omnibus ; and all 
persons with tender hearts will welcome the substi- 
tution of an engine for the over-driven and ever- 
whipped hansom cab horse. In the matter of goods 
transit also, only a beginning of what is to come 
has been made. The steam-wagon, even in com- 
petent hands, has not proved the success that was 
anticipated, although some fine vehicles have been 
produced for very heavy work. The light delivery 
van will profit by motor-bus experience; but for 
general goods distribution it would seem that we 
must wait the development of a ‘‘ heavy-oil ” motor. 

Considerations such as these lead to the antici- 
pation that Mr. Beaumont’s next volume will deal 
to a larger extent with commercial automobiles. 
As he says, ‘‘ the pleasure vehicle has occupied by 
far the most attention, and the petrol motor-car 
has received, for various reasons, by far the greatest 
support.” In estimating the merits of internal- 
combustion engines, steam-engines, and electric 
motors, Mr. Beaumont says that ‘‘the steam-car 
has received unstinted inventive attention, and 
great things have been performed by some of them ; 
while at least two types of car have renewed con- 
fidence in the possible practical value of this form 
of motor.” Speaking of heavier cars he says: 
“Steam has but one serious rival, and at the 
present time the continuance of the rivalry is 
watched with the interest which is proportional to 
the importance of the result.” Apparently, Mr. 
Beaumont inclines towards the ‘‘one serious rival,” 
for he says: ‘*In the opinion, however, of some of 
the best informed, and of those capable of estimating 
the value of apparent success of one type and of 


partial failure of another, the internal-combustion | 


motor is more likely to reach commercial success in 
the end—for the largest employment, though not 
for all purposes.” The statement, though guarded, 
seems to give Mr. Beaumont’s views, for he is 
hardly likely to be outside the pale of those ‘‘ best 
informed.” 

The author says that ‘‘all the essential elements 
of design which he described in the first volume, 
and the principles of construction, remain the same 
now, in 1905, as in March, 1900;” but he adds 
that details of design and utilisation of the results 
of experience have made great strides towards the 
fulfilment of general motor vehicle requirements. 
This no doubt is true, although it is not always easy 
to draw the line between ‘‘ essential elements” and 
‘*details of design.” It may be said, however, 
that automobile construction is settling down on 
accepted lines, and many of the cars announced as 
‘*epoch-marking” by their sanguine originators 
are no longer heard of. It is a risky thing to 
break loose from accumulated experience. Success 
seldom crowns such efforts; when it does, it 
denotes genius ; when it fails, it is mere eccentricity 
or conceit. 

Mr. Beaumont considers the distinguishing 
feature of the development of the automobile 
during the last five or six years to be the enormous 
increase of power now possible in a 1-ton car. The 
most powerful cars at the beginning of 1900 were 
the Mors 12-horse-power racing car, Panhard 
and Levassor 16-horse-power racing car, Pugeot 
18-horse-power, and Cannstadt 24-horse-power. The 

eatest average speed in March, 1900, over the 
Nice racecourse of 150 miles was 36.6 miles, 
although 37 miles was done by a tricycle with 
4% declared horse-power. A car with a De Dion- 
Bouton motor of 2} nominal horse-power had 
reached an average speed of 23? miles per hour in 
arun of 64.62 miles from Paris to Rambouillet. The 
racing car of to-day, with two seats, has from 60 to 
120 horse-power engines, and has reached a road 
speed of over 80 miles an hour.’ Entries for the 
Gordon-Bennett race this year included cars of no 
more than 1000 kilogrammes, or under 1 ton, which 
had engines declared to be able to give 100 brake 
orse- power. 

Turning to the consideration of heavy vehicles, 
the author says that it is not probable that any 
very long-continued commercial success will attend 
the use of the very heavy motor-wagon for con- 
ducting heavy regular goods transport, as such 
conditions require railways or tramways. But 
from great trading centres to places scattered 
round within relatively short distances, the motor- 
wagon may do paying work. Even for this, the 
tram-plate way is necessary on a road constantly 
traversed, and in many cases this should not be the 
common highway. The vehicle for moderate weight 
and moderate or low speed wil] be commercially 
successful, but the traction engine is not the 
precursor of the type. 

The main section of the work, which follows 
that from which we have commented, is devoted 
to descriptions, more or less detailed, of many 
kinds of motor-cars, the light petrol vehicles being 
taken first. Mention is made of the early cars 
which have not survived, and reasons are ad- 
vanced for their disappearance— an instructive 
feature of the work. To give an idea of the treat- 
ment in this part of the work, we may quote the 
following criticism of a well-known type of car :— 


Beautifully-made malleable iron castings were em- 
ployed, but in the bevel wheel, driving wheel and case, 
and elsewhere, it was not, on the one hand, stiff enough ; 
and on the other, even where case-hardened, not the 
material for the work, which requires gu.d hardened 
steel. The differential gear was too light and too small, 
the bearing which carried the spindle of the driving bevel 

inion was of insufficient length, and would have n 
tter if a = bearing ; the pins of the universal joint 
of the coupling or tail driving-rod were toosmall, although 
mere calculation of the torque effort they had to transmit 
would have shown them to he an ample size. They wanted 
larger diameter merely to give larger surface, and this 
same reason for more ample dimensions was fuund in 
several details. 


It is criticism such as this that the motor-car 
owner, or prospective owner, values, especially if 
applied to existing designs. It is nut easy writing, 
as the author has to be very sure of his details; 
and it is certain to lead to some unpopularity. 

To merely mention all the different makes of 
vehicle upon which the book ‘treats would occupy 
more space than we can afford, and it must suffice 








to say that most prominent designs, both Dritish 


and foreign, are illustrated and described. There 
are also chapters on ‘‘ Radiators and Water-Cooling 
Requirements ;” on ‘‘ Crank-Shafts and Axles ;”’ 
on *‘ Power, Speed, and Tractive Effort ;” and on 
‘* Vibration and Turning Effort.” After this some 
space is given to the heavier class of vehicles, both 
steam and petrol-driven; and there-are then 
further chapters on features of design. A chapter 
is also devoted to electric motor vehicles. 

From what has been said it will be seen that 
Mr. Beaumont’s new volume contains a great deal 
of useful material. The author is a trained en- 

ineer, who has followed the subject upon which 

e writes from its commencement as a modern 
industry. He must have devoted a vast amount of 
diligence and (considering his ordinary professional 
avocations) of midnight oil to the preparation of 
the work. 





Artillery and Explosives: Essays and Lectures written and 
delivered at Various Times. Sir AnprEew ‘Noster, 
Bart., K.C B., D.Sc., D.C.L., F.R.S., &c. - With Dia- 

ms and Illustrations. 1906. London: John Murray. 
Price 21s. net. ] 

No one can speak on the subject of modern 

artillery and explosives with greater authority than 

Sir Andrew Noble. His life has been devoted to 

the study of this subject, and to practical and most 

successful efforts for the improvement of service 
ey and the production of powerful explosives. 

or nearly fifty years he has been engaged at work 
in this important branch of science, and during 
that period many valuable theoretical and experi- 
mental investigations have been published by him. 

He has also occasionally appeared as a public lec- 

turer at the Royal Institution, the Institution of 

Civil Engineers, the British Association, and else- 

where. These papers are all very useful—and in 

some cases most valuable—contributions to the 
literature of the subject. But they are not readily 
accessible to the student, as they are scattered 
through the volumes of Proceedings and Trans- 
actions of learned societies and service journals, 
and are in many cases out of print.. The author 
has therefore decided to republish them, collected 
together in one volume, and the book is now 
before us. Sir Andrew Noble may be assured that 
the apology for republishing, which he offers in 
his preface, is wholly unnecessary. Students of 
the subject will welcome the volume ; and ample 
proof that republication was desirable and neces- 
sary is given by the author’s own statement, that he 
has so frequently received requests for copies of 
papers which are out of print. It is further evi- 
dence of the value of the papers in themselves 
that these “ uests have come chiefly from abroad. 

There are fifteen separate papers in the volume. 

They are printed precisely as they originally ap- 

peared, and in point of date of original publication 

they range from 1858 to 1900. That period has 
seen great changes in explosives and in artillery, 
yet there is nothing in this volume which has lost 
its value through this lapse of time. The longest 
paper in the volume is the account of the ‘ Re- 
searches on Explosives,” carried out by the author 
and Sir Frederick Abel, and described originally in 
the Transactions of the Royal Society, 1875 and 

1879. That investigation was of a most laborious 

and painstaking character, and produced valuable 

results; its importance was recognised by - the 

French Académie des Sciences, who ‘appointed a 

Commission to report upon it. The second instal- 

ment of the paper dealt with some of the criticisms 

by this Commission, and carried still further some 
of the investigations. This subject appears again 
in a later paper in the volume, a reprint of a com- 
munication by Sir A. Noble to the Royal Society 
in 1894, which deals with the modern explosives 
not in existence at the time the earlier investiga- 
tion was carried out. Here will be found much 
information regarding the behaviour of cordite, its 
effects on the gun, and the velocities and energies 
realisable in the bore of the gun by the use of this 
explosive. 

he first paper in the volume, ‘On the Applica- 
tion of the Theory of Probabilities to Artillery 

Practice ’’ (1858), shows a most interesting applica. 

tion of pure mathematics for the purpose of com- 

paring the accuracy of different guns. is method 
was worked out by the author as secretary to the 
first Committee on Rifled Cannon, when the old 
smooth-bore was being replaced by the 1ifled Lore, 
and since then it has been freely adop'cd by artil- 








lerists in nearly all countries.. Auother paper of 
great interest is that on ‘ Inteinal Dallisties,” 
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while even non-technical readers will find much 
interesting material in the lecture on ‘‘The Rise 
and Progress of Rifled Naval Artillery.” But we 
need not refer in detail to these papers, where all 
are of interest and several of permanent value. 
The volume is noteworthy as a record of painstak- 
ing labour, producing valuable results, and it cannot 
fail to be welcomed by all students of the subject. 
The numerous excellent plates, illustrations, and 
diagrams, and the tables of data, all add to the 
usefulness of the volume. 





The Theory of the Steam-Turbine. By ALEXANDER JUDE. 
egret: Charles Griffin and Co., Limited. [Price 
103. net. 

In many respects this appears to be the most satis- 
factory book on the theory of the steam-turbine we 
have yet seen. The volume opens with a discussion 
of the fundamental principles governing the reac- 
tion between jets of a fluid, and fixed or moving 
surfaces, this chapter being followed by an historical 
sketch, which is interesting as showing how most of 
the systems at present in use were patented in their 
main features half-a-century ago. The failure to 
make a commercial success of these may have been 
partly due to the absence of data as to the proper- 
ties of steam, but, perhaps, mainly to the fact that 
those who had grasped the theoretical possibilities of 
the system were unable to control the capital neces- 
sary to pass from the crude Patent Office drawing to 
the practical machine. Noone who has attempted to 
devise a satisfactory theory of the Parsons turbine 
can fail to marvel at the extraordinary perseverance 
and mechanical insight which has been nece: 
to bring this type to its present condition of 
relative perfection. The theory of other types of 
steam-turbine is simple in comparison, so that it is 
the more remarkable that this was the first to be 
perfected. 

Having in his opening chapter made an exposi- 
tion of the general principles of hydraulics, Mr. 
Jude, in Chapter IL, takes up the discussion of 
different methods of determining the thermo- 
dynamic head required to maintain a stated flow of 
steam from an orifice, and he also gives in this 
chapter a useful résumé of the experiments of 
Stotola, Rosenhain, and Rateau. A further set of 
experiments, which are presumably original, as no 
source is quoted, give some interesting information 
as to the production of standing waves of pressure 
in a jet of steam flowing round a model bucket, 

In Chapter X. the author discusses the different 
types of steam-turbine, and their inherent merits 
and defects. In this chapter we note interesting 
reproductions of photographs of metal surfaces 
eroded by the action of steam jets. In the 
following chapter the various practical develop- 
ments of these different types are treated of in 
considerable detail. Methods of proportioning the 
different types are next dealt with. The rational 
treatment of the impulse turbine is, of course, 
a relatively easy matter, but, as already stated, 
the Parsons type as special difficulties, 
which we do not think Mr. Jude has satisfactorily 
solved. A misprint occurs in the portion dealing 
with this turbine which may puzzle readers, 
* ~~, = v' being printed on page 156 in place of 
v3? — 047 _ (ate 

oo 7° 

Mr. Jude estimates the energy expended in a 
group of stages of a Parsons turbine by assum- 
ing an ideal stage, in which the velocity at dis- 
charge is the mean of the velocities of discharge 
for the first and last stages of the group, and 
the velocity at entrance to the ideal group is 
similarly taken as a kind of mean of the corres- 
ponding velocities at the beginning and end of 
the group. Calling e the heat expended in in- 
creasing the kinetic energy of the steam through 
this ideal stage, he assumes that the total heat 
expenditure is n e, where n is the number of 
stages in the group. Such a rule, of course, is 
purely empirical, but, if reliable, would be 
extremely convenient in getting some idea as 
to the dimensions required in any proposed 
turbine. So far as we have tested it, however, 
Mr. Jude’s rule seems hardly sufficiently precise, 
even when the ratio of expansion in a group does 
not exceed 1.86. Thus in a trial made with this 
value of the ratio of expansion, Mr. Jude’s rule 
gave 48 heat units as the energy required to main- 
tain the flow, whilst as calculated by more tedious 
but precise methods this figure should have been 





40.5 B.Th.U. Moreover, in the numerical example | 





he gives, Mr. Jude has neglected to reconcile his 
conclusions with his premises. He assumes at 
the outset the ratio of expansion in the group 
to be 1.6, and arrives at the result that the heat 
accounted for in the group is 55.6 B.Th.U. But 
with the terminal pressure taken (about 3 lb. 
per square inch absolute) the ratio of expansion 
corresponding to an expenditure of 55.6 B.Th.U. 
is about 2, in place of the 1.6 assumed in the pre- 
mises. Mr. Jude’s treatment of the theory of the 
Parsons turbine cannot, therefore, be considered as 
adequate; but in this he stands on a par with every 
other author, so far as our experience goes, who 
has attempted to develop in any detail the theory 
of the Parsons turbine, so that he fails in good 
company. 

The theory of the impulse type is very much 
more simple, though data are badly needed as to 
the losses which arise from running ‘‘ drowned” 
wheels with partial admission. An interesting dis- 
cussion of the losses by dise friction in turbines is 
given in Chapter XI., whilst the strength of rotat- 
ing discs is discussed mathematically in Chapter 
XIII. A useful résumé of the conclusions and 
formule of Chree and Dunkerley, re the whirling 
of high-speed shafting, is given in Chapter XVI. 
A number of large folding charts, exhibiting the 
properties of steam required in turbine calcula- 
tions, are conveniently placed together at the end 
of the book. 

There are a number of minor points scattered 
throughout the volume in which our own conclu- 
sions would differ from that of the author. This is 


SSary | notably the case as to dummy leakage, where Mr. 


Jude states that ‘‘for a given drop of pressure be- 
tween one side of the piston and the other, and 
with equal leakage areas at each ring in the piston, 
it is impossible, when there is no leakage of heat, 
for a difference of pressure to exist between any 
two rings, except at the last ring, where the full 
drop will occur.” We should disagree with this 
in toto. The steam is wire-drawn between each 
successive pairs of rings, and the kinetic energy 
then created is destroyed by internal friction before 
the steam reaches the next pair of rings. It is to 
be expected, therefore, that the obstruction offered 
to leakage by a dummy will be roughly propor- 
tional to the square root of the number of points at 
which the steam is wire-drawn. Nevertheless, 
though on some other points also our judgment 
differs from the author’s, the volume gives evidence 
of a careful study of the problem of the steam- 
turbine, and may be read with much profit. 

‘The Electrician” Primers; being a Series of Helpful 
Primers on Electrical Subjects for the Use of Students, 
Pupils, Artizans, and General Readers. Edited by 
W. R. Coorrr, M.A., B.Sc., M. Inst. E.E., Assoc. 

M. Inst. C.E, &c. Three volumes complete in one. 


London: The Electrician Printing and Publishing 
Company, Limited. [Price 10s. 6d. net.] 
Tue first edition of The Electrician primers ap- 


peared in 1891, and consisted of two volumes 
(thirty-eight primers). A second edition, occupy- 
ing three volumes (eighty-one primers), is now 
published, and a comparison of the two editions 
may be recommended to those desirous of studying 
the growth of electrical science, and the new lines 
of development between 1890 and the present 
day. The book now before us contains these three 
volumes of primers bound together. The collec- 
tion is interesting and well worth reading. In the 
first volume, which deals with theory, there are 
twenty-five primers ; in the second volume there 
are thirty-one, treating of electric traction, lighting 
and power; while Vol. III., with twenty-five 
primers, is devoted to telegraphy, telephony, 
electrolysis, and some miscellaneous applications of 
electricity. When one bears in mind that this is 
a book of primers, it will be understood that 
one must not turn to it for full information 
on all the most advanced and technical pro- 
blems in electrical science. The object of the 
work was originally stated to be to describe 
briefly ‘‘in simple and correct language the pre- 
sent state of electrical knowledge,” and this new 
edition keeps to the old lines. But as the book 
is made up of a series of quite independent 
pamphlets, each dealing with a distinct branch of 
theory or practice, and each written by someone 
experienced in the subject with which it deals, the 
work as a whole is really more than an elementary 
text-book on electricity. The author of each 
pamphlet, dealing only with one branch, is able to 
select the leading features in the practice in that 
branch, or the main problems and principles, if he 





has to deal with theory, and thus the reader has 
at his disposal for reference at any time, or for 
systematic study, a large mass of expert informa- 
tion covering the whole field of applied electricity, 
We cannot attempt here to discuss the contents of 
the volume in detail, but we may say that, so far 
as we have been able to test them, the primers 
appear to be well written, clear, and accurate in 
their treatment of the subjects, and in some cases 
very comprehensive. The work is copiously illus- 
trated, and there is prefixed to the text a glossary 
of electro-technical words and terms used in thie 
volume. 
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THE COMPOUND-REACTION STEAM- 
TURBINE. 
(Continued from page 547.) 

In calculations of this kind it is important to 
systematise the procedure, as not only is time 
saved, but, what is still more important, any large 
arithmetical errors are automatically detected. 
Generally the number of stages in a group of a 
turbine is 16 to 32, but in order to better exhibit 
the power of the method above developed, we shall 
not restrict ourselves to so lowa number. Thus 
for Group I. we shall assume that U, , ,= 60. It 
will be sufficiently precise to assume U, = $ q, as 
already found—that is, 0.297, so that, representing 
by U the middle value of U, we have 

U=4[ Ur+i+ Us | = 30.140, 

The arithmetic is simplified by writing equation 
(3), page 512 ante, in the form 
— V%n—mw? 

50.100 m * 
If m = 0,90, this gives 
q= Vn? — (0.9487 w)?, 
45.090 , 
and if the blade angles are 71 deg. and 19 deg., we 
get 
0.9487 w = 0.9487 {0.6157 Vn - 0.32568 } = 
0.5841 Va — 0.3089 8. 


The method of calculation is then as represented 
in Table IV., annexed. The multiplications have 
been effected by means of a Fuller slide-rule, whilst 
Barlow's tables have been used for the squares and 
reciprocals. 


q 


Tasie IV. 


Group I.—-Outer diameter, 18 in.; inner diameter, 164 in. Net 
area, 0.09191 square foot. Weight passed, 5.2 ib. per second. 
Velocity of flow = V = volume of 1 lb. x 56.58; 0.5841 V = 
volume of 1 1b. x 33.05. Mean bucket speed = s = 1385.5 ft. 
per second ; 0.3089 s = 41.86. 


30.149 | 0.297 


1 Available heatexpended=U_... 60 
2 Nearest less volume in Table III 5.664 4.020 | 2.878 
3 Corresponding increment perunit 0.0686 0.0466; 0.0328 
4 Totalincrement.. . Be 0.007 | 0.010 
5 Volume corresponding to U (line | | 
2+line 4) .. - oe se 5.664 | 4.027 2.888 
6 0.5841 V (line 5 x 33.05) ..| 187.2 133.1 95.45 
7 0.3089 8 (ft. per sec.) es --| 419 41.9 | 41.86 
8 w V0.9 = line6-line7 .. -., 145.3 91.2 | 53.59 
9 V=line 5x 56.58 ..| 820.5 |227.8 163.4 
10 V2 “a es es ..| 102,720 | 51,893 | 26,700 
11 0.9 w? (line 8 squared) 21,112 8317 2872 
12 Line 10—line 11 ~ oe ..| 81,608 | 43,576 | 23,828 
13. First approximation to g=line 12 
+465, os es on ..| 181 | 6.966 0.528 
14 Change of volume in passing) } 
through stage=line3xline13..| 0.124 0.045 | 0.017 
15 Volume at previous stage (line 5| | 
-linel4) .. os os -.| 5.540} 3.982 2.871 
16 0.5841 V, _ 1=(line 15 33,05) ..| 183.1 {181.6 | 94.88 
17 0.3089 8 de 41.9 | 41.9 | 41.96 
18 Corrected value of w V0.9=line| | 
16—line 17 .. - es ..| 141.2 | $9. | 53.02 
19 | Corrected value of 0.9 w? (line 18)2, 19,937 | 8046 | 2811 
20 Line 10—line 19 - - ..| 82,783 | 43,847 | 23,889 
21 Corrected value of q (line 20+ | 
a ee es oe : 1.858 | 0.9725) 0.5298 


Ble es - | 0.5882 1.0283 | 1.8875 
| 


The mean value of 2 by formula (10), page 547 
q 

ante, is 

_ $ [0.5382 + 4 x 1.0283 + 1.8875] = 1.0898, 
whilst 

Us = 60 - 4 x 1.858 = 59.07, and U, = 0.297 - 
0.265 = 0.03. 

Hence the number of stages in the group, corre- 

sponding to the assumed expenditure of heat, will be 


59.04 x 1.0898 = 64.4. 


The nearest whole even number must be taken. 
This will cause a slight alteration in Uy, which will 
be reduced by the amount 0.4 x 1.858, making it 
98.32, and a further correction is needed, since 
the table gives U, = 0.03, in place of zero. Hence, 
as a final result we get that, with sixty-four stages 
in the first group and 5.2 lb. of steam passed per 
second, the value of U at the end of the group 
will be 58.29 units. 

_ If the net area available for flow in Group II. 
1s 0.1398 square foot, it will be sufficient to take U, 
for this group as 

1.858 / 0.09191 \2 
7 = (Tass) seen 


and if we assume that for this group Un 5. ; = 120, 
the calculation for Group II. may be made on 
exactly the same lines as in Table IV. 








Proceeding in the same way we finally get the 
following table of proportions :—- 


TABLE V.—Proportions of Turbine to give 1600 Indicated 
Horse-Power. 





| 














3 ; 33 3*, 
isis! ¥ = a 3 a 
= @ oe — ° Bw = «3 
S213!e] @ Ps oe 8 a. £2 
E€& &!| < & a 1 5 ao 
5s 2 3 . a Ls <2 sa 
26 8 e 3 ‘ > -.: |S Boe oS m= 
F _» on ws o¢e 2 $ 
es s| <8 o¢! SA | ta 878) 8c lage 
6s 8/38 TG) S© | s& Ze5' Ss 8 
So 4] a a) 88 | Mg Pe? OF a@ 
in. in. | sq. ft. | 
1 18 16); 0.09191 0.5298 0.9725 1.858 58.29 64 
2 27 255) 0.1898 08360 1.492 8.461 | 58.29) 56.75 40 
3; 32 30] 0.2201 1.887 2.621 5.180 11501 45.68 20 
4,34 30) 0.4546 1.0880 | 2.437 5.462 |160.72| 58.92 28 
5; 38 30) 0.9659 1.201 a 9.208 (219.64 54.90 12 
6,42 30) 1.5343 2.615 28.83 (274.54 44.10 8 


* Each ring of guide-blades and each ring of buckets constitutes 
a separate stage. 

In calculating the last two groups of the turbine, 
formula (9) has been used, since with the large 
ratio of expansion in these cases formula (10) is not 
quite reliable. As giving some idea as to the maxi- 
mum possible magnitude of the error involved, 
Fig. 10, is of interest. Here the heat expended in 
the last five stages was determined by direct calcu- 
lation, whilst the additional point marked was 
obtained by the use of formula (10) in the manner 
already explained. The ratio of expansion was about 
2.5. The case represented is that of a low-pressure 
group, in which the velocity of the steam at the 
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last stage is approaching a limiting value of 1450 ft. 
per second. The value of q is therefore rapidly 
increasing, and hence the substitution 


Uy = Uy 4, —d4s4,> 


on which our method is founded, involves an 
appreciable error, which is absent in the case of the 
other groups of the turbine. © The error indicated 
on the figure represents, therefore, the greatest 
that can arise, and even if so, it will be seen 
that it is under 3 per cent. It has further 
to be noted that the substitution involved in 


N+4 : 
qu @ n is relatively more 


n=N 
writing SQ, = 

n=1 4 
accurate the greater the value of N. This will be 
readily understood by considering the inverse case, 
in which the area of an indicator diagram is 
measured by means of ordinates. The more numer- 
ous these ordinates, the more accurate the result. 
Using this transformation for the case represented 
in Fig. 10 involves an error similar in kind to that 
which would arise in measuring an indicator diagram 
with five ordinates only. As the latter is, however, 
of avery irregular shape, this comparison is not 
entirely fair. The error involved in writing 


f° 
i 

is zero if q is either constant ur a linear function 
of n. Itis still very nearly zero if q is a quadratic 


function of n, provided n is reasonably large. 
Thus, for example, 1+4 + 9+ 25 + 36=91, whereas 


4 - 
{ én = Tames = 91.5, 
! 


qdan 





or an error of about 4 per cent. This error be- 
comes proportionately less as n becomes larger. 
Actually q increases much less quickly than as 
the square of n, and hence with even only six 
stages in a group this particular transformation 
involves no material error. 

It now remains to estimate the probable over-all 
efficiency of our proposed turbine. Neglecting loss 
from radiation and by leakage through the dummies, 
the other losses may be sub-divided as follows :— 
Losses by friction as the steam passes between the 
blades ; losses by shock due to a lack of synchronism 
in the speed of the blades and that of the steam ; 
losses by leakage over the ends of the blades ; 
losses from ‘‘carry over”—that is to say, losses 
which arise from the fact that at each change of 
section between successive groups the kinetic energy 
with which the steam is discharged from the last 
stage of the preceding group is almost entirely 
wasted. 

Taking first the case of that stage of a grou 
which is running at practically synchronous Sool, 
we have here no loss by shock, but simply losses 
by fluid friction. If the velocity with which the 


steam leaves this stage is V, then as 
qg 


in heat units m times the whole energy accounted 

for in producing the flow. J denotes, as usual, 

Joule’s equivalent. If m = 0.9, the loss in the 
2 

we i i t units. 
stage is obviously 9 293 heat units. 

If q represents the quantity of available heat 
accounted for at this stage, and k, q the fraction 
of this wasted, we have 

PNG BS BE 
+ 9q@ 2gI ~ 450.900 g° 

In Table IV. g and V have been determined for 
three different values of U, and hence we can find 
the corresponding values of k, which are given in 
the first line of Table VI. Since, however, most 
of the stages are running at speeds considerably 
removed from that of synchronism, the losses will 
be actually much greater than would correspond to 
these values of k,, Now, repeated experiment has 
shown that the efliciency of all simple turbines 
varies approximately in accordance with a parabolic 
law—as the bucket speed is increased from zero up to 
nearly double the speed of highest efficiency. Actu- 
ally the parabola is not found to be quite symmet- 
rical ; but as the work done against shaft friction, 
and absorbed by disc friction, also increases with 
increasing speed, it follows that, when allow- 
ance is made for these, the hydraulic efficiency of 
the turbine may be expressed with reasonable 
accuracy by the formula » = n, {2p—p*}, where 
y, is the maximum efficiency and p is the ratio of 
the actual speed to the speed of synchronism. 
Now, this formula will not hold for a compound 
turbine in which the value of p varies regularly 
from stage to stage of each group, since obviously, 
on diminishing the speed, the efficiency of some 
stages will be improved, whilst that of others is re- 
duced, so that the efficiency curve may be expected 
to be much more flat-topped than the parabola, if 
the latter represents correctly the efficiency curve 
for each stage taken separately. 

Recurring therefore to our single stage, if its 
efficiency is represented by the law 


n= {2 p-p*}, 
then obviously k, =.1 — n,, and if k, be the 


fraction of available heat wasted at a stage not 
running in synchronism, we shall have the relation 


1 - ky =(1 - &) {2 -*}, 


represents 


or 
ky = 1 - 2p + p? + hy (2p — p*), 

The process of calculation is set forth in Table VI., 
where k, represents the ‘‘loss fraction” if the bucket 
speed be that of synchronism. In line 2 we have 
the speed of synchronism, which is given by the 
relation 

S _ sin (@ — a) 
Vn-1 sin 6 
where V,,_; is the velocity with which the steam 
left the preceding stage. With @ = 71 deg. and 
a = 19 deg., this gives S = 0.8334 V,,1, andS can 
therefore be determined by multiplying line 15 of 
Table IV. by 58.58 and then by 0.8334. 

Applying formula (10) we find that the mean 

value of k, for the group is 


§ {0.3257 + 4 x 0,1866 + 0.1122} =0,1974. 
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Tapux VI.—Calculation of Group Efficiency. 


| 1 Line 10, Table IV. 
| os Baws 0.1226 0.1184 0.1118 
1. | Values of i= 455 901) ULine 21, Table IV. } 
2 iynchronic speed S = Line 15, Table IV. | 
4 x 47.1 . | 261.2 187.73) 132.8 


8.|9 = 8 + line 2(¢=185.5 ft. persec)  .. 0.5189 0.7218 1.0203 
BOOTS Coe cs fds ees RL ES Sees 
ot” ge ae "* 0.2692 0.5210 1.0410 
6.|2 p—p? = (line 4 —line 5) "0.7686 0.9226 0.9996 
7. |1=(2 p-p2) = 1—line 6 0.2814 0.0774 | 0.0004 
8. |, {2 pp) = line 1 x line 6 .. 0.0943 0.1092! 0.1118 
9. k. = line7 + lineS .. .. 6.3257 0.1866 | 0.1122 


Hence, out of a total of 58.29 units accounted for 
in Group I., k, U, or 0.1974 x 58.29 = 11.50 
units are wasted in the blading. The mean value 
of k,, above found, should in all strictness have 
been determined from the values of k,, and p cor- 
responding to Uy and U, rather than to Ux+4 and 
U; ; but the error involved is quite immaterial. It 





gil. 





line of flow of the leakage steam follows that 
of the main stream, this leakage steam will meet 
the next blade at about the proper angle, and 
hence only one of the clearances should be 
deducted, and not both. On the hypothesis 
stated, the effective area through which leakage 
occurs is the whole clearance area x sin a, 
where a is the angle at which the main flow is 
delivered from the blades. If the leakage were 
unaffected by the main stream, the effective cross- 
section of the leak would be, of course, simply the 
whole clearance area. Actually the effective area 
of the leak is probably something between the 
limits mentioned. The point is, however, emi- 
nently one to be settled by experiment, and 
in the meantime we shall, as already stated, 
assume that the leakage loss is measured by 
the ratio of the radial depth of the clear- 
ance to the length of the blades. A Parsons 
blade is shown in Fig. 12. The right-hand end 























Fic. 14. 


will be obvious, however, that in this respect it | 
would have been preferable to have compiled 
Table IV. from formula (C), page 547 ante, in 
place of using (B). 

To estimate the loss by leakage over the tips of 
the blades, we may take the clearances as given by 
Fig. 11, which we reproduce from Mr. Speakman’s 
very valuable paper 
December 8 last. 


| 
} 





there shown 
right round the ring of blades, binding their 
outer ends together. 


published in our issue of| represented above the blade. 
The clearance there shown for | pieces are of soft metal, and are caulked into the 








Fic. 13. 


is the outer end of the blade, and into the notch 
is soldered a wire which extends 


The blades are assembled 
with their other ends resting in a groove cut in the 


casing or drum, as the case may be, and separated 
from each other by distance-pieces, of which one is 


These separating 


an outer diameter of 18 in. is 4 in., and the | groove, the sides of which have corrugations turned 


length of the blades being ? in., the leakag 
be taken as ,4, x ? x 58.29 = 0.87 heat unit. 


We have taken the leakage loss as directly pro- 


e@may/in them. In order to improve the grip of the 
caulking-pieces on the blades, a couple of shallow 
grooves are stamped on the lower ends of the latter. 


ortional to ratio between the clearance and the! With the system of blading adopted by Messrs. 


ength of the blades. With the Parsons standard | 


Willans and Robinson, in which the ends of the 


type of blade, in which the ends are not closed in, | blades fit into machined rings, which in turn are 
it would seem certain that the line of flow of the dovetailed into place, as shown in Fig. 13, there is 
leakage steam must follow, more or less, that of | less certainty that the leakage steam will follow the 


the workin 
ing should 


steam, and hence the fraction leak- | same line of flow as the working steam ; and for this 
simply the ratio of the clearance | reason the loss may more than correspond to the 
depth to blade length. If, as here assumed, the clearance area, but at the same time it must be 


remembered that the channel-ring baffles the leak 
at two points instead of one, and the clearance is 
less than with the Parsons type. This plan of fixing 
the blades undoubtedly gives an excellent mecha. 
nical job, but the shoulder shown at the root of the 
blades at a seems objectionable from an hydraulic 
point of view, and should be avoided, whilst the 
grooves left between the two sets of blades as shown 
at d, b, and c seem liable to cause eddies in the flow 
of the steam. 

On the other hand, this system of securing the 
blades gains an advantage from the accuracy with 
which the proper angle is maintained. With the 
caulked-in blades the setting varies considerably 
with the care taken by the workman. In some 2-in. 
blades measured by the writer the angle of setting 
was in some cases as much as 9 deg. less than its 
nominal value, and for a series of twenty-four 
blades measured, the average angle of discharge was 
nearer 15 deg. than its nominal value of 19 deg. 
The error arises from the leading edge of the blade 
failing to lie in contact with the edge of the groove 
into which it is caulked. In the case of large 
blades the relative error would presumably be 
reduced. This matter is of special importance in 
marine turbines, where, to secure reasonable pro- 
peller efficiency, it is necessary to greatly under- 
speed the turbine asa whole. As we shall show 
later on, this circumstance has an important bear- 
ing on the best setting of the blades. 

Coming now to the loss by “‘ carry over,” this is 
most conveniently estimated graphically. Thus, 
for Group I., the value of U, being 58.29 units, 
the corresponding volume of the steam is (from 
Table III.) 5.555 cubic feet. The velocity with 
which it flows from the last stage is therefore 
56.58 x 5.555 = 314 ft. per second. Take any 
line A B (Fig. 14) and set off AC at an angle of 
19 deg. to this. Then, if A D is made equal to 
314, and A E equal to 135.5, which is the speed of 
the bucket, the distance D E = 191 ft. per second, 
represents the actual residual velocity of the steam 
leaving the group. The kinetic energy repre- 


sented by this velocity is (Jez) heat units ; and 


this, as stated, is practically wholly lost. The 
different losses in the remaining groups being 
determined in the same way, we get the figures 
given below :— 


TaBLeE VII. — Losses in Turbine per Pound of Steam when 
5.2 Lb. pass through it per Second. 


if 











Group No. 1. 2. 3. 4. 5. 6. 
|BThU|BThU BThU BThU BThU BThU 

Available heat accounted} 

foringroup .. .-| 58.29 56.75 45.68 | 58.92 54.90 44.10 
Loss in blading .. -/ 11.60 9.52 6.45) 9.419 893 10.28 
Loss by leakage over 

blade-tips es 0.87 | 1.07| 151) 1.18) 046 0.29 
Loss in carry-over 0.73 1.02 1.26) 1.64; 2.38 4.90 
** Indicated ” work .-| 45.09 45.14 86.46 46.61 43.13 28.63 
Group efficiency, percent! 78.2 79.5 79.8 79.0 78.7 65 

(To be continued.) 








ROYAL COMMISSION ON CANALS 
AND WATERWAYS.—No. I. 

In March last a Royal Warrant was issued con- 
stituting an inquiry by Royal Commission on the 
Canals and Waterways of the United Kingdom. 
The labours of this Commission should mark an 
important era for manufacturers, merchants, and 
carriers, who have long complained of the excessive 
cost of carriage they are compelled to pay in this 
country, which, according to the best authorities, is 
far higher than obtain in Europe or the United 
States of America. If the Commission are satisfied 
that this allegation is proved, it should rest with 
them to find a remedy ; for as trade competition 
grows keener it becomes vital to us as a trading 
nation to put the chief producers of wealth for the 
community at least on a par with their competitors. 
That ‘‘carriers hold the keys of trade” is an 
axiom which should be present to the mind of 
every commissioner, whether he be a representative 
of the railway or any other interest, for in the long 
run the railways must suffer if the prosperity of this 
country is compromised by a shortsighted policy, 
looking merely to present advantages and ignoring 
future dangers. The policy of timidity and active 
obstruction prevailed while the Manchester Ship 
Canal Bill was before Parliament. Year after year1t 
was opposed by the railway interest, but since the 
canal has become a factor in the life of South Lan- 
cashire the railways are only too anxious to make 
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connections. One of its great opponents, the Lon- 
don and North-Western Railway, was the first to 
make a branch line to Salford Docks. Soon this was 
found to be insufficient, and the aliied Lancashire 
and Yorkshire Railway Company connected their 
system, although put to the cost of making an 
expensive tunnel a mile long through Salford. 

he necessity for this inquiry is due to the un- 
satisfactory result of the inquiry into railway and 
canal rates held in 1891 and 1892 by Lord Balfour 
of Burleigh and Sir Courtenay Boyle, acting for the 
Board of Trade, the schedules of charges being sub- 
sequently confirmed, with certain alterations, by a 
Joint Committee of both Houses of Parliament. The 
maximum rates of carriage by railway and canal, 
as well as the canal tolls, for goods, minerals, &c., 
were then settled, and also a charge for terminals ; 
but the limits are so high that they are not often 
exacted. Prior to this, in 1883, under pressure, a 
Select Committee of Members of the House of 
Commons was appointed, with Mr. Salt as chairman, 
to ‘inquire into the condition and the position of 
the canals and internal navigations of the country.” 
Mr. Salt’s Committee, appointed in May, heard 
evidence for ten days, and its labours ceased with 
the prorugation of Parliament. Some very valuable 
evidence was obtained from canal engineers of 
great experience and other witnesses, but the Com- 
mittee did not resume its labours during the 
following session, and Mr. Salt became chairman of 
the North Staffordshire Railway Company. The 
information laid before this Committee has provided 
a text on which has been founded most of the 
subsequent literature on the canal question ; and 
one result has been the Railway and Canal Traffic 
Act of 1888, in pursuance of which a return of 
canals and navigations was called for by the Board 
of Trade for that year. No previous return had been 
published, and the latest information on the subject 
was confined to a map, prepared in 1852 by the 
Government, on the motion of Mr. Richard Cobden. 

In 1872 a joint Committee of both Houses of 
Parliament was appointed, owing to the fears which 
had been excited by the railway control of many 
of the canals of the country, and the Committee’s 
report contained some very strong recommenda- 
tions; among others, it was stated: ‘‘ That the most 
important method by which the railways have 
defeated the competition of canals has been the 
purchase of important links in the system of navi- 
gation, and the discouragement of through trafiic. 
That no inland navigation now in the hands of a 
public trust shall be transferred to, or placed under 
the control of, a railway company, and that if the 
trustees of an inland navigation or of a canal apply 
to Parliament for power to purchase compulsorily 
a canal from a railway company, such purchase 
shall be favourably regarded by Parliament. 

‘*That the utmost facilities shall be given for the 
amalgamation of adjoining canals with one another, 
or with adjoining inland navigation. 

‘*That no canal shall be transferred to or placed 
directly or indirectly under the control of any rail- 
way company, nor shall any temporary lease of 
any canal to a railway company be renewed until it 
has been conclusively ascertained that the canal 
cannot be amalgamated with or worked by adjacent 
canals, or by a trust owning an adjacent inland 
navigation.” 

These provisions were about thirty years too 
late, the mischief had been done before 1850. In 
the year 1846 alone 776 miles of waterway passed 
under the control of railway companies by various 
Acts of Parliament. At the present time, adopting 
the statement re in by the Board of Trade, there 
are in England 2203 miles of inland waterways 
which are independent, while 959 miles are railway 
controlled. For the United Kingdom the figures are 
2763 miles of or waterways and 1139 miles 
of railway controlled, making a total of 3902 miles. 

The return is misleading. It has been proved 
to the Commission that the Birmingham Canal 
(entered as independent), which is the key to water 
communication in the Mialands, is controlled by 
the London and North-Western Railway Company, 
and that although largely used for local traffic, very 
little through traffic passes along it. This system 
is 158 miles in length, extending from Birmingham 
to Stourbridge, Dudley, Wolverhampton, and as 
far north as Lichfield. It severs the communica- 
tion of independent canals through the Midland 
district. There are twenty-two railway basins—the 
London and North-Western Company have eleven, 
the Great Western nine, and the Midland two. In 
fact, the canal has become a cheap terminal station 





for the benefit of the railway companies, and has 
ceased to be a through route for trade purposes, 
the canal shareholders pocketing 10 per cent. per 
annum under guarantee of the London and North- 
Western Railway Company. 

It must not be forgotten that there are 430 miles 
of waterway converted into railways, or derelict, in 
England and Wales alone. 

he Commission have been commanded to inquire 
into the canals and inland navigations of the United 
Kingdom, and report on :— 

1. Their present condition and financial position. 

2. The causes which have operated to prevent the 
carrying out of improvements by private enter- 

rise, and whether such causes are removable by 
egislation. 

3. Facilities, improvements, and extensions de- 
sirable in order to complete a system of through 
communication by water between centres of com- 
mercial, industrial, or agricultural importance, and 
between such centres and the sea. 

4, The prospect of benefit to the trade of the 
country compatible with a reasonable return on the 
probable cost. 

5. The expediency of canals being made or 
acquired by public bodies or trusts, and the 
methods by which funds for the purpose could be 
obtained and secured; and what should be the 
system of control and management of such bodies 
or trusts. 

The members of the Commission are nineteen in 
number ; the Right Hon. Lord Shuttleworth fills 
the chair. He is intimately connected by the ties 
of family and property with the industrial county 
of Lancaster, and formerly represented the Clitheroe 
Division in the House of Commons. He has also 
had considerable official experience, having, among 
other offices, held those of Under-Secretary for 
India and Secretary to the Admiralty. The Board 
of Trade is represented by Sir Francis Hopwood, 
the permanent secretary. In addition to the 
chairman, the House of Lords has three repre- 
sentatives—Lords Kenyon, Brassey, and Farrer. 
The first is a landlord in Lancashire, Cheshire, and 
North Wales. Lord Brassey, who, by the way, is 
the eldest son of the great railway contractor, is a 
very active man, who has been Secretary to the 
Admiralty and Governor of New South Wales. 
He is also chairman of the Statistical Society, 
and has busied himself at the meetings of the 
Associated Chambers of Commerce, of which he is 
a vice-president. Lord Farrer is a director of the 
Midland Railway Company, and the case for the 
railway companies is usually present to his mind 
when questioning witnesses. 

The House of Commons supplies seven Com- 
missioners. Sir John T. Brunner, chairman of the 
successful firm of Brunner, Mond, and Co., alkali 
manufacturers, of Northwich. His firm are large 
users of waterways, and Sir John has for many 
years been a public advocate of the necessity for 
their improvement, both in and out of Parliament. 
Mr. Crossley is a mechanical engineer, having large 
works in Manchester, and has been fur many years 
a director of the Manchester Ship Canal. Mr. 
Russell Rea is a ship-owner and merchant of Glou- 
cester, and is, or was, deputy chairman of the Taff 
Vale Railway Company. Mr. Remnant is a bar- 
rister, and represents Finsbury; he has been a 
member of the London County Council and a con- 
servator of the Thames. Mr. Waldron is a Dublin 
stockbroker, and also a director of the Grand Canal 
Company of Ireland. Mr. Snowdon and Mr. Vivian 
are Labour representatives of Blackburn and Bir- 
kenhead respectively, Some very pertinent ques- 
tions were put by both of them. Engineering 
claims Mr. Inglis, the manager and engineer-in- 
chief of the Great Western Railway Company ; Mr. 
Griffiths, the engineer of the Port of Dublin; and 
Mr. Davison, of London. Mr. Killick is a director 
of the Leeds and Liverpool Canal; Sir John Wilson 
is a Scotch colliery proprietor ; Mr. Herbertson is a 
Professor of Geography at the University of Oxford. 
Sir John Dorrington is chairman of the Glou- 
cester County Council, and for many years re- 
presented a division of his county in Parlia- 
ment, and was chairman of a committee on the 
Ordnance Survey. He was concerned in the 
effurt to restore the Thames and Severn Canal to 
a useful réle, under the auspices of county councils 
and other local authoritics. This canal was sur- 
rendered by the Great Western Railway Company, 
but the attempt to utiliso it was unsuccessful, 
owing to lack of sufficient funds to complete the 
works found needful. 











The Commission are a numerous body, and it is 
questionable whether the work would not have been 
more expeditiously and better done by a smaller 
committee, who could have asked for evidence from 
representatives of the different interests, instead of 
so many interests being represented by a com- 
missioner or commissioners. 

The Commission have already sat to hear evidence 
during twenty-two days, and have examined fifty- 
eight witnesses. Their labours will be resumed 
now that Parliament has met again, at the end of 
this month. 

The first witness was the Assistant Secretary of 
the Board of Trade, who put in tables showing the 
tonnage carried, the gross revenue, a list of in- 
dependent and railway-owned canals, and the 
method of recording the tonnage carried. From 
the latter it appears that where traffic passes over 
more than one canal, each company includes it in its 
return. The returns show that out of a total of 
40,500,870 tons, 15,136,833 tons were local traftic 
loaded and discharged on the same canal, so that 
amount is free from any possibility of duplication ; 
4,447,134 tons were neither loaded nor discharged 
on the canal, and such traffic almost certainly 
ona from or to another canal, and is duplicated. 

he remainder, 10,689,699 tons, which is returned 
as either loaded but not discharged, or as dis- 
charged but not loaded, on the canal, may have 
passed on to another canal; but it may also have 
gone to, or come off, a port or tidal water—e.g., on 
the Aire and Calder 870,907 tons were loaded but 
not discharged, 227,441 tons were discharged but 
not loaded on the navigation, and probably almost 
the whole of this went to or came from the Humber 


rts. 

We are thus left absolutely in doubt as to the 
tonnage carried on our inland waterways. This is 
a blot on our system of book-keeping, which should 
be amended. In France, not only is the total 
number of tons set out, but also the average dis- 
tance the traffic isconveyed. This is the only way 
of showing the effective use of waterways and other 
modes of conveyance. The annual returns made 
to the Board of Trade by railway companies are 
similarly deficient. We work on in ignorance, but 
the Colonies, India, and the chief of our foreign 
competitors are supplied with this and other infor- 
mation in detail. 

While on the subject of tonnage we would call 
attention to the same lack of information with re- 
ference to the weight of goods imported and ex- 
ported. The statistical abstract deals with the 
registered tonnage of shipping visiting our ports, 
and distinguishes the tonnage of ships loaded from 
the tonnage of those in ballast ; but while the re- 
puted value of the cargoes is recorded, there is no 
account of the weights shipped. This is an im- 
portant omission. The carrier wants to know the 
weight and description of traffic to be accommo- 
dated, and this information should be available for 
the use of the Commissioners. 

The French Ministry obtains and publishes the 
tonnage using the different ports as well as on the 
inland waterways. We can only work with the 
information provided, and the latest return of trattic 
on canals is for the year 1898—eight years old. 
The returns for railways, tramways, and the 
register tonnage of shipping are provided annually. 

In 1898 the total traftic of the United Kingdom 
is recorded as follows :—For independent canals, 
34,491,050 tons; for railway-owned canals, 6,009,820 
tons ; making a total of 40,500,870 tons. 

In order to compare with the return for the year 
1888 a deduction from the 34,491,050 tons must be 
made of 3,360,482 tons on account of tonnage 
entered under Manchester Ship Canal, which was 
being constructed, but not used in 1888. This 
deduction reduces the tonnage on independent 
canals to 31,130,568 tons, and compares with 
28,274,813 tons, as given in the 1888 return, show- 
ing an increase of 2,855,755 tons, or 10 per cent. 
Of this about one-third is due to the Birmingham 
Canal, and this canal, the Commission have been 
informed, is largely used as a collector of goods for 
the railway company. : 

If we consider the railway-owned canals which, 
in 1898, were credited with 6,009,820 tons, we find 
that this compares with 8,026,307 tons, the amount 
for 1888—a loss of 2,016,487 tons, or 25 per cent. 
This is a very serious falling off, and requires ex- 
planation. The policy adopted by railway com- 
panies, as a body, and independent owners of canals 
appears to differ. 

Ve find the total tonnage carried by both classes 
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of canals has increased but little in ten years. 
During this period the weight of goods and minerals 
conveyed by railway increased from 281,748,439 
tons to 378,564,285 tons, an increase of 96,815,846 
tons, or 34 per cent. During the same period the 
tonnage of British and foreign vessels entered and 
cleared from the principal ports of the United King- 
dom was, in 1888, 68,519,145 tons; in 1898, 
90,963,966 tons—an increase of 22,444,821 tons, or 
32 per cent. It is therefore apparent that the inland 
water-ways are not doing their share of the traffic 
of the country. Whilst the shipping and railway 
tonnage has increased enormously, traffic on inland 
water-ways, asa whole, has stagnated. Oa one 

ortion of them—viz., the railway-owned—there 
been a diminution of 25 per cent. This in itself 
points to the great mistake which was made in the 
interests of the public when the waterways passed 
into the hands of railway companies, 

The daily Press has hitherto paid but littte atten- 
tion to the labours of the Royal Commission. The 
feeling which permeates the body politic is indiffer- 
ence. The bulk of the people are well served and 
contented—maugre the unemployed. So it was a 
generation ago, before education of any sort was 
seriously undertaken by the Government as a 
national need. So it was in more recent times, 
before techical instruction was provided for the 

ople. 

In these matters we were caught napping, and 
have wasted time, money, and opportunities, while 
struggling to regain advantages which were lost 
for want of intelligent appreciation of the changing 
conditions in relation to trade, and the competition 
growing up under State aid, especially in Germany 
and America. We hold a strong opinion that 
cheap carriage is imperative to our continued well- 
being, and urge the Commission to probe this 
question most thoroughly. The cheapest means of 
carriage must be provided; if waterways will not 
answer the purpose, then railways mus‘ be used, 
but the cost of carriage must be lowered. 

We feel competition now, but we may expect 
it to grow far keener as years goon; and unless 
we are equipped to meet it, we must fail to keep 
our position in the comity of nations. It appears 
to us to be one of those questions which is of im- 
portance to private individuals, to localities, and 
to the people at large, not merely of the United 
Kingdom, but of the numerous colonies which look 
to the forces of the United Kingdom, both civil 
and military, for guidance and protection, that we 
asanation should see that our outlets for manu- 
factures and the means of conducting our com- 
merce are not clogged by t20 costly a system of 
transportation. 

It appears as though we had reached an era when 
it behoved us to reconsider our methods. So long 
as we were the only traders of importance, it 
mattered but little how the trade was conducted, 
and we left our arteries of trade at home to the 
chance of private enterprise or to be carried out 
by corporations. 

The question of education was left much in the 
same way, and we have found the necessity for 
amending our methods, with the result that the 
country groans under a heavy rate for educational 
purposes, which would have been in great part 
avoided had a system of technical instruction 
grown up steadily, instead of being a plant of 
forced growth, trained without due consideration. 
The question of transport is equally important to 
the material well-being of the British people, and 
this Commission ought in their report to advise us 
= to proceed in this difficult and complicated 
matter. 








STaNnine Ley Inon Works.—Meesrs, Butler’s Trustees, 
Limited, engineers, have recently decided to run their 
works at Stanningley, near Leeds, entirely by electricity 
from the mains of the Yorkshire Electric Power Com- 
E- The motor contract, amounting to about 650 

oree-power, has been let to Messrs, Wilson Hartnell 
and Co.,, Limited, of Leeds. 

Tue Reppaway Brxtinc aNp Poitier CaLcuLatTor.— 
A very handy and simple form of slide rule calculator for 
belting and pulleys has been brought out by Messrs, F. 
Reddaway and Co., Limited, Pendleton, Manchester. It 
18 only about 6 in. long, and is made of card. The sample 
that has been sent us has scales which are very clearly 
marked, and is of a convenient size to carry in the pocket. 
From this little slide-rule (for it is really nothing more) 
can be calculated in a few moments belt speeds on different 


sized pulleys, diameters and speeds of pulleys, and the 
uired to transmit various horse-powers. 


It should, we think, prove very useful to all users of 
belting. 


sizes of belts 





‘at once commenced. The Universit 





THE ENGINEERING SCHOOL OF 
CAMBRIDGE UNIVERSITY. 


THe leading part that mathematics should take 
in the education of every enginecr makes it appro- 
priate that the ‘University which has been the 
great centre of mathematical teaching for many 
generations should turn its attention to the higher 
training of engineers. This was recognised when, 
in 1875, Professor Stuart was appointed to teach 
engineering at Cambridge, though there was no 
tripos until 1894. Previously to this, however, 
Professor R. Willis, M.A., F.R.S., of Caius College, 
lectured on ‘‘ Mechanism ;” and those who have 
since taken up the work, with the improved facili- 
ties now afforded, speak appreciatively of the good 
he did in advancing the science of mechanism. The 
appliances which Professor Stuart had at his dis- 
p sal were few and insignificant compared to the 
elaborate and costly engineering laboratories we 
see in the present day, both in this country and 


abroad. They consisted of some workshops, by no | passed 


means spacious or well-devised for their purpose, 
and equipped with but few tools or appliances. 

On the resignation of Professor Stuart, Dr. 
Ewing was, in 1890, appointed to succeed him, 
and a new era for the Cambridge engineering school 
authorities 
wisely gave the new professor a free hand to con- 
trol expenditure, and direct the available funds 
into the channel he considered most advantageous 
to the advancement of the department. Under his 
wise and vigorous management, and with the able 
assistance of Mr. W. E. Dalby, M.A.—now pro- 
fessor of engineering at the Central Technical 
College—the schools grew rapidly in fame and 
eftiviency. 

When the new system of training naval officers 
was established, about three years ago, Dr. Ewing 
was called away to take charge of the Naval Train- 
ing College at Osborne, and Professor Bertram 
Hopkinson,.M.A., who now occupies the chair, 
succeeded him, Mr. Lamb being lecturer on elec- 
trical engineering, and Mr. Peace on mechanical 
engineering. 

As these notes may serve to afford guidance to 
those intending to become engineers, and who may 
think of taking the Cambridge course, it will be 
well to devote some space to the University in 
general before proceeding to deal more exclusively 
with the engineering schools. The particulars we 
now give are taken partly from official publications, 
and partly from observation, or details personally 
communicated. Those who seek fuller information 
should consult ‘‘ The Hand-Book of the University 
and Colleges of Cambridge,” published by the Uni- 
versity Press. 

The University itself, as distinct from the col- 
leges, is a corporation which possesses the usual 
powers of corporations, and, in addition, the right 
of exercising disciplinary authority over its mem- 
bers. It also returns two representatives to Par- 
liament, and has the power of conferring degrees. 
The colleges, of which there are seventeen (there 
is also one public hostel), are also corporate bodies, 
but are independent and self-governing, possessing 
their own property and electing their own officers. 
It was not for some time after the University was 
established that the first college St. Peter’s, better 
known as Peterhouse, or by a still less dignified 
title—came into existence. That was in the year 
1284 ; Clare followed in 1326, then Pembroke in 
1347, Gonville and Caius the next year, Trinity 
Hall two years later, and Corpus Christi two years 
later again. During the next two centuries ten 
colleges were established—King’s, Queen’s, St. 
Catherine’s, Jesus, Christ’s, St. John’s, Magdalene, 
Trinity, Emmanuel, and Sidney Sussex—-and then 
for over two hundred years practically nothing was 
done, there being no colleges founded at Cambridge 
either in the seventeenth or the eighteenth cen- 
turies. Downing and Selwyn Colleges (the latter 
a public hostel) were the product of the last 
century. 

Originally the first colleges appear to have been 
established for the purpose of affording a home for 
those students who came to Cambridge for the 
purpose of attending the University; and that 
function they continue to fulfil to the present 
day, though they might well be extended in their 
scope, as a large number of undergraduates have 
to live in lodgings. One can easily understand 
how, from being hardly more than _ boarding- 
houses, they gradually became associations for 
assisting students in their studies. Since 1869 





non-collegiate students have been admitted to the 
University. They must, however, keep terms by 
residing in Cambridge, either in lice: lodgings, 
with their parents, in their own homes, or, in 
special cases, under the care of other persons. 

on-collegiate students are entitled to matriculate 
and take degrees in the same manner as members 
of colleges, and are subject to academical regula- 
tions. At the time of writing there are, accord- 
ing to the latest returns, 96 non - collegiate 
students. Before becoming an undergraduate, 
therefore, it is necessary be admitted either as 
a member of a college or as a non-collegiate student, 
To become a member of a college, the applicant 
must satisfy the authorities of the college that his 
attainments are sufficient to give promise that he 
will pass the University examinations in due course, 
and ultimately pr toad The evidence 
of fitness that is required differs in the various 
colleges, but in all it is sufficient to have obtained 
an entrance scholarship or exhibition, or to have 
the college entrance examination. Some 
colleges accept the certificates of certain other 
examining bodies. 

The previous examination of the University 
itself, colloquially known as the “ Little-go,” can 
now be passed before residence, and this may be 
taken as a substitute for the college entrance 
examination. The latter examinations embrace a 
variety of subjects, including mathematics and 
classics. The list appears somewhat formidable to 
read, but, as a matter of fact, a young man of 
liberal education and fair intelligence should have 
little difficulty in qualifying to me a member 
of a college. Whether the time spent in acquiring 
some of the knowledge demanded might be better 
employed in other ways is a question which, for- 
tunately, we need not discuss. 

Having entered a college, or having become a 
non-collegiate student, the candidate will next 
proceed to matriculate, so that his name may be 
enrolled on the register of the University. . Con- 
trary to what is probably the general opinion, the 
University does not require an examination to be 
passed before matriculation, A fee of 5l. is paid 
—noblemen have the privilege of paying 151. 10s.— 
and a declaration is made by the candidate that 
he will observe the ordinances of the University, 
and pay due respect and obedience to its officers. 
The student is then in residence, and counts the 
time for the nine terms needed for qualification to 
take his degree. 

The road for most degrees at Cambridge is 
through that of Bachelor of Arts. As there is 
no special degree for engineering, it is the B.A. 
degree alone with which we are now concerned. 
The M.A. degree is, after a time, awarded to the 
Bachelor of Arts upon a of a fee. The 
B.A. degree is obtained by passing University 
examinations ; the first being the previous exami- 
nation, or little-go. The latter is held four times a 
year and is open to matriculated students in their 
first term of residence, or during any later term ; 
or, as already stated, this examination may now be 
passed before residence; a wise and convenient 
provision. 

Part I, of the previous examination consists 
mainly of classics, and includes Peery popes on 
one of the four Gospels in the original Greek, or 
one of the Greek classics ; one of the Latin classics, 
or passages of unprepared Latin; questions on 
Latin and Greek grammar. Part II. consists 
mainly of mathematics, and includes the following 
papers :—Paley’s Evidences, or elementary logic ; 
practical and theoretical geometry; arithmetic ; 
and elementary algebra. A paper containing sub- 
jects for an English essay selected from standard 
English works is required. Besides the above 
there are examinations in additional subjects, and 
candidates for honours in any tripos must pass in 
one of these. The first of the additional subjects, 
mechanics, is that which chiefly interests us, and 
we will quote it in full, 

Two papers are set, consisting of questions on mechanics 
with simple questions on trigonometry. Mechanics 
includes the composition and resolution of forces acting 
on one plane at a point of parallel forces, including simple 
applications of graphical methods to the composition and 
resolution of such forces ; moments ; centre of gravity, and 
its determination in simple cases; applications to the 
inclined plane, lever, common balance, wheel and axle, 
block ad tackle ; simple explanations and illustrations 
of friction ; the composition and resolution of velocities 
and accelerations in one place ; rectilinear motion under 
uniform acceleration, mass momentum, dynamical mea- 
sure of force, action and. reaction ; time of flight, and 





horizontal range of a projectile. A theoretical proof of 
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the parallelogram of forces will not be required. Trigono- 
metry includes the measurement of angles in degrees, 
minutes, and seconds, the definitions and simple relations 
of the trigonometrical ratios of a positive angle not greater 
than two right angles ; the numerical value of these ratios 
in simple cases ; the use of four-figure tables of natural 
sines, cosines, and “oy the simpler relations between 
the sides and angles of a triangle. 

It will be seen that an examination such as that 
outlined above does not make any extravagant 
demand on the intellectual capacity of a young man 
who has had his education directed towards such 
subjects. Unfortunately, at many schools these 
matters are more or less neglected in favour of 
studies that have little bearing, if any, on engineer- 
ing science, and therefore the average student 
comes to the University with far more to learn than 
ought to be the case. 

Tt ought, perhaps, to have been stated before that 
the B.A. degree may be gained in two ways after 
the previous examination has been . The 
ordinary B.A. degree may be awarded as the result 
of passing the general examination and one of the 
special examinations. Further reference will later 
be made to both of these examinations. The 
student may, however, elect to take up a tripos and 
try for an honours degree. There are thus two 
courses of study. The tripos examination, being 
much stiffer, is naturally undertaken by the mere 
ambitious men; but the reward for either is the 
same in regard to title, that of Bachelor of Arts. It 
‘has, we believe, been proposed that there shall be 
‘two degrees, one of science and one of arts ; but this 
suggestion, like most of those, directed towards 
change, is likely to meet with strong opposition. 








Fig. 15. 


At present the letters B.A. or M.A. after a man’s 
name, so far as Cambridge is concerned, signify 
little more than that he has been at the University 
for three years without being a failure. The man may 
have been brilliantly successful as an honours man 
in the mechanical science tripos, or he may have 
passed in either mathematics, classics, moral 
sciences, natural sciences, theology, law, history, 
Oriental languages, medizeval and modern languages, 
or economics (there is a tripos for each of these | 
subjects, as well as for mechanical science). The 
indeterminate nature of the title detracts somewhat 
from the face value of the B.A. degree as a purely 
engineering testimonial ; but it is easy to ascertain 
by reference to the University Calendar how it has 
been obtained. 

To obtain the ordinary B.A. degree it is neces- 
sary that the undergraduate, having been in 
residence nine terms, should pass Parts I. and II. 
of the General Examination, and one of the special 
examinations before mentioned. The subjects in 
Part I. of the former consist of papers on Greek 
and Latin classics, and two papers consisting of 
questions on mechanics, with simple questions on 
trigonometry. Latin prose is voluntary. The 
schedule of mechanics and trigonometry is the same 
as that for additional mechanics in the previous 
examination, already quoted. Part II. of the 
General Examination includes a paper on the Acts 
of the Apostles in the original Greek, a paper on 
a selected portion of English history, an historical 
essay, and elementary hydrostatics and heat. A 





paper on a play by Shakespeare, or upon some part 
of Milton’s works, is optional. The special ex- | 


Fie. 16. 


aminations are held respectively in agricultural 
science, botany, chemistry, classics, geography, 
geology, history, law, logic, mathematics, mecha- 
nism and applied science, modern languages, music, 
physics, physiology, political economy, theology, 
and zoology.. One part of the General Examina- 
tion—either Part I. or Part II., but not both— 
may be taken in the third term of residence, or 
both parts may be taken in the fourth or any later 
term. Ten of the eighteen special examinations 
are divided into two parts, and the first parts of 
these divided subjects are open to students who 
have kept five terms; whilst the whole are open 
to students who have entered on their ninth term. 

The special examination in mechanism and ap- 
plied science is also divided into two parts ; the 
first having the following three subjects :—Prac- 
tical mathematics ; descriptive mechanism ; and sur- 
veying ; the latter being a practical examination 
in field and office work. The second part consists 
of three papers which are compulsory, and three 
others, one of which may be selected by the candi- 
date. The compulsory subjects are :—Elementary 
applied mechanics, mechanical drawing, and work- 
shop practice. The other paper may be either on 
heat and heat engines, or the strength of materials 
and the elementary theory of structure, or elec- 
tricity. Each candidate is also required to pass 4 
practical laboratory examination in the selected 
subject. 

We will add the special examination in chemistry, 
as it may be of interest to some of our readers. [t 
is divided into two parts. In Part I. five papers are 
set, They are respectively on the simpler chemical 
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properties of a selection of the commoner elements | as in the case of those taking the ordinary degree, |netism. Schedules of these subjects, both in the 


and compounds ; the experimental laws of heat ; 
practical work in chemistry ; practical work in 
heat ; and a paper on practical work in volumetric 
analysis. The last-named igs voluntary. In 
Part II. there are three. papers, respectively on 
the chemistry of commonly-occurning. elements, 
metallic and non-metallic, together with the rudi- 
ments of organic chemistry ; practical work in 
qualitative analysis ; aud practical work in quanti- 
tative analysis, the latter being voluntary. 

The above is but a brief sketch of the require- 
ments for the ordinary B.A. degree, and is only 
intended to give a general idea of the usyal pro- 
cedure with students who propose taking up engi- 
neering studies, and who have not sufficient ability 
to attempt the honours course. To fill in the whole 
of the details—such, for instance, as exemptions in 
Special cases—would take more space than we can 
command. To sum up, then, the student, to obtain 
& degree, has to pass Parts I. and II. of the pre- 
vious examination, Parts I. and II. of the general 
examination, and one of the special examinations ; 
and has to be in residence for nine terms. 

The higher and more’ distinguished course by 
which to gain the B.A. degree at Cambridge is, as 
already stated, by the student becoming a candidate 
in & tripos examination, and passing for honours. 
This is the usual way. with engineering students ; 
out of .bout 250 who attend the laboratories at the 
time of writing, about 200 intend to read for the 
ttipos. The studies which form subjects for tripos 
examinations are eleven in number, and have 
alreay been enumerated. We deal now only with 
the mechanical science tripos. 

The student who follows the honours course will, 





| pass Parts I. and II. of the previous examination 
and one additional subject. The mechanical science 
|tripos is one of those.which are divided into two 
parts, and the degree can be obfained by passing 
|the first part only. The.common practicé is for 
|students to take the first part of a tripos at the 
|end of the third year of residence, and to proceed 
at once to the B.A. degree, after taking which the 
|leave the University. This course is usually fol- 
| lowed in the mechanical science tripos, because the 
majority of students, having.obtained the .degree, 
prefer to commence their business career. Occa- 
|sionally. a student continues in residence for a 
fourth year and takes Part Il. of the tripos, . It_is 
also permitted to pass Part I. at the end of the 
second year ; but in that case the student is not 
| awarded a degree unless he passes Part II. of the 
| tripos, or some other tripos, or else 8 a special 


examination for the ordinary B.A. degree. Under 
new regulations, which have just been passed, 
| Part IL. of the tripos is abolished, and students 
| who could otherwise have spent.a fourth year in 
| reading for it will now be encouraged to take up 


| some research. 
| The examination papers in Part I. comprise six 
| papers of three hours each, together with oral and 
ractical examination. The papers are on the fol- 
{owing subjects :—(1) Mathematics, (2) mechanics, 
| (3) strength of materials and theory of structures; 
(4) principles of mechanism ; (5) heat and heat- 
engines ; (6) electricity and magnetism. The oral 
and practical examinations are upon the six fol- 
|lowing subjects :—(1) Mechanics and elasticity ; 
12) heat and heat-engines ; (3) mechanism ; (4) sur- 


veying; (5) drawing; (6) electricity and mag- 











written and oral examination, are given in the 
University hand-book. They are too long to quote 
here, but through them ,the intending student can 
gain an excellent idea of. the course of study, and 
the extent to whieh his powers will be taxed. 
Under the new regulations referred to, the schedule 
and arrangement of papers has been somewhat 
altered, Several optional papers of a more advanced 
character are now included, so that the best 
students will be encouraged to spegialise to a certain 
extent in those. branches of science which are of 
interest to them., ; ‘ 

It will doubtless. be useful if we here: say a few 
words on the subject.of expenses at the University, 
taking as our guide the hand-book already quoted. 
The expenses of an undergraduate gt Cambridge 
consist. chiefly of fees charged by the University, 
fees charged by the colleges, -the expenses of board 
and lodging, and the cost of books, clothes, travel- 
ling, and other personal expenses. To these may 
be added certain initial expenses; such, as caution 
money and furnishing rooms ; but these. disburse- 
ments.are toa large extent recoverable at the end 
of the student’s university career. -It..will be 
evident that the expenditure under the third and 
fourth heads is that which would have to be more 
carefully considered, outlay on the other subjects— 
except, perhaps, that. an extravagant man may 
spend a gvod deal in furnishing his rooms—being 
largely fixed. ‘* Personal expenses” is a very 
elastic term, and may be stretched to include almost 
any extravagance, so that ordinary or necessary 
expenditure may become a poy re | matter by com- 

ison. Certainly there is no lack of opportunity 
to spend large sums at the University ; but, on the 





588 


v 





ENGINEERING. 


[Nov. 2, 1906, 











other hand, the poor and industrious student can 
obtain his degree at'small cost. It is, however, a 
great loss for a young man at college to be cut oft 
from the companionship of his fellow-students ; 
but that is what great economy of expenditure 
naturally entails. 

The initial expenses consist of :—Caution money, 
which is 151., this being recoverable on going out 
of residence ; college admission fee, which varies 
from 11. to 51, and may be taken at 2/.; and 
University matriculation fee, 5J. These are fixed 
first charges, but there are also initial expenses 
more difficult to estimate. The valuation of furni- 
ture taken over may vary from 101. to 301. ; whilst 
repsirs, to rooms, which the student has to pay, 
may be from 2l. 10s. to 101. Cap, gown,. and 
surplice will cost from 1/. 10s. to 21. 10s, Taking 
these initial items together, we find that on the 
lower scale, which is put forward as ‘‘ the irreducible 
minimum,” the total will be 39/. 103. ; whilst fora 
more liberal, but not extravagant, ménage the initial 
total will be 741. 105. 

Continuing the estimate with expenses that occur 
annually, there is a University capitation tax of 2I., 
and college fees and charges amounting to 311. 10s. 
These sums are fixed quantities. Among the 
variable annual charges are the following :—Rooms 
and service, from 151. to 36l.; commons, 5l. to 
91. 103.; coals, 21. to 3l.; laundress, 31. 15s. to 
5l. 10s. The payment to the college kitchen may 
vary from nothing to 20I., or, of course, much more ; 
& very moderate—perhaps low—average may be 
taken at 101. to 15/. a year. This will largely 
depend upon the extent and style of the 
entertainment given by the student, and. is 
obviously within his control. The same may 
be said of the sum that must be set aside for 
‘* tradesmen’s bills ;’ but for the sake of including 
the item the expenditure may be put down at from 
51. to 201. a year. The charge fur dinner in Hall 
must be added, and would amount to 18l. in any 
case. We now pass to the very elastic subject of 
personal expenses. Books are, of course, a neces- 
sity, and may be put down at from 5l. to 15l. a 
year. The money spent on travelling varies in 
accordance with the distance of residence from 
Cambridge, and the taste of the student It may 
also be stated at from 51. to 161. a year. Trades- 
men’s bills under this head would be from 151. to 
351. a year. This would include clothes. Upon 
subscriptions to clubs and societies the undergra- 
duate need not spend anything unless he chooses, 
but «@ fair figure might be about 151. a year. 

Taking the various items of expense as given, so 
far, it will be found that it is possible to exist at 
Cambridge asa student for the sum of about 1071. 
to 1107. a year ; but on this limited expenditure 
much of the great advantage of a university educa- 
tion would be lost. If a man does not belong to a 
club and spends nothing on entertaining—which 
means he is not likely to be entertained in turn, 
even if he desired to be—he will be very much alone. 
Tt is just as easy, perhaps easier, to take a degree 
under these circumstances ; but it isthe intercourse 
with his equals or superiors that is so largely advan- 
tageous to young menat the universities and public 
sshools. It is this that contributes so largely to 
the formation of a type which we hope is national, 
and of which the country may be justly proud. 

On the higher scale of expenditure—which is not 
really high, but only higher in comparison with the 
other—the annual cost would be about 2251. If we 
add a third of the initial expenses and add something 
for contingencies, the total cost of taking the B.A. 
degree might be put down at 9001. to 10001; 
although it might be obtained for far less ; possibly 
half the latter sum. For the engineering student 
who is reading for an Honours degree there are, 
however, some further disbursements. The addi- 
tional examination fees on entrance amount to 5! , 
whilst the annual additional laboratory and exami- 
nation fees would be from 20. to 301. Something 
also should be added for private tuition ; from 91. 
to 27/. is the amount to be awarded to this item, 
according to the intelligence or the industry of the 
student. 

The above refers to collegiate students, but the 
system of non-collegiate students has been insti- 
tuted in order to give an opportunity to those of 
straitened means. It is said that in some few 


cases non-collegiate students have gone through 
the course on an expenditure of 165/. or 551, a ape 
The record is of interest, but does not apply to 
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Tae locking and detector gear is represented in 
Figs. 12 and 13, page 583. The locking-piece a, it 
will be seen, is of the anchor pattern, and in the 
erage in which it is represented in the figure it 
holds the left-hand point locked against the stock- 
rail, The left-hand anchor end fi's, it will be seen, 
into a slot in the stretcher-bar b and over one of the 
rounded ends of the casting c, which is securely 
bolted to a sleeper, as shown. If now the point- 
rod d is moved over in order to shift the points, 
it first unlocks the point by rotating the anchor- 
piece « about its pivot. This rotation con- 
tinues until the flat side of the opposite end 
of this piece comes into contact with the solid 
face of the centre casting c. No further rotation 
can then occur so long as this end of the anchor 
abuts on solid metal. Hence the points now 
move over solidly with the point-rod d until the 
point is up against the opposite stock-rail. As 
the point-rod continues to move, this end of the 
anchor moves into the slot, thus bolting the points 
into their new position. It is only after the points 
are locked in this way that the current is cut off 
from the motor. 


The detector-rod is shown ate. It will be seen 


that it is also connected to a small anchor-piece f. 
This anchor-piece is pivoted in the main casting c, 
and has faces which can fall into a notch cut 
in the two detector bars J, J, which are fixed 





The notches in the superimposed 


to the tongues. 


current be interrupted even after the signal js 
lowered, the toggle will collapse into the position 
shown in Fig. 16, not only returning the signal to 
** danger,” but locking it there by the tail-piece 
(Fig. 17). Under these conditions the signal cau 
only be lowered again by, in the first place, reversing 
the signal motur, so as to re-establish the condi- 
tions of Fig. 14. 

The use of this connector between the signals 
and the motor makes it also possible to work several 
signals on the same post by means of one motor. 
This is particularly convenient when the signals 
control conflicting roads, since once one signal js 
pulled off, the others, having their toggles collapsed, 
are locked by tail-piece T’, until the signal first 
named is returned to the ‘‘ danger” position. 

In Figs. 14, 15, and 16 it will be seen that the 
oue motor operates two signals in this way. There 
are here two electro-magnets corresponding to H, 
Fig. 3. If either magnet is energised when the 
motor is revolved, the signal corresponding to it is 
lowered, the other one becoming locked. 

The commutator P, Fig. 3, which repeats in the 
cabin the motion of the signal-arm, is fitted close 
to the latter near the top of its post. It is enclosed 
in a water-tight box, and is represented with its 
cover removed in Fig. 19 (page 583), and can te 
seen in position on the post in Fig. 20. Details 
of its construction are shown in Figs. 22 to 25. 

In Figs. 26 (page 587) and 27 (page 590) we give 
vie xs of the lever frame with the covers removed tu 
show its construction, and in Figs. 28 and 29 we re- 
present a section and elevation of this frame, showing 
a couple of levers in position. The arrangement 
will be best understood by comparison with the dia- 





























bars J, J, coincide when the pvint-tongues are in 
place, and the tongues must be right home on 
either side before the anchor can enter. The 
anchor-piece is caused to enter ‘the notch and 
thereby close the contact by the spring g which is 
in compression between an extension on h and a 
boss on the anchor-piece a. The latter also has 
a projecting tail (not shown) working through a 
slot in the casting c, and which as a is revolved 
comes under the detector-bars and pushes f out 
of the notch. It will be seen that on the anchor- 
piece passing the centre of the casting c the 
spring g will-impel the anchor-piece and the rod e 
in the opposite-direction. One end of the lock- 
ing-anchor a can, of. course, be attached to a 
lockiag-bar in the usual way. This bar is arranged 
close up to one rail, and, when thus connected, 
has to be lifted every time the points are unbolted. 
This cannot be done if a carriage is standing over 
the locking-bar, as the flanges of the wheels 
prevent the rising of the latter. It is thus impos- 
sible to shift the points whilst a train is passing 
through. This arrangement is, of course, in com- 
nion use with all systems of working points. 

The signal motor is in all essentials a duplicate of 
the point motor on a smaller scale. In Figs. 14, 
15, and 16 (page 586) we show this motor with its 
cover off, and above it the toggle arrangement, also 
with the cover removed, by which the signal-rod is 
connected with the motor-rod, as already explained 
in describjog Fig. 3 (page 552 ante). This toggle 
joint preyents the motion of the motor-rod being 
followed by that of the signal, unless there is 
current passing through the electro - magnet H 
(Fig. 3), which is also shown in position at H in 
Fig. 17 (page 583). In this figure and in Fig. 14 the 
device i’ p she in its normal position, with the 
signal at ‘‘ danger ;” and in Fig. 15 it is shown in 
the position for signal lowed, the toggle having 


- | been prevented from collapsing by a current pass- 


ing through the electro-magnet. It will be seen 
in this figure that the toggle- levers are still at a 





engineering students. 
; (To be continued.) 


small angle with each other, so that should the 





graminatic sketch, Fig. 3, where corresponding parts 
are similarly lettered. The lever A is connected by a 
link to a crank keyed on the shaft Q. The electro- 
magnetic lock J has a plunger which, unless lifted, 
locks the shaft Q and prevents its rotation. To 
the one side of the crank is a square bar, to which 
are secured the contacts D, E, G, &c. These are 
pieces of drawn copper rod cut to length and pinned 
to the square shaft; when the latter is rotated 
they make rubbing contact with the spring contact- 
pieces II. 

When the shaft Q rotates, it also pushes down the 
spring plunger-rod 8, which, as explained in con- 
nection with Fig. 3, breaks all the contacts at L. 
The circuits thus broken can only be restored by a 
current passing through the magnet K, as already ex- 
plained in connection with Fig. 3. The circuits cor- 
responding to the contacts at L for each lever are 
represented in Fig. 30 (page 589). Thus take lever 
30. In order to pull it, lever 32 must be in its normal 
position, as well as signals 4, 5, 16, 18, 33, and 34. 
Points 13 and 14 must bo in the reverse position, 
whilst points 21 and 22 can be in either position. 
In addition to this electric interlocking by the 
strings of contacts L, the ordinary mechanical 
iateindiling is also applied at the back of the 
frame. Here the left-hand portion of the shaft Q 
(Fig. 28) has a section with flattened sides. It 
is drilled through the flats at short intervals, 
and to it, through these holes, can be pinned 
cams, several different shapes of which are shown 
in Fig. 31. The arrangement of this mechanical 
interlocking at Didcot is represented in Fig. 32. 
As will be seen, one of the cams has a simple 
eccentric shape. These are lettered M in Fig. 02, 
and serve to give motion to the locking-bars, 
which extend along the back of the frame. This 
the bar at the top of the figure is moved by the 
eccentric corresponding to 18. With this in its 

resent position it will be seen that lever 16 cannot 
be moved, since the cam mounted on it fouls the 
The lever corresponding 


stop on the bar shown it 


to 30 is, however, clear, but would be locked 
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ELECTRICALLY-OPERATED POINTS AND SIGNALS AT DIDCOT; G. W. R. 


























































































































CONSTRUCTED BY MESSRS. SIEMENS BROTHERS AND CO, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 588.) 
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THE LATE MR. W. M. SMITH. 


Ir is with much regret that we have to record the 
death of Mr. W. M. Smith, of the North-Eastern 
Railway, who for many years has been a well-known 
tigure in locomotive engineering circles. 

Walter Mackenzie Smith was born at Ferry-Port-on- 
Craig, N.B., on December 25, 1842. He was thus not 
quite sixty-four years of age at his death, which 
occurred on the 25th ult., at his residence in New- 
castle. He received his first grounding in education at 
a school in his native town, and subsequently went to 
the High School at Dundee. His oe to 
the engineering trade was served in Glasgow, at the 
works of Messrs. William Norman and Sons, engineers 
and millwrights. He subsequently gained experience 
of a varied nature in the works of Messrs. Todd and 
Macgregor, marine engineers, and with Mr. E. Hunt, 
patent agent. His first connection with locomotive 
engineering was at the works of Messrs. Neilson and 
Co., Glasgow, and from the time of his association 
with that firm his energies were mainly directed 
towards locomotive and railway work. 

Leaving Messrs. Neilson, he took up work on the 
line then known as the Edinburgh and Glasgow Rail- 
way, under Mr. 8S. W. Johnson. It was while he was 
assistant to Mr. Johnson on this line that Mr. Smith 
brought out an improved form of regulator slide-valve 
fitted with a pilot valve for relieving the pressure on 
the main valve, which has since been largely used. 
Soon after Mr. Johnson’s move from the Edinburgh 
and Glasgow Railway to the Great Eastern Railway, 
Mr. smith followed him to London, and became the 
head draughtsman in the locomotive and carriage de- 
partments at the Stratford Works. 

In 1874 Mr. Smith left the Great Eastern Railway, 
having been appointed to the post of locomotive and 
carriage superintendent to the Imperial Govern- 
ment Railways of Japan. At the time of his appoint- 
ment the Japanese railways were of no great extent, 
but subsequent additions brought into being quite a 
large locomotive department. Mr. Smith’s first centre 
of work was in Tokio; but it was not long before he 
removed to Kobe, and was engaged in the construction 
of shops suitable for locomotive work and for carriage 
and wagon buildiog. These shops were in working 
order in 1876, and from that time a great deal of the 
constructional work of rolling stock, hitherto pur- 
chased abroad, was manufactured in the country. 

Leaving Japan, Mr. Smith, in 1883, joined the North- 
Ea tern Railway, and since then, to the time of his 
death, was connected with the locomotive department 
of that system. His name has been frequently before 
the readers of this journal, as he has in recent years 
made several contributions of value to the papers and 
literature devoted to his special line of engineering. 
He was elected a member of the Institution of 
Mechanical Engineers in 1898, and read two impor- 
tant papers before that society in 1898 and 1902. 
The first paper, entitled ‘‘ Results of Recent Practical 
Experience with Express Locomotives,” * recorded the 
results of the working of a large number of engines of 
express types on the North-Eastern Railway. ; 

In the year 1898 Mr. Smith brought out the im- 
proved design of three-cylinder compound, since known 
under his name. This compound has one high-pressure 
and two low-pressure cylinders—an arrangement early 
suggested by M. A. Mallet, but never, we believe, 
actually built, with the exception of one engine in 
France. The first Smith compound to be built was 
engine ‘‘ No. 1619,” on the North-Eastern Railway, 
which we described and illustrated. + 

This design of compound was subsequently taken 
up by Mr. 8. W. Johnson on the Midland Railway, 
and a four-coupled passenger engine on this principle, 
built under the superintendence of Mr. Johnson, we 
described and illustrated } giving at a later date full 
information of a series of tests made on the engine in 
service.§ We may also mention a special feature of the 
boiler of the North-Eastern Railway compound ‘No. 
1619,” which was due to Mr. Smith. This was the use of 
water-tubes in the fire-box, the use of which Mr. Smith 
advocated on two different plans, one of which was 
mentioned in our description of the above-mentioned 
engine, while the other we described fully at a subse- 
quent date, giving also some of the results obtained by 
their use. 

Mr. Smith was a strong advocate of the use of 
piston-valves, and on both the North-Eastern Rail- 
way, with which he was vonnected, and on the Mid- 
land Railway, on which his old chief, Mr. John- 
son was long superintendent, piston-valves of Mr. 
Smith’s design were, and are, used to a considerable 
extent. In 1902 a paper giving his experience of these 
valves was read before the Institution of Mechanical 


* See Proceedings of the Institution of Mechanical 
Engineers, 1898, and ENGINEERING, vol. lxvi, pages 576, 
597-600, 663-666. 

+ See ENGINgERING, vol. 

} Ibid., vol. lxxiv., page 

§ Ibid., vol. lxxv., pages 170-176. 


Ixxii., pages 13-16. 
213. 





Tbid., vol. Ixxiii., page 127. 





Eugineers,* the information including data on the 
working of both passenger and goods engines. The first 
engine fitted with Smith piston-valves was a North- 
Eastern Railway passenger engine in 1888. The first ap- 
plication to goods locomotives was in 1891. The success 
of these valves did much to overcome the disfavour with 
which this change in locomotive practice was at first 
regarded, and during recent years the use of the piston- 
valve has made great headway. Among other engines, 
in 1904 the North-Eastern Railway built a large four- 
coupled express engine fitted with these valves.t At 
a meeting of the Institution of Mechanical Engineers, 
in 1904, Mr. Smith brought forward, ia a discussion 
on compound locomotives, a design he had worked out 
for a four-cylinder type of “eo. Two engines of 
this design have been built by the North-Eastern 
Railway, and are now in regular working. ; 

Mr. Smith was of a retiring nature, devoting almost 
all his energies and time to his work, and right up to 
his last illness continued to take the deepest interest 
in all matters relating to locomotive practice. 








RouMANIAN ASSOCIATION FOR THE DEVELOPMENT OF 
Scrence.—The fifth Congress of the Roumanian Associa- 
tion for the Development of Science was recently drawn 
to a successful conclusion at Bucharest. This Association 
is divided, at such times, into ten sections, which deal 
with a large variety of subjects, such as education ques- 
tions, economic science, industrial and commercial sub- 
jects, whilst there are also medical, physical and chemical, 
and other sections. Altogether some 160 papers were 
read before the Congress, which was well attended. Some 
3000 persons attended the meetings of the Education 
Section, and showed that there is alive in Roumania a 
healthy movement towards reform in many social spheres. 





THe Preservation or Timper.—Professor W. K. 
Hatt, of the Purdue University, has issued a preliminary 
report on the strength of cross-tie woods, pati by 
the United States Forest Service. The general conclu- 
sions arrived at are :—1. A high degree of steaming is in- 
jurious to wood. The degree of steamiog at which pro- 
nounced harm results will depend on the quality of the 
wood and its degree of seasoning, on the tempera- 
ture of the steam and the duration of its application. 
For ‘loblolly pine the limit of safety is certainly 
30 Ib. pressure (274 deg. Fahr. temperature) for four 
hours, or 20 lb, for six hours, 2. The presence of zinc 
chloride will not weaken wood under static load, but it 
appears to cause brittleness under impact. 3. The pre- 
sence of creosote will not of itself weaken wood, since 
apparently it is only present in the openings of the cells, 
and dogs not get into the cell walls. Its action, there- 
fore, can only retard the seasoning of the wood. 





Tue Recent ENGINEERING EXHIBITION AT OLYMPIA,— 
It is with a considerable degree of pleasure that we are 
able to record the success of the recent Engineering 
Exhibition at Olympia. It will be remembered that part 
of the original project included the division among the 
various charitable institutions connected with the engi- 
neering profession of any available surplus. At a meet- 
ing of the advisory committee, held on the 25th ult., it 
was announced that a sum of at least 500/. was available 
for distribution. This will be distributed among the nine 
engineering institutions represented on the advisory com- 
mittee, and will go into their benevolent funds. The 
success of the exhibition has, we are glad to say, been 
satisfactory from other points of view, so much so, in fact, 
that it is proposed to repeat it next year, when it is — 
that the — engineering sections will receive fuller 
support than was given this year. Unfortunately, this 
year, while many lines of work were well represented, 
others were scarcely in evidence at all. 





Secret Commissions.—A meeting to consider the above 
subject was held this week at the Cannon-street Hotel, 
presided over by Earl Fortescue, at which representatives 
of various professions and trades were present. It was 

ecided to form an association to promote the enforcement 
of the provisions of the Prevention of Corruption Act, 1906, 
and to bring to the notice of traders and public bodies 
the requirements of the law, which it is believed will 
have the effect of preventing and minimising the evils due 
to the prevalence of illicit commissions. The Act, which 
comes into force on January 1 next, applies not only to 
ordinary commercial transactions, but to those of the 
employés of public bodies, and therefore, directly or in- 
directly, concerns all classes of the community. It is pro- 
posed to convene a public meeting shortly in London, 
when the Act will be fully explained, and the Association 
formally started. A provisional committee. consisting of 
Earl Fortescue and Messrs. David Howard (Vice-Presi- 
dent of the London Chamber of Commerce, and Chair- 
man of the Secret Commissions Committee), J. Innes 
Rogers (Vice-President of the London Chamber of Com- 
merce, Messrs, Joseph Travers and Sons, Limited), 
J. W. Hope (Messrs. John Knight and Sons, Limited), 
E. H. Howell (Messrs, John Howell and Co., Limited), 
W. C. Jackson (Messrs. Jackson, Pixley, Husey, and 
Co.), R. L. Barclay, Hal Williams, and others, was ap- 
pointed, with power to add to its number. Thesecretary 
(pro tem.) is Mr. A. E. W. Gwyn, and the temporary 
address of the movement is at 3, Laurence Pountney- 
hill, Cannon-street, E.C. 

* See Proceedings of the Institution of Mechanical 
eens, 1902, and ENGINEERING, vol. lxxiv., pages 192 
to 197. 

+ See ENGINEERING, vol. Ixxvii., pages 258, 259, and 26L. 





CANADIAN RAILWAY CONSTRUCTION. 


ANOTHER important trunk system has been deve. 
loped in Canada under the title of the Canadian 
Northern Railway Company. This company may be 
said to date from 1899, as it was in that year that the 
Winnipeg Great Northern and the Lake Manitoba 
and Canal Companies were amalgamated under the * 
general style and title of the Canadian Northern R,il- 
way. The Lake Manitoba Railway and Canal Com. 
pany commenced the construction of a line from Glad- 
stone in 1895; 100 miles were completed by the 
autumn of 1896, and were at once brought into opera- 
tion. In 1897 the line was extended 25 miles to Lake 
Winnipegosis. In 1898, under the charter of the 
Manitoba and South-Eastern Railway Company, a 
commencement was mide with a grain - currying 
trunk line from Winnipeg toward Lake Superior, of 
which 45 miles of track were laid. At the Lake 
Superior end, the Port Arthur, Duluth, and Western 
Railway was purchased and the rights of the Lake 
Ontario and Rainy River line were acquired. In 1899 
the Northern line was extended to a point 195 miles 
from Gladstone, and before the close of the year the gap 
between the rails on the Lake Superior lineevas consicer- 
ably lessened. In 1900 the Manitoba and South-Eastern 
line reached the Rainy River, where the construction 
of a large steel bridge had to be undertaken. The 
following year—189l1—was remarkable in the annals 
of the Canadian Northern Railway, as it was in that 
year that the company took over from the Provincial 
Government the lines of the Northern Pacific and 
Manitoba Railway. This step secured a main line 
through the fertile Portage Plains, to a point within 
19 miles of Gladstone. Branch lines to Brandon and 
Hartney, through fine grain areas, and a connection 
to the south from Winnipeg to St. Paul and Minnea- 
polis were obtained by the acquisition, making an addi- 
tion to the company’s working mileage of 350 miles. 

In 1901 a line between Winnipeg and Port Arthur 
was completed. A section from Fort Francis to Port 
Arthur was taken over early in 1902; and with 
a total mileage constructed by the end of 1901 of 
upwards of 1200 miles of line, the Canadian Northern 
Railway took the third place among Canadian rail- 
ways. Branches comprising altogether 166 miles were 
added in 1902; in 1903, 93 miles more were completed ; 
and in 1904, 232 miles. The past year—1905—wit- 
nessed the completion of the main line to Edmonton 
from Kamsack—a distance of 546 miles. This year 
the Northern line has been carried to Prince Albert, 
and the Vassar cut-off (important as effecting a great 
saving in grain traffic from Southern Manitoba to the 
Lake front) has also been completed. The acquisition 
of the Qu’ Appelle, Long Like, and Saskatchewan 
line, previously worked by the Canadian Pacific Rail- 
way Company, from Regina to Prince Albert, affords 
a connection with the Canadian Northern Rai'way at 
Prince Albert, and adds 250 miles to the company’s 
system. Altogether the Canadian Northern Railway 
now comprises about 2800 miles of line. The main 
line of the Canadian Northern Railway has nearly 
1000 miles in the centre of what is known as the 
wheat belt of Western Canada, and the company 
claims to have no mileage through unproductive 
territory. By its main line, branches, and projections 
it expects to reach the richest sections in Manitoba, 
Saskatchewan, and Alberta, and the most important 
distributing centres of the Canadian West. Its main 
line also opens out'a great stretch of mineral wealth, 
and 80 miles of rich agricultural lands in New Ontario. 
Although a system of 2300 miles has been developed 
by the Canadian Northern Railway, the company has 
great schemes for further extensions in hand, including 
a line to Hudson Bay. 

In Eastern Canada it is proposed to build from the 
present Eastern Lake terminus round the north shore 
of Lake Superior to Sudbury. This will be accom- 
plished by the Canadian Northern Ontario Railway, 
previously known as the James Bay Railway. The 
Canadian Northern Ontario Railway has authority to 
build from a point on the Toronto and Sudbury line, 
near the French River, to Ottawa, and also from 
Toronto to Ottawa. The Canadian Northern Quebec 
Railway, which is controlled by the Canadian Northern 
Railway, will have a main line between Montreai and 
Quebec, besides a line to Hawkesbury, where a con- 
nection with the Canadian Northern Ontario Railway 
will be effected. Some great works occur on the 
Canadian Northern Railway. The Fort Saskatchewan 
Bridge, for instance, comprises four spans of 190 ft. 
each, and two 65-ft. girders; the total length of steel 
is 890 ft. The bridge is built on concrete piers, and 
will have a height of 82 ft. from low water. The 
North Battleford Bridge, across the Saskatchewan, 18 
also an important structure, having eleven spans of 
170 ft. each; the total length of steel (all made in 
Canada) is thus 1870 ft. The bridge is built on con- 
crete piers, and will have a height of 70 ft. from low 
water. 

Rapid, however, as has been the development of 
the Canadian Northern Railway, it is still outpac 





by the Canadian Pacific Railway, which has now 
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11,000 miles in operation. It was towards the close 
of 1885 that Lord Strathcona drove the last spike in 
the Canadian Pacific, which commenced its career with 
4315 miles of track. That in the 21] intervening years 
nearly 7000 miles of extensions have been brought 
into operation is simply marvellous. The Canadian 
Pacific Railway claims to have fine steamers upon 
the Great Lakes, still finer upon the Pacific from 
Vancouver to Japan and China, and finest of all 
upon the Atlantic to Liverpool and London. The 
grain-elevators opened by the Canadian Pacific Rail- 
way have now a combined storage capacity of 


34,909,000 bushels, this total being arrived at as. 


follows :—Ontario elevators, 12,217,000 bushels; Mani- 
toba elevators, 14,078,500 bushels ; and Saskatchowan 
and Alberta elevators, 8,614,000 bushels. The Cana- 
dian Pacific Railway has also developed seventeen 
grat hotels ; six of these are in Eastera Canada, the 
others in the prairie cities of the West, or among 
the grand scenery of British Columbia. The expen- 
diture of the Canadian Pacific Railway at Winni- 
peg alone last year is returned at 4,251,744 dols. 
Twenty years ago the Cinadian Pacific Railway 
owned 373 locomotives, 304 first and second class pas- 
senger and baggage cars, 47 dining cars and café cars, 
25 private, official, and pay cars, 8253 freight and 
cattle cars, 171 other cars, and three steamers upon 
the upper lakes. The locomotives have now increased 
to 1109, the passenger and the baggage cars to 997, 
the private, official, and pay cars to 160, and the freight 
and cattle cars to 34,152. The annual earnings 20 years 
ago were 10,000,000 dols., and the annual working 
expenses 6,000,000 dols. Now the annual earnings 
have reached 61,000,000 dols., and the annual working 
expenses have grown to 38,000,000 dols. 








THE GRANTHAM DISASTER. 
To Tue Eprtor or ENGINEERING. 

Sir,- Whilst various persons—actiog, doubtless, in 
perfect faith—are suggesting all sorts of causes for the 
fact that the 8.45 ex King’s Cross did not slow down and 
stop at Grantham Station on the night of September 19, 
1906, and whilst the Board of Trade Report on the matter 
is still unborn, I wish to draw attention to the real simi- 
larity of the disaster with three other well-known and 
fairly well remembered catastrophes of quite modern 
times—Slough, 1900; Witham, 1904; and Salisbury, 
1906. Ispare you and your readers discussion on com- 
peting railway speed from rival lines. Take all that as 
read ; take also as read and understood, as an admitted 
fact, in the four disasters quoted, that the trains were not 
slowed down when approaching the stations at which 
they were severally derailed, Let us admit that in two 
of the cases—Slough and Grantham—had the line been 
open to them straight on, no collision in the one case, 
and no derailment (and therefore no disaster) would 
have occurred in the other. The direct cause of 
trouble, then, in these two cases seems to have been 
in the failure to provide a clear bleck spare, ahead 
of a danger signal. In the case of Slough we all 
know that the desire to collect railway tickets — or, 
failing them, excess fares—from ‘‘ would-be free riders” 
to Windsor races, led the station-master at Slough 
to foul the main line on which the ** Flying Dutch- 
man” (11.45 a.m. ex Paddington) was already a minute 
overdue. The facts concerning this were fully dealt 
with by me in the pages of the Public Health Engi- 
neer (now the Local Government Officer) for July 7, 
1900, in a leader under the heading of ‘* The Slough Rail- 
way Disaster ” (ee vol. vii., page 1, of the Public Health 
Engincer), and were at the instigation of Mr. Clement E. 
Stretton. of Leicester, reprinted in the £ngine-Driver and 
Fircman’s Journal, and so were circulated throughout the 
railway world. 

What I wish to impress upon the minds of those who, 
asa rule, provide us with safe and speedy transit, but who 
sometimes lamentably fail to do this, is the extreme 
danger of virtually metamorphosing a through station, 
such as Slough (a), Witham (%), Salisbury (c), and 
Grantham (d), into a terminus by, in the case of (a), 
stepping a local train on the line that should have 
been held sacred for the express, (J) having a shar 
curve near the station at a position where y= tame 
be a tendency on the part of a belated driver to 
gain time, (c) is identical, but (d) calls for a more 
close scrutiny. Grantham, as approached from the 
south, is near the foot of a long and steady fall, well 
nigh to the Fen level of Lincolnshire from the plateau 
boundiog Huntington and Lincolnshire. Only perfect 
faith in brakes can justify a high speed into Grantham 
from the south if a stoppage at the platform at Grantham 
18 Imperative in the interests of life and property. No 
such stoppage, in the interests of life and property, is 
imperative at Grantham if, and only 7f, the points are 
open tothe north. Why, then, permit a system to creep 
in under which the great straight (or well nigh straight) 
open road to Doncaster, fit for 60 miles an hour, should 
be so cruelly crippled as to be only fit for 10 to 15 miles 
an hour, by setting the points for Nottingham? Had 
the road been open to the north, no accident would 
have happened; the train would have gone, perhaps, 
three-quarters of a mile down the line, and would have 
run back into Grantham, and we might (although I am 
not sure that the public would) have learned whether the 
cause of over-running the station was a jammed regu- 
lator-valve, a defective vacuum in the brake cylin- 
der, or one of the other many side causes volunteered 
so freely in explanation by a number of persons, 
responsible and irresponsible. We should, perhaps, 











have heard no nonsense about premium apprentices, who, 
if well grown, healthy, and muscular, will not be likely 
to be bad firemen merely because they happen to have 
been through the shops, and have become efficient turners 
and engine-fitters, instead of being mere engine-cleaners 
before having access to the eacred foot-plate of an express 
locomotive ; and surely the engine-men must admit them- 
selves that it is better to serve under a locomotive super- 
intendent who has really been through the mill than 
under someone who, however good a mechanic he may be, 
has not fired or driven an ex locomotive ; and how 
are such to be trained otherwise than as Talbot was? 

The habit, on the part of a railway management, of 
treating a terminus as a station at which a train approach- 
ing at express speed is certain to be able to stop is a 
growing blot on railway working, and must be climinated. 
Yet trains are frequently ‘‘ timed” to approach within a 
mile, and sometimes much less, or, at least, are ‘‘run” 
at full speed within much less than a mile of a terminus ; 
and if this practice is bad and dangerous, as I maintain 
it is, in the case of a terminus, such a practice is equally 
bad when an open and through station is converted into 
a terminus (so far as danger is concerned) by (a) fouling 
the line, as at Slough ; (6) and (c) having curves of too 
short a radius on a main line; or (d) making a practice of 
closing the main line and setting the points open to a 
most dangerous curve, as at Grantham. 

I well remember, some years back, having arranged to 
travel with the late Mr. Samson Fox and Mr. William 
Fox to Leeds from St. Pancras; owing to unexpected 
delay in the streets, I missed the train, they waited for 
me, and we went by the Great Northern Railway a little 
later. When we arrived at Leeds we did not regret our 
having missed the Midland train, as we found the plat- 
form where our would-have-been train arrived, ploughed 
up, and the engine was engaged in investigating Smith’s 
bookstall, having taken with it the buffer-bloc The 
explanation was ‘‘ nearly full speed to the station yard, 
and failure of brakes due to atmospheric conditions.” 

I have been several times into St. Pancras Station at a 
speed which, when arrested by brakes, rolls passengers on 
to the floor. A failure of the brakes under such condi- 
tions of speed would bring the locomotive into the refresh- 
ment-room and offices at the end of the platform. When 
it happens it will be called an “‘accident.” I prefer to 
describe these incidents as ‘‘ disasters.” 

I should like, before closing this letter, to say that in 
the case of Salisbury, I mentally absolve from blame those 
who laid out the line, as at the time when the line was 
surveyed and Jaid all trains stopped at Basingstoke and 
Salisbury ; and if only the instructions of recent times;40 
run through at not more than 20 to 30 miles an hour had 
heen obeyed, no disaster would have occurred. Slough, 
Witham, and Grantham do not appear to me to call for 
such palliative consideration. 

As this letter deals with important issues, I will sign 
my name in full. 

Faithfully yours, 
STEPHEN Harpine Terry, 
M. Inst. C.E., M.1. Mech. E. 

17, Victoria street, 8S.W., October 23, 1906. 





ENGINE-BUILDING UP TO DATE. 
To THE EpiTor oF ENGINEERING. , 

Srr,—I read with dismay the following paragraph in 
this morning’s issue of the Daily Mirror :— 

Express Train Peril. 

Just after leaving Halifax on Saturday afternoon the whole of 
the motor machinery of the Manchester-Bradford express engine 
fell out, huge pieces of machinery smashing the sleepers. The 
driver pulled up very quickly, but had a piece of metal fallen 
across the rails it would have caused a terrible accident. 

Here we have the spectacle of a pair of cylinders, crank 
axle, slide-bars, connecting-rods, and link motion suddenly 
becoming detached from a locomotive under steam, and 
falling in a heap ‘‘ flop” on the permanent way. 

Can it be possible ‘that this engine was only glued 


together, and that the heat from the boiler proved too 
much for it? What are the Board of Trade and the 
Government doing to allow such things? Perhaps 


Mr. John Burns will give this matter his personal atten- 
tion. 
Yours faithfully, 
H. R. pe Satis, A.M.I.C.E. 
Iver Heath, Bucks, October 29, 1906. 








THE NEWLY PROJECTED REVEL- 
NOVGOROD-MOSCOW RAILWAY. 
To THe Eprtor or ENGINEERING. 

‘Sir,—For the last two years great activity has been 
displayed in preparing the harbour of Revel (Russia) for 
much larger traffic than hitherto. Stone quays have 
been built in place of the old timber wharves, and 30 ft. 
depth of water has been dredged. Revel is to me 
the terminus of the newly projected railway from Moscow 
vid Novgorod, come 900 odd versts in length. The 
whole line is to be constructed by foreign capital and 
contractors. The survey is complete, but, so far, the 
Government has not signed any contract. The work 
was to start this autumn, but now a dead-lock exists. 

The original line from Revel to Moscow was vid 
Yourjev (ex Dorpat), Pskov, and Rzev, and it will be to 
the interest and welfare of the country at present, and 
in the future developments, if this line be reinstated as 
originally planned. It would tap an enormous dormant 
country, with its rich forests, rivera, and soil, that has 
waited for centuries. 

A glance at the map will show that the line from 
Moscow to Novgorod is parallel to the Nicholas (St. 
Petersburg-Moscow) railway line, and also from Nov- 
gorod to Revel in parallel with the Balticline. On this 





survey some 20,000/. has been spent, mostly subscribed 
by the great land-owning princes and dukes along the 
Nicholas Railway, and it has been their influence that 
has diverted the original plan. 

The Revel- Novgorod-Moscow line is only a few miles 
from the existing main lines, while Revel-Y ourjev-Pskov- 
Rzev-Moscow line coincides with the future Siberian 
traffic—e.c., vid Pskov-Moscow-Samara, and . Pskov- 
Bologoe-Viatka—and gives room for many branch lines. 

At present there are only some 500 odd versts of new 
line to b» constructed _(Yourjev-Pskov-Rzev), and the 
existing single lines,. Reyel to Yourjev and Rzev to 
Moscow, to be doubled. But in the near future another 
new line is to be built to reach a new port west of. Revel, 
and requires some 200 to 300 versts of rail.. This latter 
— will be a special passenger route, and its railway 
to the new port would start from Yourjev towards the 
west. 

In the name of fairness and progress I warn the enter- 
prising engineer and_ contractor and capitalist al to 
carefully consider before turning the first sod. e need 
railways extensively, not for private ends, but for the 
public gocd. The capitalists will be wise to defer 
action until the air in Russia becomes clearer. 

5 Tam. Sir, truly yours, 
Leal, Russia, October 21, 1906. KUNNIKA. 








ENGINE-ROOM ARTIFICERS AND STOKER 
MECHANICIANS. 
To THE Eprror oF ENGINEERING. 

Sir,—The time is now come when those of. your corre- 
spondents who take an interest in the welfare of the 
engine-room artificers of the Royal Navy can éarn the 
gratitude of some four thousand mechanics who have 
served an apprenticeship in the cogingecing, oon of the 
United ,Kingdom, by. interviewing their: Parliamentary 
representatives, and requesting their immediate attention 
to the policy of substituting stoker mechanicians in the 
place of engine. room artificers. 

The subject has been fully discussed in your columns, 
and the almost universal opinion is against the change of 
engine-room staff. 

T am, Sir, yours faithfully, 
E R.A., R.N.R. 








Contracts.—The Dublin branch of the General Electric 
Company, Limited, have obtained orders for electric 
lighting material and switch-gear from the Committee 
of the International Exhibition to be held at Dublin 
from May to October, 1907.—The Electricity Cummittee 
of the City of Manchester have placed with Messrs. Bruce 
Peebles and Co., Limited, an order for three 1500-kilo- 
watt Peebles la Cour motor converters to convert 6500 
volt three-phase alternating current to 415-455-volt con- 
tinuous current. 





Weicu-Brinck roR MasiioNALANp. — A combined 
weigh-bridge, built by Messrs. W. and 'T. Avery, has just 
been shipped to the Mashonaland Railway Company, for 
use on that system. The machine is designed to weigh a 
single load of 30 tons on one platform or a combinsll toad 
of 60 tons on the two. Each platform is 14 ft. long. 
They are of the improved 3-lever type, which allows the 
platform to swing slightly and reduces shocks.’ The 
weigh-bridges are fixed at a distance of 26 ft. 8 in. centre 
to centre. The steel-yard is graduated un to the full 
combined load of 60 tons by increments of 5 Ib, 





IMPROVEMENTS IN LONDON WuHarr AccoMMODATION. 
—At Bellamy’s Wharf, Rotherhithe, considerable ex- 
tensions are now being carried out, including the enlarge- 
ment of the jetty and the addition of cranes. The 
builders of the new cranes are the East Ferry-Road 
Engineering Works Company, Limited. A crane of 
2 tons capacity was put into position on the jetty on 
Monday last, havin lon erected in the builder’s yard 
and carried to the wharf ona barge. The height of the 
crane is 130ft., length of jib 100 ft.; it has a hoistin 
— for 2-ton load of 300 ft. per minute, and a radius o 
75 ft. 





Raitway Compantrss’ ‘“‘Owners’ Risk” Rates AND 
ConpiTions. — A conference with reference to this 
subject, convened by the Mansion House Association on 
Railway and Canal Traffic, took place on the 23rd ult, 
at the Westminster Palace Hotel, Sir William E. M. 
Tomlinson, Bart., the president of that association, in 
the chair. There was a very large attendance, among 
those present being Mr. William Field, M.P., Mr. Ernest 
Gardner, M.P., Mr. Arthur G. Hooper, M.P., Colonel 
Charles W. Long, M.P., Mr. H. G. Montgomery, 
M.P., Mr. E. Parkes, M.P., Mr. Oawald Partington, 
M.P., Sir Alfred Arnold, Sir H. Gilzean-Reid, and 
delegates from some eighty chambers of commerce 
and agriculture and kindred societies, including the 
chambers of commerce of Aberdeen, Birmingham, 
Dublin, Dudley, Halifax, Leicester, Liverpool, Man- 
chester, Newcastle on-Tyne, Oldham, Sheffield, and 
Wolverhampton, the Association of Trade Protection 
Societies of the United Kingdom, the British Iron Trade 
Association, the Central and Associated Chambers of 
Agriculture, the Paper-Makers’ Association, the Swansea 
and District Freighters’ Association, &c. The provisions 
of the Railways (Contracts) Bill introduced in the House 
of Commons by Mr. Arthur G. Hooper, M.P., were 
discussed and approved, and it was unanimously resolved 
to accord all possible support to that measure. Resola- 
tions were also unanimously adopted respecting the 





course of action proposed to be taken with the object of 
giving effect to that resolution. 
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TESTING-MACHINE FOR OILS, BEARINGS, AND JOURNALS; COOPER'S HILL COLLEGE. 
CONSTRUCTED TO THE DESIGN OF MR. JAMES HOPPS. 





Fig, 1. 


A MACHINE on new lines for testing oils, as well as 
the friction of journals and bearings of different alloys, 
has been designed by Mr. James Hopps, demonstrator 
and superintendent of the engineering laboratories at 
Cooper’s Hill College. The machine was constructed 
in the College workshops, and has been in use during 
the last two years, giving very consistent and satis- 
factory results. 

Description of the Machine.—As will be seen by 
referring to the engraving, the principal frame A, 
Fig. 1, carries two adjustable headstocks B and C. 
D is a long sleeve which slides without turning in C, 
and supports the rotating vertical shaft E, which is 
driven by the belt F from the intermediate shaft at 
the back of the machine, by way of the guide-pulleys 
G,G. Ths long sleeve ensures perfect alignment, and 
provides for taking up wear. 

A recessed flange, solid with E, receives the flan 
socket carrying changeable journals. Motion is im- 
parted to the machine, as a whole, from the workshop 
shafting by the half cross-belt H. Step-cones on the 
intermediate and counter-shafts enable the speed to 
be varied easily and to a considerable extent. 

The strap-shifting apparatus is worked by a lever 





carrying a heavy weight I, so placed that the centre 
of gravity of the system is well to the left of the 
fulcrum J ; the lever is held in the driving position by | 
a small detent, which is automatically widiewe by 
the wheel K when it is carried round by the journal, | 
which happens when the oil is yee out of the! 
bearing. he strap is so quickly shifted that no/| 
damage is done to either bearing or journal. Fig. 2 
is an enlarged and part sectional view of the journal | 
and bearings; the bearings L, the levers M, and 
the journal N are all accommodated inside the cir- 
cular casting P, which also serves as a bath to hold 
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END VIEW OF BEARINGS. 
LENGTH OF ARC A.B.C.= D= DIA. OF JOURNALS. 


the oil to be tested ; the bearings are made to press 

ainst the journal by compressing the springs R, 
which act on the ends of the levers M at a leverage 
of 6 to 1. Two brackets S, S are cast solid with the 
bath P and carry the necessary compressing screws 
T, T and sliding blocks U, U; the pressures exerted on 


the ends of the levers are read off from the scales V, V. 


A light grooved wheel K is fixed to the bottom of the 
bath P; between the bath and the wheel is a lar 
metal basin C, through which cooling water can 
circulated. The bath, &c., is supported on a fine 
hardened-steel pin (the point being slightly rounded), 
which is fixed to the spindle in the lower head-stock B. 
The revolving journal tends to turn the bath, bear- 
ings, and wheel in a clockwise direction ; a fine pliable, 


Fig.2. 
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CURVES OF COEFFICIENTS OF FRICTION FOR DIFFERENT OILS USING A 
WIIRON CASEHARDENED JOURNAL RUNNING IN GUN-METAL BEARINGS 
TEMPERATURE OF THE BEARINGS DURING THE TESTS = 95° FAH! 
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but unstretchable, cord has its ends attached to oppo- 
site sides of the wheel K, and is made to embrace the 
pulley X by suitably-placed guide-pulleys ; the pulley 
X is.supported in position by the scale-pan Y, by way 
of a cord passing over the pulley Z. The weight of 
the scale-pan is made to balance the friction of the 
system when at rest. 

On starting the machine and applying pressure to 
the bearings, the friction produced tends to turn the 
whole system, conpugatedag weights must be placed 
in the scale-pan Y to maintain equilibrium. Calling 
the pull on each end of the cord P, the radius of 
wheel R, and the radius of the journal r, we have 


2P x nd + total pressure on the journal = coefii- 
rT 
cient of friction. 


The intensity of pressure per square inch on the 
journal will, of course, equal the total pressure + by 
the area of the rubbing surfaces in contact. 

The bearings are all made to gauge and template, 
and fit the journals accurately, the length of the arc 
of each bearing being-equal to the diameter of the 
journal, consequently the area of the surfaces in con- 
tact will be equal to the length by twice the diameter 
of the journal for both bearings. Fig. 20 shows an end 
view of bearings. 

The viscosity of oils can be tested by using the 
lower head-stock spindle to rotate a vessel containing 
the oil to be tested. A heavy float suspended from the 
now stationary spindle E by a fine steel wire is 1- 
mersed in the rotating vessel and oil ; the comparative 
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somewhat indifferent third. As to bearing metals, 
Vulcan brand A 1 amongst the samples given above is 
well ahead, followed by Cog-Wheel VII. and V., and 
gun-metal in the order named. 

The phosphor-bronze samples were purposely ob- 
tained through an agent, and may, therefore, be taken 
as readily obtainable in an ordinary way. 








NOTES FROM THE UNITED STATES. 
PuHILADELPuIA, October 24. 

Monotonovs activity of the steel industry still 
continues. The latest feature is increased purchases 
from across the water. Premium prices continue to 
be the rule rather thin the exception, even for 
deliveries next year. These premiums are paid on 
bars, sheets, and tin-plates. The greatest scarcity is 
in steel billets, and the producing capacity is clearly 
unable to take care of all the requirements now 
in sight. The United States Steel Corporation is 
averaging the production of 48,000 tons of ingots per 
day, which will make the production for this month 
1,300,000 tons. Consumers of crude steel are every- 
where solicitous, and at the present hour certain con- 
sumers here are figuring i importing billets from 
abroad. A consignment of 13,000 tons of forging 
billets from trans-Atlantic sources is now due. 
Doubtless considerable orders will be placed within 
the next two or three weeks. Lake ores are also 
advancing, and sales of considerable magnitude have 
been made at 50 to 75 cents a ton above this year’s 
quotations for next year’s delivery. Car-builders are 
crowding their requirements for car construction next 

ear, and this forcing of contracts is obliging the 
uyers of small quantities t> offer premium prices for 
deliveries during the early winter. The entire market 
is in. a feverish condition over the growing indications 
of alack of steel for next year. During the past week 
contracts were placed for 30,000 tons of basic steel, and 
additional contracts for delivery next year have been 
made, which call for farther heavy deliveries. The 
coke market is extremely active, and so far 
1,500,000 tons of furnace coke have been contracted 
for to be delivered during 1907. The prices range 
from 2.75 dols. to 5 dols, at the oven. ‘I'here is also 
a contioued active demand for foundry grades for 
delivery during the first and second quarters of next 
year, The southern furnaces have booked a number 
of orders within a week, the quantity of material 
called for not being known. The rush of business at 
the car- shops, foundries, engineering plants, and 
machine-shops is such that the managers of these in- 
terests are beginning to feel that the provision 
which they have made for the first half of next 
year is not sufficient, and many of theee interests 
are now ‘ndeavouring to place contracts or in- 
crease their engagement;. The Indiana Steel Com- 
pany, which is a part of the United States Steel 
Corporation, has placed a contract with the Ameri- 
can Bridge Company for the construction of its 
new rail-mill group of buildings and blowing-engines, 
which calls for 20,000 tons of structural material, in 
addition to materials specially intended for engine con- 
struction. The placing of this large contract will soon 
be followed with contracts for material for the erec- 
tion of structural mills by the same company, and for 
the erection of large finishing-steel plants. ‘The real 
situation is about as it has been reported for several 
weeks: The smaller orders are now flowing in, and 
this kind of demand may be looked for for some time 
to come. 








British Fire-Prevention Tests Commitrer.—This 
committee have issued two further ‘‘ Red Books ” report- 
ing fire tests, conducted under their supervision, of rein- 
forced concrete floors and protected window-openings. 
In the one case tests were made of the fire-resisting 
qualities of an ordinary 2-in. deal sash, glazed with 32 oz. 
glass, and prreeees cn the fire-side by a steel rollin 
shutter of the Kinnear pattern, and of a 3-in. teak sas 

lazed with wire plate-glass } in. thick, unprotected 

y shutters. The results show that after the fire the 
deal sash was completely burnt out, but the roller 
was practically in a working condition, while the teak 
sash was not altogether burnt out, and the glass held 
together, but left the sash. The deal sash became 
ignited behind the steel shutter in 47 minutes, while 
the teak sash glowed on the outside in 53 minutes 
and burst into flame in 60 minutes. A test was made 
with a floor constructed by the Patent Indented Steel 
Bar Company, Limited. Th» floor was built, and the cen- 
tering removed after 14 days. The floor was allowed 
to stand a further 19 days, and was then loaded with 
bricks to the weight of 280lb. per square foot. After 
another four days the test was made, the fire being kept 
alight for 4 houra. At the end of this time water was 
applied for 5 minutes. Neither fire, smoke, nor water 
passed through the fluor, but several cracks showed across 
in the concrete, and the reinforcing bars were exposed in 
pees where the water had washed the concrete away. 

ermanent deflections resulted from the trial, a §-in. de- 
flection being measured at the centre of one beam and 
ti. at the centre of the other, while in the centre of the 

ys deflections of as much as.1 in. were observed. 


Fg highest temperature recorded was over 1700 deg. 
anr, 








NOTES FROM THE NORTH. 

Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning 
the market opened easier, and prices were irregular. 
Cleveland warrants, to the extent of 21,000 tons, were 
put through at 58s., 583. Okd., 57s. 9J., and 57s. 10d. 
cash, 583. 5d., 583. 4}d., 54d., and 583, 2d. one 
month, and at 58s. 9d. three months. The closin 
quotations were 57s. 104d. cash and 58s. 4d. one mont 
sellers. In the afternoon there was no improvement in 
tone, and Cleveland warrants declined further. The 
dealings consisted of about 14,500 tons at 57s. 7d. cash, 
57s. 9hd. six days, 583. 1d., 583. O}d., 584, 2d., and 583. 1d. 
one month, and 583. 74d. three months. At the close 
sellers quoted 57s. 8d. cash, and 583. 14d. one month. 
Hematite was also easier, and 3500 tons were done at 
69s. 9d. seven days, 703. 3d. and 70s. 14d. one month. 
On Friday morning the market experienced a slight re- 
covery, and about 10,000 tons of Cleveland warrants were 
done at 57s. 94., 57s. 94d., and 57s. 9d. cash, 57s. 104d. 
seven days, 583. 14d. and 583. 24d. one month, and 583. 10d. 
three months. ‘The close was firm, with sellers at 
57s. 10d. cash, 58s. 3d. one month, and 58s. 10d. three 
months. At the afternoon session the tone kept steady, 
and the business was small. Cleveland warrants amount- 
ing to 5500 tons changed hands at 57s. 10d. cash, 57s. 94d. 
seven days, 583. 3d., 583. 34d., and 583, 24d. one month, 
clozsing at the morning quotations. Hematite — 1500 
tons—changed hands at 69s, 10d. cash and 693. 9d. 
seven days, with sellers over at 69s. 94d. cash. Scotch 
warrants were offered at 603. 2d. cash, but there were 
no buyers. A strong tone prevailed on Monday morn- 
ing, and Cleveland warrants showed an advance of 
4d. a ton, a good business being put through at 583. 2d., 
583. 14d. and 583. 2d. cash, 583. 4d. fourteen days, 
58s. 24d. four days, 58s. 7d., 583. 74d., and 583, 7d. one 
month. The closing quotations were 58s. 24d. cash, and 
583. 7d. one month sellers. Hematite was also up, and 
dealing took place at 70s. 14d. and 70s. 2d. cash, 70s. 24d. 
ten days, and 70s. 4d. sixteen days. The total turnover 
was estimated at 25,000 tons. In the afternoon the 
market was weaker, and 20,000 tons of Cleveland 
warrants changed hands at 58s. Od. to 57s. 114d. 
cash, 58s. 24d. eighteen days, and from 583. 6d. to 58s. 4}d. 
one month, At the close sellers quoted 57s. 114d. cash 
and 58s. 44d. one month, and there were sellers of 
hematite at 703. cash. On Tuesday morning about 
20,000 tons of Cleveland warrants were dealt in at easier 
prices. The transactions were at 57s. 10d., 573. 9d., and 
573. 94d. cash, 583. 4dd., 583. 24d., 58s. 3}d., and 58s. 2d. 
one month, and the closing quotations were 57s. 104d. 
cash, 58s. 34d. one month, and 59s. three months sellers. 
At the afternoon session the tone was rather better, but 
about 3500 tons of Cleveland 
warrants at 57s. 104d. and 57s. 1ld. cash, 58s. 44d. 
one month, and 59s. three months. Closing sellers 
quoted 57s. 104d. cash, 583. 4d. one month, and 593. three 
months. One lot of hematite changed hands at 693. 9d. 
cash, and there were closing sellers at 693. 104d. cash. 
When the market opened this (Wednesday) morning 
rices were almost unchanged, and 8000 tons of Cleve- 
lod warrants were done at 57s, 10d. and 57s. 104d. cash, 
583. 4d. and 583, 24d. one month, and 59s. three months. 
The closing quotations were easier at 57s. 10d. cash, 
58s. 3d. one month, and 59s. three months sellers. Hema- 
tite was 14d. down, and 2000 tons were dealt in at 69s. 74d. 
cash, and the closing quotation was 693. 9d. cash. In 
the afternoon the market was very quiet, and about 5000 
tons of Cleveland warrants changed hands at 57s. 84d., 
57s. 9d., and 57s. 84d, cash, and from 58s. 14d. to 583. 24d. 
to 583. 2d. one month. The close was weak, with sellers 
at 57s. 84d. cash and 583s. 14d. one month. There were 
also sellers of Scotch warrants at 62s. 1d. cash, and of 
hematite at 693. 7d. cash. The following are the market 
} aga for makers’ (No. 1) iron:—Clyde and Calder, 
3. ; Gartsherrie, 69s. 6d.; Summerlee, 703. 6d.; Lang- 
loan, 683. 6d.; and Coltness, 80s. 6d. (all shipped at Glas- 
ow); Glengarnock (shipped at Ardrossan), 70s.; Shotts 
shipped at Leith), 68s. 6d.; and Carron (shipped at 

rangemouth), 703. 


Sulphate of Ammonia.—The poe of ammonia 
market is exhibiting a firmer tone, and the general inquiry 
is fairly good. For prompt business the quotation is 
round 12/. 7s. 6d. to 12/. 103. per ton, Glasgow and Leith, 
while for forward parcels 12/. 123. 6d. is named. The 
amount shipped from Leith Harbour last week was 377 
tons. 

Scotch Steel Trade.—The Scotch steel trade exhibits no 
sign of change since Jast week. The condition of affairs 
prevailing in the Clyde shipyards has caused an absence 
of specifications from that quarter, but there is a fair 
inquiry for lighter material. The demand for export 
still continues good, and in this respect it may be noted 
that a local steel-maker has just secured an order for 
1000 tons of plates for shipment to Australia at the all- 
round price of 6/. 7s. 6d. per ton, less 5 per cent. At the 
usual pose meeting of the representatives of the 
Scotch Steel-Makers’ Association, held here yesterday 
(Tuesday) afternoon, it was resolved to make no altera- 
tion in the current quotations for manufactured steel. 
The price of raw material is still ruling at a high level. 


Scotch Iron for America.—Within the past week the 
demand for Scotch pig iron for shipment to American ports 
has again been very strong. One steamer was chartered 
the other day to carry 3000 tons to New York from 
Glasgow, and it is reported that other large quantities 
have been sold. Several large inquiries were received 
here to-day by makers and merchants for shipment to the 
Continent and America, but the only difficulty at the 
moment seems to be the matter of securing tonnage at 
suitable freights. However, it is expected that the 
business will be carried through all right. 


the dealings were onl 


Shipbuilding.—During the past month there was about 
an average tonnage made up by the launches from ths 
Clyde yards. The number of vessels placed in the water 
was 26, with a tonnage of 47,585. Considering the fact 
that so many of the workmen are on strike, or suspended 
on account of the strike, these figures are very satisfactory, 
But we cannot look for a continuation of returns like 
these, as the boom of last year is nearly worked off, and 
new orders have, since then, been very scarce. It is said 
that some of the shipbuilding yards are now without any 
boats on the stocks, and with the masters and men still 
in disagreement, the outlook is certainly far from bright. 
During the month of October several good orders went 
past local builders, because early delivery could not be pro- 
mised, and the only contracts reported were two coastal tor- 
Seay ee for the Government to be built by Messrs, 

Jenny Brothers, Dumbarton; a steam dredger for the 
Thames Conservancy Board, and a twin-screw tug for the 
Union Steamship Company, New Zealand, to be built by 
Messrs. Ferguson Brothers, Port Glasgow. With refer- 
ence to the boiler-makers’ strike, the conference which 
took place last week between the representatives of the 
masters and men ended without result. Up till the last 
it was hoped that some satisfactory arrangement would 
be the outcome of the meeting; but both sides remained 
firm, and so the strike drags on. Within the past few 
days there have been rumours that some of the men were 
desirous of returning to work ; but these have been con- 
tradicted by their leaders, who state that there were no 
dissensions, the men being still quite firm in their 
attitude. 


Glasgow Technical College Scientific Society.—Last 
Saturday evening a meeting of the Glasgow Technical 
College Scientific Society was held, when the President, 
Mr. W. W. Lackie, M. Inst. E.E., occupied the chair. 
A paper on ‘‘Some Rival Steam-Engine Theories ” was 
read by Professor A. L. Mellanby, D.Sc. <A discussion 
followed, at the close of which a cordial vote of thanks 
was given to the professor for his interesting paper. 

New Roof and Bridge Works for Glusgow.—A company 
has been formed to carry on business as roof and bridge 
builders in the Possil Park district of Glasgow. Suitable 
ground has been secured, extending to about five acres, 
and the erection of the works will be proceeded with 
almost immediately. The establishment will have rail- 
way siding connections on both the Caledonian and North 
British Railways, and when the works are in full opera- 
tion it is expected that a large number of hands will be 
employed. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mr. Norman Roberts.—The death has occurred of Mr. 
Norman B. Roberts at the early age of forty-five years. 
He had been with Messrs. Ibbotson Brothers, of tle 
Globe Works, for twenty-five years, having risen from 
an unimportant position to be manager of several of the 

rincipal departments. He travelled extensively on 
Pehalt of the firm, and paid several visits to Australia, 
America, and South Africa. He caught a serious cold a 
fortnight ago, which resulted in pneumonia and heart 
failure. 


The Iron and Steel Trades.—The best that can be said 
about these branches is that they remain steady, and that 
buying is still\going on at full rates. For all classes of 
Swedish material there is an excellent demand, and 
should it continue there will be, it_is stated, an upward 
movement in prices with the New Year. The mills and 
forges are still full of work, and quick deliveries are not 
in many cases obtainable. Makers of special brands of 
steel for motor and other similar purposes are well off for 
orders, Owing to the continued increase in the prices cf 
raw material required in the production of shovels, spades, 
and forks, manufacturers feel compelled to advance their 
prices. During the last few years there has been a 
growing scarcity in the United States of timber, of 
which the handles are made, and prices have been ad- 
vancing. The probability is that the gross discounts of 
these tools will be altered 5 per cent., and net prices will 
be put up 10 to 15 per cent. The demand for all classes 
of mining and excavating tools is just now very good, 
and, as a rule, makers are fully employed. For many 
years Russia was a leading market for all kinds of edge- 
tools, but for some time business has been much inter- 
rupted. Orders, however, have come in from the home 
and other foreign markets, and the trade is fairly well 
employed. 

South Yorkshire Coal Trade.—There has been some 
improvement in the house coal trade this week, an 
prices are steady. The demand, however, is not yet 
sufficient to allow of full time being worked at a good 
many pits. A very fair tonnage of steam coal is still 
going to the ports, and there is no decline in the quan- 
tities requi in the works. The leading railways are 
content with their contract deliveries, but gas companies 
are, in some instances, taking beyond them. The market 
is well supplied with common coal, and quotations are 
not as strong as they were. A good steady trade is being 
done in coke of all kinds. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Fiuctuations in warrants 
are to some extent interfering with legitimate buying of 
makers’ iron ; but there is still a good business pass'ng, 
and the production of Cleveland pig does not fully meet 
requirements, as is shown by the fact that over 20,(00 
tons was withdrawn from the warrant stores during 





October, There is still, however, nearly 580,000 tons 1n 
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the public warrant stores. Yesterday there was a fairly 
numerous attendance on ’Change, and the market was 
somewhat animated. No. 3 g.m.b. Cleveland pig changed 
hands at 583. 3d. f.o.b.; and that price was generally 
named, though s@ie buyers hesitated to pay it. No. 1 
was 59s, 9d.; No. 4 foundry, 57s. 3d.; and No. 4 
forge, 563. 3d. Bast Coast hematite pig was very stiff, 
and the supply inadequate. Good parcels, it was re- 
ported, cou 4 have been sold to America had the iron 
been available for early delivery, and this, of course, 
assisted materially to strengthen values, Nos. 1, 2, and 3 
were fully 70s. for early delivery, and sellers would not 
undertake to dispose of a great deal at that figure. 
Spanish ore showed a marked upward tendency. Rubio, 
of 50 per cent. quality, could not be bought under 22s. 
ex-ship Tees. To day Cleveland iron — fell 3d., but 
other quotations were not changed. Thus, No. 3 g.m.b. 
became 583. ; No. 1, 593. 6d.; No. 4 foundry, 57s. ; and 
No. 4 forge, 56s. 

Manufactured Iron and Steel,—Producers of most de- 
scriptions of manufactured iron and steel are pretty well 
employed on running contracts, but new orders are 
scarce, and prospects for the future are by no means 
so bright as could be wished. Quotations stand :— 
Common iron bars, 77. 53.; best bars, 7/. 153.; best best 
bars, 84. 53.; iron ship-plates and iron ship-angles, each 
7l. 5s. ; steel bars, 7/.; steel ship-plates, 7/. ; steel ship- 
angles, 6/. 12s. 6d. ; steel boiler-plates, 87. ; steel joists, 
6. 7s. 6d. ; steel sheets (singles), 8/. 5s.; steel sheets 
(doubles), 87. 103. ; and heavy steel rails, 6/. 5s.—all less 
the customary 24 per cent. discount, except rails, which 
are net at works. 


Shipments of Iron and Steel.—Shipments of iron and 
steel during October were excellent, reaching a grand 
total of 180,211 tons, of which 130,736 tons were pig iron, 
18,495 tons manufactured iron, and 30,980 tons steel. Of 
the pig iron cleared, 93,770 tons went abroad, and 36,966 
tons to coastwise buyers, the largest customer being once 
again Germany, with 27,784 tons, Scotland being an ex- 
cellent second with 26,268 tons ; whilst the United States 
took 13,391 tons; Italy, 8423 tons; and Holland, 8395 
tons. Of the manufactured iron despatched, 10,169 tons 
went to foreign countries and 8326 tons coastwise ; and 
of the steel shipped 25,321 tons were sent abroad, and 5659 
tons coastwise. As usual, India was the lurgest importer 
of both manufactured iron and steel, receiving 4894 tons 
of the former and 12,273 tons of the latter. Japan took 
1334 tons of manufactured iron and 4625 tons of steel. 


Shipyard Dispute.—A wages dispute with platers at 
Tees-side shipyards has occurred, the men refusing to 
accept the terms of a reduction sought by the employers. 
The platers have left work, and unless as y settlement 
is arrived at many thousands of men will be thrown out 
of employment. 


Orders for Northern Firms.—The Blake Boiler, Wagon, 
and Engineering Company, of Darlington, have just been 
awarded the contract for twenty 25-ton flat-bottomed 
bogie wagons for the Catalinus Warehouses and Mole 
Company, Limited, of Buenos Ayres, and also for a 
number of locomotive water-tank tenders, with carrying 
capacity of 1500 gallons of water and space for consider- 
able quantity of cox), for the Benguela Railway.—The 
Cleveland Bridge and Engineering Company, of Darling- 
ton, have in hand contracts for three bridges required 
by the North-Eastern Railway Company in connection 
with the extensions of the marshalling-yard at Stella Gill, 
Chester-le-Street, and also for a large bridge for erection 
at Trent in connection with the Derwent Valley water 
rcheme of the Leicester Corporation Water Works.—The 
Tees-side Bridge and Engineering Company, of Middles- 
brough, who have for some months been engaged upon a 
large railway and road bridge to span the River Indus 
at Khushalgaob, have now ship to India the whole 
of the steelwork, &c., comprised in the contract, and as 
the flood season has passed over, the erection of the girders 
is now being proceeded with. 


Coal and Coke.—Fuel is very strong. Gas coal is in 
good and increasing consumption, and quotations tend 
upward. Bunker coal is in good demand, but the suppl 
is very ample and values are not altered. Coke is sift, 
Medium blast-furnace kinds readily realise 19s. delivered 


here. 








Frencu Rattwars.—The Rerue Générale des Chemins 
de fer gives the following data concerning the permanent- 
way of the French railways. The North of France Rail- 
way Company use flange rails weighin 90 1b. per yard 
in lengths of 12 metres (39 ft. 44 in.). Trials have been made 
with lengths of 18 metres (59 ft.), the results of which are 
considered satisfactory. The East Railway Company have 
hitherto used flange rails weighing slightly under 90 lb. 
ws yard, in lengths of about 20 ft.; the tracks are being re- 
aid in 18-metre (59-ft.) lengthsas reconstruction becomes 
necessary. The Pete tom 8 Mediterranean Railway 
Company have a flange rail weighing 94 lb. per yard ; the 
length formerly used was 6 metres (about 20 ft.), but the 
main lines have ually been relaid with 12-metre 
(39 ft. 45-in.) lengths. The South of France Railway 
Company use double-headed rails weighing 75 Ib. per 
yard, which at first were in lengths of i8 ft.; subsequent 
trials with rails four times this length having given satis- 
faction, this greater length is to be adopted in future con- 
tracts. The Orleans Railway Company also use double- 
headed rails, weighing 85 Ib. per yard, but in lengths not 
exceeding 54 ft. The West Railway is laid with double- 


headed rails, weighing 92 lb. per yard on the main line 
and 77 1b. on the other lines, in 18 metre (59-ft.) lengths. 
The F rench State Railways have adopted double-headed 
rails, weighing 80 Ib. per yard, mostly in 36-ft. lengths. 

he prevailing opinion among experts is that a rail length 
should not exceed 18 metres (59 ft.). 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Quotations for all descriptions of steam-coal 
have shown strength and drys have been further tending 
upwards. The best large steam-coal has been quoted 
at 16s. 3d. to 163. 94. per ton, while secondary qualities 
have rangéd from 14s. 6d. to 16s. per ton. The best 
ordinary household coal has made 14s. to 14s. 6d. per ton, 
while secondary qualities have brought 11s, to 13s.per 
ton ; No. 3 Rhondda large has been quoted at 15s. 6d. to 
15s. 94. per ton. Coke has shown littlechange. Foundry 

ualities have brought 193. to 19s. 6d. per ton, and furnace 
ditto, 16s. 6d. to 17s. 6d. per ton. As regards iron ore, 
Rubio has made 20s. 6d. to 21s. 6d. ton, and Almeria 
19s. 9d. to 20s. 6d. per ton, upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 

Newport.—The market for large steam-coal has shown 
strength. Small coal has also continued steady. 


Dowlais.—The Big Mill has continued to be engaged 
on fish-plates, light tram-rails, angles, &c. The Goat 
Mill turned out 3000 tons of steel rails last week upon 
home and foreign account. The output of the sleeper 
mill has been large. 


Water for Monmouthshire.—A meeting of local autho- 
rities at Newport has discussed a great scheme for supply 
ing Monmouthshire with water. It is proposed to = 
the waters of Grwyne Vawr, a tributary of the Usk, near 
Abergavenny, as it issues through a gorge leading from a 
valley surrounded on all sides by hills nearly 3000 ft. 
high. Three reservoirs, capable of holding 800,000,000 
gallons in all, are proposed to be constructed at a cost of 
730,0002. The scheme is to be further considered. 





Lreps.—At the close of March—the date of the latest 
returns upon the subject—the municipal indebtedness of 
Leeds amounted to 11,800,8287. This total exhibits an 
increase of 246,491/. for the year. The expenditure of 
the Leeds City Council on capital account in 1905-6 
included 27,267/. for gas works, 197,230/. for water works, 
82,2917. for tramways, and 10,550/. for electric lighting. 
At the close of March, 1906, the Council had expended a 
sum of 1,851,9812. on-gas works, 2,953,605/. on water 
works, 1,308,468/. on tramways, and 847,592/. on electric 
lighting. 





GREAT WESTERN AND Great CENTRAL RAILWways.— 
The directors of the Great Western Railway Company 
have accepted a tender of Messrs. Walter Scott and 
Middleton, Limited, of Westminster and Newcastle, for 
the construction of a new line from Ashendon to Aynho. 
The line will connect the Great Western and Great 
Central joint line between Princes Risborough and 
Grendon Underwood with the Birmingham line of the 
Great Western Railway at Aynho, and it will be about 
20 miles in length. The route involves heavy earthworks, 
tunnels, &c , and the contract amounts to about 500, 0002. 

A New Cuemicit Inpustry ror Derpy.—We are 
informed that the Sharon Chemical Company, Limited, 
of Little Chester, Derby, has acquired the patent, and are 
about to put down plant to work up by Dr. Wiilffing’s 
process, the ferrous liquors obtained as a by-product in 
tin-plate works, wire-mills, and similar establishments. 
The process is adapted to treat either sulphate or chloride 
liquors, the last named being those produced at Amber- 
gate, whence the Sharon Chemical Company will draw 
their main supply for the Derby works. The great im- 
portance of Dr. Wiilffing’s process is that all the products 
obtained are valuable. Thus the Sharon Chemical Com- 
pany will produce from these liquors muriate of ammonia, 
and a magnetic oxide of iron of a blue-black colour, useful 
for making paint to protect structural ironwork. 

A Dreperr ror CusiTracoxc. — Messrs. William 
Simons and Co., Limited, launched from their yard 
on Monday, the 22nd inst., the twin-screw stern-well 
combined bucket and pump reclamation hopper dredger 
Karnafuli No. 1, constructed to the order of the 
Chittagong Port Trust, for the improvement of the 
harbour works at that port. The bucket ladder of the 
Karnafuli is designed to dredge to a depth of 365 ft. 
below water-level. The nominal dredging capacity of 
the buckets is 800 tons per hour. The suction and 
discharge pumps are capable of raising and discharg- 
ing 1000 tons of material per hour. These pumps, 
each driven by independent engines, are arranged either 
to discharge their dredgings direct ashore for land recla- 
mation, or, in conjunction with overside discharge, to 
deposit the contents of the ner on shore through 
a long length of delivery pipe. The vessel is propelled 
by two sets of compound surface-condensing engines of 
sufficient power to give a speed of 9 knots per hour when 
loaded. Steam is supplied from two marine boilers 
working at a pressure of 120 lb. persquare inch. Either 
set of propelling engines is available for driving the 
bucket- ging gear, and change-gear is provided, so 
that a constant piston speed can be maintained, and the 
full power of the engines exerted whether the dredger is 
working in hard or soft materials. The suction-pipes, 
one on each side, are arranged for dredging while the 
dredger is being slowly propelled ahead. The dredger is 

rovided with three independent sets of steam hoist-gear 
eS controlling the bvcket-ladder and suction-pipes. 
Powerful manceuvring winches are fitted forward and 
aft for regulating the operations of the dredger. A com- 
plete set of auxiliary pumps are fitted up in the engine- 
room, and a donkey boiler is also fitted on board for 
supplying steam to the atxiliary machinery when the 
main boilers are at rest. The dredger is electrically 
lighted throughout, 








MISCELLANEA. 


ACCORDING to the Board of Trade Journal, a concession 
has been granted in Brazil to Mr. E. L. Corthell, repre- 
senting a Canadian-American Syndicate, for the construc- 
tion of a portat Rio Grande do Sul, to be completed 
within six years. The estimated cost of the works is 
2,131, 0002. 

The City of Damascus is being provided with a tram- 
way system. The presen’ plans involve the construction 
of some 34 miles of lines in the city, one half of which is 
reported as already laid, with subsequent additions up to 
a total system of 5 miles in length. Power will be ob- 
tained from falls some 22 miles distant, where the works 
are already well advanced. ‘The work is in the hands of 
a French company. 


The Board of Trade Journal announces that works 
estimated to cost about 128,845/. and 52,801/. are to be 
undertaken at Melilla and Chafarmas respectively. These 
undertakings are in connection with the improvement of 
the port facilities at these two places on the North 
African Coast.. Conditions for tendering may be seen in 
the Gaceta de Madrid, at the Board of Trade office, 78, 
Basinghall-street, E.C. 


The shoe-rail joint of Scheinig and Hofmann, which we 


- |illustrated on page 125 of vol. lxxvii., has, since last 


autumn, been introduced cn the mono-rail suspension 
railway running from Barmen through the streets of 
Elberfeld and Vohwinkel. The first shoes applied had « 
length of 120 millimetres, and weighed 8 kilogrammes ; 
afterwards, however, longer shoes, of 160 millimetres 
and 12 kilogrammes, were adopted. A good electric 
contact between the rail-end is secured by the use of 
metallic paste. 


The terms of contract and form of tender, &c., for 
undertaking the completion of the Panama Canal may be 
seen at the Commercial Intelligence Branch of the Board 
of Trade, 73, Basinghall-street, E.C. The firms that 
tender must have an available capital of 5,000,000 dols., 
and hand in a check for 200,000 dols. with each proposal, 
which must be addressed to the Isthmian Canal Com- 
mission, Washington, D.C., U.S.A. Tenders will be 
opened on December 12, A bond of 3,000,000 dols. will 
be required from the succeasful firm, and work is to be 
commenced within sixty days after the signing of the 
contract. 


The Norwegian Government has decided to introduce 
a Bill in the Storthing, to authorise the Government 
to enter into an agreement with the Norwegian Com- 

ny for ‘* Electro-chemical Industry,” represented by 
Mr. Eyde, for the transfer, at some future time, to the 
Norwegian State, of the several waterfalls, with buildings, 
plant, privileges, &c. The property of the company, 
including waterfalls calculated to have a capacity of 
310,000 electric horse-power, would then, ninety years 
after the completion of the contract, pass into the hands 
¥ the State without any disbursement on the part of the 
atter. 


Recent tests of a 225-horse-power Diesel oil-engine in 
America show, at 50 brake horse-power, this engine con- 
sumed nearly 20,000 British thermal units per brake 
horse-power per hour. . This consumption fell till at about 
130 brake horse-power, and from this up to 250 brake horse- 
a the heat consumption was almost constant at about 

500 thermal units per brake horse-power per hour. After 
this point it showed a tendency to increase. The fuel 
cost per 100 brake horse-power hours in cents, using oil 
costing 3.64 cents per gallon, worked out at 38.6 cents at 
oan load, 23 cents at full load and 25.6 cents on 
overload. 


At the time of its electrification, the Metropolitan 
Railway had a quantity of ordinary coaching stock in 
first class condition. Some of these carriages have been 
converted into motor coaches, and trains are now made up 
of the old stock, of five ordinary compartment coaches, 
and two motor-cars—seven vehicles in all. The carriages 
that have been converted to motors are provided with 
motor compartment, luggage, and four third-class com- 
partments. Each motor-coach is provided with four 
200 horse-power motors, giving a maximum of 1600 horse- 

wer per train. A maximum speed of 45 miles per hour 
is obtainable with these trains. Seating accommodation 
is provided in each complete train for 280 third-class and 
120 first-class passengers. 


An Industrial and Art Exhibition will, be held at 
Lund, Sweden, next year, and it is ne to keep it 
open from May 30 to September 15. Lund is not only an 
ancient cathedral and university town, but it boasts a fair 
amount of industry, and a favourable central position in a 
rich district, and is an important railway junction. It is 
not yet settled whether the exhibition will be purely 
Swedish, as was originally intended, or whether Den- 
mark also will be represented. In this care Denmark 
will have to build her own exhibition building, and 
Danish exhibitors will not join in the competition for 
prizes. ‘The site is admirable, and Lund is in many 
respects a picturesque place; in addition to which the 
buildings of the exhibition are handsome and striking, and 
both the industrial and the a ages f hall are commo- 
dious. The exhibition affords another proof of the 
energy with which the development of Swedish industry 
—_) of the country’s rich resources is being pushed for- 
ward. 








Licut Ratways Act, 1896.—The Board of Trade 
have recently confirmed the undermentiuned Order made 
by the Light Railway Commissioners :—Bere Alston and 
Calstock Light Railway (Extension of Time, &c.) Order, 
1906, amending the Bere Alston and Calstcck Light Rail- 





ways Orders, 1900 and 1903, and for other purposes, 
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AGENTS FOR “ENGINEERING.” 


AUSTRALIA : —_ and Gotch, Melbourne ; Sydney; Brisbane ; 


Turner and Henderson, Le aa AG 
T. Willmett and Co., Townsville, Nort “Queensland. 
W. CO. Rigby, Adelaide, South Australia. 
Melville an Mullen, M Melbourne, 
Avsrria, Vienna : Léhmann and Wentzel, Karntnerstrasse. 
Beverom : E. F. Satchell, 31a, Place du Chatelain, Ixelles-Brussels. 


Paris : Ohe Librairie Etrangére, 22 
Rue de la ; Em. Terquem, 19, Rue Scribe. ‘Also 
for Advertisements, Agence Havas, 8, Place de la Bourse. 
GuRMANY, Mesers. A. Asher and Oo., 18, Unter den Linden. 
-Main : Messrs. G. L. Daube and Oo. (for 
Ad ts). 
P= $ ~~ x Brockhaus. 
GLASGOW : William Love. 
InviA, Calcutta : Thacker, Spink, and Co. 
U. Hoeni i tae L-~ 
ITALY: any 
LIVERPOOL : oh lor, ergy ge 
MANCHESTER : eywood, 148, Deansgate. 
New ZmaLanp ; Gordon and , Limited, Welling- 


ton; Auckland and urch. 
ristiania : Cammermeyer’s Boghandel, Oarl Johans 
Gade, 41 and 48. 


NOTICES OF MEETINGS. 


Tue Junior InstiruTiION oF Enoingsers.—Friday, November 2, 
at 8 p.m., at the Westminster Palace Hotel, Victoria-street. The 
Presidential Address on “ Water Supply ” will be delivered by Mr. 
William B. Bryan, M. Inst. C.E., chief engineer to the Metropolitan 
Water Board. The chair will be = y the retiring President, 
Mr. Dugald Clerk, M. Inst. C.E., F.C.S. 

GEOLOGISTS’ ASSOCIATION, ‘phen —Friday, November 2, at 
8 p.m., there will be a conversazione in the Library of University 
College, Gower-street, 

IETY OF ENGINEERS. — Monday, November 5, at 7.30 p.m., at 
the 9 United Service Institution, Whitehall. A paper will 
be read entitled ‘‘ Recent Storage Battery Improvements,” by 
Mr. Sherard Cowper-Coles. 

Socrety oF CuemicaAL Inpustry: LonpoN SgcTion.—M 
November 5, at the Chemical Society’s Rooms, Burlington House, 
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THE CLAIMS OF LABOUR. 


A SATISFACTORY economic condition is as im- 
portant to industrial development as advance in 
science or progress in applied mechanics. It may, 
indeed, be contended that without a complete 
utilisation of the advantages which mechanical im- 
provements confer, the commerce of a country 
must decay. The statement is almost axiomatic, 
but there is abroad in the land an increasing ten- 
dency to regard the claims of labour as dominant. 
That the question is one of vital importance at the 
moment is proved by the fact that within this week 
we have had five or six conferences directed towards 
the solution of labour difficulties, while contempo- 
raneously there is a great struggle on the Clyde 
which threatens to seriously paralyse the shipbuild- 


Bank, | ing industry, and must have serious consequences, 


since clients are less anxious for the delivery 
of ships than for the maintenance of their banking 
balance at a time when money is so ‘‘dear.” We 
have the House of Commons, under the influence 
of a clamant Labour Party, seeking to legalise 


by the Supreme Court as contravening the liberty 
of the subject and the freedom of contract. We 
have a conference at Westminster, associated with 
the engineering industry of England, once again 
tackling the question as to the claim of labour to 
regulate the amount of advantage derivable from the 
investment of money in new machine-tools, a claim 
which was the cause of a wasteful dispute of far- 
reaching influence five or six yearsago. We have the 
Labour Party in Parliament conferring in order to 
exercise a greater. influence in extending parlia- 

mentary interference between the employer and his 
workman in the settling of terms of employment. 
The National Free Labour Congress met in the city 
on Monday to assert the right of the individual to free 


603 | himself from the dominating policy of the trade- 
604 | Unionists, and at the Society of Arts on Wednesday 


the Labour Co-Partnership Association discussed 
ways and means of securing permanent peace 
— and labour by organising schemes 
whereby the worker may become a shareholder 
with his employer in great industrial undertakings. 
Here we have within one week labour clamant 
with many tongues—some wise, some otherwise. 
The labourer is worthy of his hire ; but so, also, 


is the capitalist. Most employers accept the former 
truth. From the economic point of view it would 
be well if all did so. But, unfortunately, there is 

to build up claims for labour 


a growing cnceney 
on the fallacious hypothesis that all profit is the 
result of labour—that the dividends of our great 





limited liability concerns are solely and direct] 
produced by the “‘horny-handed son of tojl,” as 





actions which in the past have been rightly regarded | o 


this were so, then it must follow that where no 
profit is earned the worker is likewise solely 
responsible. Neither view is accurate. There 
are many contributing influences to the earning of 
profit in a great industrial concern. For instance, 
material is as necessary to manufactures as work- 
manship, and a management displaying foresight 
and courage may make a great profit or a great 
loss in the purchase of material. There is the case 
of copper, which to-day is about 301. per ton higher 
than it was in May of last year. It is within our 
knowledge that the management of one of our 
large engineering concerns, upon a comprehensive 
view of the situation, anticipated the present 
limited supply, and fixed contracts covering their 
requirements for two years. The effect has been 
to place them in a most advantageous position in 
manufactures where copper is used. In other 
words, they are able to make a much lower bid for 
new contracts, and thus keep their establishment 
and their workmen in continuous oe, 
while at the same time securing as profit part of 
the gain due to their foresight. Providing their 
clients get the benefit of one-half the gain due to 
these copper purchases in advance, the profit 
accruing to the co y on every 1000 tons of 
copper used is 15, 5.0001. With other materials the 
same advantage may arise. These and other 
corresponding successes in administration and 
management, which need not be enlarged upon, 
prove that a large measure of credit must be 
attributed to the enterprising employer with large 
financial reserves. 

It is only the extremist who fails to recognise 
that there must be capital as well as labour, 
and that there shduld be community of in- 
terests. Since the world began, capital has been 
necessary to labour ; because the labourer in the 
vineyard required a pruning implement, the har- 
vester a scythe.. With advance in mechanics and 
the development of machine methods, which have 
had a far-reaching influence in economy of produc- 
tion and in the. comforts of life, the need of capital 
has enormously increased ; and it must continue to 
increase if progress is to be made. The gospel of 
Socialism, so far as it checks the flow of capital, is, 
therefore, antagonistic to the best interests of the 
working classes. So also with the use of capital. 
It is one of the most remarkable reflections upon: 
our educational progress that there should be 
ignorance or doubt as to the economic advantage, 
both from the point of view of the individual and 
of the nation, in the utilisation to the greatest 
possible extent of the more efficient machine-tools 
which ingenuity provides from time to time. If it 
be possible to increase the rate of production, it is 
contrary to the interests of the nation to hinder 
such an adjunct to increased economy; the aim 
ought rather to be to ensure that the worker shall 
secure his share of the economic advantage afforded 
by. the change. The present recrudescence of the 

d controversy on this subject must, therefore, be 
pronounced as inimical to our best interests as a 
manufacturing nation. 

Fortunately, employers realise, with rare ex- 
ceptions, the economy of a high wage; the diffi- 
culties experienced are largely due to the tendency 
of trade unionism towards equality, and nothing is 
so subversive of active and thoughtful labour as the 
consciousness that there can be no direct and per- 
manent reward. The worker without such an in- 
centive loses heart ; he creates for himself a new 
scheme of ethics, salving his conscience with the 
reflection that he is no worse than his neighbours. 
The piece-work or contract system was introduced 
to obviate this, but, unfortunately, it has always 
been suspect, because of the tendency to reduce 
rates as the worker's effort and his week’s pay. 
increased. The premium system, on the other 
hand, obviates this difficulty where the standard, 
of production and the rate of premium for ex- 

pg such — output are unalterable until 
the producing appliances are improved. Experi- 
ence has shown that by this sliead the reward 
is directly proportionate to the increased effort in- 
volved. This effort is largely mental, because it has 
been found that the rate of production of machine- 
tools is consequent partly upon greater foresight . 
on the part of the worker in ensuring continuous 
operation, which again requires that each succes- 
sive job shall be ready to be put in place imme- 
diately its predecessor has been completed. Unfor- 
tunately, oun trade unionists have raised 
obstacles to the premium system, because it is 





f|jnimical to their aim at equality, and minimises 
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the possibility of differences arising between the 
employer and worker. 

We are glad to note, however, - re de- 
veloping, especially on the part of thoroughly ca 
doin enue doubt > to whether cute 
trade-union developments are conducive to the 
advancement of industry, and therefore to con- 
tinuity of employment. The National Free Labour 
Association, which held its annual meeting this 
week, aims at organising workers on rational lines, 
and with a better conception of the community of 
interests between capital and labour. It has made 
very satisfactory progress since it was first organised 
fourteen years ago, the number of workers regis- 
tered being 600,000. Through the influence of the 
Association, 546 strikes have been defeated. Some 
idea of the aim of the Association is conveyed in 
the concluding sentence of the report :—‘‘ Em- 
ployers must be free to employ, and workmen be 
equally free to be employed, without that dicta- 
torial or coercive interference from individuals or 
organised bodies which characterises trade-union 
treatment of industrial disputes, and irrespective 
of threatened injury by strike reprisals—a weapon 
of industrial warfare unscrupulously used by trade 
unionists, as if employers had no rights to main- 
tain, and no claim to possess them.” The aggres- 
sive character of trade unions is indicated by the 
current miners’ strike in Wales, where the unionists 
refused to work along with non-unionists. This 
fully justifies the very severe strictures made by the 
National Free-Labour Association. 

There remains a doubt, however, as to whether 
the organisation of workmen in one or other body 
is as conducive to peace between capital and labour 
as a closer assimilation of their interests. We are 
persuaded that the intelligent working man is 
easily susceptible to the influence of equitable 
treatment. The aim, therefore, should be to induce 
him by direct methods to share in the responsi- 
bilities of capital—to become a shareholder, rather 
than a mere bonus-earner or profiésharer. ‘A 
fair day’s work and a fair day’s wage” no doubt 
represent a true standard of employment ; but with- 
out absolute confidence on both sides, there remains 
the difficulty of defining or measuring ‘‘fair.” A 
scheme of profit-sharing without workmen realising 
the possibilities of a loss to be shared, must be un- 
satisfactory, and therein lies the difficulty. Sir 
W. G. Armstrong, Whitworth, and Co., Limited, 
encourage their workmen to leave on deposit a pro- 

rtion of their wage, and a return of 4 per cent. 
is guaranteed on such, with an addition which is 
proportionate to the dividend paid on the ordinary 
shares of the company, with a maximum of 10 per 
cent. in all. The aggregate sum thus deposited is 
now about 200,000/.—an increase of 75,000/. in 
five years. But this is only profitable banking for 
the men. A closer bond is formed where the 
money is put in shares held at market value, with 
all the privileges and responsibility appertaining 
to the shareholder. Such a scheme has found its 
fullest application in the case of the South Metro- 
politan Gas Company, where it carries with it the 
privilege of electing three directors. Over 5000 
workers have converted bonus into shares for 
309,000/. The inception of this scheme is due to 
Sir George Livesey, and the success of it is the 
outcome of his enterprise and solicitude for the 
welfare of the worker. The plan has been copied in 
the case of several gas works, the total capital held 
by 7137 employé-shareholders being about 370,000/. 
Small employers—many of them co-operative and 
building societies—have adopted the scheme, and 
of its success much was heard at the annual meet- 
ing of the Labour Co-Partnership Association on 
Wednesday. We are in hearty sympathy with the 
aims of such an association, feeling convinced that 
where such a scheme of workman-shareholders ‘is 

racticable it should be encouraged. Where the 
Cooes system is adopted in engineering works, the 
men might be encouraged to transfer their bonus 
into shares. It would not only encourage thrift, 
but would create an interest in the welfare of the 
concern, and might counteract the socialistic ten- 
dency of trade unions. 

This tendency must be combated in the interests 
of the working man. Lord Avebury, whose judg- 
ment must be respected by everybody, because 
it is unbiassed and well-informed, has written this 
week that Socialism is quite in opposition to the 
interests of the working man, and that if capital 
were restricted, there would be less employment 
and lower wages, while the prices of the neces- 
saries of life would be higher, hence the work- 


man would suffer in two ways. There is no 
room for enterprise and courage in that state 
of equality which is the root of the Socialistic 
growth. Without the influence of enterprise and 
courage on the part of capitalists, there is extreme 
danger of British industries becoming decadent. 
The necessity to take risks, and to accept responsi- 
bility generally, makes it desirable that the great 
industrial establishments of the world should be 
owned in large measure by men of commercial 
probity and courage, even if every worker were a co- 
— When, as is very often the case, a limited 
iability company has a managing director who is the 
largest shareholder, then it is well for the company 
and for the worker, because there is at the head of the 
concern a guiding spirit actuated by one aim—to en- 
sure the success of operations which must embrace a 
full recognition of the claims of labour. Labour, 
however, must recognise that the provision of im- 
proved appliances in consonance with develop- 
ments in applied mechanics requires for complete 
success that each worker shall utilise these to the 
best of his ability. Finally, there is no truth more 
applicable, even amid the stress of commercial com- 
petition, than that which forms the theme of the 

rable of the profitable and unprofitable servants 
in their use of the talents which their master gave 
them ; the greatest of the world’s humanitarians 
and philosophers said : ‘‘ Unto everyone that hath 
shall be given, and he shall have abundance; and 
from him that hath not shall be taken away even 
that which he hath.” 








THE GAS-TURBINE AND THE 
TURBINE-COMPRESSOR. 

Ir has long been known that the solution of the 
problem of the gas-turbine was, to a large degree, 
dependent upon the solution of that involved in 
the construction of a satisfactory rotary compressor. 
A somewhat special ‘interest attaches, therefore, to 
a contribution made by M. Rey to the proceedings 
of the Société des Ingenieurs Civils de France, in 
which, in discussing the. prospects of the gas- 
turbine, he states some of the results obtained 
with a very fine Rateau turbine-compressor, con- 
structed by MM. Sautter, Harlé et Cie., for the 
Compagnie des Mines de Béthune. The compressor 
was designed to compress 2.2 lb. of air per second 
(1716 cubic feet of free air per minute) to a pres- 
sure of 7.2 atmospheres absolute. On trial it actu- 
ally gave an output greater by 25 per cent., the 
speed being 4500 turns per minute, and on increas- 
ing this speed it was found possible to augment 
the pressure of discharge by another atmosphere. 
The compressor is divided into four distinct parts, 
each consisting of a group of thirty-two indepen- 
dent compressors arranged in series on the one 
shaft, an intercooler being intercalated between 
each successive pair of these groups. In the first 
group the pressure was raised up 1.7 atmospheres 
absolute, whilst the pressure of discharge from the 
second group was 2.9 atmospheres absolute, and 
from the third 4.9 atmospheres absolute. The 
machine required 400 horse-power to drive it. 

The measurement of the internal losses of a tur- 
bine-compressor is a peculiarly simple matter, it 
being solely necessary to read the temperature and 
pressure of the air as received from one inter- 
cooler, and again after it has passed through the 
next compressing group and before it enters the next 
intercooler. All the frictional losses in that part of 
the compressor between the two intercoolers con- 
cerned go to heat the air acted on, which, therefore, 
attains a temperature in excess of that due to adia- 
batic compression. Knowing the specific heat of 
air at constant pressure, the heat value of this rise 
of temperature is immediately obtained, and this 
gives in heat units the whole of the internal losses 
in the portion of the compressor under considera- 
tion. We do not know who was the first to hit 
upon this very simple method of determining the 
efficiency of a turbine air-compressor, but it has 
been used in this country by Mr. H. A. Hum- 
phrey, M. Inst. C.E., and M. Rey we note used 
it in determining the efficiency of the large Béthune 
compressor above referred to. In this way he 
found that the efficiency of the first group was 70 per 
cent., and that of the last, or high-pressure, group 
53 per cent., the mean efficiency for the whole four 
groups being about 63 per cent. The lower efficiency 
of the high-pressure group is presumably due to 
greater losses by fan action, and also, perhaps, by 
greater leakage past dummies into the open air. The 








results above obtained are certainly remarkably 


good, the best results we have hitherto met with 
in such compressors being about 60 per cent., ihe 
efficiency being measured in the manner above ex. 
plained. 

In several respects a compressor works under 
much less favourable conditions than a turbine 
In the latter some of the work expended in friction 
in the upper stages of a group is available for doing 
work in the succeeding stages. In the compressor, 
on the other hand, the work expended in friction 
in the earlier stages goes to increase the volume of 
the fluid by the heat generated, and thus to augment 
the work which it is necessary to do in the suc- 
ceeding stages. Hence, other things being equal 
the thermodynamic efficiency of the turbine should 
exceed that of the compressor. Again, in a turbine 
the operation consists essentially of the conversion 
of ‘‘ pressure head” into ‘‘ velocity head,” whilst 
in the compressor the transformation effected is 
the reverse of this. Now all experience in hydraulics 
goes to show that it is much easier to effect efficiently 
the transformation first-named than the second, 
An ordinary turbine driven backwards makes a 
very poor centrifugal pump. The conversion of 
velocity head into pressure head implies that 
the fluid flows through a diverging channel, the 
losses in which appear to be invariably greater 
than when the flow is converging. In some ex- 
periments by Dr. Stanton, of which an account 
was given in our issue of November 21, 1902, it 
was found that even with angles of divergence 
less than 6 deg. the loss was from two or three 
times as great as when the fluid passed through an 
equal length of a converging channel, whilst with 
large angles of divergence the loss augmented with 
very great rapidity. Rapidly-converging nozzlcs 
appear, on the other hand, remarkably efficient. It 
would secm, therefore, that a turbine-pump of any 
kind must always be somewhat more cumbrous than 
the corresponding turbine, the necessity of slow 
divergence, if the conversion of ‘‘ velocity head” 
into ‘‘ pressure head ” is to be economically effected, 
making essential the use of channels which are long 
relatively to the pressure difference established in 
them. This view is very well borne out by the 
Béthune compressor, each group of which measures 
over 6 ft. 6in. in length, or over 26 ft. in the aggre- 
gate. From the foregoing considerations the 70 per 
cent. efficiency attained with the low-pressure 
group of this compressor appears exceedingly good, 
and will not easily be surpassed. 

Tn passing we may note that the output of this 
compressor was determined by causing it to dis- 
charge back into the atmosphere, through a conver- 
gent nozzle. Repeated experiments have shown 
that when the outer pressure is less than half 
the internal pressure, the coefficient of discharge 
for such a nozzle is practically unity, the weight 
of air passed per second agreeing with almost 
absolute accuracy with that calculated on the 
assumption that the pressure at the point of exit 
is 58 per cent. of the internal pressure. A some- 
what similar method of measuring discharges has 
long been used in this country, the air being passed 
through a sharp-edged circular hole in a flat plate. 
Here, however, there is no little uncertainty as to 
the true value of the coefficient of discharge, 
though it is often taken as equal to 0.60. It 
would seem, therefore, that whenever the pres- 
sure drop is sufficient for the discharge to obtain its 
maximum value, the use of the converging nozzle, 
as adopted by M. Rey, has many advantages. 

As pointed out above, it would seem that an 
efficient turbine - compressor must be relatively 
large and cumbrous, and this factor would always 
militate against the commercial success of the gas- 
turbine, even if there were no other difficulties in 
the way. These are, however, by no means negli- 
gible. In the first place, a very high temperature 
is desirable if a reasonable over-all efficiency is to 
be attained ; but practical considerations greatly 
limit what is possible in this connection, M. Rey 
states that in steam-turbines mechanical considera- 
tions make difficult the use of steam at tempera- 
tures above 570 deg. Fahr. or so. No copper alloy 
will, he states, stand such a temperature for long, 
and even nickel steel deteriorates unless the percen- 
tage of nickel is very considerable. High pressures 
are also highly desirable if a good commercial 
economy is to be attained with a gas-turbine. On 
the other hand, no turbo-compressors have yet bec n 
built compressing to more than about 120 lb. per 
square inch, a the figures above given for tle 
Béthune compressor indicate, so far as they go, that 








the losses will increase as the pressure rises, 
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Taking matters as they stand to-day, and assum- 
ing the efficiency of both turbine and compressor at 
65 per cent., and the working pressure as 7 atmo- 
spheres, M. Rey finds that the compressor would 
require to drive it scme 88 per cent. of the whole 
output of the turbine, so that the margin available 
for doing useful work is almost a vanishing quan- 
tity. The conditions are actually rather less 
favourable than stated, since, to give the plant 
every advantage, M. Rey has assumed that it will 
be possible to work the turbine-blades at a tem- 
perature somewhat above that at present found 
practicable, or at about 800 deg. Fahr. Any im- 
provement in these figures can only be obtained by 
the adoption of higher working pressures, or by 
a considerable improvement ,in the turbine efli- 


ciency. 








ELECTRIC POWER SUPPLY IN 
LONDON. 

Tne season for the preparation of Private Bills 
to be laid before Parliament has now arrived, and 
once again the public is asked to consider a scheme 
promoted by the London County Council for the 
supply of electric energy by that body over an area 
embracing not only the County of London, but also 
a very large district outside the county. On Tues- 
day, October 30, this scheme was placed before the 
Council by the Highways Committee in a report 
which ought then to have beea discussed, but, 
apparently owing to the time of the Council being 
fully occupied by other matters, consideration of 
this report had to be deferred. While, therefore, 
we do not know what action the Council may take 
in this matter, we do not hesitate to discuss now 
upon their merits the proposals of the Highways 
Committee. It will be remembered that the Bill 
promoted by the Council last session was rejected, 
but that the Select Committee of the House of 
Commons, in finding the preamble of the Bill 
“not good,” presented a ‘report to the House 
giving their views on the best means of. provid- 
ing for the supply of electrical energy in bulk, 
and for power and motive purposes. That report 
recommended that there should be one central 
supply authority for London and adjoining boroughs 
and districts, and that this authority should be the 
London County Council. We criticised this latter 
recommendation at the time it was made, but it is not 
surprising to find the Highways Committee basing 
their present suggestions upon that recommenda- 
tion. What is surprising, however, is that the 
Highways Committee, while giving prominence in 
their report to this opinion of the Select Com- 
mittee, make no mention whatever of the important 
qualification added to it in these words :— 

‘‘In recommending that the County Council 
should be the authority, the Committee desire to 
refer to the statement made by Mr. Llewellyn 
Smith, on behalf of the Board of Trade, which 
they regard as of great value. The Committee 
have in view the fact that the County Council, as 
this authority, may exercise its powers in more 
than one way. 

‘*(a) The County Council may undertake the 
whole work, providing every authorised distributor 
and every private consumer with electricity in bulk 
at a maximum scale of prices. 

**(b) The County Council may retain for itself 
one part of the undertaking, while permitting a 
private enterprise to undertake another part. 

“‘(c) The County Council may lease for a sub- 
stantial consideration the whole enterprise to a 
private enterprise, to resume possession of it when 
its initial stages are over. 

‘The Committee are of opinion that the report 
of the Finance Committee of the County Council 
renders desirable a careful consideration of alter- 
native schemes,” 

_ It cannot be expected that members of the 
County Council will have all the terms of this 
report fresh in their memories at this date, and it 
1s therefore characteristic of the high - handed 
manner in which the Highways Committee treats 
the Council and the public that no mention what- 
ever is made of these alternative schemes, and no 
opportunity is given to the Council to discuss the 
question which was remitted to them by the Select 
Committee for “‘ careful consideration.” The omis- 
sion, however, may be understood when we find 
that the Highways Committee has not adopted any 
one of the three ways mentioned above of exer- 
Cising its powers, but has gone in for a scheme of 
complete ownership of distribution systems, as 


well as of generation and supply. The new scheme 
is not one for supply in bulk to distributing 
authorities ; these authorities are to be bought out, 
in a manner to be explained immediately. 

The total area involved in the scheme is 451 
square miles, of which the Council’s own area 
amounts only to 117 square miles. Sixty square 
miles are added to the area covered by last year’s 
scheme. The authorised undertakers for the 
supply of electricity in this area are divided by the 
Highways Committee into three classes, and a 
different method of treatment prescribed for each 
class. 

1. Local Authorities in the Cownly of London.— 
There are sixteen local authorities supplying elec- 
tricity in London, and it is now proposed that the 
County Council should be empowered to purchase 
compulsorily all of these undertakings, except two, 
at the expiration of five years from the passing of 
the Bill, or at any time thereafter by giving one 
year’s notice. The two exceptions are the under- 
takings of Marylebone and Woolwich, and the 
reason given is that these have in part been pur- 
chased from companies. The explanation is scarcely 
satisfactory, and probably the financial question, or 
some other consideration, has been the deciding 
factor here. At the same time powers are to be 
taken to acquire by agreement at any time the 
whole or part of any undertaking of any local 
authority in London. When an undertaking is 
acquired compulsorily or otherwise, the County 
Council is to take over the outstanding liability, 
and the extent of the debt which will thus be 
created may be realised from the fact that the total 
capital expenditure incurred up to March 31, 1906, 
by local authorities for their electricity under- 
takings amounts to 5,450,0001. 

Now, apart from the distinct departure which 
this proposal marks from the course laid down in 


‘the report of the Select Committee —viz., a scheme 


for supplying in bulk—very important financial 
questions are raised. The Highways Committee 
justifies its action on the ground that to establish 
a large generating station, as they propose to do, 
‘*and at the same time to maintain indefinitely the 
independent generating systems which now exist,” 
would ‘‘ increase very largely the cost of electricity 
to the consumer, owing to the duplication of plant, 
buildings, staff, &c., which would result, and the 
disjointed system of distribution which would be 
entailed.” “That is to say, the present generating 
stations are to be superseded, and provision is made 
later in the report for using some of them as trans- 
forming stations. The low-tension generating plant, 
therefore, is to be abolished, and the capital spent 
on it—a very large sum—vill be lost, for no proper 
depreciation allowances have ever been made on 
this account. This means that the Council is to 
take over, as part of its new debt, a large sum of 
‘* dead” capital—capital for which there will be 
no assets to show, but on which interest must be 
regularly paid, and sinking-fund charges allowed 
each year until the whole amount has been repaid. 
The Council’s undertaking is, therefore, to begin 
like that of a company with highly ‘‘ watered” stock, 
with this difference—that while such a company 
need not repay any capital nor pay interest on it, 
the Council must do both. 

2. Local Authorities Outside the County.—The 
County Council does not propose to acquire the 
undertakings of these bodies compulsorily, but 
takes powers to do so by agreement. Nothing is 
said about the capital required for such purchase, 
nor any indication given of the increased indebted- 
ness involved in such purchase. The effect of the 
different treatment here proposed will be shown 
when we deal with the next class of undertakings. 

3. Private Companies.—The capital expenditure 
of companies supplying electricity within the 
County of London stood, on December 31, 1905, 
at 12,718,534/., and when that of the companies 
supplying in the area ontside the county is included, 
the total reaches nearly 14,000,000/. That figure 
appears to have frightened the Highways Com- 
mittee, and a different line of action is therefore 
laid down. These undertakings are purchasable 
by the local authorities of the different areas in- 
volved, the latest date when any of such powers 
of purchase become first exerciseable being 1931. 
The Council therefore proposes that these powers 
of compulsory purchase should now be trans- 
ferred from the borough councils and other similar 
authorities to the County Council, so that the 
County Council may be able to purchase compul- 





sorily the companies’ undertakings at the time 





when, and on the terms on which, such undertak- 
ings would have been purchasable by the local 
authorities. Powers are also taken to purchase at 
any time by agreement. 

Now this difference between the treatment 
meted out to companies and to local authorities 
outside London, and that shown to the London 
borough councils, appears to have been carefully 
thought out, and is, we believe, intended to have 
far-reaching effects. Let it be remembered that, 
although the companies are to be allowed to con- 
tinue their business for the full period, the County 
Council is now, by this scheme, taking powers to 
begin immediately—or as soon as the generating 
station can be got ready—to supply energy to'con- 
sumers in the areas of these companies and of out- 
side local authorities. Backed by public money, 
and with a monopoly in the area now supplied by 
borough councils, the County Council proposes to 
come in and compete with the companies and out- 
side authorities in the business of electric power 
supply. This unfair competition, by which the 
Council can force down prices, must have, and is no 
doubt intended to have, a most prejudicial effect 
on these undertakings, so that their value will be 
greatly depreciated by 1931, and those companies 
which have not by that date been coerced into 
sales of their undertakings ‘‘ by agreement,” may 
then be purchased compulsorily at a much lower 
price than if they had not had to face this com- 
petition. That this competition is intended is 
made clear by the statement of the Highways 
Committee that the ‘* Kitson ” clause will be intro- 
duced in the Bill—a clause enabling a consumer to 
obtain power from the central authority if he is 
unable to obtain it at a reasonable rate, or within 
a reasonable time, from the local undertakers—and 
that ‘‘it is necessary to anticipate a demand for a 
supply under this head.” The “ Kitson” clause 
was recommended by the Board of Trade to bo 
incorporated in last year’s Bill, but that was merely 
a scheme for-supply in bulk. This scheme is quite 
different, as it takes the monopoly of distribution 
as well in alarge part of the area, and seeks further, 
by aid of this monopoly, to bring pressure to bear 
on authorised distributors. The ‘* Kitson” clause 
has never yet been applied to such a scheme as this 
—there has been no such scheme— and we feel bound 
to protest against the Highways Committee calling 
in aid the report of the Select Committee and ‘the 
recommendations of the Board of Trade, as if they 
were carrying out suggestions there laid down, 
when they must know that their present scheme is 
quite different from anything recommended, or 
even suggested, by the Select Committee. It will 

necessary, therefore, for all distributing com- 
panies in London and outside local authorities to 
watch the development of this scheme very 
jealously, and to take steps to protect their in- 
terests. Let us recall the statement in the report 
of the Select Committee on this point :—‘* Any 
alteration of existing conditions ought to uphold in 
a fair and reasonable manner the interests of the 
authorised distributors.” The present scheme of 
the County Council seems to pay little attention to 
these interests. Of course, the Council may say 
that it is nonsense to talk of competition with the 
companies. Then, if that view is correct, let the 
ratepayers of London remember that the scheme 
necessarily involves a still further debt of from 
10 to 15 millions in 1931 for them and their 
children. 

The scheme involves the construction of a large 
generating station, which is to be built on one 
of two alternative sites. Both these sites sre 
to be purchased, and it may be noticed that one of 
the formal resolutions before the Council on Tues- 
day gave powers to purchase these sites ‘‘for the 
erection of an electricity generating station, or 
stations.” One site is at rking, the other at 
Erith, so that last year’s proposals to use the 
Greenwich station, and to erect a new station at 
Battersea, are now given up. The generating 
station is to be built in sections, to meet the 
demand as it grows, and the cost of the first 
instalment, with land, which is to be ready when 
the time for purchase of the borough councils’ 
undertakings arrives, is estimated at 4,050,000. 
No figures are given for the prices to be charged to 
the consumer, but it is proposed that the maxi- 
mum charges shall be governed *‘ by the amount 
and regularity of the demand of the consumer, dif- 
ferent charges being made according to whether the 
current required is high or low tension, alternating or 
direct, the times at which it is used, &c., and that 
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the charges shall be as low as is compatible with 
the financial success of the undertaking.” There 
is surely sufficient variety here, and the last clause 
is exceedingly vague; but we must wait for the Bill 
before we can discuss this matter with advantage. 

Now, from this consideration of the scheme, it is 
apparent that the main question for the Council is 
one of finance. We therefore turn to the report of 
the Finance Committee, but there we find little 
assistance, as that Committee merely points out the 
financial effect of some parts of the scheme, and 
excuses itself from expressing a final opinion 
on the ground that it has not had time to con- 
sider these important propasals. This may be a 
reasonable excuse, but it throws a strong light on 
the conduct of the Highways Committee, which 
has kept back everything till the last moment, 
when it ought to have gone throughout hand-in- 
hand with the Finance Committee. The Council, 
just as last year, is asked, without consideration of 
the question, to take ‘‘a leap in the dark,” as 
Lord Welby expressed it ; but the contemptuous 
treatment of the Finance Committee is understood 
when we remember the sneer of Mr. McKinnon 
Wood during the debate last year, when he dismissed 
all criticism with the remark that ‘‘ Lord Welby is 
opposed to all capital commitments.” We may, 
however, judge for ourselves on this occasion, 
because at Tuesday’s meeting of Council a proposal 
for new tramways, involving an expenditure of 
1,281,610/., was objected to / the Finance Com- 
mittee on account of the financial commitments of 
the Council, and a counter-proposal was made by 
this Committee that the consideration of all the 
schemes, except the short extensions and connec- 
tions of existing lines, should be deferred. — If. 
then, it is inadvisable to increase the Council’s 
debt by this million, what can be said for the 
new power s:heme ‘which involves a fresh debt 
of 4,050,000/. for a generating station, with a further 
sum of 200,000/. for interest on capital during con- 
struction, and in addition the taking over from the 
borough councils of their total debt of something 
like 5,000,000/. expended on electricity supply ? 
Can any reasonable person believe that the Council 
can with wisdom or ordinary prudence afford to 
assume this debt? It was obviously this question 
of indebtedness which was in the minds of the Par- 
liamentary Select Committee when they hinted so 
strongly to the County Council that they ought to 
lease the whole undertaking to a private enterprise, 
following up the hint in the most pointed mauner 
with the remark that the scheme of the Adminis- 
trative ngen | Company was ‘‘ conceived on scien- 
tific lines, and calculated to afford a cheap supply 
of electrical energy at private risk.” Yet, as we 
have seen, all mention of these matters is carefully 
omitted from the Highways Committee’s report, and 
the Council as a body is not even allowed to con- 
sider them. 

All the weighty objections which we brought 
forward on a previous occasion—(1) against the 
County Council being made the central authority for 
power supply, and (2) against the pledging of the 
credit of the ratepayers of London for a speculative 
enterprise covering an area two-thirds of which are 
outside the County of London—hold good with 
regard to this scheme ; and to these may be added 
others arising directly out of the anomalous situation 
which will be created when the Council has bought 
out the local authorities, but has left the companies. 
Consideration of these points, however, may be de- 
ferred till the details of the scheme are outlined. 

Meanwhile, as the Council has supported the 
Finance Committee in its opposition to the pro- 
posed scheme of costly tramway extensions, is it 
too much to hope that the financial questions in- 
volved in this power scheme may also receive some- 
thing like adequate consideration? In any case, it 
is the duty of the Finance Committee to use the 
further time given by the postponement of con- 
sideration of the scheme by going fully into details, 
so that they may be abe to place a reasoned 
opinion on the financial effect of the scheme before 
the members of the Council when they are asked to 
come to a final decision on the matter. 





NAVAL ENGINEERS AND MARINE 
ENGINEERS. 

ArHouGH a naval engineer is a marine engineer, 
yet the repetition in our title is warranted from the 
fact that the expression ‘‘ naval engineer” is used 
to denote simply a ship’s officer in the pay of the 
Crown, whilst S 


y marine engineer is meant one who 








is attached to the merchant service. In his address 
as President of the North-East Coast Institution of 
Engineers and ie ses: which he delivered on 
October 26, Mr. W. H. Dugdale dealt with the 
position of the first-named class of seafarers ; whilst 
the Council’s report of the same Institution made 
some mention to the latter body. Both the re- 
ferences are worthy of attention. Mr. Dugdale 
justly claimed for the Institution over which he 
presides the honour of having played a leading 
part in the salutary reforms which, during the last 
four or five years, have been introduced in the 
regulations governing the position of the engineer- 
ing branch in the Royal Navy, and he very rightly 
gave a leading position in this matter to Mr. D. B. 
Morison, of Hartlepool. He described the efforts of 
the North-East Coast Society in this direction as 
‘** one of the greatest works which has been accom- 
plished by the Institution,” and as being of ‘‘ not 
only national, but of international importance.” It 
was, he said, national because its sole object was 
to promote efficiency in our premier service—the 
Navy ; and international because an efficient Navy 
is such an important factor in the maintenance of 
peace. He quoted Professor Weighton’s statement 
that the modern battleship is the greatest and most 
awe-inspiring aggregation of power in one unit yet 
devised by man, and pointed out the incontrovertible 
fact that the engineer officer produces the power 
and maintains for the whole system its vitality and 
utility. 

The engineer officer must, therefore, be a man 
of scientific attainments and conversant with the 
principles of engineering. The Admiralty recog- 
nised this many years ago, and established Keyham 
College ; but they did not realise that to secure 
men such as were needed for the engineering 
branch, of the same social standard, and even higher 
intellectual attainments, than those of the executive 
officer, it was necessary to offer sufficient inducements 
for the purpose ; on the contrary, they absolutely 
threw obstacles in the way of securing properly 
qualified candidates. The college fees at Keyham 
were high; the pay was lower and the rank in- 
ferior to that of the executive branch; and the 
Admiralty ‘‘ appeared to foster the unwarrantable 
class distinction which had existed so long, and 
which was at the root of the evil.” ‘‘ In fact,” Mr. 
Dugdale continued, ‘‘ engineering in the Navy has 
never been fully understood nor adequately appre- 
ciated by the senior officers of the Service. The 
engineering personnel having been under the direct 
domination of the executive branch, traditional 
prejudice has been permitted to play an active 
part in its continuous repression,” 

We have, in these columns, for many years past, 
put forward conclusions of similar character 
those now drawn by Mr. Dugdale in his address ; 
and our readers may ask what is the object in 
reviving this controversy at the present time, when 
the executive and engineering branches are so 
far amalgamated that the future officers have, in 
virtue of the Selborne Memorandum, a common 
training and mode of entrance; that they are, 
in fact, drawn from the same class, and are 
therefore of the same ‘“‘social standard” and 
of equal ‘intellectual attainments.” If the re- 
forms foreshadowed by the Selborne Memoran- 
dum of Christmas Eve, 1902, had been, and are 
to be, carried out in the spirit in which they 
were, we believe, devised, there would be little 
need to dwell on this subject. Unfortunately, in 
this case there is fear that passive resistance will 
prove too solid an obstacle in the path of advance- 
ment, and that interest has interfered to prevent 
the young-gentlemen cadets becoming too com- 
pletely < gama In that case the old vicious 
system will survive, and there will be a line of 
demarcation between the two branches of the 
Service. The Selborne Memorandum laid down 
that instruction in engineering should be made 
compulsory for all future nA. g officers, but more 
recent decisions ap to weaken this regulation, 
and it would seem that the training will not prove 
complete or practical enough to produce efficient 
acting engineers. 

One circumstance that points in the direction 
indicated is the manner in which existing engineer 
officers are treated. Although some concessions 
have been made, chiefly in regard to titles—yet 
in this respect there have been qualifications and 
limiting distinctions—the existing engineer officers 
will be at a disadvantage compared to those who 
are to enter the Navy under the new dispensation. 
This is opposed to all the time-honoured and 





salutary traditions of the Service of the Crown 
That a junior should have considerations su perior 
to his seniors of the same branch for no cause in 
merit, but simply because he is junior, is a most 
pernicious doctrine, and one that, if followed out 
cannot but lead to a feeling of discontent which 
must necessarily be detrimental to military ef. 
ciency. Mr. Dugdale dwells on this point in 
language that cannot be gainsaid. He says :— 

The reasons by which we proved the necessity of incor. 
porating the future engineer officers as part of the mili- 
tary organisation of the Navy, giving them military 
control over their men, and equality of status, title, pay 
&c., with officers of the present executive or military 
branch of the Navy, are as urgent in the interest of the 
Service for the nt engineer officer as they will be for 
the engineer officers of the future who are being trained 
under the new system, and to whom all the facilities for 
satisfactory and efficient performance of duty will come 
automatically. 

We are glad to see, in view of these facts, that 
the North-East Coast Institution has determined 
to resume the discussion of this question. The 
pressure that can be brought to bear by an asso- 
ciation so competent to speak on the subject cannot 
fail to have weight with all unprejudiced persons, 
such, as we have every reason to hope, their Lord- 
ships of the Admiralty are. It has been decided 
that Mr. Morison and a committee of representa- 
tive engineers shall have the conduct of the busi- 
ness, and that all papers shall be edited by them. 
The energy and skill which Mr. Morison has shown 
hitherto form a guarantee that the matter will be 
pushed home, and we look forward to results 
equally successful with those which led to the issue 
of the Selborne Memorandum. Of one thing 
Mr. Morison and his colleagues may feel assured— 
that they will have the instructed and unprejudiced 
opinion of the country with them in their effort to 
bring about ‘‘the complete assimilation of the 
present engineer officers with those of the executive 
branch and with the engineer officers of the new 
creation ;” thus making the Royal Navy a more 
effective weapon of national defence. 

The strength of the Navy rests in its traditions, 
and tradition is founded on precedent. If the 
young engineer officers who are shortly to enter on 
their sea career find their seniors—upon whom they 
must depend for instruction and guidance—occupy- 
ing a position of inferiority, that will create a 
tradition that will endure, and engineering in the 
Navy will remain still, as in the past, the Cinderella 
of the Service. 

On the question of the marine engineers’ quali- 
fications there is less need to enlarge. We have 
many years’ proof that the engineering personnel 
of the mercantile marine comprises a body of men 
who are, on the whole, highly efficient for the 
work they have to carry out. Of that we have 
practical proof in their performance of duties 
during ordinary routine at sea. This routine is 
occasionally broken by accidents calling forth the 
highest qualities of the seaman, yet we would 
emphasise the fact that-in tests of the maximum 
efficiency required—under the most extreme con- 
ditions that can be expected —the merchant 
service has gone further than the Navy, and, 
therefore, if the engineers of the mercantile marine 
have proved equal to the demands already made 
upon them, we may rest fairly content. In their 
voyages on all seas throughout the world our 
trading ships have already done everything that 
may be anticipated for the future ; but the Navy 
has never yet been put to that ultimate use for 
which it is designed, and the possibility of which 
alone warrants its existence. The peaceful cruis- 
ings of the Fleet, trial trips, gunnery exercises, 
and even naval manceuvres—the nearest make- 
believe for war that affords—all these are but 
pale shadows of ‘‘the real thing.” We estimate 
the efficiency of the Navy by surmise ; and though 
our conclusions may be founded on most hopeful 
grounds, yet prudence demands the exercise of the 
utmost vigilance in the framing of a system or policy 
so as to take advantage of the high qualifications 

ssed by the personnel, of all ranks and ratings, 
in the British Navy. 

Although we recognise the excellence of our 
mercantile engineers, it would be folly to say there 
is no chance of improvement in the system of their 
training, and efforts to this end should meet with 
encouragement. The Marine Engineers’ Associa- 
tion lately submitted to the Board of Trade the 
draft of a Bill relating to engineers’ certificate of 
competency, and the Board had forwarded tls 
document to the North-East Coast Institution with 
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the Marine Department of the Board of Trade, 
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THE REPORT OF THE NEW SOUTH 

WALES RAILWAY COMMISSIONERS. 

THE report of the Railway Commissioners of 
New South Wales for 1905-6 chronicles the results 
of a year of more than usual 
water mark touched in the 
(1903) has been left far 
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The three Commissioners in charge of the railway 
system of the State also control the tramways, 
and similarly in this direction are able to record an 
exceptionally favourable year’s working. For 1905 
the records showed a deficit on the year’s working 
of 16191. For the year ending in June, 1906, the 
results give a surplus of 55,9601. This change is 
almost as remarkable as that which has taken place 
in the working of the railways. The tramway 
system is made up of some 126 miles of track. Of 
this amount, the Sydney City and Suburban system 
and the North Shore system, of an aggregate 
length of some 85 miles, are worked electrically ; the 
remaining systems are worked by steam, with the 
exception of one short line worked with horse-cars. 
Since the conversion of the Sydney tramways to 
electric working, the steam and cable stock has 
either been replaced by electric stock or written off. 
The vehicles so dealt with include 53 steam-motots, 
158 steam-cars, 21 cable trailers, 21 grip-cars, &. 
The work of conversion still continues in some 
districts. 

Having regard to the extended use of motor- 
buses in England and elsewhere, the Commissioners 
decided to give this method of transport a trial in 
New South Wales. Four ’buses were ordered from 
England, two of a single-deck type, and two of 
the double-deck type. Steam omnibuses of a 
design which has proved extremely satisfactory over 
here were decided upon, and put’ into service. 
On the first route selected for trial the financial 
results, after four months’ working, were con- 
sidered unsatisfactory, and the service was with- 
drawn. A second route was tried for a month, 
but the service on this was also discontinued, the 
reason given being that the vehicles ‘‘ were in dis- 
repair.” The report further adds that the service 
was ‘‘unremunerative, and the vehicles unsuitable 
in construction for traffic and the roads upon which 
they had to run.” This is, indeed, the brief 
chronicle of practically the one failure of the 
year. Naturally, the roads and other conditions 
in New South Wales uire a different type of 
"bus to that used ate mn the coach ies of 
these vehicles were built in New South Wales, 
so that these, at least, should have fulfilled local 
requirements. It is possible that the motors 
were not given sufficient attention, and the fact 
that they were all in such a bad state of repair after 
some five months’ working suggests either that they 
had been neglected, or that the roads are so bad 
that no ’bus could be expected to carry a heavy 
passenger load on them and to survive for long. 
It was recently recorded that one of the same type 
of conveyance had completed 5115 miles in London 
traffic, working 19 hours a day for six weeks, only 
losing two journeys for adjustments. 

The contrast between this and the Commis- 
sioners’ account of the working of their vehicles is 
very marked, and almost suggests that more care 
might have been exercised in making this trial, 
which appears to have resulted from a considera- 
tion of the results of a totally different form of 
traffic. The trial of these motor-buses, however, 
is in some degree warranted by the wish of the Com- 
missioners to use them on sections where electric 
lines were in contemplation, in order to gauge the 
traffic before starting upon more expensive schemes 
of permanent tracks, &c., and it is to be regretted 
that their use has proved so unsatisfactory that the 
Commissioners have taken them off altogether. 
The construction and equipment of the vehicles cost 
over 50001., and the loss on the five months’ working 
amounted to 13441., exclusive of interest on capital. 
We do not think that the failure of this experiment is 
in any way conclusive as to the possibilities of the 
motor-bus in the country, and it is to be hoped 
that these results will not tend to preclude trials of 
this form of service in other circumstances and 


under more suitable conditions. 
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Quite recently the report was issued of a Board of 
xperts appointed by the Railway Commissioners 
to inquire into the working of the magnetic brakes 
on street cars. The report is entirely satisfactory, 
and the brake recommended, and the experts seem 
to be of opinion that the agitation against this form 
of brake was mainly worked up by people who had 
no accurate knowledge either of its possibilities or 
even its working. We must, in conclusion, say that 
the result of the year’s working, both of the railways 


and tramways, is one upon which both the Com- 


well-nigh extraord 
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missioners and the State may congratulate them- 


selves very heartily. 
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THE FRENCH NAVAL MANCEUVRES. 


Tue I’rench Naval Manceuvres took place during 
the summer in the Mediterranean, under command 
of Admiral Fournier. They lasted over five weeks, 
and included three squadrons, the officers and 
crews of which numbered 14,000. In his report to 
the Ministry of Marine, recently issued, Admiral 
Fournier states that the objects of these naval 
manceuvres was twofold. It was decided in the 
frst place to thoroughly test, by actions fought 
under conditions as nearly approaching actual war- 
fare as possible, a new tactical programme ; and in 
the second place to ascertain the useful defensive 
effect which might be expected from the co-operation 
of torpedo-boats and submarines in actions which 
take place in proximity to coasts. The ends in 
view have been fully met, according to the re- 
port in question, and the manceuvres have given 
evidence of the value of the new tactics fol- 
lowed, and the good training of both officers 
and men. In reviewing separately the results 
it is found that the new signal code gave satisfac- 
tion in every respect, and from the commencement. 
Manveuvres in ‘‘ line of battle by divisions,” which 
formed a characteristic innovation in the usual 
tactics of the French squadrons, have proved their 
applicability for large naval forces, their elasticity, 
and certainty of execution. It has, further, been 
ascertained that this formation is practicable and 
fully effective even when the smoke has accumu- 
lated over the spot where an action is being fuught, 
thus concealing the signals, or when signalling 
becomes -impossible owing to damage through 
firing. These tactics, moreover, prevent the con- 
centration of the enemy’s fire on any point of the 
‘line of battle,” while enabling each unit form- 
ing this line to concentrate its own fire on any 
one of the enemy’s ships which endeavours to 
create a diversion. The actions which have been 
fought repeatedly during the manceuvres have 
shown the possibility of heasion the larger units 
forming the ‘‘line of battle” beyond the range 
of the enemy when the latter attempted a diversion 
for trying an enfilading fire. The system followed 
during the action consisted in keeping at a dis- 
tance the enemy’s ships, or in concentrating on any 
one, or group, of them attempting a diversion 
the fire of the three nearer divisions. From this 
method of fighting in line of battle the units, it 
is remarked, can easily take up other positions and 
form two or three separate lines. 

In his report Admiral Fournier lays stress on 
the fact that the tactics so successfully tested 
place at the disposal of the commander of a 
fleet a most valuable method of carrying out an 
engagement, should he consider it advisable to 
maintain under his immediate command the whole 
of his heavy fighting units. This method renders 
it unnecessary for him to have recourse to com- 
bined manceuvres, which are very difficult to 
execute in good order by two or three numerous 
groups, without making it necessary for them to 
mask their field of fire, or inviting a concentration 
of the enemy’s fire on the nearer and less supported 
units. Considering the explosive power of the 
larger projectiles now used, the least imprudence 
in the mancuvring of a fleet may cause the 
disablement of several units at a time. A com- 
mander who has charge of only half-a-dozen units 
may carry out in an action improvised tactics, 
relying upon his judgment and the turn of events ; 
he might eventually also re-form without suffering 
too much damage. Matters, however, would be 
different were he to command a numerous fleet, 
and in this connection the formation tested during 
the manceuvres, which allows an effective offensive 
action while preventing the concentration of the 
enemy, isthe one to follow ; when victory is within 
the range of possibility, it will be secured by tactics 
both simple and certain, in which the judgment, 
presence of mind, and navigating skill of the ad- 
miral will have free play, leaving no place for 
improvised formations, which he would be unable 
to command or suspend by signals. 

With regard to the efficiency of submarines for 
coast defence, the report reverts to the bombard- 
ment of Algiers in the day time, which formed part 
of the fleet actions, and states that a small flotilla of 
submarine boats covering the dead sectors, or the 
insufticiently - defended sectors, of certain coast 
batteries, would have been suflicient to cause the 
action to prove abortive, or to lead the commander 


were exposed to. The manceuvres, in this respect, 
show, according to the Admiral, the advantage of 
the mobile defence of a port by submarines over 
the fixed defence by batteries, even were the 
latter sufficient to prevent the enemy’s ap- 
proach ; the former wards off the damage which 
coast guns alone would not be capable of pre- 
venting. Submarines, therefore, through the 
sole fear caused by their eventual intervention, 
will succeed alone in baffling all attempts at shelling 
a coastal stronghold or at landing troops. The 
attempt at landing troops at Bizerta, which also 
formed part of the manceuvres, demonstrates the 
extent of the damage which a few submarines 
could inflict in broad daylight upon the enemy’s 
ships who would venture upon such an operation, 
and who would try to remain off shore in order to 
supply the troops and cover them with their ord- 
nance. The range of activity of torpedo-boats at 
night time, for defence purposes, was also fully de- 
monstrated off Bizerta. This was further shown a 
little later in an action which took place at night off 
Toulon, when the second squadron, during its 
endeavours to effect an entrance into the port, was 
effectively covered against the first and third fleets 
by the Toulon defence torpedo-boats and the 
squadron’s own destroyers. At Bizerta three tor- 
pedo-boat attacks, and five at Toulon, were con- 
sidered effective. 

The submarines were in action off Bizerta and 
Marseilles during three days, and each one of them 
succeeded twice on an average during the first two 
days, and three times on the third day, in approach- 
ing unperceived to within about 100 yards of their 
objective, in position to discharge their torpedoes 
against it. The increase in the average in the last 
action was due to the experience gained in the first 
two in the selection of better positions whence to 
renew attacks more frequently. 

In reference to the attacks by submarines, the 
Adiniral states that the above figures have caused 
general surprise, not only in France but in other 
countries also, owing to ignorance of the progress 
made during the last two years, both in the methods 
of attack of the French submarines and in the mili- 
tary and professional training of the men. The 
general impression acquired at the commencement 
by the first attacks carried out by submarines still 
prevailed, and according to this general impression 
the appearance of the periscope would always cause 
the assailant to be discovered in sufficient time 
to enable a battleship or a cruiser to baffie the 
attack by a defensive or an offensive evolution. 
One evolution would consist in steaming away at 
full speed outside the range of the torpedo, when 
this can be done, and the other would mean 
steaming full speed towards the submarine, in order 
to prevent it from launching the torpedo, and force 
it to plunge rapidly to get out of the way of the 
ship’s ram and keel. Of these two evolutions, 
according to the Admiral, the first alone is prudent 
and safe, when it can be carried out. The second, 
though provided for in tactics, is of very aleatory 
efficacy, when the first is impossible ; it might have 
disastrous results for the heavier ship—so much 
so that those experts who deliberately mention 
this as a possible means might hesitate to have 
resort to it in war time. When attempting the 
offensive manceuvre, the vessel would be liable to 
be torpedoed, should the manceuvre not succeed 
by reason of the position of the heavier ship 
when starling to ram. It should be remarked 
at this point that the immobility of large ships 
when carrying out landing operations greatly 
facilitates a submarine attack, and would hinder 
their attempting either of the two operations here 
referred to. The offensive action of submarines 
against the units of a fleet carrying out the shelling 
of land batteries is facilitated in the same way by 
the comparatively slow speed of the units forming 
the fleet, and their regular succession, one after 
the other, when firing. 

Moreover, either of the two manceuvres in ques- 
tion can only take place when the periscope of the 
submarine has been sighted, and no means are 
available for saving a large ship from disaster so 
long as the submarine has not revealed its presence 
by showing its periscope. A possible enemy, the 
Admiral adds, will do well not to count any more 
upon the relative safeguard offered by the sighting 
of the periscope, inasmuch as each of the French 
submarines is now fitted up in such a way that it 
can take up a course leading to its objective and 





of the assailing fleet to abandon the attempt 
altogether, owing to the very great risks his. ships 


torpedo it, making very slight use of the periscope. 
To secure this, it is only necessary to cause the top of 


the apparatus to emerge slightly from the sea, and 
as infrequently as possible, for rapidly rectifying 
the position, until the torpedo is launched. At this 
critical instant, a more precise observation through 
the periscope is necessary in order to aim the tor- 
_ but the submarine is at that instant ready to 

unch its torpedo. This may even then occur pre- 
maturely, but not without some chance of success, 
even should it be ascertained that the objective is 
turning hastily to get out of range. In their first 
offensive operations, a few years ago, the submarines 
could only effect alternate emersions and immer- 
sions of their fixed periscope by modification in 
the depth of immersion of the craft itself; but 
such is not now the case, and the new sighting 
devices now available allow a commander to work 
his periscope in the most discreet manner without 
modifying the immersion of the submarine, and with 
sufficiently long intermissions to hide the approach 
of his craft, in calm weather, to within about 100 
yards of his objective. This position obtained, the 
launching of the torpedo is but a question of profes- 
sional skill, much easier arrived at by frequent 
practice than that of concealing the approach. There 
remains, it is true, to reckon with the imperfections 
in the launching apparatus; but many of these 
imperfections have already been made good, and 
before long the launching apparatus will no longer 
give rise to any trouble. Even now, however, the 
launching of a torpedo by a submarine is much 
more reliable than that by a torpedo boat on the 
surface. 

Bad weather, which might prevent submarines 
from taking part in the defence of a port against 
landing operations or against shelling, need hardly 
be taken into consideration, as it would also prevent 
the enemy's fleet from attempting both these opera- 
tions. Even then, submarines might reach the 
latter fleet by navigating under water. 

Such a mobile defence, formed of craft with a 
comparatively short radius of action, would not be 
sufficient to carry out an attack against heavy units 
over a widely extended coast line, offering many 
points on which troops could be landed. 1t becomes 
therefore necessary, says the Admiral, to connect 
the centres of the mobile defence, and to cover the 
intermediate weak points of the coast by a second 
series of more powerful craft of greater range, 
formed of destroyers and offensive sea-going sub- 
mersible boats of greater tonnage. This latter type 
of boat, owing to its shape being on the lines of an 
ordinary craft of current construction, can navigate 
on the surface ; it carries a considerable armament 
of larger calibre torpedoes, and can, in the open 
sea, find protection by a temporary immersion. It 
can therefore, under any circumstance, await the 





enemy to torpedo it on its course to the ports or 
over the most frequented routes. All its attacks 
may not succeed, but some of them surely will, and 
this fact is to be seriously borne in mind ; it should 
also be noted that the cost of one such sea-going 
submersible boat is only the twenty - fifth part, 
approximately, of the cost of a modern battle- 
ship. 

The report earnestly advocates, as one of the 
lessons learnt from the manceuvres, the active co- 
operation of heavy fighting units with submarine 
boats, and the building for offensive purposes of 
independent divisions of sea-going submersible 
boats of large radius of -action, reinforced, if 
necessary, by destroyers, and distributed over 
centres of the French, Corsican, Algerian, and 
Tunisian coasts. In case of war, the submersible 
boats would cruise over the North Sea, the Channel, 
and the west Mediterranean, approaching near the 
enemies’ harbours and commanding the traffic over 
the most busy maritime routes of the world. This 
being secured, the heavier fighting fleets formed of 
battleships and cruisers would be free to engage 
the enemy on the Atlantic Ocean, radiating from 
the French Atlantic ports, where they would have 
nothing to fear from an enemy’s submarines. But 
this should be conditional upon the full equipment 
of both the naval stations and commercial harbours 
with ships and gear specially designed with a view 
to dredge for mines in deep water, in order that 
the submersible and lighter craft be not hampered 
in their action by floating and submarine mines 
laid in the course of hostilities. The destroyers 
and other ships of light build and high speed, or 
ships to be specially designed for the purpose, 
should be equipped with the necessary implements 
for the laying of mines in the enemy’s waters, but 
means should be taken at the same time to render 
such mines inoffensive on breaking loose, inasmuch 
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as the next conference to be held at the Hague will 
no doubt make this a condition for the safety of 
neutral or friendly ships. 








BOARD OF TRADE REPORT ON THE 
HIGHGATE TRAMWAY ACCIDENT. 
Coronet H. A. Yorke’s report to the Board of 

Trade on the accident which happened on the 
Highgate tramways on June 23, while it contains 
a large amount of matter and evidence, turns upon 
two main points. The chief point is the question 
of the experience of the driver, and the second the 
fitting of the brakes. With regard to the first, it 
will be remembered that the driver (Cone) had had 
but twenty days’ actual working on the trams, the 
remainder of his time having been spent under 
tuition. Colonel Yorke points out that ‘‘no 
amount of schooling can do much more than 
teach a man how to turn handles. It does 
not harden his nerve, or give him confidence in 
himself or in the apparatus at his disposal], or 
teach him how to act in times of emergency. 
Nothing can do these things but actual experience 
on the road, in charge of a car.” In this 
matter the Board of Trade inspector reminds us 
that the tramways are at a disadvantage com- 
pared with the railway companies. These latter 
have at hand, in the necessity of employing fire- 
men and in having to handle a large variety of 
traffic, efficient schools for the training of men who 
ultimately become drivers. The tramways have 
none of these means, and while they may train a 
man to use his hands, they cannot do much in the 
way of backing this with the sang froid born of 
long service. It would appear that in this case 
the driver did his best according to his knowledge, 
and, in rotation, probably went through, at least, 
two or three operations according, perhaps, to in- 
structions which he may have received at the 
school as to ‘‘what to do in case of emer- 
gency.” But Colonel Yorke, from the evidence, 
draws the conclusion that these operations were 
performed in such quick succession that, prac- 
tically speaking, none took effect. Having ap- 
plied the hand-brake and skidded the wheels, 
the driver, without thoroughly releasing his brake, 
turned quickly to other means, which were simply 
rendered inoperative by the failure of the first 
application and its non-release. In noticing the 
accident in our issue of June 29, we drew attention 
to the fact that it needs a man of strong ‘nerve to 
throw brakes fully off when a car is beyond control ; 
the tendency with most men would be to apply the 
brake still harder when the speed increased. The 
unfortunate driver in this case lost control of his 
nerves as completely as he did of the car, as is 
proved by his last action before quitting the car, 
which was to put the controller handle in a position 
for brake full on, while he allowed the reversing 
key to remain in reversed position. 

The second point brought up by the report is 
that of the fitting of the brakes, and in this the 
Inspector is of the opinion that the clearance given 
in this instance was insufficient. The blocks were 
new ; they were hung low, so that their arc of con- 
tact was well below the centre line of the wheel, 
and only ,'; in. clearance was allowed. This com- 
bination may have caused the locking of the wheels. 
With so little clearance, the spring provided for 
drawing off the brakes would be compressed but 
little, and under such circumstances may not have 
had an effect strong enough to draw the brake off 
once the wheel and block had become jammed. 

That the wheels did skid for the greater part, if 
not all of the way down the hill, seems likely from 
the fact that flats were found on the treads after 
the accident. The car had only been turned out of 
the shops the previous day, after a thorough over- 
haul, and it is to be presumed that cars are not 
usually turned out of the shops in this condition. 
The number also of these flats suggests that the 
brakes had given trouble before that very morning, 
as the driver said they did. 

It is somewhat surprising that the fact of the 
rails having been watered is scarcely touched on 
by the inspector. Although he deals with ques- 
tions of braking efficiency, and mentions in other 
places in his report that the rails had been watered, 
he offers no comment on this practice, which is 
adopted to reduce the friction on the flanges. It 
should be one of the chief cares of all concerned 
in the safe running of these trams that the braking 
effects obtained should be as great as ible. On 
Steep sections, such as the Archway Hill, at least, 








the rails should be kept dry if possible, so as to 
obtain the highest efficiency in braking operations, 
provided, of course, that the rails are not greasy. 
A thoroughly wet rail is far better than a greasy 
rail. 








NOTES. 

Tue Use or Cement-Grovt in SHart-SInKIna. 

ExpeRIMENTS have recently been made on the 
Continent with a new process of sinking shafts 
through water-logged strata, which is claimed, under 
conditions favourable to its use, to be both cheaper 
and quicker than either the freezing process or the 
Kind-Chaudron method of sinking. The plan 
followed is to grout up the fissures in the strata 
round the site of the wrojected shaft, which can 
then, if all goes well, be sunk in the dry. The 
method seems to have been derived from that 
sometimes fullowed in checking, by grouting, the 
leakage through the tubbing of existing shafts. 
The same plan was also adopted some years back 
for sealing up the lining of a deep well sunk by 
the East London Water Works Company at 
Barking. In carrying out some similar work at 
one of the shafts of a coal-mine at Courriéres, 
M. Portier, the engineer in charge, observed 
that the cement injected was far greater in quantity 
than sufficient to fill the known free space behind 
the tubbing, and had evidently made its way into 
the fissures by which the water was reaching the 
space at the back of this tubbing. He concluded, 
therefore, that it would be possible to sink through 
water-bearing strata without difficulty if these 
fissures were previously grouted up by cement forced 
down into them through bore-holes sunk from the 
surface. From a recent article in the Genie Civil 
we learn that an attempt to do this made at the 
Bethune mines in 1904 did not, however, prove 
very successful, since the mud and other detritus pro- 
duced by the boring-tools also found their way into 
the fissures, and hindered the proper setting of the 
cement. It appeared therefore that it would be 
necessary to wash these fissures out by drawing 
water through them up to the surface previous to 
commencing the operation of grouting. At the next 
application of the process—made at the Konig 
George mine, Saxony—this course was followed, 10 
cubic metres of detritus being thus removed from 
the fissures, which were then successfully grouted 
up, but only at the sccond attempt, after which 
the shaft was successfully sunk in the dry. It 
appears that whilst the grout will fill and set in 
fissures, it is useless to try to grout up sand, clays, 
or the detritus from the boring-tools, the whole of 
which must be first washed away. 


Tue Recovery or Tin From Tin-Puiate, 


By far the largest proportion of the tin used in 
the arts is pee coll for making tin-plates, and 
these, in turn, are mainly used for making the tins 
in which various comestibles are preserved. The 
total weight of the tin on the A wove is said to 
average 5 per cent. of the total weight of the 
sheet ; and there has been in the past great difli- 
culty in recovering this tin by a commercially 
protitable process, in spite of the high price of 
the metal. That contained in the solder used in 
making the joints of the tin can be, and is, re- 
covered by simply heating the tins sufficiently hot 
to cause the solder to flow; but this process is 
useless as a means of recovering the rest of the 
metal. According to the Electrotechnische Zeit- 
schrift, however, this feat is now being success- 
fully accomplished at Copenhagen by the Bergsoe 
process. In this a solution of stannic chloride is 
os over the tinned surface, when it takes up 
urther tin forming the stannous salt. The latter 
is then electrolysed, the additional tin dissolved 
is deposited, and stannic chloride reformed. The 
tins can, it is stated, be treated without requir- 
ing a preliminary cleansing. A hole is punched 
in the bottom of each, and a number are then 
placed in a basket, in which they remain during the 
whole of the subsequent treatment. When filled, 
the baskets are placed in a series of tanks, through 
which flows a 2 per cent. solution of stannic chloride. 
As this solution flows from tank to tank it gradually 
becomes richer and richer in tin by forming the 
stannous salt of the metal, as explained above. 
From the last tank of the series it is raised into 
the electrolytic vats by a pump constructed entirely 
of brass, so as to be unacted on by the fluid passed 
through. Here the stannous chloride is 


— 
reduced to stannic chloride, which is return to} 





the dissolving vats, whence it picks up more tin, to 
be again regenerated by electrolysis. The process 
is therefore a cyclical one. The tin is deposited in 
small crystals measuring about ,4 in. long. Being 

rfectly pure, it is saleable at the same price as 

nea. The energy expended in the electrolysis is 
said to be 47 kilowatt-hours per ton of the metal re- 
covered. Though, as stated, the process is a cyclical 
one, the same solution cannot be used for more 
than three or four rounds of the vats, since it 
becomes charged with chloride.of iron. 


Latent Derects. 


It sometimes happens that a machine sent out 
from the workshop may to all appearances be 
sound, whereas in truth it contains a defect which 
renders it useless to the purchaser. Who is liable 
in sucha case? It was decided long ago that in 
the sale of an article for a specific purpose there is 
a warranty by the vendor that it is reasonably fit 
for the purpose, and there is no exception as to 
latent undiscoverable defects. As an example, a 
plaintiff ordered and bought of the defendant, a 
coach-builder, a pole for his carriage, the pole broke 
in use, and the horses became frightened and were 
injured. In an action for the damage the jury 
found that the pole was not reasonably fit for the 
carriage, but that the defendant had been guilty of 
no negligence. It was held that the plaintiff was en- 
titled to recover the value of the pole, and also for 
damage to the horses, if the jury, on a second trial, 
should be of opinion that the injury to the horses 
was the natural consequence of the defect in the pole. 
Latent defects are so often a cause of annoyance that 
they are frequently specially provided for in policies 
of marine insurance. The meaning of the phrase 
‘* latent defect” was considered in the recent case 
of Oceanic Steamship Company v. Faber ((1906) 11 
Com. Cas. 179), to which the attention of engineers 
should be called. In that case a policy of marine 
insurance effected on a vessel from May, 1902, to 
May, 1903, contained the Inch Maree Clause—viz., 
‘This insurance also specially to cover loss of and, 
or, damage to hull or machinery through the negli- 
gence of master, mariners, engineers, or pilots, or 
through explosions, bursting of boilers, breakage of 
shafts, or through any latent defect in the machi- 
nery or hull, provided such loss or damage has not 
resulted from want of due diligence by the owners 
of the vessel, or any of them, or by the manager.” 
In 1891 a new end was welded on to the tail-shaft. 
That weld caused a flaw in the shaft. In 1900 the 
shaft was drawn and passed by Lloyd’s surveyor. 
The flaw developed into a crack so as to become 
visible on the surface of the shaft some time between 
April, 1900, and October, 1902, but so long as the 
shaft was in sitw could not be discovered. In 
October, 1902, the shaft was drawn, and the crack 
was discovered. The shaft was condemned, and 
was replaced by a new shaft. In an action to 
recover the cost of replacing the shaft, it was held 
that a latent defect becoming patent was not 
within the words of the clause. The crack which 
was the damage was not a damage to machi) ¢ry 
caused by a latent defect ; it was the latent d.rect 
itself. There was no damage to the machinery 
through a latent defect. Such damage through a 
latent defect must be caused by or arise during the 
currency of the policy, of which there was no 


evidence. The word ‘‘through” in the clause 
meant ‘‘in consequence of” or ‘‘caused by.” It 
was further held that ‘‘damage to . . . machinery 


... through . . . breakage of shafts” means 
damage caused by, and consequent upon, the break- 
age of shafts, and not the mere breakage of 
shafts, unless caused by a peril insured against. 


A Srncutar Errect or Friction. 


In a communication presented to the French 
Academy, E. Guyou comments upon some curious 
experiments made by De Saintignon, of which 
Guyou gives only a brief account. A spherical 
vessel is rotated about its vertical axis some 800 
times per minute; dimensions are not given. 
Powdered substances are distributed in the water 
contained in the veesel. When the vessel is rotated, 
the powdered particles will arrange themselves 
along the axis of rotation, if they are less dense than 
water. But if they are heavier than water they 
will collect, not on the equator of the vessel, as 
one might expect, but on two rings corresponding 
to equal parallels of latitude on both sides of the 
equator. In explaining this apparent paradox, 
Guyou points out that, after a certain time, the 
particles will revolve with the velocity ofthe globe, 
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and the effects of gravity and of centrifugal. acce- 
leration may be neglected. The resultant’ of the 
remaining forces will urge any particle’ in the 
direction of the radius of the liel in which it 
finds itself. If the particle is less dense than the 
liquid, the resultant will be centripetal, and the par- 
ticle will move towards the axis of rotation ; if the 
particle is denser than the liquid, the particle will 
travel towards the wall of the vessel. Having reached 
the wall, the particle will be pressed against it by 
this radial force which is at right angles to the 
axis of rotation, and therefore oblique to the wail. 
The angle which the normal to the respective point 
of the wall forms with the force will be equal to 
what we call latitude in determining positions on 
our globe; we may thus speuk of the latitude of 
the particle. If now the latitude of the particle is 
greater than the angle of friction between the 
particle and the wall corresponding to the condi- 
tions of the experiment, the particle will glide 
towards the equator. If, however, the latitude of 
the particle is smaller than the angle of friction, 
or equal to it, the particle will remain at the point 
where it met the wall. The globe may thus be 
imagined to be divided into three zones. The central 
zone will lie between the two parallels north and 
south of the equator, whose latitude is equal to the 
angle of friction ; the two other zones or segments 
will lie outside this equatorial belt. For the 
particles within the belt the latitude will be 
smaller than the angle of friction, and they will 
therefore remain in their belt ; the ticles outside 
the belt will have a greater latitude, and they will 
glide down to the parallel where the latitude and 
the angle of friction are equal to one another. 
Thus, with powdered charcoal, we observe two 
black circles of latitudes about 30 deg., limiting an 
equatorial belt which is turbid with black spots of 
charcoal, while the two polar segments will be clear. 
The case of coal is unfortunately the only one 
concerning which the brief details quoted are given. 
It would be interesting to have further data, and 
to ascertain whether friction is really the only or 
the chief determining factor in the phenomenon. 
Experiments might be made with heavy precipi- 
tates. Guyou suggests that the observed latitude 
should be measured for the direct determination of 
the angle of friction. 








Extensions at Messrs. Verttys’ Works.— We under- 
stand that Messrs. Veritys are making considerable 
extensions to their works by erecting and equipping 
a new shop to be used for the manufacture and testing 
of small motors and fans, thus leaving greater accom- 
modation for their larger motor and dynamo business. 





Persona. —Mr. W. N. Colam, M. Inst. C.E., M. Inst. 
M.E., Past President of the Society of Engineers, of 
27, Rutland-square, Edinburgh, has taken over the busi- 
ness of Mr. James More, jun., M. Inst. C.E., F.R.S.E., 
who has lately retired in consequence of ill-health, and 
who was until recently practising in Edinburgh as a 
tramway expert.— Messrs. Thos. Firth and Son, Limited, 
wish to give notice that their London office has been 
removed to 8, The Sanctuary, Westminster, S.W.—We 
are requested to state that Messrs. Hal Williams and 
Bridges have taken new offices at 3, Salter’s Hall-court, 
Cannon-street, E.C.—The Tehuantepec National Railway 
Company of Mexico announce that their offices have been 
removed from Victoria-street, S,W. 48, Lime-street, 
E.C.—Mr. Charles F. Brown afd . H. T. Lewenz, 
A.M.I. Mech. E., have taken over the business of Mr. W. 
H. Hillier, of Romsey, Hampshire. They will trade under 
the name of Hillier and Co., Camperdown Motor Works, 
Romsey, Hants, and will manufacture the ‘‘ Little Giant” 
motors, besides carrying on a general mechanical and 
electrical engineering business. 





Tue THames SteamBoaT Service.—The Lancet also 
has a word or two to say about the Thames steamboat 
service. As everybody is just now throwing meta- 
phorical bricks at the Council, we suppose that the 
Lancet thought it might as well give a prick or two just 
to make the situation a little more lively. The wear and 
tear of active service, it says, would —- the steamboats 
in better working order than keeping them laid up, and 
it proceeds to suggest that tie es should be used as 
ozonisers, or be employed in the dissipation of fog. 
Alternative schemes are suggested whereby the boats 
might be used for the SS of electricity for lighting 
the Embankment, or for power for the new trams. This 
last is a cruel cut, coming as it does on the top of 
Colonel Hemphill’s statement, that, having built a 
generating-station, the County Council must have trams 
for it to work, so that the station shall not be run ata 
loss. Somehow this way of looking at things seems to us 
rather inverted. ‘‘ Machinery not in motion,” says the 
Lancet, ‘is an anachronism, and a curious commentary 
on a body of municipal legislators who are proud to be 
called progressive.” There is not much of a progressive 
nature about the Thames steamboats at this time of 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets. ) 


Avuaust. SEPTEMBER. OcTOBER. 











AUGUST. SEPTEMBER. OCTOBER 
In the accompanying diagrams each vertical line represents a market day, and each horizontal! line 
represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and 1l. in all other cases. 





year. 


The price of quicksilver is per bottle, the contents of which vary in — from 70 Ib. to 80 Ib. The metal 


prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin plates are per box uf I.C. cukes, 
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PUMPING PLANT AT PORTSMOUTH DOCKYARD. 


CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND CO., LTD., ENGINEERS, LEEDS. 
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to Figs. 1 to 3.on our two- 





our two-page plate and on page 598 and the jing either of two sets of three-throw pumps. The 
t page we give illustrations of a salt-water | latter are located 
1g plant recently supplied to the Admiralty by 
essrs. Hathorn, Davey, and Co., Limited, of Leed 

Che plant in question has been installed at the main 
pumping station, Portsmouth Dockyard, and is in- 
tended to supply the fire services, and. also the water 
required for certain other purposes for which sea-water 
18 as suitable as fresh. As will be seen on reference 
. page plate, the equipment 
uplicate, there being two compound-condensing 
engines, either of which can drive y means of gear- 


in wells, as indi 
‘and 2. Platforms facilitating access to the pum 
. |examination or repair are carried across the well, sup- 
rted on [-beams, as indicated in Figs. 1 and2. The 
weight of the pump is, it will be seen, taken by heav 
rders built into the side walls of the well. 
rough the latter at different levels are re- 
produced in Figs. 4 to 7. The quantity of water to be 
raised by each set is 100 tons per hour, the 


pressure 
required in the delivery main being equivalent to a head 


{Pe and are constructed of gun-metal throughout. 
e barrels are 16 in. in diameter, and the stroke 
2ft. Gin. All the valves are of the multiple annular 
—eeggee giving a large opening with a small lift. 

he valve-boxes are circular in form, thus giving 
them great strength to resist the water pressure, 
whilst at the same time matters have been arranged 
so that the buckets can be easily withdrawn, and there 
is ready access to the foot’ and head valves. The 
three head-valves, as shown, all deliver into a single . 
rising main. The crank-shaft for these pumps, and its 
framing, is illustrated separately in Fig. 11, annexed. 
The uction gearing has a ratio of 3 to 1, and the 
teeth are all machine-cut, the large spur-wheels having 
mortice teeth. 

Back and front views of the engines are given in’ 
Figs. 8 and 9, page 598, whilst Fig. 10, annexed, is a 
cross-section. The engines are of the inverted cross- 
compound type ; they have cylinders 14 in, and 24 in. ' 
in diameter, with a 1-ft..6-in. stroke, and are designed ' 
to run ata s' of 90 revolutions per minute. They 
are now working with steam at 70 lb. boiler pressure, ' 
but are so arranged as to be capable of using econo- 
mically steam at 150 lb. pressure in the event of new 
boilers being installed. As shown in the cross-section, 
Fig. 10, both cylinders are jacketed, the liners being of - 
hard cast-iron, renewable if required. The cylinder 
covers and the conical pistons are steel castings ; and 
the pistons have self-adjusting locked packing-rings of 
the Admiralty pattern. The gland packings for the 
piston-rods and valve-spindles are of a special type, 
the maker’s floating metallic packing “egy - used in} 
combination with ordinary stuffing-boxes. Gearing is 
fitted to ensure uniform screwing down of the gland- 
nuts in making adjustments. ; 

The high- pressure cylinder has two piston-valves, one 
working inside the other as an expansion-valve, The 
cut-off of this valve can be adjusted whilst the engine, 
is running, by means of the handle and worm- ing, 
shown at the foot of the expansion-valve spindle-guide 
in Fig. 10. This handle is almost immediately under. 
the main stop-valve hand-wheel, as shown in Fig. 8, so. 
that it is readily accessible from the engine-room floor. , 
The low-pressure cylinder has an Admiralty pattern, 
balanced slide-valve working on a renewable valve 
face. The governor is driven direct from the crank- 
shaft by gearing and an inclined shaft, as best seen 
in Fig. 8. The gear-wheels have all cut teeth, and 
run in oil baths. The engines are, moreover, designed 
so as to be capable of working either when exhausting 
into a condenser or direct into the atmosphere. 
The change-over valves for this purpose are all grouped 
together to the left of the engine, as indicated in 
Fig. 9. 

me in case of fire, the engines may be required 
to work at their highest capacity for an indefinite 
period, special attention has been paid to the provision 
of ample bearing surface in all the brasses and to the 
oiling arrangements. To this end sight-feed lubrica- 
tion is provided to both the fixed and moving journals, 
and a water service is also laid for cooling these if the 
necessity should arise. 








INDUSTRIAL NOTES. 

Tur Twenty-Ninth Quarterly Report of the General 
Federation of Trade Unions is one of the most important 
yet issued. In the reference to the annual gatherings 
of the Trades Union Congress and of the Labour Part; 
the lack of publicity of its proceedings compared with 
that of the two latter bodies is shown to be due to the 
fact that its business is mainly confined to matters of 
administration rather than to debatable political ques- 
tions or measures. The only exception this year was 
a resolution on labour exchanges. The report boasts: 
of the striking agreement that exists among the bodies 
affiliated to the Federation. ‘‘ For the second year in 
succession no alteration was made in the rules; and 
for the fifth year in succession no appeal was lodged 
against the decisions of the management committee.” 
It adds that this experience ‘‘ speaks well for the 
principles upon which the Federation is based.” The; 
report deals with the chief disputes during the quarter 
reported on, the ay being the Clyde strike of 
10,000 men, and of many thousands of others directly 
or indirectly involved. As there is now a chance 
of settlement, further reference to what the report 
says would be out of place. At Loughborough some 
200 coachmakers struck, arbitration being refused. 
In other trades there were movements for advances in 
wages. It is stated that the system of weekly wage- 
payments is extending greatly, and will be nearly 
general in the coming new year, The question of un- 
rege — sree is dealt with from the standpoint of all 
the affiliated unions, and hence deserves attention, 
because it is an authoritative decision of trade unions 
representing an te of over 600,000 members. 


Shorter hours and no overtime are suggested as the 
best immediate remedies, which will enable room to 


be found for a portion, at least, of those out of 


employment. 


he great increase of 100,000 affiliated members was 








of 110 ft. ‘The pumps are of the 


due to the affiliation of the Amalgamated Northern 
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Cuunties Weavers’. Association, the effect of which 
was to raise the membership to over 600,000 Three 
societies in the pottery trades have also juined 
forces by amalgamation. The quarter, financially, was 
a good one, the income being 6993/. 11s. 7d. ; the ex- 
penditure was 1998/7. 71. 10d., leaving a balance of 
4995/. 33. 9d. to be added to the reserve fund, which 
reached, at date of report, 140,781/. 11s. 4d. If the 
Federation had shown in any degree a tendency to 
foster strikes, this large balance would cause some 
anxiety in the capitalistic world. But experience has 
showa that the Federation is having a steadying effect. 
A comparison of the respective contributions quarter 
by quarter would be valueless, as those of some societies 
may not come within a particular quarter; it is only 
early that a fair comparison cvn be instituted. The 
larger contributors were the Boilermakers and Iron- 
Shipbuilders, 723/. 2s. ; Shipwrights, 1337. 16s. 4d. ; 
Coach-builders, 1102. 19s. 4d. ; Boot and Shoe Opera- 
tives, 3727. 12s.; Painters, 1807. 18s. 5d.; Iron- 
founders, 263/. ; Spinners, 298/. 13s. 4d. ; Plasterers, 
116/. 10s. 8d. ; Card-room Operatives, 426/. 183. ; Eagi- 
neers, 1307/. 14s. 4d. ; Union of Labour, 1387. 15s. 8d.; 
Tailors, &c., 2751. 2s. 4d. All the others were under 
100/. Only in five cases were the Federation benefits 
aid over 100/.—namely : Cotton-Spinners, 1281. 5s.’; 
ingineers, 266/. 15s. 10d. ; Gasworkers, 136/. 5s. 10d. ; 
Ironfounders, 426/. 5s ; and Quarrymen, 139/. 17s. 1d. 
The entire cost of management, salaries, committees, 
delegations, printing, stationery, postage, rent, fuel 
and light, and cost of annual meeting amounted to 
611/. 3s. 3d. The dividends and interest amounted 
to 1011/. 163. 7d. The total cost of all payments as 
benefits was only 1387/. 4s. 7d. It will dae be seen 
that, financially, the Federation is prosperous. 


It ie astonishing to see the part being played in the 
pending borough elections by the problem of the un- 
employed. All sections appear to have ‘‘ caught on” 
this question. The two ‘told gangs” of the vestry 
type, representing Tory and Liberal, as well as the 
modern Progressives ard Moderates, are using it quite 
as freely as the Labour Party and Socialists. It is 
significant that it should be so, for it shows how 
largely the subject hasentered into our social, muni- 
cipal, and political life. If it had not attained a de- 
finitely important position, the old parties would have 
ignored it, or stoutly opposed it. Seeing its import- 
ance, they are using it asa cry to catch votes, Fortu- 
nately, the President of the 1 Government Board 
is a strong man, hard-headed and practical, with 
experience ; and he does not spare himself in the 
matter of work. Before assenting to anything, he 
examines and tests it for himself, and then doubtless 
he consults his colleagues and the experienced officials 
at the Local Government Board. In this way wild 
schemes will be set aside, and practical ones be tried. 
The reclamation of land from the sea and rivers he 
favours as suitable for certain sections of the unem- 
ployed. This work, if costly in the first instance, is 
of permanent value to the community. Every acre 
setae is an asset for ever to the nation’s credit. 
Farm colonies will teach the workers how to till the 
soil, and thus prepare them for agricultural work. 
Parks and opens spaces and the streets and roads of 
the Metropolis will provide nes for many hun- 
dreds of men, and London will be all the better for 
the work accomplished. But in no case must any of 
the jobs be a mere lounging ground for the lazy, the 
constitutionally tired, or the street-corner man. If 
men are hired to work for pay, they must give of their 
best for stich pay, or be branded as idle vagabonds 
and pests of society, The man who can work, and 
will not work when employment is found for 
hjm, deserves no pity. He gets little or none in the 
United States, in Canada, Australasia, or other 
British Colonies. Sympathy with suffering, help for 
the distressed, denote a healthful state of things in 
the body politic, but abused charity is hateful. 


The public conscience has been, and is being, stirred 
by the exposures cting our sweated industries. 
The exhibition in don, followed by those in 
Leicester and Birmingham, and by the oye con- 
ference held in the Guildhall, Lethon, s had an 
——e effect. The system is not fair to the 
good employer, nor, ia fact, to the general run of em- 
ployers, whether termed “ ” or not, and it is 
cruel to the workers. Thereare in the system dangers 
to the public, for the .vork is often done under 
insanitary conditions, often in places where infectious 
diseases abide. The wonder often is that the germs of 
disease are not more frequently carried from the work- 
room to the mansion t popular reports indicate. 
Much has been done under the Public Health and 
Factory and Workshop Acts to reduce the danger, but 
it is not by any means abolished. One fact here 
deserves to be recorded to the credit of trade unionism. 
The Amalgamated Society of Tailors, more than a 
quarter of a-century ago,- provided in its rules that 
where any member of the union was suffering from 
any infectious disease, he should cease work and 


receive sick benefit, even- if able’ to work, rather than 


run the risk of danger to his fellow-workers or to the 
purchasing public. Severe inspection under all the 
Acts in force will stamp out those dangers both to the 
workers and to the general public. At the Guildhall 
Conference the enforcement of a minimum wage 
was urged by the trade-union representatives; and 
Mr. Askwith, K.C., the arbitrator so often appointed 
by the Board of Trade, agreed. Does this represent 
the Board of Trade’s view? If so, the result will 
be quickly and effectively seen. But fixing wages 
by Act of Parliament is going back to the times of 
Edward III. and the Ordinance and Statutes of 
Labourers. These Acts are at the root of many 
of the industrial evils of later times, covering about 
six centuries of work and wages. Emancipation from 
those and subsequent Acts prepared the way for 
better conditions, and these have vastly improved 
since the repeal of the Combination Laws in 1824 5. 





France is once more to the fore in political in- 
novation. The new Ministry contains a Minister of 
Labour. The creation of a Minister of Labour 
by the French Government shows unmistakably 
how industrial and social questions are forcing them- 
selves to the front. Le Petit Parisien sneers at 
the opponents to the new departure, on the score of 
extra cost. ‘‘They are not very numerous,” it says. 
It adds :—‘‘ The controversy seems to us contemptible, 
when it is remembered that the material and moral 
claims of millions of men are concerned. It is said by 
the new Ministry and its supporters that the extra 
cost will be trifling—merely the salary of the Minister, 
24007. a year. The Labour Minister will take over 
certain departments hitherto under four Ministers, he 
being invested with full authority and control. The 
various functions will now be consolidated into one 
department. The probability is that the change will 
effect economies in administration; but even were it 
not so, there is often advantage in centralisation. 
The new Minister of Labour is a Socialist, though not 
of the group that follow M. Jaurés. Much will depend 
upon the attitude of the various Labour groups in 
France as to the success of the newly-created office 
and its official. If they support him we may see some 
useful legislation affecting the toiling millionsof France ; 
if they desert him, or press for too much all at once, 
they will make a mess of the whole thing. 

he need for a Minister of Labour in this country 
is much greater than in France; but he would not 
repose on a bed of roses. Industrial legislation here is 
greater, far more reaching than in France, or in any 
country in the world. There are the Factory and 
Workshop Acts, the Alkali Works Acts, and the 
Mines Regulation Acts, and more recently the Quarries 
Acts, all under the department of the Home Office. 
The Merchant Shipping Acts and the Railway Acts, 
bearing upon labour, are under the Board of Trade, 
as is ~ & the Labour Department. Then there are all 
the Acts relating to trade unions, friendly societies, 
building societies, loan societies, co-operative societies, 
working-men’s clubs, and trustees savings banks, 
under the control of the Treasury. Certain depart- 
ments of work are under the War Office and the Ad- 
miralty ; the Post Office comes in for a share of legis- 
lation, and also the Board of Works, and the Statione 
Office, now a bigdepartment. All these could well 
be merged into one department —that of the Minister 
of Labour. 
Admiralty, Post Office, Board of Works, and Sta- 
tionery Office would be all the better for the change, 
and possibly a saving might be effected. The Chief Re- 
gistrar’s office would have to be merged wholly, as it 
is a department all to itself, and has hitherto been 
starved in comparison with other departments. Cen- 
tralisationsuch as this is needed, and would be beneficial 
to the nation. Of course, much would depend upon 
the minister gelected, but no selection could be more 
rotesque than some which we have seen in the 

t twenty years, especially at the War Office, the 
Admiralty, Board of Trade, and Board of Works. Some 
of the duties of the Local Government Board would 
aleo have to be merged, if a Minister of Labour were 
appointed, but the general supervision of health and 
sanitation would have to be in the hands of the Local 
Government Board, as it now is. Unification of 
duties and responsibilities is required, with capable 
qualified men at the head of each department. In 
this way alone can we secure good and efficient 

vernment and administration in all their varying 
etails. 





The pending municipal and borough elections are 
likely to see curious developments this year in many 
places. The Labour Party, or local groups, seem deter- 
mined to capture all the seats they can, quite irrespec- 
tive of the claims of the ratepayers, who contribute 
a very large proportion of the rates. The cry of the 
unemployed is being used for the purpose of pushing 
the claims of municipal and borough council employés, 
regardless of the fact that the money for wages and 
materials. come out of the pockets of the ratepayers 





within the boundaries of each local authority. The 


The Home Office, Board of Trade, Army, | ] 





hired seek to control the hirers ; they who have go 
often condemned the exploitation of labour now seek 
to exploit capital. Both are unhealthy signs in our 
body politic. Exploitation is not a savoury word ; it 
means more than a fair day’s wage for a fair day’s 
work, which is not the basis of any fair wages 
scheme. The man who seeks to give a minimum 
of work for a maximum of wages comes very near to 
the loafer who wants wages without work. 





The conferences which have taken place between 
the representatives of the employers and employed in 
the disastrous wages’ dispute on the Clyde failed to 
come to any agreement last week. No truce was 
arranged, so that the strike continues, and men are 
being discharged, by reason of the strike, who are not 
parties to it. This is inevitable. That is one reason why 
strikes and lock-outs are so deplorable, and one reason 
also why the —_ desire to see them averted, or 
settled, when they occur. ‘“‘ Outside interference ” is 
rejected ; but it is often difficult to decide what is 
*‘outside interference,” as all the districts affected 
have an interest in industrial peace. 





The iron and steel trades are evidently looking up, 
A large and very steady market is reported, and good 
business in all directions. There is every prospect of 
the year finishing up with trade in a very healthy 
state. The chief complaint appears to be that the de- 
livery of raw material cannot be obtained fast 
enough. Most of the makers of pig iron, it is said, 
have sold their whole output for the current year, and 
are booking orders for the first quarter of 1907. Pro. 
ducers are thus able to select their own customers. In 
the finished iron branches business was active and im- 
proving. Prices were advanced in gas strip, and 
hardening in the short branches. Unmarked iron is 
also firmer, with an upward tendency. That a good 
deal of finished material is being used up is evident 
from the last returns by the Labour Department of 
the Board of Trade. The engineering branches are 
mostly busy. In the Midlands the proportion of un- 
employed is nearly 1 per cent. better than a month 
ago, only 2 per cent. being reported; previous month 
2.9, and a year ago 3.9 per cent. In Lancashire also 
there is a slight improvement in some centres. In the 
Manchester, Salford, and Liverpool districts 2.3 per 
cent. were reported to be unemployed, 2.5 in the pre- 
vious month, and 4.2 per cent. a year ago. In the 
Oldham, Bolton, Blackburn, and Burnley districts the 
proportions respectively were 1.9 per cent.—the same as 
in the previous month, and 3.2 per cent. a year ago. 
The mean percentage for all districts in England, 
Scotland, and Wales was 2.8 per cent.—the same as in 
the previous month, and 4.5 per cent. the same month 
@ year In the miscellaneous iron and steel-using 
industries the state of trade is similarly favourable ; in 
the aggregate the proportion of unemployed was 2.5 
per cent.; previous month, 2.6 per cent.—the same as a 
year ago. The tube trade was good generally—better 
than a month previously. Chain and spring-makers, &c., 
reported trade as good, but anchor-smiths were slack. 
Makers of bolts, nuts, and nails were generally busy, 
but rivet-makers were not so busy. Bedstead-makers 
continued slack, but brassworkers report trade as 
moderate. Makers of builders’ ironmongery reported 
trade as bad, but with hollow-ware makers it was good 
Generally the position was favourable, and the out- 
ook very encouraging, if no mishap occurs to mar the 


prospects. 

As a result of the negotiations which took place on 
Wednesday last between the metarers in the: en- 
gineering and allied trades in Manchester and their 
workpeople, 20,000 men will receive an advance in 
wages of ls. per week. 

As a protest against the employment of non-union 
labour in mines, nearly 10,000 men in South Wales 


ceased work yesterday. 
On Wednesday last the platers employed in the 
shipyards at Middlesbrough, Stockton, and the 


Hartlepools, came out on strike, having refused to 
accept a yp revised scale of wages on the ground 
that it would reduce their gross earnings by 25 per 
cent. About 400 platers and 1400 helpers are involved. 





The question of non-union labour is now engaging 
the attention of the cotton operatives of Lancashire, 
with the view of more urgently pressing those outside 
the union to join. The latter are to be given a certain 
time in which to decide as to whether they will join 
the union or run the risk of being regarded as the 
active enemies of labour, and, as such, to be struck 
against. The unions, it is said, are already iv favour 
of supporting any district, or the operatives in any 
firm, chould they strike against the non-unionists 
employed. That is the attitude ; it is for those con- 
cerned to defend or oppose the policy indicated. 


It is reported that the Attorney-General has given 


way on the fourth clause of the Trade Disputes Bill. 
and that the Labour members generally are satisfied 
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with the concessions. The important point in there 
negotiations is that “‘no injunctions are to be allowed.” 
This has always been a sore point in labour disputes. 
The employers have hitherto been able, on ea parte 
application, to restrain the union and the persons on 
strike from doing certain things just at the critical 
moment when to do such things would be of advantage 
to the strikers. Of course, as a matter of justice, if 
the things sought to be done are manifestly illegal, 
restraint would be justifiable. But in any case the 
party aggrieved ought to be able to - gel to resist 
the injunction. This is only fair to the parties. It 
is to be hoped, however, that under the new law, and 
with the present tendency in favour of conciliation and 
aib:tration, that appeals to law and litigation will 
become more and more rare, and will ultimately cease 
altogether. 





It is reported that the Typographical Association is 
moving in the matter of apprentices, and seeks the 
support of employers in respect of seeing to the fit- 
ness of those about to be apprenticed for the craft 
to be learnt. It also urges the necessity for all-round 
training, rather than learning a special branch. 





A great tramway strike began in Budapest on 
Thursday in last week, the entire electrical system, 
as well as that upon the underground railway, ceasing 
work. Punctually at 12.30, it is said, 4000 men in 
the service of the tramway company disconnected the 
trolley arms of their cars, calling upon the passengers 
to alight, and left the cars standing in the streets. 
The entire body, together with the underground rail- 
way men, then proceeded to their headquarters, some 
6000 in all. The demand of the men is for higher pay, 
which had been refused. 


Messrs. John Brown and Co., Sheffield, have given 
notice to their employés of modifications in the work- 
ing arrangements. They will continue to pay the 2s. 
per week advance in wages for fifty-three hours if 
the proposed changes are agreed to. 

A dispute occurred in the weaving department at 
the Barrow Jute Works last week, which led to a 
strike of 200 girls. They are only partially organised, 
and the cause of the dispute is not quite apparent. 
Negotiations have been opened. 





The Cleveland miners are at variance with the em- 
ployers over the arrangement of wages for the next 
six months. The men demanded an advance of 5 per 
cent.; the employers offered 14 at once and 14 further 
at the end of three months. This the men refused. 





The journeymen bakers of the Manchester district 
asked the master bakers for an advance in wages of 2s. 
per week, ahd the reduction of working hours to fifty- 
four per week. The men have now dropped the 
demand for a reduction in hours, but are pressing for 
the advance of 2s. per week. The matter is still under 
consideration. 








InstITUTION OF ExecrricaL Enorngrrs: Lerps Skc- 
TION.—At a meeting of the Leeds local section of the 
Institution of Electrical Engineers, on the 25th ult., a 

per on ‘* Recent Practice in Overhead Equipment for 
Tramways” was read by Mr. R. H Campion, Associate 
Member. In the paper Mr. Campion reviewed the subject 
in detail, dealing with the trolley-wire, bracket-arms, 

rts, insulators, erection and testing, maintenance, &c. 
The reading of the paper was fullowed by a discuseion. 





Power DistTsIBUfION AT THE RivER Don Works, 
SuEFFIELD.—Messrs. Vickers Sons and Maxim, Limited, 
are extending the use of electricity for power pu 8 at 
their Sheffield works. The firm are having a -kilo- 
watt steam-turbine built to their order by Mersrs. C. A. 
Parsons and Co., of the Heaton Works, Newcastle-on- 
Tyne, and also a 1000-kilowatt turbine by Messra. 
Willans and Robinson, Limited, of Rugby. These two 
turbines will be used to drive Vickers’ alternators at 
1500 revolutions per minute, and the output of these 
alternators will be in the form of three-phare current at 
650 volts. This current will be distributed to various 
centres about the Sheffield works, where it will be con- 
verted into direct current at 220 volts by motor generators 
consisting of three-pkase synchronous motors, dijrect-con- 
nected to 400-kilowatt dynamos running to 428 revolu- 
tions per minute. Four of these motor generators are 
already manufactured, to work in the various sub-stations, 
and more will be added as the occasion arises. The 
adoption of three-phase current is not in any way in- 
tended to supersede the existing direct-current 220-volt 
6 apply, but is an extension of it necessitated by additions 
to the workshops of the company; and as some of the 
new buildings are at a considerable distance from the 
power-house, the 650-volt pressure secures economy in 
copper. It is anticipated that with the large turbine 
units the saving in fuel and other charges will be very 
much greater than the loss of about 15 per cent. in the 
motor generators. Several novel features are being em- 
bodied in these two turbines, as the Willans turbine is 
being bladed on the Ferranti system Ly electric welding, 
and the Parsons turbine will be of the re superheated 
steam type, as developed by Mr. Ferranti in conjunction 
with Messrs. Vickers Sons and Maxim, Limited. 


PROGRESS AND EXPERIENCE IN THE 
CONSTRUCTION. OF LARGE GAS- 
ENGINES.* 


By H. Bonts. 


TEN years gas-engines were built by a few special 
firms. When blast-furnace gases 
internal-combustion motors, the construction of these 
motors was developed by the builders of large steam- 
engines, whose establishments were better equipped for 
this purpose than the works of the constructors of the 
eaily small types of gas motors. In taking up this 
branch of engine construction, the Vereinigte Maschinen- 
fabrik Augsburg und Maschinenbau-Gesellschaft Niirn- 
berg A.G.—the firm is known as the M.A.N., and its 


works are at Nuremberg, Augsburg, and Gustavburg— | 


decided to adopt a “quality regulation,” although most 


manufacturers in those ome preferred the ‘quantity | 


regulation,” because the former type is mechanically 
more simple and reliable, and could be perfected on 
the lines of the valve-gear of large steam-engines. Only 
the small motors, up to 150 horse-power, are fitted 
with the latter quantity regulation valve-gear, which 
had undoubtedly given satisfaction for moderate sizes. 
But there were no prototypes for the valve gear of big 
gas-engines; the constant cut-off adopted has answered 
perfectly, and the opinions as to the two systems of 
governing begin to change. 

With the quality regulation less gas and more air is 
admitted into the cylinder when the load is diminished; the 
compression pressure, and hence, theoretically, the heat 


began to be utilised in , bo 


of the gas engine. In two-cycle engines the cylinders 
form a rather weak element. With the early four-cycle 
engines the cylinder heads were exposed to great tempera- 
ture stresses, because they had to contain both the sets ot 
valves, When double-acting four-cylinder engines were 
introduced, the valve gear was placed in the cylinder 
itself, and the covers had only to be fitted with stuffing- 
xes, as in the case of steam-engines. The cylinder and 
its jacket are frequently cast in one piece; the jacket 
should be given ample width, lest the temperature stresses 
between the inner and outer cylinders me excessive, 
and the jacket be clogged with muddy water. As the 
gas will hardly ever be quite free of dust, deposits of dust 
within the a hae an should be guarded against. This is 
effected by placing the inlet valve near the top, and the 
outlet valves near the bottom, so that the dust ticles 
find a natural exit, or by providing for special blow. off 
cocks when the outlet-valve is fixed in the weet portion 
or in the side of the cylinder. The latter disposition is 
adopted with a view to accessibility, a point to which the 
|M.A.N. have paid particular attention. The principal 
| featurcs of the engine are shown in Fig. 2, in which 
| figure aleo will be seen the general arrangement of the 
valves. The interior of the cylinder can be examined 
| after unscrewing the cover-bolts and sliding the cover 
on the piston-rod. The inlet and outlet valves (Figs. 
2 and 8 to 11) can be cleaned from the interior of 
the cylinder, the gas-valve can be taken out, and any 
dust and tar obstructing the gas-ports can be easily re- 
moved. 

The recognition of the fact that the double-acting gas- 
engines would require stuffing-boxes has delayed the 
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consumption, per intdic.t.d horse-power remain c nstant, 
provided a good combustion be maintained. With theother 
system a variable quantity of gas and air, always in‘ the 
most favourable proportions, is drawn in. It is true that 
the combustion is in this latter case more perfect at 
relatively smali loads. But it must be borne in mind 
that the suction and exbaust curves for the no-load 
ge enclose, fcr four-cycle engines, a larger area 
with quantity regulation than with quality regulation, 
where the curve area is the same for all loads (see dia- 
grams, Fig. 1). The advantage of improved combtistion 
is hence neutralised by the greater power consumption 
by the pumps, and in the end the heat demand per horse- 
power-hour will more depend upon the condition of the 
engine than upon the system of governing. The heat 
consumption at small load is, moreover, not the only 
criterion, nor even the most important ore. The chief 
requirement for engines which are to drive alternating- 
current generators is a prcmpt response to fluctuat 
ing loads—i.e., efficient governing. That the M.A.N. 


engines respond readily enough is evidenced by their bein 


uite reliable in driving three. phasre dynamos in lel. 
or these reasons Professor Meyer has hesitated to 4 give 


the preference to either of the two systems of governing. | 


As regards the design, it is not easy to find space for the 
strcng springs of the inlet and outlet valves which the 
quantity regulation demands. These springs must be 
sufficiently strong to stop suction when there is a vacuum 
of 0.7 atmosphere (10 lb.) in the cylinder; the valve 
gear thus mes heavy and sluggish. 

For the designer the cylinder is the most difficult part 

* Abstract of discourse delivered before the Pfalz- 
Saarbiiicker branch of the Verein Deutscher Ingenieure, 
by Oberingenieur Bonte, of the Vereinigte Maschinen- 
fabrik Augsburg und Maschinenbau-Gerellechaft Nii:n- 
berg A.G., Nuremberg. 
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| introduction of this type of gas-engine. The modern 
water-couled stuffing-box consists of two parts. Theinner 
portion is formed by elastic rings 3 iston- 
rod ; the outer portion is a packing of the Howaldt, or, 
in recent constructions, sometimes of the Schwab type; 
the latter is built up of three-part rings encirdied by 
polio! setings. Fig. 3 illustrates the stuffing- box of the 


Hot bearings caused a good deal of trouble in the early 
gas-engines. The bearing surfaces had to be enla , and 
crank-shafts weighing 30 tons had to be made from forgings 
fone tons when the 5 started a “yy | 

e-size gas-engines ears a the best stee 
can be estieneen ed asa cuitable material forthese crank- 
shafts and the moving parts. The piston-rcds are con- 
structed in nickel-steel and in crucible steel of a strength 
of 60 kilogrammes = square millimetre (38 tons per 
rquare inch) and 18 per cent. elongation. The croes- 
head of the Niirnberg gas engine is made of nickel-steel, 
and the front of the piston-rod is pushed through it ; the 
usual per tend 4 is replaced by two fixed pins, which 
cannot afterwards be hardened, and have therefore to be 
made of a naturally hard material. 

In the old smali gas-engines the piston had not only to 
onagent itself, but also to take up the forces due to the 
obliquity of the connecting-rcd. In recent designs the 
ferwee is supported by crossheads both in front of and 

hind the cylinder, ro that only the piston-rings touch 
the cylinder walls. Friction and wear of the parts are 
much reduced in this way. Efficient lubrication is also of 
great importance. The engines of the M.A.N., w 
general disposition is shown in Fig. 2, have few rubbing 

rts, and the pistons are short and well cooled internally. 
The illustration represents a 350 horse-power single-cylin- 
der engine of 650 millimetres (25.6 in.) diameter and 800 
| millimetres (32 in.) stroke. Oil flows to the main bearings, 
| to the guides, and also to the outer bearings under a of 
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several metres of oil from a tank, into which the oil-circu- 
lating pump feeds, which is driven from the engine 
itself ; the quantity of oil is sufficiently large to take up 
and carry away most of the frictional heat. The outer 
bearings for the alternator have been constructed with 
articular care (see Figs. 4 to 7). The length of these 
Pearings exceeds 1 metre (40 in.), the bushes are spherical, 
and, to counteract any bending of the crank-shaft by the 
weight of the dynamo, the two outer ngs are moun 
a few tenths of a millimetre above the inner bearing. 
The gas mixture is electrically ignited. The spark is 
either—as in the Bosch device—produced by a coil, which a 


the ignitors from the same spot; with the aid of a | Blast-furnace gas for internal-combustion motors should 
lever the ignitors can all be cut out, and the engine | not contain more than 100 milligrammes of dust particles 
sto) ‘The current consumption of the apparatus is = yg metre at the outside, and a purification down to 
8 ; a tandem engine requires about 0.5 ampere at or 50 milligrammes per cubic metre of will repay 
60 volts. the cost. The purification will, as a rule, effected in 

Gas-engines have to be specially started. When the | twos the rough cleaning down to 500 milligrammes, 
engine is to drive an electric generator, the starting is | which is sufficient for Cowper apparatus, and the sub- 
sometimes effected by running the dynamo for a few | sequent high cleaning only n for gas-engines. 
turns asa motor. This expedient is not often spplied ; | The rough cleaning is done in the dry, by passing the gas 
for some primary source of current must be available, | through winding conduits of varying cross-sections, and 
and the momentary current demand for the purpose is |in the wet by passing the gas through scrub! or, in 
rather heavy, about half of the normal current being |the Bian apparatus, through a series of ‘orated 
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released spring rotates in the field of a permanent magnet, 
or the current is taken from a small accumulator battery. 
With the latter, the spark is produced on the ‘‘ make and 
break ” system. There are a pair of movable contacts 
within the cylinder, through which the circuit from the 
cells is completed. A coil with considerable self-induc- 
tion is included in the circuit, and hence whenever the 
contacts are séparated the ‘‘extra current” gives rise to 
& spark between them (see Figs. 12 to 14). The Bosch 
apparatus is simple, but a Niirnberg tandem gas-engine 
would require eight of them. The switch for the ignition- 
boxes of the engine is placed on the governor shaft, 





and the exact moment of ignition is adjusted for all 





is of high importance for efficient and reliable working. 


required. Starting by compressed air is therefore pre- | revolving discs partly dipping into water. The fink! 


ferred ; the starting machinery for a large gas-engine may | purification is obtained in centrifugal spray apparatur, 
cost from 200/. to 4002. | in large scrubbers, and in Theisen apparatus—centrifugal 

The air for exploding the gas in the cylinder is drawn —- arranged on the counter-current principle. 
either from the ment of the engine-house or through e Theisen apparatus purifies the gas down to 20 milli- 
brick conduits from the open air. latter, more expen- | grammes, consuming 1 or 1.5 litres of water per cubic 
sive, arrangement is to be preferred, for two reasons. If | metre, and also a not inconsiderable amount of power— 
drawn from the basement, the air may be too warm, and | from 1 to 2.5 per cent. of the power of the gas-engine. 
if the engine valves are not absolutely tight, gas may, The water carried away by the gas is removed in sepa- 
while the engine is not working, penetrate into the base- | rators ; the use of slag-wool or special centrifugal appa- 
ment and collect in poisonous quantities. | ratus for this purpose is hardly necessary. : 

The purification of the gas from dust, tar, and sulphur | Coke-oven gas will, as a rule, have previously been puri- 
fied from tar ; if not, Pelouze apparatus will answer. The 
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gas flows at great speed through perforated discs, and pop wong Bx temperature is assumed to be 60 deg. Cent. creased, two ways seemed to be open to overcome this 
strikes immediately afterwards against pieces of sheet | (140 deg. Fabr.), the gas ure in the cylinder 750 | difficulty: either the ty oy could be normally 

the volumetric efficiency of | worked at, say, two-thirds the fu 


millimetres of mercury, an 


mata], on which the tar condenses; in order to maintain 
suction 0.95, 


a constant velocity of the pas, the discs and sheets are 
both built as balanced bells su ded in water, and 
the bells are raised when the holes become clogged. 
— arrangements Rens J _. for the ee < 
producer-gas from anthracite. Stopping of the pipes by 
naphthalene need not be feared. If necessary, the gas-feed 
pipes are laid double, so that one branch can be cleaned 
with steam while the gas circulation is maintained through 
the other. The noise made by the exhaust can be stopped 
by passing the exhaust through silencers, for which o!d 
boilers are filled with stones, or through funnels; in 
the electricity works of Scheveningen, Micheville, and 
Ifaspe the exhaust escapes through brick conduits into 
chimneys. 

Turning to the relation between the power and the 
dimensions of gas-engines, the lecturer gave a formula 
for the mean indicated gas pressure in the cylinder :— 


a =. Nth « Nvol, 
- i 


in which H is the calorific value per cubic metre of gas 
mixture, 7 the thermal efficiency, and voi, the votu- | 


metric cunditions under which the 
Those conditions will change wi 


the point must not be lost sight of. The lecturer quoted 
a cise where a Niiraberg gas-engine had to be erected ina 
hot country, with a mean agg ranging between 
35 deg. — 40 deg. Cent. (95 deg. and 105 deg. Fahr.), 
and at a height of 649 metres (2010 ft.) above sea-level, 
wit 


sion was high ; the result was that in order to realise an 


have had a culorific value of 1300 calories. It would be 
desirable always to state the effective calorific value. 
A; regards the thermal efficiency of gas-engines, the 


Pi 
lecturer communicated the results of some recent trials of 
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ll load, which would, of 


course, uneconomical ; or some appliance could be 


When designing a gas engine the calorific value should, | added to the blowing-engine such that a greater pressure 
of course, be referred to the actual temperature and baro- | could be produced at diminished blast volume, while the 
will have to work. | work done remained constant. 

th the locality ; and | attuined in two ways: either the suction cocks are left 
though, on the whole, the variations may be unimportant, | open for an interval longer than the suction ctroke, so that 


This latter effect js 


the compression stroke pushes part of the drawn-in air 
out again ; or automatic valves and an artificial additions] 
clearance are provided for the case of maximum blast 
pressure; as in the case just mentioned, the volumetric 
work to be perfurmed is smaller, because the air in the 


bh a mean barometer of 700 millimetres (27.6 in.). | dead space has first to expand to atmospheric pressure 
There being only little cooling water at disposal, the | before the suction valves will open. The diagrams, 
gases were inefficiently cooled, and the water vapour ten- | Fi 


19 to 21, explain the pressure relations for normal 


| and for forced-blast pressure. 


Niirnberg gas engines. When a large gas-holder can be | : r 
used, such trials are simpler than steam engine trials. At/| converters in particular have set difficult problems for 


STEAM ENGINE CONSUMING 4-6 KILOGRAMMES OF STEAM 
aT AND 330 DEG. CENT. 
URE, PER INDICATED Hogs 0 

aad | OD: 


TEMPERAT- 
O 4840 CALOR 


GAS ENGINE CONSUMING 1900 CALORIES PER INDICATED 


effective calorific value of 1000 calories, the gas ought to| The blowing engines have further to be run at varying 


8 s. The speed regulation is effected directly by hand, 
or by adjusting the helical spring of the governor. When 
direct regulation is applied, the engine is fitted with a 
small safety governor which cuts the ignition Cevice 
out at excessive s Blowing-engines for Bessemer 
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a ys a leant the blast-furnaces of the Schalker Gruben- und Hiitten- 
a bale J Verein, two tandem gas-engines, each of 1800 horse- 
tt power, drive dynamos, and two other tandem engines 
drive blowing engines, each of 1000 horse power; the 
# i? id Ss it ud wl 7 heat consumption was found to vary between 1829 and 
2 — 1900 calories per horse-power-hour. The four engines had 
at *h been at work for four weeks previous without having 
been cleaned. The mechanical efficiency ratio—i.e., indi- 
' cated work of blowing-engine to gas-engine power—was 
é found to be 0.80, which is very satisfactory, considering 
aL that the blowing-engine is fitted with suction and delivery 
| valves, whose operation absorbs power. Similar results 
+ had been obtained by Professor Riedler in tests con- 
me ducted at the Rombach and Pheenix Collieries. 
The chief field for the application of large gas engines 
_—— 4-—4 ; 1+—! will be found in metallurgical and coke works, because 
(s460.m ithe blast-furnace gises and coke-oven gases furnish an 


| excellent fuel for gas-engines. How economically the gas- 
metric efficiency of the suction ; the formula is based upon | engine works is shown by the diagrams, Figs. 17 and 18. 
the mechanical equivalent E = 427. The calorific value Assuming that the steam-engine consumes only 4.8 kilo- 
H, Mr. Bonte continued, can be calculated for different | grammes of steam per horse-power-hour—an economy 
gases by assuming a certain excess of air, such as practice | rarely reached in such plants—the effective powers de- 
recommends, The maximum p; would result if the air | rived from 100 per cent. of heat in steam and in gas- 
excess were 0. It will, however, not be possible to attain | engines would be 11.8 and 28.3 per cent. respectively ; 
this maximum pressure, especially with engines having |the ratio is 1: 2.4. Gas-engines are used for drivin 
several explosion cylindera, since the ports and valve | dynamos, blowing-engines for blast-furnaces and s 
spaces will not always be equal, and since, unless the | furnaces, and rolling-mills. The blowing-engine and 
mixing be perfect, an incomplete combustion may result. | the gas-engine were at first placed side by side, and the 
It is hence advisable to allow for an excess of air of 10 or crank-shafts coupled ; that involved much friction and 
20 per cent. in making the calculations. In this way the | trouble. Now the blowing-engine is directly driven in 
curves of Fig, 16 have Scotieiniel. giving mean indicated tandem from the extension of the piston-rod of the gas- 
gas pressures for blast-furnace gas-motors as dependent | engine. The Niirnberg engines being themselves con- 
upon the calorific value of the gas at 0 deg, Cent. and 760 | structed with tandem cylinders, it was feared that the 
millimetres of mercury, upon air excesses of 0, 10, and = length of the combined machinery would suffer 
20 per cent., and upon the heat consumption per indicated | from unequal ex ion. The rods and cylinders expand 
horse-power-hour. The assumed calorific value of the gas | almost equally, however, and as both are more effectually 
ranges between 640 and 1000 calories per cubic metre, | cooled in gas-engines than in steam-engines, the tandem 
and the curves allow of reading off the mean indicated | combination has proved quite gmp’ } : 
pressures at the excesses of air, marked in per cent, upon| There was another objection to driving blowing- 
them, and at different thermal efficiencies. In deducing | engines by g1s-motcrs—namely, that their power cannot 
these values an allowance has been made for the heating | even temporarily be forced above certain limits. As the 





of the gas as it enters the cylinder and its consequent | air-pressure for blast-furnaces has occasionally to be in- 








the designer. The steam-motor can easily be stopped 
while the converter is being tilted, and be started again. 
Gas-motors cannot be restarted with sufficient rapidity 
unless they happen to have stopped at the most favourable 
point; in any case, the demand on the compressed-air 
starting-engine would be considerable. The M.A.N. hes 
recently installed a new appliance for the Bessemer con- 
verters of the new Rombacher Hiitte. The gas-engines 
there run continuously, and the blowing-engines work at no 
a once during the converter intermissions. A large valve 
as been inserted ina branch of the blast-pipe down in the 
basement, and this valve is promptly opened by means of 
compressed air. The valve is operated from the engine 
floor, and the arrangement has proved quite successful. 

When dynamos are to be driven in parallel by gas- 
engines, the speed-regulation problems are not the same 
as with steam-engines. Even with the most careful design 
and workmanship of the cylinders, valve:, and pipes, the 
proportions of the explosive mixture may fluctuate a little, 
if only owing to oscillations set up in the pipes and cham- 
bers. The want of uniformity can be compensated for, 
but only for one position of the governor, to reappear, 
possibly in exaggerated form, for any other position. A 
certain want of uniformity, amounting to 10 or 15 per 
cent., has to be put up with, and there is nothing alarm- 
ing in that figure, since the “a -Y" forces of the 
crank-shaft fluctuate much more. But the period of the 
crank-shaft forces is one stroke, and that of the piston 
diagrams four strokes. In steam-engines we likewise 
meet with unequal diagrams ; but the period comprises 
two strokes, since at every other stroke the same side 0! 
the piston will be working. The essential difference 
between steam motors and internal-combustion motors 
would, therefore, be that the unequal impulses of four-cycle 
gas-engines recur after four strokes, and those of steam- 
engines after two strokes. In order to explain the bear- 
ing of these features on steady running, the lecturer 
referred to the case of the simple pendulum ciock. 

The pendulum of a clock describes comparatively large 
arcs, although receiving only small, but repeated, im- 
pulses. The impulses must come at the right moment, 
and their number must be equal to the number of the 














ENGINEERING. 


613 








Nov. 2, 1906.] 





illati f the pendulum or to a multiple of those 
pont vernon * In a pn for which the lecturer had made 
calculations the energ of each impulse amounted to 
about one-hundredth o the pendulum energy ; in electro- 
technical language we might speak of a magnification 
coefficient of 100. 


In parallel driving of alternators, the lecturer con-} Mi 


tinued, we have to deal with the converse problem. 
Owing to its imperfections, the engine imparts irregular 
impulses to the alternator, and we want to reduce the 
resulting oscillations as much as possible. The oscilla- 
tions of the alternator represent its deviation at any 
moment from the ideal position that a wheel rotatin 
at the sama perfectly uniform average speed woul 
occupy. When two alternators are coupled in parallel, 
the one does not allow the other to ch its spendan will. 
If the one alternator is urged by its engine to run faster, it 
will try to follow that impulse ; but the current rush from 
the common mains will at once cause it to fall back 
below the mean speed, and speed oscillation will be set up. 
These oscillations are counteracted by the 2 ger 
forces; but, as in the case of the pendulum, repeat 
impulses may make matters worse, and parallel driving 
may become impossible. | 

In order to prevent this we have to take care that the 
natural vibrations of the alternator, under the influence 
of the synchronising forces, do not agree, accurately or 
approxim ttely, with the periodic impulses of the engine. 
The frequency of the natural vibrations can be calcu- 
lated from the moment of inertia of the revolving parts, 
and is proportional to the square root of the ratio of 
the synchronising forces to the moment of inertia. As- 
suming constant synchronising forces and constant speed, 
the curves of Fig. 22 have been obtained by taking the 
moments of inertia as abscisse, and the corresponding 
magnification coefficients as ordinates. This magnifica- 
tion coefficient says by how many times the original 
oscillations due to the inequality of the pressure diagrams 
of the gas-engine will be inc: by resonance. It will 
be noticed that the diagram shows two sets of ordinates, 
one measured, below the zero line. Those below refer to 
the primary oscillations during one revolution, those 
above to the oscillations during two revolutions. 

We see that the magnification coefficient twice becomes 
infinitely Jarge—namely, for the two cases when the 
number of natural vibrations is equal either to the speed 
or to half the speed. The kinetic energy for these cases 
would be as1:4. These critical values of the moment 
of inertia must certainly be avoided, and the question 
remains whether the designer should aim at securing a 
moment of inertia intermediate between the two values, 
or above the higher critical value. The latter is clearly 
inadvisable ; for we should have to exceed the critical 
moment 6, and have to resort to very big shafting. It 
will be best to take the intermediate value 2, and to 
provide damping devices if the parallel driving should 
not always smooth. Such devices, which with 
alternators absorb Jittle power, will answer, just as pen- 


dulums are effectually damped by swinging in oil-cups. | Jf, 


The speei curves of Fig. 23 show that M.A.N. gas- 
engines will drive three-phase generators in parallel. 

Coming to gas-engines for rolling-mi'ls, Mr. Bonte 
remarked that opinions still differ as to direct driving 
or indirect driving through electr:c motors. The former 
is, of course, cheaper. But we must allow for repairs of 
gas-engines. Large works, employing several sets of 
roll-trains, will economise by direct driving; where no 
set of rolls can be spared, electric motors will be prefer- 
able. Electric motors, moreover, bear heavy overloads, 
and if the current is supplied by a large power-station, 
fitted with generators driven by gas-engines, the load 
fluctuations will not cause trouble. With regard to re- 
versing rolling-mill driving, the gas-engine will have a 
severe struggle against the steam-engine. 

In conclusion, the lecturer touched on manufacture and 

expenses. The lathe, he said, should as much as possible 
be made use of in preference to the planing machine. 
Attending to large gas-engines means essentially keeping 
the engine clean, controlling the temperature of the circu- 
lating wat-r, and filling the oil-reservoirs ; in large power- 
stations the attendance of Niirnberg gas-engines has cost 
0.04 to 0.05 pfennig (0.006d.) per electrical horse-power- 
hour, and the oil 0.85 pfennig (0.1d.) per horse-power- 
‘our, for engines running continuously day and night. 
Power-cost estimates are difficult, because the fuel, 
blast-furnace gas or coke gas, will as a rule be a 
by-product. The Rheinisch-Westfiilische Elektricitiits- 
werk generates and sells electric power, and buys it 
also from sources where it is generated at very low cost. 
The author’s final favourable estimate concerns a large 
plant in connection with such a central power dis- 
tribution scheme. The author emphasizes that gas 
burned in an internal-combustion motor gives two or 
three times as much power as the same gas burned 
under a boiler, and that “power is money.” Metallur- 
gical works and collieries still allow much of their gas- 
power to escape, or utilise it wastefully by raising steam 
for steam-engines. 

Messrs. R. White and Sons, of Widnes, and Mr. James 
Halcrow, of 5, Moorgate-street Buildings, E.C. are sole 
joint agents of the Niirnberg gas-engines for the United 
Kingdom ; Messrs. White hold the agency for the North 
of England, Mr, Halcrow is the agent for the South of 
England, Scotland, and Ireland. 








ANTIPODEAN TRELEGRAPHY.—The number of telegrams 
transmitted in the Antipodean colonies last year was 
16,335,096. This total was made up as follows :—Queens- 
and, 1,503,388; New South Wales, 3,637,280; Victoria, 
2,782,187; South Australia, 1,572,200; Western Aus- 


tralia, 1,562,336; T . " 
5.329 G10, asmania, 448,015; and New Zealand, 


THE FATAL BOILER EXPLOSION AT 
BASSET MINES, REDRUTH. 


A FORMAL investigation has been held by the Board of 
Trade into the circumstances attending the fatal boiler 
explosion which occurred on March 8 last, at the Basset 
nes, Redruth. The inquiry was held in the Town 
Hall, Redruth, the commissioners being Mr. F. Sims 
Williams, barrister-at-law, who presided, and Mr. J. H. 
Hallett, J.P., consulting engineer. . G. C. Vaux 
appeared for the Board of Trade, and Mr. Henry Grylls 
for the Basset Mines, Limited, and several of the em- 
ployés—viz., Mr. William James, manager, Mr. Jelbert, 
engineer, Mr. Josiah Treloar, assistant engineer, and Mr. 
George H. Ward, boiler-smith. : 

Mr. Vaux, in opening the case, stated that the boiler 
which exploded was made by Mr, John Thompson, of 
Wolverhampton, in 1897. It was of the Lancashire ty 
and its dimensions were :— Length, 30 ft.; diameter, 7 ft. ; 
the shell being composed of eight rings of plate, each 
ring being of one p!ate with a longitudinal joint, fitted 
with double straps, treble riveted. The seams were 
lapped and double-riveted. There were two — each 
composed of twelve Adamson rings. The front end rings 
were 2 ft. 84 in. in diameter by 2 ft. 1 in. and 2 ft. 10 in. 
long, constructed of steel plates about $3 in. thick. The 
succeeding nine rings, 2 ft. 8} in. in diameter by 2 ft. 5} in. 
long, and originally i in. thick, were also of steel. The 
remaining two rings of each tube were reduced in diameter 
towards the back end, and were about 4 in. thick. There 
were eight Galloway tubes between the seventh and fol- 
lowing rings. The boiler was constructed for a working 
pressure of 150 Ib., and was tested to 280 lb. by hydraulic 
pressure. It was supplied to the Basset Mines, Limited, 
in March or May, 1897, but did not appear to have been 
set to work until about April, 1899. It was known as 
No. 3 Marriotv’s boiler, and when put down formed one 
of a group of four boilers to supply steam to the pumping 
and winding-engines at work in the shaft at the Marriott’s 
pit which was in the South Frances section of the Busset 

ines. The boiler was partially inclosed in brickwork 
setting, with side and centre flues, by which the gases 
were conveyed from the back ends of the furnace along 
the bottom of the boiler and back to the main flue and 
the chimney along the side flues. The Metalliferous 
Mines Regulation Act referred to tin-mines, but the only 
section of the Act which applied in this case was Sec- 
tion 18, which stated that “every steam boiler shall be 
provided with a proper steam and water gauge, to see 
pecgoetnty the pressure of steam and height of water 
in the boiler, and with a proper safety-valve.” The 
management of the mine appeared to have been entrusted 
to Mr. William James. . Jelbert was the engineer in 
charge of the machinery and boilers, but he had under 
him an assistant engineer, Mr. Josiah Treloar, and the 
boiler-smith was Mr. G. H. Ward. 

Mr. Grylls, interrupting, said Mr. Jelbert was the chief 
working engineer, but the chief engineer was Mr. Henry 
avey, of London. 

Mr. Vaux, proceeding, said that from the time it was 
set up the boiler appeared to have been worked at a pres- 
sure of 140 lb. to 150 lb. per square inch. The water for 
the condenser was supplied by the mine pump, and the 

ractice said to have been followed was to allow the water 
rom the condensed steam to run to waste, owing to the 
corrosive properties of the mine water, and to minimise 


the consequent danger of its getting mixed with the feed. 
The feed-water was obtained by a tunnel driven into the 
side of a hill some distance above the shaft. From there 


it was conveyed in an open leat for between 200 and 300 
yards, passing through a short tunnel under a heap of mine 
refuse. Then a portion was conveyed through iron pipes 
to the engine-house, and then a branch pipe led to the 
boiler house, through which a supply could be obtained 
for washing and filling the boilers. There was another 
branch pipe which carried a supply to the feed-tank, 


there being a connection by which the water could be], 


through the heaters before being delivered into 
the tank. There were two independent feed-pumps 
situated in the boiler-house, which drew from that feed- 
tank, and delivered either through an economiser or a 
by-pass to the boilers, Washing soda had been intro- 
duced into the feed for two years prior to the explosion. 
About the end of 1902 two additional boilers were put 
down, thus making a battery of six. No. 3, the exploded 
boiler, appeared to have been examined by the engineer 
in April, September, and December, 1903; May, August, 
and December, 1904; and in April, 1905. Other ex- 
aminations (by the assistant engineer) were made in 
July and October, 1905. Mr. Jelbert, the engineer, 
and Mr. Ward, the boiler-smith, examined the boiler, 
and that appeared to have been the last examination 
before the explosion, which took place on March 8, 1906. 
Pitting hai been noticed in the boiler and flues, princi- 
pally along the fire line. In April, 1903, six new rings 
were put into each tube of No. 3, and repairs were done 
to other boilers in the range. The work of fitting the 
rings into the boiler was done by the Cornwall Boiler 
Company, Limited, of Camborne, and afterwards the 
boiler was tested by hydraulic pressure, in the presence of 
Mr. Jelbert, to 220 lb. per square inch. In Sopteenbeen, 
1903, pitting appeared to have been observed in the new 
portion of the tubes, and in mber, 1904, on the 
crown. Subsequent entries in the repair-book 1eferred to 
pitting over the crown and along the line of the fire-bars, 
and at the last examination, on October 4, 1905, pitting 


and corrosion appeared to have heen noticed on the first 
five or six rings of the flues. On March 8, 1906, four of 
the boilers, including No. 3, were at work supplying 
steam to the pumping-engine only. There appeared to 
have been plenty of water in the boiler, and the pressure 
of steam in No. 3 was about 140 lb. About 3 a.m., on 





March 8, No. 3 boiler exploded. The crown of the second 








ring of one of the furnaces ruptured, forming a | 
aperture, through which the contents of the boiler escaped. 

he front of the furnace was blown off, part of the wall 
was demolished, and John Henry Doble, who was in the 
boiler-house, was killed. 

Evidence was then called. 

Mr. Thomas E. Griffiths, chief draughtsman to Mr. 
John Thompson, engineer, of Wolverhampton, gave 
evidence as to the supp ying of the boilers in 1897. They 
were tested to 280 lb. hydraulic pressure. His experi- 
ence was that the flues of boilers wore out more quickly 
than other parts, but much depended on the nature of 
the feed-water. It was always Mr. Thompson’s practive 
to make the flues of a 30-ft. boiler of 4-in. steel. If fed 
with proper water, such a flue in a boiler working at 
150 lb. pressure should last from ten to twelve yeurs— 
that referred to the first four or five rings where the 
furnace was heated ; the remainder would last longer. 

Mr. James C. Beeley, . director of Measrs. ‘thomas 
Beeley and Son, Limited, boilermakers and engineers, 
Hyde, near Manchester, gave evidence as to supplying 
twelve new rings in April, 1903, to the Cornwall Boiler 
meen gl for two flues. He handed in a copy of tests, to 
which, however, Mr. Grylls objected as evidence, as it 
was only a document supplied with the plates, the rings 
not having been tested. ‘The president, however, took it 
subject to objection. Questioned by Mr. Vaux, Mr. 
Beeley said his firm occasionally repaired the kind of 
boiler used at the Basset mines, but their work went 
more especially to districts where the water was not bad. 
It was common knowledge that mine water was not 


good. 

Mr. Henry J. Warren, manager of the Cornwall Boiler 
Company, Limited, Camborne, spoke as to the renewal of 
the front ends of the two tubes of No. 3 boiler in April, 
11903, with tubes supplied by Messrs. Beeley. He could not 
say what was the condition of the old plates taken out. 
Trouble with bvilers often occurred in mining districts 
through bad water. 

Mr. James ©. 8. Pease, engineer-surveyor to the Board 
of Trade, produced his report on the general examination 
he had made of the boiler. There was no evidence of 
overheating, but he found the flue tops corroded along 
'the line of fire- on the water side. The remaining 
thickness was about ;°; in. There was no excessive cor- 
rosion in the way of the feed inlet. The fractured ring 
had a thickness of } in. to ,*; in. at the sides of the plate ; 
along the centre of the crown it was % in, to iy in.; at 
the k end it was reduced to yy in. for a small area: 
He found some corrosion in the bottom of the shell, prin- 
cipally on the outside ring of plates, and over the centre 
of the return flue. It decreased slightly towards the end 
of the flues. His conclusion as to the cause of the explo- 
sion was that the plate was unable to stand the working 
pressure, and in the thin part it burst and then let down 
the whole furnace. He could not account for the corro- 
sion since the renewal of the rings in 1903; it was extra- 
ordinary. 

By Mr. Grylls: The plates which were put in the 
boiler before 1903 were not 80 co; as those placed 
in the crown in 1903. The new plates were very good 
under the furnace. 

By Mr. Hallett: If the Reuge-glass showed a discolora- 
tion, he should not say that all was well inside with the 
water, and it would be wise to blow it down. He should 
pay that the water used caused the rapid corrosion, though 
he had not been able to discover what had occasioned 
this. He could not say whether there was any difference 
in the — of the material used in the rings which 
exploded and in the others, and from his investigations he 
was of opinion that the boilers were well looked after. 

Mr. William T. Burgess, chemist at the Government 

Laboratory, produced reports on samples of water sent by 
the previous witness, all of which showed that the water 
was not such as would have any deteriorating effect upon 
iron. 
Captain William James, examined by Mr. Vaux, said 
he was manager of the mines. Mr. Jelbert was appointed 
by him as working engineer, and Mr. Henry Davey, of 
London, was consulting engineer until he resigned a short 
time ago. 

Mr. Vaux: Up to the time when you renewed some 
plates in the flues of Nos. 2 and 3 boilers—that is, in 1903 
—had you taken any action to discover what was the 
cause of the corrosion ? 

Captain James: In the first place, we were taking the 
water from the pond, and doubted if some road water was 
getting in. We then put the head gear up higher, but 
found it did not make any difference. e have tried 
many things, but have not succeeded so far, I am sorry to 
my in finding anything wrong with the water. 

n answer to further questions, Captain James said that 
as long ago as 1903 the water was analysed, and found to 
be good ; in fact, the analysis agreed with that of the 
‘Board of Trade. They had tried every sort of thing in 
the water, but what suited one water would not suit 
another. They had put mangold wurzles, zinc plates, 
and soda in the boilers, He saw the old tubes taken out 
in 1903, and, as far as he could recollect, they were bad, 
the greatest corrosion being at the fire line. The plates 
had had a life of four years, which was not considered 
satisfactory. It was not possible for the waste water 
from the condenser to be used in the boilers. The Cornish 
boilers were worked with the same water as the Lanca- 
shire boilers, but there was no trouble with them. He 
never dreamt of the plates in question being in a dan- 

rous condition. He agreed with the evidence of Mr. 

‘ease as to the thickness of the plates at the time of the 
explosin and that the particular plate had wasted from 
4 in. to about y', in. in one piace in a little less than three 
years, He considered that was unusually rapid corrosion. 

e had been connected with mines for forty-six years. 

William Jelbert, working engineer said that prior to 
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had 
in the Orange River Colony. No. 3 boiler had always 


gree him trouble. He believed the corrosion was caused T 


y the nature of the water, and, as an experiment, soda 
was placed in the water to the extent of 5 oz. per 1000 
gallons ; but the supply of soda having fallen short, that 
custom was discontinued. No. 3 boiler was last ex- 
amined in October, 1905, when he was accompanied by 
Ward, the boiler-smith. He found “‘ pitting” here and 
there, the largest of which was along the crown and fire 
line, and measured about 7, in. There was no general 
corrosion on the crown, but several isolated spots were 
visible. He sounded the plates with a hammer, but did 
not think it necessary to drill, as he thought they — 


ectly safe. Since the inspection, No. 3 boiler 
een — day and night up to the time of the explo- 
sion, when 


ere were four under steam for the working 
of the pumping-engine. No recommendations had been 
made to him by the insurance companies as to the treat- 
ment of boilers, which were being treated as before. The 
wasting and ‘‘ pitting” was extraordinary, but he could 
not give any reason for it. 

By Mr. Grylls: In isolated spots he would allow 
‘* pitting ” to extend to 4 in. before ming it. He 
observed no general wasti he last examined 
No. 3 boiler, Their boilers weré-never blown down, as 
the construction of the furnaces prevented it. He had 
reported the unusual wasting to the consulting engineer, 
but had received no reply. He could offer no opinion 
nor give any a why the plate should have failed 
five months after his inspection. 

Mr. Hallett: How many times have you questioned 
the consulting engineer about the upkeep of the boilers? 
About three times respecting the corrosion, but he gave 
me no information concerning it. 

The President: Did you make your report to Mr. 
Davey in writing’? No, I met him on the mine. 

Did you make a — in writing? Yes, once, and 
that was in respect of the corrosion ; but he did not reply 
to it. 

Did you seek advice from anyone else after you had 
failed to get it from him? No. 

Mr. Hallett : Did not the discoloration of the water in 
the gauge-glasses point out to you that there must have 
been rapid corrosion in the boilers? What was the cause? 
I do not know. 

Mr. Grylls then addressed the Court.. He urged that 
as far as Jelbert and the other men were concerned, the 
mine-owners had appointed an eminent consulting en- 
gineer, who would know what was best to be done under 
the circumstances. The matter was brought before him, 
and he was content with the sort of thing which had been 
going on, and he (Mr. Grylls) thought the learned Com- 
missioners would not venture to say that Mr. Davey 
was an incompetent man. He su ted that there 
was no evidence to show that any of the employés were 
to blame. 

In giving judgment the President dealt at length with 
the construction of the er, water supply, &c. The 
explosion, he said, was caused by the crown in the second 
ring of the left-hand tube of No. 3’boiler having been so 
reduced in thickness by corrosion that it was unable to 
withstand any useful ure. As to the water supply, 
the chemist at the Government Laboratory had, as a 
result of his analysis of the sample submitted, given it as 
his opinion that the water was of a soft character, and 
that there was nothing in its composition to indicate that 
it would rapidly e boiler-plates. There was no 
evidence to prove that the material used in the repair of 
the plates was not of good quality, and as somewhat similar 
corrosion took place in the plates of the other Lancashire 
boilers, fed with the same water, or water out of the same 
brook, they (the Commissioners) had no reason to think 
that the plates used in the repairs were not of good mate- 
rial. They were, however, of opinion that the boiler was 
not periodically properly examined by competent persons 
after April, 1903. They also thought that the actual exami- 
nations on July 31 and October 4, 1905, were quite cursory 
and insufficient. The colour of the water in the gauge- 
glasses should have indicated that treatment was neces- 
sary. A proper examination by a competent person 
would have revealed the very serious corrosion which was 
taking place, and would have enabled steps to have been 
taken in time to allay the corrosion and avoid the explo- 
sion. No alteration was tried in the treatment of the 
boilers or of the water, and no competent advice was 
obtained. The boilers were left without blow-down 
connections ; consequently the water could not be 
changed by judicious blowing. No inspection of the 
boiler by a competent person before the explosion 
was directed. The new flues to the boiler were not 
washed out at the start with Portland cement, as they 
might have been, which would have given a good 
protective coat. Zinc >lates and zine powder, and 
other methods, such as the addition of some lime to the 
water, might also have been tried with beneficial effect ; 
and having regard to the nature of the corrosion in the 
boilers, they (the Commissioners) did not think that the 
examinations were made often enough. The Act of Par- 
liament gave the Court complete discretion as to costs 
and expenses, and they thought that the company and the 
manager were resi ble to that Court for the efficiency 
of the boiler, and for the employment of competent men 
to ing it. They were of opinion that the 
explosion have been averted bay ree: precau- 
tions, which they had indicated. They had taken into 
consideration what had been u by Mr. Grylls on 
e circumstances, and 


behalf of his clients, and of 








thought that the justice of the case would be met by 
ordering the company to pay 50/. towards the eosts-and 
expenses of the investigation. 





CATALOGUES. 

A PAMPHLET has been sent to us bearing the title ‘‘ The 
ensionless Drive.” This is issued by 

and Bishop, of 119 to 125, a 
sets forth the merits of My p 2 urface” belt prepara- 
tion. The little pamphlet is devoted to remarks on the 
care of belts and to reports on tests of the ‘‘Cling-Sur- 
face” ration, which are well worthy of attention. 
Tests = been carried out by Professor Carpenter at 
Sibley College, and later tests have been made at Cornell 
University, all of which support the contentions for which 
the author of this pamphlet claims attention. 

A circular issued by Messrs. A. Reyrolle and Co., 
Limited, of pena Sage deals with the “R.B.” 
type of motor-starter panels. These are fitted with or 
without ammeters, as required. A gee ee resist- 
ance is used in these starters, and all s starters, 
besides having other advantages, are suitable for starting 
motors against full-load torque. : 

Messrs. Thomas Robinson and Son, Limited, Rochdale, 
have recently issued a well-illustrated hiet devoted 
to a description of their makes of saw-beriches and band- 
saws. A large number of machines are noticed, and the 
particular features of each described. Circular, band, 
and fret-saws of all sizes are made by this firm, and the 
machines described do not exhaust the patterns which 
Messrs. Robinson and Son turn out; the firm are also 
makers of joiners’ and other wood-working machinery. 

We have received from the Electrical Company, 
Limited, of 121 to 125, Charing Cross-road, a copy of 
their new catalogue of steam-turbine units. The turbines 
are made by the Allgemeine Company, and are of the 
Curtis type, but arran with a horizontal, in place of 
a vertical, shaft. With a good vacuum in the condenser. 
it is stated that the steam consumption has been reduced 
to 144 1b. per kilowatt at full load. The generators coupled 
to these turbines are claimed to be relatively noiseless. 
The same firm have also issued a pamphlet describing an 
electric annealing and hardening furnace which they are 
aes to supply. A cast-iron casing lined with fire- 

ick contains a solid block of refractory material, hol- 
lowed out to form a bath. An iron electrode is built in 
each side of the bath, which contains pure chloride of 
barium for temperatures above 1000 deg. Cent., and a mix- 
ture of two of chloride of barium to one part of 
chloride of lime for lower temperatures. It is claimed 
that temperatures up to 1300 deg. Cent. can be obtained 
by passing an alternating current through the bath, the 
power expended in maintaining this heat in a bath of 
about 6 in. cube being 12.25 kilowatts. The firm have 
also forwarded us lists of electric lamps. 

A catalogue of patent vulcanite roofing has been sent 
us containing views of the very important buildings to 
which this form of roofing has been applied, and also 
estimates demonstrating the economy attending its use, 
as compared with slates. It has the added advantage 


Thomas 
pavement, E.C., and 


that it is fireproof, and suffers no da when walked 
upon. Over 3 million square feet have been used. The 
makers are Vulcanite, Limited, of 110, Cannon-street, 


E.C., and Laganvale, Belfast. : 

The Newport News and Dry Dock Company, of New- 
port, Virginia, U.S.A., publish an interesting review of 
the vi recently built by them, with a description of 
their works. They make, however, a ‘‘tall” claim when 
they give their book the title of ‘‘The Leading Ship- 
building and Repairing Plant of the World.” 

The October number of ‘‘ Edison Light,” an advertis 
ing bulletin issued by the Edison Electric Illuminating 

y, of ton, contains short illustrated articles on 
the domestic applications of electricity, and also notices 
on such matters as shop-signs and window-lighting. 

Mr. Wilhelm Schmidt has recently published a list of 
locomotives on which his system of superheating is in use. 
From this list we find that the number of locomotives so 
fitted, either in service or under construction, at the 
present time amounts to no less than 1662 engines on 
some 53 different railways. The countries in which this 
gave has been most extensively adopted are Germany, 

ussia, Belgium, and North America, whilst in several 
other countries it is being given extensive trials. 

We have received from Messrs. Clarke, Chapman, and 
Co., Limited, Ga -on-Tyne, an illustrated pamphlet 
on the ‘‘ Woodeson ” patent water-tube boiler. This boiler 
consists of steam-drums and water-drums connected by 
groups of straight tubes, the whole being suspended on 
girder framing. Flat surfaces are pressed out in the 
drams to take the tubes. The grate is arranged across 
the drums. Superheaters can be added without difficulty 
to a boiler of this type. 

Messrs. Mather and Platt, Limited, send us a pam- 
mes dealing with steel-clad motors. These motors can 

entirely enclosed, and are designed to comply with 
fire-office rules. Standard t are constructed for 
voltages of 110, 220, 440, and 500. The pamphlet gives 
leading dimensions of all standard makes, together with 
foundation rails accessories, such as starting and 

lating switches, &c. 

e have received an unintentionally amusing circular 
from Messrs. Allegri and Co., of 17, Lungo Tevere, 
Mellini, Rome, ing attention to the valuable pro- 
perties of the stone from the Travertino Quarry of 
the near Tivoli. It is stated that Travertino 
stone ‘‘from the said quarry of secular renown ” has been 
used in the construction of most of the famous edifices of 
modern and ancient Rome. The density of the stone is 
given as 2500 kilogrammes per cubic metre, and the ‘* re- 
sisting power against frost”’ as 1400 kilogrammes. A 
measure of the latter property in terms of weight is a 








novelty. The “‘resisting power against crushing 
sure” 2 stated to be from 500 to 600 cubic centimetres, 
which again seems a trifle indefinite. 

Messrs. John Dugdill and Co., of Failsworth, Man. 
chester, have sent us a catalogue of electrical fittings and 
pendants for domestic, office, and workshop use. T 
comprise many extensible and adjustable devices, so that 
the lamp may be held at the exact angle and position 
sequined: which is an undoubted convenience for draughts. 
— and workmen. The list is fully illustrated and 
priced. 





THe Marcewoop Lever-Locx.—Our attention has 


been drawn to a -_ reoe: 4 of = = recent] 
been placed on the market the wood 
Company, 41, Gray’s Sacenl, W.C. ta this lock 


the levers and bolts are combined, instead of being alto. 

ther separate parts, as in the ordinary lever lock. The 

lt is made out of sheet-brass or steel, cut and pressed 
into the shape of a sheath, and the levers work within 
this. The levers are thus pivoted on a pin supported at 
both ends, while they work over a stro fixed. in. The 
design and finish is good and workmanlike, and the lock 
is an improvement on the ordinary lever-lock. 





OPTICAL DETERMINATION OF THE MEETING Points op 
SmicaTes.—With many silicates the usual determination 
of the melting I~» is very difficult, as the process of 
fusion is very slow, and the thermometer or pyrometer 
does not keep constant during that period. C. Doelter 
has therefore worked out an optical method, which he 
describes in F yw recently presented to the Vienna 
Academy. e places an electric furnace of the Heraeus 
type, about 10 centimetres in height, on the microscope 
8 and melts the powdered substance in a little dish 
made of quartz; the temperature is determined with the 
aid of a thermocouple of Le Chatelier. In the case of a 
natural andesin-labradorite, sharp.corners to round 
off at 1190 deg. Cent. ; sharp edges disappeared at 1210 deg. 
Cent., and drops began to form at 1220 deg: Cent. ; by 
1240 deg. the whole was liquid, but partly very viscous; 
even at 1275 deg. Cent. the viscosity remained still 
noticeable. On slow cooling, small crystals began to form 
at 1210 deg. Cent. By using screens of red, orange, or 
yellow glasses for pp up to 1200 and 1309 deg. 
and as 1300 deg. respectively, Doelter could 
photograph the fusion process with exposures of 20 or 
10 seconds. Comparing his melting points of natural 
felspars (complex silicates) with those of the correspond- 
ing artificial albite, labradorite, anorthite of A. L. Day 
and E. T. Allen (Zeitschrift Physik. Chemie, vol. liv., 
page 1), Doelter found that his maxima were as much as 
200 deg. Cent. below the maxima of Duy and Allen, who 
applied the ordinary thermometer method. The differ- 
ences may be due to the different methods, to differences 
in the composition (natural felspars are rarely quite 
homogeneous), and to polymorphy. With simple silicates 
the two methods agree fairly well. 


Tue Scuutz-THORNYcROFT BOILER IN THE GERMAN 
Navy.—We have received some particulars referring to 
the adoption of the Schulz-Thornycroft boiler in the 
German ag ® This type of steam-generator was first 
adopted in 1896 for use on board torpedo craft, and has 
since been fitted on board cruisers and battleships. For 
a time large cruisers had the large-diameter tu but 
subsequent experience indicated that small-diameter tubes 
vat more favourable results, All large cruisers recently 

uilt have exclusively Schulz-Thornycroft boilers. The 
battleships that have been constructed for the German 
Navy since the introduction of the Schulz-Thornycroft 
boiler in these vessels have had the latter type in conjunc- 
tion with cylindrical boilers, the older description prevail- 
ing ; but those ships recently finished have 75 per cent. of 
the steam generated supplied by the water-tube boiler in 
question ; whilst all the battleships now in course of 
construction for the German Admiralty have only the 
small diameter Schulz-Thornycroft boiler. It is stated that 
the duration of life of the tubes is five years or more. 
The following figures refer to the boiler equipment of 
vessels of the German Fleet, built or building. During 
the period 1898-1908, there are, or will be, eighteen 
battleships, of 253,500 gross indicated omy tate for 
which steam will be supplied by Schulz-Thornycroft 
boilers to the extent of 183,220 indicated horse-power, 
and by cylindrical boilers to the extent of 70,280 indi- 
cated horse-power. Large cruisers: period 1900-7, three 
in number, Schulz-Thornycroft boilers, 57,600 indicated 
horse-power ; cylindrical, 8000. Period 1901-7, small 
cruisers, seventeen in number, Schulz - Thornycroft 
boilers, 167,600. Year 1900, one gunboat, Schulz- 
Thornycroft boilers, 1350 indicated horse-power. Period 
1898-1907, torpedo-boats, nineteen in number, 90,850 indi- 
cated horse-power. Period 1898-1905, steam launches, 
eight in number, Schulz-Thornycroft boilers, 1360 indi- 
cated horse-power. The total of vessels is therefore sixty- 
six, which are fitted with Schulz-Thornycroft boilers to 
the extent .of 501,980 indicated corer § ag and with 
cylindrical boilers of 78,280 indicated horse-power. It 
will be seen, therefore, that the water-tube boiler has 

adually superseded the cylindrical boiler in the German 
Tay. Among other craft, the battleships to be exclu- 
sively fitted with the Schulz-Thornycroft boilers are the 
Pommeran, of 16,000 indicated horse-power, to 
delivered in 1907 ; the ‘‘Q” and the Schlesien, each of 
17,000 indicated horse-power, both to be delivered ™ 
1908 ; and two cruisers, each of 26,000 indicated horse- 
wer, both to be delivered in 1907. There is also to be 
elivered during 1907 a vessel described as a “ torpedo- 
boat” of 10,000 indicated horse-power, which, like other 
torpedo craft under construction, will have Schulz 
Thornycroft boilers exclusively. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,872. J. W. B. Stokes, Shettleston, and D. Stew- 
art and Co. (1902), Limited, Glasgow. Gas-Calori- 
meter. (3 Figs.) . October 27, 1905.—This invention has for its 
object to provide a simple and effective instrument for mea- 
suring the calorific value of combustible gas, the instrument 
being more particularly intended for use in connection with 
producer-gas-operated gas-engine installations and like com- 
mercial undertakings where the rapidity and ease with which a 
test can be made are of very great value. According to thia 
invention, the vessel A is provided with an aperture at its lower 
end, controlled by a stop-cock B, and is connected with a bottle- 
like reservoir D of greater capacity than the vessel A, and open 
to the atmosphere. At the upper end of the vessel A is an aperture 
controlled by a three-way stop-cock E, by which communication 
may be opened between the vessel and the gas main or between 
the vessel and the atmosphere. Another aperture is connected to 
a recording pressure-gauge H. J is a sparking-plug. In operation 
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the cock E is opened to the atmosphere, and the reservoir D is 
removed and held at such a height that the vessel A becomes filled 
with liquid. The cock is then moved to open the supply, and 
the reservoir D gradually lowered. When the desired amount of 
gas has been drawn into the vessel A, the gas supply is cut off, 
the reservoir D lowered further, and the air connection opened. 
Air is thus drawn in, and the operation is continued until 
the proper proportion of air relatively to that of the gas to 
give a an gd explosive mixture is attained. The air supply is 
then closed, and communication opened between the vessel A and 
the recording pressure-gauge H. The electrical circuit is then 
closed, and the charge within the vessel is ignited by the spark 
thus made between the terminals of the sparking-plug J, the pres- 
sure due to the explosion of the charge being recorded by the 
[ressare- mage H. The pam of combustion are then expelled 
y raising the reservoir D, the air-cock having first been opened, 
and the instrument is ready for another test. (Accepted Sept- 
ember 5, 1906.) 


GUNS AND EXPLOSIVES. 

14,762. Fried. Krupp Aktiengese’ . Essen, 
rmany. Projectile Time- (6 Figs.) June 2, 
1906.—The object of this invention is to make the setting of the 
fuses for the shrapnels of high angle-fire ord independent 
of the use of the range or practice-tables, without rendering it 
necessary to carry a number of fuse-setting appliances. In the 
substantially hollow conical-shaped body A of the setting-key a 
bush B is m.unted so as to rotate, but not to slide, and to the 
bush B is screwed a handle ©. The bush B can be coupled by 
means of a clamping-screw D (Fig. 2) in any angular position to 
the body A. Upon the outer face of the bush B are indicated as 
many distance-scales (five in the present cage) H to H4as there 


Fig 
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are propelling charge-weights for one and the same gun (see 
particularly Fig. 3). _ These scales are so divided up that each 
propelling-charge weight corresponds to one cf the scales. A 
re observation aperture or window is formed for each of 
scales, both in the body A as well as in a cap M, which is 
- ont ed thereon so as to rotate, but not to slide. The windows 
pes body A and the windows of the cap M are so constructed 
= arranged that in five given angular positions of the cap M to 
bo body A only one window of the cap M registers with the 
orresponding window of the body A, or that in these angular 
Lee ge there is always only one of the scales upon the bush B 
‘sible. In order to secure this, both the windows of the cap M, 


to each other in one and the same direction, and, moreover, the 
angular distance of the windows in the cap M is double as great 
as that of the windows of the body A. . For the age wt of yield- 
ingly we vay bya cap in the angular positions in which each of 
the windows in the cap M registers with a window of the body A 
a spring ratchet is provided. (Accepted September 5, 1906.) 
13,849. Rheinische Metallwaaren und Maschinen- 
fabr Dusseldorf - Derendorf. Gun - Carriages. 
{3 Figs.} June 16, 1906.—According to this invention, a gun 
having a recoiling barrel is so constructed that the brake cylinder 
may be removed from the cradle while the spring that returns 
the barrel after the recoil remains under pressure in the cradle. 
For this purpose, the brake cylinder has a flange, between which 
and the end of the said ng is loosely mounted a disc, the 
function of which is to bear against a suitable flange carried by 
the cradle, and thus to retain the spring within the latter 
when the brake cylinder is withdrawn. e flange carried by 
the cradle may be part of a screw for adjusting the pressure 
of the pring or the flange on the brake cylinder may be 
part of the screw for adjusting the pressure as in known con- 
structions. The invention is ‘icularly advantageous in the 
case of guns which have to be lemounted, for transport, and the 
weight of which, when a for transport, must fall within 
certain limits. In guns of this kind previously constructed it 
has been necessary, for the purpose of dismounting the brake- 
cylinder, to loosen first a nut that adjusts the pressure of the 
spring, and then to remove the spring from the gun-carriage. In 
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setting up the gun again, the pressure of the spring had to be 
adjusted again. All this n tated time and labour. In the 
form shown in Figs. 1 and 2, the brake cylinder a is connected in 
known manner with the projection b of the gun-barrel c. At its 
front end it has a flange d, against ee Spee by the spring e 
a loosely-mounted disc f, In the noi position of the : 
barrel this disc also bears against the flange g of a tube A which 
is externally screw-threaded to screw into a correspondingly 
screw-thi tube & that is fixed in the cradle i. It is obvious 
that when the gun-barrel and brake-cylinder recoil, the spring is 
compressed by the flange d and disc /, and after the recoil the 
compressed spring brings back the barrel to its original position 
by pressure upon the disc f. If the brake-cylinder is to be 
removed, the front / of the cradle is opened, and the brake-cylinder 
is detached from the projection 6 and withdrawn from the front. 
While this is being done the spring e presses the disc f against the 
flange g, and remains held by this and flange in the cradle 
when the cylinder has been removed. The screw-threaded tube h 
serves as the screw for adjusting the pressure of the spring, which 
therefore retains its original degree of compression when the brake 
cylinder has been withdrawn. (Accepted ember 5, 1906.) 


HYDRAULIC MACHINERY. 


23,628. Davy Brothers, Limited, and T. E. Holmes, 
Sheffield. Steam Hydraulic Intensifier Apparatus. 
(2 Figs] November 16, 1905.—In steam hydraulic intensifier 
apparatus as hitherto constructed it has been the usual practice 
to employ, at the points of connection between the high and low 
pressure portions of the hydraulic system, separate valves re- 
spectively appropriated to admitting water to, and enabling water 
to be withdrawn from, the high-pressure portion of the system, 
the first-named, or inlet, valve being automatic in its action, whilst 
the second, or outlet, valve has been operated mechanically—that 
is to say, its opening has been effected (through the medium of 
lever and link mechanism) by the direct manual action of the 

rson controlling the working of the press. It has, however, 

n proposed to employ a single valve inte: d between the 
high and low-pressure portions of the system. ese functions of 
admitting and exhausting water to and from the high-pressure 
system, which have hitherto been performed by separate valves, 
are by the present invention performed by a single or combination 
hydraulic valve 17, which is normally closed, and adapted, on the 
one hand, to open automatically when admitting water to the 
high-pressure system from the fow-pressure system, said valve 
being, on the other hand, furnished with means whereby, when 
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required, to afford an outlet for water from the high to the low- 
pressure system, it may be opened itively under the control 
of a handing lever. This combined inlet and outlet valve is fitted 
to work within,a chamber 18, inte in the course ‘of the 
high-pressure system at the point where the low-pressure pipe 19 
is connected to the high-pressure pipe 3. The valve chamber 18 
affords a constantly open through e for water in the pipe 3, 
pressure in which pipe (preferably co-acting with gravity) nor- 
mally tends to keep the valve 17 closed against the mouth of the 
low-pressure pipe 1°, in opposition to the elastic pressure therein. 
When, however, a partial vacuum is created in the high-pressure 
system, the valve 17 opens automatically to admit water to the 
high-pressure pipe 3 as required. For the purpose of causing the 
valve 17 to be positively opened against the pressure in the high- 
pores system when the latter is full of water, there is provided 
n the arrangement illustrated a re 20, which is attached to 
the spindle 21 of the valve 17, and fitted to work in a cylinder 22 
adapted to be supplied with auxiliary fluid pressure (such, for 
example, as steam), under the control of a slide-valve operated b: 


a projection on the handing lever will encounter a sway-bar 
coupled to the stem of the slide-valve, and the latter will be 
moved so as to admit the auxiliary pressure beneath the age 20 
by way of a pire 26 connecting the cylinder 22 with the slide-valve 

amber. The piston 20 being consequently raised, the valve 17 
is lifted from its seat, so that the water can pass from the . 
pone pipe 3 to the low-pressure pipe 19... Upon the handing 
lever being returned towards its cen position, the sway-bar 
(which is counterweighted for the gat ny is permitted to move 
under gravity, so as to restore the slide-valve to its normal position, 
whereby the cylinder 22 is open to exhaust, and the valve con- 
sequently allowed to close. e single or combination valve 17, 
instead of being operated by power under manual control as 
a may be operated directly by hand. . (Accepted August 
29,1 ) 


22,583. Davy Brothers, Limited, and T. E. Holmes, 
Sheffield. Hydraulic Presses. (2 Figs.) November 4, 
1905.—The entablatures and base-plates of large hydraulic 
presses must, for convenience, be built up of sections, these being 
usually fastened together by means of bolts, or by hoo 
which are shrunk on. The object of the invention is to enable 
the sections to be secured together in such a manner as to 
obviate the disadvantages incidental to the above-mentioned 
method of construction, wherein one of the chief difficulties has 
been to provide sufficient bolt area to sustain safely the hea’ 
strains; whilst if bolts of sufficient area are used, a further diffi- 
culty arises from the fact that the size of the bolts renders it 
extremely difficult to effectually tighten them. According to this 
invention, these difficulties are obviated by so constructing the 
several sections of the entablature or base-plate (as the case may 
be) that the tension members of all the sections interlock one 
with another in such manner as to become practically con- 
tinuous, folding keys or cotters being ee to resist the 
shearing stress set up in those joints which lie in planes parallel 
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to the direction of the working load. In the drawings it is 
assumed that, as usual, the entablature A and base- are 
duplicates of one another, the one being inverted relatively to 
the other, so that both offer resistance to the load in the same 
manner. Each of the two outer sections A!, A! of the entabla- 
ture is provided with a hook-like extension O adapted to inter- 
lock with corresponding parts C! lying tery nad in the 
plane of the outer tension flange D of the middle or girder 
section A2, the security of the interlocking being ensured by 
means of folding keys or cotters d inserted between the hoo’ 

portions of the respective parts and serving to draw a shoulder c 
upon the one part tightly against a corresponding shoulder cl 
‘on the other part. The surfaces of the sections Al, A®, A! at the 
face joints E, E, which lie in planes parallel to the direction 
a—z of the working load, are drawn together by transversely 
extending bolts ¢, which may be of relatively small area, the 
shearing stress being taken by folding-keys or cotters F received 
in keyways or recesses which extend across both of the con- 
tiguous faces at right angles to the direction of the load. 
(Accepted August 29, 1906.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
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7953. H. C. L. Holden, Woolwich. Mandrels. 
{4 Figs.) April 2, 1906.—This invention relates to a mandrel of 
that class or type which is adapted to be slung by a crane or 


otherwise held whilst an ingot or other article upon it is subjected 
to the action of hammers or other impact machines, the object 
being to prevent such mandrels from expanding to any 

extent, or from becoming bent or otherwise deformed, owing to 
the great heat to which they are subjected. According to this 
invention, cooling more or less of such mandrels is provided for 
by the circulation through them of water, gas, or other cooling 
fluid. In the arrangement shown, the passage a is closed at one 
end, and a tube c of smaller diameter than the passage a is in- 
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serted into the latter, one end of the said tube being closed at d, 
to form a plug at the end of the ea. This tube c is per- 
forated at d, so that water introduced into it will flow down the 
said tube and pass back through an 1 gee betw 

the outer surface of the tube and the walls of the passage a, to a 
suitable outlet. The admission and escape of the water may be 
provided for in any convenient manner. As shown, the tube c is 
passed through a box f attached at one end to the mandrel a A a 
gland g in the stuffing-box, and provided at the other end with 
ther stuffing-box and gland g!, so as to enable the mandrel to 








the handing lever. The arrangement is such that upon the hand- 
ing lever being moved to a position slightly beyond the position 





4s well as the windows of the 


body A, are displaced with respect 





at which it causes steam to be admitted to the operating cylinders, 


be revolved relatively with the tube and the box / without disturb. 





ing the latter, and at the same time prevent escape of the 
cooling fluid around the mandrel. The box /, at one portion of 
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its length, is recessed as at h, and this recessed has con- 
nected to it an inlet nozzlei. The portion of the tube c which 
passes through the recess h is a so that the fluid which 
enters through the nozzle i will pass through the said perforations 
into the interior of the tube c. On the box / is formed another 
nozzle k which communicates with the extremity of the — e 
and through which the water escapes after having circulated 
through the mandrel. It is to be understood that the direction of 
flow may be reversed, the fluid entering through the nozzle k and 
escaping through the nozzle i. (Accepted September 5, 1906.) 


RAILWAYS AND TRAMWAYS. 


19,976. J. W. Cross, London. Vacuum Brakes. 
fl Fig.) October 3, 1905.—This invention relates to vacuum 
brakes. Means have already been provided in the form of a 
quick-release valve whereby direct equalisation of pressures on 
opposite sides of the piston or diaphragm in the brake cylinder 
has been rapidly effected, to cause the brakes to be released, the 
said valve being automatically brought into action when the 
pressure is decreased in the train-pipe. In the case where the 
capacity of the vacuum reservoir of the brake cylinder is in- 

d by an independent chamber, ding to the p t 
invention, communication between the additional vacuum 
chamber and the pan ang J vacuum reservoir is controlled by a 
separate valve 16, which is closed by the quick-release valve 5 
when the latter is operated. The valve 16 is acted upon by a 
spring 17, so that it normally remains open, and the stem is 
provided with a central leak-hole 26, which terminates in a 
seating at the face which is adjacent to the quick-release valve, 
whereby an extension 18 upon the stem of the latter can be 
caused to act asa valve to close the said hole when contact is 
made between them. The valves 5, 16 are so constructed and 
arranged that neither of them can open until the other has 
closed.’ The operation of the quick-release valve is the same as 
that referred to as well known, except that when it opens to 
effect the release of the brakes it closes the valve 16 against its 
spring, and likewise closes the leakage 26, so that equalisa- 
tion of pressure does not take place between the train-pipe and 














the independent or additional chamber, but only between the 
train-pipe and the ordinary vacuum reservoir. When this 
equalisation has taken place, the quick-release valve 5 closes 
again; but owing to the greater pressure which exists in the 
ordinary vacuum chamber of the cylinder than in the indepen- 
dent chamber or reservoir, the control valve of the latter remains 
closed, which is necessary in order to avoid putting the brakes 
on again. The p in the ordinary hamber of the 
cylinder is reduced gradually with that in the train-pipe, and 
when the pressures in both vacuum chambers are approximately 
the same, the valve therebetween opens and restores a full-way 
connection between them. When this valve is closed and the 
leakage-hole or pe opened, the pressure in both vacuum 
chambers eA equalises, but not sufficiently rapidly to put the 
brakes on whilst the train-pipe is being exhausted. By this 
arrangement, when both ends of the brake cylinder are hes roe mo 
a —- vacuum reserve in the independent reservoir is ntained 
which can be brought into action for applying the brakes after 
they have been released if it should be necessary to apply them 
age n before the vacuum has been wholly restored in the train- 
pipe. In this case the second application may be effected by 
ceasing to exhaust the train-pipe, the decrease in pressure in the 
ordinary vacuum chamber caused by equalisation with the 
vacuum in the independent reservoir having the same result 
upon the brake-cylinder piston or been ma ag as increasing the 
train-pipe pressure. (Accepted Sept 5, 1906.) 


418. J. W. Cloud, London. Vacuum Brakes. 
{1 Fig.] November 2, 1905.—This invention relates to vacuum 
brakes for railway vehicles, and has for its object to provide an 
improved device for automatically limiting the amount of air 
admitted to the train-pipe from the atmosphere, capable of 
attachment either to the engineer’s brake valve, or to the 
acelerating valves provided on the vehicles composing a train, and 








adapted to control communication between the atmosphere and 
the air-inlet port of such valves. A valve 1 is JF ut 
m: 


trol communication between the atmosphere, which 
through openings 2, and a 8 connected with the air-inlet 
port of either the engineer's e valve or an accelerating valve 


of any suitable type. To a stem 9 of the valve 1 is connected a 
diaphragm 4, subjected on one side to the 
Seanber 6 


phragm 


pressure in a dia- 
c cted with the train-pipe, and on the 





other side to the pressure in an operating chamber 7 per- 
manently in communication with the chamber 5 through a small 
leak passage which ts the chamber 7 with a hole 11 
drilled in the valve-stem 9. In this manner the valve 1 is operated 
by the resultant of the pressures in the chamber 7 and in the 
train-pipe. The pe in the chamber 7 may be supplemented 
by a spring 10. Normally, when the brakes are off, the pressures 
in the train-pipe and chamber 7 are equal. If, now, the pres- 
sure in the train-pipe be raised slowly enough to prevent a pre- 
ponderance of pressure accumulating on the train-pipe side of the 
diaphragm 4 sufficient to ov both the pressure of air in 
the chamber 7 and the force of the spring 10, the valve 1 will 
remain in the normal position shown, affording free communica- 
tion between the atmosphere and the pa: 3. When, however, 
a sudden increase is made in the pressure in the train-pipe, the 
pressure in the chamber 7 remains lower than that in the train- 
pipe for a period of time depending on the capacity of the 
chamber 7, the strength of the spring 10, and the size of the 
leaking passage through which the chamber 7 ie supplied ; conse- 
quently the diaphragm 4 will operate the valve 1 to close com- 
munication between the atmosphere and the e 3, and the 
supply of air to the train-pipe from the atmosphere will be cut 
off as soon as the predetermined increase in train-pipe pressure 
has been attained, even though the brake valve or the accelerat- 
ing valve remains open, thus preventing the opening of the 
emergency valve when it is desired to make a partial or gradual 
application only. As soon as the pressure in the chamber 7 
rises sufficiently, the valve 1 will return to the normal position, 
and communication between the atmosphere and the passage 3 
will be opened again. The device in thus automatically limiting 
the supply of ajr limits temporarily the increase in train-pipe 
pressure when the engineer's brake valve is held in or towards 
the “ on” tion, so that the full desired increase in train-pipe 
oa ag! 208) take place in a series of ateps. (Accepted Septem- 
r 12, 











24,145. E. Peckham, London. Trucks. [4 Figs.) 
November 22, 1905.—This invention relates to improvements in 
the structure of trucks for railway, tramway and similar vehicles, 
and is especially adaptable to self-propelled vehicles, particularly 
if the means of propulsion consists of electric motors. The inven- 
tion embodies improvements relating to the truck and the suspen- 
sion of the truck, and also includes an improvement in the means 
for pees the motors, and in the support and arrangement 
of the brake mechanism. The main truck structure consists of a 
reinforced side frame member 1, constructed of a forged-top 
member and a lower sectional member 2, provided with pockets 
or recesses 3 to receive the car-supporting springs 4. The sections 
of the lower member are secu: to the upper member, a 
being left between the ends of the several sections to allow a 
clearance space 5 for the axle journal-boxes 6. The sections of 
the lower member are preferably provided with an upper projec- 
tion which j p d bet the bars of the top member, 
where two bars constitute the top member, or at the side if only 
one bar is used. The sectional or lower members are intended 
a ly to be employed for the purpose of converting existing 

ruck-frame structures into a form in which the other parts of 
this invention will be applicable. The said intermediate members 
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will also enable a high-running car to be altered to a low-running 
one by dispensing with the intermediate pieces entirely, or if the 
t is not ted, bers of less height ne be used. 
The invention also embodies the employment of a gear for sup- 
rting the main-truck frame 1 upon or from the journal-boxes. 
e gear consists of a spring-plank 8 located beneath the-journal- 
boxes and supported therefrom by a (J-shaped bolt, or by links 9 
sengns Som the box 6 and extending below it, and from which 
the box parm gg 8 is therefore supported. The spring-plank 
is parallel with the truck-frame, which is supported by it. The 
springs 4 are located at each end of the spring-plank 8 between it 
and the truck-frame. This arrangement of spring-plank supported 
from the journal-box by a bolt or links will allow the journal-box 
to move laterally when sufficient side pressure is applied to the 
wheel-flange. To provide for a radial movement of the journal- 
box when rounding curves, the lower ends of tho bolt-links are 
fork-shaped, so that they will straddle the spring-plank and con- 
nect the ends of the forked seetion 10 that extend below the 
spr..k-plank by a bolt 11 sufficiently strong to sup the entire 
weight of the truck and car. Upon these bolts is a hollow tube or 
roller 12, or other anti-friction device that bears against the 
underside of the spring-plank 8. (Accepted September 12, 1906.) 





SHIPS AND NAUTICAL APPLIANCES. 

6679. Fried. Krupp, Aktien- Germa- 

Ki en, Germany. Shi; [2 yo ] 
March 20, 1906.—This invention relates to cargo-ships or other 
vessels which are intended for the carriage of loose cargo, such 
as coal, grain, &c. The object of this invention is to provide a 
a cargo-boat which contains, with a maximum of carrying and 
loading capacity, a minimum of dutiable space. The vessel has 
a double shell A B, which is carried up on both sides as far 
as the main deck C. The space between the walls A and B is 
intended to receive the water ballast, and is divided up into com- 





partments by a number of longitudinal walls D, which communi- 
cate with each other. To the main deck OC is attached a sea- 
worthy superstructure E, e! running throughout, the side walls 
el of which are inclined to the horizontal plane at an angle corre- 
ing ximately to the ient of the All 
stiffeners projections are avoided at the side walls of the 
» 80 these side walls run completely smooth. Upon the 
superstructure are arranged loading h ways, and also the 
usual deck structures, such as the funnels and navigating-bridge. 
The rties of the self-trimmer are secured by the arrange- 





ment of the superstructure and the hatchways as well as by the 


sloping side walls ¢! of the superstructure, and the smooth side 
walls of the hold, which favour self-trimming, while the regula. 
tion of the stability and the necessiry draught can be obtained 
by admitting a sufficiently large quantity of water ballast into 
the double shell, which is carried up to the main deck. Ag jn 
the construction of ship described the entire water ballast jg 
carried in the double shell, the whole of the ballast spice jg 
duty free, in contradistinction to what is the case in the ordinary 
ship construction. (Accepted September 5, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &, 


18,015. G. Westinghouse, Pittsburg, U.S.A. Tur. 
bines. (3 Figs.) September 6, 1905.—This invention relates te 
devices for governing fluid- ure turbines in accordance with 
the load, and has for its object tc grovide means whereby the 
pressure of the inotive fluid admji to the first row of any stage 
of blading is maintained approximately constant at all loads, 
A ding to this invention, the flow of motive fluid supplied to 
the turbine is governed by acentrifugal governor, and the number 
or the cross-sectional area of the es or nozzles through 
which the motive fluid passes to the first row of blading is varied 
until the pressure of the fluid at the entrance of these passages 
rises or falls to the normal or standard pr2ssure for which the 
turbine is designed. For the purpoes of varying the area or 
number of the said passages there is employed a valve operated 
by a piston subjected on one side to the standard pressure, and on 
the other side to the pressure of the fluid passed by the centri. 
fugal governor ; the valve will obviously take up sucha position 
that the latter of these pressures will equal the former, which is 
what is desired. The steain ring 1 communicates through openings 
3 with nozzle chambers 5, in the sides of which are sets of nozzles 
leading to the first row of blading. In the turbine illustrated, 
one set of nozzles is always open, and the nozzles are of a capacity 
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to pass steam sufficient to cope with, say, half or some predeter- 
mined portion of the load. The second set of nozzles 7 are 
opened and closed by means of a valve 8, arranged to slide to and 
fro in the nozzle chamber 5 ; the said valve makes a steam-tight 
joint at its ends with the sides of the chamber 5, and the end 10 of 
the nozzle chamber, opposite that in which the nozzles are located, 
communicates through a pipe 11 and a reducing valve with the 
main steam supply. The interior of the valve 8 is in communica- 
tion with the steam ring 1 through the port 12. In order to avoid 
excessive movement of the valve, due to sudden variation in load, 
a dash-pot is fitted, consisting of a cylinder 13 provided with two 
pistons 14, 15, connected to the valve 8 through a connecting-rod 
16. The outer end of the dash-pot cylinder is covered by a cap 
17, and is connected with the steam ring 1; the inner end of the 
eylinder is also in connection with the steam ring 1. In the 
= between the pistons is a partition 19, through which passes 
the piston-rod 20, and the two portions into which the cylinder 13 
is thereby divided communicate with each other and with the 
main steam supply by passages 21, 22, and 23. The sages 21 
and 22 are provided with adjustable plugs. It wfll be readily 
understood that by adjusting the plugs the rate at which fluid 
can flow from the part of the cylinder 13 in which the piston 14 








is located to that part in which the piston 15 is located can be 
regulated. (Accepted September 12, 1906.) 
MISCELLANEOUS. 
15,550. J. B. Alliott, J. M. C. Paton, and E. 
Ni es. [1 Fig.) 


Gratrix, . 
July 9, 1906.—This invention has reference to ironing-machines 
of the type in which the articles to be ironed are between 
a felt-covered rotary steam-heated ironing cylinder and a con- 
cave polished steam-heated ironing bed, the concave face of 
which has the form of a partial cylinder. The invention has for 
object to construct an ironing bed for this type of machine in 
such a manner that it shall be stronger and less likely to be dis- 
torted from its true concave form under the necessary steam 
pressure than are such beds as generally constructed. For this 
purpose, the hollow wall of the bed is strengthened by tubular 
stays, so constructed and arranged that while they remain un- 
broken the proper concave form of the bed is more certainly 
maintained constant than hitherto, and so that should any one 
or more of the stays break when the bed is under steam pressure 
an indication of the fact is at once given by steam escaping into 
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the atmosphere. a is the concave polished inner wa i of the bed 
b the outer wall thereof, and c the steam spaceor jacket oetween 
the inner and outer walls. The two walls a and } are connected 
at intervals thi hout their area by tubular stays d that are 
formed in one with the metal of the bed. The inner wall a of the 
bed is plain throughout and closes the inner ends of the tubular 
gtays,jwhilst the outer wall b is perforated in line with the centre of 
each stay, 80 that the interiors of the stays are in free communica- 
tion with the outer air below the bed through the outer wall } 
thereof ; and if a stay becomes fractured, warning is at once given 
by the escape of steam from the chamber ¢ into the atmosphere, 
and steps can be taken to repair the damaged stay without delay. 
The tubular stays, however, are not likely to fracture, as their form 
is shown as to give great strength without causing faulty places 
in the casting. Moreover, the form of the improved stays is such 
that they are actually stronger than stays such as have hitherto 





generally been used. (Accepted September 5, 1906.) 
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THE SALVING OF THE GUNS O 
H.MS. “MONTAGU.” 


Tue salving of the guns of His Majesty’s battle- 
ship Montagu forms a record of ingenuity and luck 
worthy of the best traditions of the British Navy. 
Indeed, the continuous conflict of the salvage 
officers against the never-ceasing ground swell and 
the oft-recurring turbulent storms of the Atlantic 
since the Montagu stranded : 
Lundy Islandon May 30 ..st, until the completion 
of the operations of saving the primary ordnance, 
suggests that British seamanship and courage may 
be important auxiliaries in the in-gathering of the 
remnant of our naval force after decisive actions, 
From this point of view the story of the work on 
the Montagu is of great naval importance, and 
although long and patient work under severe ele- 
mental conditions did not bring the reward merited 


Ranger,* Linnet, and Plover, having on board a 
steam-pumping plant of large capacity, an exten- 
sive equipment for diving operations, pneumatic 
machine-tools for work under water, air-com- 
pressing plant, and other salvage plant. It ‘is 
not our intention to describe in detail the work 
which was done under Admiral Wilson and Captain 
Young to re-float the ship; we pro rather to 
describe fully the work of recovering the 12-in. 


on the rocks of|guns. A brief narrative, however, may be given 


to indicate the admirable scheme which should 
have been rewarded with success, and would have 
been but for the ill-luck which brought bad weather 
contemporaneously with each spring tide upon 
which it was desired to re-float the vessel. 

The berth upon which the Montagu was stranded 
was very uneven, and the rocks pounded through 
both outer and inner bottoms as the heavy swell 
caused the vessel to ‘‘ work,” notwithstanding her 








the uptakes were completely cut away at a lower 
level, so that the funnels could be bodily removed 
when the timber supports were withdrawn. Plat- 
ing was bolted over the tops of the uptakes ani 
engine hatches, and air-locks were fitted, so that 
workmen might pass into the compartments 
when they. were under air pressure. Compressors 
of a capacity of 6500 cubic feet of free air per 
minute were mounted on the deck of the Montagu, 
and although much of the air driven into the 
machinery spaces leaked past joints in the bulk- 
head, a pressure of i} Ib. per square inch, equal 
to a head of about 17 ft. of water, was maintained 
in the compartments ; the water was thus driven 
out. 

While this work was going forward, ‘‘ camels,” or 
large air-tanks, which had been constructed at Pem- 
broke dockyard, were fastened in the recesses due to 
the removal of the armour-plating at the forward 
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—the salving of the ship itself—the recovery of the 
guns was an operation equally important and of 
engrossing interest. 

We are not here concerned with the incidents 
associated with the stranding of the ship, but it 
is right to indicate that subsequent submarine 
operations disclosed the fact that the ship had, 








1. H.M.S. ‘‘ Monracu” stTRanpep on Lunpy IsLanp. 


great weight of 14,000 tons. The bow was much 
higher on the rocks than the stern, and means had 
to be adopted to give the fore part of the vessel 
sufficient extra buoyancy to lift her off the rock. 
It was thus early proposed to take the forward guns 
out, but for reasons to be explained later this work 
was not then proceeded with. Some of the side 


some time before stranding, struck on an uncharted | armour-plating was removed. Divers, using pneu- 
reef some 200 ft. distant from her final disastrous| matic drills and dynamite, cut away the rocks, 


position. On this reef the divers discovered ex- 


which protruded through the bottom. The holes 


tensive wreckage of the outer bottom, the missing | in the ship’s hull were closed by the bolting on of 
port propeller in pieces, the rudder, stern-post, and | plating by divers. Simultaneously operations were 
one of the blades of the starboard propeller. The| in progress to close down the engine and boiler- 
hesinning of the misadventures which ultimately | rooms, as it had been decided to drive the water 
wrecked the Montagu was on this reef, and from it| from these compartments by air pressure, as. the 


she sheared into the position shown in the illustra- 
tion on this page. 


damage to the bottom was too extensive to be 
temporarily repaired sufficiently to justify pump- 


Salvage operations were at once undertaken /| ing operations. The funnels had first to be taken 


under the experienced direction of Admiral Sir A. 


away, and “‘ Little Giant” drills were used to form 


k Wilson, Commander of the Fleet to which the | square holes in the uptakes at the upper deck level ; 


Montaga belonged, and he had as principal assis- 
tant Captain Fred. W. Young, a well-known 
wreck-master, of the Liverpool Salvage Associa- 
hun. The Asgociation sent the salvage steamers 





through these heavy timber beams were put to 
carry the weight of the funnel. This accomplished, 








* See ENGINEERING, vol. Ixxix., page 77. 








part of the ship. With the water pun:ped out at the 
forward end, with the increased bu: ancy afforded 
by the ‘‘ camels,” and with the maintenance of suf- 
ficient air pressure in the machinery compartment 
to drive the water from the main part of the ship, 
it was anticipated that the tide would lift the ship ; 
but, as we have said, the forces of Nature asserted 
themselves. Heavy gales or heavy seas intervened 
during the period of three successive spring tides, 
and instead of the two-and-a-half months’ strenuous 
and well-directed effort being rewarded, the ship, 
lifting slightly, was only put in a worse position. 
Ultimately the order to abandon the work was 
issued by the Admiralty, who took the opportunity 
of acknowledging by signal to all concerned their 
high appreciation of the splendid attempt which 
had been made to salve the ship. 

Throughout the operations the idea of saving the 
principal guns, and certain important detachable 
gear, had frequently been. discussed, and when 
all hope of. saving the ship was abandoned, a 
contract was entered into between the Admiralty 
and the Liverpool Salvage Association for’ the 
recovery of the four 12-in. guns,. which were 
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mounted in: pairs’ in ‘the forward and aft bar- 
bettes, and of certain other fittings. The idea of 
remoying these guns -had been entertained : at 
the beginning of the salvage operations, and en- 
quiries were made for a portable crane such as had 
been used in connection with corresponding work 
at Port Arthur in the lifting of material from the 
Russian warships. Such a crane, however, was 
not available for the rough waters of Lundy. There 
would have been very considerable risk of such a 
craft capsizing or going on the rocks. The idea was 
at the time abandoned.- Later, Captain Young 
decided to rig up, temporary sheer-legs to achieve 
the sameobject. ‘The guns, it may be said, were 
41 ft. long, and each weighed 50 tons. Captain 
Young had at his disposal the Ranger and Plover, 
with all their gear.. H.M.S. Doris stood by, and 
Captain Arthur -W.; Ewart, R.N., rendered useful 
service. In Lieutenant Hugh Williams, R.N.R., 
Captain Young had an energetic and willing assis- 
tant, and he was supported by an enthusiastic staff. 

The difticulties due to the absence of satisfactory 
appliances were greatly increased because the guns 
could not be withdrawn through the ports in the 
gun-protecting hoods. These had been made of 
minimum size, to admit only of the elevation and 
depression of the barrel of the gun, as, otherwise, 
projectiles from the enemy’s machine-guns might 
more readily find their way into the gun-house. 
The hood turns with the gun during training. It 
was thus necessary not rr * to remove part of the 
armoured top of the hood, but to ease the walls to 
enlarge the port. In connection with this operation 
pneumatic plant—notably the Boyer hammer and 
** Little Giant” drill—was utilised. Indeed, from 
first to last, the pneumatic machine operations, both 
under water and on deck, constitute a record in the 
extent to which such tools have been applied. A 
small compressor and a receiver were fitted on the 
deck, with two ordinary stéam-winches, 6ne with 
an 8-in. and the other with a 9-in. cylinder. Steam 
was supplied from a vertical~ boiler, shown in 
several of the views given in Plates XXIII. and 
XXIV., these views, with that on page 617, 
having been prepared from excellent photographs 
taken by Messrs. Twiss Brothers, photographers, 
Ilfracombe. The air-compressor had a capacity of 
60 cubic feet of free air per minute, and was of the 
single straight-line type. A pressure of:75 lb. to 801b. 
was automatically maintained in the reservoir, the 
steam-engine valve being regulated by the pressure. 

The removal of the roof-plates in the hood was a 
simple, although an arduous, task. In connection 
with the 8-in. wall-plates of the hood, difficulty was 
experienced owing to the fact that at the butts, 
which were vertical, the plates were dovetailed into 
each other and secured by a tapered key in the 
usual manner. The key was flash with the bottom 
of the armour-plates, and had to be forced by 
hydraulic jacks from below, which necessitated the 
cutting away of a considerable part of the structure. 

When the ship struck, the guns were in the 
normal fore and aft line, and the question was 
considered as to whether they should be removed 
when in this position or whether they should’ bé 
trained on the broadside. It was ultimately con- 
sidered that the trans-shipping of the guns into 
barges would be facilitated if the guns were 
removed when trained abeam. The hydraulic turn- 
ing gear was under water, and, moreover, was in 
some cases out of alignment owing to the severe 
strains set up by the stranding of the ship. The 
hand-gear was also under water, and thus it was 
decided to turn the whole mechanism from outside. 
To wire ropes with tackle, surrounding the gun- 
hood, heavy purchases were made fast, and a hawser 
led to a tugboat, which, with a strong pull, 
succeeded in rotating the guns and hood through 
90 deg. 

The sheer-legs were meanwhile erected for the 
lifting, first, of the forward guns. As shown in the 
engravings on Plates XXIII. and XXIV., there 
were two pairs of sheer-legs, one athwart the shi 
and one at the starboard side in line with the keel. 
The former: had a height, of 60 ft., and. the 
legs were spread at the base to 38 ft. They 
were constructed of two 20-in. to 22-in. square 
pitch-pine logs rabitted at the top to lock into each 
other. They were there secured by 3-in. bolts, 
and lashed together with about twenty turns of 
flexible steel-wire rope. The nut on the bolt was 
subsequently slackened, so that the ultimate strain 
would come on the rope rather than on the bolt. 
The sheer-legs were secured as far as was possible 


—they were lashed to the rail stretching across the 


quarter-deck, to prevent the gun being depressed 
to too great an extent; a guy of 6-in. wire rope 
was carried from the top to the mainmast ; about 
40 ft. from the base 4$-in. wire-rope guys were 
carried from both legs through the hawse-pipe on 
each side of the bow, and fastened to the cable bits 
in. the forecastle; and a three-fold purchase also 
extended from the top to the stem of the ‘ship. 
The feet of the sheers were inserted in recesses cut 
in the deck to a depth of about 4 in., where they 
were secured by 3-in. plates and angles. 

As regards the fore and aft sheerlegs, the method 
of erection was somewhat similar. Here.the height 
was 50 ft. Two 4h-in. ropes, made fast‘ to each 
leg near the top, extended to the port side of the 
ship, where they were secured to lashings passed 
through the side ports. ‘ From the top there ‘was 
also a guy to a fairlead on the port side. - In order 
to tip the top of the sheers over the barge, when 
required, a 44-in. steel-wire rope was passed shore- 
wards, 350 ft. distant, to a block and tackle 
fastened to a loop round one of the partly sub- 
merged rocks, and thence back to the ship. The 
foot of each leg in this case was secured to the 
deck by angle-irons bolted through the plating ; 
the legs were lashed together to prevent them 
spreading. 

The main purchase for lifting the guns out of the 
barbette consisted of two large four-fold iron blocks. 
These were originally made to hoist the boilers on 
board of the Great Eastern, and amongst their 
subsequent uses by the Liverpool Salvage Associa- 
tion may be mentioned the turning of the Walter 
Bibby, a dredger, which had capsized in the Queen’s 
Dock at Liverpool. (See ENGINEERING, vol. lxxx., 
page 41). The purchase fall was a 10-in. Manilla 
rope, which contracted to 8 in. when the strain of 
lifting the 50 ton gun was put upon it. The leading 
block of the hauling end of the purchase was made 
fast to one of the deck beams, the deck timber and 
lating having been removed for the purpose. The 
foaling part of the fall was rove through this block, 
and to this fall was attached a Manilla tackle for 
winding round the drum ends of the steam-winch. 

The fore and ‘aft sheers had two independent 
three-fold purchases of 3}-in. wire rope, which 

through leading-blocks, also fastened to the 
eck beams. This enabled the breech of the gun 
to be tilted up by the one while the other purchase 
was raising and lowering the gun. ~ This tilting 
of the gun was necessary because it was impossible 
to get a barge with a hull having a hatch sufticiently 
long to take the gun in the horizontal plane. The 
dockyard coal barge used had a heavy athwartship 
stringer, as shown in Fig. 7, and thus the gun’had 
to be tilted at the breech end and passed under this 
obstruction.- ‘The lashings on the gun ‘to facilitate 
lifting are“ well shown in Fig. 8, Plate XXIV. 
One of the lashings was a Sev wire rope for 
lifting the ‘gun out of the barbette ; that for the 
trans-shipping of it into the barge was made of a 
6-in. wire rope, with eyes and thimbles in the ends. 
The guns were first slung through the top of the 
barbette and placed on a slide with a declivity of 
3} in. to the foot from the top of the gun-hood to 
a covering board at the port side. A launching 
cradle was constructed for the gun, consisting of 
chocks, and as the slide was well greased, the 
operation of removing the gun from under the 
central sheers to the side of the ship was com- 
ratively easy. The gun was then swung into the 
ore and aft line when suspended to the side sheer- 
legs, and was inclined by the second purchase to 
pass under the athwartship stringer in the barge. 
The two forward guns were thus safely tran- 
shipped, and, although the season was far advanced 
nes heavy gales became more frequent, work was 
commenced on the two aft guns. Some idea 
will be formed of the difficulties experienced in 
erecting the temporary sheer-legs aft by the view, 
Fig. 5, which shows that at‘ two hours flood 
heavy waves broke over the quarter- deck with 
almost every tide, and thus there was only a 
short period of time each day when the work 
could be done. At the same time great care had 
to be exercised to secure everything before the 
recurrence of each ‘flood tide. The officers, how- 
ever, encouraged’ by their earlier achievements, 
carried on the work, even although there were pros- 
pects of failure owing to heavy seas, and the opera- 
tions were rewarded with success. Those employed 
had become more dexterous by experience, and the 
last gun was in the barge 44 hours from the time 
the first purchase was slung on. : It was not, how- 





ever, a moment too soon, because within two or three 


hours the weather became so bad as to prevent 
anyone boarding the Montagu for the succe. ding 
ten days. Indeed, the seas capsized one of the 
donkey - boilers, smashed a considerable part of 


the deck fittings, and destroyed nearly al! the 
wire ropes and lashings. The sheer-legs, however, ’ 
held to the end; and these, with practically the 


whole of the salvage plant, were eventually re. 
covered and taken to the Liverpool dépét of the 
Salvage Association. 

In addition to the four guns many other parts of 
the mechanism were recovered. ' Part of the oun- 
carriage,’ with the recoil cylinders, &., in the 
forward barbette, were taken out. The war-heads 
of the torpedoes‘ were recovered, some of the 
telemotors, and'a large amount of the fittings 
useful. for all types of ships. It was not found 
possible to secure anything in the machinery coin- 

tments. One interesting part of the miscel- 
aneous salvage operations was the recovery, by 
divers, of what remained of the starboard propeller. 
The explosion of 18 lb. of gelignite round the out- 
board shaft broke it, and thus the propeller and 
propeller boss, about 13$ tons of manganese- 
bronze, could be removed. 

It will, we think, be admitted that we are amply 
justified in all we have said regarding the resource- 
fulness and determination of the officers of the Liver- 

1 Salvage Association, and the Admiralty and all 
interested in the Navy agree in commending Captain 
Fred. W. Young and his staff for their continuous 
fight against heavy odds, and for establishing an 
example in salvage operations. A description of 
these operations will, we are glad to know, be 
circulated amongst oflicers in the Navy, who may be 
called upon to undertake similar work in the future 
as an almost inevitable result of the fortunes of war 





THE COMPOUND-REACTION STEAM- 
TURBINE. 
(Continued from page 582.) 
Tue total heat accounted for in the turbine is 
318.64 heat units, and the total indicated work is 
245.06 units. Hence the steam needed per indi- 


om 
2545 _ 10.38, The 
U6 


cated horse - power - hour is 

5 
steam used per ‘‘ shaft” horse-power hour will be 
more by the amount of the dummy leakage and the 
loss by bearing friction, &c. The former item 
will be discussed later on. The average value of 
k, it will be seen, proves to be about 0.214, in- 
stead of 0.3, as taken ; but for the reasons already 
given this error, in estimating k, has no very serious 
influence on the general character of the results. 
‘It would seem, however, that for electric-light 
turbines it would be best to use a table prepared 
with the value of k = 0.25 instead of k = 0.3. 

If the steam is not absolutely dry at the inlet, 
the steam consumption will be correspondingly 
increased. Thus 5 ‘per cent. of moisture would 
bring up the consumption to 10.9 lb. per indi- 
cated horse-power. Assuming dry steam, how- 
ever, the total output of the turbine at 10.38 Ib. 
per indicated horse-power-hour, and 5.2 lb. passing 
through tlie blading per second, will be 1800 indi- 
cated horse-power. ‘This is the maximum load the 
turbine could take without the use of the by-pass, 
and it would probably be rated at about 1600 
horse-power, the power being reduced by throttling 
the steam at the inlet. This involves less loss 
than might be supposed, as the efficiency of the 
low-pressure end is raised owing to the reduction in 
the degree of unders ing, which compensates, 
more or less completely, for the loss by wire-draw- 
ing at the high-pressure end, and makes the steam 
consumption per: indicated horse-power nearly 
constant for small reductions on the total output. 

If this condition held throughout, it would be 
easy to determine the internal resistances of the 
turbine from Willans’ law. Thus in Fig. 15 we 
have plotted down the steam used and the corre- 
sponding output in kilowatts of the Elberfeld plant 
as determined by Messrs. Schréter and Lindley. 
If the steam taken per indicated horse-power- 
hour was constant at all loads, as is sometimes 
assumed, it would appear that the mechanical 
efficiency of the plant was very small, as the con- 
sumption at no load is no less than 17.6 per cent. 
of that at full load, equivalent to about 280 indicated 
horse-power. Similarly, with the magnets unexcited 
the dead resistances reckoned this way would aggre- 
gate 180 indicated horse-power. If, however, instesa 





of water consumption we plot the total heat, theo- 
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retically available, in the steam used per hour, as 
computed from its condition below the governor- 
valve, the diagram tells a very different story. 
These quantities are plotted as the lower line in 
Fic. 15, and it will be seen that at no load, with 
the magnets unexcited, the total heat used per 


hour is about a of that used at the highest 

wer. If the hydraulic efficiency were the same 
at all loads, this would give some 72.1 kilowatts, 
or 96.8 horsepower, instead of 180 horse-power, 
as the loss in ‘bearing resistances, and in driving 
the air and circulating pumps. The bearing resist- 
ances would presumably be higher than usual, as 
the turbine had four bearings and the dynamo two, 
making six in all. 

The estimate above given rests, of course, on the 
assumption that the thermodynamic efficiency of 
the turbine is approximately constant. In Table 
VIII, annexed, we give the losses in the turbine, 





Fig. 15. 


of which the full-load computations have already 
been set forth in Table VII., when the steam is 
throttled down to such an extent that only 
0.4333 lb., instead of 5.2 lb., is passed per second. 


TanLe VILI.—Losses in Turbine at Light Load. Reckoned 
in British Thermal Units per Pownd of Steam Passed. 








Group number .. oof & 2. 3. ‘| 4. 5. 6. 
BThU BThU BThU BThU BThU BThU 
Heat expended in group 42.76 | 44.75 | 34.58 42.10 12.26 5.59 
Loss in blades... -.| 6.37) 7.03| 4.70 6.74) 4.93, 5.47 
Loss by leakage .. -| 064) O84 115 O84 0.10 0.04 


Loss by carry-over -| 0.40) 0.54) 0.72 0.69 0.16) 0.34 


“Indicated ” work -. 85.35 | 36.34 | 28.01 33.83, 7.07 |—0.26 
Group efficiency . . -. 0,827 | 0.813 | 0.810 0.805 | 0.577 | 





It will be seen that in this case the low-pressure 
group is actually doing negative work. On the 
other hand, the lowering of the ratio of expansion 
in the upper groups has somewhat increased their 
efliciency, as will be shown on comparison with 
Table VII. As a net result, the over-all hydraulic 
efficiency of the turbine at full load appears to 
be 76.9 per cent., and 77.1 per cent. at no load. 
At three-quarter load it may perchance be a little 
higher, but, on the whole, the efficiency thus 
measured is apparently fairly constant throughout, 
and hence the 96.8 horse-power found as the value 
of the dead resistances driven by the Elberfeld 
turbine is presumably not far removed from the 
actual facts of the case. It is just 6 per cent. of 
the maximum output, and includes the work done 
in driving the air and circulating pumps. The loss 
by leakage past the dummies is a constant fraction 
of the total steam supplied, since it forms a shunt 
to the main flow. It is said to average 2 per cent., 
but we have no knowledge as to the basis of this 
estimate, which appears too low. 

Chis loss by leakage past the dummies is really a 
matter for experiment rather than calculation, but 


Sonie idea as to its approximate value is given by 
the expression 
( v; y=8Ule -1)" 
200/ (N=1) 


Te The derivation of this expression is as follows :— 
“uppose there are N rings in the dummy, and assume. as 
near enough for a ~~ = estimate, that the velocity of flow 
increases uniformly from ring to ring. Then, if V, be 





where V, is the velocity with which the steam 

the first ring of the dummy, U the heat 
units available when the steam expands through the 
total fall of pressure past the dummy, p is the total 
ratio of expansion corresponding to this fall of 
pressure, and N is the number of rings in the 
dummy. 

For the turbine, of which dimensions are given in 
Table IV., the first dummy would, on its low- 
pressure side, be coupled up with the space behind 
the second group of blades. The pressure at this 
point from Table III. will be about 35.35 1b. per 
square inch, which, it will be seen, corresponds to 
the 115.09 heat units accounted for in passing 
through the first two groups of the turbine. It 
will be near enough for our pu to take the 
ratio of expansion also from this table. The initial 
volume of the steam being 2.878 cubic feet per 
pound, this table shows that after an expenditure 
of 115.09 units its volume will be 10.95 cubic feet 
per pound. Hence p = 3.81. Whence 

i 115,09 x 2.81 x 3\h _ 17.73\} 
ir mf (N - 1) 55.30 ) sa (x=) 
If N = 8, this gives 
V, = 318 ft. per second. 

According to Mr. Speakman, the dummy clear- 
ances in electric-light turbines range from ;75,5 to 
ri3, of 1 in. The smaller figure is presumabl 
that at the high-pressure dummy. If we take the 
ring at the point of discharge to be 14 ft. in 
diameter, the area available for flow will be 


7 x 1.5 x © = 0.00975 sq. ft. 
12,000 
This must be multiplied by a ‘‘ coefficient of con- 
traction” to get the net area available for flow; 
this coefficient is probably in the neighbourhood of 
0.75. Hence the net area available for flow will be 
0.00206 square foot, making the volume discharged 
0.00206 x 318 = 0.655 cubic foot per second, or 


cee = 0.235 1b. The flow through the blades 
being 5.2 Ib. per second, the fraction of the total 
steam leaking past the high-pressure dummy will be 
just about 4.3 per cent. A similar calculation for 
the low-pressure dummy, on the assumption that the 
clearance for it is +35 in., gives 14 per cent. as 
the leakage loss here when there are eight rings on 
this dummy. The formula given shows that the 
leakage loss will vary nearly inversely with the 
square root of the number of rings, which is also 
probable for a priori reasons, 

(To be continued.) 





the velocity of flow past the first ring, the velocity past 
any other ring n will 


V. = Vj {1+ - 4 @-} ~~. @ 





where p is the total ratio of expansion. 
The available heat expended in producing flow past any 


ring will be 
1 (i ) 
qa = — . 
m \224 
The coefficient m will hardly exceed 0.80, and is, per- 
haps, substantially less. Hence we may write 


q =(): 
" \300/" 


which, on substitution from i, gives 
R 2 
gn= (1+ 51 -(0-2))- 
The sum of the values of gn must be equal to the total 


available heat, or : 
Zz qn = Uv, 


oe. 


ley 
n=N n— 1 2 
pf i+. -1 = U, 
as ( N-1° )) 

This summation could, of course, be easily evaluated 
by means of the calculus of finite differences; it is, how- 
ever, more convenient to make use of the approximate 
expression 


N+3 
n=N 
Zs <i = fe a. 
; +4 
This gives 
ic N-1 _N-3,,_ . -1 $- 
v= (Fr) L(t an] -L - steal) 
= f x= 1? nearly 
Taking tart 
n= ( aa ) 


we get the expression given above, 





MOVING LOADS ON RAILWAY 
UNDER-BRIDGES. 
By H. Bamrorp, M.Sc., A.M. Inst. C.E. 
Part III. 


Dracrams oF Maximum SHear. 

Tue shear at any point of a beam acted upon by 
a uniform moving load is a maximum when the 
load extends over the segment of the beam between 
the point and the farther abutment ; and further, 
this maximum shear is proportional to the ordinate, 
at the point, of a parabola BO D, or A C'T, Fig. 1i, 

620. If, for any given type train and span, 
the parabola corresponding to the ‘‘ equivalent 
uniform live load derived from the maximum 
shear” be drawn, the shear as given by the ordinate 
to this parabola for any point along the span will 
be found to be less, and sometimes very consider- 
ably less, than the maximum shear produced at the 
point by the actual wheel-loads. 

For example, in Fig. 11, the maximum positive 
shears produced by an engine of the type shown 
in Fig. 13, as it moves across the span from right 
to left, are given by the ordinates to the full line 
BEGF, the maximum negative shears by the 
ordinates to the line A E! GL and the shears due 
to the ‘‘ equivalent uniform load” by the ordinates 
to the parabolas BC D and AC'I. In this case, 


Y| therefore, we see that everywhere, except at the 


abutments, the actual maximum shears are greater 
than the shears as given by the parabola ; the excess, 
C' G!, at the centre amounting to about 21 per cent. 

Similarly, for the type train shown in Figs. 13 
and 14, and a span of 1B ft., the diagram of maxi- 
mum shears, Fig. 15, shows that the maximum 
shears due to the actual wheel-loads are again 
everywhere greater than the shears corresponding 
to the equivalent uniform load. In this case, at 
the centre of the span, the actual maximum, when 
the axle-loads are taken, is equal to 24.2 tons, 
while the shear due to the equivalent uniform load 
is only 21.7 tons, or 10.3 per cent. less. It is 
obvious, therefore, that while tables of ‘‘ equivalent 
uniform live loads” derived from the maximum 
shears may be of great value in making the pre- 
liminary calculations, it will often be necessary to 
draw out the actual diagrams of maximum shears 
before preparing the working drawings. 

The work of constructing diagrams of maximum 
shear may be considerably facilitated by noting the 
follow'ng observations :—In Fig. 11 the maximum 
poeitive shear for any point adie BE occurs when 
the first wheel a is over the point, and for the 
remainder of the span it occurs when the first 
heavy wheel c is over the point. Again, assuming 
the engine as running backwards from left to right, 
the maximum negative shear for the part above 
A E' occurs at any point when the first wheel i is 
over the point, and for the remainder of the span 
it occurs when the wheel e is over the point. is 
would seem to indicate that the maximum shear 
at any point will occur when either a or c is over 
the point, if the engine be running forwards, or 
under i or e if running backwards. This point may 
be investigated analytically as follows :— 

To determine which of the wheel-loads at a given 
point D will give the maximum shear at the point, 
assume the train-load, in the first instance, to have 
moved so far along the span from the farther abut- 
ment B (Fig. 12) as to bring the front wheel W, 
over the point ; and let R be the total load on the 
beam, and « the distance of its centre of gravity 
from B. The supporting force at A and shear just 


in front of W, will then be = R. L (1); and so 


long, therefore, as no other load comes on or goes 
off the beam, the shear will vary as x, or according 
to the ordinates of a straight line. 

Further, with wheel W, over the point D, let 
the loads (of which R is the resultant) on the beam 
be W,, W., W, . . . Wn -1, and let the first load 
off the beam be Wy, and z its distance to the right 
of B; then, if z be less than a,, the shear at D, 
as the train moves towards the left until W, comes 
over the point, will increase to 


R 27% + Wr —-W- . (2) 


Of the two wheels W, and W,, therefore, W, at D 
will give the greater or less shear at the point 
i 


according as the expression 
R a,-z W 
a > We a = cod, ° : 3 
L ° a.L a) f ) 


is positive or negative. 
Again, with wheel W, ovcr D, let K' Le the 
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total load on the beam, and 2! the distance of its! When the train shown in Fig. 13, therefore, is 
centre of gravity from B; and let Wn +1 be the’ moving from right to left, the maximum shear at 
first load off the beam, and <' its distance to the any point along the span will occur when either 
right of B. Then, if z' be Jess than (ag), the dis- | wheel a or wheel c is over the point; and in the 
tance between the wheels W, and W;, of these | same way, when the train is moving from left to 
two wheels at D, W, will give the greater or less | right, Fig 14, it can easily be shown that maximum 
shear according as shear will always occur under either wheel'i or 
R! , wheel e. 
7 Dracrams oF Maximum SxHrar Construction. 
On the diagram already drawn and used in deter- 
mining the greatest maximum bending moment, 
&c., add eotent steps LM M'NPQ.. . Fig. 13, 


lise 


is positive or negative. 
ow for the train of six-wheels coupled engines 


shown in Figs. 13 and 14, moving from right to left, 
Fig.tl. 
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W, = 9 tons = W. 


= 18} tons, a, = 6.5 ft., |and then, on a sheet of tracing-paper placed over 
and a, = 7.26 ft. 


yw 3 
‘Hence, for this case, expressions | this diagram, draw, at a distance apart equal to one- 
(3) and (4) cannot be respectively positive and | tenth of the span, a series of vertical lines, one of 
negative, or, in other words, W, can never give a | which is made to pass through the centre of wheel c. 
maximum shear at any point. In the same way it | These lines will cut the funicular polygon in points 
cau easily be shown that W, (or wheel c) at D will|7!, 6', 5! . . Now assume the girder placed 


sive a vreater shear at that point than will W,, and with its left terminal below wheel c; the leads on 







bending mow). 


| and the corresponding diagram of 

will beCDE... CDI O! rough point O in 
the force polygon draw O o parallel to the clusi ny 
| line C o! to cut the line of loads in 0, and through 
| o draw the horizontal line o” o” under the girde: 
| he’ diagram of itive shears will then be 
ae Ge ge TT". o” N representing the 
shear at the left terminal, and pP,qQ.. | the 
shears at the distances of 0.1, 0.2... of the 
span from that terminal. If the girder be now 
advanced to the left, under the loads, through 


a distance of one-tenth span, the new diagrs: 
bending ‘moments will be 1 CDE... B'<¢ 
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and if a line O1 be drawn parallel to the closing line 
1' 1! to cut the line of loadsin 1, and through this 
latter point a horizontal line 1” 1’ be drawn under 
the girder, we shall obtain the new diagram of 
positive shears 1” M M'N. . . SS‘, in which the 
shears at the left terminal and at the distances from ~ 
it of 0.1, 0.2, 0.3 span. . . are now represented by 
1” I,n, N,p, P. . . . Advancing the girder in this 
way through successive intervals of one-tenth span 
we obtain a series of diagrams of positive shear 
corresponding to the base lines 0” 0’, 1” 1", 2° 2°... 
each of which gives a value for the shear at the left 
terminal and at the distances of 0.1, 0.2, 0.3, 0.4, 
and 0.5 span from it. These values can now 
scaled from the diagrams and tabulated, and the 
greatest of the values given for each point along the 
span taken and used in plotting the diagram of 
maximum positive shears. A similar method may 
then be adopted, as shown in Fig. 14, for cons‘ ruct- 
ing the diagram of maximum negative shears. As 





a’, b', cl, and @, 


\', a greater shear than W,, aud so on. 


| the girder will then be c,d, e. . . 





the maximum positive shear at any point, however, 
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occurs when either wheel ¢ or wheel a@ is over 
the point, and the maximum negative shear when 
either wheel e or wheel i is over the point, 
the construction of the diagram is facilitated con- 
siderably by adopting the following procedure. 
Under wheel c the shears at the left terminal, and 
at the distances from it of 0.1, 0.2, 0.3, 0.4, and 
0.5 span, are given by 0’ N, n, N, n. N, n, N, 
nm, N and n, N respectively ; or, in the force dia- 

ram, by 0.bc, L.bc, 2.bc, 3.bc, 4.bc, and 5.bc. 
[To determine the shears under wheel a we may 
proceed as follows :—For the position of the girder 
represented by the base line 6’6’, the shear at the 
centre of the span is m,I, and for the position 7”7” 
itis t,H. Now during this change in the girder’s 
position, if the total load upon the girder remained 
the same, the shear at the centre would, according 
to equation (1), diminish at a uniform rate, as repre- 
sented by the line m,t,; and, therefore, when 
wheel a was over the centre the shear at that point 
would bel,L. Similarly, at a distance of one-tenth 
span from the centre, when wheel a was over the 
point the shear would be 1,L, and soon. If, how- 
ever, during the change of position of the girder, a 
new load came on, or a load went off the girder, the 
shears under load a would not be given exactly by 
L,L,1,L, &c.; but if the steps through which the 
girder is advanced were small—say, one-twentieth of 
the span—the errors thus introduced would be 
negligible. 

Proceeding in the same way to determine the 
maximum (negative) shears for the half girder on 
the right, the girder is firet placed with its right 
terminal under wheel e, Fig. 14, and then advanced 
towards the right through successive intervals of 
one-tenth span. In this way the shears under 
wheel e are first obtained, and then those under 
wheel i, the shears under wheel e at the right ter- 
minal and at intervals of one-tenth span from it 
being given by 0” Q', q, Q', q@, Q'. . . qs Q', and 
those under wheel i by «, U' at the centre and by 
u, U', u, U'. . . at intervals of one-tenth span 
from it. 





For the example worked out and illustrated in 
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Figs. 13, 14, and 15, the maximum positive shears 


at the left terminal and at the distances from it of , 


0.1, 0.2, 0.3, and 0.4 span, occur under wheel c, 
and are represented byo” N, n, N, n, N, n, N, and 
n, N respectively ; at the centre, however, the 
positive shear is a maximum when under wheel a, 
and is represented by J, L, Fig. 13. 

The maximum negative shears at the right ter- 
minal and at intervals of one-tenth the spin from it 
are given by 0” Q', q, Q', gg Q' (under +), u,; U', 
u, U', and uw, U! (under #). 

The maximum shears having been thus deter- 
mined for a number of points along the span, the 
diagram can be plotted as shown in Fig. 15. 

lastead of advancing the girder through succes- 
sive intervals of one-tenth span, as in the example 
given (or of one-twentieth span, where great 
accuracy is required), an approximation to the 
true form of the diagram of maximum shears, and 
one which would be sufficiently accurate for the 
great majority of cases met with in practice, could 
be obtained by determining the maximum shears 
at the abutments, at a quarter span, and at the 
centre, and then erecting ordinates at these points 
representing their respective maximum shears, and 
joining the extremities of these ordinates by straight 
lines. 








THE CONSTANCY OF MASS IN 
CHEMICAL REACTIONS. 

To submit the constancy of mass in chemical 
reactions to a systematic control may appear both 
futile and dangerous. For if we concede that the 
mass of the products of a chemical reaction may 
differ from the sum of the masses of the constituents, 
we seem to shake the very foundations of exact 
science. If we grant the possibility of a change 
in the mass, all the pains we take to measure and 
weigh with the highest possible accuracy are wasted. 
And if matter can mysteriously disappear from one 
spot, it might as mysteriously appear at another. 
What holds for mass should hold. tor force ; it is 
but one step. In that case we need not trouble 
about the stress-strain diagrams of the collapsed 
roof of the Charing Cross railway terminus. We 
might as well fall back upon the ways of our 
medieval philosophers, who, recognising that som2 
of the changes they were observing were far too 
subtle for quantitative determinations, indulged in 
hazy spsculations. Those learned men were by no 
means of inferior intellect, nor easily misguided. 
We know now that masses, far more subtle than 
the medieval mystic dreamt of, may be powerful 
stores of energy, and cool, sober arguments arc 
more needed now, perhaps, than ever. 

From what standpoint then have we to regard 
the alleged inconstancy of mass? That is a 
question which we are hardly called upon to 
answer at present. The first question is: Has a 
prima facie case been established? The answer to 
that seems to be: Yes. The second thing then is 
to collect further evidence. By the time that con- 
firmatory data have been obtained we shall prob- 
ably be in a better position to express an opinion 
upon the causes, from the very nature of the ex- 

vriments and results. The chief interest of the 
Following lines will therefore lie in the experiments 
themselves, and in the extraordinary precautions 
which have to be taken, and can be taken, in 
approaching such problems. Possible explanations 
will, however, be indicated. | 

That any investigation of the constancy of the 
mass not conducted with the utmost care will be 
perfectly useless, need hardly be emphasised. This 
consideration, unfortunately, excludes many ex- 
periments which for some reasons might appear 
to be the most promising. We might think that 
the changes in mass, if any, should be connected 
with the energy of the reaction; the data to be 
discussed, indeed, tend to confirm that inference. 
But minute quantitative measurements are incom- 
patible with explosive energies. The chief re- 
actions which have been studied are, for this 
reison, of a very mild type. 

The most complete and also exact series of 
determinations of this kind has been made by 
Professor H. Landolt, of Berlin. In 1893 Landolt 
presented to the Berlin Academy of Sciences 
the first report on these experiments ; the work 
was afterwards resumed. A further exhaustive 
report appeared in the Sitzungsberichte der Preuss. 
Akademie last February, and Landolt will con- 
tinue his researches, so far conducted in the 
Chemical Institute of the University of Berlin, in 


the Reichsanstalt, pre-eminently the place for such 
work. The plan on which Landolt proceeded in 
his early investigations was the following. The 


two substances—in the original series always 
‘aqueous solutions—which were to react on one 


| 





another, were contained in the two limbs of inverted 
U tubes of glass, and the funnel openings were 
sealed. Two tubes A and B were prepared in 
eich instance, so far as possible identical, and they 
were put in the two scales of a bilance. Having 


| balanced A against B, the reaction was started 


in A by gradually tilting the tube so that the 
two liquids could interact; the two tubes were 
then again weighed. Finally the reaction was 
also started in B, and new weighings were mide. 
Thus the ‘observations checked one another in 
several respects. 

The experiments concerned: aqueous solutions 
of silver sulphate and ferrous sulphate, in which 
silver is rodhacod and deposited; iodic acid and 
hydroiodic acid, in which iodine is deposited ; iodiae 
and sodium sulphite, in which iodine is dissolved ; 
chloralhydrate and caustic potash, in which chloro- 
form is ‘produced; chloralhydrate and water, in 
which the former substance is simply dissolved. 


|The observations marked slight losses of weight in 


almost all the cases. 

Before Landolt, Kreichgauer had, in 1891, ih- 
vestigated whether the union of mercury ard 
iodine in sealed glass tubes was accompanied by any 
changes of mass ; the resulting differences were in- 
conclusive. The publication of Landolt’s researches 
induced F. Sanford and L. E. Ray to apply Lan- 
dolt’s method to a study of the reduction of silver 
nitrate by grape sugar; the observed differences 
were of the order of the possible experimental errors. 
A very important confirmation of Landolt, and again 
by his method, was given by A. Heydweiller in 
1901. Heydweiller investigated the following re- 
actions :—Reduction of copper from cone sul- 
phate solutions, neutral, acid, or alkaline, by 
metallic iron; dissolution of copper sulphate 
crystals in water and in sulphuric acid ; mixing 
copper sulphate solution with caustic potash ; mix- 
ing acetic acid with ammonia ; and precipitating 
barium chloride with sulphuric acid. In most cases 
there was a slight loss of mass. 

In 1903 Mr. J. Joly, Professor of Geology at 
Dublin, made experiments also on the dissolution 
of copper sulphate in water, but by an entirely 
different ingenious method. If the differences in 
weight be due to changes of mass possessing 
inertia, Joly argued,* then changes must be observ- 
able when the reacting masses are in motion. If 
the directed kinetic energy of the resulting mass 
be supplied by the reacting masses, then the 
motion should be retarded; if some mass dis- 
appear, the motion should be accelerated. Now 
the earth moves in its orbit, and revolves about its 
axis. At noon the combined motion of a point on 
the surface of the earth is directed to the west, at 
midnight to the east; the latter velocity is greater 
than the former, but they may both be estimated at 
about 3 x 10° centimetres per second. If we sus- 
pend the vessels containing the reacting substances 
from a torsion beam, we should be able to observe 
the resulting opposite accelerations at noon and 
midnight by a defiection of the beam. His beam 
was built up of straw and cork, strong enough to 
support two loads of 100 grammes. The water was 
contained in a bulb which was drawn out to a 
point, so that the water could not flow over the 
copper sulphate until the fusion of a small plug 
=" the bulb created a partial vacuum in the 

ulb. 

Of fourteen observations, eight decidedly marked 
a loss of mass, three were less clearly confirma- 
tory, one was doubtful, and two were against a 
loss. The late G. Kahlbaum, of Basle, who de- 
ng in work requiring the utmost care, and 
whose determination of the densities of metals 
in their various states (drawn, annealed, cast, &c.) 
deserve the attention of engineers, did not, in 
1903, obtain any conclusive data from his investi- 
gation of the transformation of grey into white 
tin. In 1904 Lo Surdo, of Milan, once more took 
up the reduction of copper sulphate by iron on 
Landolt’s plan; his results did not justify any 
definite conclusions. 

The renewed experiments of Landolt were again 
made with f) tubes, of Jena glass, smaller than 
those previously used, the length of the limbs 


* Transactions of the Royal Dublin Society, vol. viii., 
page 26. 





being 10 centimetres, the width 5 centimet+os - 
also with concentric glass cylinders, surrounded by 
Dewar vacuum jackets ; further, with (] tubcs of 
quartz ; in some cases the f) tubes were lined inside 
with paraffin, because some glasses proved 
owing to invisible cracks or to bubbles. Any 
inequalities in the weights of the liquids in the 
two limbs were balanced with the aid of garnets or 
other indifferent substances. The weighing was 
effected with the aid of cradles of gilt brass : 
none of the parts were touched by hand. The 
balance was specially constructed by A. Rueprecht 
of Vienna; the method of weighing was that of 
Gauss. Errors in weighing could arise from un- 
equal, or also from equal, heating of the two arin; 
of the balance-beams ; also from asymmetrical load- 
ing of the two scales; thermometers readings to 
0.01 deg. Cent. were applied, and the readings, of 
course, taken by telescope. A weighing would take 
from 60 to 90 minutes. The film of moisture on 
the balance had also to be considered. The reaction 
could itself influence the results, owing to the heat 
developed and to the changes in the internal 
pressure ; there is a diminution of volume when 
solids are deposited from solutions, and the resulting 
pressure variations were, like all these sources of 
error, especially studied. For some time it was sus- 
pected that water might slowly percolate through 
glass. Comparative experiments were hence con- 
ducted for three months with tubes containing water 
and oil of paraffin, but no percolation was discovered. 
Further to reduce all sources of errors as far as 
possible, two tubes were, in each series of experi- 
ments, charged with indifferent substances and sub- 
mitted to the same treatment as the tubes under 
test ; thus it was boped that any faults attaching to 
the method would ascertained and climinated. 
The final result was that the experimental errors 
would lie within» + 0.03 milligramme, 100 or 200 

rammes of substances being used as a rule. 

eydweiller, working, ¢.g., with 50 grammes of 
copper yy age and 150 grammes of water, had 
estimated his experimental error at + 0.04 milli- 
gramme ; it should be mentioned, however, that he 
has been criticised upon relying too much on 
evaluation of errors which he might, possibly, have 
diminished. 

In the new experiments of Landolt the old and 
some new reactions were investigated. Among the 
new was the electrolysis by alternating currents of 
an aqueous solution of cadmium iodide, undertaken 
on the suggestion of Nernst in order to see whether 
the passage of a metal or metalloid into the ionic 
state would make any difference. A cylinder with 
two concentric electrodes of platinum was used ; 
that is, two such cylinders were balanced against 
one another, as in the other cases. Some iodine 
would, at both the electrodes, alternately be ionised 
and transformed into metalloid again, and with an 
electrolysis at 1500 alternations per minute, lasting 
40 hours, 568 grammes of iodine should altogether 
have _ through this change.. The observed 
loss of weight amounted only to 0.004 milligramme. 
More dissolution processes were tried, those of 
ammonium chloride and potassium bromide in water 
(both these dissolution processes are accompanied 
by a strong cooling), and of uranyl nitrate in water ; 
these experiments were but slightly concordant. 

Summing up the results of fifty-four experiments 
made by Landolt, and of the twenty-one conducted 
on similar lines by Heydweiller, we find that in 
sixty-one, out of seventy-five, experiments, concern- 
ing fifteen different reactions, a loss of weight 
accompanied chemical reaction. The deficiency 
reached, in Landolt’s extreme cases, 0.199 milli- 
gramme in the reduction of silver sulphate by 
iron sulphate, and 0.177 milligramme in the 
ease of the reduction of iodic acid by hydroiodic 
acid ; nine experiments were performed in each of 
these cases. Heydweiller observed the greatest 
losses of weight in the reduction of acid or alka- 
line copper sulphate by iron (0.217 milligramme), 
in dissolving copper vitriol in water containing sul- 
phuric acid (0.126 milligramme), and in mixing 
copper sulphate solution with caustic potash (().092 

igramme). The few observed increases in mass 
concern the cases of solutions of which we spoke 
above a8 not yielding any concordant results, aud 
they may hence be dismissed as doubtful. In most 
of the experiments there was a slight loss, amount- 
ing to a few hundredths of a milligramme. 
ore we proceed to a discussion of the possible 
causes of the apparent losses of mass, we may ask 
ourselves whether the observed deficiencies are 
worth troubling about. A discrepancy of tenth 
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of a milligramme in 200 grammes or 200,000 
milligrammes, is certainly not much, but it is sufli- 
cient to justify an inquiry. Spectrum analysis, and, 
to a much higher degree still, the modern concep- 
tions of corpuscles in J. J. Thomson’s sense, 
enable us to make estimates of really infinitesimal 
quintities. Two recent researches may convey a 
more tangible lesson. Walthére Spring,* of Liége, 
has found that to the naked eye the fluorescence 
of a solution of eosin, or fluorescein, dis- 
appears when the alkaline solution contains less 
than 10-* gramme of the substance per cubic 
centimetre. When illuminating the solution 
by an electric beam, Spring could still notice 
the fluorescence when -the concentration was 
diminished to 10-8 gramme per cubic centimetre. 
Supposing that at least one atom was necessary to 
produce fluorescence, that observation would indi- 
sate that the mass of the hydrogen atom cannot 
exceed 2.5 x 10-*' gramme, while the kinetic theory 
of gases yields a maximum value of about 10-* 
gramme. The other research illustrates the wonder- 
ful delicacy of our methods of weighing, and con- 
cerns the constancy of mass directly. J. H. Poynt- 
ing and P. Phillips,t of Birmingham, have tried 
to answer the question whether changes of tem- 
perature affect the weight. They suspended two 
equal brass cylinders, each weighing 266 grammes, 
from the beam of a balance in a vacuum of 0.02 
millimetre of mercury. The one cylinder descended 
into a long tube! in which it could be heated, 
or cooled down to —186 deg. Cent. Between 
the temperature limits + 15 and 100 deg. Cent. 
the weight did not fluctuate by more than 0.003 
milligramme, and between + 15 and —186 deg. 
not by more than 0.002 milligramme. The change 
in weight hence did not amount to more than 
10-° gramme per deg. Cent., and if there was any 
change, it was a loss of weight with rising tem- 
perature. 

That brings us back to the losses of weight 
accompanying chemical reaction. When Landolt 
started his researches, some doubt had been ex- 
pressed as to whether gravity really affected 
all substances equally. Eotvés and Kreichgauer 
have meanwhile found that any differences in 
gravily could not amount to more than 1 part in 20 
millions of the mass in question. Then there was 
the theory of Lothar Meyer, Nigeli, and others, 
that the ether, which might have a_ certain 
ponderable mass, constituted part of the atom, 
or was concentrated about it ; chemical combina- 
tion would, on that view, change the amount of 
bound ether. For our consideration the modern 
notions on electrons, though very different from 
those views, would lead to similar conclusions. A 
certain amount of mass appears to be lost, parti- 
cularly in the more energetic reactions, the reduc- 
tions. A chemical reaction may be supposed to 
‘‘shake ” the particles. The disturbance may lead 
to a modification of all the participating atoms, 
or it may cause the gradual decay of a few 
atoms, such as Rutherford and Soddy assume for 
radioactive substances. The atoms might essen- 
tially maintain their character in spite of certain 
corpuscles being split off. As to the nature of 
the particles split off, Landolt does not offer 
any suggestion. They do not appear to be ions 
or electrons in the generally accepted sense. For 
the electrolysis by alternating currents of cadmium 
iodide, in which iodine ions were alternately 
liberated and bound 1500 times per mintite, did 
not show any loss of mass. Nor did Martinelli, 
confirmed by A. Campbell, observe any ionisation 
of the air over vessels in which copper sulphate 
was dissolved in acidulated water, or potassium 
chromate dissolved in water, or silver sulphate re- 
duced by ferrous sulphate, some of the experiments 
which had been made iu connection with the main 
problem under discussion. In several .of the 
experiments which we have mentioned the electro- 
lytic dissociation would be diminished by the 
reaction, so that we should expect an increase in 
mass, rather than the observed decrease. 

Whatever we may think, however, of ionisation 
and electrons, it is clear that to explain a loss of 
mass, something must have escaped through the 
walls of the glass or quartz tubes. The pos- 
sibility of such escapes will readily be granted. 
We know that carbon monoxide permeates slowly 
through glass, and that hydrogen, and. even 
air, find their way through glass at 600 deg. 


Bull. Acad. Roy., Belge, 1905, page 201. 
t Proc. Roy. Soc. A., vol. 76, page 445. 





Cent. Fused quartz, first so warmly welcomed, 
because vessels made of it will stand any maltreat- 
ment by sudden heating and cooling, is now mis- 
trusted, because the hot quartz proves as permeable 
as glass. If this permeability of the glass is to 
explain the losses of mass under discussion, it is 
very interesting to note that the loss almost 
vanished in the four experiments in which the 
inner walls of the glass were coated with paraffin. 
The cases in question were those in which, under 
other conditions, the maximum losses had been 
observed. Thus, a.thin layer of paraffin would 
appear to stop particles which passed unimpeded 
through glass walls. The circumstances and the 
influence of wall thickness are further to be investi- 
gated. For the present we may rest satisfied with 
what has been achieved, without further specula- 
tion. Our methods of weighing appear to be suffi- 
ciently reliable to demonstrate that some minute 
losses of mass occur when substances combine 
chemically, even when the reactions are not accom- 
panied by any striking display of energy ; and such 
losses could be explained without straining our 
generally accepted hypotheses. 








SPECIAL BAND-SAW FOR RIPPING 
DECK-PLANKS. 

On page 621 we show two views of a new machine 
lately designed and constructed by Messrs. A. Ransome 
and Co., Limited, the well-known saw-mill engineers, 
of Newark-on-Trent, for Sir W. G. Armstrong, Whit- 
worth, and Co.’s Walker Shipyard, Newcastle-on- 
Tyne, where it is to be used in re-sawing the wide 
planks of pitch-pine, teak, &., cut from the Jog by 
the log band-saw, into deck-planks of various widths. 
It will take planks up to 18 in. wide by 4 in. thick, 
and is fitted with a variable-feed motion, the fastest 
advance of the timber being as much as 150 ft. per 
minute, with a return motion of 200 ft. per minute. 

The main standard of the machine is a strong casting 
of box section bolted to a massive bed-plate, with a 
large base, which also carries the electric motor for 
driving the saw, as well as the rollers and gear for 
feeding the planks up to the saw and returning the 
plank after each cut, The saw-pulleys, which are 48 in. 
in diameter by 5 in. wide, are turned on the face, 
edges, and inside of the rim, and are very accurately 
balanced to ensure steady running. The top pulley is of 
special design, the rim and boss being of close-grained 
cast iron, and the spokes of mild steel, thus com- 
bining sufficient lightness with ample strength. The 
bottom saw-pulley is of cast iron throughout, with 
a solid web, and is considerably heavier than the 
top pulley, co as to prevent the saw from over-running 
in the cut, thus ensuring true work. Both pulleys are 
mounted on axles of a special quality of forgeds teel 
running in long swivel bearings lined with white 
metal], and fitted with efficient means of lubrication. 
The bottom saw-pulley is keyed direct to the shaft 
of a 40-horse-power motor running at a speed of 572 
revolutions a minute, thus giving the cutting edge 
of the saw a speed of about 7000 ft. per minute. 
The vertical slide, which carries the top saw-pulley 
bearings, is adjustable vertically, to enable the machine 
to work saws of different lengths, and slides on faces 
planed on the main standard. The vertical adjustment 
is effected by means of a hand-wheel, and strong square 
threaded screw, actuated by a worm and worm-wheel. 
The bearing carriage is hinged on the side nearest to 
the saw-pulley, to allow of the pulley being slightly 
canted, thus making it possible to run the saw-blade 
in any desired position on the face of the pulley. This 
adjustment is effected by means of two set-screws 
tightened on to either side of a lug cast on the slide. 
The required tension is given to the saw by a weight 
acting on the base of the vertical raising-screw. This 
weight can be seen to the back of the column in Fig. 1. 
The saw-blade is supported above and below the cut in 
guides of hard wood, the brackets which carry the 
= being attached to the front standard of the 
eed-gear, and both the guides being hinged on pins, 
so that they can be turned out of the way when it is 
necessary to change the saw. 

The machine is fitted with an improved instan- 
taneously variable friction feed driven. from the 
bottom saw-pulley spindle by a belt, so that if the 
speed of the saw is checked from any cause, the ,rate 
of feed will be decreased in one corresponding 
proportion. The feed-gear is controlled by a lever 

laced in a convenient position for the operator. The 
eed ranges from 20 ft. up to 150 ft. a minute, includin 
all intermediate speeds. ,.The countershaft, to whic 
the friction-disc is attached, is fitted with fast and loose 
pulleys and belt-shifting gear, so that the feed can be 
stopped without stopping the machine. The variation 
in the rate of feed is obtained by means of a leather 
friction-disc sliding on a vertical spindle, and working 


against the face of a turned cast-iron friction-disc, the | 
feed being incress.d or decreascd as the vertical disc 








is shifted relatively to the centre of the cast-iron 
driving-disc. The discs are kept in contact with each 
other by a strong spring. 

The feed mechanism is very powerful, and consists 
of a pair of cast-iron rollers fo in. in diameter by 
18 in. wide, both of which are driven by powerful 
gearing with machine-cut teeth. The top roller is 
carried on hinged arms, to ‘which a weight is attached 
to give the required pressure. A stop-screw is pro- 
vided to allow of the rollers being adjusted to the 
proper height to suit various thicknesses of wood, and 
to prevent their dropping too low when the last plank 
has been fed through. ‘The top roller is fluted to _ 
an extra grip on the wood, poe the gear wheels which 
drive the rollers are actuated by a worm and worm- 
wheel running in a dust-proof ‘oil-box. The feed- 
rollers are fitted with a fence, which can be very 
quickly shifted for any width up to 5 in. by means of 
two quick-threaded screws connected with a chain, 
and worked by a hand-wheel placed in a convenient 
position for the operator. The quick-return motion 
consists of two cast-iron turned rollers, 10 in. in 
diameter by 15 in. wide, both of which are driven by 
the same gear-wheels which drive tie feed-rollers, but 
intermediate gearing is provided at the end of the feed- 
spindles to rotate the rollers in the contrary direction 
to that of the feed-rollers. This at the eame time gives 
them an accelerated speed of one-third faster than the 
feed, so that at whatover rate the material is being 
sawn, the planks will always be returned at a some- 
what faster speed. The return rollers are fitted with 
a fence on one side, so arranged that the material is 
always kept against the ferice, and thus long pieces 
are prevented from running off the rollers, Teh in- 
dependent cast-iron standards. and rollers are pro- 
vided, five of which are fixed on the floor to carry the 
timber on each side of the. machine, each standard 
being fitted with two rollers,one for supporting the 
material as it is being fed up to the saw, and the other 
for carrying it when being returned, 

The two levers controlling the motions for stopping 
and starting the feed, and regulating the rate of feed, 
are carried in a switch-rack placed in the front of the 
machine, in the most convenient position for the 
operator. 








THE SIDDELEY 30-HORSE-POWER 
MOTOR.CAR. 

One of the most significant features of the motor- 
car industry is the continuous effort exerted by those 
responsible fur design and manufacture towards the 
attainment of perfection. Indeed, in few branches 
of engineering is there so much freedom of action 
given to designers, and consequently each annual ex- 
lubition at Olympia is anticipated with great interest, 
not only by motorists, but by engineers generally. 
This point is well exemplified by the illustrations 
which we publish on the two-page plate and on pages 
624 and 625, of the latest design of car now being in- 
troduced by the Wolseley Tool and Motor-Car Com- 
pany, Limited, and to be exhibited for the first time 
at this year’s Olympia Show. The car is the result of 
continuous experiment and research work ; and in the 
details of its design important improvements have been 
introduced. These are directed ‘not only to ensure a 
high efficiency, but to make the working parts more 
accessible and more flexible. 

The drawings which we reproduce illustrate certain 
modifications which have been made to attain these 
desiderata. It will be noticed, for instance, | that 
instead of the induction valves being over the motor, 
and. the exhaust valves under it, both are now placed 
together alongside the cylinders, so that they may be 
more easily overhauled. . These valves, too, are inter- 
changeable with each other, The company have also 
adopted the live axle in preference to the chain drive : 
a change which has been facilitated by the manu- 
facture of a special hard nickel-steel alloy, atter 
a long series of experiments, by Messrs. Vickers 
Sons and Maxim, Limited, in order to meet excep- 
tional strains without increasing weight, and to reduce 
wear, which results in noise and a diminution of effi- 
ciency... An improvement has also been adopted in 
connection with the change-epeed gear. The car is 
fitted with gear for four speeds forward and one 
reverse ; ‘but, contrary. to the usual practice, “the 
direct forward drive, instead of being on the highest, 
is on the third speed, the one more frequently used 
in running through towns and villages, when it is 
most desirable to have the most direct control over 
the engine. Thus full advantage is then taken of the 
flexibility of the motor itself, acd the widest possible 
range of speed obtained. This third speed gear can 
drive the car at 32 miles per hour, with the motor 
running at its normal rate of revolation ; but this may, 
of course, be decreased to almost any rate. For normal 
engine speed the first gear gives 10 miles per hour, the 
second gear 19 miles per hour, the third gear 32 miles 
per hour, and the fourth gear 40 miles per hour. Theso 
rates are, however, subject to very considerable varia- 
tion at the will of the driver. Another advantage is 
that the springs are made three-quarter elliptical, 












































624 





ENGINEERING. 


[Nov. 9, 1906. 





THE SIDDELEY 30-HORSE-POWER MOTOR-CAR FOR 


CONSTRUCTED BY THE WOLSELEY 








vf, ‘ 
ph ites: GES. 











Fic. 15. Tae Piston anp Connectina-Rop. 


instead of being semi-elliptical; this minimises the 
vibration of the carriage. 

The chassis of the car is illustrated in Figs. 1 and 2 on 
our two-page plate. The normal wheel-base is 10 ft. 2in. 


The gaug : is 4 ft. 5in.,which has been found most satis- | - 


factory trum every point of view. The frame, as is usual 
with all the cars of the company, is manufactured of 
pressed nickel steel of tapered channel section, and 
without any joint, cross-members being securely riveted 
to the web of the channel to carry the units of the 
mechanism. This arrangement enables all the working 
parts to be placed completely below the frame, so that 
the coachbuilder has a free hand ; there is no inter- 
ference in connection with the design of bodies. The 
longitudina] members of the frame are 2 ft. 10 in. aa 
and the space from the dashboard in front of the 
driver’s seat to the rear end of the chissis is 7 ft. 11 in., 
the distance from the dashboard to the centre of the 
rear axle being 7 ft. 1 in. The wheels, as in the case 


of the former cars of the company, are of the artillery’ 


type, 34 in in diameter, and are constructed for 
5-in, pneumatic tyres. 

The three-quarter elliptical springs are mounted 
outside of the frame, and the back axle is attached 
directly to the springs. This is ‘a somewhat novel 
construction, which gives easy riding and a flexible 
drive. From the rear axle a torque bar is carried, as 
shown in Fig. 2, toa bracket suspended to the main 
cross- member of the -frame. his torque bar is 
flexible in every direction except in that for rotation, 
and takes the whole of the reaction from both the 
driving effort and brake application. The front axle, 
as will be seen from Fig. 3, and from the detail Fig. 4, 
has a new arrangement of hub and swivel. Formerly 
the axle itself was fitted with jaw-ends, but in this 
instance the wheel axles have jaw-ends which fit at 
top and bottom over the axle end; they are secured 
in position by a steel pin. The arrangement of steering- 
gear is similar to that which has been adopted as the 
result of experience in previous cars. 

The motor is illustrated in Figs. 5 and 6, and on 

625 there is given an engraving of it (Fig. 19). 

t is, as in — Siddeley cars, of the vertical type. 

i 


All four cylinders have a bor» of 4§ in., and are ada) 
for a stroke of 5 in. At the normal of 1000 
revolutions per minute, the motor is rated at 36 brake 


horse-power. The cylinders, of iron, are cast in pairs, 
with the heads and jackets in one piece, and are 
mounted on an aluminium base chamber, which forms 
the upper portion of the crank-pit, the bottom bein 
removable for inspection. The crank-chamber isdivid 
by a partition into two separate compartments, so that 
when the car is on a gradient the whole of the lubri- 
cating oil does not gravitate to one end of the crank- 


pit, but is divided equally between the two compart- 
ments. Thus the working parts of each pair of 
cylinders receive adequate lubrication. 


In addition 
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to the two holes in the bottom of the crank-chamber 
for drainage, two inspection covers are provided. 

The induction and exhaust-valves are, as we have 
already said, mounted together in pairs on one side of 
the engine. As shown in Fig. 6, they are driven by 
cams on a common lay-shaft, which is enclosed in the 
crank-chamber and is actuated by spur-gearing from 
the main crank-shaft at the forward end. 

Ignition ‘is effected by high-tension magneto, as 
shown in Fig. 6, the magneto machine being mounted 
on the same side of the motor as the valves. The 
control of the firing point is effected from a lever, 
which is mounted on the steering-wheel, and actuates 
arocker that alters the position of the armature in 
relation to its field. In this way the spark is timed 
relatively to the speed of the motor. Arrangements 
have been made so that an accumulator and high- 
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tension coil ignition may be fitted in addition to the 
magneto ; it may be controlled from the lever on the 
steering-wheel connected with the high-tension mag- 
neto. This is useful in starting the motor when cold. 
The carburettor is of a special compensating type. 
and is mounted between the two pairs of cylinders, 
which ensures an equal feed to each set. 
te control of the motor is obtained by 4 
centrifugal governor which operates a balanced throttle 
in the mixture pipe, and also regulates the air-intak® 
to the carburettor. This governor can be held out o! 
action by means of a pedal. } 
The petrol is supplied from a tank placed at the 
rear of the car, in a position opposite to that occupi«? 
by the silencer (Figs. 1 and 2). This tank has 4 
capacity of 16 gallons, and the supply to the car- 
burettor is effected under pressure obtained throug) 
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a by-pass in the main ex- 
haust-pipe. This pressure 
is controlled by an auto- 
matic valve, which is seen 
to the left of the engraving 
of the clutch ; an indicator 
is placed on the dashboard, 
in sight of the driver. A 
hand-pump is provided to 
obtain initial pressure for 
Fic. 17. Tae Crurcu starting. 
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Mounted on the same side of the motor as the car- 
burettor is a centrifugal pump driven by gearing from 
the crank-shaft, which maintains the circulation of 
the cooling water. The supply of water is carried in 
a radiator mounted in front of the motor. It consists 
of a tank, in which, as is usual, there are inserted a 
number of gilled flattened tubes to provide the cooling 
surface. he gills are circular instead of flat, which, 
it is considered, increases their efficiency. The hot 
water from the motor is led to the tank by a copper 
pipe. A fan for inducing draught is mounted at the 
rear of the radiator, and is driven from the motor 
crank-shaft by a flat belt. The tank forms the front 
part of the car, carrying a bonnet which protects the 
motor. 

The connecting-rods and crank-shaft are of forged 
steel; the cranks of the two pairs of engines are set 
opposite to each other (Fig. 16). The order of firing, 
numbered from the forward end, is first, third, fourth, 
and second cylinders. The crank-shaft bearings are 
carried in gun-metal bushes lined with white metal. 
These bearings are lubricated from a reservoir mounted 
on the dashboard, with a separate pipe to each. A 
similar practice is adopted for the big ends. A small 
pipe is also fitted to the big end, and, at the lowest 
point of the stroke, it dips into a supply of oil carried 
in the crank-chamber, so that ae a. force conveys 
a good supply of oil direct to the crank-pin. 

The clutch is mounted to the rear of the fly-wheel. 
It is entirely enclosed, and is of the metal-to-metal 
type, running in oil, an arrangement which reduces 
wear. The clutch is of the cone type. The details of 
this clutch can be seen on the drawings reproduced on 
page 624 (Figs. 13 and 14). A photographic engraving 
(Fig. 17) is also given on this page. It will be seen that 
the spring, which is of the volute type, has its thrust 
self-contained. The fly-wheel is so made that ite 
arms form the vanes of a fan, and in this manner it 
assists in inducing a good draught of air t the 
motor. The tension F the clutch-spring is adjustable 
by means of a nut and a lock-nut, working against a 
ball-thrust, as shown. From the clutch a flexible 
connection is made to the first motion shaft of the 
gear-box. 

The gear-box, which is illustrated in detail on the 
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two-page plate (Figs. 7 to 10), is mounted on trans- 
verse members on the main longitudinal frames of the 
chassis. A short propeller-shaft is attached to the 
outer member of the clutch through a universal joint, 
and drives, through another universal joint, the 
first motion shaft passing through the gear-box. The 
gear-shaft is run on multiple ball-bearings at both 
ends, and is fitted with a square face, on which the 
sliding gear wheels are mounted. These wheels are 
actuated by a series of separate striking-rods, shown 
to the left of Fig. 8. The striking-rods are controlled 
through a bell-crank lever mounted on a sleeve, to 
which there is fitted the usual hand-lever working in 
agate. The feature of the strikers is that they are 
arranged on the interlocking system ; thus, when one 
or other of the strikers is in the in-gear position, it 
holds in place a plate which locks the other strikers. 
Into one or other notch oa this plate, shown to the 
right of Fig. 9, there drops a plunger contained with 
its spiral epring, in a separate box. The throwing-over 
of a steiker by means of the change-speed lever 
liberates the plunger and allows it to slide into the 
next position. 

At the rear end of the gear-box the foot- brake 
is fitted; this brake is clearly shown in Figs. 10 
and 18. It will be seen that the brake-bands can very 
easily be adjusted from the side of the car by means 
of long sleeve nuts connecting the two segments. 

The connection between the gear-box and the live- 
shaft is by means of a propeller-shaft with a uni- 
versal joint ateachend. ‘I'he forms of universal joints 
adopted are clearly shown in the section of one-half of 
the live axle (Fig. 12). The drive is taken through 
bevel gearing direct to both portions of the axle, 
which are connected with each other through a 
differential gear of the spur type. The driving- 
axles are contained inside a ahem casing which 
supports the weight of the car, and the drive 
is conveyed to the road wheels through square 
ends on the driving axle on which the wheels are 
mounted. The shocks due to the inequalities of the 
road are thus in large measure taken by a series of 
ball-bearings between the square end and the axle. 
By the iatroduction of the sleeve, the bearing is not 
only of great diameter, but of considerable length. 
In addition to the ball-bearings to take the rulling 
stresses, there are ball-bearings at the end to take up 
any side-thrust. All the bevel gears have ball- 
bearings, which further ensures high efficiency in 
transmission and ease of motion. The gear wheels are 
of very high tensile Vickers steel alloy, with a strength 
of about 80 tons per square inch after case-hardening. 
The axle tubes are solid-drawn, and the flanges are 
solid ; this combines strength with lightness. 

In addition to the brake on the gear-shaft, brake- 
drums are mounted on each of the rear wheels; 
these are entirely enclosed, and of the internal ex- 
panding typo. They are operated by means of wire 
cable from the hand-lever at the driver’s side, the 
arrangement being such that the brake pressure is 
equally as well as simultaneously applied to both 
brakes. 

It will thus be seen that, from first to last, such 
attention has been devoted to the design and details 
as to ensure the maintenance of the reputation of this 
company’s car for reliability and efficiency. 








THE NEW ENGINE COMPANY'S MOTOR. 
CAR 


AN interesting exhibit at the forthcoming Motor- 
Car Show—which open3 at Olympia oa November 15 
—will be the stand of the New Engine Company. 
This company have works at Acton, where they manu- 
facture both the mechanism and bodies of the cars we 
ara about to describe. We give in Figs. 1 to 10 on 
Plates XXV. and XXVL. illustrations of the cars in 
question, and from these it will be seen that the design 
pozsesses some features of novelty. The general per- 
spective view shows tht the whole length of the car is 
contained between the front and rear axles, the engine 
not being placed forward under a bonnet, in accord- 
ance with the usual plan. In this way the whole 
length of the wheel-base is available for passenger 
accommodation. 

Among our illustrations on Pia‘e XX V. is, as we have 
svid, a general perspective view of one of these cars ; 
Figs. 2 and 3 are respectively a side elevation and a 
plan of the chassis; Fig. 4 on Plate XXVL. is a perspec- 
tive view of the chassis, this) illustration being pre- 
pire] from a photograph teken from above, with the 
camera pointing downwards; Fig. 5 is a perspec. 
tive view of part of the car. This engraving illustrates 
the arrangements for getting at the mechanism, and 
will be referred to later. Fig. 6 is a perspective view 
of the four-cylinder horizontal engine ; Figs. 7 and 8 
are sectional views of the rear axle. Fig. 9 shows the 
rear axle, the front axle, and the worm-shaft. Fig. 10 
shows the foundation plate of the engine, pistons and 
cranks also being visible. 

Tae company make two sizes of cara, one of 30 
horss-power with a four-cylinder engine, and one of 
15 horse-power with a two-cylinder engine. The 








larger 30-horse-power cars are made ecither with 
two speed or four-speed gear. In general design all 
the cars are the same. ‘The axles being at the ends, 
the frame is slung between them by means of laminated 
or plate springs of the form shown in Figs. 2 and 3, 
and also in the perspective view, Fig. 4. The 
arrangement gives an easy riding carriage ; in fact, a 
car made by this company is one of the most comfort- 
able and smooth running of any in which we have 
ridden. 

The question of accessibility of mechanism is that 
which first arises in considering the desirability of a 
bonnetless car ; but we will reserve our description of 
this feature until we have described the mechanism. 
Commencing with the source of power, Fig. 6 on Plate 
XXVI gives an excellent idea of the general design 
of the engine, whilst in Figs. 2, 3, and 4 its position 
in the chassis is shown. ‘The engine shown in Fig. 6, 
having four cylinders, is, of course, for the 30 horse- 
power car; the engine for the 15 horse-power car is 
similar in design, but has two cylinders. The cylinders 
are arranged horizontally, a necessity of the design ; 
but the company prefers the horizontal engine in any 
case, as it lends itself to the system of balancing, and 
thus reduces vibration; whilst there is a gain in 
accessibility with the general arrangement of the car 
that has been adopted. 

The engine is of the four-stroke cycle type. The 
combustion-chamber is at the top, whilst the exhaust 
and inlet-pipes pass underneath, thus leaving the top 
open, as shown in jigs. 2, 3, and 4, and also in Fig. 5, 
where one of the valve-caps is removed and is stand- 
ing on the box beside its valve. The cam-case O forms 
the cover for the crank-case, and by undoing four 
nuts on each side it can be removed bodily. The 
cams are then exposed, and the big-ends can be ex- 
amined, as may be seen by Fig. 10. The cam-case 
can, it is said, be removed on the road in five 
minutes, and it is so designed that it cannot be re- 
placed excepting in the right position. The governor L 
is of the ordinary centrifugal type, its position on 
the left-hand forward end of the engine is indicated in 
Fig. 3, and its case is also shown in Fig. 6. The 
carburettor N is on the side of the engine opposite to 
the governor, and is linked up to the latter, so that 
the air admission varies with the speed of the engine, 
automatic control of the carburettor thus being ob- 
tained. The low-tension commutator contained within 
the governor case is arranged so that as the balls fly 
out with increased speed of the engine the ignition 
is automatically advanced. There is only one contact- 
piece, so that ignition for all four cylinders is synchro- 
nised. The high-tension distributor is at the opposite 
end of the engine, on the left side, and is clearly 
shown in Fig. 6. 

The arrangements for lubrication are well thought 
out. There is first a valveless oil-pump, which is 
mounted on the forward end of the crank, as shown in 
Fig. 6, and which draws oil from a filter placed close 
to it, but not shown in our illustrations. The crank- 
shaft is bored from end to end, and the pump forces 
oil through it for lubricating bearings ; a little of the 
oil is allowed to find its way into the gear-box for 
lubricating the change-speed gear. There is also a 
small valveless oil-pump on the left after end of the 
engine for cylinder lubrication. This draws its 
supply from a tank right forward, and discharges it 
through drips on the dash-board to be distributed, 
the surplus oil being returned to the tank. It is 
only necessary to carry oil in the main oil-tank for 
all the lubrication to be controlled from the driver's 
seat ; the lubrication is, however, automatic, as will 
be seen, and the cylinders being oiled by a pump on 
the engine, when the latter stops, the flow of oil also 
stops. As both the oil-pumps are valveless, and as 
they work in oil, they should last for an indefinite 
time, and require no attention. The back axle, it may 
be here stated, is filled with grease; and other parts 
where grease lubrication is needed, such as universal 
joints, pivot-pins for front wheels, and steering gear 
are designed with large hollow spaces, the general 
arrangement being such that it is seldom necessary to 
renew the grease. As a precaution the oil-reservoir 
and the filter-chamber are kept separate from the 
crank-case, through which, however, the oil is con- 
stantly flowing. The arrangement of the oil-filter is 
unusual, and tends to accessibility, for it is placed 
where it can be easily got at; and by unscrewing one 
knurled nut, the lid can be removed, and the level of 
the oil at once seen, and the supply replenished if 
necessary, or the filter may b> cleaned. When the 
engine is ruoning, the oil can also be seen being sucked 
by the weg and returning through the filter : a point 
of no little importance. There is a ventilating-fan 
placed just behind the radiator, for the two-speed cars, 
and behind this is the pump for the water service, 
driven by a continuation of the engine-shaft. For the 
four-speed cars there is no pump, the thermo-syphon 
system being employed, and there is also no separate 
fan, the fan-blades being attached to the rim of the 
fly-wheel. The starting-handle R is attached to the 
top of the dish-board inside, so that it can be worked 
from the driving position. 








The clutch is double-faced, and when moved forward 
the cone on the forward face engages with the fiy- 
wheel T, and the engine drives direct ; when it is moved 
backwards, the cone on the back face engages with a 
fixe1 ring, which forms part of the gear-box V, and in 
that case the drive es through an ordinary epicyclic 
gear to give the reduction of speed of revolution from 
the engine to the road wheels as required, The car 
was originally designed with only two speeds and a 
reverse. This was adopted because it was thought to 
give the pleasantest and easiest control. The makers 
are still of that opinion, but many people prefer the 
four-speed gear, so that has been introduced. It js 
said to pocupy the smallest space of any four-speed 
gear. The drive is continued to the back axle by a 
propeller-shaft, with a universal joint at each end. © 

The -“- of the back axle and balance-gear is well 
shown in Figs. 4,7,and 8 on Plate XXVI. As will 
be seen, the axle is worm-driven, the worm-shaft being 
underneath. The worm and worm-wheel gear natural! y 
gives a very quiet and steady drive. It is very strony 
and also durable. As the makers point out, however, 
it must be accurately cut to give good results, and the 
company have installed some special machinery for 
the purpose. 

Behind the dash-board and immediately under the 
front floor the line of control passes. The two operatin g 
levers E and F work in a double quadrant to the right 
of the driver, as shown in Fig. 2. ‘The outer lever gives 
the low gear when in its forward position, and the high 
gear in its backward position. ‘The other lever when 
in its forward position gives forward motion to the 
car, and the reverse motion when drawn backwards, 
On the steering column there is the small lever G which 
controls the speed of the car. There are two pedals, 
as shown in Fig. 3; the one on the right hand, when 
pressed down, decelerates the car, and when pushed to 
the end of its movement puts on the brake. The other 
pedal releases the clutch. The control lever on the 
steering pillar is linked up to the carburettor and the 
first-named pedal ; the one on the right in Fig. 3 is 
also connected with the control. There is also a lever 
which projects upwards between the front seats. It is 
the bent lever shown plainly in Fig. 2, and which may 
also be seen in Fig. 4, and its handle is shown between 
the cushions in Fig. 5. Its object is to prepare the 
engine for starting ; when moved forward it switches 
on the ignition, puts in operation the half-compression 
cams, and closes the auxiliary throttle. When the 
engine has been started this lever is moved back to 
its original position. To stop the engine this lever is 
moved home backwards against a spring, and this 
has the effect of switching off the ignition and 
closing the auxiliary throttle, petrol being flooded 
over for restarting. There is also a two-way switch 
within reach of the driver. The main brake is on the 
shaft in rear of the change-speed gear, and is operated 
by a pedal; there is also a hand-operated expanding 
brake on each wheel. There is also a torque spring to 
give a flexible drive, as shown in Fig. 4, close to the 
near-side rear wheel. The silencer is in two parts, 
situated respectively on each side of the chassis, as 
shown in Fig. 3. The halves are connected by a cross- 
pipe at the rear end, and the capacity of the whole is 
so ample that there is said to be no back pressure, and 
there is certainly very little noise. As there is no 
need for access to the under part of the engine, a close- 
fitting underscreen, which may easily be removed, is 
provided, and in this way the engine and gear are 
thoroughly protected from dirt. 

We now come to the special feature of the car to 
which we have already made reference—namely, the 
accessibility of the mechanism and the arrangement 
for disconnection of the parts. It should be stated, 
first, that at the front end of the frame, and arranged 
to form a dash-board, are the radiator and the tanks 
for petrol and lubricant. The front is fitted witha 
patent-leather screen, and the whole is carried, 
together with the head-lamps, by a couple of bolts on 
eachside. By removing the nuts of these four bolis it 
is possible to slip off the lamps and brackets, and to 
remove the radiator with the petrol and oil-tanks. 
The designers of the car say that so long as ignition 
and lubrication are kept in order there is little that 
needs to be got at, siuce engihes are uow so reliable. 
It should be stated that the accumulators ard coil in 
this car are contained in a box on the step (see Figs. 4 
and 5), so that the wires are very short and the 
whole is perfectly accessible. Although the makers 
have so much confidence in the uninterrupted running 
of their engine, they have wisely determined to give 
access to every part. The most frequent attention 1s 
likely to be needed by the ignition apparatus and the 
valves. These are very readily accessible, as shown 
by Fig. 5. Here the louvre panel—shown in place in 
Fig. 1—is removed, when the sparking-plugs and the 
valve-caps are at once accessible, the cotters of the 
valves can be knocked out and the valves withdrawn. 
The terminals on the high-tension distributor can also 
be inspected. , ; 

In case of more extensive examination being needed, 
the front floor-boards and heel-boards can be removed 
in pieces, as well as those on the driver's side covering 
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the carburettor and the links joining the latter to the 
control on the steering column, which may be thus 
exposed, As a rule, the carburettor does not need 
attention; but should grit get in, and the valves 
be jammed, or should the jet me blocked from any 
cause, the parts are accessible for examination and 
adjustment. The pedals and their connecting-links 
are also exposed at the same time. The flooring on 
the opposite side covers the governor, the oil-filter, 
and the clutch adjustment. To adjust the clutch it is 
necessary to slacken or tighten two nuts. The com- 
mutator, as stated, is in the grmtrom, and the 
latter may be now removed. It may be stated that, 
as the result of experience and many experiments, the 
makers have devised a brush and contact-piece which 
they have found to run in perfect order for a very 
long time. It is so arranged that, according to the 
speed of the engine, the brush changes its position on 
the contact-piece, so that the wear is spread over a 
large surface. The piece is, however, arranged 80 as 
to be easily removed, the operation occupying about 
two minutes, when a new contact-ring or brush can 
be put in. The case is so arranged that it can only 
be replaced in the correct position, thus avoiding 
mistiming the ignition. 

Should further opening up be needed, it is possible 
to swing back the two front seats, when the engine is 
completely exposed. These seats are mounted on slip- 
hinges, which allow them to be removed bodily when 
they are swung out beyond a cortain point. Accessi- 
bility of the engine and all its parts, and of the control, 
is thus complete. The arrangement of inlet and ex- 
haust pipes underneath adds to the accessibility of the 
other parts. 

The adjustment of the main and back brakes can be 
effected outside the car. Should it be necessary to 
remove the gear-box, the floor-boards in the back part 
of the car can be taken away, when, by running back 
four nuts and disconnecting the brake connection and 
the universal joint, the gear-box can be slid back, and 
bodily removed. With the four-speed gear the back 
of the box can be removed, and all the gears taken 
out, the box being left in position. Oa the four-speed 
gear the clutch also is arranged to be easily taken out 
without disturbing any other part. The car is easy to 
clean, owing to the ae Be being at the extreme ends. 
The weights are so distributed that the load is equally 
borne by the front and rear axles, the heavy weights 
being in the centre and low down. 








Messrs. Brown, Bovert, AND Co.—This firm, who 
commenced building the Brown-Boveri-Parsons steam- 
turbine in 1900, have greatly developed this class of 
engine. In 1900 to 1902 they supplied steam-turbines for 
a total of 30,000 horse-power ; in 1903, for 126,000 horse- 
power; in 1904, for 192,000 horse-power; and in 1905, 
for 220,000 horse-power. For the first six months of the 
present year they have built 183,500 horse-power. The 
value of these steam-turbines aggregates about 2,000,000/. 





Russian MataLiurcicaL Inpustry.—The production 
of pig in Russia last year was 69,788,085 poods (a pood is 
36 lb. English). Of this total, 34,238,363 poods were made 
in blast-furnaces attached to collieries, and 35,549,622 
= in blast furnaces unattached to collieries. This 
atter figure included 18,858,199 poods made in iron-works 
having iron mines associated with them. The production 
of finished iron and steel in Russia last year was 45,158,916 
poods, of which 16,512,672 poods were made in works 
attached to collieries. Iron minerals were raised in 
Russia last year to the extent of 81 801,184 poods, of which 
59,386,586 poods were derived from mineral workings 
attached to collieries. 





Dursay. — A new wharf and reclaimed area at Con- 
gella, Durban, has been inaugurated by the timber 
steamer Ilderton having been taken through a new 
channel dredged from the Point, and berthed at the new 
wharf accommodation. When the new wharfage is 
finished by the end of the year, it will be of a total 
length of 1500 ft., while 52 acres of reclaimed ground lie 
behind it for storage purposes, chiefly for stacking 
timber. The ground will be much cheaper than at the 
Point or in the town, and there will be a considerable 
saving to importers, as railway trucks will run right 
into the storage area, and will be loaded up direct, 
instead of in yards in town, as at present. The land 
has been divided into acre lots, and is to be let at 
rents ranging from 120/. to 2001. per annum, and for 
each acre the lessees undertake to furnish 1500 tons 
freight for the railway, to be carried a distance of not 
less than 10 miles, or in default to pay a proportionate 
increase of rent. Five acres have been taken up by 
Messrs, Hunt, Leuchara, and Hepburn, timber merchants, 
and before the end of the year they expect vessels with 
15,000 tons of timber for a on the ground or des- 
patch to the inland States. The greater portion of this 
timber would have gone vid Bay but for the 
new facilities thus provided. A decision of the Natal 
Government to proceed with the Congella scheme prior 
to building wharfage in front of the esplanade led to 
the resignation of Sir Charles Hartley and Sir J. Wolfe 
Barry as consulting engineers to N atal, as they favoured 
& continuity of quays, and were opposed to dividing the 
harbour. he Government, however, considered it was 


most important for the colony to get storage ground, for 
which timber merchants had been pressing. 





THE “IRIS” SIX-CYLINDER MOTOR-CAR. 


Iv our issue of November 17, 1905,* we illustrated 
and described the four-cylinder motor-car made by 
Messrs. Legros and Knowles, Limited, at their works 
in Cumberland Park, Willesden Junction. The suc- 
cess achieved by the firm with this description of car 
has led to a new type being introduced, in which 
there have been introduced certain improvements, 
which we now illustrate. The car we are abcut to 
describe will be exhibited at the Motor-Car Show at 
Olympia, which opens on Thursday next, the 15th 
inst. 

Turning to the illustrations on pages 628 and 629, 
Fig. 1 is a side elevation, Fig. 2 a plan, and Fig. 3 
a front view of the chissis of the new design ; Figs. 4, 
5, and 6 are detail views of the steering axle ; Fig. 7 
is a perspective view of the engine on the valve side ; 
Fig. 8 is a view on the carburettor side. The re- 
maining illustrations show details of the mechanism. 
Figs. 9 and 10 show the cam-shaft; Fig. 11 is a 
diagram of sequences ; Figs. 12 and 13 illustrate the 
distributor for the ignition; Fig. 14 is the oil- 
pump; Fig. 15 the clutch, and Fig. 16 the starting 
mechanism. 

The car we now illustrate has been designed for 
touring purposes, with power sufficient for all require- 
ments of the road in any district. At the same time 
the necessity for easy driving and control has been 
kept in view, the car being as easy to manage as one 
of less power. It would seem that the designers have 
been very successful in their efforts, the flexibility of 
the drive rendering it unnecessary to change gears in 
traffic or in the open country, unless an exceptionally 
steep hill is encountered. We do not propose here to 
repeat descriptions of details that have remained un- 
changed since the former notice appeared, to which 
reference is made above. It may be stated that the 
ropeller shaft, live axle, and wheels remain as in the 
ormer design. 

The new ‘‘Iris” car is made in two sizes, one of 
40 horse-power and the other of 60 horse-power. In 
agar design they are similar. Theengine is, as will 

seen by Figs. 1, 2, 3, 7,and8 on Lee 628 and 629, 
of the six-cylinder vertical type, and is placed forward 
under a bonnet in the usual position. The 40-horse- 
power car has cylinders 4} in. in diameter by 5} in. 
stroke, whilst the cylinders of the 60-horse-power car 
are 5 in. in diameter by 5} in. stroke. They work on 
the Otto cycle. The general arrangement of the mecha- 
nism is well shown in the illustrations. The cylinders 
are cast in pairs, and the valves are placed on one side 
of the engine, and are actuated by one cam shaft, 
the valves being all interchangeable. The cam-shaft, 
shown in Figs. 9 and 10, page 629, is arranged to 
stide longitudinally by means of a small lever placed 
under the radiator; this brings the half-compression 
cams into play to ease the starting. By the release of 
the lever on the starting of the engine the cam-shaft 
is returned to its normal position ; the longitudinal 
thrust, due to the action of the helical wheels, by 
which the shaft is driven, automatically causing 
the cam-shaft to move endways until arrested by 
the ball-thrust race, by which the end pressure is 
normally taken. The cam-shaft runs in plain bushes, 
which are driven into the crank-chamber ; and the 
bearings are made of exceptionally large diameter in 
order to allow room for the cams as the shaft is 
entered from the end. The gear for driving the cam- 
shaft is on the forward end, the driving pinion on the 
crank-shaft being shown in Fig. 16. 

The crank-chamber is of aluminium, and is made in 
two parts, the lower half being detachable, and the 
main bearings are carried by the top half, so that the 
lower half can be removed without disturbing the rest 
of the engine. The design of the crank-chamber is 
special, it being constructed so that the lower half is 
continued on each side to the frame. In this way the 
whole engine casing is made dust-tight, and at the 
same time an oil well of exceptional size is formed, the 
capacity being about 3 gallons. This is shown in 
Fig. 14 on page 629. The arrangements for lubrication 
have been well thought out. Oil is supplied under 
pressure to the main bearings through holes cast in the 
top half of the engi ne casing. The crank-shaft is bored 
and radial holes allow the lubricant to pass from the 
main bearing to the bore of the shaft ; and in this way 
oil passes from the main bearings to crank-pin bear- 
ings, from whence it flows through pipes, fitted for the 
purpose to the connecting-rods up to the gudgeon 
pins. The oil is forced through the system by means 
of a gear-pump in the bottom half of the crank-case, 
illustrated in Fig. 14 on page 629, and driven by skew 
gear from the cam-shaft through a vertical shaft. The 
pump can be quickly removed without disturbing any 
other part of the engine. There is a spring-loaded 
relief-valve which enables the oil pressure—usually 6 1b. 
to 10 lb. per square inch—to be varied at will, and it 
also prevents fluctuations of pressure due to the vary- 
ing rate of revolutions of the engine. 

On the upper end of the vertical shaft, which drives 











* See ENGINEERING, vol. lxxx., page 652. 


the oil-pump, is the auxiliary high-tension distributor 
shown in Figs. 12 and 13. The igh-tension wires are 
enclosed, and the distributor itself being fixed on the 
shaft, the ignition advance is obtained by sliding the 
skew gear on a feather, as shown in Fig. 12, by means 
of a lever; the movement of the skew gear naturally 
having the effect of accelerating or retarding the speed 
of rotation of the shaft during the time one wheel 
slides on the other. The arrangement adopted enables 
the high-tension wires to be completely enclosed in 
prot2cting pipes. 

High-tension magneto-ignition is employed, with an 
auxiliary ignition by means of a high-tension dis- 
tributor and a single coil. The magneto is placed 
parallel with the engine on the carburettor side, as 
shown in Figs, 2 and 3, and is driven by helical 
wheels from the crank-shaft in the manner indicated 
by Fig. 2. The high-tension leads from the magneto 
and distributor are enclosed in a copper pipe running 
the whole length of the engine, and slightly to one 
side of the —- plugs in the valve-covers, The 
high-tension leads are not exposed in any place ex- 
cepting where they are connected to the plugs. The 
circulating pump for cooling water is of the gear 
type, the drive being similar to that of the magneto, 
but on the opposite side of the engine. The high- 
tension distributor is in an aluminium case which not 
only encloses the working parts of the distributor, but 
also the high-tension wires. The inside of the alu- 
minium case is lined with valcanite, in which are set 
the high-tension contacts and low-tension brush; the 
wires coming into the case are Jed in channels in the 
vulcanite to their respective contacts. The revolving 
portion of the distributor consists of the low-tension 
contact-breaker and the high-tension discharged point. 
It is formed with vulcanite ona steel centre, which 
in turn fits the driving-shaft, having a small pin to 
hold it in position. The low- tension contact- 
breaker has metal strips forming contacts let into the 
vulcanite on which the brush runs. The high-tension 
point is merely a small strip of brass screwed on to 
the top of the vulcanite, which has a serrated end 
revolving close to the high-tension contacts in the top 
of the distributor ; the current is led from the coil to 
this by means of a small spring at the top, which also 
helps to hold the revolving portion in place. The 
aluminium case is a loose cover held by four thumb- 
screws in which is fitted a glass, so that the action of 
the distributor may be watched while working. The 
cover having been removed, the whole of the inside 
can readily ee got at, and, if necessary, also removed 
without undoing any further nuts. 

The admission passages are in one with the cy- 
linders, being cast between each pair, and the supply 
pipes are also formed by one casting upon which the 
carburettor is placed, as shown in Figs. 2,3,and 8. In 
this way the carburettor is placed on the side of the 
engine — to the valves, thus conducing to accessi- 
bility and safety. The carburettor is similar to that 
described in our previous notice of the ‘‘ Iris” car,* as 
also are the connections between the throttle-magneto 
and the hand control of the steering-wheel. A new 
detail, however, is that the rack on the steering- 
wheel is let into the steering-rim in a manner which 
gives a plain and neat design free from complication ; 
as, moreover, the length of the rack is so great, there 
being no less than 250 teeth in which the throttle 
lever can engage, a very fine adjustment can be ob- 
tained. 

From the engine the drive is taken to the gear- 
box by means of the multiple-d'sc clut’ h—shown in 
Fig. 15 on page 629—which is entirely closed and 
runs in oil. here is a sliding uaive:sil joint bo- 
tween the clutch and the gear-box to allow for any 
slight twistings that might occur due to the inequality 
of the road. The fly-wheel arms also form the vanes 
of a fan, and owing to the tightness of the under- 
casing to the machinery, before mentioned, no other 
fan is necessary for the purpose of inducing a current 
of air through the radiator; and for this reason 
several parts that would otherwise be required need 
not be fitted. The starting-handle, shown in Fig. 16, 
is held in a bracket bolted to the engine casing. The 
handle is held out of engagement by means of a spring. 
The front axle, shown in position in Fig. 3, and in 
detail in Fig. 4, is of the section shown in Fig. 4, 
and is of great strength. The steering-pivo's are of 
new design, and are entirely supported by balli- 
bearings, both vertical and horizontal thrust being on 
balls, as shown in section in Fig. 4. The vertical pins 
do not move, being held tight in the cones by nuts, 
which also hold the ball-bearings in place. The 
arrangement of all ball-bearings to take both the 
thrust due to the weight of the car and the turning 
movement renders steering a very pleasant and easy 
task, whilst the absence of wear prevents shake or 
lost motion. Universal joints are used for steering 
(Fig. 5), the pias having screwed heads for the —- 





of attaching greaso.cups af the Stauffer type. Thero 
is a spring locking device, as shown, to prevent the 
lubricators becoming unscrewed on the road. The 


* See ENGINBERING, vol. Ixxx., page 654, 
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Fig.3. 















































springs are of the semi-elliptic type,,the back springs 
being long, give very easy running. 

In the transmission of power to the back axle some 
modification has been made from the design we for- 
merly illustrated. The double universal joint has 
been replaced by a torque tube, which has on its for- 
ward end a single-enclosed universal joint immediately 
on the gear-box. The foot-brake has also been moved 
to the gear-box and is of the shoe type. These altera- 





tions are,shown in Figs. l and 2. All other details 
remain as before. 

In our former article we commented on the high- | 
powered engines put into cars ostensibly designed for 
touring, but here we have a car with machinery de- 
signed to develop no less than 60 horse-power ; far 
more than was put into many racing cars a short time 
ago. The exigencies of gradient, road service, and 
wind, demand more power than would be otherwise 

















as these three adverse conditious 

To speed up a steep hill without 
slacking or changing gear is the most joyous thing in 
motor-car driving ; and this, of course, can only be 
experienced by means of large power in reserve when on 


needed, especiall 
frequently coincide. 


the flat. Another great advantage of high power is the 
great flexibility it secures. In this respect the ‘ Iris 

car is very well served. Speeds from 3 to 55 miles an 
hour can be obtained on the top gear by means of the 
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combined throttle and iguition-lever in the steering- 
wheel. In this way gear-changing—one of the most 
annoying operations in car-driving—may be avoided. 

The remaining features of design will mostly be 
apparent from the illustrations. In miny of the 
general details the design appears to have had careful 
attention given toit. Great pains has been taken to 
make the engine and mechanism quiet. The crank- 
shaft bearings are of such a size that in no case does 
the pressure due to thrust exceed 100 lb. to the square 
inch. The wheels driving the cam-shaft, magneto, and 
pump are all cut with helical teeth, and being entirely 
enclosed, can be run in an oil-bath, the oii being sup- 
plied by the gear-pump before mentioned. With this 
complete system of lubrication there is very little wear, 
and silent running is ensured. Attention has also 
been paid to accessibility: for instance, the whole of 
the clutch may be removed without disturbing either 
the gear-box or the engine. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the market opened very weak, and about 12,000 tons of 
Cleveland warrants were put through at 57s. 6d. and 
57s. 64d. cash, and from 58s. 1d. to 57s. 10d. to 57s. 11d. 
one month. At the close the quotations eased to 
57s. 34d. cash and 57s. 84d. one month sellers. Hema- 
tite was firmer, and 1000 tons changed hands at 693. 9d. 
cash and 70s. twenty-two days. In the afternoon a 
stronger tone prevailed, and Cleveland warrants advanced 
to 57s. 74d. and 57s. 84d. cash, and from 57s. 10d. to 
533. 24d. one month, and closed with sellers at 57s. 94d. cash 
and 584, 3d. one month. Thedemand was good, and about 
17,000 tons were dealtin. On Friday morning theadvance 
was not maintained, and Cleveland warrants were done 
at 573. 2d. and 578. 34. cash, from 57s. 8d. to 57s. 4d. 
f »urteen days, and from 583. 1d. to 57s. 74d. one month. 
The business amounted to about 15,000 tons, and the 
closing quotations were 57s. 34d. cash and 57s. 84d. one 
month sellers, At the afternoon session the market 
opened rather stronger, and 10,000 tons of Cleveland 
warrants were dealt in at 57s. 44d., 57s. 54., 57s. 3d., 
57s. 4d. and 57s. 34d. cash, and 67s. 10d., 57s. 8§d., and 
57s. 9d. one month. The closing quotations were below 
the best at 57s. 41. cash and 57s. 9d. one month sellers. 
There was also some dealing in options to the extent 
of 5000 tons. On Monday morning Cleveland warrants 
were alittle better at the opening, but eased towards the 
close. About 11,000 tons changed hands at 57s. 6d. and 
57s. 5d. cash, and from 57s. 11d. to 57s. 84d. one month, 
and closing sellers quoted 57a. 4d. cash and 57s. 9d. one 
month. Inthe afternoon the market was 4d. up, but the 
business only consisted of 2500 tons of Cleveland war- 
rants at 57s. 44d. cash, and 573. 94d. one month, and 
10,000 tons of options. The close was firmer, with sellers 
at 57s. 5d. cash and 57s. 10d. one month. On Tues- 
day morning the tone was unsteady, and cash 
Cleveland warrants wero done at 57s. 4d., 57s. 44d., 
and 57s. 544., while for the month position the 
price dropped from 57s. 101. to 57s. 84d. The dealings 
amounted to 5000 tons, and at the close the quotations 
were 57s. 34d. cash and 57s. 84d. one month sellers. In 
the afternoon the condition of the market was unchanged, 

and about 10,000 tons of Cleveland warrants chan 
hands at 57s. 24d. and then 57s. 4d. cash, 57s. 8d., then 
57s. 7d., then 57s. 9d. one month, and at 583. 3d. and 
583. 4d. three months. The market closed with sellers 
over at the higher values. A good business, estimated at 
15,000 tons, was done in options. When the market 
opened to day (Wednesday), the tone was unaltered, but 
the close was easier. A fair busines3, consisting of 11,500 
tons of Cleveland warrants, was put through at 57s. 4d., 
57s. 4jd., and 57s. 2d. cash, 57s. 9d. and 57s. 74d. 
one month, and closing sellers quoted 57s. 3d. cash 
and 57s. 8d. one month. At the afternoon session the 
tone was weak, and the total turnover was only some 
2000 tons of Cleveland warrants at 57s. 14d. cash. The 
close was, however, unaltered at 57s. 3d. cash, and 57s. 8d. 
one month sellers. Hematite was neglected by buyers, 
quoted at 693. 94., and sellers 693. 105d. one month. The 
tollowing are the market quotations of makers’ (No. 1) 
iron :—Clyde, 693.; Calder, Gartsherrie, and loan, 
693. 6d.; Summerlee, 70s. 6d.; and Coltness, 80s. 6d. (all 
shipped at Glasgow); Glengarnock {ship at Ard- 
ith), 693.; and 


rossan), 703. 6d.; Shotts (shipped at 
Carron (shipped at Grangemouth), 703. 

Sulphate of Ammonia.—The market for sulphate of 
ammonia has lately been My A gees but the last quota- 
tions are almost unaltered. The price may be taken at 
from 122. 7s. 6d. to 12/. 103. per ton, Glasgow or Leith, 
for prompt business, and although sellers name the higher 
value, it is rather difficult to obtain. With r to 
forward business, the price is inclined to be firmer, and it 
is doubtful if purchasers will be able to do better than 
12/. 15s. per ton. The amount shipped last week from 
Leith Harbour was 1498 tons, 


Scotch Iron for America.—The demand from America 
for Scotch iron continues on a large scale, and fresh in- 
quiries are being received here almost daily. It is re- 
ported to-day that several thousand tons have just been 
sold for early shipment to the United States. An en- 
deavour is being made to charter several steamers to carry 
Scotch iron from the Clyde direct to New York, but the 
subject of rates is baing felt. 

Scotch Steel S'rade.—The conditions vailing in the 
Sootch steel trade are unchanged. The local demand 
fo: plates and angles has practically ceased, and steel- 
mkers are experiencing some difficulty in keeping the 








heavy mills running. The foreign inquiry is still very 
fair, but the prices offered for plates, &c., are none too 

ood. An excellent request continues to be felt for 
el material, and the demand seems to be fully equal 
to the production. Structural steel is also the subject of 
good inquiry both for the home and foreign market. The 

resent dispute in the shipyards is very regrettable, as 
Pat for it the present condition of the local steel industry 
would be very satisfactory. No alteration has been made 
in the official list of prices. 


The Tube Trade.—The local tube makers are fairly 
busy at present, but a better demand would be appre- 
ciated. At a meeting of the Scotch trade, held the other 
day, the discount for iron and steel boiler-tubes for the 
home market was fixed at 63? per cent. and 24 per cent., 
owing to the continued advance in the price of raw 
material. 

Advance in Thin Sheets.—Business in the sheet trade 
has lately been pory poet, and makers are experiencing a 
steady demand. e Scotch makers advanced their 
prices last Friday by 23. 6d. per ton on 7 to 11 gauge, and 
by 53. per ton on 12 to 28 gauge. The price of singles, 
iron and steel, now runs at from 9/. to 9/. 23. 6d. per ton, 
less 5 per cent. 


Scotch Hematite.—Somewhere about 4000 tons of Scotch 
hematite were sold at the end of last week for shipment to 
America from Ardrossan. The report states the price at 
71s. per ton. 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Henry Bessemer and Co.—Following the example of 
some other Sheffield firms engaged in the heavy trades, 
Henry Bessemer and Co, are going outside the city with 
some of their business. They have purchased plant and 
works belonging to the Bolton Iron and Steel Company, 
asa branch establishment to their present works. The 
place at Bolton has not been fully occupied of late, but 

when it is employment is found for about 1000 people. 


Gas as a Motive Power.—Mr. Dugald Clerk, M. Inst. 
C.E., F.C.S., of London, lectured on Monday night 
before the members of the Society of Engineers and 
Metallurgists in Sheffield, and said he had been associated 
with the internal-combustion motor for thirty years. 
In 1876 the gas-engine was confined to two types—the 
non-compression engines of Lenoir, then already going 
out, and the Otto and Langen engines, with which it was 
remarkable to develop as much as three horse-power. It 
was, moreover, a very cumbrous form of engine, with 
much noise and vibration. The thirty years had seen 
a marvellous development of the gas-engine, and the 
extension of the use of different fuels had caused the old 
title of ‘* gas-engine” to disappear, and the comparatively 
new title of ‘‘internal-combustion motor” to come into 
existence. Various fuels were used—not only coal-gas, 
suction-gas, producer-gas, and blast-furnace gas, but also 
light and heavy oils (petrol or petroleum), and even 
alcohol. He was there to advocate the gas engine in its 
old-fashioned form, the internal-combustion engine driven 
by town gas. Sheffield was in the unique position of 
having an excellent quality gas — at 1s. ld. per 
1000 cubic feet for motive power. e went on to point 
out that large poor were not so much in favour, 
and expressed the opinion that the field of the = 
engine lay with engines of 150 horse-power and under. 
Mr. Clerk was cordially thanked for his lecture. 


The Iron and Steel Trades.—There is no falling off in 
the activity previously noticed in the branches having to 
do with railway and tramway material and parts of 
motor-cars. In addition to all the other work on hand, 
the Hadfield Steel Foundry Company have secured a 
contract from the London Count. ‘ouncil valued at 
about 20,0002. It includes special track work, points 
and crossings to be used in connection with the exten- 
sion, reconstruction, and electrification of the County of 
London tramways. There is some concern as to supplies 
for the remainder of the year of best Dannemora iron 
and steel. Merchants are pressing for deliveries, and 
now, when the output should be larger than usual, it has 
been seriously reduced by a scarcity of water. Some of 
the places are only running half time, or evea less. In 
a few weeks the Baltic will be closed for navigation, 
and there will be increased expense in bringing the 
material down from the North by rail. Stocks in Shef- 
field are low, and much of it is already sold under con- 
tract. Merchants are showing no activity, therefore, in 
further committing themselves until they know what 
supplies they are likely to secure. Prices in the new 

ear will, itis quite believed, move upward. There has 
nm improvement in many of the lighter trades, espe- 
cially in those having to do with Christmas goods. 

South Yorkshire Coal Trade.—A feature in the coal 
trade is the delay in transit owing to the extremely foggy 
weather that has prevailed for more than a week past. 
The demand is maintained, but wagons cannot be got 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was only 
a thin attendance on ’Change, and the market was idle 
so far as Cleveland iron was concerned. Such was not to 
be wondered at after the recent brisk business, and the 
fact that makers have sold their output for this year, so 
that the only iron available in any quantity for early 
delivery is warrant iron. No. 3 g.m.b. was put at 58;. 
f.o.b., but there was nothing doing in it. Most of the 
leading makers adhered to that quotation for delivery 
over periods next year. Perhaps small odd lots might 
have been bought from second hands at 57s. 6d. No. 1 
was 593. to 59s, 61.; No. 4 foundry, 563. 6d. to 57s; 
and No. 4 forge, 553. 6d. to 563. Very good accounts 
were given of the East Coast hematite pig trade, the 
output being reported fully absorbed, notwithstand- 
ing the trouble in shipbuilding. It was understood that 
excellent sales had been made to the Sheffield dis. 
trict, and that more buying from that quarter was looked 
for. For early delivery of mixed numbers 703. 64. was 
rather aay | paid, and by the close most sellers would 
not name below 71s., a price they declared was still too 
cheap considering cost of production. Spanish ore was 
stiff, but there was not a great deal doing in it, as con- 
sumers are drawing their supplies on contracts made 
some time ago at considerably below the current rate. 
Rubio (50 per cent. quality) was 22s. ex-ship Tee;, 
Middlesbrough warrants were dull at 57s. 3d. cash buyers. 
To-day Cleveland pig was again quiet and unchanged in 
=. Hematite was firm, with a fair business passing, 

Middlesbrough warrants eased to 57s. 2d. cash buyers. 


Manufactured Iron and Steel.—The various branches 
of the manufactured iron and steel industry present few 
new features. Messrs. Bolckow, Vaughan, and Co., 
Limited, have secured an order for 9000 tons of rails. 
This is only about a fortnight’s full work for their huge 
Eston mill, which of late has been running short time. 
Quotations all round are upheld. mmon iron bars are 
7l. 53; best bars, 7/. 153.; best best bars, 8/. 5s.; iron 
ship-plates and iron ship-angles, each 7/. 5s. ; iron ship 
rivets, 7/. 173. 6d.; steel bars, 7/.; steel ship-plates, 7/. ; 
steel ship-angles, 6/. 12s. 6d.; steel joists, 6/. 7s. 6d. ; 
steel sheets (singles), 87. 53.; and steel sheets (doubles), 
8/. 103.—all less the customary 24 per cent. discount. 
Cast-iron railway chairs stand at 3/. 15s., and heavy sec. 
tions of steel rails at 67. 53.—both net cash at works. 


_ Cleveland Miners’ Wages Advanced.—A further meet- 
ing of the Cleveland mineowners and representatives of 
the ironstone miners was held here this week, Sir Hugh 
Bell, Bart., presiding, and after a long sitting the follow- 
ing settlement was effected for the last quarter of this 
year, and the first quarter of next year :—Wages to be in- 
creased by 2} per cent. for the current quarter ; this 
24 per cent. tov be converted into 3 per cent. for the first 
quarter of 1997 ; that is to say, an additional ha!f of 1 p:r 
cent. will be added at the beginning of the new year. 

Coal and Cote.—Fuel is strong, but there is not the 
rush for coal that was looked for. Coke is in very good 
request, and medium blast-furnace qualities are stiff at 19s. 
delivered here. 








Rats in Beteium.— Contracts for rails to the aggregate 
extent of 14,800 tons have been let for the Belgian State 
Railways at 6/. 7s. 3d. per ton. The John Cockerill Com- 
pany will supply 6000 tons ; the Angleur Company, 2700 
tons ; the Ougrés Company, 1300 tons ; the Couillet Com- 
pany, 2100 tons; M. Boel, 1700 tons; and the Sambre 
and Moselle Company, 1000 tons. 





AGRICULTURAL Enoinrs.—The value of the agricul- 
tural engines exported from the United Kingdom in 
September was 95,798/., as compared with 120,415/. in 
September, 1905, and 70,437/. in September, 1904. The 
exports to South America—and principally to Argentina 
—figured in these totals for 40,590/., as compared with 
59,2652 , and 12,224/. respectively. The colonial demand 
for our agricultural engines continues small. Various 
European countries took engines in September to the 
value of 41,565/., as compared with 40,235/. and 37,919/. 
respectively. In the nine months ending September 30, 
this year, agricultural engines were exported to the value 
of 882,173/., as compared with 783,828/. in the correspond- 
ing period of 1905, and 765,016/. in the corresponding 
period of 1904. European countries imported British 
agricultural engines to the value of 547,846/. in the first 
nine months of this year, as compared with 522,095/. and 
541,081/. in the corresponding months of 1905 and 1904 
respectively. The exports to South America to Sept- 
ember 30, this year, were represented by a value of 
171,886/., as compared with 145,806/. and 31,794’. The 
colonial demand for British agricultural engines pro- 

as follows during the first nine months of the last 
three years :— 





back into the colliery sidings to carry the coal away. Colonial 1904. 
Prices all round are being kept up, roo | efforts are being Shoes det ‘nage _ = 

made to secure an improvement on those ruling for steam £ £ £ 
coal, a generally eee, be at the —— in the ae South Africa B— + — 
hands of the consumers ; but the output generally is quite India - 8,362 yee 
sufficient to meet current needs if deliveries can be| Australasia... ..  .. 44,136 $8,688 “- 


secured. There is a well-sustained demand for all kinds 
of common coal at recent rates, and the coke market 
keeps busy. 








Tur tate Mr. Day AtBong.—We regret to have to 
announce the death of Mr. Dan Albone at the early 
of forty-six. Mr. Albone was the inventor of the ‘“Ivel” 
agricultural motor, whose performances have been noticed 
from time to time in these columns. 





Our exports of agricultural engines would, accord ngly, 
be quite trifling were it not for the growing demands in 
South America and the os openings obtained for them 
in European countries. It is noticeable that we exported 
agricultural engines to the United States in the first nine 
months of this year to the value of 2807/, as compared 
with nil in the corresponding period of 1905, and 2302/. 
in the corresponding period of 1904. 
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NOTES FROM THE SOUTH-WEST. 


Cardi{f.—The steam coal trade has presented a less 
active tone. The best large steam-coal has made 16s. to 
163. 34. per ton, while secondary qualities have ranged 
from 14s. 6d. to 153. 94. per ton. House coal has exhi- 
bited a steady tone; the best ordinary qualities have 
made 14s. to 14s. 3d. per ton, while secondary descrip- 
tions have brought 11s. to 13s. per ton. No. 3 Rhondda 
large has been quoted at 153. 3d. to 15s. 9d. per ton. 
Foundry coke has realised 203s. to 203. 6d. per ton, and 
furnace ditto 17s. to 183. per ton. As regards iron ore, 
Rubio has been quoted at 203. 6d. to 21s. Gd. per ton, 
and Almeria at 19s. 9d. to 203. 6d. per ton, upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 


A Meritorious Hydrographer. — The Government 
survey - boat Gladiator completed six months’ geo- 
grapbical_survey of the Welsh, English, and Scotch 
coasts at Pembroke, and has now returned to Liverpool 
to revise the Admiralty charts during the winter months. 
The Gladiator was engaged for seven months on the West 
Coast of Scotland and the adjacent islands. Her com- 
mander, Staff-Captain Maxwell, will be shortly retired 
on a pension after forty-eight years’ service. Captain 
Maxwell should have retired two years ago, but his 
period of service was extended in consequence of his 
special qualifications as a hydrographer. 


Rhymney Railway.—On Friday, Sir W. T. Lewis was 
elected a director of the Rhymney Railway eg in 
the place of Sir Myles Fenton, resigned. Sir Myles 
Fenton was for some time chairman of the Rhymney Com- 
pany. It is considered that the accession of Sir W. T. 
Lewis to the Rhymney Board will lead to a renewal of 
proposals for amalgamation between the Rhymney and 
the Cardiff Railway and Dock Company. 


Dowlais.—The Goat Mill has been working uninter- 
ruptedly upon rails for home railways, as well as for ship- 
ment to colonies and foreign countries. Steel sleepers 
have also been produced in large quantities. The Big Mill 
has been engaged upon angles, short rails. fish-plates, &c. 
The engineering, fitting, and other shops, have been busily 
employed. 

Newport.—The further opening up of the Sill district of 
Newport in the neighbourhood of the Alexandra Docks is 
foreshadowed in an application made by Lord Tredegar’s 
estate agent and architect for the sanction of the Town 
Council to the formation of sundry new streets and 
lanes. Several existing streets are to be continued for 
the development of the cca (nh district, and a 
rumber of lanes are also proposed to be constructed. 


Keyham.—It is stated, on good authority, that the 
Keyham extension works will be turned over to the Ad- 
miralty at Christmas, An order has nm received from 
the Admiralty, directing that the officials of the director of 
works department at Devonport, who have been employed 
as Admiralty overseers at the extension works, are to 
be found positions in Devonport Dockyard under the 
director of works. 


Welsh Railway Traffic.—The earnings of the Barry 
Railway to the close of October were 240,141/., as com- 
pared with 215,6652. in the corresponding period of 1905. 
The revenue of the Taff Vale Railway was 329,193/., as 
compared with 318, 488/. 


More Welsh Coal.—Mr. T. Taylor, Pontypridd, com- 
menced sinking for coal in the summer of 1905 on the 
Wayne Morgan estate, near Caerphilly. Coal has been 
struck within the last few days at a depth of 200 yards. 
The coal is 4 ft. 6 in. in thickness, and the quality is good. 
An upcast shaft will be completed in about eight months. 








Frencu Raitways.—The length of line in operation 
upon the six great French systems, and the French State 
lines, has now been carried to 24,0914 miles, as compar 
with 24,009 miles in November, 1905. The revenue 
acquired to October 7 this year was 48,982,720/. 





InpIAN PeTRoLEUM.—Good progress is being made in 
turning the petroleum resources of British India to in- 
creased account, tke production for the ten years ending 
with 1905 inclusive having been as follows :— 


Year. Gallons. Year. Gallons. 

1896 15,049,289 1901 50,075,117 
1897 19,099,648 1902 56,607 ,688 
1898 18,973,878 1203 87,859,069 
1599 32,934,007 1904 118,491,382 
1900 37,729,211 1905 144,798,444 


The value of the Indian petroleum raised in 1896 was 
119,278/. ; in 1905, the corresponding value had risen to 

Sree, Siegerers.—Some steel cross-sleepers that were 
placed on the track of the Bessemer and Lake Erie Rail- 
road in November, 1904, and January, 1905, are said, so 
far, to have given satisfactory results. They are of the 
Carnegie J-beam type, and took the place of white oak 

eepers in a section of a track on a curve laid with 100-Ib. 
rails, and ballasted with 6 in. to 8 in. of slag. The total 
weight of sleepers used was 1000 tons. At this point, 
from November, 1904, to June, 1905, there was a single 
track only, so that all the traffic of the rcad over 
the steel sleepers. According to the New York Engi- 
neering Record, the experience obtained with these sleepers 
was laid before the Reilway Club of Pittsburg by Mr. 
H. T. Porter, chief engineer of the Bessemer and Lake 
Erie Railroad, who said that, where the steel sleepers had 
been used, there was less wear on the rails, and this wear 
was more uniform than where wooden sleepers were used. 
Of course, these sleepers have not yet been in pits kas 
enough to establish much with regard to their durability. 


MISCELLANEA. 


ment of the Argentine Republic will shortly ask Congress 
to authorise the expenditure of 16,000,000 dols. on the 
improvements of the port of Buenos Ayres. 


It has been decided by the Middlesbrough Corporation 
that steps shall be taken with a view to aeeeeing a 
transporter bridge across the Tees, and the town clerk 
has been given instructions to arrange for all matters con- 
nected with obtaining Parliamentary sanction and powers 
for such an undertaking. 


The Iron and Coal Trades Review reports expeditious 
working with a “‘Siskol” type coal-cutter. One of these 
cutters working at the Mansforth Colliery, Ferryhill, on 
October 14 undercut ten headings in less than nine hours, 
the headings averaging 10 ft. in width and 5 ft. deep—a 
total of 506 square feet. The time of changing from one 
place to another varied from 9 to 19 minutes. 


Much dissatisfaction is being expressed in Germany 
at the Swedish Government having allowed only 300,000 
tons of iron ore being shipped beyond the stipulated 
quantity for this year by the Lirma-Norvik Railway, 
instead of 400,000 tons, as asked for; the extra shipment 
of 600,000 tons asked for for next year has been entirely 
refused. It would appear that Germany can ill do with- 
out Swedish iron ore. 


The fifty-first session of the Manchester Association of 
Engineers was inaugurated on the evening of Wednesday, 
the 17th ult., by a conversazione at the Art Gallery, the 
host being the President, Mr. W. Hy. Hunter, who, with 
Mrs. Hunter, received the guests. Upwards of 400 mem- 
bers and lady friends accepted the invitation of the Pre- 
sident, and the gathering was most successful in every 
way. 

Owing to new agreements recently made between the 
German Typographical Union and the German master- 
pote and publishers, there is likely to be, says the 
ast report issued by the American Association of Com- 
merce and Trade, Berlin, a considerable demand for ty pe- 
setting machines in Germany. The introduction of these 
machines has been difficult hitherto, owing to the opposi- 
tion made by the men’s unions. 


On the Worcester and Birmingham Canal a motor- 
barge has been in successful operation for the last fifteen 
months. The barge belongs to Messrs. T. and M. Dixon, 
of Tardebigge, Bromsgrove, and is of a carrying capacity 
of about 15 tons. It is fitted with a 12 horse-power 
Wolseley engine. In regular working it runs the return 
trip between Bromsgrove and Birmingham each day, 
but on occasions has done from 50 to 60 miles in a day. 


According to the recently-issued report on Mines and 
Quarries, the number of mechanical coal-cutters in use in 
collieries in the United Kingdom is rapidly increasing. 
Disc machines in use in 1905 numbered 580; 188 percus- 
sion type machines were employed; 103 revolving bar 
machines, 24 rotary heading, and 51 chain machines 
were also in use, making a total of 946 machines, com- 
pared with 755in 1904. The output of coal obtained by 
their use amounts to 8,102,197 tons, compared wit 
5,744,044 tons in the year 1904. 


The United States Minister to Colombia informs ex- 
porters that the necessity for strong, careful, and special 
packing is more apparent in Colombia than in any other 
country. The dampness and heat of the atmosphere at 
all ports of entry will rain delicate goods not encased in 
tin or other water and air-tight covering; and as mule- 
back transportation is so largely necessary, packages 
should not exceed 125 lb. in weight. Special provisions 
are possible for heavy machinery, but its carriage is 
always costly, dangerous, and slow. 


According to a report reproduced in the Electrician, 
the annual cost of maintenance for brakes of tramways 


ed | works out at 4/. 8s. for hand-brakes per car, 2/. 12s. for 


electric brakes, and 10/. 6s. in the case of air-brakes 
These work out as 0.04d., 0.027d., and 0.064d. per car- 
mile respectively. In the case of the air-brake the addi- 
tional cost of compressing air for the brake—0.077d. per 
motor-car mile—must also be taken into account. Electric 
brakes will result in additional first cost of 14/. 10s. for 
motor-cars and 18/. 15s. for trailers, and the air brakes 
additional first costs of 6/. and 9/. 10s. for motor and 
trailer cars. 


On the 9th and 10th of last month Count Zeppelin again 
crossed the Lake of Constance with his third aluminium 
airship. The ship has a length of 123 metres (403 ft.), the 
two Daimler motors driving the propellers each develop 
85 horse-power, and the hydrogen charge of the ship is 
sufficient fur 120 hours. The weather was favourable on 
both these days ; the wind velocity at an elevation of 800 
metres was about 2.5 metres (about 8 ft.) per second, and 
at an elevation of 2000 metres, 4 or 5 metres (from 13 ft. 
to 16 ft.) per second. The ascents were made without 
any difficulty, with nine people in the two cars, and after 
crossing the lake the airship returned to the raft and was 
safely put back into the boat-house. 


Rail-motors were adopted by the Cape Government 
Railways a short time ago in connection with the work- 
ing of some of their branch lines. It is understood now 
that the Central South African Railways also contem- 
plate the adoption of this form of traffic. The cars for 
the Cape Government Railways are 26 ft. 2 in. in length, 
and carry four first and eight second-class passengers, 
while a locker is provided for luggage and goods. The 
wheels are 2 ft. 94 in. in diameter, and the wheel-base 
is 6 ft.6in. The motoris of the Maudslay three cylinder 


type, with cylinders of 5in. bore and stroke of 5 in., 
running at 580 revolutions per minute. Gears for speeds 





of 6 and 18 miles per hour are provided. 


Tue Board of Trade Journal reports that the Govern- | G 


That the sailing ship is not yet altogether out of favour 
for some forms of trade is evidenced by the fact that 
ermany is still building large vessels of this class. A 
recent addition to the list of sailing-ships is the R. C. 
Rickmers, a five-masted vessel, for the rice trade. Her 
length is 411 ft., and beam 53 ft. 8in. Hergross tonnage 
is 5548 tons, and on maximum draught she displaces 
11,360 tons. Her total spread of canvas amounts to 
50,000 square feet. She is fitted with auxiliary equip- 
ment of triple-expansion engines of 750 horse-power, for 
use in calm belts and in entering and manceuvring in 

rts. Under steam and fully loaded she will travel at 
rom 6 to 7 knots, but under sail it is stated she made 
15$ knots with a good wind. The propeller is of the 
feathering type, the blades being thrown into line with 
the keel when the auxiliary machinery is not in use. The 
vessel is fitted with water-tight compartments. 


The load of trains in freight service is an important 

int in efficient working of railways, and the companies 
in general all over the world have been paying especial 
attention to this matter of late years. On the Erie 
Railroad of America the ave train-load has increased 
from 300 tons to 412 tons in the last seven years. The 
Illinois Central Railroad train.loads have increased from 
an average of 206 tons to 319 tons in the same period. 
The average load per car has in many cases now been 
raised to over 17 tons, whereas a few years ago averages 
of only 12 and 13 tons were not uncommon in the United 
States. Though a far cry from the United States to 
Australia, we may point to the differences existing in the 
handling of traffic by citing statistics relating to train- 
loads in that country. In 1896 the average weight of 

oods trains in South Australia was 6152 tons, but this 

as been increared of late years to over an average of 72 
tons per train. 








Frexcu Locomotive Burtpinc.—The Chinese General 
Railways Company has ordered seven six- whee'ed coupled 
compound locomotives from the French Mechanical Con- 
struction Company. The contract price is 68/. per ton, 
free on board at Antwerp. The Western of France 
Railway Company has ordered twenty compound tender 
locomotives at 7(/. 8s. per ton from the Kisation Con- 
struction Company. The Orleans Railway Company has 
ordered ten compound locomotives of the Pacific type 
from the same company ; the contract price is 70/. per ton. 





PeRsONAL —We are informed by Messrs. Cammell, 
Laird, and Co, Limited, omg Works, Sheffield, that 
they are opening on the 12th inst. new offices at Nos. 28a 
and 29, ngees Building, Newcastle-on-Tyne,— 
Messrs. Robert W. Hunt and Co., of Chicago, have been 
appointed consulting, designing, and constructing engi- 
neers for the new municipal electric-lighting plant for the 
city of Milwaukee by Mr. Charles J. Poetsch, city engi- 
neer. This appointment has been confirmed by the City 
Council. The site for the plant has been peotenee, and 
work will immediately start upon plans and specifications. 
The estimated cost is 700,000 dols. 





Water Supr.y or Lixcotn.—The medical men of 
Lincoln, on the invitation of the Mayor (Mr. A. OC. 
Newsum), have been afforded an —uareny of testing 
the quer of water obtained from Boultham ballast pits 
and Hartsholme lake, for the future supply of the city. 
The visitors were taken in hand by Mr. N. McBarron, 
city water works engineer, who entered into details with 
respect to the system of filtering, and other matters. 
Some water pumped up from the new red sandstone was 
om to the visitors. It was clear and drinkable; and 
although it still contained some traces of sulphur, those 
traces were only slight, and it is believed that they will 
eventually disappear or become still further reduced. 





A New Trape Journat.—A new monthly, entitled 
The Egyptian Trade Journal and Sudan Gazette, has 
made its appearance, and, as its name implies, is devoted 
to the furtherance of commerce between Egypt and the 
Sudan, and this country. There has long been room for 
some such channel for keeping British shippers and manu- 
facturers informed on Egyptian matters, and this lack has 
possibly contributed in no small degree to the falling off 
in some branches of British trade with Egypt. The 
country, including the Sudan, is developing at a great 
rate, and there is every prospect of this continuing for 
some time; so that if British manufacturers will exert 
themselves, and can be kept well informed of the needs 
of Egypt, a considerable increase in the trade between 
the two countries is sure toresult. We heartily wish this 
new venture success in its enterprise ; and if its informa- 
tion is drawn from first-class sources it can hardly fail to 
be of help in this country. 





THe “InpiAN AND Eastern Enoinerr Yerar-Book 
FOR 1907.”—The Indian and Eastern Engineer Year-Book 
Jor 1907, which is now to hand, contains as usual a mass 
of information of use to people resident in, or having 
nn with, that country. This issue carries this 
annual into its fifteenth year, and it continues to en- 
large its field of usefulness. Fresh matter in this number 
is found in the electrical installation rules for India. 
In addition to a large amount of engineering data and 
tables, the annual publishes full information regarding 
customs, tariffs, railway information, banking customs, 
postal matters, &c., relating to India, Ceylon, an 
certain other countries, and touches on subjects such as 

ports, hotels, clubs, steamship lines, Government. 

t is, in fact, a vade-mecum on India, and being provided 
with diary space, interleaved with blotting-paper, is 
always likely to be of use in the country for which it is 





produced. 
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THE ENGINEER AS A CIVILISER. 

In his highly interesting inaugural address, deli- 
vered as their president, to the members of the 
Institution of Civil Engineers, last Tuesday, Sir 
Alexander Kennedy broke new ground. In general 
such addresses have been either statistical or pro- 
phetical ; the new president’s address may, perhaps, 
be classed as philosophical, and is an attempt to 
weigh the importance of the engineer to the com- 
munity from an idealistic standpoint. The ques- 
tions thus raised are not of a character on which 
any two people taken at random are likely to 
agree, and the conclusions at which the speaker 
arrived were, perhaps, little calculated to flatter 
the vanity of his hearers. He re-echoed the com- 
plaint of certain superior persons, mostly of purely 
literary culture, that in the rush of modern life 
there is no time for thought, and expressed a 
longing for an asylum for rest, where the mail 
came but weekly, and telegrams were at least a 
shilling a word. Curiously enough, he failed to 
point out that, thanks to the engineer, such an 
idyllic retreat is easily accessible to those who 
honestly prefer the repose of the lotus-eaters to 
the duties of civilised life. Certainly, leisure for 
thought is readily securable in this way, but it 
remains highly doubtful whether the thoughts of 
those who thus fly from the world are of any real 
advantage to humanity. 
After all, we live in the world, which is little 
likely to be benefited in any direction by the 
meditations of those who, like a Buddhist Bonze, 
deliberately cut themselves off from contact and 
co-operation with their fellow-men. Moreover, 
so far as the mass of the nation are concerned, we 
should absolutely traverse the contention that 
modern life leaves no time for thought. Every 
ancient civilisation which is reckoned great, even 
from the standpoint of philosophy, art, literature, 
or ethics, has had its basis in the material pro- 
sperity of a considerable section of the commu- 
nity. In most the leisure for the studies enume- 
rated has been secured by enslaving the ma- 
jority of the population. It is the glory of the 
engineer that he has provided a new basis for 
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civilised life. To the increased leisure secured by 
his aid, and the greater ease with which he has 
enabled man to communicate with man, must be 
attributed a vast influence even in the purely 
idealistic progress of the past century. That 
the increased leisure of the population and 
its greater facilities for communication have been, 
and now are, frequently misapplied, conveys 
no discredit to the engineer. According to the 
ancient Persian myth, the beneficent arrangements 
of Ormuzd were continuously being put to base 
uses by Ahriman ; and certainly if we must admit 
‘**a soul of goodness in things evil,” experience 
shows equally the truth of the converse proposi- 
tion. The engineer makes possible cheap litera- 
ture, and thereby facilitates the establishment of 
the ‘‘ yellow” press. He makes it possible for the 








tired worker to be amongst the snows of Pilatus 
in little more than twenty-four hours from London, 
and he is routed out of his hotel by a horde of cheap 
trippers, to whom the attractions of the scenery 
appear to appeal less than those of the bar. Even 
here, however, it is well to remember that were it 
not for these the very man whose philosophic calm 
they disturb would have had to spend, say, three 
days in making his journey uncomfortably, in place 
of accomplishing it luxuriously in little over a day. 

If, as we think, Sir Alexander Kennedy is in- 
clined to underrate the influence of the engineer as 
a civilising agency in the best sense of the term, he 
does ample justice to his claims as a scientist. Mathe- 
maticians and mathematical physicists are some- 
times inclined to deride the engineer’s methods as 
crude and unscientific ; but they fail to note, as was 
well pointed out in the address, that the engineer 
cannot’ leave his problem aside until the general 
development of mathematics or the like renders an 
accurate solution possible. When he wants a solu- 
tion at all he wants it at once, and it must be 
provided in some shape or other; the difficulty 
is, moreover, enhanced by the fact that it has 
ultimately to be translated into a structure or 
machine, on the efficiency of which may hinge the 
loss or gain of large sums of money, and the danger 
or security of vast aggregations of humanity. 

Sir Alexander likewise defended the engineer 
against the oft-repeated charge that his produc- 
tions are almost invariably ugly. Architects are 
amongst those with whom this calumny is i- 
cularly in vogue, yet it may safely be said that the 
very works in which the engineer has endeavoured 
to pander to the architect’s taste are those in which 
he has been least successful from an artistic stand- 
point. In France, in great public works, engineers 
and architects are not infrequently associated, and 
it was suggested in the address that a similar 
arrangement would have advantages in this coun- 
try. In this we should be inclined to agree, with 
one important proviso, that English architects will 
endeavour to acquire some passable knowledge of 
mechanical principles. The new War Office in 
Whitehall is disfigured by excrescences which look 
like arches, with the keystone missing, and re- 
placed by a gap, the whole arrangement being 
meaningless and irritating to anyone with a com- 
petent knowledge of structural principles. We 
believe architects pride themselves on their fidelity 
to precedent, and are quite content to believe that 
no improvement is possible in the work of their 
predecessors. Every edifice accordingly is judged 
by its conformity with the proportions established 
by some dead and gone constructor, who may no 
doubt have been a thoroughly good man in his 
day, but who had at his disposal neither modern 
materials nor modern methods of determining the 
proportions necessary for stability. 

The roofs of Cannon - street Station and that 
which formerly covered Charing Cross have given 
frequent occasion for sneers at the inartistic pro- 
clivities of engineers. Seen from inside, however, 
no one can deny their effectiveness ; but from the 
exterior there was, and is, no doubt room for objec- 
tion. A quite similar problem arises in the use of 
domes in architecture, and it is interesting to note, 
in order to avoid it, how the difficulty has been 
dealt with by the architect. Take, for instance, St. 
Paul’s. Here an excellent effect is secured both 
from within and from without the building, but 
it is accomplished by means of a sham dome, seen 
from the outside, which is quite independent of, 
and distinct from, that seen from the interior. 

We quite agree with Sir Alexander that where 
the engineer has taken his own path and laid out 
his work to suit his own ideas of fitness, without 
endeavouring to disarm his critic by pandering to 
his taste for Gothic mouldings and Dorian columns, 
he has generally succeeded in obtaining a striking 
and pleasing effect, failure to appreciate which is not 
infrequently due to the critic’s ignorance of mecha- 
nical principles. In many cases the engineer, as Sir 
Alexander remarked, improves a landscape by con- 
verting a boggy valley into a mountain lake. His 
railroads into mountainous districts often offend 
the susceptibilities of would-be superfine people, 
who, as pointed out in the address, accept with 
complacency the presence in the landscape of an 
equally prominent scar—if we flatter them by 
accepting the word—in the shape of a deer-road. 
As a member of the Alpine Club, the speaker 
had, however, some hard things to say about 
funicular railways up mountain slopes. That 
they have some drawbacks cannot be denied, 
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but so far as we have observed they never con- 
stitute in themselves disfigurements of the land- 
scape, being much too small to be prominent in 
comparison with the flanks of the Alpine giants 
along which they are laid. They are, moreover, 
an enormous convenience, and if they do produce 
an irruption of the cheap tripper, it must be borne 
in mind that the really objectionable class of the 
latter never moves far from the terminus or the 
hotel, a quarter of a mile from which one can get 
as much solitude as he may desire. 

Turning to other matters, the speaker dealt with 
questions of professional practice and ethics. He 
took up a strong line against the practice, common in 
America, in which contractors also act as consultants 
in preparing the plans and specifying the materials 
to used in an undertaking. Much can be said 
on both sides of the question ; some firms of con- 
tractors, no doubt, cannot be trusted, but, on 
the other hand, some consultants are undoubtedly 
more plausible than competent. It is, however, in- 
teresting to note that the plan objected to is 
apparently losing favour in America, where the 
number of consultants in active and profitable 
practice is steadily increasing. In dealing with 
gee ye the speaker laid down certain princi- 
ples which might well serve as a general model for 
the compilation of these documents. The specifi- 
cation, he stated, could not be too full in dealing 
with general requirements and results. In the 
case of details, however, it is, he remarked, very 
easy to err in this direction and crowd up the 
specification with detailed particulars as to matters 
which might be carried out equally well in half-a- 
dozen different ways. 

As we have already stated, presidential addresses 
are not uncommonly pitched in the prophetic vein. 
In concluding his Seaene Sir Alexander also 
touched on prophecy, but only to disclaim any 
intention of entering into this attractive field. 
He drew an interesting analogy between the de- 
velopment of the machine and biological evolu- 
tion. In both it is most interesting to note how 
a type is introduced, grows to larger and larger 
dimensions snd importance, and then, having appa- 
rently reached a stage approaching perfection 
along that particular line, is suddenly superseded 
by a distinct type, the ancestors of which, when 
coexistent with the foregoing, were remarkable for 
their utter insignificance. 

We give in another part of this issue a reprint of 
the whole of Sir Alexauder Kennedy’s able address 
—an address which will well repay perusal for its 
fresh, but judicial treatment of a number of impor- 
tant controversial topics. As will be seen, the author 
breaks away entirely from the stereotyped character 
of presidential addresses, and sets a precedent which 
will, we hope, not lack imitators in the future. 





MINOR FAULTS OF DESIGN. 

Tuere are few things more profitable to the 
engineer than a careful and conscientious examina- 
tion of the design of a machine, with a view to its 
improvement in details. Every wide-awake manu- 
facturer may fairly be credited with having a general 
oe of what his competitors are doing, and 
is probably satisfied that he is well abreast of 
current practice. He takes every opportunity of 
inspecting the machinery of his rivals, and spares 
no pains to make himself acquainted with their 
most recent improvements. This is quite right 
and proper; but there is a most fruitful field for 
epee an oe nearer at hand, which is often apt to 
be neglected. Is the manufacturer sure that his 
own machinery is as perfect in design as care and 
experience can make it? Does it form the best 
compromise that can be obtained between efficiency, 
reliability, ease of manipulation, and cheapness of 
manufacture. We may assume that any of his 
standard machines has no very serious faults in its 
general design. It sells well, and gives satisfaction 
to the purchasers, while leaving a reasonable profit 
to himself. He will naturally be content to let well 
alone, believing that any improvement which could 
be made would be so slight as not to be worth the 
trouble and expense of altering his standard practice. 
But let him look into the matter a little more 
closely. Granted that the machine does its work 
satisfactorily, and that the general design is in no 
need of revision ; are the details all as they should 
be ? Let him go over the design detail by detail, 
seeking reasons why this should not be made much 
lighter, that abolished altogether, and the other 
modified so as to reduce its cost of manufacture. 





We venture to think that the result of such an 
examination of their machinery in detail would 
come as a most unwelcome surprise to many manu- 
facturers. Bad design in minor points will be so 
frequent and conspicuous that it will be incredible 
that it could have ever passed unnoticed. If 
any one doubts this rather sweeping asser- 
tion, let him examine critically the first piece 
of machinery he sees. Suppose it is a steam- 
engine by a first-class maker, and known to be 
an efficient and reliable machine. A polished 
lever, perhaps part of the valve-gear, attracts his 
attention. The polish may pass ; it looks well, and 
is in this instance decidedly worth its cost. But 
further examination shows that an equally well- 
finished and handsome lever could be made at less 
than half what the one in question must have cost. 
It is bossed at. each end, and on both sides, thereby 
necessitating double the amount of smith’s work, 
and quite twice the expense of machining that 
would have sufficed had the bosses been made a 
little longer and kept on one side only. Further, 
probably the draughtsman has consulted a misplaced 
sense of beauty, or has tried to save an ounce or 
two of metal by the form he has given the lever. 
Instead of the edges being straight and tangent to 
the end bosses, the lever is made narrower, and the 
edges lead on to the bosses by hollow curves. 
Milling round the edges is therefore rendered more 
difficult, and the work of polishing without making 
ridges at the curves will take much more time and 
skill. 

So much for the lever itself; but it is connected 
by a pin-joint to a rod at its smaller end, and this 
joint is worth consideration. It may be an ordinary 

nuckle-joint, with jaws embracing the end of the 
lever. Why has the designer narrowed the hinder 
= of the jaws, instead of making the top and 

ottom edges straight and tangent to the semi- 
circular end? Such a design may be theoretically 
correct as far as uniform strength goes, and be also 
fractionally lighter; but these advantages, as in the 
case of the lever, have cost far more than they are 
worth in machining. The question also arises, 
whether a knuckle-joint should have been used at 
all, or whether an overhung pin-joint would have 
been better. If a knuckle-joint is subjected to 
much wear, the pin is difficult to keep tight, and 
a knock soon develops which is awkward to over- 
come. An overhung joint is usually slightly 
cheaper, particularly if the eye of the rod is formed 
spherically in the lathe, instead of being made rect- 
angular in section, as one often sees. Further, the 
overhung joint causes the centre line of the rod to be 
shifted slightly to one side or the other, which may 
or may not be an advantage in any particular case. 

There is nothing to be gained by reviewing the 
entire list of the minor faults, or possible easy im- 

rovements in the design, of an imaginary machine. 

hey vary in number and degree with different 
makers, but it is very rarely that a goodly number 
would not be admitted by the manufacturers them- 
selves, if pointed out to them. Those we have 
specified are easy of correction, and, fortunately, 
have no after-effects on the efficiency of the machine. 
There are scores of others more or less in the same 
category. The use of set-screws in place of bolts— 
a peculiar weakness of designers of electrical 
machinery—may be mentioned. If it is argued 
that a set-screw is used because a bolt could not be 
inserted, or its head could not be held, the argu- 
ment is generally a reflection on the design of the 
casting. Besides, a stud would make a better job, 
and be no more expensive. Set-screws, of course, 
have their proper uses, but very rarely, if 
ever, in heavy cast-iron work. Some designers, 
again, are too fond of studs. They, like set- 
screws, require tapped holes, and are frequently 
a nuisance. A row of studs sticking out of a 
casting prevents the part they are destined to 
hold from being slid into position, and often in- 
terferes with the ease of erection of adjacent 
— Sometimes, though, if the studs project 

orizontally from a facing, their immovability may 
be a distinct advantage. The cover, or bracket, or 
whatever they hold, may be rested on them for a 
moment when being put on or taken off, while a 
— is being prepared or a sling arranged. 

urther, if the joint is under pressure, studs are 
very often advisable to avoid the leakage round the 
neck, which bolts are liable to allow, and, of 
course, in many cases the use of bolts is practi- 
cally out of the question. All these considerations 
must be weighed in deciding as to what mode of 





fastening should be adopted. 











When a manufacturer, by a course of criticism 
such as we have mentioned, has discovered perhaps 
a dozen minor points in which the design of one of 
his productions might be materially improved or 
cheapened, his first impulse is to blame the head 
draughtsman for having allowed such details to 
escape his notice. Such a cours is not entirely 
fair. A head draughtsman is a biiy man, and his 
time is fully occupied by matters of much greater 
importance than the —— of every mechanical 
detail on a drawing. Only such points as catch his 
eye in glancing over a general design can he be 
reasonably expected to correct, and most of the 
minor faults will be in connection with details 
which he has trusted to subordinates. The origin 
of minor faults undoubtedly lies with the junior 
draughtsmen, and, once committed, their perpetua- 
tion is almost guaranteed by the fear of departing 
from ‘‘our practice.” They are copied from one 
design to another until their antiquity renders them 
almost sacred. Possibly, in the first place, there 
was some valid reason for a certain practice, which 
has long since vanished; but in most cases an error 
will have been an error from first to last. A 
periodical critical examination of designs will weed 
out the features inherited from an obsolete practice 
and will prevent the continuance of such recent 
faults as have crept into the drawings. 

In many a works, the manager, and not the 
head draughtsman, is the man really responsible 
for the low quality of the minor designing. The 
drawing-office is apt to be looked on as an expen- 
sive necessity, and the wages bill of its staff to 
be more grudged than that of any other depart- 
ment of the works. In consequence the chief 
draughtsman exercises a meretricious economy 
by employing cheap men. As a matter of fact, 
for the same amount of work turned out, his 
weekly wages bill may be greater than if he had a 
smaller staff of more highly.paid draughtsmen ; but 
the manager thinks he is getting more for his 
money. This is a dangerous mistake, for the differ- 
ence in efficiency between a good and a bad draughts- 
man is far more than the difference in wages. A . 
good draughtsman may save his salary a hundred 
times over on the cost of a single contract, while a 
less competent man will rarely succeed in devising 
that perfect compromise between efficiency and 
cheapness which makes the reputation and divi- 
dends of his employers. The man who can be 
relied on to avoid what we have called the minor 
faults is the one who best appreciates how much 
they mean in increasing the workshop costs. 

We may say, and we do not say it without a full 
appreciation of the meaning of words, that much of 
the bad designing one sees is directly due to the in- 
capacity of those who profess.to teach engineering to 
the rising generation. We have now before us an 
important text-book, written by a professor, and 
which has run through many editions. The book 
is quite the best we know in its particular line, and 
yet, even in its latest edition, it is not free from 
some almost unpardonable caricatures of engineering 
practice. We should like to hear the comments of 
a Lancashire millwright on the design of a coupling 
which is illustrated, one might almost believe, to 
show a student how a coupling should not be made. 
Each half is fastened to its corresponding shaft 
with a jib-headed key put in from the back of the 
boss. ‘The keyway is so short that the key could 
neither be put in nor withdrawn, and even if it 
could, what practical man would dream of using 4 
jib-headed key for such work. An ordinary flat 
key driven from the other side would be cheaper, 
more secure, and better in every way, while there 
would be no projecting head or long keyway behind 
the coupling to prevent a pedestal being put close 
up to the boss. Again, the flange faces are not 
made ‘‘he and she,” as they should be, but align- 
ment is attempted by making one shaft-end enter 
the other coupling. 

With such examples before him, how can 4 
student be blamed if he gathers totally wrong ideas 
as to what constitutes good design? The time 
spent on learning ‘‘ engineering” of this kind is 
worse than wasted, for the errors have to be slowly 
and painfully unlearnt before the youthful en- 
gineer can be trusted to design, without super- 
vision, the simplest details. A thorough fami- 
liarity with workshop processes—not the super- 
ficial acquaintance with their principles as taught 
in a school, but that knowledge only to be learnt 
through the fingers by practical work—is the best 
antidote to bad designing. Half that which goes 
by the name of the science of engineering 1s never 
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needed once in a lifetime by a draughtsman, while 
the instinctive tendency to make a casting, say, in 
the easiest form for moulding, machining, or erect- 
ing, is wanted every day and all day long. A man 
practically familiar with machining, for example, 
could never design an article which would require 
two or three settings in the lathe, or on the planer, 
when one would suffice ; and a competent erector 
could never forget that pieces of machinery have to 
be lifted, and often get roughly handled. The fact is 
that the profit or loss on a contract is very largely 
indeed determined by the time the working draw- 
ings leave the office, and the attention paid to the 
design of details makes the finished machine a 
standing credit or reproach to its makers as long 
as it shall last. 








THE INTERNATIONAL RADIOTELE- 
GRAPHIC CONVENTION. 

Ox Wednesday, October 3, the Second Inter- 
national Spark Telegraphy Conference was opened 
at Berlin, in the large hall of the Imperial Diet 
Building, and on Saturday last, November 2, the 
official delegates affixed their signatures to the 
first Convention Radiotélégraphique Internationale. 
The plenipotentiaries of the following Powers signed 
the agreement, which, of course, awaits ratification 
by the respective Governments ; the order is the 
alphabetical order in tie official language of the 
Conference— French :—Germany, the United States 
of America, Argentine Republic, Austria-Hungary, 
Belgium, Brazil, Bulgaria, Chili, Denmark, Spain, 
France, Great Britain, Greece, Italy, Japan, Mexico, 
Monaco, Norway, the Netherlands, Persia, Por- 
tugal, Roumania, Russia, Sweden, Turkey, and 
Uruguay. China and Peru had not accepted the 
invitation to the Conference. Whether the Central 
American Republics and Venezuela had declined to 
take part in the proceedings, or had not definitely 
instructed their delegates, we do not know. Nor 
are we aware why the Principality of Montenegro 
is not mentioned among the Powers which signed 
the Convention. Perhaps Montenegro follows Italy, 
whose delegates, though signing, expressed doubts 
as to the ratification. Great Britain, France, the 
Netherlands, Germany, and other States stand 
also for the lords of the vast sea-shores in Asia, 
Africa, America, and Australia, which are- not 
specified in the above list. Theabstention of China 
is not insignificant, but explained, perhaps, by the 
peculiar organisation of her telegraph service. The 
future agreement of the other ous may be 
reckoned upon ; Article 20 of the Convention espe- 
cially provides for this. 

Practically, therefore, all the governments of our 
globe which have command of sea-shores have 
agreed that it is best, in the general and national 
interests, to come to an understanding regarding 
the international radiotelegraphic communication. 
We accept the new term, which may be welcomed 
asa goodomen. The name “‘ wireless telegraphy ” 
was good and catching, sufficiently so for the initial 
experimental period. But when one sees the wire 
towers of wireless stations, the incongruity of the 
designation becomes striking. Abstract scientists, 
moreover, have taught us long ago that the current 
does not theoretically flow in the telegraph wire, al- 
though it may practically be assumed to be so accom- 
modating. The term ‘* spark telegraphy ” had the 
advantage that it indicated the form of energy, which 
we apply, in the clearest possible manner, and ex- 
cluded all misunderstandings. But many scientists 
have been dissatisfied with the waste of energy by 
the sparks, and Valdemar Poulsen, of Copenhagen, 
well known as an original investigator, is said to 
have solved the problem of utilising the continuous 
Hertzian oscillations emanating from the electric 
arc ; experimental stations on these lines have been 
erected in Denmark. There was thus inducement 
to fall back upon the old term ‘‘ wave telegraphy,” 
against which little could be argued, except that it 
covers too much. If somebody should contrive to 
make the ocean waves carry the secrets he whispers 
into them on the Sandy Hook Beach over to 
Queenstown, that would be wave telegraphy too. 
It is true that “‘ radiotelegraphy ” signifies no more 
than wave telegraphy. But it is a distinctive term, 
and we shall be glad if the International Con- 
vention meets with as reasonable a reception as the 
international term. 

It is the United States delegates who are credited 
with having gone furthe-t in insisting upon com- 
pulsory transmission, irrcspective of system. The 
text of the Convention has not been published yet, 








and though the Postmaster-General, interrogated in ' 
Parliament, stated that it would soon be available, 
he did not positively promise that the Parliamentary 
discussion would take place in the present autumn 
session. It may depend somewhat on the feeling in 
thecountry. Theadjustments of international dif- 
ferences appear to interest some people only in so 
far as they can ferret out where A has scored, and 
where B has had to give in. The same people 
would, in business transactions, be perfectly ready 
to compromise, rather than give up all chances of 
business. But for some unintelligible reason national 
questions are to be treated on a different basis. 
The Postmaster-General was also requested to state 
whether the British delegates had not, at the Berlin 
Conferences been outvoted on a series of points, 
and whether they had not neglected to press certain 
stipulations. Mr. Buxton replied that if the honour- 
able member would wait until he had before him 
the text of the Convention, of the regulations, and 
of the protocol, which would shortly be made 
public, he would find that the statements he had 
embodied in his questions were either the reverse 
of the truth or misleading in their implication. 
Mr. Buxton continued that the British delegates 
had been instructed to carry out that which was 
the policy of the late, as well as of the present, 
Government — not to agree to the principle of 
inter-communication, nor to sign the Conven- 
tion, unless specific and adequate securities for 
British interests, naval and commercial, were ob- 
tained. 

Those official statements should be reassuring. 
The tone of the Press, both here and abroad, 
became calmer as it was more fully understood 
that an agreement was really in the general in- 
terest, or, if not, was at any rate indispensable in 
the case of the telegraph service, which is almost 
everywhere a Government affair, and not a private 
concern. 

Yet when the rumours of dissensions—not to use 
grosser terms—between the delegates of the dif- 
ferent, and even of the same, Powers had been dis- 
‘credited, it was emphasized that Great Britain had 
repeatedly been outvoted hopelessly by other 
Powers which had much to gain and little to sacri- 
fice. By the time that official papers are presented 
we shall probably receive official statistics on the 
different systems, and there will then be some basis 
for a discussion of this grievance. So far, there is no 
reliable information available, and we can only repeat 
that great things have been achieved, and that great 
interests are at stake in more than one country. 
We may say that the Conference has become a 
Convention, because, from the beginning, all the 

arties were anxious to come to an understanding. 
Ve may add that the firm but conciliatory attitude 
of the British delegates did not fail to impress the 
Conference, and added to the strength of their 
position. It would appear that they have insisted 
on the essential, and yielded where it seemed advis- 
able. 

The semi-official communiqué, on which we have 
for the present to rely, states that the proposals 
submitted by the inviting Power have substantially 
been sanctioned. We gave an outline of the draft 
in our issue of October 5, and need not repeat 
the complete draft as published a few days ago. 
We should, however, repeat what we accentuated 
before, that military and naval stations are not 
referred to, and that the Convention does not 
affect the inland service either, as that is a national, 
and not a matter of international agreement. 
The crucial point was, of course, that the ex- 
change of spark-telegraphy messages between coastal] 
stations and ship stations was to be made com- 
pulsory, without regard to the particular system 
which might be used. That point has generally 
been conceded, and will, we have no doubt, be 
welcomed, though it may for a time bear hardly 
upon private interests. The draft stipulated that in 
addition to the public-service stations, about which 
full information facilitating the service was to be 
given, there might be private experimental instal- 
lations established for the purpose of special 
wireless telegraphic communications, about which 
no details could be demanded. This paragraph 
has undergone a modification and amplifica- 
tion. Some States have reserved to themselves 
the right of exempting individual coast stations 
from the obligation of compulsory inter-com- 
munication, subject to an important condition. 
It is, that another station, adequate for the require- 
ments of general traffic, be set up in the place of 





the exempted installation for the unrestricted ex- 





change of news. The condition is not to be under- 
stood in the sense that every ‘‘ exempted” station 
must have its corresponding ‘‘open” station. As 
long as an adequate service is maintained, each open 
station may replace several exempted stations. A 
reasonable interpretation of the obligation will have 
to be relied upon, as in other cases, and the question 
will be decided by the importance of the shipping in 
the respective district or reach. Many Powers have 
expressly renounced their right of exempting any 
coast stations ; but Great Britain, France, Italy, 
Spain, Portugal, Denmark, Persia, Turkey, and 
Japan have retained it. 

The draft did not expressly say that exchange of 
messages between ship and ship should be compul- 
sory. But the United States urged this point 
strongly, and they finally carried most of the 
Powers with them. The proposition forms a 
supplement to the Convention, which has been 
signed by all the Powers except Great Britain, 
Italy, Japan, Persia, and Mexico. 

As to the way in which the coastal and the ship 
rates are to be regulated and collected, nothing has 
been made public. The registration of the stations, 
which implies publication of particulars of traffic, 
will be left to the respective State which has to 
provide for the further transmission of the message 
received from sea orland. No international control 
of this part of the service was ever intended, though 
this has been suggested. The proposed international 
bureau —_—_ still more threatening to some 
minds. This bureau is, according to the draft, to 
be charged with collecting, co-ordinating, and pub- 
lishing information of all kinds relating to wireless 
telegraphy, with examining applications for changes 
in the réglement and in the rate of charges, and 
with promulgating the changes adopted. Possibly 
it was considered alarming that this bureau was to 
be placed under the high authority of the superior 
administration of one of the contracting govern- 
ments, while the cost was to be borne by all 
the contracting States. That proposal, though it 
sounds a little big in the wording of the transla- 
tions, does not go further than the Statutes of the 
International Postal and Telegraphic Bureau at 
Berne. _ There is no danger of any particular 
Power being outvoted on this bureau, because there 
are no national representatives on it ; it is simply 
a technical office, consisting of a director and 
clerks, who do not concern themselves about regula- 
ting, controlling, or interpreting. 

The provisions of the International Telegraphic 
Convention, concluded at St. Petersburg in July, 
1875, will be the guides in many questions arising 
out of the new kind of telegraph service. In cases 
of disagreement regarding the interpretation and 
execution of the Convention, and of the réglement 
which is to enter into force at the same time as the 
Convention, arbitration is to be resorted to. This 
proposal, again, has caused some alarm. It seems 
to be forgotten that the British Government was the 
first to submit to arbitration in a case in which she 
was clearly in the wrong, inasmuch as she knew 
that she would have to pay. We allude to the 
Alabama Claims. We may allude to them; it is 
history, 35 years old, not politics. England had 
reason to complain, in a certain way, about the 
manner in which the Court proceeded, and the 
3} million pounds which she did pay might possibly 
have been reduced. But nobody has ever seriously 
questioned that she added to her prestige by sub- 
mitting to arbitration. Arbitration has since 
gained a firm footing, and we do not believe that 
this section of the Convention caused any difficulties 
at the Conference. 

The question of colonial representation is a more 
difficult problem, or, rather, it will become so. At 
the present time radiotelegraphy is almost confined 
to the borders of tke Atlantic, and under the con- 
trol of the mother countries. But installations 
are springing up in all the divisions of the world ; 
and at future Conferences, and even previous to 
the next Conference which is to meet in London 
in 1911, this question will claim earnest attention. 
Again, however, we are not confronted with an 
altogether novel problem. The Universal Postal 
Union affords a valuable and parallel precedent. 
The Union serves the general interests. It adjusts 
rates, and has rendered it possible for the benefits 
of inexpensive correspondence to be enjoyed by 
countries which without international agreement 
would still have very limited facilities for corres- 
pondence at almost prohibitive cost. The Postal 
Union does not interfere with internal and foreign 
postal development ; it does not favour any parti- 
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cular system, but promotes advance. That is what 
the Convention may help us to. 

There is only one more objection to which we 
should like to refer. It has been asserted that a 
certain monopoly exercised by the one or the other 
nation would strengthen that nation. For a time, 
possibly. But no such monopoly could be main- 
tained. Let us assume that the British Isles and 
their colonies alone possess an efficient system of 
wireless telegraphy, and that they can, by the 
number of their stations, practically control the 
interoceanic telegraphy, and decline to accept or 
to transmit messages arriving by other systems. 
It is the very essence of wireless telegraphy 
that distances of a hundred miles or so do 
not count. The shores of France and of the 
Netherlands are opposite the British Isles, and 
other shores not far, and more stations may be 
erected on them. Once the monopoly is proclaimed, 
the competition would become keen and strong, 
and it would probably not be long before a power- 
ful combination created an awkward situation. The 
advantages of the insular position and of the 
mighty fleets of England need not be questioned. 
But what is the good of erecting wonderful instal- 
lations for the purpose of communication if the 
other side declines to communicate? Great Britain 
cannot live on trading exclusively with herself and 
with her colonies ; she wants to trade with all the 
divisions of the globe. That applies to other 
nations as well, and most of them have a little 
sympathy with others, if only because, after all, it 
is in their own interests. 

The Convention, together with the supplemen- 
tary convention, on which opinions remain divided, 
is to come into force in July, 1908. April 1 
was suggested by Germany, because that is the 
customary commencement of the business year. 
The ratification is to be effected at Berlin. 
We have explained that we are convinced of 
the necessity of an international understanding, 
and we see no reason to adopt any other but a 
business standpoint in this matter. The proceed- 
ings have been sufliciently prolonged to dispel fears 
of hasty decisions. We have confidence in the 
British delegates and in the officials who have 
instructed them, and we hope that the ratification 
will not be delayed. 








MILITARY OPERATIONS BY CIVIL 
ENGINEERS. 

On Thursday, the first of this month, a lecture 
was given at a meeting of the Royal United Service 
Institution by a member of the Institution of Civil 
Engineers, in which he gave an instance showing 
how valuable a possession to the country in time 
of war a body of civil engineers may be. Mr. G. 
Lacy Good, the lecturer to whom we refer, was in 
South Africa during the recent war, being Govern- 
ment engineer in charge of the first district of the 
Klipplaat-Oudtshooran railway construction. Klip- 
plaat is quite a small village in itself, but it 
possessed considerable importance during the war, 
as it was a railway junction, and formed a dépét 
for the Army Service Corps ; it was also a remount 
station. When the Boers invaded the Colony they 
were very active in the immediate neighbourhood, 
wrecking trains, destroying buildings, and burning 
homesteads. For the defence of the village there 
existed only a rough stone fort and a small block- 
house ; and Mr. Good, who had been consulted 
by the military authorities, recommended that 
three forts should be built, he undertaking, with 
other Government officials and civilians, to man 
one of them. 

Before proceeding with the construction Mr. 
Good made some experiments to ascertain the 
penetrative power of the Lee-Enfield rifle bullet ; 
and, as said, the results showed the marvellous 
effect of cordite behind a nickel-pointed bullet. 
The first experiment was made with three stringy- 
bark sleepers placed close \together on the fiat, 
when the penetration of 19 in. was effected. This, 
like the remaining experiments, was at 15 yards 
range. Four creosoted Baltic fir sleepers were 
penetrated 31 in.; two y in. galvanised iron 
anchor plates were completely penetrated, tearing 
a hole 1 in. square out of the back plate ; whilst 
at an angle of 45 deg. similar plates were both 
bulged without perforation. ortland cement 
concrete was penetrated ; a piece 6-in. thick was, 
however, split off. The ,-in. web of a 60-lb. 
steel rail was bulged; and a bullet fired into 


penetrated 10 in., the bullet flattening and splitting 
against the gravel. Bullets appeared to be none 
the worse for penetrating timber, but always flat- 
tened or broke up in contact with gravel. 

The construction of the fort the author designed 

was described by the help of diagrams. A site on 
rising ground was selected, and a base 6 ft. or 7 ft. in 
height, composed of stone and débris wasconstructed. 
Upon this was raised the superstructure, consisting 
of sand-bags and Tasmanian stringy-bark sleepers. 
The fort was circular in plan, and the four lower 
courses were formed of double rows of sacks filled 
with gravelly sand. Upon these, at a height of 
3 ft. 4 in. above the main deck or platform, 
embrasures were formed by means of sleepers. 
The sleepers were strongly bound together by 
strap-iron, whilst on either side galvanised iron 
telegraph anchor- plates were bolted on to the 
sleepers, in order to deflect any bullet that might 
pierce the timber obliquely. Above the embras- 
sures the bag-work was continued, and a gangway, 
or sentry walk, was thrown across at a height ot 
7 ft. 6in. above the main deck and 14 ft. 6 in. 
above the ground. It was built of sleepers and 
rails. There was a sand - bag protection for the 
bridge, pierced for rifle fire, the embrasures being 
shaped by wooden boxes. A pierced mantlet of 
sand-bags was also erected to cover the entrance, 
and a bullet-proof shield, formed of gravel between 
timber sheeting, was placed inside the fort, to 
protect the men from bullets entering through 
any port but the one they were manning. At 
a distance of 50 ft. from its base the fort was 
encircled by a ring of barbed-wire entanglement. 
Tins, with stones in them, were attached so as to 
act as alarm-rattles. 
Another fort was designed and erected by Mr. 
L. E. Heberden, first assistant engineer. It was 
composed entirely of 60-lb. steel rails, and had 
a floor 24 ft. square inside, and raised 4 ft. 
from the ground upon a stack of rails already 
in the contractor’s yard. The sides were 7 ft. 
high, and the whole was roofed in with rails laid 
close together. This steel fort, Mr. Good says, 
was undoubtedly the most serviceable of the 
whole chain of blockhouses erected during the war, 
with the exception of the cut stone forts built to 
protect railway bridges. A third blockhouse was 
erected ona raised platform of stones, the construc- 
tion being in the form of two concentric walls of 
corrugated sheets rolled tothe proper radius, and 
pierced for rifle fire, at the Uitenhage locomotive 
shops. The two rings of sheets were placed 2 ft. 
apart, and the annular space between was filled 
with gravelly sand. Mr. Good, in his lecture, 
gave other particulars of the extemporised defences 
which did so much to hasten the issue of the 
war. Perhaps it was a little disappointing to 
Mr. Good and his companions that, after all the 
trouble they took, they never had a chance to 
prove the very nice fort they built, although the 
Boers made threatening demonstrations in the 
near neighbourhood. 








NOTES. 
Execrric Power Surrty in Lonpon. 
WE dealt last week in a general manner with the 
power scheme which the Highways Committee of 
the London County Council had recommended the 
Council to adopt, and to embody in a Bill to be 
laid before the next session of Parliament. It was 
impossible to criticise it in detail, because no details 
of the scheme were available, the only important 
points which were vouchsafed, either to the public 
or the Council, being that over 4,000,000/. were to 
be spent in generating-stations and transmission 
lines ; that a power-house was to be erected either at 
Barking or Erith ; that ‘‘as far as practicable” the 
existing undertakings in the area, with an aggregate 
capital of close on 20,000,000/., were to be pur- 
chased ; and that charges for current were to be 
‘* as low as compatible with financial success.” It 
will be seen that apparently the idea of extending 
the Greenwich station, which has just started work 
with its reciprocating engines after so many years 
of building, and the proposal to build another 
at Battersea, are to be abandoned, although the 
engineering experts of the Council insisted so 
strongly last session that London could not pro- 
perly be supplied except from Greenwich and Batter- 
sea. The Council on Tuesday adopted the recom- 
mendations, again evincing the childlike faith which 
they showed on the previous occasion when they 





gravelly sand placed between two 1}-in. boards 


decided to father an unborn scheme, on the “‘ belief 


of the Highways Committee that it was “quite 
practicable.” How practicable it was was made 
manifest in the committee-room. Whether the 
new scheme will be any better we have at present 
no means of judging, but the past record of the 
Council leads one to fear much and expect little, so 
long as its constitution remains as at present. At 
any rate, the London ratepayers are apparently to 
incur the responsibility a cameaios @ compul- 
sory supply over an area of 451 square miles, of 
which 334 square miles are outside the County 
of London, and therefore will bear no share of 
the financial burden. What the Finance Com- 
mittee will have to say on this proposal will be 
interesting, although the Council has previously 
preferred its own ‘“‘ beliefs” to the advice of this 
committee when the latter has recommended caution. 
So far the Finance Committee has only reported 
on the present scheme in the most guarded way, 
but its report reminds the Council that the Select 
Committee hinted that private enterprise might 
be best, at any rate in the initial stages of the 
undertaking. A further finance report is to 
follow, though until the Council learns to take its 
Finance Committee seriously, the recommenda- 
tions of the latter will continue to be of little 
practical value. 


Water Suppty. 


On Friday last, Mr. William B. Bryan, M. Inst. 
C.E., was installed in the presidential chair of the 
Junior Institution of Engineers at the Westminster 
Palace Hotel ; and, as chief engineer to the Metro- 
politan Water Board, his inaugural address dealt, not 
unnaturally, with the supply of water to large com- 
munities. Most of the address was of an historical 
nature, Mr. Bryan going back as far as the wells 
sunk by the ancient Egyptians for the use of the 
workmen engaged on the construction of the Pyra- 
mids. Artificial underground reservoirs also, for 
the storage of water, were also known from early 
times, such reservoirs having been in use in 
Jerusalem and Carthage. ‘The Romans have 
left many proofs of wonderful engineering ability 
in the remains of water works and aqueducts, 
which were the more extraordinary, as iron pipes 
were unknown, and stone, lead, and _ pottery 
were the only materials available. The City 
of Rome itself was supplied by nine aqueducts, 
and the allocation of the water controlled by 4 
Commissioner, who was also responsible for the 
proper maintenance of the aqueducts and basins. 
He had under his command about 700 workmen 
and officials, whose wages were paid by the 
State treasury, into the coffers of which went 
the water rates. In the absence of water- 
meters, the quantity each householder might 
obtain was limited by providing a stamped orifice, 
through which his allowance might flow. If the 
head were small, such a method would give un- 
equal services, unless each adjutage were cali- 
brated for its position ; and further, the citizens 
discovered that a pipe of greater diameter than the 
adjutage materially increased the flow, so that 
regulations had to be enforced to prevent this form 
of fraud. Indeed, from contemporary accounts, it 
appears that fraud in connection with the water 
supply was rampant, a ‘‘soulless corporation” 
being doubtless considered, then as now, fair 
game for sharp practice. Nor was there excuse 
that the supply was stinted, for, taking the 
population as one million, the aqueducts used 
to bring to the city over 30 gallons per head 
per day, and this in spite of the tremendous 
loss by theft and waste in transit. Mr. Bryan, 
coming to the question of London’s water, stated 
that the Metropolitan Water Board was responsible 
for the supply of water to a population of 6,800,000, 
spread over an area of 537 square miles, every 
inhabitant getting on the average between 30 and 
40 gallons per day. In July, 1904, every day 
1,153,000 tons of water had to be pumped an 
average height of 200 ft., and this enormous quan- 
tity has to be brought many miles, impounded, 
raised, and filtered for a gross revenue of 1jd. per 
ton. The aggregate length of iron mains is about 
6000 miles ; and there are 147 filter-beds, averaging 
one acre each. There are thirty-six pumping- 
stations and 252 engines. Fifty-seven per cent. of 
the water is drawn from the Thames, 16 per cent. 
from the Lee, and the rest from springs and wells. 
The storage reservoirs cover 1309 acres, and hold 
7415 million gallons, while there are also 78 covered 
reservoirs for pure water of a capacity of 243 million 
' gallons. A new covered reservoir—probably the 
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largest in the world—is now being constructed to 
hold 58 million gallons. 


Tar Otympra Moror-Car SHow. 


The motor-car show season is commencing early 
this year, the display of the Society of Motor Manu- 
facturers and Traders opening at Olympia on Thurs- 
day next, the 15th inst., and closing on the 24th inst. 
Formerly the Society held its show in February, but 
last year it was determined to put the fixture for- 
ward, so as to precede the Paris Show, makers com- 
plaining that the French manufacturers were able 
by their earlier date to take the best of the orders. 
’ After all, the motor-car, as the term is generally 
understood, is at present only a means of amuse- 
ment, and we all know how impatient children, 
of all sizes and ages, are to get possession of a new 
toy. Therefore the council of the Society have 
undoubtedly done wisely in not letting the French- 
men, in the language of the gun, ‘‘ wipe their 
eye.” We think the council have also been 
wise in confining the first show exclusively to 
pleasure cars. The mixing of landaulettes, 
broughams, omnibuses, steam wagons, lorries, 
and all manner of vehicles, is not conducive 
to harmony of arrangement or unity of inte- 
rest ; and it is much more sensible, as at present 
arranged, to have another exhibition at Olympia 
for commercial vehicles. This Show will open on 
March 7 next, and be brought to a close on the 
16th of the same month. It will also include marine 
motor-boats, an arrangement not equally beyond 
question so far as pleasure craft are concerned. A 
marine motor-boat show should take place in the 
summer season, and be held near the river, or at a 
spot close to some considerable piece of water 
such as the reservoirs at Hendon. We commend 
the idea to the proprietor of the ‘‘ Welsh Harp.” 
The commercial marine motor is, however, likely 
to assume a position of some importance ; indeed, 
it has already assumed that position abroad. On 
the canals of the Low Countries are to be seen 
hundreds of heavy barges of large size propelled 
by oil-engines. The speed is low for what 
one expects from mechanically-propelled craft, 
but is greatly in excess of former rates of pro- 
gression. It would seem that this means of 
barge propulsion is as likely to influence goods 
traffic in Holland and Belgium as the loco- 
motive did in our own case. In this country we 
appear to have turned attention chiefly to fish- 
ing craft in the industrial application of the in- 
ternal-combustion motor. It is too early yet to 
be able to give any forecast of the general nature 
of the exhibits. We understand that the whole of 
the space has been taken, and, indeed, there are 
sufficient disappointed applicants to form an over- 
flow exhibition. The earlier date has induced 
a large number of Continental firms to take 
part in the Show, and we hear that several 
of the ‘*1907 models” will be exhibited for 
the first time. How far the coming year’s models 
will include new principles, or new details of 
design, we cannot, of course, say, except in rela- 
tion to the three cars illustrated in the present 
issue—the Siddeley car, the New Engine Com- 
pany’s car, and the ‘‘ Iris” car ; but it must neces- 
sarily follow that as time passes, and funda- 
mental principles become established, inventive 
ingenuity must find more and more difficulty in 
producing original features of importance. The 
motor-car shows are thus becoming, as a matter of 
serious interest, a field for experts who can appre- 
slate the bearing of detail on design ; and among 
these may be included that important person the 
amateur specialist, whose knowledge is so often a 
matter of surprise and admiration for the profes- 
sional specialist. What the motor-car has done to 
make the well-to-do classes of England mechanical 
is almost beyond imagination, and must have a 
considerable influence on the national character. 








\MERICAN NaturAL Gas.—The value of the natural 
gas produced in the United States last year was 41,562,855 
dols., as compared with 38,496,760 dols. in 1904. The 
increased value in 1905 was due to a general advance in 
prices rather than to any increase in yield. Louisiana 
figured last year for thefirst time as a natural-gas-producing 
State. The great gas-fields of Indiana have been declining 
in productibility since 1902. The principal natural-gas- 
pre er states last year were:— Pennsylvania, 19,197,336 
dols. ; Ohio, 5,721,462 dols.; West Virginia, 10,075,804 
dols.; Indiana, 3,094,134 dols.; and ansas, 2,261,836 


dols. 


Uni WP es py td the —— gas produced in the 
in the i : 
was 426,445,906 dole years ending with 1905 inclusive, 








INTERNATIONAL CONGRESS FOR 
TESTING MATERIALS. 
(Continued from page 566.) 

We pine Tests. 

A COMMITTEE was appointed in the year 1895 
to report on ‘‘ Methods for the Examination of 
Welding and Weldability.” The first chairman, 
the late Professor Gollner, of Prague, was not 
able to enlist efficient support, and the actual 
chairman, Professor R. Krohn, of ‘Dantzig, now 
proposed to strike out this problem from the 
association list. Welding by hand, Professor 
Krohn pointed out, could not be relied upon for 
standard tests ; and even with mechanical welding 
it would be difficult to exclude the personal element. 
Different irons would require different treatment, 
according as they had passed through the open- 
hearth furnace or the converter, by the basic or 
acid process. Chain-makers, boiler-makers, and 
others who undertook welding on a large scale, pre- 
ferred always to use the same material, as any slight 
change in the properties of the iron necessitated a 
series of trial welds to find out the proper treat- 
ment for the new material. A good standard weld, 
moreover, would offer no guarantee that the material 
would weld well in factory practice. Standard 
tests for the examination of welds could, of course, 
be devised ; but the quality of a weld altered from 

int to point, and such tests would hence have 
little value. The Congress did not share these views, 
and expressed the wish that the subject should be 
further investigated. 

An interesting contribution to the problem was 
made by Mr. Pierre Breuil, of the Conservatoire 
des Arts et Métiers, Paris. Two kinds of auto- 
genous welding, he said, might be distinguished : 
hammer welding, not accompanied by fusion of the 
metal ; and welding with melting effected by means 
of the blow-pipe. The aluminium-thermit of Gold- 
schmidt was something apart.. The hammer weld- 
ing gave very satisfactory results; mild steels 
would weld well, and a welded test-bar would 
display the same strength and elongation as a whole 
bar. Yet the author’s chief at the Paris-Lyons- 
Mediterranean Railway—Mr. E. Vanderheym— 
had proved that such welds were only fictitious, 
not scientific. He had fixed the test-bars in a 
vice and twisted them repeatedly through a semi- 
circle, alternately in different directions. An ordi- 
nary bar would break at right angles to its axis, 
close to the jaws, after a considerable number of 
torsions. A welded bar succumbed much earlier, 
becoming separated at the welded surfaces, which 
appeared smooth and free from projections, and 
exhibited no crystalline structure. This test, which 
was regularly applied at the Conservatoire des Arts 
et Métiers, seemed to contradict tension tests. 
But when test-bars were welded, a long oblique 
joint was made, and it might happen that the force 
required to overcome the strong adhesion between 
the large areas of the weld faces was greater than 
the tensile stress to which the non-welded parts 
were exposed. Useful welds could, of course, be 
made, but the iron or steel should not contain 
more than 0.10 to 0.12 per cent. of carbon, 0.06 
per cent. of sulphur, 0.06 per cent. of phosphorus, 
and not less than 0.3 or 0.4 per cent. of manganese. 

Steel was frequently welded now under fusion, 
especially in the shape of plates and sheets. Ten- 
sile tests showed, however, that the weld was 
weaker than the rest of the metal; the ultimate 
breaking strength was slightly reduced, but the 
elongation considerably. The metal about the joint 
appeared overheated, but the elongation could be 
improved again by rapid temperings. Good welds 
could be effected both with the oxy-hydrogen and 
the acetylene flame ; the former, however, might 
lead to decarburising, and the welds were generally 
to be recognised micrographically by the impurities 
which they contained. As regards fluxes, the 
author had found ‘‘ brasoline ”’ preferable to borax, 
because it did not swell, and left a coating easily re- 
moved. Aluminium wires welded by the Odam 
process, with Odam’s flux, ‘‘ harakiriss,” had also 
stood tests well. 


Testinc Cast Iron AND FInisHep CastTINGs. 


Dr. Richard Moldenke, of Washington, secre- 
tary of the American Foundrymen’s Association, 
reported, as chairman of a committee on ‘* Uniform 
Methods of Testing Cast Iron and Finished Cast- 
ings,” that so far only two countries—the United 
States and Germany—had published specifications 
for testing cast iron. Germany had retained the old 





long test-bar which foundrymen used to break by 
cross-bending or by crushing ; while in America an 
‘* arbitration bar” stood between maker and buyer. 
Germany had adopted specifications for machinery 
castings, columns, and pipe ; America for general 
castings, malleable castings, locomotive cylinders, 
car-wheels, pipes, and pig iron for foundry pur- 
poses, and specifications for coke were now pre- 


The conditions differed in the two countries : 
Germany did not make cast-iron car-wheels, and 
America was giving up cast-iron columns. Ger- 
many specified three bars of different thicknesses ; 
America only one bar for thin, medium, and heavy 
castings. The differences between the two types of 
specifications might be adjusted. As regards methods 
of testing, Germany rejected tensile strength tests 
in the case of castings altogether, and in the United 
States this test appeared to be performed under 
protest. Transverse tests were generally approved 
of ; impact, punching, and shearing tests were not 
in use. 

We pass to the reports on international specifica- 
tions, which may be said to introduce the long series 
of reports and communications on impact tests of 
notched bars and on Brinell tests, upon which we 
shall comment. Though the author, and the 
speakers who took part in the discussions, did not 
by any means all agree as to the reliability of the 
methods, the best manner of carrying them out, 
and the bearing of the results, the value of such 
tests was generally conceded. 


INTERNATIONAL SPECIFICATIONS FOR TESTING AND 
InspectTInG IRON aND STEEL. 


The first problem discussed by the Congress 
was the report of a large committee appointed at 
Ziirich in 1895, for the purpose of ‘‘Seeking Methods 
for the Introduction of International Specifications 
for Testing and Inspecting Iron and Steel of all 
Kinds.” The chairman of the committee, Dr. Ing. 
A. Rieppel, director of the Vereinigte Maschinen- 
fabrik Augsburg und Maschinenbau-Gesellschaft 
Niirnberg A.-G., had not much progress to report. 
In most countries people seemed to object to going 
into this matter, he stated, the specifications of 
different countries differing too much. Nor did the 
members of the committee deceive themselves about 
the difficulties of their task. Separate proposals 
had, however been worked out within the last few 
years by the United States, England, and Germany ; 
Sweden and France had promised to send in con- 
tract proposals, Austria-Hungary and Italy were 
still collecting material, the Netherlands and Den- 
mark agreed to the German practice, while Belgium, 
Roumania, Switzerland, and Spain had not replied, 
and Russia had no progress to report. A summary of 
the standard specifications is given in the report. 
Those of the Engineering Standards Committee 
concern tram-rails and fish-plates, tubular tram- 
way poles, bull-headed rails, flat-bottomed rails, 
structural steel for shipbuilding and marine boilers, 
and for telegraph poles. Those of the United 
States (American Society for Testing Materials) 
deal with pig iron, cast-iron pipe and special cast- 
ings, locomotive cylinders, cast-iron car-wheels, 
malleable castings, and gray-iron castings ; those of 
Germany, as framed by various societies, concern 
the: delivery of girders and of parts of bridges, 
plates, section irons, locomotive boiler tubes, pud- 
dled iron and steel, wire, &c. 

The report on the second problem, ‘‘ To Establish 
Methods of Inspection and Testing for Determining 
the Uniformity of Individual Shipments of Iron 
and Steel,” drawn up by Mr. Wilhelm Ast, Bau- 
direktor of the Kaiser Ferdinands Nordbahn, of 
Vienna, goes into details, and embraces reports by 
Le Blant, Ed. Sauvage, and Rejté; the report 
covers forty pages. Mr. Ast has himself examined, 
by microscopic, static, and dynamic methods, thirty- 
three charges of basic open-hearth mild steel, small 
ingots having been rolled down to flat bars ; and 
twenty charges of basic mild steel, cast into large 
moulds, and afterwards rolled down to plates. In 
the impact tests of notched bars he applied a 
Mohr and. Federhaff machine, modified / him- 
self in several ways. The energy still possessed 
by the monkey after breaking the test- piece is 
measured, not by the compression of the springs, 
but by the height of its rebound. The toh 
20 millimetres in length, and 10 millimetres in 
diameter, are notched with a milling cutter, or 
filed to a width of 0.5 millimetre at the deepest 
part, or filed and cut sharp. Bending tests, 
according to General Korobkoff, brought out 



































































































638 


ENGINEERING. 


[Nov. 9, 1906. 





differences in the materials which the static tension 
and bending tests had not revealed, but which the 

rcussion tests with notched bars also showed. 

he Brinell tests proved a simple means of testing 
for inequalities. All the materials employed, it 
should be added, were of high quality, partly 
owing to the careful preparation of the test speci- 
mens. 

The work of Mr. Le Blant, inspector of the 
Chemins de Fer de |’Est, of France, concerned par- 
ticularly materials which have proved unsatisfac- 
tory. The impact tests were made with Barba appa- 
ratus, the rods having sharp or round notches. he 
round notch, it would appear, discriminated better 
between fragile materials, while the sharp notch 
seemed more suitable for testing less fragile 
materials ; for better qualities Le Blant would 
recommend tension tests with sharply- notched 
bars. As regards general standardisation, he 
would reject any sample that failed to satisfy 
the minimum claims. This summary by Ast of 
Le Blant’s experiments does not, it will be seen, 
quite agree with the view taken by Mr. Ed. 
Sauvage in his report, presently to be mentioned. 

The contribution by Professor Rejté, of Buda- 
pest, was essentially a mathematical analysis of 
Ast’s results, which he had confirmed by tests of 
his own of the same samples. The Congress, in 
accepting the two reports mentioned in this article, 
expressed the desire for further investigation, 
particularly by the notched-bar method. 


Impact Tests on Notcuep Bars. 


The report by Mr. Ed. Sauvage, engineer in- 
chief to the Chemins de Fer de l’Ouest, commenced 
with a brief summary of the literature on the sub- 
ject, and of the chief apparatus used. The spring 
1ammers of Ast and of Barba and Le Blant, it stated, 
measured the actual rebound of the hammer, as 
already noted. Frémont determined the energy 
remaining in the hammer by measuring the com- 
pression of a spring. In the pendulum hammers 
of Bent Russell, Charpy, and Unwin, the height 
to which the hammer would swing after impact 
was measured. In Guillery’s rotary hammer a 
small fly-wheel of steel, fitted with a knife-edge, 
broke the test-bar, and the energy absorbed thereby 
was calculated from the diminution in the speed of 
the fly-wheel, a special tachometer (as a rule, a 
small centrifugal pump forcing water back into a 
graduated tube) being used for this purpose. The 
test piece rested on a movable anvil which a catch, 
struck by a knife, allowed to approach the wheel 
at the propermoment. Two such instruments had 
been constructed for energies of about 60 and 200 
kilogramme-metres at 300 revolutions per minute. 
Comparative tests, conducted by H. Le Chatelier 
and Mesnager, with Guillery and Frémont ham- 
mers, were mentioned ; the Guillery hammer gave 
always somewhat higher figures, but the con- 
cordance was satisfactory. 

The hammer of Pérot carried a photographic 
plate, on which the displacements of the anvil- 
block, mounted on springs, and the time intervals 
were recorded. Mr. Sauvage proceeded to describe 
the methods of carrying out the tests, reproduced 
short reports from different countries about the 
practice prevailing in them—impact tests for trade 
purposes are not yet the custom—and mentioned 200 
tests which Mr. Schroeder van der Kolk, assisted 
by G. Koning and Bienfait, of Amsterdam, had 
made with M. Frémont’s hammer on bridge steels ; 
in some cases Bessemer steels had been replaced 
by Martin steels in consequence of these tests. 
Van der Kolk found that the Frémont data might 
be erroneous when the test-piece was much bent 
during rupture, and that there was no parallelity 
between tensile tests and impact tests. Mr. Sauvage 
further referred to the researches of Mesnager, 
Guillet, Solacroup, Guillery, Le Blant, Dumas (on 
chrome-nickel steels at the Commentry Fourcham- 
bault Company), and Seaton and Jude, and came 
to the following general conclusions :—The several 
simple apparatus used for nicked-bar impact tests 

ive comparative results, and may be applied in- 
differently. A marked superiority of any particular 
method cannot be recognised. Bars with angular 
notches do not yield the same results as bars with 
rounded notches ; but great precision in the shape 
of the notches does not appear to be of high impor- 
tance ; notches made with a saw, without particular 
precision, will answerin many cases. The tendency 
is to consider new elements for impact tests of 
notched bars, such as the angle of Conding after 
fracture, the deformation of the broken cross-section, 





&c. The minimum energy of rupture has not yet 
been determined for all kinds of steel, and those 
values hence figure only exceptionally in specifica- 
tions. 

As regards Le Blant’s work, Mr. Sauvage men- 
tioned that he made his notches with a very acute 
angle, milled and finished with a special tool, or 
with saws, sharp or worn, 2 or 1 millimetres in 
thickness, and came to the following conclusions :— 
With very fragile materials, the shape of the notch 
had no importance, the heterogeneity of the material 
obscuring the differences due to the shape of 
the notches ; but the acute-angled notch, the most 
severe one, gave more easily comparable results 
than the others. 

A paper by Colonel C. J. Snyders and Captain 
Hackstroh, of the Netherlands Engineers, dealt 
with ‘‘Drop Tests of Notched Bars” (Frémont 
hammer) of some mild steel deck-plates, supplied 
by the Skoda Works, of Pilsen, in Bohemia, for 
the Netherlands army. Finding that the drop and 
bending tests of pieces notched on the lower sur- 
face, opposite the hammer, as is customary, were 
quite useless for determining the brittleness (i.e., 
liability to crack and to break) of the material (as 
distinct from the specimen of special form), although 
the material was of a recognised tenacity, they con- 
ducted various experiments, and they concluded 
that the amount of energy required for breaking a 
notched bar or a perforated plate was smaller than 
the energy required for breaking an unnotched bar 
of the same section as the notched bar at the 
notched portion; and that the angle of bending, 
just before fracture occurs, was smaller in the case 
of notched bars. With bars notched on the side, or, 
better still, with perforated plates, the results be- 
came more concordant, and tests should be made 
with such pieces as well as with whole pieces. The 
authors, would not introduce such tests into specifi- 
cations, however. 

Mr. Mesnager presented a paper on ‘‘ Impact 
Tests with Notched Bars,” made at the Ecole des 
Ponts et Chaussées, at Paris, of which he is direc- 
tor, with Frémont, and also with Charpy machines 
(oscillating tup). He gave formule for the con- 
nection between the kilogramme-metres and the 
angle of deformation (two such formule, for small 
and for large test-pieces). Similar formule were 
also given for tensile-strength tests. The notches 
were made on tke lower side of the bar; in some 
cases a hole of 4 millimetres was drilled through 
the test-bar, which had a thickness of 8 millimetres, 
1 millimetre from the lower surface, and the re- 
maining 1 millimetre of metal was cut through 
with the saw. Other notches were milled or sawn ; 
the manner of making the notch mattered little ; 
the width of the notch was of influence, however. 
Mr. F. Barbier, of the Chemin de Fer du Nord, 
had also experimented on ‘‘ The Influence of the 
Shape of the Notches,” cut with new or old saws, 
and sometimes rounded off. The shape of the notch 
did not prove of importance. 

Professor Druginin, of the St. Petersburg Poly- 
technic Institute, described ‘‘ Impact Tests of Rail 
Steels,” by the Ast-Barba method. He cut long 
bars from the top of the rails, notched the bars at 
ten spots, and knocked the sections off in suc- 
cession, sometimes reversing the bar ; the vibrations 
of the bar were recorded photographically. Finding 
the results unsatisfactory, he applied other methods, 
and he concludes that such tests should not be made 
with long bars notched in several places; short 
bars should be used, and the length of the 
section should not exceed the length of the grip ; 
in fact, it would be better to rest the bar on two 
supports. 

n a paper on ‘Bending Tests with Notched 
Bars,” Mr. G. Charpy, director of the St. Jacques 
Works, Montlucon, pointed out that the ordinary 
fall-hammer tests, which he had suggested in 1901, 
had proved useful for rough testing of armour- 
plates, in spite of the adverse criticisms, and he 
referred to the application of such tests by Messrs. 
Yarrow.* In more exact recent tests he had used 
two pendulum hammers, the larger one giving 
blows of 200 kilogramme-metres at a maximum 
velocity of 7.8 metres per second, the hammer 
falling through heights of 1.1, 2.2, and 3.3 metres ; 
comparative bending tests had been made on a 
testing-machine. Taking steels of five different 
tenacities, he found that with round - bottom 
notches the velocity of impact made little differ- 
ence; wilh acute-angled notches it did; and 


* See ENGINEERING, vol. Ixxiii., page 513. 


| With metals of average fragility the static tests 
yielded much higher values than the dynamic 
tests. On the other hand, the resilience—i.¢., the 
energy absorbed in producing rupture—increased 
with the radius of curvature of the notch bottom 
particularly with brittle metals. The resulting 
classification of the metals would, however, be the 
same on the static and the dynamic tests. With 
regard to the theory, Mr. Charpy remarked that 
in bending tests we had first a period of bending, 
which was more important when the notch radius 
of curvature was large, followed by a period of 
rupture which started with the formation of a crack, 
The crack generally appeared in the middle of the 
notch, whether round or acute, and spread gradu- 
ally, so that part of the bar was still in the first 
period ; hence, the two periods could not quite be 
separated. The work done in bending was yet 
smaller with acute notches, and these would be 
preferable for resilience tests of scientific character, 
For practical, and especially for acceptance tests, 
round notches were more suitable ; they need not 
be deep, and might be made with a cutter without 
the use of a drill. 


INFLUENCE OF TEMPERATURE ON THE FRacitity 
or METALS. 


Mr. Charpy further contributed a paper on the 
‘*Influence of Temperature on the Fragility of 
Metals.” The influence of temperature had, he said, 
so far, only been studied for static tests ; but Mr. 
Charpy has conducted experiments with pendulum 
hammers on notched bars at temperatures ranging 
from — 80 to + 600 deg. Cent. The resilience 
(energy of rupture) of all the steels he had 
examined increased with rising temperature to a 
maximum lying between 100 deg. and 200 deg. 
Cent., decreased to a minimum at 400 deg. or 
500 deg. (the ‘‘ blue” point), and rose again. The 
variations were particularly important in soft steels. 
In one case, cooling from + 20 down to — 20 deg. 
Cent.—that is, from comfortable room temperature 
down to sharp winter cold—made the resilience 
drop to one-sixth its value; a similar, but much 
purer, steel exhibited similar, though far less 
striking changes. Notched bars of metal which, 
after heat treatment, could be bent upon them- 
selves at ordinary temperature, became as brittle as 
glass at — 80 deg. Cent., and fractured without 
absorbing an appreciable amount of energy. Semi- 
hard special steels appeared greatly superior to 
others in this respect. A chrome-nickel steel gave 
a resilience value of 16 at ordinary temperature, 
and of 14 at -80 deg. Cent., and the resilience 
continued to increase with rising temperature up to 
400 and 500 deg. Cent. Mr. Charpy’s important, 
though not very novel, conclusions were that 
special steels (chromium and nickel) did not show 
inconvenient changes in brittleness with changes 
in temperature, not even the fragility at the ‘‘ blue” 
point, but that these changes in fragility deserved 
serious consideration in the case of mild steel, 
especially when of medium purity, all the more as 
the changes were sudden. 


CoMPRESSION OF LEAD AND COPPER IN 
Taree Impact MAcuHINEs. 


A paper contributed by Professor Kendrick Haft, 
of Purdue University, is instructive, not so much, 
perhaps, on account of the information on the com- 
pression of copper and lead, but on account of the 
comparative results of the static and the dynamic 
tests and of the three impact testing-machines 
used. The first of these machines, the paper 
stated, had a hammer of 1640 lb. falling 34 ft. on 
a base weighing 17,000 lb., supported on springs ; 
the second had a hammer of 580 Ib. falling 6 ft. on 
a solid base of 7000 lb.; the third machine, recently 
designed by the author for the United States 
Bureau of Forestry, had weights ranging from 
50 lb. to 250 1b. falling 3 ft. on a base weighing 
3000 Ib.; the two last-mentioned machines agreed 
satisfactorily. Cylinders of the test metal were 
used ; their diameter and height should be 
equal—eg., 1 in. The same energy pro- 
duced a greater compression in lead, and & 
smaller compression in copper when delivered in 
a number of blows than when delivered in a single 
blow. The heavier hammer produced, in copper, 
a comparatively greater compression, but the diffe- 
rence amounted only to 4 per cent. when the 
hammer weight increased from 50 lb. to 250 Ib., 
the fall being 3ft. The amounts of energy required 


. 


to produce a certain compression in a static machine 





4 (a) and in an impact machine ()) were not compar- 
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able. For (1) part of the (b) energy was used up| parallel to the fibres ; technically, it would often be 
in deforming the machine ; (2) the energy spent at| more convenient to apply the pressure across the 


right angles to the axis of compression, due to the fibre, 


spreading of the material against the machine head, 
was measured in (b), not in (a); (3) the work re- 
quired to produce flow varied with the rate of dis- 
tortion, and (b) tests therefore seemed to require 
comparatively more energy than (a) tests. Cases 
(1) and (2) were not important ; but in (3), with 
copper cylinders of 2 in. and 1 in. in diameter, the 
compression work was only 75 and 67 per cent. of 
the theoretical energy of the blow, and in the case 
of lead cylinders of 14 in. only 36 per cent.; the 
relative compressions were in these three instances 
1, 1 5, and 3.7. 


Tue BRINELL Harpness Test AND ITS PRACTICAL 
APPLICATION. 


Mr. J. A. Brinell, engineer-in-chief to the Jern- 
kontor, presented an interesting report on progress 
made in Brinell testing since the Budapest Con- 
gress. The report embodies an account of re- 
searches by Mr. Gunnar Dillner, director of the 
Royal Testing-Station at Stockholm, and a further 
contribution to the subject was offered by Mr. P. 
Breuil. 

Mr. Brineil explained that he forced a hardened- 
steel ball by pressure into the material to be tested; 
the diameter of the impression produced was mea- 
sured, the area of the spherical cavity calculated in 
square millimetres and divided into the pressure 
expressed in kilogrammes ; the quotient gave the 
hardness number H. With iron and steel he had, 
as arule, used balls of 10 millimetres in diameter and 
pressures of 3000 kilogrammes, and he had observed 
that, other circumstances being equal, a higher 
pressure, as well as a smaller ball, would both yield 
higher H values. This latter question had further 
been investigated by Benedicks, of Upsala, who 
gave the rule that for any given metal a constant 
product would result if we multiplied Brinell’s H 
by the fifth root of the radius of the ball. Thus, 
in the case of an electro-steel from Gysinge, the 
H diminished when the ball radius p increased from 
1.60 to 6.57 millimetres, from 306 down to 239, 


while the H Vp kept very near 350, and gave a 
higher value (366) only for the very smallest ball 
applied. 

Making comparative static and impact ball tests, 
Brinell had found that, with an iron of 0.10 per 
cent. of carbon, energy of impact equivalent to 2.25 
kilogramme-metres produced the same effect as a 
gradually applied static load of 3000 kilogrammes. 
This ratio did not hold for other irons, however ; 
in harder metals the impact tests gave compara- 
tively too high hardness number. Investigating 
the problem, J. O. Roos, of the Stockholm Testing 
Station, concluded that the quotient : square of the 
area of the impression cavity A? over the impact 
energy of the ball, i.e., A?/Q, should be a constant, and 
that hence H ;?/H, i.e., the square of the hardness 
number of impact tests over the hardness number 
of static tests should also be constant. Assuming 
that a weight of 5 kilogrammes falling through a 
height of 450 millimetres would produce the same 
spherical impression as a static load of 3000 kilo- 
grammes, this ratio H;,?/H was found to be very 
fairly constant for steels whose carbon rose from 
0.1 to 0.6 per cent.; for higher carbon steels, the 
constancy was less satisfactory. The specimens 
had, in these tests, been annealed at 860 deg. Cent. ; 
varying the temperature of annealing between 
350 and 1200 deg. Cent. was found to make very 
litule difference. 

The researches by Mr. Gunnar Dillner, con- 
ducted in the Stockholm Testing-Station, at the 
expense of the Jernkontor, concern the relation 
between hardness number and tensile strength. 
According to Brinell’s carly experiments with hot 
rolled steels, the ultimate tensile strength seemed 
to be given by the product 0.346 H. Submitting 
specimens of five steels—Bessemer and Martin, 
both acid and basic, varying in carbon from 9.1 to 
1.2 per cent.—to series of tests, Dillner found that 
the reduction coefficient 0.346 diminished with the 
percentage of carbon. When the carbon percentage 
was known, one of two average coefficients might be 
adopted—a greater coefficient for carbon percentages 
ranging up to 0.5, and a smaller coefficient for 
higher carbon percentages. As a rule, the carbon 
percentage would not be known, and for such cases 
the hardness number 175 might be chosen as the 
limit. But it had also resulted that the hardness 
numbers depended upon the direction of the fibre in 
the metal, Brinell had always applied the pressure 








In the former case we obtained greater 
hardness numbers, and, therefore, smaller co- 
efficients than in the latter. In this sense the 
following little table was to be understood :— 





Reduction Coefficients for Ball Pressures 
Hardness 





Number H. oe ee ee 4 
Across the Fibre. Parallel to the Fibre. 
Below 175 0.362 C.354 
Above 175 0.244 0.324 


It might be said, on the whole, that for soft 
steels (not above 0.5 per cent. of carbon), for which 
Brinell tests were particularly intended, the direct 
tension tests, and those deduced from Brinell’s H, 
would agree within 3 per cent. ; for harder steels, 
within 6 per cent. Dillner further gave particulars 
of rapid Brinell tests of unannealed specimens of 
boiler plates, ships plates, angle irons, bars, rails, 
&c.; the average agreement between the two series 
of tests in these cases was 4.4 per cent. 

All these specimens having been Swedish steels, 
the report reproduces the results of tests made by 
G. Charpy in 1902 on French steels containing 
chromium and nickel. The tension test-rods were 
cylindrical, 13.8 millimetres in diameter ; in the 
Brinell tests bars of 8 millimetres and pressures of 
4000 kilogrammes were used. The agreement 
between the two series of tests was, on the whole, 
quite as satisfactory as in Dillner’s investigation, 
the deviation rarely exceeding 4 per cent. 

The report concluded with brief descriptions 
of apparatus for carrying out Brinell tests. At 
the Priifungsamt at Gross Lichterfelde, Pro- 
fessor A. Martens measured the pressure with the 
aid of one of his diaphragm boxes (hydraulic cushion 
gauges), the ball being placed on the cover of the 
box.* Brinell himself has constructed a portable 
apparatus, consisting of a steel tube in which the 
ball, released with the aid of a push-button, falls 
ona piston. The compact apparatus of Guillery 
has already been mentioned by us. The Aktie- 
bolaget Alpha, of Stockholm, has constructed a 
handy hydraulic hand-press apparatus. The pres- 
sure is controlled in a smaller cylinder fitted with 
a frictionless piston; this piston is loaded with 
weights to the desired pressure, and if the pump 
should be driven beyond that figure, the piston 
would float. The test-piece rests on a table pro- 
vided with ball-bearings. Microscopes for measure- 
ing the cavity are made by C. Reichert, of Vienna, 
to Brinell’s design. 





EXAMINATION OF Various Merats sy BRIneELL’s 
METHOD. 


A contribution by Mr. Pierre Breuil, chief of 
the Metal Section of the Laboratoire d’Essais du 
Conservatoire des Arts ct Métiers, Paris, under 
the title of ‘‘ An Examination of Various Metals 
by Brinell’s Method,” may be called a criticism of 
Brinell’s claims. The author admits that experi- 
ments made by himself, and by Mr. Vanderheym, 
engineer-in-chief of the Paris-Lyons-Mediterranean 
Railway, with balls of 10 and 15 millimetres and 
loads of 1000, 2000, 3000, 4000, and 5000 kilo- 
grammes, confirm Brinell as to his general state 
ments concerning the hardness number. As regards 
the relations between the hardness number and 
other properties, he finds the agreement much less 
satisfactory. Those experiments comprised copper, 
iron, and steels, soft and hard. The fluctuations 
in the hardness numbers were double those of the 
tensile strengths, and the deviations were not 
always in the same sense. 

The reduction coefficient, already explained, fluc- 
tuated between 322 and 376. The relation be- 
tween the yield-point (tension test) and the elastic 
limit on the Brinell plan was determined with 
the aid of a ball of 5 millimetres driven into the 
test-piece 2 millimetres from its edges, special 
appliances of Breuil being used for this purpose. 

he yield-points varied between 2 and 25 per cent. 
from the mean, the Brinell limits between 5 and 35 

r cent., and there was no general parallelity. 

he ratio between the height of the protrusion (at 
the moment of rupture) caused by the ball entering 
the metal 2 millimetres from the edge of a con- 
tiguous face, and the elongation was not found to 





* The apparatus was described in the Zettschrift des 
Vereins 
. page 74, 
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be constant either, as Brinell claimed. But when 
the alteration in the level of the protrusion was 
measured (the edge itself being distorted), better 
concordance was observed, and the author acknow- 
ledges the value of Brinell’s methods. Brinell’s 
tests, after all, were compression tests; and we 
might expect that the elastic limit and ductility 
would influence the hardness ; it would be of in- 
terest to ascertain the relation between the energy 
absorbed and the mass of metal displaced. 


(To be continued. ) 





NOTES FROM THE UNITED STATES. 
PuiLapvELpuiA, October 31. 

Tue shortage of iron for immediate delivery has 
become a very grave problem within the past few days. 
In addition to the scarcity of iron, there is trouble 
apprehended over the curtailed shipment of iron ores 
due to the scarcity of cars and the congested condition 
of freights. This means a lessening of pig iron output, 
and will force some of the makers to default upon the 
delivery of iron. A good many of our larger iron- 
founders have been unable to maintain more than a 
limited stock of iron in their yards, and they will 
robably be the first to be affected by any shortage 
rom furnaces making foundry irons. A large busi- 
ness has been done for 1907 delivery within the 
past week, and quotations continue to creep up- 
ward. Attention is being turned to Scotch and 
English irons, and moderate quantities have arrived 
this week. Increasing quantities will arrive in the 
near future, with the effect probably of hardening 
prices, and making a parity between prices on both 
sides. There are heavy orders for coke coming in, 
and the question of a sufficient coke supply for next 
year has become a serious question. During the past 
week 15,000 tons of forge-iron were sold within two 
days, which is probably about one-fourth of the 
transactions for the week. New England consumers 
have become more urgent buyers, and the users of 
both forge and foundry iron throughout the Middle 
West have been attempting to cover their latest 
requirements,. but without success, excepting in a 
limited number of instances. Dependence will be 
had, to a very large extent, upon foreign sources 
of supply. Southern irons have advanced within 
a week, and Virginian pig sold a few days ago as 
high as 21 dols. at furnace for No. 2; and some 
business was done at 19 dols. for delivery during 
the second quarter of next year. Grey forge iron is 
in very urgent request at present. egotiations are 
pending for large lots of basic iron, and there are 
quite a number of buyers who are practically unable 
to place orders of that magnitude which their neces- 
sities demand. Large orders have just been placed 
by the Northern Pacific Railroad for bridges, the 
orders referred to aggregating 16,000 tons of structural 
steel within the past three days, which, added to 
orders placed about a week ago, make a total of 24,000 
tons for that road. The road running from New York 
to Boston has contracted for 8000 tons of structural 
steel for bridges for winter delivery. The inquiries for 
— material promise to increase during November 
and December for delivery early in the spring. Rail- 
road companies are everywhere arranging for bridge 
construction, and the aggregate of orders will prob- 
ably be very heavy. The rush of freight and 
the assurance of a steady increase in its volume is 
causing the railway managers to take up the question 
of substantial bridge-building of steel instead of 
lumber in an energetic way. The bar mills every- 
where are loaded up with business, and the general 
drift of prices is upward. 








Licut Raitways Act, 1896.—The undermentioned 
Order made by the Light Railway Commissioners has 
been confirmed :—Portmadoc, Beddgelert, and South 
Snowdon Railway (Beddgelert Light Railway Extension) 
Order, 1906, authorising the construction of a light rail- 
way in the county of Carnarvon (being an extension of 
the existing and authorised undertaking of the Port- 
madoc, Beddgelert, and South Snowdon Railway Com- 
pany), and the transfer to that company of the powers 
conferred upon the North Wales Narrow-Gauge Railways 
cmeeny by the North Wales Narrow-Gauge Railways 
(Beddgelert Light Railway Extension) Order, 1900, and 
other matters. 

Resstan Navat Station ON THE Murman Coast.— 
The Russian Government has now, it will appear, de- 
cided to myx d out Admiral Makaroff’s plan about a naval 
station at Iekaterine port (Alexandrowsk), where four or 
five warships are likely to be stationed throughout the 

ear. In order to facilitate the connection with St. 

‘etersburg, a railway is contemplated from Alexandrowsk 
vid the Kola Peninsula to Kandaloks, and from there in 
a southern direction along the south-western coast of the 
White Sea to Petrosavodsk, on Lake Onega. A railway 
between Petrosavodsk and St. Petersburg is already in 
course of construction. In the spring a large staff of 
workmen will probably be despatched to Alexandrowsk 
for the building of arsenals, &c. 
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HALDEN’S CONTINUOUS BLUE-PRINT 
WASHING-MACHINE. 


Tue extent to which blue prints are now employed 
in place of tracings in engineering works has ted. to 
the construction of many appliances for reducing the 
labour attending their sendeciien. One of these 
appliances, which has been recently designed by 
Messrs. J. Halden and Co., 8, Albert-square, Man- 
chester, for the continuous washing of blue prints, we 
this week illustrate on the present page. The machine 
has been specially constructed for use with the con- 
tinuous electric photo.-copying machine of the above- 
mentioned firm, which was described and illustrated by 
us on page 801 of our last volume, and to meet the de- 
mand created by the introduction of continuous photo- 
printing; for it is obviously of little use to produce 
copies of, say, 30 yards in length if, when the time for 
washing them arrives, they have to be developed in a 
bath a gars | perhaps 60 in.; an operation not un- 
attended with difficulty, which may end in the spoil- 
ing of the reproduction, to say nothing about wet 
floors, and consequent discomfort. In order to obviate 
such consequences, the machine which we illustrate has 
been made. In addition to the cleanliness accom- 
panying its use, a considerable amount of time is also 
saved. In the design of the machine are embodied all 
the most modern improvements relative to developing 
troughs, squeezers, and drying-ovens. It is driven by 
an electric motor, and its manipulation is quite simple, 
and requires very little attention. 

The roll of exposed paper is placed in a hanger, 
which is shown on the right-hand side of our illustra- 
tion, and is attached to a rod which is connected 
with an endless band. When the motor is started 
the band carries the rod, with the print attached, into 
the water and over two submerged rollers. With 
ferro-paper the development is instantaneous, but in 
the case of black line or the ferro-gallic process, a 
water-spray, which may be seen above the bath, is 
brought into use. With this exception, however, the 
methods are identical. 

After leaving the bath the print passes through a 
squeezer which throws back all excessive moisture, 
and the print then enters the drying-chamber, from 
which it is gently drawn by two rollers working in 
connection with an arm of plate-glass, and is wound 
up quite dry on a spindle. Steam, gas, or electric 
heating may be fitted, according to requirements. 

The machine is substantially made, and when at 
work is very silent, which should commend it to all 
who are interested in engineering photography. We 
understand that it is now in use by some of the leading 
shipbuilding firms in this country. 


Turk InpustrRiAL Future or Cotompia.—Mr. John 
Barrett, the United States Minister to Colombia, has 
compiled a pamphlet forecasting the future of that 
country as an industrial nation. With an area of 500,000 
square miles, or more than Germany, Holland, and 
Belgium combined, and a coast line bordering on both 
oceans, and navigable rivers giving access to the greater 
part of the interior, the country is most favourably 
situated for commerce. The climate ranges from tem- 
perate and bracing on the hills to tropical in the valleys, 
and the soil is remarkably fertile. Mr. Barrett looks 
forward to the day when Colombia will furnish New York 
with meat. There are also immense mineral deposits. 
Coal, both bituminous and anthracite, is found in plenty 
in the republic, and at Pradera, near the capital, iron and 
coal are found side by side. Gold is mined in four States, 
and silver in three, while copper, platinum, petroleum, 
sulphur, marble, asphalte, cinnabar, and lead are also 
more or less abundant. 











Exgorric SMELTING OF MOLYBDENITE AND OF OTHER 
So.puipic Ores.—In the journal Metallurgie of August 
and September, C. Lehmer describes successful experi- 
ments which he has made in the Metallurgical Institute 
of Aachen on electric smelting of molybdenite (MoS,) 
with aluminium, or with lime and carbon and some 
metallic oxide or sulphice, applied in the natural state, or 
as copper or nickel matte. Molybdenum metal and alloys 
containing not more than 0.1 per cent. of sulphur result 
when more than the theoretical amount (about 1.5 times 
as much) of lime is added to the mixture ; when an excess 
of carbon is applied, an excess of lime is not required. 
To keep the carbon out of the reduced metal, the carbon 
electrodes must only dip into the slag, not into the metal. 
as is done in most of the electric iron furnaces, and not 
only by Héroult, to whom Lehmer refers. The bottom 
of the hearth should not be a carbon electrode, as is still 
often suggested as a suitable material. Lehmer’s furnaces 
were built up of blocks of marble or magnesite; the 
slag must be basic, lest silicon pass into the metal, and 
the final slag should not contain any carbide. Coarse- 
grained materials are more convenient to work with than 
powdered ores, which have to be baked to briquettes ; 
the powdering was frequently rendered necessary, how- 
ever, in order to obtain homogeneous mixtures. By 
smelting molybdenite with the oxides of chromium, iron, 
or nickel, alloys with these metals could easily be pro- 
duced ; manganese has too great an affinity for sulphur. 
Nickel matte yielded with lime and carbon a metal con- 
taining 96.3 per cent. of nickel, 3.2 per cent. of carbon, 
and 0.07 per cent of sulphur. The experiments were 


———— 
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EFFICIENCY OF TURBO-COMPRESSORS. 
To THE Eprror or ENGINEERING. 

Srr,—In your article on ‘‘Gas-Turbines and Turbo- 
Compressors” you quote tests on the Rateau turbo-com- 
pressor for the Bethune mines. The efficiencies you 
quote are not, however, the true ones, and the method of 
calculating them is incorrect. ane 

Neglecting, for the time being, the effect of radiation 
or a water-jacket, it is quite true, as you say, that the 
increase of the final temperature above that due to adia- 
batic compression is a direct measure of the internal 
losses during compression. But, as _ yourself virtu- 
ally state near the top of the second column in the article, 
these losses heat up the air, and by increasing its volume 
during compression increase the amount of work neces- 
sary for the compression. Consequently, the efficiency, 1s 
calculated by the method used for the Bethune com- 
pressor, is too high. For an expansion instead of a com- 
pression the wth on gives too low efficiencies. The error 
involved depends upon the degree of compression, and is 
not very serious in this case, because the compression is 
divided into four separate stages. The efficiencies, when 
allowance has been made for the increase in the pressure- 
volume diagram, are 67.2, 62, 62.5, and 50.8 per cent. 
respectively, instead of 68.3, 63.5, 64.1, and 52.2 per cent. 
It may be mentioned here that M. Jean Rey’s calculations 
seem to be slightly inaccurate, and have been recalculated 
by the present writer. ‘ 

The above error, although fundamental, is not the 
most serious error. In calculating the efficiencies we 
have neglected radiation, which, in view of the very large 
unprotected radiating surfaces, must have been consider- 
able. This radiation makes the apparent rise of tempe- 
rature caused by the internal losses much smaller than 
the actual rise, and hence greatly increases the apparent 
efficiency over the actual. es 
We do not know the magnitude of the radiation losses, 
except that they must have been considerable. A loss of 
about half of the actual temperature rise in the first 
cylinder would reduce its hydraulic efficiency from 67.2 to 

5per cent. Probably this loss is, however, too big. 

In addition there is an allowance to be made for the 
mechanical efficiency of the compressor, which, in view of 
its great bulk and high speed, cannot have been very high. 
All things considered, it would seem that the efficiencies 
of the four cylinders cannot have been much above, and 
were probably below, 55, 50, 50, and 40 per cent. respec- 
tively. The error in the published figures is of great 
consequence in gas-turbine work. 

Yours truly, 
FRANK Foster. 
Manchester, November 4, 1906. 








SupMARINES FOR ITaLy.—Three submarines have been 
completed for the Italian Navy—the Delfino, the Glauco, 
and the Squalo. Three others are in course of con- 
struction—the Narvalo, the Otario, and the Tricheco. 
The Delfino is rather an old craft, but she has experienced 
such a complete reconstruction that she may be practically 
considered a new boat. She has a displacement of 
110 tons, and her length is 80 ft. She attained in her 
trials a speed of 8 knots. The Glauco and the Squalo 
are almost identical ; their external aspect is that of a 
torpedo boat, but they — be more properly called 
submersibles, while the Delfino is a submarine pure and 
simple. The Glauco and the Squalo have each a dis- 
placement of 150 tons ; they are each 100 ft. long. They 
attained in their trials a speed of 13 knots. The Glauco 
plunged to a depth of 100 ft. It is claimed for these 
two submersibles that they have a — speed than 
essels, 





made with ore charges of several kilogrammes. 


that attained by similar British or French v 





TABLES AND PROBLEMS CONNECTED WITH Lire Assvr- 
ANCE.—We have received a pamphlet compiled and 
arranged by Mr. Thomas Fatkin, entitled ‘‘ Tables and 
Problems, with Formule and Solutions for Assurances 
of Life, &c.” As its title implies, this little book is 
devoted to the solution of all kinds of problems con- 
nected with ascertaining the annual payments for life 
assurances, endowment, temporary, immediate, deferred 
annuities, pensions, &c. It givesa number of formule, 
examples of problems, and their solutions. 


A Russtan IRonctaD.—The Russian ironclad Andrei 
Pervozvanny has just been launched. She was com- 
menced in 1903, and will not be finally ready for sea 
before 1909; her construction was considerably delayed 
by the political troubles through which Russia has been 
ae. She has a displacement of 16,900 tons, and she 
1s 460 ft. long by 81 ft. 4 in. beam. She is to be fitted 
with engines working up to 17,600 horse-power, and she 
is to steam, when required, at the rate of 18 knots per 
hour. She will carry 42 guns, 8 Maxim mitrailleuses, and 
six torpedo-tubes, five of them submarine. 

Royat Sanrrary Institute.—The Royal Sanitary 
Institute will hold sessional meetings at Malvern on 
December 1, and at London on December 12. At the 
Malvern meeting there will be discussions on ‘‘The Area 
for Sanitary Administration,” by Mr. J. W. Willis Bund, 
M.A., Chairman of Worcestershire County Council, and 
on ‘* Progress in Works of Public Health in Malvern in 
Recent Years,” by Mr. W. Osborne Thorpe, surveyor 
and water works engineer, Malvern Urban District 
Council. At the London meeting a discussion on ‘‘ The 
Advantages and Disadvantages of Heating Buildings by 
Gas Stoves of Various Types,” will be opened by Mr. 8. 
Rideal, D.Sc., F.S.C. 


ConTracts.—Messrs. A. Barclay, Sons, and Co., 
Limited, Caledonia Works, Kilmarnock, have recently 
received orders from the Burrakur Coal Company for 
three pairs of 16-in. by 36-in. direct-acting seating 
engines, with drums 7 ft. in diameter by 6 ft. wide ; an 
from the Horden Collieries for a high-gauge fan installa- 
tion, the engine being of the compound horizontal and 
non-condensing type, and the fan capable of exhuusting 
from the mine 300,000 cubic feet per minute at 8-in. water 
gauge, the speed being about 270 revolutions per minute. 
—The Corporation of Birmingham have made a contract 
for the year 1907 with the Adams Manufacturing Com- 
pany, Limited, of Bedford, for motor-starting panels 
consisting of a combination of “‘ Ingranic ” starters with 
Berry-Skinner switch-fuses. 


CoLteck CaLenpars.—The Armour Institute of Tech- 
nology, whose calendar for 1906-7 is just to hand, was 
founded in 1892, with the object of providing in Chicago, 
Ill, a college for the teaching of technical and scientific 
subjects. The courses given at the college now include 
teaching in engineering in several branches, architecture, 
physics, mathematics, history, and political science, 
economics and philosophy, &c. We note among the 
regulations of the college that students are not taken 
mechanically through a course, whether they are suc 
cessful in each session or not. This fault is too frequently 
found in technical schools, where the course is mapped 
out and covered within the prescribed time, whether the 
student has managed to keep up with the work or not. 
At the Armour Institute, if a student passes badly in an 
examination he is required to sit again for it during the 
following term. If he then fails again, ke must discon- 
tinue that subject until the course is given again. Ifa 
student fails in the majority of subjects, he is required to 








discontinue his attendance at the college. 
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THE ESSER-BARRATT REPEATING RIFLE. 


CONSTRUCTED BY THE ESSER-BARRATT REPEATING-ARMS COMPANY, 


LIMITED, BIRMINGHAM. 
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Ir is maintained by some authorities that a tho- 
roughly reliable automatic rifle has yet to be pro- 
duced, for although several weapons of this class have 
appeared during the last few years, there does not 
seem to be one sufficiently free from defects to enable 
complete confidencé to be placed in it. It is held that 
the great trouble with these rifles is that when they 
are being loaded from the magazine they are liable to 
jam and become temporarily useless. The seriousness 
of such a fault néed not be dwelt upon, for no 
government would ever t, as a standard, a rifle 
to which any suspitién’ of such a failing attached. 
Whether it be a fact or not that there is at present 
no thoroughly satisfactory automatic rifle, we do not 
doubt that, with some of the best mechanical minds at 
work on this problem, there will not long he any 
uncertainty on the’subject, and an automatic rifle will 
be produced thoroughly reliable in every way. The 
Satisfactory utilisation of the recoil of .a service rifle 
does not at first glance appear to offer any insuperable 
difficulties, but, so far, they seem to have taxed the 
powers of inventors rather severely. In the meantime, 
until the matter is settled, the best substitute, no doubt, 
18 a good type of repeating magazine rifle, which is at 
the same time thoroughly reliable, and yet simple in 
all ils parts, so that it can be placed in the hands of.a 
coniparative novice, and the mechanism be easily 
understood. 

;\ new rifle of this class, known as the Esser-Barratt 
rifle, for which many novel and valuable features are 
clained, appeared at the Bisley meeting last summer, 
Wheve it attracted a good deal of attention. 

' Ve illustrate the rifle above, and from the details 

“re given its action may be readily understood. In 
*rnal appearance it will be seen that it resembles, 
some extent, the well-known Colt magazine rifle, 
‘hat it has a sliding hand-grip for the left hand, 

— of which the loading mechanism is 
porated, 

rhe rifle has a total length of 4 ft. 2 in., the barrel 
*-ounting for 30 in. of this. It takes 0.303-in. cart- 
ri'ges, and its weight complete, with the bayonet and 
sts ‘p-holders, is under 8 Ib. Its rapidity of fire is 
very great, as it is possible to discharge it five times 
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in 24 seconds without taking it from the shoulder ; 
and we understand that at Bisley forty cartridges 
were fired in less than a minute without any sign of 
jamming. All these shots were aimed at a target at 
200 yards, and thirty-nine of them were hits. Weare 
informed that an expert can even fire from 50 to 55 
shots within aminute. Among the advantages claimed 
for the rifle are, that its action does not depend upon 
recoil, it is entirely under the control of the user, 
and it is also not liable to get out of order. The 
magazine can be instantly put out of action, and the 
weapon can then be used as an ordinary single-shot 
rifle. Unless the breech-bolt is in its safe position it 
is impossible to fire, so that accidents on that score are 
prevented, 

Broadly speaking, the rifle belongs to the class 
which has a breech-bolt connected by two rods to a 





slide placed under the barrel, and operated by the 
left hand of the marksman, the bolt being made in two 
parts, whereof the back part carries the firing-pin | 
slides in suitable guides, and the forward part tele- | 
scopes into the back part, and has a rotary motion | 
imparted to it by means of screw-th s, when | 





SECTION THROUGH 
A.B.(Fig 6) 


the back part is pushed over, the motion also locking 
and unlocking the forward part of the breech-bolt in 
the breech. The rods and other mechani g 
the hand-slide with the breech-bolt are also arranged 
so as not to be liable to injury if the weapon 
should be dropped or receive a blow, and the trigger 
mechanism is made so as to afford security against 
firing before the breech-bolt has been rly 
locked in position. A device is also a dled by 
means of which the whole mechanism can be locked 
if necessary, after which the rifle cannot be discharged 
until this device is unlocked. A clearer idea of the 
action of the mechanism may, however, be obtained 
on reference to our engravings above.. The same 
reference letters are used for the same parts in all the 
views. pie 

In Figs. 2 and 3 the breech-bolt is shown at a and 
the firing-pin at ). The guides in which the bolt « 
slides may be seen atc. On each side of the breech- 
bolt a pin d is formed, and to each of these pins a rod e 
(Fig. 1) is fixed. These two rods slide in grooves in 
the sides of the breech-bolt receiver z, the arrange- 
ment being clearly shown in Figs. 4, 5, 6, and 7. 
To the opposite ends of the e is connected a 
sliding- piece /, which moves freely backwards 
and forwards in the slot g. A plate h, covered with 
a suitable material to ensure a good grip, is con- 
nected to the sliding-piece /, and this plate is free 
to move backwards and forwards, as shown in 
Figs. 1, 2, and 3. A slot & is provided on the 
under portion of the breech-bolt a, and there is a slot 
m also on the under side of the breech-bolt. These 
may be seen in Figs. 6and 7. The sear o (Figs. 3 and 
12) is pivoted at o! to the under part of the breech- 
bolt receiver, and also at p to the trigger 7. The rest 
for the sear is shown at ». Working on a pin fixed in 
the sear at s (Fig. 3) is the ejector r, the tail portion 
of which is made springy, and bears against the trigger 
at ¢. Independent of the ejector being connected 
with the sear o, a safety-pjn is inserted in the hole q' 
in the trigger, effectually preventing any accidental 
firing by a forward movement of the trigger. The 
magazine, which is shown at u, is provi ed with 
the usual spring mechanism for raising the cartridges, 
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which are held in a clip or frame v, which is of ordi- 
nary construction, but is provided with a slot w (see 
Figs. 8 and 11), the use of which will be presently 
described. On the side of the magazine there is pivoted 
a catch x for lowering the clip v. This may be seen 
in Figs. 8, 9 and 10, and will be referred to later. The 
clip v is retained in position by the catch / (Fig. 3). 
To the side of the breech-bolt a is pivoted a safety 
catch a', which engages in slots b' in the firing-pin, 
as shown in Fig. 4. 

If we suppose the rifle to have the sliding-piece / in 
the position shown in Fig. 2, the clip v containing the 
cartridges can be placed on the rifle in the usual way, 
and when the clip is so placed the plate 4 can be 
gripped by the hand, and pushed forward into the 
position shown in Fig. 1. The mechanism will then 
assume the position in Fig. 3, with a cartridge 
in the breech ready for firing. In case the breech- 
bolt a is not pushed completely home, so that the 
point of the sear o rests behind the shoulder m, it is 
not possible to fire the rifle, either intentionally or 
accidentally, because the back of the sear o cannot be 
brought down far enough to allow the sear-rest n to 
pass. The nose of the sear o resting against the 
shoulder m provides an additional security against 
‘the breech-bolt being forced back, so long as the 
trigger is held as in firing. When the trigger is pulled, 
the action draws down the back of the sear from the 
sear-rest n, and the firing-pin b is released. When the 
plate A is drawn back again by means of the rods e, 
the breech-bolt is also drawn back, the cartridge-case 
is extracted (by any suitable form of extractor), and 
comes back with the breech-bolt, and is ejected when 
it strikes the nose of the ejector 7. The ejector r 
also acts as a spring, and keeps the trigger and the 
sear in position. 

When it is desired to lock the breech-bolt and its 
mechanism, so that the rifle cannot be fired acci- 
dentally, all that is necessary is to press up the safety 
catch a', shown in Figs. 4, 6, and 7, which catch will 
then enter a slot c' in the bottom of the receiver and 
also one of the slots in the back part of the firing- 
pin >. When the weapon is to be used as a single- 
shot rifle, the catch x, Fig. 8, is pressed up, which 
causes the inner end z' of the catch to enter the slot 
w in the clip v, when the catch will press on the 
bottom of the slot w and force the clip v down, so 
that the top of the cartridge will be clear of the breech- 
bolt; at the same time the catch will lock the clip v 
in the downward position. If the catch 2 be pressed 
down, the clip will return to its normal position in the 
magazine. Should a cartridge miss fire, the firing-pin 
b may be again put in the firing position by drawing 
it back by means of the tail-piece n thereon, without 
“es the breech. 

By this arrangement the parts actuating the back 
portion of the breech are protected, and there is no 
possibility of injury to them should the weapon be 
accidently dropped or receive a blow. In addition tc 
the service type of rifle the weapon is made in a 
miniature form to fire seven or more 0.22 cartridges, 
and also as a sporting shot-gun to fire three or more 
cartridges without reloading. 

This rifle is manufactured by the Esser-Barratt Re- 


and fraud.” It was complained that the Labour De- 
partment of the Board of Trade showed undue par- 
tiality to trade unions in their monthly and annual 
report. 





The Sweating Industries Exhibition and conferences 
appear to have evoked considerable attention and 
feeling in the t centres where held—London, 
Leicester, and Manchester; in the last more espe- 
cially, if one may judge by the attitude assumed by 
the Labour leaders on on: Rec Fo officials, and also 
by those of the general public favourable to the aboli- 
tion of the system. As usual, the measures proposed 
indicate a divergence of opinion, some people being pre- 
pared for more drastic measures than others. The two 
chief proposals are, more supervision, by inspection, 
under (1) the Factory and Workshop Acts, and (2) the 
Pablic Health Acts, as regards sanitation, safety, and 
the hours of employment ; and the total abolition of 
home work. he Anti-Sweating League does not 
appear to go so far as this—its officials and pry 
see great difficulties in the abolition of all ‘‘out- 
work.” It is folly for those who proclaim in favour 
of the abolition of all home work to ignore the 
difficulties there are in the way of its abolition. 
It is not so many years ago that tailors, boot and 
shoe makers, and cabinet-makers, as well as milliners, 
seamstresses of all kinds, and others were averse to 
workshop conditions; many of them are so now. 
But times are changed. The institution of factories 
and workshops in the place of home industries has 
won its way in trades and occupations previously 
opposed to them, and the change has, apparently, 
been as beneficial to employers as to workers. 
But it is not wise to rush these matters. Better 
hasten slowly. The evils of sweating are now better 
and more widely known. The system is narrowing 
down to a section of employers who can scarcely be 
described as of the better class. But the proposal of 
a legislative minimum wage will evoke opposition in 
the better class of employers, and thus the movement 
will be retarded. 





The last report of the Boiler-Makers and Iron- 
Ship. Builders indicates the earlier stages of the dis- 
pute on the Clyde, but only the next report can tell 
the extent numerically of that dispute. The total 
number of unemployed was 2622; previous month, 
2379 ; number on sick benefit, 2058; previous month, 
1934; on superannuation benefit, 1457; previous 
month, 1462; aggregate, 6137 ; previous month, 5775. 
The total expenditure for the month was 938S/. 19s. 6d. 
After allowing for run-out-of-benefit and deceased 
members there was a gain of 139 in the membership. 
The ~ yy complains of unfairness in the methods 
gs in respect of lost time in the character notes 
in the Clyde district since the system of weekly pays 
was conceded. It says :—‘‘ We have no objec- 
tion to every effort being made to bring about good 
time-keeping, and have not the slightest sympathy 
with the ‘won’t works’;” but, it adds, that ‘the 
character notes are being used in an unfair manner.” 
It is stated that several cases have come to the notice 


peating Arms or ci ba Limited, 42 and 44, New | of the Council of such unfairness. At the date of the 


mmer-street, Birmingham. 





INDUSTRIAL NOTES. 
Tue fourteenth annual con of the Free Labour 
Association met last week, in the Memorial Hall, London. 


report complaints were made of a scarcity of builders- 
up, and some remedial measures to meet the difficulty 
are premised. The story of the Clyde shipyards’ dis- 
pute is given, up to the date of the strike. The nego- 
tiations were courteous up to that date; but as no 
definite concessions were made or promised by the 


The officials and organisers of this association lack employers, the strike was determined upon. And so 


nothing in the shape of bold and vigorous denunciation 


far there seems to be a determination to fight the battle 


of trade unionism, and are fearless of the attacks /ou on both sides. It is regrettable, but the parties 


levelled against them. The report presented to the 


know best whether there are any grievances in the back- 


congress claims that 60,000 workers. of all trades) jround which have told against a settlement. Con- 


and occupations registered themselves in the associa- 


ciliation has been tried and failed. No third parties 


tion’s books as being open to accept employment. How | 16 acce : : 
~ - : ptable, and so the strike goeson. The financial 
many got work is not reported. It also claims that in the | and numerical strength of the oes gives the men an 


fourteen years of its existence it has enrolled 600,000 
workers and defeated 546 strikes. Two strikes are 


advantage, and they will have the support of the 
General Federation of Trade Unions to help them ; the 


especially mentioned, both in the Lancashire cotton employers also are strong, and they are wealthy. But 


trades—one at Stockport, the doublers’ strike, and one 
at Bolton, the weavers’ strike. A number of other 
disputes are mentioned as having been defeated by the 
action of the association. The methods employed to 
defeat the strikers are stated to be, lodging and feed- 
ing the non-unionists on the premises, and in some 
cases the provision of dwelling-houses for those who 


the struggle is industrial waste. 





The report of the Iron-Moulders of Scotland states 
that employment in this branch of engineering is about 
the same as in the previous month. It refers to returns 
in the iron trades to show that there was no slump in 


permanently settle down in the locality. The presi-| trade at date of the report—in October. There was 
dent boldly stated that Brivish trade unions and ‘‘ the | an increase in membership in the month ; and it urges 
so-called labour movement generally had fallen a victim | that such increase is far more due to individual effort 
to foreign socialism,” and that they were calling upon | in the workshop than to meetings held to convert non- 
workmen “to abandon individual liberty and to seek | unionists into ‘‘ society men.” For a small society, 
power and profit through brigandage on society.” He|comparatively speaking, the list of superannuated 


went on to denounce the Trade Disputes Bill as being 


members is large —494, or nearly 500, out of a total of 


*‘nothing if not a measure to grant licence to asso- | 8000 members, or nearly one superannuated member 
ciations of men to trample on the inherent rights of | out of sixteen. The proportion is felt to be too large, 


the individual ; it was a measure for the establishment 


hence the effort to increase the working paying member- 


of socialism on a militant basis.” Another speaker |ship. But the proportion shows the value of this 
referred to the action against non-unionist miners in| important provident provision in the rules for aged 
South Wales; ‘‘ the war-cry,” he said, ‘‘ of socialists,|members. After all payments of expenses the net 





anarchists, and trade unionists, was licence, egotism, 





gain in the month was 700/. 7s.; the balance in hand! 








at date was 85,902/. 6s. 10d. The weekly pay ment of 
wages in the Clyde district seems to now fairly 
settled. There is a complaint that in some firnis the 
mode of putting the question to the employés was not 
intended to promote the system, but rather to dis. 
courage it ; but the men voted almost solidly for the 
system. In respect of the Clyde dispute, the report 
reprints a portion of the report of the unions envaged 
in the struggle, as it was deemed best not to say any- 
thing to embitter the contest—a reticence which de. 
serves commendation. The report reprints most of 
au article on ‘*‘ Wages and Prices in America,” issucd 
by the United States Department of Commerce and 
Trade, showing that wages have advanced, while the 
price of food has declined of late years ; but the rates 
vary in the different States. New York seems to be at 
the head of the list with the highest wages and the 
fewest hours of work. 





At date of writing the situation in respect of the 
Clyde dispute has become complicated by the action 
of another Engineering Trades Employers’ Associa. 
tion, which last week decided to post notices in 
all their engine and boiler shops to the effect that 
unless the men on strike on the Clyde resume work 
by November 17 they will lock out all the members 
of the Bviler-Makers and Iron-Shipbuilders’ Society 
in their employment on that date. This is equiva- 
lent to a strike in sympathy. It is estimated 
that the action of the employers in the case re- 
ferred to will have the effect of throwing some 5000 
men idle. The effect on the men will be that it 
will add to the number entitled to strike-pay, and 
at the same time will cut off supplies from those 
on strike to the extent of the membership of the 
unions involved. The proportions of men affected 
are said to be 1700 of the members of the Boiler- 
Makers and Iron-Shipbuilders’ Society, 500 platers’ 
helpers, 1200 labourers, and other men whose work 
is dependent upon the work of the boiler-makers. 
It is thought that the dispute may extend to 
Belfast ; on the other hand it is stated that, if it 
does, it will be due to the unionists—not to the em- 
ployers. 

Engineering employers outside of the contest above 
alluded to seem to be adjusting their wages differences 
with less difficulty. At the conferences held last week 
arrangements are reported to have been made, iu 
respect of advances in wages claimed by the men, 
which will avert stoppages of work in several large 
centres in Lancashire, including Manchester and Sal- 
ford, Blackburn, Bolton, Burnley, and other districts, 
the concessions made carrying the matters over the 
most part of the winter, if not the whole, Hull was 
also the scene of negotiation, but for some reason, 
or reasons, no settlement was arrived at. On the 
whole, the constitution of the joint committee called 
into existence in connection with the great engineers’ 
strike in 1897 has worked well. it has averted 
disputes even in acute cases, where the men appeared 
to be anxious for a strike. 


The action of the South Wales and Monmouthshire 
Miners’ Federation, as regards non-unionists, has not 
been quite so successful as was at first anticipated by 
the trade-union officials and labour leaders in the 
Principality. In some districts the non-unionists toed 
the line, in others they either refused or delayed, 
until the federated unionists*resorted to a strike to 
enforce their policy. The union nien’say much in justi- 
fication of that policy from their own-points of view ; 
but it is coercion,: and: force, we aré assured, is no 
remedy. It gives colour to the allegations of the Free 
Labour Association that coercion is the policy of trade 
unions. We cannot’get away from the fact that the 
individual has a right, protected by law, to join or not 
to join any union, association, sect, or party in this 
free country. To seek to infringe this principle 
of freedom is dangerous to all concerned, the coer- 
cionists and their victims. 


Whatever the cause or causes, Labour representa- 
tion on the borough councils of England has suffered 
a set-back at the elections of last week. Not ouly 
were the distinctive Labour candidates defeated, but 
the Progressive Party, which, more or less support 
the labour policy in the councils, also suffered defeat. 
In London what are called the Progressive Councils 
were swept out, only two being left to mourn the 
wreck. ‘The figures given in some of the returns 
scarcely do justice to the turnover, for many of the 
so-called Independent candidates returned were not 
Socialists, nor of the Independent Labour Party, but 
altogether on the other side. As to the political 
significance of the elections, we have here nothing 
to do; to labour it is a deliberate blow, and not 
undeserved. The Labour leaders demanded too 
much, and wanted to gain it too speedily. Labour 
candidates were too numerous, they wanted to capture 
the borough councils for their own purposes. There 
is one singular and significant fact in the case of the 
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two boroughs which held their own—Battersea and 
Bethnal Green; in neither was a Labour candidate 
returned. At the 1903 elections the parties stood 
thus :—Progressives, 620; Moderates, 593 ; Indepen- 
dent and Labour, 149. Tho results last week were :— 
Moderates, 923; Progressives, 288; Indepcndent and 
Labour, 151; but the last figures are very misleading, 
for the Independents hold aloof from Labour as a 
rule. After all; it was a ratepayers’ contest ; lavish 
expenditure, increased rates, pandering to Socialism, 
were the chief causes of this signal turnover in the 
Metropolis. In the provinces also Labour candidates 
suffered severe defeats, the greatest where Labour was 
mo3t ambitious to gain seats. 


The Trade Disputes Bill fared very well in the 
debates on report during last week and this week. 
On Friday the debate was adjourned till Monday, with 
the intimation that the Eleven o’Clock Rule was to be 
suspended so as to finish the report stage on that date. 
There only remains now the third reading. Clauses I. 
and JL. were carried without serious alteration from the 
Labour members’ point of. view. The Opposition was 
not so strenuous as was ex ; there were some 
hard words said, which evoked resentment, but on the 
whole the criticisms were mild from the standpoints 
taken. The Opposition was not absolutely united against 
the measure, and some members strongly opposed the 
proposed amendments. Several speakers, and among 
them well-known barristers, contended that the object 
and the purport of the Bill was simply to restore to 
trade unions the protection intended to be accorded to 
them by the Trade Union Acts, 1871 and 1876; and 
by the Labour Laws, 1875, and enjoyed by the unions 
for over 30 years. Clause II., the picketing clause, 
was amended to read as follows :—‘‘ It shall be lawful 
for one or more persons, acting on their own behalf or 
on behalf of a trade union in contemplation or further- 
ance of a trade dispute, to attend at or neara house or 

lace where a person resides, or works, or carries on 
pusiness, or happens to be, if they so attend merely 
for the purpose of peacefully obtaining or communicat- 
ing information, or of peacefully persuading any person 
to work or abstain from working.” This clause, it is 
contended, gives to workmen the same rights as are 
enjoyed by employers at present and always, and as 
are enjoyed by the public, not in organised labour 
unions, by the common law of the land. One Member 
moved an amendment “ to give to individual employers 
the same right of peaceful picketing as the clause gave 
to trade unions.” It was explained that employers 
had always enjoyed such immunity ; it was rendered 
necessary to pass the clause because of the law of con- 
spiracy relating to combinations. The same member 
objected to the insertion of the word ‘‘ peacefully ” in 
the clause as amended, which, after all, was insisted 
upon by the oe of the Bill. -The Labour 
members as a rule showed restraint in the debates; 
thore who spoke did not rudely retort, even under 
some provocation. If the same spirit is shown by 
workpeople under the Act, it will be a blessing to all. 





The position of the iron and steel trades in the 
Midlands is reported to be good generally. Work is 
proceeding in most departments steadily, and regular 
employment is.assured to the end of the year, with 
fair prospects for the beginning of 1907. In the steel 
branch there is reported to be a scarcity of material, 
which is handicapping sheet makers and producers of 
tin plates. Finished iron producers com Nain that the 
dearness of raw material is such as to render it difficult 
to recoup themselves at present rates; but, on the 
whole, the market at the end of last week was in a 
healthy tone. A good business is being done generally, 
and in most cases at fairly remunerative rates. The 
leading bar-makers were well supplied with orders, 
and rolling-stock makers and eadamndions have been 
taking heavy lots. Common-bar.makers are busier, 
and employment is being fovnd for more men than for 
a long time past. In the sheet trade the mills are 
running night and day when material is to be had. 
Generally, in the Lancashire districts, the same or 
similar conditions prevailed, the Clyde dispute having 
no appreciable effect. Altogether the position con- 
tinues fair, and the prospects encouraging. 





It is stated that some 14,000 miners belonging to 
the Miners’ South Wales Federation have carried out 
their* threat of a strike against the non-union 
miners. It is @ tactical mistake, to give it no 
harsher term. If the men exercise their right to 
retase to work with non-union men, the employers 
may refuse to employ union men, in which case the 
struggle will be a bitter one, and distressful to all 
concerned, 

This form of labour dispute has arisen in the case 
of the shop assistants in Dublin. The trouble com- 
menced at one'firm ; but other employers have taken 
‘he matter up, and the struggle appears likely to be a 
*\iffone. Already police court proceedings have taken 


place for mulvstati: n. 








What threatened to be an extensive and disastrous 
strike in the textile trades, cotton and wool, has been 
averted. The National Association of Dyers and 
Finishers made a demand for 10 per cent. advance in 
wages; a conference of employers’ and operatives’ 
representatives took place last week, when an azree- 
ment was made to accept an immediate advance of 
5 per cent., on and from January 1, 1907, and a further 
advance of 5 per cent. in March next, if the conditions 
of trade are then favourable. The question of a 
reduction in working hours was adjourned. In the 
woollen trade section the employers conceded the 
10 per cent. demanded, on certain conditions, which 
some of the operatives repudiated, but afterwards 
accepted. Any further dispute is to be relegated to a 
joint committee of representatives of both parties. 





A weavers’ dispute in Lancashire about the pro- 
motion of a man to the position of head foreman was 
settled, after three hours’ strike, by the firm concedin 
the operatives’ demands. The latter complained o' 
unfair fines being exacted by the man objected to while 
employed as an underlooker in the firm. 


The strike and lock-outs of textile workers in the 
Verviers district have been settled ; all the operatives 
are to return to work on the same conditions as to 
wages, hours of labour, and workshop rules as pre- 
vailed before the dispute. But the agreement made 
goes much farther, for the parties have arranged that 
any future dispute is to be relegated to a joint com- 
mittee, as in Lancashire. Trade unions are recog- 
—_ but propagandism is not to be allowed in the 
works, 





The National Federation of Miners is growin 
impatient over the delays with regard to the Mines 
Eight Hours’ Bill, the second reading of which was 
carried without a division.. The Labour Members and 
leaders and officials in the Federation are determined 
to press the measure in the present Session if possible. 
They think that the inquiry by the Departmental 
Committee is intended to shelve the measure. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Presidential Address of Sir ALEXANDER LB. W. 
Kennepy, LL.D., F.R.S. 


Ir has been a common practice on these occasions for 
the incoming president to take as his subject the parti- 
cular branch of engineering in which he has speciall 
active, and to give to the members something of the result 
of his own experience in that particular ch. 
ake sg in this chair, moved, no doubt, by his predi- 
ection for historical studies, made a notable exception to 
this rule. For adifferent reason I fear I must again make 
an exception. Unfortunately—or fortunately—I have 
not been all my life connected with any one branch of 
our profession. I have worked in many ches, from 
marine to academic, from constructional to electrical, but 
having spent my forty years in so many different wilder- 
nesses I cannot reasonably claim to know the ways of any 
one of them as thoroughly as my more judicious prede- 
cessors have known their particular regions; nor can I 
take up the position in regard to any one of them which 
has been rightly taken up by former presidents in many 
of the addresses to which we have listened in this room. 

I must, therefore, fall back on some other line if I am 
to find matter which shall both be sufficient for an address 
of this kind and worthy of the audience to whom it is 
delivered—an audience, however, which would be much 
kinder to its president if it would relieve him altogether 
of the duty of talking to it for an hour as the formal 
commencement of his official duties. 

| having been engaged in so many different kinds of 
work, however, I have no doubt been ht into contact 
with more kinds of workers than if I been *‘to one 
thing constant;” and it has occurred to me that although 
I might be more or less barred from speaking of engi- 
neering, I might be all the more able to speak of the 
engineer. In what I have to say, therefore, I propose to 
take the man as my subject rather than his work, and to 
consider ly the engineer as seen by the world at large, 
and partly the world at large as seen by the engineer. 
By engineer, I need hardly be: I mean engineer in the 
widest sense, such as is cove by the all-em ing arms 
of the Institution of which, for a short time, you have 
made me the official head, and of which, for the moment, 
I am the spokesman, although always under that wise 
and familiar — that the Institution, as a whole, is 
not responsible for the individual opinions of its members. 

We very ready to 
believe ~~ of ourselves—that the ineer is the most 
powerful instrument of civilisation an which 
exists, because without him there would be no railways, 
no steamers, no telegraphs or ee no electric power 
to be distributed free to everybody, no m and hardly 
even the roads for motors to run on, with which latter, 
by the way, epee have scarcely yet been able to 
furnish us. It all sounds very obvious, and we may each 
congratulate the other for his share in the stupendous 
engineering progress of the last half-century. Itis alwa. 
pleasant to feel ourselves very superior persons, and still 
more pleasant to be convinced that in earning our daily 
bread we have been also conferring high moral benefits on 
our fellow men. 

I do not want to cool down the glow of satisfaction 
induced by the consideration of these views of existence, 


ave been told—and we are all 








when enlarged upon by the more eloquent members of our 
profession. Possibly such ideas may even help some of 
us to do our work better, and, if so, they are of real 
benefit. But, if so, it can only be in the same fashion as 
that in which a foolish, or an unwise, or even & wholly 
misguided enthusiasm has sometimes led armies to victory; 
and it may be as well, as we are not at the moment in 
any danger of losing a battle by keeping.cool, to take a 
more reasonable view of the relations between engineer- 
— modern civilisation. , 
he glorification of our profession, of which I have been 
speaking, while, as I have said, possibly useful to en- 
courage us and keep us up to the mark, is, after all, surely 
due to reasoning in a circle. If we merely say that pro- 
grees in engineering matters has been due to engineers, 
we say what is true, and what is at the same time prac- 
tically the whole truth. But we have no right to assume 
that if there had been no railways and no telephones, no 
electric light and no motor omnibuses, the world would 
have been a whit less civilised, less moral, or less happy 
than it is. It would only have dovelenat along other 
lines than the present mechanical ones. hile engineers 
also are so y to take credit for what they have done, 
they have to remember that they must also take their 
share of responsibility for it. Even without the imagina- 
tion of the inventor of the ‘‘time machine,” it is quite 
easy to conceive of a civilisation develo; on un-me- 
chanical lines, under which our people might have been 
more thoughtful, better read (in everything except news- 
papers), less prone to absurd excitements about what we 
Fall “politics,” lees ready to join in united shouting 
about things they do not understand, less easily per- 
suaded to bring the State even to the very brink of war 
with good friends and neighbours at the bidding of some 
‘* yellow ” journalist, whose malicious ravings would never 
have had any circulation if we engineers had not provided 
the printing machinery and the special trains. 
It is never safe to talk of ‘ might-have-beens,” but it 
is clear that it is mere begging of the question to assume 


&\ that everything that has come about has been for the 


greatest good of humanity, that all the inevitable move- 
ment and change which goes on is towards improvement, 
or that the much mis-used word “progress” should 
always connote improvement at all. Do not many of us 
know in our hearts, at the end of a busy and worrying 
session—and all sessions magens to be busy and worrying 
'—that we would contentedly sacrifice half our work, and 
more than half our incomes, if we could only live quietly 
and peaceably, have some breathing time to think and to 
see and to , be a hundred miles from the nearest 
railway station, receive letters once a week, and know 
that telegrams cost a shilling a word. 

This is by way of making it clear that I am not going to 
start on any discussion of the engineer with the assump- 
tion that he is the ealt of the earth. But I do start from 
the position that, as his predecessors were responsible 
for starting the world on 100-lb. rails when it refused any 


My longer to jog contentedly avy bee macadam, he himself 


must now do all he can to see that the lines laid and being 
laid are leading in the right directions, and not assume 
complacently that all roads lead to perfection simply 
because he bas put them down. The world has chosen, 
for the present, that it will travel by steam or petrol. I 
daresay the choice is an unwise one. I confess I should 
like to spend the qrening in setting before you a glimpse 
of a glorious world in which there would be as few engi- 
geers as there now are philosophers. That, however, 
would be obviously unsuitable for this particular occa- 
sion. _The world intends to by machinery for our 
time, at any rate, and we engineers are the drivers and 
the signalmen at the same time. I hope we may be 
able to do our work with a full sense of the serious 
—yeny of this double position. 

@ engineers, then, use of the nature of our work 
and its relation to the lines taken by modern ow A 
ment, stand in particularly close relationship to all the 
activities round us, to commerce to social life. The 
subjects with which we have to do, and the ways in which 
they have to be dealt with, bring us into intimate contact 
with many branches of physical science, while our modes 
of thought and action inevitably affect art, interfere with 
Nature, and even react on philosophy. Can we cultivate 
such an ideal that our widely-extended influence shall 
really be for the benefit of the community, not only in 
giving them good railway service and cheap power, but 
in some wider and much more important fashion ? 

In relation to science, I have —_— claimed for engi- 
neers a very high place, a place much higher than some 
of my purely scientific friends are dis to allow them. 
M. Fountain talked prose all his lite without knowing 
it. So I really believe not a few engineers have spent 
their whole lives in scientific work while they were 
nominally only earning their daily bread in ordinary 
mechanical pursuits. It is not, however, so much that 
engineering is a science as that the scientific spirit is 
often the basis of engineering, and that when this is the 
case, engineering becomes as truly scientific as any other 
branch of exact research, and none the less scientific 
because it is also the means of making an honest living. 
Engineering problems differ from ordinary academically 
‘scientific ” problems, partly in that they are much more 
complex, and consequently more difficult of anything 
like exact solution, and still more use—exact or in- 
exact—some solution to them has always got to be found. 
Not only must the solution be found, but it has to be 
translated into steel and gun-metal, as well as into £s. d., 
and any mistake will entail very much more serious con- 
sequences than a controversial paper in the Philosophical 
Magazine or @ letter in Nature pointing out a wrong 
estimate of terrestial radioactivity in pre-historic epochs. 

It has been, no doubt, a source of regret to many who 
have passed this chair, as it is to myself, that as years 


go on and experience accuwulates, one’s work comes 
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always more and more to deal with men and matters, with 
general schemes and methods, even with financial means 
and ape ome and less with the directly mechanical 

ems which fascinated us when we were youiger, and 


rob! 
or the sake of which, probably, we took to engi 
all in the first instance. i 


use lamepting it. But, 


questions to 


reasoned from them, 


matter as a a conclusion from his previous reasoning, 
the engineer is acting as truly as a man of 


then, I say, 
science as if he were conducting a 


unknown in actual professional problems. 


But a word of caution—unnecessary to the experienced, 
but sometimes necessary nearer the start. The mere use 
of formule or of exact calculations of any sort is not 
in itself scientific. That man shows far more of the 
scientific spirit who recognises when his data do not allow 
of the use of any exact formule, and who therefore 
reasons with what may be called mathematical common- 
sense, than the man who tries to force the facts to fit a 
class-room formula, and arrives at a result which satisfies 
ising that it bears no relation 
to the facts. The scientific engineer may use elaborate 
calculations or he may not ; a most important part of his 
science lies in judging whether to use them or not. Con- 
versely, the man who calculates elaborately may be work- 
ing scientifically or he may not. The mere calculation is 
not scientific, and in certain cases may only bea cloak to 
essential defects both in scientific method and in technical 


the formula without 


perception. 


I am not going to discuss the question of engineering 
education to-night, still less the greater question of educa- 
tion in general. But the consideration of the relation of 
engineering to science gives me the opportunity of point- 
ing out one matter which stands, or ought to stand, to our 
credit as engineers. In the diseussion on the advantages 
of science as compared with classics as a means for early 
mental development, it is always pointed out that the 

fieoel on rigid reasoning from phenomena which 

can be seen and weighed and measured, and I would 
certainly be the last to decry or to minimise this very 
real pam 9 Perhaps, in the eee bney xm of human 
dev le that the mind 

on dogma —fixed, certain, and in- 


former is 


or of men 
should be nurtu 
fallible—and, if so, the scientific dogma is probably th 


elopment, it is desira’ 


least poisonous variety of the species. But whatever may 
be the case ut first, most men who have devoted their 
lives to science have come eventually to hold their original 
: ise that they are, after 
all, only semi-crystallised versions of very imperfect 
hould have 

the earliest a = working himself free from 
eading-strings. From the day that his 

upilage ends until the last A of his engineering 
fi the fact that there 
are half-a-dozen ways of doing everything, and that the 


dogmas very loosely, and to 
knowledge. And the engineer, of all men, si 
the youthful 

fe he is always face to face wit 


half-dozen ways are more or less equally oe 


suppose most of us carried our boyish ureness 


right through our pupilage, and left our first shops or 
offices with a notion that everything ought to be 
done exactly as it was done there. ut the notion 
was dispelled with an almost overwhelming shock when 
we found out that elsewhere no one in the least 
what our people had been a, but got the same results 
by quite different methods. The more we see of engi- 
neering work the better we know that none of our pro- 
blems has one single solution, that all of them can be 
worked out to the same end in many different ways, 
and that it is very seldom indeed that, except as to 
some small detail, any one method is so much better 
than the others that it has an jal claim to be called 
the right method. If this is t ience of our every- 
day life as engineers, and in relation to the things about 
which we know most and to which we have given a life- 
long study, ought not we engineers to be able to set the 
world at large an example of tolerance and broad-minded- 
ness in other matters and as citizens, which would not be 
easily reached by any other class of the community ? 

To what extent do engineer and artist come in contact? 
It can hardly be denied that there are points which at 
least ought to be points of contact in their work, although 
their paths seem frequently to intersect rather than to 
tangential, and the intersection is too often at 90 deg. ! 
When engineering structures were confined to masonry 
bridges and pumping-stations the matter was compara- 
tively simple. It was difficult to make a stone bridge 
which was structurally efficieat ‘and actually hideous at 
the same time, and many of the older structures of this 
type left nothing to be desired y Mees of beauty of line. 
Whether a castellated or a quasi-Gothic building was the 
most suitable form for a Cornish engine-house may be 
questioned, but, at any rate, many of the pumping-houses 
which once covered the country were not eyesores, and 
along with a not unpleasing exterior they combined 
complete internal suitability. It seems a little odd to 
us now— but it was certainly prompted by worthy 
motives—that even the machinery mside the houses was 
designed on architectural lines which were at least sup- 
posed to be lines of beauty. Even in the time of my own 
apprenticeship it was universal for bed-plates, entabla- 
tares, and other large castings to be finished at their 


engineering at 
This is one of the penalties of old 
age—of engineering old age, at all events; and it is no 
ing of the constructive 
part of an engineer's. work and life, the part on which | h 
some of us look back as the very essence and joy of our 
careers, we can see that it consisted essentially of a long 
series, of scientific problems to be dealt with, scientific 
be answered. If the engineer has dealt 
with these by scientific methods, and in a scientific spirit, 
if he’ has carefully marshalled his data, deliberately 
ised where they were incom- 
plete, estimated the probable effect of their incomplete- 
ness u his judgment and upon the result, and, finally, 
made his decision and taken his action on the whole 


conclusion of the para 
both parties delight to indulge.” 


corners and angles with mouldings more or less carefully 
designed according to classical models. Even movi 
parts, such as the bosses of cranks, were ogeed rou! 
their edges, and no connecting-rod of a stationary engine 
was considered finished without a double ogee ring round 
the middle of its length. Some of these details were 
survivals from cast-iron construction applied to a forge- 
able material, but they all died like many less 

armless customs.* enn’s oscillating engines in the 
Thames steamers, which were at work until only a few 
years ago, had their cylinder cover-nuts of gun-metal, 
each made with a turned ogee moulding at their base like 
a fixed washer ; and the entablatures of the same engines 
were wonderful in their wealth of detail. 

We have ap x come to the conclusion that a mere 
copying of a ical outline in a wrong material is not 
artistic and is not beautiful. Not having had a meta- 
physical training, I do not feel competent to discuss the 
true inwardness of our consciousness that a Parthenon in 
cast iron, or Gothic tracery in steel bars and angles, how- 
ever closely each might imitate its original, would not be 


research | beautiful. But whatever the reason may be, the con- 
with appliances and methods of exactness no precision | sci i 


sciousness is probably there with all of us. Possibly, if 
cast iron hed heen known in Athens 3000 years ago, our 
ideas would have been different. But as it was not, we 
must take things as they are, and ise that our feel- 
ings of to-day, reasonable or unreasonable, are what really 
constitute the facts of the case. . ‘ 

As regards machinery of every kind, from marine 
engines to sewing machines, we have come to recognise 
that at present our business is to use the material 
in the place where it is wanted, and of the form best 
adap for the work which it has to do. Between 
moving machinery and architectural structures there 
is no analogy ; and to apply to the one the classical 
rules or conventions of the other, as was once attempted 
to a certain extent, is surely a mistake in art as well as in 
aor and the eye has now recognised this. But it 
would imply, I think, a very narrow range of perception 
of thin Teautifnl to deny a beauty of a genuine kind— 
although neither classic nor romantic—to an express loco- 
motive, or to a great marine engine as it stands in the 
erecting-shop. We used to compare the hard outline of 
the steamship, with its clumsy funnel and abortive masts, 
with the graceful lines of the three-master and the beau- 
tiful forms and colour of her sails. But even already, 
although steamships are things as yet of our own genera- 
tion, now that they have cut themselves adrift from all 
suggestion of imitation of their predecessors, everyone 
ye seer that there isa dignity in a Dreadnought which 
is almost majestic ; and that the modern liner, properly 
handled, forms really as fine a subject for a picture as a 
full-rigged ship, although naturally the pictures are 
different. 

But with engineering structures the case is different, 
and certainly the question is more difficult. We have to 
build—or to get built for us—bridges, viaducts, dams, 
stations, power-houses, goods-sheds, factories, and so on. 
All of them come into direct comparison with the ordinary 
structures designed by the architect and seen and judged 
by the ge at large. Often, unfortunately and un- 
reasonably, they are compared, not with the ordinary 
structures, but with the noblest of architectural buildings, 
and we are asked to compare, say, York Railway Station 
with York Minster, which is obviousy unfair. 

Engineers nowadays have so little chance of building 
stone bridges that I can hardly mention them as modern 
cnenecetns works, but the great masonry dams of such 
undertaki as Mr, Mansergh’s Birmingham water 
works challenge comparison with any architectural 
structures. Unfortunately, few people see them, and 
the public generally are not disposed to judge us by Craig 
Goch or Caban h. Perhaps our greatest difficulty 
in this matter is with our steel bridges. They are un- 
avoidably so much in evidence that even ‘‘the man in 
the street” considers himself fully competent to form, 
and therefore to express, an opinion about them. I need 
not say that ‘‘ the man in the street” is really able to do 
nothing of the kind, except, of course, to express an 
opinion. None the less it oves us to take care what 
we are doing, not for the sake of the mere surface opinion 
of to-day, but in order that, by the time our work has 
become ancient, it may also considered worthy of the 
respect due to ge, not the mere survival of an early- 
Victorian period in the youth of engineering. Our first 
consideration should be—of course, after considerations 
as to strength and engineering suitability—that the 
form of the structure should be determined essentially 
by the material of which it is made, and not based 
upon the forms of older structures, however beautiful 
in themselves, built of quite different materials. The 
carved mouldings and details which lend so much 
beauty to a structure of stone, are apt to impress 
us only as ‘“‘cheap and nasty” when re uced in cast 
iron, Similarly, the curves and scrolls of a Gothic 
pattern, if imitated in malleable iron on a structural 
scale, do not give the idea of beauty, but merely of 
material used in a wrong way. The matter is not really 
one for argument ; we must just accept the situation as it 
stands, and be thankful that we are not expected to be 
definitely ornamental as well as useful. Given, however, 
that our material, as a first law, is to be used in a fashion 
for which its physical qualities adapt it, it yet remains 
that there may often be half-a-dozen forms in which the 
material may be distributed, in which the economy will 
be practically equal, but of which the satisfaction to the 


* I remember a pocket-book of the period which said 
of the connecting-rods of beam-engines:—‘‘ Makers of 


beam-engines generally rely on this detail, as ladies do 
on heir tenn : 


ets—namely, on the useful and ornamental 
ernalia of the whole, in which 








sense of beauty will be very different. It would be ijn- 
pant here, even if I had myself the necessary artistic 

owledge, to discuss the question of how the lines of a 
structure—and our structures are all lines together—a‘i ect 
our sense of its pre ions. But hm gy of structures 
which, although doubtless economically designed, .re 
undoubtedly hideous, will occur to many. On the other 
Rectlinne a = yond a Bridge here, or 

ing’s Suspension Bri in New York—mzny 
others might be named—are examples of what can be 
done to please the eye, while at the same time utilising 
the material with every possible economy, and satisfying 
all the demands of scientific fitness. 

At the risk, however, of being considered a Philistine, 
I feel bound to say that I do not consider a well-designed 
lattice-girder—such, for example, as those of the Charing 
Cross Bridge—to be in itself ugly. I admit that the old 
Charing Cross Station roof was an eye-sore from the 
river, a3 is the present Cannon-Street Station roof; but 
that is another story, and notatall an easy one to deal with, 
for from inside there ap nothing to be said against 
these structures zsthetically. But as to the bridge itself, 
I make bold to say that after another forty or fifty years, 
if the bridge is still in its place, it will be ised that 
a straight line is not in itself hideous—which seems to 
have been ised long ago in Athens. And if it be 
once admitted in ———_ that a girder-bridge, in spite 
of being straight, may be looked at without pious horror, 
the critics may cease to affect displeasure, and even 
come to such structures as simple and straight- 
forward, and in their whole effect not at all unpleasing. 
I speak, of course, of the girders themselves, and not of 
such cast-iron humps between them above the piers as 
there are at Cannon-street, for which, I confess, I can 
suggest as little justification as I can for the shape of 
the sometimes admired arches of Westminster Bridge. 

If it be suggested, as it sometimes is, that the “laws” 
of art are immutable, and that nothing in the universe 
can make a thing beautiful that is not already beautiful, 
I think we have a simple reply in the reversal of a 
popular proverb—in reality it is life which is long and art 
which is short. Life continues through all the centuries, 
but art changes its aspect with each of them. Is it to be 
supposed that the architects of Egypt or Assyria, whose 
buildings were sumptuous with frescoes and “graven 
images,” would have appreciated the cold monotony of a 
Grecian temple of 3000 ears later? Or would the archi- 
tects of Athens have had anything to say to the men of 
the middle ages, who covered their temples with micro- 
scopic detail, who forsook the dignity of the straight line 
for the frivolity of the curve, and shut out the free air by 
bits of colou lass? 

bout engineering buildings the same class of ques- 
tions does not arise. They must just take their place 
with any other buildings. If they are for purely indus- 
trial purposes, their form, and even their external ap- 
pearance, must inevitably be mainly determined by their 
purpose. But even here we are most of us familiar with 
the extraordinary difference which a little artistic feeling 
can make by very small changes and at small expense, 
and I hope that in future we may not be so great sinners 
as in the past in this respect. ; 

We expect architects to consult and employ engineers 
to help them over structural difficulties, and we may 
even scoff when they come to grief for not doing so. 
They are, on the other hand, quite entitled to turn the 
tables on us when they see that an engineer has put up a 
hideous barn which they could have transformed intc a 

leasing structure by their own special knowledge, and 

y that sense of form which it has been their chief busi- 
ness to cultivate, while we have been working at bending 
moments and breaking loads. ‘ ‘ A 

I have spoken of engineering in relation to art; it 
would, perhaps, be put down to cowardice if I did not’ 
say something of the relation of engineers and engi- 
neering to Nature, especially as my mountaineering col- 
leagues at the Alpine Club occasionally try to convince 
me that if I had any conscience I should renounce engi- 
neering altogether. We are sometimes guilty of dis- 
figuring Nature, I believe arid regret. What is the 
extent of our guilt? ' , : 

Our interference with Nature—that is, especially with 
natural scenery—comes practically under two heads—the 
erection of works for Wie utilisation of water, either for 
use in cities or for power, and the construction of rail- 
ways in mountainous or other beautiful districts. __ 

he first is the easier to deal with. The conversion of 
upland valley bottoms into lakes by the construction of 
dams seems to me to be out of court at once. I am not 
inclined to admit that to cover boggy peat land with blue 
water is doing any harm to Nature, or that a fine masonry 
dam is an eyesore. Moreover, if it is required for the 
supply of water to cities which could not obtain the water 
otherwise, it is a “work of necessity and mercy,” and 
there is no more to be said about it, unless the engineer does 
his work with wanton di to all appearances, which, 
I believe, is never . Water-storage for power 
ar can hardly be put upon quite so high a level, no 
Soc ¢, and, unfortunately, such works are generally accom- 
panied by pipe-lines, which, it must be owned, are not 
things of beauty. But if the net result of the whole 
is to give employment to hundreds of men in places 
where hitherto no one could maintain himself, and 
to utilise natural sources of power, hitherto neglected, 
for doing useful work on the spot where they exist, 
then I think an impartial arbitrator would say that 
the schemes were justified, even at the expense of rulinz 
a straight line on the landscape. I admit that tu quoqw< 
is not argument, but some of us who love the hills best 
find, I think, that the scar along the hillside made for # 
deer-road is every bit as disfiguring in itself as a pipeline 
while it is infinitely less agreeable in all its suggestions. 
It may cheer the guilty engineers a little to think that, if 
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here is anything iniquitous in the atilisation of water- 
oowell Fm try San our whole nation is involved in 
the guilt accompanying the utilisation of its coal-fields, 
compared to which the construction of a few dozen pipe- 
lines is a quite microscopical offence. ; 

[ am not saying anything to justify the putting down 
of a village where hitherto there has no more than 
a ruined hut, because this seems to me to require no 
justification whatever. If we engineers can help to create 
places where @ few of the overflowing thousands of our 
population ean find healthy and remunerative occupation, 
we have nothing to repent of, even if, as I quite admit, 
the bare landseape would please some of us (myself cer- 
tainly included) much better than the sight of the works 
and cottages. ‘ , : 

There remain: to be considered mountain railways, or 
railways in mountainous districts. These really may be 
put into three categories. — There come first the great 
limes, like the Simplon, which run through mountainous 
districts, and which are important means Of continental 
communication. I have already suggested that it might 
possibly have been better for the world if it had stuck to 
stage-coaches and had never gone travelling; but the 
world itself elected otherwise, and such works, therefore, 
require no justification. Also I must add that some of 
them—the St. Gothard and the Albula lines are examples 
—rather add interest to the landscape than disfigure it. 
I admit that in Switzerland I have often wished that the 
railways would burn smokeless coal, for in that case the 
trail of white steam would be a beauty in itself, and cer- 
tainly more in gn | with the landscape than the trail 
of dust and filth which marked the course of the diligence 
along the high road. 

For another class of mountain railways the same justi- 
fication of public utility cannot be pleaded, while at the 
same time they are too often acco’ jied by appre- 
ciable injury to the landsca I mean such lines as those 
from Grindelwald over the Scheidegg, from Visp to 
Zermatt and to the Gorner Grat, or, in our ‘own country, 
up Snowdon, besides a host of miserable *‘ funiculars.” 
The whole class must be put together as merely the pro- 
duct of a modern tourist madness. They are absolutely 
unnecessary ; they serve merely to get the public without 
trouble to places where the public would not otherwise 
go, and from which they never would missed. But 
however much we may dislike them, and however strongly 
we may feel that no real benefit is gained, either by the 
public or any one else, from carting trippers by the thou- 
sand up to the Wengern Alp, to look at the avalanches, it 
may be pointed out that we engineers are after all not 
responsible for their existence, but <7 for their safety 
after they have been decided on. The worst criminal 
requires the cleverest counsel, and we are entitled to sup- 

that the engineers who have taken up these works 

ave considered that they acted for their clients in the 

same impartial spirit that a barrister acts for a defendant 

whom he knows to be a villain, but for whom it is his 
business to do the best he can. 

I am afraid that this may be said to be all in the nature 
of special pleading, and confess that I would much prefer 
to beable to deny that engineers had anything to do with 
the matter at all. If an earthquake, with wisely selec- 
tive tendencies, could wipe the whole of such lines out of 
existence, and leave the country as it was, the world 
would be all the more endurable, and the enemy would 
have no further cause for scoffing. 

Id that the feeling of contempt and dislike 
which we have for these things leads us sometimes, how- 
ever, to exaggerate the actual da which they do to 
Nature. Happily, Nature is very forgiving, and has a 
way of covering up engineering iniquities so completely, 
in a few years, that they practically disappear and cease 
to trouble the eye. It is not so, unfortunately, with the 
works of a kindred profession. The railway to St. Moritz, 
for example, is almost out of sight; the railway station is 
perfectly harmless ; but St. Moritz itself spread, in all its 
hideousness, about a lovely lake side, is nothing less than 
a scar on the face of the earth—an absolute shock when 
you catch sight of it suddenly. For this, happily. we 
engineers cannot held responsible; I wou gladly 
believe that Swiss builders employ no architects, if any- 
one would only say so authoritatively. 

It cannot be denied, however, that there is a further 
class of mountain railways which represent criminality 
so bad that it ought to go without counsel altogether— 
railways which are not only totally unnecessary, but are 
violently and impertinently out of keeping with the 
spirit of their surroundings. Of such lines the so-called 
“ Jungfrau-Bahn ” (which begins with a falsehood by 
implication in its very name) is surely the chief. The 
opoes line from Pontresina to St. Moritz by the 

tatzer See runs it very close, and the suggested lines up 
the Val d’Anniviers and the Schillenen, and there are 
not a few others. I hope one can say that such lines are 
not initiated by engineers, but I wish one could also add 
that no engineer would have anything to do with them. 
Tam glad to know that an influential Swiss society is at 
last taking up this matter with some vigour, both as 
regards railways and buildings, and we must all wish it 
success in its endeavours. 

With another profession, that of the law, we are 
brought by our daily work into very close connection, so 
close that in many matters it is necessary for the engineer 
to carry out his work in the most strictly legal spirit, how- 
ever undesirable it would be for him to be ‘‘his own 
lawyer.” All engineering work of importance is carried 
out according to both a specification and a contract. An 
engineer prepares the specification and is practically 
responsible for the contract, while very often other engi- 
neers—from the manufacturing side—accept both docu- 
ments and undertake to work to them. There is little 
dou'st that the more strictly legal, which means in this 


irresponsible or inex 





tase equitable, the conduct of both parties is, in reference | 


to these documents, the less is the probability that the 
aid of the purely professional lawyer will have to be called 
in later on. 

Tn er ye ae on ae side —¥ is one yen and 
simple, t absolutely necessary, duty to ‘orm in 
reference to these d ts—namely, to read them. 
The duty is as simple and as obvious as “keeping your 
eye on the ball” in another phase of existence, and is 
just as often neglected. Hence many tears. If the 
contractor or manufacturer is dealing with a —— 
and experienced engineer, he may be sure that the docu- 
ments are intended to mean what they say, and that— 
barring mistakes—they do mean it. If, therefore, he 
finds that he cannot do what he is asked to do, there is 
nothing to be gained by slurring it over. he only 
means of avoiding trouble is the raising of all doubtful 
points before the work begins, so as to get them settled. 
If, on the other hand, the contractor is ing with an 
ienced engineer, and no doubt 
there are such, it is the more necessary that he should 
know exactly what he is asked to do. For in ti case 
there may meanings in the documents which only 
careful reading will discover, but which will certainly be 
taken advantage of, later on, against the contractor 
himself. 

On the side of the engineer who draws up the specifi- 
cation, it is surely his duty, after drawing it up, after 
stating as clearly as possible his requirements, to endea- 
vour to go through it from the point of view of the con- 
tractor, and make sure that can be no reasonable 
doubt of the meaning of the words or phrases he has em- 
ployed. This is every bit as true of the specification as 
of the contract; but whereas with the latter there is 
always legal help available, with the former the engineer 
has to trust to his own power of exact expression in saying 
just what he wants, and no more and no less than he 
intends to have. 

The question of how much or how little to put in a 
specification is one about which no very general rule can 
be laid down. Naturally, much depends on the engineer. 
on the contractor or manufacturer, and on the nature of 
the work. But first and particularly it is the duty of the 
engineer to define exactly what results he wishes to obtain. 
If he is unable to say what he wants he can hardly be the 
right man for the work, and had better leave it alone. 

de can also say, quite exactly, the nature of the mate- 
rials he requires to be used. In the majority of 
cases he can also say in what way the work is to 
carried out, what machinery or apparatus or appliances 
are to be used, and how they are to be arranged or 
applied. Or, if there are several ways in which his 
requirements can be met, he can indicate one of them 
and leave the contractor to suggest others. No doubt 
cases arise in which the requirements are such as can 
fully met by certain methods or appliances only of a cer- 
tain particular manufacterer or contractor, but in general 
& specification cannot be too full—it can certainly never 
be too clear—in dealing with general requirements and 
results. But in details it may very easily be too full, and 
no greater mistake can be made—nor any mistake more 
likely to lead to vexatious litigation later on—than to 
crowd up a specification with detailed particulars as to 
matters which every competent contractor or manufac- 
turer can carry out equally well in his own way. 
I would therefore put as the characteristics of a 
specification, definiteness and clearness always, fulness 
as to requirements and as to guarantees, freedom and 
openness as to those details and methods which are 
largely matters where contractors have had very varying 
ex periences. 

Personally I have very strong views as to the inadvisa- 
bility of making an engineer the arbitrator in relation to 
his own specification, although I know that some public 
bodies have different ideas. But even where the engineer 
is not the final arbitrator, there are sure to man 
points of detail in relation to the carrying out of the wor! 
according to the specification which he solely will have to 
settle. And in these it is very desirable that his attitude 
should be, as far as possible, that of an arbitrator rather 
than of a y to a dispute. It is really here that 
the special importance of definiteness and clearness 
in the original wording of his —— comes in. 
If he has said exactly what he wanted in terms 
which could not reasonably be misunderstood—if they 
had been reasonably and carefully read to start with— 
he can make his decision as fairly as if he were an 
arbitrator. But if his specification has not been clear, 
or has been insufficient to start with, his decision must 
necessarily be coloured by his own unexpressed intentions, 
his own view of what he meant; so that, although 
honestly given, it may not be by any means certainly the 
decision which an arbitrator would have given under the 
same conditions. Strictness, or even what is called 
severity, in a specification is not in itself against the 
interest of the contractor. As long as he can see what is 
wanted it is his business to prepare for it. If the con- 
tractor presumes on the engineer being slack in construing 
his requirements, that is his fault, and he is rightly penal- 
ised when it turns out that he has caughta tartar. Buta 
carelessly-worded specification, or one in which important 
requirements are slurred over or only indicated inferen- 
tially, is unfair to the contractor, is unworthy of the 
engineer, and is likely to lead both into trouble as well as 
to result in unsatisfactory work. 

With ordinary commercial life, every engineer stands 
in very close touch—the manufacturer, of course, directly, 
the consultant indirectly, but hardly less intimately. e 
shall not go wrong, any of us, if we can only make up our 
minds that, as to our work—whether hand-work or brain- 
work, metal-work or paper-work—its quality is the first 
thing to be consid , and that, as to ourselves no 
amount of profit is worth having if it is obtained by us as 
mere money-getting machines, and not as gentlemen. 











We are rather fond of talking loosely of engineering as 
a ‘‘ profession.” I am not sure what authority is entitled 
to say whether engineering is or is not a profession. 
It must be a very young one certainly, if it is one at all. 
But by all means let us call it a profession, and then let 
us do our work accordingly. I fear it must be confessed 
that with some engineers things have occasionally not 
been thenght unworthy or improper which, although not 
in themselves dishonest, would impossible among 
lawyers or doctors, which ought to be impossible among 
gentlemen, and which would be impossible among our- 
selves if our organisation were as com and our 
etiquette as strict as in the older professions. I ask 
members of this Institution to keep before them, for their 
own sakes, as well as for the honour of the Institution, an 
ideal of business or professional conduct at least as high 
as exists in the older and recognised professions of lew 
and medicine, even although honourable behaviour cannot, 
among us, be enforced by legal penalties or disqualifica- 


tions. Even the warmest admirer of free im in the 
physical world will admit that in the world of ideas— 
which, after all, is the real world—there are some importa- 


tions which we would willingly ibit altogether. And 
for us engineers such an import (I hope it is not, after all, 
a native manufacture) is represented by the notion that 
an engineer may remain a gentleman in his private capa- 
city while in business affairs he habitually sets ‘ smart- 
—= ” before honesty and money-getting before every- 
thing. 

A more subtle difficulty connected with the business 
side of our engineering life arises in the relations between 
the two great sections of engineering, which one may call 
the contractorial and the consultant. Each branch is 
honourable in itself—neither more than the other, many 
excellent engineers also have changed from one to the other 
for their own advantage, and to the advantage of engi- 
neering also. But now and then an attempt is made 
honourable men, and in all honesty, to be contractors and 
consultants at the same time. Every such attempt, so far 
as I know, has ended in failure, and I am sure that the 
combination is to be deprecated. It may be a counsel of 
perfection, but I woul oA pd far as to say that a con- 
sultant ought not even to hold shares in any manufacturing 
company with which there is the slightest chance that he 
may have to do in his professional capacity. There’ are 
seed of things in which we can invest money without 

ing in the least hampered by a self-denying ordinance 


be | of this extent. 


It goes without saying that the relationship of engi- 
neering work to the industrial life of the country. is of 
vast importance. Directly, engineers are very large em- 
ployers of labour ; indirectly, Cproegh our railways and 
manufactures, we must be responsible for the employ- 
ment of more “‘labour ”—vsing the word in the popular 
sense—than any other set of men. It would obviousl 
be impossible for me, in the few minutes at my disposal, 
to discuss here our industrial relationships. Only let me 
ex an earnest wish that, for the sake of the well- 
being of the country as a whole, and of everybody con- 
nected with engineering, from the fitter’s mate to the 
Past-President, and for the sake of the work which we 
are carrying on and carrying out, these industrial 
relations be kept out of the unstable whirlpool of 
politics. It is quite difficult enough to manage our 
own affairs, to see fair all round as we should wish to do, 
to keep the relations between man and man friendly and 
honourable, and at the same time those between employer 
and employed strict and business-like, without the inter- 
ference of gentlemen who can see no virtues on one 
side and no faults on the other, and whose only remedy 
for all the troubles which now exist is the establish- 
ment of a state of war under conditions of maximum 
irritation and ill-feeling. Would it not be ible to 
take advan of the present time, when beyond’ the 
usual local differences, no great industrial disputes are 
pending, when the relations between employers and 
poo gt are, taken over the whole country, friendly 
and cordial, and when business generally is ming 
more prosperous, to follow up the good beginnings which 
have already been made, and which have been so eminently 
successful in their practical working, and tw take still more 
extended steps towards the establishment of joint trade 
committees, appointed specially to act when required as 
arbitration tribunals, under experienced leaders whose 
names would commiand universal confidence? Hitherto we 
have too often tried arbitration only when a fight was 
imminent, and when feelings were already strong on both 
sides, when each side had made up its mind vigorously, 
and when for either to give way meant some injury to 
amour Surely that is a wrong way altogether. 
Is it impossible for us, in a matter where both personal and 
public interests are so much involved, to have some reason- 
able foresight ? Let the people who may be opponents at 
some future time, but whose highest interests as citizens 
must always be identical, however different the two sides of 
the shield may look—come together in time and not only 
discuss, but arrange the best means they can devise for 
dealing with and settling disputes of all kinds as they arise 
—before they arise. We know perfectly well that disputes 
will arise, and we know just as well that only in very excep- 
tional cases is either of the two sides likely to be entirely 
right. At poe the two sides say ‘‘can’t” and ‘‘ must ” 
to each ot until they are out of breath, and angry. 
How much better if machinery existed which had ‘been 
created by both parties together, in which both had 
reason to trust, which could take up and settle the diffi- 
culties before the stage of mutual recrimination and vitu- 

tion had even commenced. But it is necessary in 
the very first place, necessary before any really useful steps 
can be taken, that each side should admit frankly and 
fairly the possibility that it may not be entirely right, and 
that the conclusion which is most to its apparent interest 
may not be the right one or the most desirable one. There 
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are times when the employers must put up with diminished 
profits —they have no divine aoe that everything should 
remain as it has been when it has been. most satisfactory 
to them ; there are times when the7employed must put up 
with reduced wages—they have no divine right to a per- 
manent continuance of the wages they have earned when 
trade was at its very busiest. Unfortunately, it is ver 
difficult for all of us to believe honestly, or even to admit 
for argument’s sake, that a really just fate would ever mete 
out to us a less satisfactory result than the best we have 
had, and we are all apt to think that ‘‘ bad times” ought 
rightly to affect most other people bafore they should 
touch us. As to certain mischief-makers whose avowed 
object is to set employers and employed by the ears, 
to make them believe that they are natural enemies, 
whose view of the State is limited to the narrow horizon 
of what they are pleased to consider their own ‘‘class,” 
they must be left to the common-sense of the members of 
the State generally, and of their own ‘‘class” in par- 
ticular, After all, it is to be hoped that the majority of 
citizens are neither doctrinaires nor ‘‘ professional ” poli- 
ticians, but men wishful that the State should prosper 
through the common prosperity of all its sections, and 
men who recognise, I hope, that every section has duties 
as well as rights, while it has at the same time rights as 
well as duties. 

Speaking to a Society which contains s> many em- 
ployers, I ought, perhaps, to add a word here. At the 
— moment the cry that ‘‘ Capital” and ‘‘ Labour” 

whatever these may be exactly—that point is never made 
clear) are, and must be, absolutely opposed to each other, 
comes from the side of ‘* Labour,” or rather from some 
loud-voiced folk who pose as representing that side, and 
some of whom honestly think they are representing it. 
But it would be unwise and unphilosophic for us to be too 
indignant, or too angry, or too virtuous on this point. It 
is only fair to recollect that it is only within the last cen- 
tury or so that society in proves has really recognised 
that no one of its sections has paramount importance, but 
that the welfare of all sections is equally desirable. Only 
in the nineteenth century, really, did it become an obvious 
commonplace that nothing can be the ‘‘ right” of one sec- 
tion which is essentially injurious to another section; that 
what we call social differences merely mean differences in 
the daily friends and companions among whom life isspent, 
and, above all, that financial position is a detail hardly 
worth consideration. Probably there was no such actual 
preaching of class enmity a century ago on the one side as 
there is at present on the other. But that was not 
because the wealthier side was broader-minded then than 
the poorer side is now, but only because it was not thought 
worth while to treat as serious enemies those who were 
too often assumed to be created by Providence to be 
“*inferiors.” That es has happily gone, and, not 
unnaturally, the spread of broader and more humane ideas 
has stai with those classes to whom—living a less 
anxious and a freer life—it is more easy to ba genuinely 
liberal. In time, let us hope, the feeling will extend 
itself to all classes of citizens; but meantime let us make 
sure that we, on our side, do not allow our feelings or 
actions to be influenced by irritation at the nonsense of 
foolish talkers. It is for us to show by our conduct that 
the suggested enmity does not exist, and to devote our- 
selves to the promotion of the “‘ solidarity of labour” in a 
true sense—the common welfare of all who work, whether 
a head or hand, or both—the welfare of the whole 
tate. 

So much for the present. What of the future of engi- 
neering? Is it possible to predict, or even to indicate 
with any approach to certainty, the lines on which the 
engineering work of our grandsons is likely to be carried 
out? I fear that it is not possible. I have tried to think 
out whether there is anything in mechanical science cor- 
responding to the ‘‘survival of the fittest,” any definite 
and traceable lines along which evolution takes place, or, 
indeed, anything which can rightly be called ‘‘ evolution ” 
taking place at all. If only this did occur, we might be 
able to recognise its direction, and by such recognition 
help in bringing about a sort of artificial selection which— 
as with plants and animals—might prove a wise accelera- 
tion to the slow action of unaided natural selection. 

Toa certain limited extent a traceable process of evo- 
lution does apply to both machinery and structures— 
with the latter only to a very limited extent indeed. It 
cannot be said, I suppose, that we can to-day make finer 
masunry structures—structures more perfect either from 
an artistic or a scientific point of view—than the Romans 
could, or the Greeks before them, or the Egyptians long 
before either. The only great developments in struc- 
tural work have come about through the use of new 
materials and new methods for handling them. Con- 
crete on the one hand—which in its present form may be 
considered new—and steel on the other hand, especially, 
have entirely altered our structural methods. It is not 
difficult to trace in the designs of the steel structures of 
the last twenty-five yeara, following on the iron structures 
of sixty years ago, fairly continuous modifications in the 
direction of adaptability of means to end—i.e., in the 
sopusaten of improved and extended scientific know- 
ledge. But the real evolutio difficulty—and there- 
fore the difficulty of saying anything about the future— 
is the a of the origin of species, just as in 
biological matters. Biologically one form changes into 
another with a gradation in time which is almost geo- 
logical. We cannot find of any species a time immediately 
before which—immediately, that is, within 100,000 years 
—nothing very closely resembling that species existed. 
With us it is different. In structural works we may say 
that iron or steel and masonry represent different 
‘‘species.” But yet you can fix a date before which 
there were no wrought-iron reaeen or even attempts at 
them, and fif “ years after which there were thousands. As 


a species, steel structures may certainly be said to represent 








a ‘separate creation.” The years taken to develop iron 
and steel-making machinery, and to > the methods 
for using the material, are so few, historically, as tore) 
sent only an instant in terrestrial time. And before them 
the centuries went on one after another without bring- 
ing about the least indication of what was to happen in 
the fulness of time. 

With machinery the same thing occurs, even in more 
marked fashion ; one ‘‘ species” after another starts sud- 
denly into being, sometimes through the inventive talent 
of a single man, perhaps more often through the joint 
endeavours of many minds, directed to one a point 
by some oo ry enamel of practical industrial life. No 
doubt it might be suggested that the reaction wheel of 
Hero was a great grandfather of the present steam-tur- 
bine ; and I dare say it may be possible by diligent search 
to find—at least on paper—a somewhat discontinuous series 
of actual or possible machines connecting the one with the 
other over the interval of a couple of thousand years. 
But so little is there any real connection between them that 
up to a few yeara ago Hero’s machine was always given in 
historical text-books simply as a steam-engine, and as the 
precursor of the present steam engine pure and simple, 
with no reference whatever to the special psculiarity— 
in fact, in spite of that peculiarity—that it was a turbine. 
Although no doubt the steam-turbine of to-day is a deve- 
lopment of and improvement on the steam-turbine of 
twenty years ago, yet practically all this development and 
improvement has occurred at once, instantaneously, while 
nothing whatever occurred between 8.0. 200 and about 
1880. The steam-tnrbine, in fact, was a new species, a 
** separate creation,” and, as such, nothing connected with 
it or its possibilities could have been predicted on evolu- 
tionary lines beforehand. 

With the ordinary reciprocating steam-engine the case 
is, no doubt, different, but ~~ | in degree. From New- 
comen’s time onwards there has been something like 
continuous evolutionary progress to the present day, and 
it is not difficult to trace out the general lines of progress. 
But even within this psriod .certain variations have 
occurred with almost startling suddenness. I find it 
difficult to realise that when I went to Jarrow as a 
draughtsman, less than forty years ago, there cw only 
have been a dozen or so draughtsmen in the whole king- 
dom, of whom I happened to be one, who had even had 
the drawings of a compound marine engine in their hands, 
and that at Jarrow I had myself the good fortune to wor 
out (under my old chief, the late Mr. F. C. Marshall) the 
designs for the firat marine compounds built on the Tyne, 
when sizes of cylinders, position of cranks, ratios of ex- 
pansion, capacity of receivers, &c , were all matters to be 
discussed and settled ab initio, instead of being mere 
matters of everyday routine, familiar to every second- 
year student. 

It would appear as if ‘‘invention,” whether in the 
popular acceptation of the word, or in the sense of pains- 
taking working out directed to an object of immediate 
importance, constitutes such a disturbing influence in 
mechanical or engineering evolution that it is useless to 
attempt prophecy on evolutionary lines. It is, I am 
afraid, still more useless to try to forestall the future by 
trying to do to-day what one thinks may possibly be done 
by others ten or twenty years hence. Such attempts 
have been made several times, and much a3 we may admire 
the spirit of the attempt, we cannot, judging by results, 
admire its wisdom. The building of the Great Eastern, 
whose history is a pathetic tragedy in engineering, which 
had to be broken up for scrap almost in sight of the 
Carmania and Caronia, is a case in point which will occur 
to everyone. 

But once discovery, or invention, or patient investiga- 
tion has created its new species, be it material, or method, 
or machine, the thing itself falls inevitably into line, and 
has to submit to the operation of certain general ten- 
dencies, which people are fond of calling “laws” It 
must either work out its success along lines which can be 
fairly well predicated, or it will fail to work out any 
success at all, fail to fall in with the general scheme of 
the (mechanical) universe, and disappear. 

But here again, unfortunately, ‘‘artificial selection” 
sometimes comes in, and plays havoc with the “laws.” 
For although it may be pretty safely said that no inven- 
tion becomes a great success that is not sound and useful 
essentially, it must also be admitted that every now and 
then an invention of distinct utility disappears altogether 
-—failing either through want of money or push on the 
part of its friends. or by too much money and push on 
the part of its rivals. 

Once the species, however, has outlived such difficulties, 
its further development or improvement generally follows 
along more or less intelligible, but somewhat. complicated 
lines. Simplification, for instance, almost invariably 
comes, and may be carried to the furthest point possible, 
short of imparing the completeness of the work. But, on 
the other hand, in certain cases where extreme complete- 
ness is the thing absolutely essential, the developed 
machine is less simple than the original one. Similarly 
with cost ; a development which tends to reduce price is 
the usual one, but considerations as to the probable life of 
a machine, or the desired life of any ticular machine, 
the probable duration of the demand its products, its 
cost of maintenance, &c., may outweigh in many cases the 
question of first cost, and make the improved machine 
much dearer than the original one. Where a machine is 
devised to perform some special function, its merits may 
be shown either by the cheapness with which it carries out 
its function, or by the excellence of the work which it 
oy ee Here again the two directions of progress ma. 

incompatible, and the particular direction in whic 
progress will occur will be determined by the cireum- 
stances of the case. J 

Another direction of development, especially in con- 

nection with mechanical affairs, is no doubt the increase 








of directness, the avoidance of transformation, ani! the 
decrease in the number of separate stages by whi:|) a 
required result is obtained. e burn coal, pass a ) art 
of the heat of combustion to water through metal wiijich 
absorbs some of it, and utilise the balance for eva; ra- 
tion. We use a portion of the energy so gained by the 
steam in doing mechanical work, and a portion of this 
portion is transformed into electrical energy. But clec- 
trical energy as such is required for very few purposes, 
so that in general some percentage of the electrical enorzy 
is again turned into mechanical work, and even of this 
only a small part is actually useful—or it is turned into 
heat, of which a still smaller fraction appears as |izht, 
and is used as such. I @ paper-on this subject before 
the Royal Institution some thirteen years ago, in which I 
pointed out that in the case of electric light much less 
than one per cent. of the whole heat of combustion with 
which the process started appeared actually as the useful 
and saleable commodity—light—at the end. Electric 
lamps are more economical now, but the proportion still 
remains ludicrously small. 

It would seem natural to hope, therefore, in looking 
forward, that one of the chief directions in which the 
engineers of the future will carry out successful work will 
be that of increasing directness, avoiding transformation, 
and greatly increasing the efticiency of whatever trans- 
formations remain n Engineers hardly need the 
warning, but the public certainly does, that so called 
‘*improvements” in this direction, made without know- 
ledge of what existing efficiencies are, or which embody 

hysical impossibilities as soon as they are reduced to 

gure3, are not schemes in which to invest money or 
promising real engineering development, to say nothing 
of commercial success. 

But again, the actual happenings of the case have to a 
considerable extent falsified the idea that progress was 
to be in the direction of reduced transformation. Some 
of the older electrical works, supplying direct and un- 
transformed current on a large scale over moderate dis- 
tances, are to-day selling or utilising over 90 per cent. of 
the energy which they generate. But geographical and 
other conditions have rendered it necessary, in many cases, 
to choose power-house sites so distant that high-tension 
transmission, and consequently one or more sets of trans- 
formation losses, were unavoidable, so that often the 90 
per cent. is reduced to 80 or even 75 per cent. Oddly 


k | enough, there appears at the moment to be a tendency to 


forget, in the joy of triamphing over distance, that the 
transformations, aithough forming an integral part of ex- 
cellent apeiness, are in themselves purely evils, however 
unavoidable for the present. It is to be hoped that the 
next decade may see the development of methods which 
will retain the pace Bend of the high pressure for trans- 
mission, without the very serious drawback in loss of effi- 
ciency which at present accompanies it. 

I am very conscious that the survey which I have 
attempted to put before you this evening of our own 
work in its exterior relations has been a very incomplete 
one. I have not been able even to mention our relations 
to the profession of medicine through the great group of 
pon granioe | works which have to do with water supply 
and sewage dis Works of that kind and some 
others are also intimately connected with municipal life, 
unfortunately sometimes with municipal politics as well. 
A discussion of the relationship of the engineer to the 
public-who-wish-to-move-about [it is a pity that our 
language does not lend itself to the manufacture of com- 
pound words like the German], is a matter to which 
alone an entire address might be devoted. Telephony 
and telegraphy bring us into contact with public de- 
partments, and occasionally, it is said, give us some 
little experience in the use of the material known 
as ‘ tape,” which, in common with all other 
aen-telbaledl a materials (such, for example, as shellac and 
string), is an abomination to the really mechanical mind 
and fingers. Literature, I am afraid, disownsus; I have 
even heard it denied that the contents of the engineering 
part of my library could be called ‘‘ books” at all in any 
worthy acceptance of the word. That was, no doubt, the 
extreme view of a very superior person. Still, we may 
claim credit for our technical literature as literature at 
least in the one respect that we use words—often inele- 
gsntly, no doubt—to express our ideas as clearly as 
possible, and not as indications of the absence of any 
ideas or of their extreme haziness when they exist. This 
one quality I hope we have in common with the highest 
in literature, even if our ideas themselves are despised as 
merely commonplace and mechanical. 

All these matters tempt greatly to further talk, but I 
have been too long already. The greatest temptation of 
all is to try and work out the effect of the mechanical 
bent of modern civilisation on the ideas which man 
generally conceives of the universe around him—that is, 
on the whole system of philosophy which consciously or 
unconsciously determines his motives and actions, in 
this twentieth century. But such a subject demands 
another time and another speaker, some one who, while 
not less of an engineer than your President, shall be 
more of a philosopher ; and I leave it, not without re- 
luctance, to form the subject for some future presidential 
address. I hope that, when I have finally retired into 
the friendly oblivion of a past-presidency, I may still be 
here to listen to it. 





New Copper Minxs.—Copper ore has recently been 
discovered in Vikrjé, in North Sweden, and extensive 
investigations have shown that the ore is of very satisfac- 
tory quality, inasmuch as it contains 8.35 per cent. of 
copper, whilst only 3.2 per cent. is required to make the 

ing of it remunerative. The ore deposits are under- 
stood to be of some magnitude, and experimental an! 
preparatory working has already commenced. 
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ELECTRICAL APPARATUS. 


9330. E. F. Moy, P. H. Bastie, and Ernest F. 
Moy, Limited, London. Mounting Electrical Instru- 
ments. (3 Figs] April 20, 1906.—This invention relates to 
improvements in the ccnst:uction of amet vc ltmet and 
similar instruments, and is particularly applicable to the type of 
instrument generally known as the ‘‘edgewise” pattern. The 
object is to give a wider range of adjustment to the instrument, 
and so to arrange the supporting and clamping parts as to avoid 
risk of the instrument falling from its supports while it is being 
adjusted. This improved form of instrument is constructed so 
that the one pattern of case is suitable for use in any position, 
either with the scale horizontal or vertical ; and when fixed on a 
switchboard, or in a’ similar } os‘tion, it can be radially adjusted 
through an arc of approximately 180 deg. The case of the instru- 














ment a is made with two circular grooves b, one on each side of 
the case, into which fit two circular webs c on the side plates d 
of the bracket. The base of the bracket, which is provided with 
suitable holes for fixing it to a switchboard panel, is fitted with 
two pins g on each side, the side plates d are pfovided with holes 
to fit on these pins, and with two clamping-screws f with right 
and left-hand threads, so that when the instrument is adjus to 
the required angle it can be fixed there by turning one or both of 
the right and left-handed clamping-screws f. It will be observed 
that the side plates d are kept clear of the centre of the instru- 
ment so that the cover-plates j can be removed for inspecting and 
adjusting the movement of the instrument without interfering 
with the fixing arrangements or the position of the instrument. 
(Accepted September 12, 1906.) 


22,654. A. P. Wood and the Lancashire ° 
and Motor Company, Limited, Manchester. Dy- 
namo-Electric Generators. [1 Fig.) November 6, 1905.— 
This invention relates to aj atus adapted to equalise the out- 
put of main generators supplying energy to a fluctuating external 
load, the object being to provide auxiliary dynamo-electric 
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machinery for this purpose, and so dispense with or reduce the 
batteries now used for the same pu’ . 
mprovement consists in Neg BL] com 


tion with the auxiliary machine a booster having field windings 
arranged either on the booster field directly, or partly or wholly 
och es field of an exciter supplying current to excite the booster 


eapacity of the sto: 


For this purpose, the na- 


in its action without the use of automatically or hand-operated 
rheostats. A,B are the positive and negative bus-bars, and C! 
and C2 the main generators ; D and F are res; vely the booster 
and the auxiliary machine connected in across the mains 
between the points L and M ; and O and P are the feeders leading 
to the external circults. The booster D is driven by a motor E, 
which is preferably an electro-motor connected across the bus- 

s ‘A, B, or other suitable source. The auxiliary machine is 
connected to a heavy fiy-wheel G of sufficient mass to absorb the 
necestary energy between the given limits of speed. The booster 
field is excited by a shunt-winding d4 across the bus-bars ; a series 
winding d3, carrying the main current or a suitably-diverted 
portion thereof; a shunt self-exciting winding d, connected 
across the booster terminals t! and ¢2 ; and a winding d! in series 
with the booster and auxiliary machine, to compensate for the 
drop of volts in the armature of the booster. The auxili 
machine field is excited by a shunt-winding /2; and a compen- 
sating winding /!, similar to the winding d! on the booster, may, 
in some cases, be fitted ; the winding f! may be connected across 
a diverting resistance K (in the same way that d® is connected 
across the diverting resistance H), so that the ratio between the 
current which passes through the winding and the total current 
may be adjusted by alteration of the tion of the switch-arm. 
The winding /1 may, in some cases, be connected to a diverting 
resistance K in the feeder between M and P, so that the current 
in it may be an adjustable proportion of the feeder current ; and 
the diverting resistance H may be placed on the feeder between L 
and O. The fly-wheel G is preferably mounted on the shaft of 
the machine F. (Accepted September 12, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20,342. The Wolseley Tool and Motor-Car Com- 

any, Limited, and A. A. f \. 

nternal-Combustion es. [4 8.) October 9, 
1905.—The invention relates to the type of internal-combustion 
engine in which the combustible mixture is pumped, under the 
maximum compression required in the working cylinder or 
cylinders, into a reservoir, this reservoir being made sufficiently 
strong to withstand an explosion of its contents in case, by any 
accident, the same should be fired, and in which combustible 
mixture from the reservoir is admitted to a motor cylinder of the 
two-stroke-cycle type, or to each of a plurality of such cylinders, 
driving its piston forwards during a portion of the stroke until 
its volume is sufficient to constitute the required charge, when it 
is ignited, and drives the piston forwards under a considerably 
increased force. The piston A in the cylinder A! drives the pump- 
piston B.. G is the reservoir, into which explosive mixture is 
charged by the pump-piston B. The pump has a by-passage b, 
which, when the piston B is in its downward position, is in com- 
munication with the interior of the pump-cylinder at both faces 
of the piston. During the down-stroke of the piston B com- 
bustible mixture is drawn in. As the piston returns the com- 
bustible charge is forced through the passage way G! into the 
reservoir G. During the up-stroke of the piston B combustible 
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(20,34 2) 
mixture is admitted to the underside thereof, and on the next 
down-stroke this combustible’ mixture is compresse*. At the 
bottom of the stroke the upper end of the by-pass ) is put into 
communication with the cylinder above the piston, and the 
mixture which has been compressed flows through the by-pass 
and mixes with the mixture which has been drawn in on the 
down-stroke. As the piston moves upwards again the mixture is 
compressed within jthe cylinder, and a considerable portion 
thereof forced into the reservoir. The combustible mixture 
stored within the reservoir G is supplied to the various motor 
cylinders, for which purpose each motor cylinder E! has an inlet 
valve h, which controls a passage-way from the reservoir to the 
cylinder. When combustible mixture from the reservoir G is 
admitted to a cylinder E!, it drives down, by the pressure of such 
mixture, its piston E, until the valve A closes. The iston E con- 
tinues to travel a short distance, and the charge, while still under 
substantially reservoir pressure, is then ignited, and the remain- 
ing portion of the stroke performed under the expansion of the 
ignition. The purpose of the piston travelling a short distance 
after the closing of the valve / is to provide against any risk of 
the ignition taking place before the valve is properly closed, and 
thereby against any risk of the mixture within the reservoir 
woe: A ignited through the ignition of a charge in the cylinder. 
(Accepted September 12, 1906.) 

480. H. C. L. Holden, Blackheath. Electrical 
I on Devices. [2 Figs.) October 23, 1905.—In the appli- 
cation of what is known as high-tension ignition to multi-cylinder 
internal-combustion engines, it has hitherto been the practice 
when using only one induction coil in conjunction with a high- 
tension distributor, to ensure the spark being uu in the 
proper cylinder, to have a separate and distinct make-and-break 
device in the primary circuit for each cylinder. According to 
this invention, there is only one contact-breaker in the primary 





circuit, which is driven by the engine at such a speed, correspond- 
ing to the number of cylinders, as will supply current and interrupt 
the same to the primary of the single induction coil at the correct 
moment for producing the spark in the cylinders. Thus for a 
two-cylinder engine the speed of the rotating of the 
contact-breaker would be that of the engine itself ; for a three- 
cylinder engine, one-and-a-half times that of the crank-shaft ; 
for a four-cylinder engine, twice the speed of the crank-shaft ; 


shaft, and so on. py ee nya this invention to a four- 
epee engine, A isa wheel either on the crank-shaft of 
the engine itself, or driven from it at the same angular velocity. 
This wheel drives the toothed wheel © at twice the velocity of. 
the crank-shaft. The wheel C carries the contact-breaker H 
which, in conjunction with the contact spring I, makes and 
breaks the circuit of the primary of the induction coil. In order 
to alter the time at which the contact-breaker acts, the spring I 
can be rotated round the centre of O by the lever J through the 
arc LK. The details of the contact-breaker itself H and I can 
be of any convenient form. It will be seen that wheel A also 
drives wheel B at half the angular velocity of the crank-shaft. 
This wheel B carries the rotating arm E of the distributor, which 
is necessary to ensure the secondary current of the induction 
coil producing the spark being conducted to the proper cylinder. 
The current enters the arm E and passes out at one of the four 
plates F to the correct cylinder ; the parts E and F are suitably 
insulated. - The width of the segments is such that they cover an 
arc equal at least to one-half of that the 

H, I can be moved through—namely, the arc 
all positions of the prim contact-breaker when breaking the 
circuit the circuit arm will be in contact with one or other of the 
four plates F. (Accepted September 12, 1906.) 


LIFTING AND HAULING APPLIANCES. 
4045. Tangyes, Limi and E. Johnson, Smeth- 
wick. Lifting-Jacks. ry ny February 19, 1906.—This 
invention consists of improvements in that class of lifting-jacks in 
which the racked lifting-bar of the jack can be raised to the de- 
sired height directly by hand ; that is, yy of the 
operating mechanism which is employed to the lifting-bar 
only when a load is on the jack. The improvements have for 
their object to simplify the construction and arrangements of 
the parts and a of the jacks. In carrying the invention 
into effect, a racked lifting-bar b and spur-pinion d gearing with 
the rack of the bar are employ: The spur-pinion spindle is 
driven by worm f and worm-wheel gearing e, the worm of which 
is rotated by the removable handle of the jack, which is fitted on 
or engages in the spindle g. The axis of the driving-worm / is 
preferably inclined, so that it may be arranged over or under the 
worm-wheel ¢ with which the driving worm / is to gear, as may 
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be found most convenient. The essential feature of the invention 
is in so constructing and arranging the parts of the gear that the 
driving-worm f and its spindle g, when they are in one piece, is 
capable of a sliding in addition to a rotary motion, the sliding 
motion being effected when the racked bar b is lifted directly by 
hand, the driving-worm being thereby moyed until it is free or 
out of gear with the worm-wheel. By arranging the axis of the 
driving-worm inclined, it tends automatically to return to its 
gearing tion when the lifting-bar has been raised to the de- 
sired height. The racked re b may be permitted to re- 
sume its normal or lowest position when desired by moving the 
driving-worm by hand out of r with the wheel, but combined 
with the jack described. ere may be a thumb-lever to be 
operated by hand when the lifting-bar is to be allowed to fall, the 
acting end of the said thumb-lever having a tooth for engaging 
with the rack of the lifting-bar. (Accepted September 12, 1906.) 


MOTOR ROAD VEHICLES. 


9948. J. W. H. Dew, Chiswick, and the Speedwell 
Motor and Engineering Com , Limited, London. 
Motor Road-Vehicles. [5 Figs.) April 24, 1906.—This 
invention refers to supporting the back or rear part of motor- 
driven vehicles, and to this end a that type of spring 
suspension consisting of springs extending rearwards beyond the 
rear end of the vehicle, the ends of the latter springs carrying the 
rear ends of the axle-carrying springs, while the forward ends of 
the latter are connected to the frame of the vehicle. Now the 
object of the present invention is so to mount the axle-carrying 
springs—or, as herein termed, the side springs—in this type of 
pring suspension that they will follow the rocking motions of 
the axle when the latter moves in a vertical plane at right angles 
to the length of the vehicle. To the rear end of the chassis of 








~~ - 





the vehicle is connected, by bolts or otherwise, in any convenient 
manner, the butt end of a plate or leaf-spring 2, this spring 
extending rearwardly beyond the chassis upon each side thereof, 
and the rear ends of the spring 2 extend outwards away from the 
axis of the vehicle, and to the said ends the rear ends of the side 
springs 4 are connected, while the forward ends of the side 
ngs 4 are carried by brackets from the sides of the chissis 1 
of the vehicle, forward of the rear axle, and the latter axle is 
fixed in the us manner to the side springs 4. Thus there is 
provided a more elastic and flexible suspension for the rear end of 
the chassis than heretofore. The side springs 4 are carried at 
their ends by shackles 5, 6, as shown; but, in addition to such 
shackles, a bearing is provided in order to allow the 
springs 4 to have a rocking;motion at right angles to that_motion 








The booster is thus made quite automatic and reyersible 





for a six-cylinder cngine, three times the speed of the crank- 
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7, through the lower ends of the shackles 5, 6, 
sleeves forming part of a shackle engagement 9, the lower pin 10 
of which connects the shackle 9 at the rear end to the rear out- 
turned end of the rear spring 2, while at the forward end of each 
side spring 4 the pin 10 connects the shackle 9 to a bracket 
ceeding from the side of the frame of the vehicle. It will be 
e that when the rear axle of the vehicle is rocked in a 
vertical plane at right angles to the said vehicle, the springs 4 
will free to rock and follow the motions of the said axle 


i 


he 
without any twisting strains being thrown on to the said 
(Accepted September 12, 1906.) 


25,050. L. Renault, 


Billancourt, 
Antesting Bovtess. (1 Fig.] December 2, 1905.—This in- 
vention has for its object improvements intended to ensure in a 


still more perfect manner the tightness of the joints of the appa- 
ratus described in the Specification -of ‘Letters Patent No. 24. 
of 1905, whilst at the same time simplifying the construction 
the regulation of the shock-absorbing device. The piston is double, 
and in order to facilitate manufacture, the body of the shock- 
absor device is made in two , 1, 2, which are approxi- 
pone milar, and are bolted r by means of bolts, which are 
exactly centred relatively one to the other. The two-pistons 3 
and 4, which are solid one with the other, receive their movement, 
as explained in the above-mentioned specification, by means of a 
system of levers 5,6. The main characteristic of the device con- 
sists in the fact that the double piston 3, 4 presents a longitudinal 
cylindrical passage 7, in which is mounted a cylindrical rod 8, 
leaving a certain amount of play between it and the walls of the 
7. is annular space permits of the passage of the liquid 
contained in the apparatus from the chamber 9 to the chamber 
10, or vice versd, and repl the passag ged laterally in 








the device described in the above-mentioned specification. The 
capacity of the central part 11 of the shock-absorbing apparatus 
has been increased with the object of still ensuring the complete 
filling of the end chambers 9, 10. Screw-pl 12, 18 enable the 
chamber 11 to be filled. The o; jon is as follows :—The appa- 
ratus being completely filled with liquid, any effort exerted upon 
the rod 6 is transmitted to the double piston by the rod 5. e 
liquid of one of the chambers 9 or 10 being thereby compressed, 
tends to escape, and passing through the annular space 7, 

directly into the other chamber 10 or 9. Obviously the resistance 
of the above shock-absorbing device depends upon the section of 
the annular space between the rod and the bore of the piston ; 
this resistance is therefore modified by: —— the rod 8. A set 
of rods of different diameter may be employed, it being easy to 
interchange them, since in order to_do so it is only necessary 
unscrew a nut at the end of part 2. By this means any dismount- 
ing or regulation of the apparatus is obviated. It should clearly 
be understood that the improvement described above is equally 
applicable to the case of a a: with cupped leathers as repre- 
sented, as to cases in- which valves are arranged in the piston. 
(Accepted September 12, 1906.) 


RAILWAYS AND TRAMWAYS. 


23,261. J. Lacey, Bristol. Combined Platform Step 
and Gate. (3 Figs.) November 13, 1905.-The object of this 
invention is to provide a tram-car with an improved arrangement 
of the kind in which the platform step and gate are intercon- 
nected, the step being brought into a position for use when the 
gate is opened, and removed from this position when the is 
closed. According to this invention, the gate is conn with 
the step, which is mounted on a platform bearer in such manner 
that it can be moved from the position in which the tread is 
horizontal to a position in which the tread is vertical, through 
the medium of a lever and a block movable up or down in a 
slide. R!is the dash-iron of the tram-car, and Ris an upright 
connected thereto at its upper end, and bolted at its lower end 
to the platform. To an upper laterally projecting arm on the 
upright R one corner of the gate Q is connected, and toa lower 
projecting arm one end of a lever H is connected. The lever 
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H is connected at a point K intermediate its ends to the end 
of one of the members of the wate. When the gate is moved to 
the closed position the bers are moved, the one from the 
other, and the distance between the top and bottom edges of 
the gate is reduced. Owing to the manner in which the gate 
isswung, the upper ends of the gate members will remain in prac- 
tically the same plane, and the lower ends will move upwardly. 
As the lever H is connected to a member that extends towards 
the gate, an upward movement will be im- 
gate is closed, and the lever will 
yg? pe weep eB u 

or down in . In arrangement now ng 4 
the es F are formed in or as part of the dash-iron pillar G!, 
but it will be obvious that they may be formed otherwise. Gis a 
link adjustable in length and connected at one end to the block 
E, of the lever H. . isa 
seen 
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that the turning movement of the lever H due to the closing of 
the gate will impart an u movement to the block E, an 
also 


is, the gate is locked in its closed position by means 
EO eh 
on the " on or is form @ recess. en 

jenet and — the catch extends towards 


the is e catch is reversed, and the recess is 
on the lower edge thereof. When the gate is fully open the 
recess in the catch can be caused to engage with a pin carried 
by the , and so prevent rattling, slackness, or shifting of the 
gate. (Accepted September 12, 1906.) 


petertwerne, GmD Berlin, 

Germany. og ey on Systems. 
(2 Figs.) April27, 1906.—It is known that in alternating-current 
t 8 the trolley-wires are, for the purpose of reducing 
their section, fed into from the supply mains by means of trans- 
formers placed along the line. By the present invention, the 
transformer windings are connected in such a manner that the 
vehicles are in series with the primary windings and in lel 
with the windings S = F ggee omen ! this 
arrangement a special return wire for the primary ing is 
rendered unnecessary, although the rails are only used as con- 
ductors between a vehicle and the neighbouring connecting 
ints of the transformers. The figure shows the arrangement 
for a single line of rails wherein a is the current source, b the 
trolley-wire,-c the vehicle, d the rails,-¢,; f the transformers, 
which are nearest to the vehicle, with the primary windings g, h, 
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and the secondary windings i, k. The former are connected 
between the supply main / and the rails d, the latter between the 
trolley-wire b and the railsd. If the rails d are now used by a 
vehicle e, and this is in the position shown in the drawing, the 
current will flow as follows :—A current flows from the source a 
over the trolley-wire 6 to the vehicle c. From the latter the 
current reaches the rails and flows partly to the left over the 
primary winding g of the transformer ¢ and partly to the right 
over the D apenned winding A of the transformer / to the line J and 
back to the source. A second current flows from the secondary 
winding i of the transformer e over the trolley-wire b, vehicle ¢, 
rails d, and back to the winding i. And, finally, a third current 
flows from the winding k of the transformer / over the trolley- 
wire b, vehicle ¢, rails d, and back to winding k. The rails are 
consequently only used as conductors between-the-two trans- 


windings. (Accepted September 12, 1906.) 


to | STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


18,128. Belliss and Morcom, Limited, and A. Jude, 
Turbines. (40 Figs.) September 7, 1905.— 

This invention relates to improved methods of construction of 
the guide-blades and vanes turbines, and to improved means 
whereby they are assembled in a secure and rigid manner to 
compose the stator and rotor respectively. The important novel 
feature which is common to the constructions described and 
illustrated in the specification is the formation of two or more 
consecutive guide-blades or vanes in one piece, whereby each 
lends strength and rigidity to the others which are integral with 
it, and, by the forked form of the twin shanks, provide easy 
means for getting a secure holdfast to the stator and rotor 
agents by a piece-interposed. within the branches of the 
fork. Also the constructions, the details of which are varied, all 
conform to the condition that the component parts can be 
machined from a strip of uniform section by a repetition proces 
involving Say soem small cost and providing great uni- 
formity. The drawings show the form and fixing as adapted to 
the external periphery of a cylindrical disc or drum, which in 
general would constitute the rotor, the attached portions in 
these instances being vanes. But such a disc or drum is not 
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necessarily the rotor. It may be the stator, in which case the 
attachments would be distinguished by the term ‘‘ guide-blades.” 
Fig. 1 shows the form of a strip, rolied or otherwise made, which 
is adapted to the formation of guide-blades or vanes according to 
this invention. Fig. 2 shows a piece, severed from the strip, of 
length sufficient to form two guide-blades or vanes, diminished in 
width in the central part a, and still more so for a short portion 
at each end b, these end lugs } being destined to effect a riveted 
attachment to the shrouding. According to the figure, the nar- 
rowed portion a is not central relatively to the middle of the 
strip, being thus arranged to enable the front and tail edges of 
the guide-blades or vanes to differ from one another, when so 
esi The wide portions of Fig. 2 are bent to the shape 
required to form the guide-blade or vane surfaces. After this 
operation, the central portion a is bent, as shown in Fig. 8, to 
form a forked shank, and provide the means of attachment to 
the stator or. rotor by interposing between the two branches of 
the fork a retaining-block. By closing together slightly the 
ends b, b, or, alternatively, by slightly widening the distance 
apart, the guide-blades or vanes can be ada to be assembled 
radially within, or on the outside, respectively, of a drum. 
(Accepted September 12, 1906.) 


17,869. A. H. Farmer, Devonport, New Zealand. 
Steam-Valves. (3 Figs.] September 4, 1905.—This invention 
relates to improvements in the construction of steam-valves, by 
means of which the valve may be operated te open or close at a 
distance therefrom, and which, should any leak or escape of 
steam occur in the pipes controlled by the valve, such valve will 
be automatically closed so as to shut off the ee steam. A 
cylinder 10 is in communication with the valve ber b, and is 
in constant connection with the steam supply beneath the 

ve-seat ¢. ithin the cylinder 10 fits the piston 11. The 
greater diameter than the valve k. A rock- 





formers, not, however, as return conductors for the primary | }j 


Thus, when one piston is raised, the other is depressed, and yj, 
versa. From a cock 2 lead four pipes, a pipe 3 that en ot 
gee 10 at a point below the piston 11, a pipe 4 tha: enters 
valve-chamber } at a point below the piston A, a pip: 5 that 
enters the cylinder g a point above the piston h, and 2 waste 
pipe 6. The plug of this cock is formed with a passage therein 
which is capable of Cage ram, Bp nee the openings into any 
two adjacent pipes. The pl operated by means of a wheej 
over which runs a chain that leads to any desired point. 8y pulj! 
ing upon this chain for a certain distance the pipes 3 and 4 may 
be connected’; by still further continuing the pull the pipes 3 
and 5 may be connected together ; and by still further cont inuing 
it the. pipes 5 and 6 may be connected. In operating this valve 
it is opened by turning the cock 2 to the position admitting 
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steam from the cylinder 10 to beneath the piston h in the cylinder 
9, and it is closed in the ordinary manner, by screwing down the 
rod j. Should a leakage of steam in the pipes occur sufficient to 
reduce the pressure of steam in the valve-chamber and the con- 

quent upward 88 upon the piston A, then the full pres- 
sure of steam acting on the under-side of the piston 11 will cause 
such piston to be raised, thereby raising the end of the rocking- 
beam 13 connected to it, and depressing the other end, so as to 
force down the rod j and close the valve. The piston 11, being of 
larger area than the valve k, will thus keep such valve closed. In 
like manner, when the steam is ca to pass into the cylinder g 
above the piston A by turning the cock 2 to equalise the pressure 
above and below the piston, the full pressure of the steam upon 
the piston 11 will cause the valve to be closed, and kept closed so 
long as the steam is within the upper end of the cylinder g 
(Accepted September 12, 1906.) 


15,884. W. Weir, Cathcart. Feed-Water Heaters. 
{8 #ys.] August 3, 1905.—This invention relates to improve- 
ment in apparatus for dealing with the exhaust steam from 
auxiliary machinery used in conjunction with marine propelling 
machinery, and consists in an improved design of a combination 
feed-water heater and auxiliary condenser of the kind in which 
steam is caused to pass over the entire feed-heating tube-surface 





vefore passing into tre auxiliary condenser portion of the appa- 
ratus. In-the primary or feed-heater portion A of the apparatus, 
the main feed water supply is pumped by the air-pump or bya 
se te pump through the tubes C, which are supported in the 
tube-plates E, the feed-water inlet being at J, and the outlet at J). 
In the secondary or auxiliary condenser portion of the apparatus 
B, the circulating water supply is taken from the sea by a separate 
pump, and enters at J?, passes through the tubes O!, and is ex- 
pelled at J3. It will be seen that the exhaust steam when con- 
densed in the feed-heater A is permitted to accumulate in the 
bottom of the feed-heater until it reaches such a level as will 
permit it to flow out and —— at G, thus submerging a portion 
of the tube surface, and thereby causing the temperature of the 
condensed steam to be lowered before it leaves the vessel. This 


a 


J /, c 


Fig.i. 





system is also adopted, in a manner not broadly new, in the 
auxiliary condenser, the condensed steam leaving by the passage 
Gl, The exhaust steam from the auxiliary machinery entering 
the vessel A at F must pass over the whole tube surface of the 
feed-heater, and any part of it ini densed passes 
down the connecting-pipe or passage F! into the auxiliary con- 
denser B, where it is condensed. It will be seen that the vessels 
A and Bare thus in open communication with one another on 
the steam side. It will be seen that should the feed-water supply 
failfrom any cause, any uncondensed auxiliary exhaust steam 
will through the feed-heater into the auxiliary condenser, 
and be therein condensed. In the normal working of the appa- 
ratus, when the main engines or turbines are working at full power 
the feed-water supply is generally sufficient to condense the 
whole of the auxiliary exhaust steam; but when mancuvring the 
main engines or running them at reduced power, the combina- 
tion apparatus is of value, as it avoids the necessity for constant 
attention being given to regulating the supply of steam to the 
feed-heater. If desired, a separate direct steam connection M! 
leading into the auxiliary condenser may be fitted. (Accepted 
October 12, 1906.) 








Russtan_Coat-Mininc.— The production of coal in 
Russia in 1905 amounted to 411,657,255 poods, a pood 
being equivalent to 36 Ib. English. The total of 
411,657,255 poods attained was made up as follows :— 
Collieries not yielding a /! other products, 283,579,252 

; collieries having blast-furnaces and iron mines 
attached, 85,345,858 3; collieries yielding other 
products, 42,733,145 poods. The output of 1905 was 
effected by 33 colliery companies, in which capital was 
invested to the extent of 110,634,067 roubles. The profits 
realised in 1905 amounted to 3,523,734 roubles, giving un 
average return of 3} per cent. The dividends distribute! 
for the year amounted to 4,624,000 roubles, representing 
an average return of 4} per cent. The difference between 





val 
a ee ap te 
ing beam 13 is pivoted on the top of the valve, and its two ends 
are articulated to the respective ends of the piston-rods j and 12. 


the profits actually realised and the dividends paid wes 
made up out of previously accumulated reserves. 
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THE GRADING OF PIG IRON FOR 
THE FOUNDRY. 


WaerHer pig iron for foundry purposes should 
be graded and sold on the basis of its appearance 
on fracture, or on the basis of its composition as 
revealed by chemical analysis, is a question which 
has given rise to @ large amount of discussion 
during the last few years, both in America and 
Europe. : 

Less than ten years ago the system of grading 
in vogue in the United States was that which 
obtains in Europe to-day, as is evidenced by the 
following somewhat. caustic remarks made by the 
author of a paper read before the Pittsburg 
Foundrymen’s Association in December, 1898 :— 
«| . We get certain kinds of iron which the 
yard grader knows, by the grace of God, but which 
may or may not be what is needed at the foundry. 
If the spirit of Dud Dudley could make the rounds 
with a pig-iron breaker and grader, he would feel 
perfectly at home, and would rejoice that the art 





VARIATION OF SILICON CONTENT IN 
FOUNDRY PIG IRON, AS TAPPED AT 
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Fig.3. VARIATION OF SILICON CONTENTIN 
FOUNDRY PIG IRON,AS DRAWN FROM 
140 TON MIXER. 
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| 
which he founded in England 260 years ago had 
iol progressed much beyond its original lines 
Dudley had three grades of iron—-gray, mottled, | 
and white. We have thirteen grades regularly, | 
‘nd as many more as may be necessary to confuse 
the purchaser. On the yard, and without any help | 






other than is given by his own experience, the | — BBA HET 
grader distinguishes between the following kinds | any alteration or improvement for two-and-a-half 
©: lron—to wit:—Open silver gray, close silver | centuries, and this in spite of the fact that the 
gray, No. 1 soft, No. 2 soft, No. 1 foundry, No. 2| leading metallurgists, both in this country and on 


forge, mottled, and white. If he needs other 
grades, he makes them as he goes along, so that 
instead of being annoyed at the absurdity of the 
performance, we ought to be thankful that he 
= with thirteen.” 

is was in 1898, but since then a change has 
come over the conditions of sale of the raw material 
of the foundry, mainly owing to the efforts of such 
men‘as T. D. West and Dr. Moldenke. In 1904) 


absurd and irrational. The British. yard grader 
may not be quite so clever as his American e,. 
but is nevertheless able, ‘‘ without any help other 
than is given by his own experience,” to distin- 
guish between No. 3 soft, No. 3 hard, No. 3 
special, No. 3 close, and No. 3 foundry. Here let 
it be remarked that the writer has no fault to fird 
with the pig-iron grader, who, in the great majority 
of cases, carefully and conscientiously performs 


the latter was able to state that ‘‘the American the duties assigned to him. It is the system under 
founder had come to realise that the chemical | which he works which is at fault, and no amount 
specification alone was the best safeguard,” and | of care on his part will yield satisfactory results 
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foundry, No. 3 foundry, No. 4 foundry, gray|the Continent, have declared the method to be 


that *‘in dollars and cents the benefit of science 
to the much-neglected foundry industry in America 
has been incalculable.” A still more striking illus- 
tration of the change is the fact that of a large | 
number of brands of foundry iron recently adver- | 
tised in the United States, no less than 70 per 
cent were offered for sale on the basis of analysis. 

In Europe, however, no such change has yet 
taken place. The ironmasters adhere tenaciously 
to a method which has been in use with hardly 
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so long as he works under a system which is 
radically wrong in principle. 

When considering this question of pig-iron 
classification there are two points which pall for 
special attention :—(i.) The varying nature of the 
product which the blast-furnace yields ; and (ii.) 
the unreliability of fracture as an indication of the 
quality of the iron. We will deal briefly with 


these two points in order. 
Tt is a matter of common knowledge that. the 
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TaBLE I.—Influence of Mixer Treatment on Foundry | composition of pig iron, as taken from the blast- 
Pig Iron furnace, varies within wide limits ; indeed, it is 
: ~|seldom that two consecutive casts of metal from 
L ut. ut. the same furnace are exactly alike. Many series 
- of analyses have been published from time to 
Pig Iron from Pig Iror from 140- | Pig Iron from 280- | time to illustrate this fact; but the most com- 
Blast-Furnace. Ton Mixer. Ton Mixer. plete with which the author is acquainted is 
=e — ; that by Professor Dr. Wiist, of Aachen (‘‘-Klas- 
3| ‘ | ~ El. x s/. ~ yy tee fiir Giessereiroheisen,” Stahl 
£8 | 2 28 8] & \e8| & | 2 |und Fisen, 19056, No. 6, page 346). When o 
iz =| 3 az! & 3 |8%|¢§ 3 | furnace is running upon the same burden, the total 
lilt A NI A A AS carbon, manganese, and phosphorus remain, as 4 
1| ee Row ough hide | Pc. Pp | pule, almost stationary, but the silicon and sulphur 
2/290 | 0.008 vary very greatly ; and as these two elements 
3 1.80 | 0.012 have the most influence in altering the grade of the 
sce | eee iron, and in determining the character of the cast- 
6 | 1.70 W016 | ings poche yer ng they alone will be considered 
7) 1.90 | 0. eee in the present article. 
8|1f0 | Rom | 2 | 207! oo Dr. Wiist estimated the silicon and sulphur eon: 
ree Ben : i = tent of samples from thirty-eight consecutive ta) 
a po : = oan of foundry pig iron, and the results are shown in 
18| 1.28 | 0.087 | 6 | 192) 0.018 Table I. (col. I.) and in the diagrams, Figs. 1 and 2, 
ee ee oe | us| oor | Each tapping consisted of about 20 tons of metal. 
16 2.10 0.018 2 1.84 0.014 2 | 177 | aos From the fomnees the diagrams it will be seen that 
7 | L656 | Oot ; . ae ‘ the iron is subj to great variations as it is 
= — ae - | be 4 ; ise aunt drawn from the blast-furnace. This variable nature 
20 | 3.36 | 0.006 18 | 203 0.012 6 | 1.85 | 0.016 | of pig iron has led to the introduction of large mixers 
| oe | Oe Sl oe | ee : 13e | °0l° | in many steel works, and the use of a mixer at once 
3 2.29 0.018 16 2.20 0.017 2 | 19 | gots suggests itself as a mene oo tne Saeet ot the 
1.88 | 0 7 . | form iron for the iron foundry. e effect of the 
38 ie 0.080 1 eat 0.0168 i? Lee corr mixers is to be seen in columns II. and III. of 
27 | 2.89 0.008 | 20 ane — = oo ons Table I., and in the diagrams, Figs. 3, 4, 5, and 6. 
9 sis QO1D 22 oo | oo16 | 15 | 281 0.017 | The advantage of thoroughly mixing several ta 
30 4.41 0010 2% | 293 / 0016 16 238 0.017 | of metal together in a liquid condition is clearly 
ST oe ee eee) oa | Sy «ol? |shown, The abrupt variations of the silicon per- 
33 | 292 | 0017 26 | 312| 0016 19 | 249 0.016 | centage have been eliminated, and the sulphur con- 
s/$e | cer | | fe:| sas | o | sot] “tots | Suet bas net only bem oyualied, but seo retpesd, 
; BY eas | be is reduction of sulphur percentage wou 0 
22 |. tee] &.| Ei] Qe | & | Ee | 3600 | grost benefit to the British Kronfouner, for British 
88 3.62 | 0.013 | 1 | 8.17| 0.015 | 2 | 261| 0016 | Hig irons, as a rule, have such a high sulphur con- 
‘ -|tent that this element is most difficult to keep 
within proper bounds when calculating -cupola 
mixtures. 
At present, however, it is not the custom to put 
foundry iron through a mixer, and the result is 
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that the ironfounder is supplied with material of 
variable quality and properties, but which appears 
to be quite uniform when judged by its fracture ; 
and this brings us to the second point down for 
consideration—viz., the unreliability of fracture as 
an indication of quality. That the fracture is 
unreliable must be patent to every foundryman 
who thinks over the subject thoroughly, but exactly 
how unreliable is probably only fally known and 
recognised by those who, like the writer, are con- 
stantly engaged in examining large quantities of 
metal which has been graded by fracture. The 
accompanying diagrams will do something towards 
demonstrating how utterly absurd is the present 
system of grading. 

The diagrams in Figs. 7 and 8 refer to a well- 
known brand of Scotch foundry iron, the makers of 
which state, in an advertisement, that ‘‘. . . pig 
iron is so carefully selected that when any special 
grade has been found to give the requisite mixture, 
buyers can rely on always being supplied with that 
particular selection which best suits their purpose.” 

The pig iron was delivered in parcels of 75 tons, 


alter the character of a casting very materially. 
Three truck-loads of an expensive brand of Stafford- 
shire cold-blast iron were unloaded separately and 
carefully sampled during unloading. The analysis 
showed :— 


Silicon. Sulphur. 
Per Cent. Per Cent. 
Iron in truck No. 1 
contained ... oe 0.76 0.135 
Iron in truck No. 2 
contained ... 90s 1.61 0.131 
Tron in truck No. 3 
contain il 1.38 0.130 


With material of such variable composition as 
this iron, and the Scotch foundry iron dealt with 
above, it is absolutely impossible, without analysis, 
to produce castings of anything like uniform quality 
an hardness. A simple calculation will show that 
if these two irons—Scotch foundry and Stafford- 
shire cold-blast—were mixed together in the pro-| 
portion of two to one, the percentage of silicon in | 
the mixture might be anywhere between 1.49 and 





also take place here at no very distant time. Myr. 
John E. Stead, F.R.S., when dealing with this 
subject last year, said :—‘‘I maintain that the time 
has come when this old-time custom must be swept 
away, and it is the buyers of foundry iron only whio 
have the power to effect the change” (Proceedings 
of the Cleveland Institution of Engineers, session 
1904-5, No. 4); and the whole object of the present 
article is to appeal to all buyers, or, at any rate, al] 
large buyers of foundry iron, to demand iron which 
shall conform to a chemical specification. In these 
days of large outputs and of high cutting speeds in 
the yr pray Bee manufacturer demands cast- 
ings of almost absolutely uniform quality in every 
respect, and it is next to impossible to meet this 
demand when the pig iron for the foundry cupola 
is graded and mixed in the old way. It is true that 
not all foundrymen are ready for the change, or 
desirous of it; but this is not surprising, for in 
every trade there is a certain number of men who 

refer groping in the gloom of empiricism to carry- 








and as each parcel was unloaded it was divided into 
five stacks of 15 tons each, the iron being carefully 


VARIATION OF SULPHUR CONTENT IN SCOTCH FOUNDRY RON 


Fig 8. 
AS DELIVERED TO WORKS. 





(9639 UY) 


Tons of Iron delivered. 


sampled as each stack was being piled. In an 
‘*approximate” analysis supplied by the makers, 
the silicon in this grade of iron was stated to be 
2.65 per cent., and the sulphur 0.038 per cent. 
As the silicon varied within a thousand tons of iron 
from 3.87 to 1.85 per cent., and the sulphur from 
0.112 to 0.013 per cent., it is evident that the word 
‘*approximate” has a very wide meaning when 
employed in connection with the analysis of pig 
iron. 

The diagrams in Figs. 9 and 10 deal with a pur- 
chase of 500 tons of East Coast No. 1 hematite. As 
this iron was delivered it was piled into fifty separate 
stacks of 10 tons each, which were sampled, and 
analyses made on the samples so obtained. 

By a legal decision, given last year, mixed numbers 
of hematite iron was defined as ‘‘a grade of iron 
containing not more than 0.05 per cent. sulphur 
and phosphorus.” If mixed numbers of hematite 
may not contain over 0.05 per cent. sulphur, it is 
fairly safe to assume that No. 1—the highest 
grade—should not contain more than 0.04 per 
cent.; indeed, nearly all makers of hematite iron 
give the sulphur percentage of their No. 1 grade 
as 0.03 per cent. In spite of this the analyses 
carried out on the parcel of hematite under con- 
sideration showed that in 180 tons out of the 500 
tons the sulphur content was over 0.04 per cent., 
and in 130 tons it rose to above 0.05 per cent. 
This iron may possibly have been graded by 
analysis; but if so, it is evident that a con- 
siderable proportion of No. 3 grade was put in 
and delivered as No. 1, and that no attempt was 
made to distribute it evenly throughout the whole 
quantity. 

The grading of most makes of cold-blast irons is 
hardly any more satisfactory than that of the hot- 
blast foundry irons. The variations are not usually 
so large, but are still of suffieient importance to 








ing out their work in the full light of scientific 
, knowledge. Such men may for a while delay the 
or introduction of scientificmetallurgy into the foundry ; 
to’ but when once the majority of manufacturers recog- 


3.12 per cent., and sulphur percentage anything 
from 0.052 to 0.120 per cent. 

Those who have had no experience in —— 
using foundry iron by analysis may be inclin 
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ask whether it is possible to secure more uniform | nise, as many have done already, the great advan- 
iron when buying according to chemical composi-| tages which attend the application of chemical 
tion than can be obtained when buying by fracture. | science to the problems of the foundry cupola, the 
The answer to such a question is an aflirmative one, |demand for pig iron to specified composition will 
rovided that the buyer shows sufficient firmness | be of such importance that it must eventually lead 
in his demand for material of a certain specified |to the abandonment of the present empirical and 
composition. For instance, an iron for a particular | unscientific method of grading, and to the adoption 
purpose was required which should be low in silicon | of a rational and scientific system. 
and also low in sulphur. Such an iron is by no | 
means easy to obtain; but a certain firm of iron- | 
makers undertook to deliver an iron which should | 
be of the specified composition—viz., silicon 1.30 to 
1.80 per cent., and sulphur not over 0.04 per cent., | (Concluded from page 588. ) 
preferably under 0.03 per cent. | Havtne given particulars of the history of the 
Table II. shows how well, on the whole, the iron Engineering School at Cambridge, and having dealt 
comes up to specification, and it may here be re-| with the University itself so far as it is affected by 
marked that in use it has answered every require- the engineering side of education, we may proceed 
ment and expectation. | to describe the schools themselves more in detail, 


TaBLE II.—Silicon and Sulphur of Content Foundry oo of the course of in- 
Pig Iron Purchased to Specified Analysis. . 





THE ENGINEERING SCHOOL OF 
CAMBRIDGE UNIVERSITY. 


|and give some 
| struction followe “ae 
Our illustrations on pages 652 and 653 give 














ili - : y Bs Bp ; ; - : 
— = ta ios ot ae interior views of the laboratories. Fig. 1 is a view 
—— —_— —____ | of the testing laboratory devoted mainly to materials 
DeliveryNo.| 1. 2 & | & 5 6 | 7. | & | for construction, Fig. 2 shows one of the electrical 
| || | | ermbarien, rag. 5 te the dynamo-room, Fig. 4 is 
Silicon... 187 |175 17s 160 tar 148 Tor 177 | the engine-house, and Fig. 5 is another view of the 
Sulphur || 0.029 | 0.024 0.034 | 0.030 0.080 0.023 0.029 0.022 | testing laboratory shown in Fig. 1. 
DeliveryNo; 9 lv. | 1 12; 18 | Ws. | 15.'| 16 | The buildings of the Engineering Department 
ae PPE Py - pe | pe pe | are in Free School-lane, and are partly on the site 
Silicon... 104 171 173.37 |187 260 |16s Tes |.of the old Perse School of Cambridge, an ancient 
Sulphur ..| 0.017 | 0.095 | Qose O.018 | 026 | 0.016 0.024 0.017 | foundation for the education of sons of residents. 


| The sclioels are the next buildings to those of the 


Cavendish Laboratory of Physics and the Chemical 
Laboratory. The ay er is under the general 
management of Mr. Bertram Hopkinson, as !’ro- 
fessor of Mechanism and — Mechanics. He is 
assisted by two University lecturers. There are «ls0 
on the staff two University demonstrators, and about 
twelve assistant demonstrators. These take part 


It would seem that the old system of grading by 
fracture has held sway up to the present because 
the demand for material classified according to the 
modern and scientific method has not been suffi- 
ciently important to warrant the abandonment of 
the old system. There are signs, however, that 
the change which has taken place in America may 
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in the lectures, and the supervision of practical 
work. In addition there are skilled instructors in 
exch branch of workshop practice. 

We have already traced the origin of engineering 
instruction at Cambridge University, but it may 
be added in regard to the buildings themselves that 
the present laboratory was commenced in 1892. 
The University provided the site’ and a small 
amount towards the — peas bulk of the 
nece funds for the building and equipment 
wore a largely by engineers; the late 
Duke of Devonshire, who was then Chancellor of 
the University, gave 10001. In 1900 an important 
extension was made owing to the widowand family 
of the late Dr. John Hopkinson founding the 
Hopkinson wing, which cost about 5000/.. The 
University provides a part of the salaries for 
professors, lecturers, an demonstrators, the total 
amount for salaries and other purposes contributed 
by the University being about 1200/. a year. The 
great part of the running expenses, including a part 
of the salaries, is provided for by the students’ 
fees, and this source is found to be about sufficient 
for the purpose. By careful husbanding, it has 
been made to go further than this, as the money 
expended on the drawing-office represents a 
surplus which has been secured by strict attention 
to economy ; and some of the necessary instruc- 
tional plant has also been paid for out of the fees. 

Although the income of the laboratory is suffi- 
cient to meet current expenses, the work of the 
staff is very much crippled by lack of funds needed 
to place the buildings and plant on a sound basis. 
It is needless to point out here that to train a 
student for an engineering career entails greater 
outlay than is required for any other course of 
study. A class-room and books constitute almost 
all the machinery needed by the older faculties ; 
but to teach engineering efficiently and practically, 
the laboratory must be well equipped with engines, 
boilers, and machinery of a most costly descrip- 
tion, whilst the buildings to contain them should also 
be of a solid nature and expensive in construction. 
The Engineering School is modern, and has not the 
inherited resources that have accumulated with 
some older establishments ; on the other hand, the 
engineering industry is of very great importance, 
and represents a vast invested capital ; so that one 
might expect that the great magnates of the engi- 
neering world, many of whom have grown rich by 
the application of science to industry, would take 
care that the teaching of engineering at one of our 
two great seats of learning should not be crippled 
by lack of means. Unfortunately, this expectation 
has not been completely fulfilled ; probably because 
the needs of the Cambridge laboratory have not 
yet been brought prominently before engineers. 

Up to the present the Engineering Department 
has chiefly trained engineers who intend going into 
works or to follow the engineering profession ; and 
the heads of a large number of important engi- 
neering establishments have sent their sons to 
Cambridge. It is, however, anticipated that as time 
goes on there will be a large and increasing number 
of students who propose to follow the teaching 
profession, and who will come to Cambridge for 
the higher education there to be obtained. It is 
to be hoped, however, that the idea will not gain 
ground that a teacher of engineering can be turned 
out complete at Cambridge, or at any other school, 
academy, or university, however well equipped. 
Engineering education has suffered too much 
already by the purely academical method ; and 
though no engineer can be taught his business at a 
teaching establishment, yet, we hold, no one is 
capable of teaching the science of engineering who 
is not an engineer. This is especially true, and 
has been especially neglected, in the case of mathe- 
matics; many young engineers who have been 
through a technical college course are now at a 
disadvantage from the ill-advised methods of their 
mathematical instructors. Happily the governing 
bodies of many of our technical colleges include 
some fairly shrewd engineers who have the sense to 
insist that professors and lecturers shall have 
had practical experience in works. At Cambridge 
most of the senior members of the staff have been 
trained as engineers ; and it is a common practice 
among the younger teachers to spend two or three 
months in a factory or drawing-oftice during the 
Long Vacation. 

It is satisfactory to learn that a number of 
owners and managers of engineering works are 
willing to employ graduates from the engineering 





department who are recommended by the Pro- ' 


fessor, and will a “living wage ;” while some 
are even apne | up” before they have quite 
completed their course. It is worthy of note—and 
we have heard the same thing elsewhere—that 
firms who have shown most appreciation of the 
Cambridye course are those who are commercially 
successful—that is to say, the big, rich establish- 
ments which are most renowned in the engineerin 
world are the best customers of the techni 
colleges. This, perhaps, is no more than might be 
expected, for the most enterprising and progres- 
sive establishments—those that do original work 
and have, therefore, less competition—are generally 
the most successful; given, of course, they are 
well managed in other respects. The firms that 
are slackly conducted, or in which straitened 
financial consideration engross the attention of the 
management, do not need employés who can apply 
scientific methods to design; all they require are 
copyists with a sufficient amount of empirical 
knowledge. The best firms are therefore willing 
to employ the best men and pay them adequately. 
Professor Hopkinson speaks gratefully of the 
services of Mr. Yarrow, who set the tone in this 
country by recognising the value of technical train- 
ing, and who has done so much to encourage engineer- 
ing students at the outset of their career. Mr. 
Donaldson, the chief superintendent of Woolwich 
Arsenal, and others have followed his example ; 
and any student who obtains Honours in engineer- 
ing at Cambridge may now be certain of employ- 
ment as an apprentice without the payment of a 
premium. Many of the Cambridge students have 
their career mapped out before they come to college, 
being the sons or relatives of owners of works; a 
good many enter the public services ; and those 
who go abroad generally receive high pay within a 
short time of leaving college. 

The laboratories and workshops themselves do 
not need a great deal of description; one can 
only say that the authorities have done all that 
they could with the material at their disposal ; 
but if they had more ample funds available, 
they could do a great deal more. The engine- 
room and electrical laboratory form part of the 
building erected in 1890. There are twelve 
engines of small size. Professor Hopkinson con- 
siders it is wise policy in a technical school 
to purchase al an engines of different 
types, rather than to have fewer larger ones, 
as the principles involved are the same, and 
correction can easily be made by the student 
for differences in quantitative results. There 
is a tandem compound engine by Messrs. Robey 
and Co., which will work up to 50 indicated horse- 
power. The cylinders are 8 in. and 144 in. in 
diameter, by 18-in. stroke. It is fitted with variable 
trip-gear, there being a Pickering governor. There 
are surface and jet-condensers, which can be used 
as desired ; and there are tanks for measuring the 
air-pump discharge. These are mounted on scales 
in the usual way. There is also a single-acting, 
high-speed, compound vertical engine, of 25 horse- 
power when running at 500 revolutions per minute. 
A third steam-engine is of the tandem compound 
type, and is of 11 brake horse-power, the makers 
being Messrs. Belliss and Morcom. It is coupled 
direct to a dynamo, and runs at 600 revolutions 
per minute. It has piston-valves, and the articulated 
system of forced lubrication introduced by the late 
Mr. Morcom, the usual oil pressure being about 
15 lb. to the square inch. All these engines are 
so arranged that complete tests can be made so as 
to get out a heat balance-sheet, there being indicator 
gear, brakes, measuring-tanks, and the other usual 
testing appliances. ere is also a small hori- 
zontal, simple steam-engine used for instruction 
in elementary principles. 

The sound practice is here followed of making all 
tests illustrative of the principles that have been 
taught in the class-room, the two methods of in- 
struction going hand in hand. The benefit of at 
once joining up lectures and physical demonstra- 
tions without break or gap can hardly be too strongly 
insisted upon. Although the Lachey of a 
natural law may be grasped by the student at the 
time of explanation, yet it is apt to be fi tten ; 
whilst, on the other hand, a visible application im- 

resses the fact strongly on the mind, so that the 

wledge becomes readily availablé when the time 
comes for its application. 

The internal-combustion engines comprise a 
5 - horse-power Hornsby-Ackroyd gas-engine, a 
small petrol-engine of somewhat ancient design, 
a 10-brake-horse-power Forward gas-engine, and a 








Crossley gas-engine of 5 brake horse-power. The 
latter isnotof recent designand has hot-tubeignition. 
The cylinder is 7} in. in diameter by 9-in. stroke. 
These engines are all used for experimental and 
instructional purposes ; whilst a good deal of valu- 
able research work has been carried on in con- 
nection with them. This has been much aided by 
the use of an exhaust-gas calorimeter, designed 
by Professor Hopkinson, and which is fitted to 
all these internal-combustion motors. This in- 
strument has already been illustrated and de- 
scribed in our columns,* so that it will be sufticient 
tg say here that it consists essentially of a hollow 
vessel, into which the exhaust gases from the 
cylinder of an internal-combustion engine are dis- 
charged. The vessel is surrounded by a water 
jacket, and is so arranged that the gases take a cir- 
cuitous path in passing through it, and at the same 
time are washed by fine sprays of cold water. The 
gases then pass off to the chimney. It will be seen 
that in this way the temperature of thé exhaust 
gases may be reduced from the very great heat at 
which they escape from the cylinder to something 
approaching that of the water used, and the 
latter will absorb the great part of the heat 
units, so that measurement is rendered easy. It 
has been found by experiment that the exhaust 
gases may be Ax a to 110 deg. Fahr. In 
another form of the saine instrument the water 
is introduced quite close to the exhaust-port by 
means of a bat’s-wing gas-burner. This has the 
advantage of cooling the gases before they have 
much time to lose heat by radiation. Some 
interesting experiments have been made by aid 
of this calorimeter ; some of the earlier ones were 
recorded in our issue of August 26, 1904. 

There is also in the engine-house a 25-horse-power 
high-speed Westinghouse engine, coupled to a two- 
phase alternator. This plant, which is used for 

enerating current, was presented by the British 
estinghouse Electric and. Manufacturing Com- 
D 


pany. 

It would take too much space to describe the 
work carried out, which, of course, includes the 
ordinary steam-engine tests, the details of which 
are so well known. Papers of instructions are 
issued to inform students how the various opera- 
tions should be carried out. The meth of 
rigging the indicator, the measurement of con- 
densing water, and other essential features are 
explained. The function of the brake and the 
method of determining mechanical efficiency are 
also explained. The total heat energy delivered 
by the boiler, and the amount converted into 
work in the cylinders, lead up to the heat 
account, and the work to be obtained from a pound 
of steam. The testing of a combined engine and 
dynamo is also dealt with in this little paper, which 
forms a most useful and instructive pamphlet, in 
which the information contained is readily available 
in the laboratory. 

Another sheet of instructions is issued for the 
testing of gas and oil-engines. The equivalent of 
indicated work is explained, as well as the means 
of ascertaining the heat rejected in cooling water, 
that carried away by the exhaust , and that 
lost by radiation and conduction. The paper gives 
a useful warning as to gas-engine tests in stating 
that the engine should be run long enough to allow 
the cooling water to acquire a steady temperature 
due to normal working. Naturally, a careful and 
experienced experimenter would attend to this 
point, but some appear to think that because in a 
gas-engine test there is no disturbing element due 
to the boiler and the amount of fuel in the furnace, 
that gas-engine tests may be of extremely short 
duration, and may be started at any time. 

The steam-generating plant is in an adjoining 
compartment. There are two locomotive type of 
boilers, which are hardly sufficient for the work 
they have to do. 

At the end of the engine-house is placed the de- 
partment for the testing of electrical apparatus and 
machinery. Both alternating and continuous cur- 
rent is laid on, and the testing-tables are fitted 
with small motors of about one horse-power, so as 
to allow a number of tests to be made at once, and 
thus keep the students employed, giving each man 
one experiment. Here is a 5-horse-power induc- 
tion motor, also presented by the Westinghouse 


ay 
The Electrical Laboratory, in another part of the 
building, is fitted up with the necessary appliances 


* See ENGINKERING, vol. lxxviii., page 290, 
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for instruction and research in this branch of engi- 
neering science. The system here is for experi- 
ments to be worked out by the ‘instructors, and 
then set to the students, who carry out the work in 
a practical manner. As in the other branches of 
the department, the leading idea is to teach the 
student the scientific principles underlying the art 
of engineering, drawing the illustrations from 
actual practice. The Electrical Laboratory work 
consists mainly in the testing of dynamos, trans- 
formers and meters, in such a way as to emphasise 
the scientific side ; but full provision is made in 
this room for the necessary preliminary work, such 
as the measurement of resistances, capacities, dc. 
In this part of the establishment there are class- 
rooms, &c., which do not call for especial notice. 
Up to the present we have been dealing with the 
old buildings, but we now come to the section which 
was erected in the year 1900, and which commem- 
orates the late Dr. John Hopkinson. The Test- 
ing Laboratory is well equipped. The chief object 
is a 50-ton Wicksteed testing-machine, worked 
from the town mains-by means of- an intensifier. 
The machine is by Messrs. Buckton, and is of 
modern type. With this the usual tensile, com- 
pressive, and other tests are made. At the time 
of our visit some experimental work was in progress 
relating to strains extended beyond the elastic 
limit of materials, and the recovery of the specimens 
by heat treatment. There are also torsion machines 
and two 5-ton testing-machines. An apparatus for 
illustrating the stresses in a roof truss is in this 
laboratory. Its general design is well shown in 
Fig. 5 on the present page. The stresses set up by 
different loads on the spring-balances are measured 
by means of simple extensumeters on the tension 
members. In analternating-stress machine close by 
a small motor gives the alternations of stress, there 
being a counter to register the number, whilst the 
load is put on by a spring-balance. There are also 
here foundations and a bed upon which an engine 
can be bolted temporarily for the purpose of being 
tested. It is anticipated that a good many firms will 
lend new designs of engines of various kinds for the 
‘purpose. In this way manufacturers and: the labo- 





LaBuRATORY.' APPARATUS FOR SHOWING STRESSES 


of our visit a four-cylinder 16-horse- 
petrol-engine, lent’ by the Daimler 

in’ place for the . purpose 
results obtained should be of especial interest at 
the present time. A 40-horse-power gas-engine, | 
lent by Messrs.. Crossley Brothers, belted to a| 
dynamo from. Messrs. Mather and Platt, was also 
in place, and nearly ready for testing. 

n this department the general plan is followed 
of. making the students carry out the work indivi- | 
dually, and verifying the results of class instruc- | 
tion ; co-ordination of the lecture-theatre and the 
laboratory being a leading principle of the school. 
The advantage of such a method: is, no doubt, 
generally; if not universally, acknowledged. in the 
present day ; but it involves a good dea) of thought | 
and administrative capacity to put this excellent | 
theory into practice. It is the most able and con- 
scientious of our technical instructors who are most 
successful in this respect. 

The elements of micro-photography are also 
taught in this department, students doing their 
own polishing and preparation. of specimens. It 
is not proposed to carry this instruction very far, 
as the complete study of the subject involves | 
alinost endless ramifications; and, moréover, | 
belongs rather to metallurgy than engineering. | 
Recognising, however, the great importance to the | 
engineer of knowing the physical characteristics of 
the metals he uses, rh aa Hopkinson has deter- 
mined to have instruction given in the elements of | 
this engrossing branch of science, so that the 
student may be able to follow the subject. at a 
future time. 

The dynamo-room, shown in Fig. 3 on the pre- 
ceding page, contains a number of different types of 
alternating and continuous-current machines, none 
of large size. Two continuous-current machines | 
were coupled up for the well-known Hopkinson | 
efficiency test. There is also a small rotary con- 
verter given by the Westinghouse Company, and a 
small three-phase machine. There is a rotating 
| contact-maker specially for measuring the instan- 
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It consists of an ebonite disc with a 
wer marine | copper contact-piece, so that current is only taken 


The device is a 
familiar one. 

In this part of the building there are four large 
class-rooms and some smaller ones. The former 
include the well-arranged and spacious lecture- 
| theatre in which Secfion G was berthed during 
the Cambridge meeting of the British Association 
in 1904. On the floor above are small rooms set 
apart for research work. One student was, at the 
time of our visit, engaged in a most interesting 
enquiry for the purpose of determining the elastic 
properties of steel and copper by the rate of pro- 

gation of waves along rods of these metals. 

here is alsoa library of technical works and books 
of reference in this section of the establishment. 

Passing down to the first floor again, we came to 
the lecture and preparation rooms ; and from thence 
in the new building we proceeded_to the depart- 
ment devoted to hydraulics, where there are 
apparatus to illustrate the flow of water in pipes, 
over weirs, and other phenomena connected with 
the subject. In the older University building, now 
allotted to engineering, there are rooms devuted to 
research work for more advanced students, an im- 
portant branch of study being the heat treatment 
of steel. It may be'added that Professor Hopkin- 
son is now engaged in collaboration with Mr. R. A. 
Hadfield in investigating the behaviour of various 
descriptions of steel in very strong magnetic fields. 
A high-speed impact testing-machine is also in this 
part of the building. It is capable of being run up 
to 3000 revolutions per minute, and it is anticipated 
that some interesting results will be obtained, to 
which we hope to make further reference in- due 
course. Another room is set apart for instruction 
in the use of surveying instruments, and beyond 
this is another lecture-room. In the drawing-office 
instruction is given in the principles of draughts- 
manship, it not being the aim of. the instructors 
to turn out finished draughtsmen, but rather to in- 
struct the students in the principles of design, 
such as the working out of stresses, the construc- 
tion of crank-effort diagrams, training in graphic 
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methods, and like exercises, which require know- 
ledge rather than skill. In this, as in all other 
departments, the principle is followed of making 
lectures and class-room instruction go hand-in- 
hand with the practical demonstration. Two rooms 
in this section are devoted to simple experi- 
ments in mechanics and elementary physics. It 
is rather sad to hear how completely uninstructed 
young men often are upon the most elementary 
laws of Nature. Facts which should be common 
knowledge for all educated persons are almost un- 
known to many who have had an expensive educa- 
tion, and who would blush for a false quantity, 
or die for shame at a forgotten aspirate. For this 
reason much time is lost at college in teaching what 
students ought to have learnt at school. Iu these 
last-named rooms there is a good deal of simple 
apparatus for illustrating such phenomena as the 
latent heat of steam, specific heat, &c. 

The residence formerly occupied by the head 
master of the old Perse School was being used at 
the time of our visit as an annexe of the Engineer- 
ing Department. Here there was a chemical 
laboratory in one room, electrical apparatus in 
another, whilst various temporary uses were found 
for other apartments. It is hoped, however, to 
pull down this fine old house, and use the site for 
the erection of a much-needed extension ; however 
much one may regret the destruction of an old 
landmark, the future of hundreds of young men 
cannot be sacrificed to a modified antiquarian 
interest. From the school-house we passed to the 
laboratory reserved for the use of the Professor. 
Here Mr. Hopkinson was working on the problem 
of explosion, and the specific heat of the products 
of combustion of the gas engine. The subject is 
one of the first importance in the present day, 
and we propose shortly to publish an article dealing 
with the results of this research by Professor Hop- 
kinson, who has devoted much attention of late to 
the principles of gas-engine workin z and the pheno- 
mena of gaseous explosions. It is hardly necessary 
to point out what admirable training is afforded to 
those fortunate students who are selected to assist 
the Professor in this work. 

The last section we shall, mention is that which 
comprises the old machine-shops, which were used 
for engineering instruction thirty years ago by Pro- 
fessor Stuart. These shops are rather a sad con- 
trast to the newer buildings. They sadly need 
pulling down, and something lighter and more 
commodious being erected in their place ; but here 
again the eternal want of pence is the bar to higher 
things. The machine-tools are largely in keeping 
with the shops, but doubtless serve the purpose of 
teaching those principles of mechanics which are 
the same whether applied to a fifty-year-old lathe 
or a most modern tool for high-speed steel. It 
would be desirable, however, if only for the comfort 
of all engaged, if the shops were rebuilt. 

This concludes our notice of Cambridge Uni- 
versity Department of Engineering, and it only 
remains to thank Professor Hopkinson and the 
members of his staff for the courtésy and attention 
they have shown in enabling us to prepare these 
notes. We hope at no very distant date to be able 
to chronicle a large extension of the department 
and the facilities afforded for engineering instruc- 
tion in Cambridge 








INTERNATIONAL CONGRESS FOR 
TESTING MATERIALS. 
(Concluded from page 639.) 

Testina Steam, Gas, aNnD Water Pipes. 

roressok H. J. Hannover, director of the 
Danish State Testing Institute at Copenhagen, pre- 
sented a paper on the methods of ‘‘ Testing Steam, 
Gas, and Water Pipes in Denmark,” embodyin 
the specifications for wrought-iron boiler-tubes an 

and water mains, and researches conducted 
at the institute. German practice is, on the whole, 
adhered to, and most of the researches had pre- 
viously been published in the journal u- 
muterialienkunde, of 1904. 


Ercuine Tests.—Macroscoric EXaMINaTION OF 
Tron. 

Professor E. Heyn, of the Materialpriifung- 
samt, near Berlin, presented an instructive illus- 
trated report on ‘‘ Methods of Etching Malleable 
Iron, and the Lessons to be Learnt Therefrom.” 
Professor Heyn did not recommend the use of 
hydrochloric acid, which is usually employed in 





addition to nitric acid, iodine, &c., because this 
acid dissolved out certain constituents and produced 
cavities in the polished specimens, which were 
not there originally, and undercut the surface. 
Cuprammonium chloride,* one gramme of the solid 
salt dissolved ia 12 grammes of water, acted much 
more uniformly, he said, and taught the experienced 
eye a great deal even without the aid of the micro- 
scope. The concentration was essential ; with too 
weak solutions the spongy metallic copper which 
was deposited on the iron could not be wiped off 
afterwards with a cotton-wool pad, and too strong 
solutions acted too rapidly. The etching ‘was 
effected in a kind of developer-tray, and took about 
one minute. The solution was not suited for gray 
irons, nor for special steels. Minute pores in the 
surface became clogged during the polishing, but 
betrayed themselves by the liquid oozing out from 
them. Spots rich in carbon appeared dark after 
etching, spots rich in phosphorus likewise ; but the 
distinction of the two was easy. As the high phos- 
phorus iron was much more soluble in hydrochloric 
acid than the low phosphorus iron, this acid re- 
moved the phosphide rather than revealed its pre- 
sence. Tests made with samples specially prepared 
in rolling-mills showed that the phosphorus tended 
more to segregate than the carbon. Sulphur also 
segregated ; to distinguish it from phosphorus, 
without recourse to the microscope, the author filed 
a sample smooth, put a piece of silk on it, moistened 

reviously with mercuric chloride, and treated the 
iron with hydrochloric acid; the silk would be 
darkened, owing to the local generation of sul- 

huretted hydrogen. Great care had to be used 
in sampling ; cuttings turned on the lathe were un- 
suitable, and samples from holes drilled to different 
depths might well give different analyses ; the hole 
should be carried right through the core, not too 
near the edge. These features were explained by 
references to rails, fractures, welds, and other 
examples. 

Mr. W. Ast, in a second report, dealt with ‘‘ The 
International Researches in Macroscopic Examina- 
tion,” reproducing the replies he had received from 
various quarters, including Messrs. C. B, Dudley 
and Kreuzpointner, of the Pennsylvania Railroad, 
and giving a résumé, brought up to date, of the 
development of macroscopic (etching) tests. Ger- 
many, Austria-Hungary, and Switzerland, he said, 
paid considerable attention to these ready technical 
and scientific tests, which were little used, so far, 
elsewhere. Though the matter might not be ripe 
yet for specifications, etching afforded a great help, 
for instance, in the preliminary selection of test 
rods, 

Tue Procress or MeTALLoGRaAPHy, 


Messrs. F. Osmond and G. Cartaud presented a 
report on ‘‘ The Progress of Metallography since 
the Budapest Corigress, 1901,” in two parts, the 
first part having been as for the intended 
Congress at -8t.: Petersburg, the second for the 
period since 1904, when great activity has pre- 
vailed, especially in the domain of alloys. The 
brief critical remarks of the authors respecting Mr. 
Beilby’s theory, that polishing created by itself a 
superficial hardened layer, only states a fact which 
Mr.: Beilby, we believe, ha himself emphasise. 
In another paper, Messrs. F. Osmond, Ch. Frémont, 
and G. Cartaud classified the ‘‘ Phenomena of De- 
formation and Rupture in Iron and Steel” in the 
light of recent researches. 


Specrat Sregis; Attoys or NicKEL Anp IRON ; 
ALLorropiIc TRANSFORMATIONS. 


Most of the papers on alloys, or their substances, 
have, like those just mentioned, already been 
brought before the Iron and Steel Institute or 
before engineering societies. Dr. O. Boudouard, of 
the Collége de France, spoke on the ‘‘ Allotropic 
Transformations of Nickel Steels,” as studied with 
the aid of the variations in the electric resistance 
at different temperatures, on Laladin’s method. 
Mi. L. Dumas, of Paris, he said, paid, in classify- 
ing ‘‘ Special Steels,” particular heed to the dis- 
solving power, allotropy, and tendency to crystal- 
lise of the iron; all the martensitic steels—e.9., 
whether containing nickel, manganese, or carbon— 
belonged to one group. Mr. L. Guillet, engineer 
to Messrs. Dion and Bouton, of Paris, thought 
that the domain of technical ‘‘ Special Steels ” was 


* This compound, Cu Cl». 6 N H;, although mentioned 
by Rose and Graham, was little known until A. Bourgat 
— it recently. Comptcs Rendus, vol. cxxxv., page 








wanna, bases mr Graphitic and martensitic steels 
were to be rejected ; litic or sorbitic and carbide 
steels were suited only for tools and a few special 
applications ; y iron could be employed only under 
exceptional circumstances; thus pearlitic stec|s 
alone remained, and they should not contain much 
carbon. Professor H. Wedding, of Berlin, gave a 
summary of the important work done by the 
Verein zur Beforderung des Gewerbefleisses on 
** Alloys of Iron and Nickel.” We should mention 
that ProfessorWedding’s proposal, that the associa. 
tion should establish a sidero-technical laboratory, 
has been withdrawn for want of support. . 


Srresses Set up 1n Rais sy Trarss. 

Mr. J, Schroeder van der Kolk, of the Hague, 
stated that, having seen Professor Dudley's strem- 
matograph and the experimental railway car with 
the aid of which Dudley measures the stresses sct 
up in rai's by trains running over them, he had 
modified his own apparatus, which measures the 
stresses in individual portions of bridges for the 
same purposes. His experiments had not gone very 
far yet ; but they showed that the lateral strains, 
which the Sormgg onan would not record, were 
the most injurious. These lateral strains were slight 
with the fast mail trains, but large with the lighter 
local engines ; the maximum stress occurred close 
to the ends of the fish-plates. 


Buitpixc Stones AND THEIR CEMENTS. 


Having finished our account of the proceedings 
of the First.Section, we will notice, very briefly, the 
proceedings of the Second Section, on ‘‘ Natural 
and Artificial Building Stones, and Their Cements,” 
and of the Third Miscellaneous Section. The report 
by Professor A. Hanisch, director of the Testing 
Institute for Building Stones, of Vienna, on ‘‘ The 
Relation of Chemical Composition to the Weather- 
ing Qualities of Building Stones and the Weather- 
ing of Roofing Slates,” only referred to one new 
investigation of the former problem on sand: tones, 
carried out by Professor Scipp, director of the 
Building School of Kattowitz, Silesia. The ‘‘ Trials 
of Swiss Roofing Slates,” embodying Professor A. 
Heim’s ‘* Formation and Texture of Clay Slates,” 
and the late L. von Tetmajer’s ‘*‘ Physico-Chemical 
Researches on Slates,” had previously been pub- 
lished by the Swiss Federal Institute for Testing 
Materials. The Congress desired further experi- 
mental investigation. Professor Gary, of the 
Materialpriifungsamt, near Berlin, presented a 
paper on ‘‘New Weathering Tests of Natural 
Stones.” Ina paper on ‘The Resistance to Com- 
pression of Stones Separated by Elastic Mate- 
rials,” Professor G. Salemi Pace, of the School of 
Engineering, at Palermo, comes to the conclusion 
that for masonry of dressed stones, and particularly 
for large spans of bridges, the stones should be 
joined directly without any mortar whatever, or 
joined by a very thin layer (1 millimetre) of neat 
cement ; the author referred to experiments of 
Tavernier and of his own. ‘‘The Elasticity of Some 
Sicilian Limestones” has been investigated by Mr. 
M. Greco, also of Palermo, who further described 
‘* Experiments on the Resistance to Shearing of 
Cement Mortars.” Shearing and compression tests 
were, in his opinion, much more important than ten- 
sion tests; failing definite experiments, he _would 
estimate the shearing strength at half the resistance 
to compression, suber than accept the shearing 
aucnath as equal to four-fifths of the tensile 
strength. 

Hypraviic CemMENTS. 

A considerable number of reports and papers 
dealt with hydraulic cements. . R. Feret, Chef 
du Laboratoire des Ponts et Chaussées, at Boulogne, 
reported on “ The Examination and Evaluation of 
the Resolutions of the Conferences of 1884 to 1893, 
Concerning the Adhesive Stréngth of Hydraulic 
Cements.” Su uent experience, the report 
stated, had nullified the conclusions then arrived 
at, and new methods of testing were proposed and 
supported by reference to recent researches. Mr. 
Feret also reported on ‘‘ Experiments to Establish 
Methods for Determining the Mortar-Making Value 
of Puzzuolanas” — an interesting contribution, 
though the work does not appear to have been 
resumed after preparing a report for the intended 
meeting at St. Petersburg. This remark applies 
also to a committee report under the same title by 
Mr. G. Herfeldt, of the Trass mines at Andernach- 
on-the- Rhine. 1 

The report by Professor F. Schiile, Director of 
the Federal Testing Institute for Building Materials 
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in Ziirich, dealt with the ‘‘ Determination of the 
Litre Weight of Cement and of a Standard Sand, 
and the Strength of Real Hydraulic Cements.” The 
difference in the customary litre weights is not 
yreat. The French use a measure 108.4 millimetres 
both in diameter and in height ; the Germans use a 
measure 124 millimetres in diameter and 83 milli- 
metres in height. The Congress in its resolutions 
decided in favour of a cylindrical measure of equal 
height and diameter. As standard sand a quartz 
sand, such as found in great purity near Freien- 
walde-on-the-Oder, is particularly recommended ; 
it should be passed through screens having 64 to 
144 meshes to the square centimetre. The Con- 
gress further suggested that six test-bars should be 
made simultaneously and kept in their moulds in 
damp air for 24 hours, and then in water until 
everything is ready for the test. 


HypRavu.ic AND Pneumatic SEPARATION OF 
CEMENT PARTICLES. 


Professor M. Gary, of the Materialpriifungsamt 
at Gross-Lichterfelde, near Berlin, who had con- 
tributed to the just-mentioned report, dealt in 
another report with the ‘‘ Determination of a 
Uniform Method for Separating the Finest Par- 
ticles in Portland Cement by Currents of Liquids 
or Air.” The utility of a determination of the 
grains which would pass through screens of 5000 
meshes per square centimetre had been questioned, 
he said, by, among others, Mr. Roussel — who 
presided over the Section. Quality tests were, 
no doubt, more desirable; but for rapid testing 
the separation of the floury particles was con- 
venient, especially as these particles were chemi- 
cally the most active. Mr. W. F. Goreham, of 
Belvedere, had constructed a simple flourometer. 
He dipped two concentric taper tubes into a 
cup, also tapering downwards, and containing the 
cement; a current of air was forced through the 
inner tube and escaped upward through the outer 
tube, carrying the fine particles with it. A good 
cement should contain at least 40 per cent. of 
the finest particles. Mr. R. Feret had objected 
that such flourometers, which were used in London, 
Liverpool, &c., would in their action depend 
very much on their dimensions; even with 
more perfect hydraulic and pneumatic methods 
of separation, it was difficult to say why certain 
particles were carried off, because the action de- 
pended upon the shape and density of the grains, 
and upon the maximum, not the average, velocity 
of the current, which was different in different 
parts. Feret himself used a Schoene funnel and 
a water current, the water entering under a con- 
stant head into the lower portion of a high cylin- 
drical funnel which contained the material; the 
fine particles were carried off through a narrow tube 
at the top. Feret had shown how these tests could 
be rendered useful with the aid of his integral and 
his derived curves. But water reacted with the 
cement, and air currents were preferable. Par- 
ticulars of a series of such tests which Hannover 
had made also, with Schoene funnels, in the test- 
ing-station at Copenhagen were given; grains 
less than 0.03 millimetre in size were carried 
away by the air. The report further de- 
scribed the Gary - Lindner apparatus, which 
realised a condition that Feret had regarded as 
very difficult to fulfil—namely, to regulate the 
velocity of the air-blast. The —— consists 
of four parallel tubes. The three first form fingers 
tapering below, all joined to an inclined tube, 
which then bends over and passes into the fourth 
tube. The funnel ends of the three first tubes are 
connected, each by a fine branch, to the air- 
pressure pipe. The material is put in tube I., and 
the air turned on; the residue collecting in II. is 
then exposed to the blast, then the residue in III.; 
the finest particles pass out through tube IV., 
which is provided with bulb extensions. The flouro- 
meters of Clifford Richardson, of Booth, Garrett 
and Blair (distilled water), and of Daniel B. Jackcon 
(kerosene oil) were merely mentioned. 

Mr. Gary also explained his method of ‘‘ Graphic 
Representation of the Process of Setting in the 
Case of Cements.” 

Mr. B. Blount, of London, presented a report on 
** Accelerated Tests of the Constancy of Volume of 
Cements,” containing accounts of Bauschinger and 
Le Chatelier tests, conducted on uniform lines in 
different countries, by Messrs. E. Leduc, L. Bien- 
fait, E. Schwarz, M. Petersen, and R. C. Styles 
(England). The Congress asked for a continuation 
of the work. Mr. G. Baire, chef du Laboratoire de 





la Société des Ciments Frangais, of Paris, made 
proposals for the ‘‘ Determination of the Specific 
Gravity of Cements ;” the Congress did not sup- 
port these proposals. Professor J. Maluga, of the 
Nicolai Engineering Academy, presented a on 
“*The Normal Consistency of Cement Mortars,” 
and Mr. Maynard, of La Rochelle, spoke on the 
‘Necessity of Modifying the Methods Actually 
speewars in Sampling and Analysing Cement 
ortars.” 


Decomposttion oF CeMENTS BY Sea-WarTER. 


A report on the ‘‘ Behaviour of Cements in Sea- 
Water” was presented by Professor H. Le Chatelier. 
Finding that there was little precise information 
available, he had for years, he said, conducted 
experiments, which led him to the following 
conclusions :— The active ingredients of cements, 
lime, aluminates, and silicates were decomposed 
as soon as they came in direct contact with 
the magnesium salts of the sea-water, yielding 
soluble chlorides and calcium sulphate ; the latter 
reacted with the calcium aluminate, giving a calcium 
sulph-aluminate, whose crystallisation caused the 
material to swell and crack, this process being 
similar to the hydration of lime, but much slower. 
Penetration took place in two ways. Sea-water 
penetrated en masse through all the flaws in the 
joints of the masonry, and there was, secondly, a 
diffusion, especially in porous cements. A super- 
ficial film of extreme tenuity hindered this diffusion, 
but owing to the formation of the sulph-aluminate 
the film cracked and admitted water. 

A paper by Mr. W. Czarnomski and Professor A. 
Baykoff, of St. Petersburg, dealing with the same 
subject, embodied the reports presented by the 
authors and by the late Professor Chulatchenko, 
who had, in 1902 and 1904, been sent as Commis- 
sioners of the Russian Government to the ports of 
Western Europe (Atlantic and Mediterranean), 
and of Southern Russia. Aberdeen and Tynemouth 
were among the ports visited, and some of the 
locks and harbour works they examined dated back 
forty and more years. The destruction of mortars, 
they concluded, was due to the dissolution of lime, 
and could best be prevented by transforming the 
lime into carbonate. This could be done by ex- 
posing the blocks as long as possible to the action 
of the air while pouring water over them at intervals. 
Coating the mortar with impenetrable materials, 
adding puzzuolanas and increasing the density of 
the mortars might prove useful for a time, but 
could not have any lasting effect. Portland cements 
lasted the best, and we should aim at carbonating 
the lime in them. 

Mr. A. Bauchére, manager of the Société des 
Ciments Frangiis, gave an account of experiments 
which he has made at Boulogne on the action of 
solutions of magnesium and calcium sulphate and 
of sea-water. He had found that the magnesium 
sulphate proved most destructive, the sea water 
least. Fine regular-grained sands did not make 
durable sea-water cements; a high percentage of 
lime was undesirable, the percentage of alumina 
seemed in itself, apart from the lime percentage, 
unimportant. Portland cements containing iron 
oxide were stable, and those containing puzzuolanas 
were more stable still ; they frittered away only at 
the corners emerging from the water. 

Mr. E. Mayer gave an instructive résumé of the 
practical trials which have been made at La Rochelle 
since 1852, and especially of the trials made since 
1880 on the chaux du Teil. In the long run all the 
mortars appeared to deteriorate ; blocks immersed 
a month after being manufactured kept better 
than those made on the tide-washed site. The 
softening of hydraulic limes began after one or 
two bpd immersion; in the case of the well- 
slaked silicious chaux du Teil after fifteen years. 
Concrete resisted longer than brickwork, owing 
probably to its greater compactness and smaller 
porosity due to the ramming. The least porous 
mortars, containing one part of cement to one or 
two parts of sand, answered best. 

The paper prepared by Mr. Maynard, chief of 
the Laboratory of La Rochelle, dealt particularly 
with analytical methods. It drew attention to 
certain changes in colour accompanying the swell- 
ing, cracking, softening, and change of volume which 
differed in degree; some mortars turned red, 
others white. 

Ferro. Concrete. 

There was only one communication concerning 

reinforced cement, a paper by Dr. F. von Em- 





perger, of Vienna, on ‘‘The Breaking Load of 





| Concrete Steel Beams,” but the Congress adopted 
a resolution that a committee should be appointed 
to investigate the important problems. 


Testina Pires, 


A committee appointed to investigate methods 
for testing pipes, particularly of cement and stone 
and earthenware, had been dissolved in 1902, and 
the matter had been entrusted to Professor M. 
Gary, who reported on his work at the Material- 

riifungsamt, near Berlin. At this institution a 

artens press, built by A. Borsig, is chiefly used. 
The Koenen press of the German Beton Verein, 
and the Fried press were also discussed, and 
mention was made of Rudeloffs arrangement for 
determining internal pressures. 


Protective Power or Paints on Merats. 


On behalf of a committee appointed to report on 
‘*Methods of Testing the Protective Power of 
Paints used on Metallic Structures,” Mr. E. Ebert, 
of Munich, doubted whether any such methods 
could be devised. The opinions of experts on the 
value of rust-preventing compositions were most 
contradictory. All that we could do was to test the 
linseed oil, which, in the author's opinion, did not 
chemically combine with the pigment, but formed a 
sheath round the pigment particle, and that was its 
object ; for when the pigment came in contact with 
the iron rusting resulted. These views on the 
chemical indifference of the oils will hardly be 
accepted. But Mr. Ebert is right when he re- 
commends that the paint should be of such a colour 
that any rust-spots can easily be detected; in 
many cases a varnish without pigment would do. 
The Congress resolved that the inquiry into this 
important subject should be continued, Mr. A. 
Grittner, chief analytical chemist to the Hungarian 
State Railways, contributed a paper on “ Raw and 
Boiled Linseed Oil,” an analytical study drawn up 
in Decen:ber, 1903. 


Testrxa Lusricatine Ors. 


A paper by Mr. P. Breuil discussed the merits 
of the Martens machine for testing lubricating oils, 
An excellent machine, yielding in absolute terms 
the coefficient of friction at different pressures, 
temperatures, and speeds, it laboured under the 
drawback that any change in the bearings of the 
machine would alter the resulting friction coeffi- 
cient. Martens, moreover, did not appear to make 
endurance tests, which Mr. Breuil conducted at the 
Conservatoire des Arts et Métiers by running the 
machine at fixed speed and pressure, and plotting 
the rise in temperature and the change in the fric- 
tion as a time function. Though abnormal tem- 
peratures should most carefully be avoided, he 
had experimented at higher temperatures, and 
he agreed with Lemelle, who worked with a Kapf 
machine, that the coefficient of friction ed at 
higher temperatures through a minimum depending 
upon the oil, speed, and pressure. 


FrictTionaL ResistaNces ON LUBRICATED 
SuRFACES. 


Professor F. Kick, of the Technical High School 
at Vienna, offered a paper on some experiments on 
sliding friction, which tended to show that Cou- 
lomb’s law did not even approximately apply to 
lubricated surfaces. He experimented with a simple 
inclined plane consisting of a glass plate turning 
about its horizontal axis. The sliding body was a 
microscope cover glass on which, by the aid of a 
bent piece of iron, weights could be rested. When 
no lubricant was used, the load began to slide 
always at fairly the same angle—from 14 deg. to 
12 deg.—when the load was varied between 7 and 
513 grammes. When vaseline was used as a lubri- 
cant, the angles varied between 3 deg. and 34 deg., 
and the angle seemed to depend upon the prelimi- 
nary load applied. The glass plate was coated with 
vaseline, the cover placed on the top of it, anda 
preliminary load applied for five minutes, when 
part of the vaseline exuded ; this vaseline was then 
wiped off, the preliminary weight, which ranged 
from 200 to 1000 grammes, replaced by the test 
load, and the inclined plane raised. e resist- 
ance would thus appear to depend upon the re- 
maining thickness of the layer of lubricant. 

We regret not to be able to notice the remaining 
miscellaneous communications. 

The International Congress for Testing Materials 
will meet again at Copenhagen in 1909, under the 

residency of Mr. Alexis Foss, now President of the 
Danish Association of Engincers. 
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THE RUSSIAN ARMOURED CRUISER 
“ RURIK.” 


Tuere will be launched to-morrow from the 
Vickers Company’s Naval Construction Works, 
at Barrow-in-Furness, the armoured cruiser Rurik, 
for the Imperial Russian Government. From the 
date of receipt of the order to the launching of 
the vessel a period of about ten months has 
elapsed, and. the work done constitutes a splendid 
performance on the part’ of the builders, in view of 
the differences of construction between British and 
Russian ships, and also on account of. the many 
innovations made, due to the lessons of the late 
war. It is many years since any British firm has 
had the compliment ‘paid to -them of being asked 


result of our inquiries shows, in a word, that the 
Russian Na 1 have in the Rurik a powerful 
and reliable Aghting ship of great power, upon the 
uisition of which we congratulate the Russian 
Admiralty, and particularly Admiral Birileff, the 
Minister of Marine, and the Marine Technical 
staff, who have worked so earnestly and patriotically 
for the reconstruction of the Navy. 
The dimensions‘and principal particulars of the 
vessel are as follow : — 





to construct a first-class fighting ship for the Im- 
perial Russian Government, and this new departure 


OBSERVER 








UPPER DECK 


BINCH ARMOUR 


ARMOURED 


-Length between iculars 490 ft. 
Breadth, mould An. c 75 ft. 
sa ae mean ... : 26 ft. 
Displacement in tons ... 15,000 
Speed on trial ... : an : 21 knots 
Indicated horse-power %. ius 19,700 
Coa] carried on normal draught and 

on speed trials , id 200 tons 


Number of officers and men ... 
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SUBMERGED TORPEDO TUBE P&S. 


At the after end of the vessel there is a second battery 
of armour 3 in. thick, for pig the four remaining 
4.7-in. guns; this armour extends from the main bel: to 


the wager Soak (Fig. oe 

The barbettes are 7j-in. thick, and the conning-towers 
8-in. — = of pe cemented armour. 

The midship and after batteries for the 4.7-in. guns are 
enclosed by armoured traversers 3 in. thick (Fig. 3). 

ntntnmel gy 5 —- citadel i enclosed in separate 
com en e traversers an itudinal bulkhead 
being of special armour 1 in. thick. Pag 94 

Four armoured range-finding towers are fitted, the 
thickness of the armour being 5 in. (Figs. 1 and 2). 

The combined thickness of the protective decks is 4 in., 
and the decks are so arratiged as to ensure, as far as prac- 
ticable, that all high explosive shells shall burst outside 
the vessel. 

Bearing in mind the foregoing particulars, it 
will be easy to follow the analysis of the more 
important characteristics of the design. It will be 
clear that considerable weight has been utilised in 
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is one which, from the national point of view, must 
be considered satisfactory. 
m Just as the Dreadnought embodies, from the 
British Admiralty standpoint, all the up-to-date 
modifications and improvements uired in a 
modern battleship, so the Rurik may be accepted 
as representing all those features which the Im- 
rial Russian authorities consider to be desirable 
in a first-class fighting ship. It should be borne in 
mind, too, that in be design and construction 
there are included those advantages which the 
Vickers Company would be likely to suggest to the 
Russian authorities to give additional strength and 
fighting power. 
. Contradictory particulars of this vessel have from 
time to time capes in various journals, and we 
have considered it advisable to obtain, as far as 


possible, information from our St. Petersburg 
representative, and the drawings and particulars 
which we publish are therefore authentic. 





The 


BaRROw-IN-FURNESS. 


The armament is as follows :— 


Four 10-in. breech - loading. guns, 50 calibres, twin- 
mounted in barbettes, two forward and two aft, on the 
centre line (Fig. 2). 

Eight 8-in. breech-loading guns, 50 
mounted in barbettes, on the quarters (Fig. 2). 

Twenty 4.7-in. quick-firing guns, 50 calibres, sixteen in 
an armoured battery on the upper deck, and four in 


a sub-divided armoured batcery on the main deck aft | tion, n , ; : 
| pression, in electric mechanism for actuating the 


'main armament, in an augmentation of ammunition 
| carried, and in a reserve of boiler-power to increase 


(Fig. 3)... 
Twelve smaller quick-firing 


ns. 
Two 18-in. submerged o-tubes (Fig. 1). 





this vessel in features which, so far as we are aware, 
have not yet found 
the Russian Imperial : ' 
; to know the weakest parts of a fighting ship, and 
calibres, twin-| are likely to go in for expenditure of weight only 
: in the direction which experience has proved to be 
advantageous, as, for instance, in the gun installa- 


acceptance in other navies. But 
Famiralty are in a position 


allowing greater angles of elevation and de- 


The protection, as shown in Fig. 1, is as follows :— | the reliability of sea speed. 


A complete water-line belt from end to end of the 


vessel, and extending from a greater depth than usual | ment. 


Armament.—Taking first the question of arma- 
The vessel, as above described, carries four 


below the water-line to a very considerable height, taper- 10-in., eight 8-in., and twenty 4.7-in. guns; both 
ing in thickness from 6 in. amidships to 4 in. and 3 in. at the 10-in. and 8-in. guns being twin-mounted and 


the ends of the ship. 


bove this belt, and extending for a length of about | 
the top of the | 


200 ft., is a 3-in. armoured battery, from 
belt. armour to’ the height of the boat-deck, affordi 
armoured protection to sixteen of the 4.7-in. guns (Fig. 





electrically worked. Each gun ; 
muzzle velocity than corresponding guns in other 
| navies, and there is carried such quantity of ammu- 
3 | nition as, before the late war, would have been 


a higher 
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RAIL-JOINTS AND TRACK CONSTRUCTION 


(For Description, see Page 658.) 

















Fie. 3. 


deemed extravagant. The electric mountings, 
adopted in preference to hydraulic gear, have, 
contrary to accepted opinion, considerably added to 
the weight. It will also be noticed that the guns 
are in each case 50 calibres in length, by which the 
maximum of energy and efficiency is secured. 

The angles of elevation and depression are very 
considerable—viz., 35 deg. elevation and 5 deg. 
depression. To anyone conversant with artillery 
matters it will be patent that arrangements to meet 
such extreme angles must necessarily add to the 
weight of the mountings, and incidentally to the 
weight of armour for barbettes, on account of 
the larger diameters necessary to provide for 
ciicient balancing and elevating ; but the advantages 
gained by such elevation are considerable, and fully 
warrant special arrangement for its introduction. 

An interesting point has reference to the secon- 
diry armament of quick-firing guns, for provision 
against torpedo attack. In the Dreadnought 15- 
pounder guns are fitted for such purpose, whereas 
in the latest Russian and Japanese ships no guns 
are carried for such purpose of less calibre than 





12 centimetres; and experience can alone have 
influenced these Powers to adopt 4.7-in. weapons 
in preference to 12 or 15-pounder guns. All the 
4.7-in. guns in the Rurik are protected. 

A special feature js the range-finding appliances. 
Four towers are fitted, of armour 6in. thick, ata 
cost of much additional weight ; but these towers 
are placed in such positions as to give a good view 
all round the ship, and are fitted with the latest 
range-finding instruments, and are connected to all 
the principal gun and other stations in the ship by 
telephonic and other means of communication. 

Armoured Protection.—The sides of the vessel 
are protected from end to end by the latest Krupp 
cemented armour varying from 6 in. to 3 in. in thick- 
ness, thus ensuring as far as practicable a high 
armoured freeboard during any engagement. The 
long central armoured battery rising to the height 
of the boat-deck amidships, and the long after 
battery rising to the height of the upper deck, add 
greatly to the broadside protection and safety, for 
in each case the armoured bulkheads terminating 
such citadels make the contained batteries into 





IN PHILADELPHIA. 








water-tight reserves of buoyancy. There are quick- 
closing shutters in way of the gun-ports. The longi- 
tudinal armoured bulkheads enclosing the ends of 
the batteries form additional protection to the in- 
terior of the vessel, and incidentally afford further 
safety in the case of heeling. 

In addition to the conning-tower forward, and 
the observer tower aft, *an under-water armour 
protected station is fitted, connecting electrically 
all parts of the vessel, and all gunnery and other 
stations, so that in the event of the conning and 
range-finding towers being destroyed, the ship 
would still be under perfect control from this 
under-water station. 

The whole of the protective deck material is of a 
special quality steel alloy. This steel is specified 
to stand certain tests oe fired at with an ordi- 
nary 6-in. gun, and the conditions of such tests 
are more severe than anything which have been 
applied to protective-deck plating hitherto. Not 
only have these plates to be hard enough to resist 
quick-fire projectiles, but they must also be tough 
enough to prevent any serious fracture when sub- 
jected to the firing tests, and at the same time be 
capable of standing the ordinary tensile and elon- 
gation tests used for mild steel. We understand 
that the required firing tests, when applied to 
ordinary mild and high tensile steel plates, gave 
most disastrous results, but the enti dina alloy 
before-mentioned came through the ordeal most 
successfully. This steel is also used for the longi- 
tudinal bulkheads and traverses of the batteries 
for the 4.7-in. guns, as being an excellent security 
against shell-fire. We believe that this is the first 
time that steel possessing such characteristics has 
been manufactured in England. 

Some of the naval actions fought showed that it 
was absolutely necessary that the funnel casings 
should be armoured, as, when pierced, the issuing 
smoke and flame made the decks impossible for 
living or fighting purposes, and rendered the con- 
ning-towers useless for navigating or directing the 
ship. The funnel casings in the cruiser Rurik are 
therefore made of steel alloy. 

Costly experiments have been carried out in 
order to test the effect of torpedo explosion on the 
under-water portions of a vessel’s hull of usual 
construction, and from these experiments data have 
been got together which have enabled the Russian 
authorities to provide, by the fitting of under-water 
protection, what are considered to be safeguards 
against torpedo attack so far as that would affect 
the loss of the ship. 

A vessel may, through under-water damage, due 
either to shot, torpedo, or collision, heel over to 
quite a dangerous angle, or, where this is not so, 
to an angle sufficiently great to put many of the 
guns out of action, and expose the unarmoured 
side below water. In order to counteract this, and 
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to keep the armour belt on both sides of the vessel 
constantly below water, special means have been 
provided in the Rurik, whereby, should the side be 
torn away over a large area, the angle of heel would, 
even in an extreme case, be very smal]. Automatic 
arrangements are fitted for such purpose. 

With watertight bulkheads built to ordinary 
rules it was found that the water-pressure invari- 
ably caused such bulkheads to deviate to a con- 
siderable extent from the original position, in way 
of the greatest strains. In the Rurik the condi- 
tions for water-testing have been extraordinarily 
severe, the head of water used being much greater 
than that usually adopted. A considerable in- 
creased. weight of stiffening is used. By such 
means, also the exact working of any fittings 
which may be secured to the bulkheads is abso- 
lutely ensured, and the efficiency of steam-pipes, 
&c., when passing through the bulkheads made 
certain. 

No torpedo-nets or booms are fitted ; it was found 
that the effect of quick-firing guns threw the whole 
system into ruin, and the débris became a source 
of = considerable danger to any vessel-carrying a 
torpedo-net equipment. 

Propelling Muchinery.— With respect to the 
machinery, the conditions as to coal consumption 
are most stringent, and the weight of the pro- 

elling machinery is greatly increased by the stipu- 
ation that the full-speed trial of the vessel must be 
run with only three-quarters of the boilers working. 
This was arranged so that in case of damage to any 
of the boilers, or of a certain number of them 
under-going cleaning during a time of emergency, 
the vessel may still maintain her full speed. 

Belleville boilers are installed, the Russian 
authorities still considering these boilers to be 
satisfactory for fighting ships. It is regarded as 
a matter of great importance to have the same type 
of boiler in practically all the vessels. The parts 
are made interchangeable, even between different 
ships. 

The propelling machinery consists of two sets of 
four-cylinder triple-expsnsion engines, balanced 
on the Yarrow-Schlick-Tweedy system, each 
set having one high, one intermediate, and two 
low-pressure cylinders — all separate castings— 
working on cranks in the sequence of high-pres- 
sure, aft low-pressure, forward low-pressure, and 
intermediate pressure when going ahead. The 
engines are capable of developing 19,700 collective 
indicated horse-power, giving the shipa speed of 21 
knots. The steam pressure is 250 1b. per square 
inch. The engines are designed to turn the pro- 
pellers inwards when going ahead, with the starting- 
platform in the centre of the ship. Wrought-steel 
columns form the front supports of the cylinders, 
and cast-iron A columns the back supports, with 
ample ahead guide surface, and cast-steel astern 
bars. The bed-plates are of cast steel, and the 
working parts of the engines are of forged steel. 
Each crank-shaft is in two interchangeable pieces, 
the external diameter being 17 in., and the crank- 
pins 18} in. in diameter. The hollow propeller 
shafts are 19 in. in diameter. The propellers are of 
the three-bladed type. There are two main con- 
densers in each engine: room, fitted with cross - 
connections between the condensers, to enable each 
condenser to be used separately, and each low- 
pressure cylinder to exhaust to either of the con- 
densers in the same engine-room. 

There are twenty-eight separate boilers of the 
latest improved Bellev.lle type, fitted with econo- 
misers, and the fittings include an oil-fuel system, 
all in accordance with the Belleville latest practice. 
The total heating surface is 55,785 square feet. 
There are three funnels, each 14 fr. in diameter, 
and the height from the fire-grate is 75 ft. 

There is a complete system of auxiliary machi- 
nery, 4nd mention may be made of two inde- 
pendent twin air-pumps in each engine-room, two 
main circulating-pumps in each engine-room 
arranged to work independently of each other, four 
evaporators and two distillers, with the necessary 
pumps ; four fire and bilge-pumps, two general 
service pumps, and one drain-tank pump. Two 
grease-extractors of the gravitation type and of 
iarge filtering area are fitted. 

Five large continuous-current dynamos are pro- 
vided, fitted in separate water-tight compartments ; 
each dynamo is driven by a high-speed com- 

und engine of the eae type, and fitted with 
orced lubrication. The voltage is 105. The 
dynamo engines and also the air and circulating 
pumps are arranged to exhaust into two indepen- 


dent auxiliary condensers, to ensure steadiness of 
running. The ventilation of the engine-room is 
provided for by two delivery and two exhaust fans. 

In the boiler-rooms two direct-acting feed-pumps 
are fitted in each compartment ; each pump is con- 
nected to a separate discharge lead, and any pump 
may deliver to any boiler. Eight large fans are 
fitted for the supply of air to the boiler-rooms ; 
seven air-compressors are provided for gas-mixing 
and for oil-fuel pulverising. One high-pressure 
air-compressor is fitted for the cleaning of boiler 
tubes by air-lances. 

Four hydraulic ash-ejectors are fitted in addition 
to the usual steam ash-hoists. Seven oil-pumps 
are provided in connection with the oil-fuel system. 
Each water-tight compartment is equipped with an 
electrically-driven turbine-pump for the discharge 
of large quantities of water in the case of the com- 
partments being flooded. The motors for these 
pumps are situated above the water-line. 

The coal carried by the Rurik in her trial and 
normal condition is 1200 tons, with 200 tons of 
oil fuel. This is greater than the normal coal carried 
by other cruisers and battleships; but as the 
stations where Russian vessels are enabled to coal 
duriog war time are not numerous, provision has 

n made for carrying a good supply. 

Ventilation.—The ventilation of the cruiser is 
arranged on an elaborate scale, each large compart- 
ment being dealt with independently and in an 
entirely distinct manner. The bulk of the ventila- 
tion arrangements are electric. Special means 
have been provided for keeping the temperature of 
the magazines very low under all circumstances, and 
for such purpose the ventilation system of the ship 
is connected to thermo-tanks. 

Pumping and Draining Arrangements. — The 
pumping and draining arrangements are the out- 
come of much thought on the part of the Russian 
Admiralty officials, and embody the keeping of 
every compartment in the ship well under con- 
trol, so far as this is possible under any rea- 
sonable circumstances of warfare or accident. 
Here, again, the system is electric ; and although 
the weight is greater than in other warships, some 
saving has been effected by the entire disappearance 
of the hand-pumping system which is fitted in most 
navies, more for the purpose of exercising the crew 
than for any real advantage to the ship itself. The 
utmost care has to be taken in arranging the 
motors, in order to keep them quite clear of any 
water which might find its way into the various 
compartments, and this has been most ingeniously 
effected by the builders. 

As in the case of the ventilation system, each 
compartment of any considerable size has its own 
electric installation, the turbine pumps and con- 
nections being quite independent. The power of 
the discharge-pumps is very great, on account of 
the requirements of the Russian Admiralty with 
respect to the clearing of any of the compartments 
of large bodies of water in a given time being ex- 
ceedingly severe, with penalty guarantees. 

Auxiliaries and Spare Gear.—The spare gear 
both for the hull, machinery, and armament is in 
excess of that in other services ; but this is a result 
of representations made by responsible officers, 
who have proved the need of such extra appliances 
during war-time. 

Exceptional ingenuity has been displayed in the 
arrangement of the electric system for the mani- 
pulation of the guns, lighting, &c., and for the 
steering gear. The dynamos are arranged in two 
compartments—one forward and one aft—and the 
cable system is such that in the event of one por- 
tion being destroyed by shell-fire or other means, 
there is always asecond portion, on another system, 
which is immediately available for a similar purpose. 

Great care and thought have been given to the 
steering arrangements of the vessel, which is 
supplied with steam steering-gear acting directly 
on to the rudder head, and also electric gear in a 
separate water-tight compartment. Both gears 
are under the control of the officer in either the 
conniny tower forward, the observer tower aft, or 
in the under-water protected station. Every pre- 
caution has been taken to prevent a breakdown in 
the steering capabilities of the ship, and there is 
an appliance whereby the rudder-head is instan- 
taneously disconnected from the steering-gear, thus 
allowing, when necessary, the rudder to be cast en- 
tirely adrift from the governing mechanism. This is 
a valuable feature, as it has been found from expe- 
rience that an unlucky shot from a quick-firing gun 








may destroy the rudder-gear, and practically tie the 








rudder to a fixed angle, rendering the navigation of 
the ship difficult or impossible. 

All the sea and flooding valves are fitted with 
steam connections, in order to ensure that the 
working of such valves will not be interfered with 
by ice when the vessel is in service in cold climates. 





RAIL-JOINTS AND TRACK CONSTRUCTION 
IN PHILADELPHIA. 

Tue system of rail-joints in use at the present time 
in street tramway work in Philadelphia has been 
devised with a view to avoiding the troubles attendant 
upon the use of cast welded or electrically welded 
rails. The cast welded method, in which molten iron 
is poured round the joint, is open to many objections, 
while in electric welding expensive and cumbersome 
plant must be employed. 

The joint in use in Philadelphia is formed by two 
specially shaped fish-plates of pressed steel riveted on 
to the webs. These plates are not made to tit the rail 
exactly, and spaces are left under the head and around 
the lower flange of the rail. These spaces are filled 
with molten zinc, which enters into and fills all inter- 
stices and irregularities of the rolled surfaces, thus 
giving an absolutely continuous bearing for the whole 
length and width of the flanges and plates. The 
method of fitting up the joint may be briefly de- 
scribed with the aid of the illustrations we give in 
Figs. 1, 2, and 3, on page 657. Fig. 3 shows the plant 
used. The nearest vehicle carries a portable sand- 
blast apparatus, the second an air-compressor for sup- 
plying air to the pneumatic reamers ; the third vehicle 
shows the pneumatic riveter; and the fourth carries 
the melting furnaces and oil-burners. 

After the track material has been distributed, and 
the rails laid on the ties, but before they are spiked, 
the rails and plates are thoroughly cleaned by the 
portable sand-blast. The plates are next fitted to the 
rail ends and held in place by steel drifts placed one 
at each end of the plate. A straight-edge is then laid 
on the head of the rail, and the tread adjusted to a 
uniform level by inserting wedges between the plates 
and the head and flange, the wedges being driven in 
with a light hammer. Four temporary bolts are 
then inserted, and the holes are rimered out to 1,', in. 
by a portable pneumatic tool. Twelve l-in. steel 
rivets are then put ia, being riveted up by the portable 
pneumatic riveter, which, with the other portable 
plants, may be distinguished in Fig. 3. The next 
step is to placs in position the iron clamps shown in 
the track in Fig. 1. These hold asbestos-cloth pads, 
and clay on to the bottom and end of the plates. The 
spices between the head and the flange and the plates 
are temporarily caulked with asbestos cloth. The 
plates and joint are then heated by liquid fuel burners 
which are supplied with oil aad air from the cart 
carrying the melting furnace:, which also use liquid 
fuel. When a temperature of about 300 deg. to 
400 deg. is reached, molten zinc is poured into the 
moulds, asin Fig. 2, the upper portion of the joint 
being filled by holding up to it temporary moulds, as 
shown in the illustration. On cooling, the moulds are 
stripped and the joint cleaned up. This joint, besides 
being satisfactory from the point of view of providing 
an excellent and rigid track, also affords a most 
satisfactory method of bonding, is also easily dis- 
mantled in case of relaying, and the fish-plates can, 
of course, be used over again. 





Messrs. Dorman, Lona, anp Co., Limrrep.—The 
directors of this company recommend a dividend at the 
rate of 5 per cent. per annum on the share capital 
(1,259, 5947.) for the year ending September 30. For 
1904-5 and 1903-4 no dividends were paid. In 1925 
4 per cent. was forthcoming, and in 1901-2, 6 per cent. 





Transit SHep, MancursterR Suip CANAL.—A new 
transit shed for dealing with fruzen meat cargoes has 
recently been put in service at Manchester. On the 
arrival of a vessel bringing a cargo of frozen meat, con- 
siderable difficulty has always been experienced in the 
sorting and splitting up of the cargo, and this has hitherto 
been conducted in the vessel’s hold. With the new 
arrangements unloading will proceed more rapidly, and 
with less risk of damage to the cargo. The refrigerated 
transit accommodation consists of an insulated chamber 
123 ft. 6 in. long, 99 ft. 3 in. wide, and 7 ft. 5 in. high, on 
the first floor, and at the end of No. 2 shed, No. 9 Dock. 
The chamber has a capacity of 85,500 cubic feet. Facing 
the dock is a covered verandah, and all necessary facilities 
are provided for rapidly discharging a cargo. Five loading- 
in doorways are provided and two loading-out doors at 
the back. The doorways are protected with canvas 
curtains. The loading-out doorways are provided with 
30-ewt. electric hoists. The insulating material througlh- 
out is silicate cotton. The machinery has been constructed 
by the Haslam Foundry and Engineering Company, 
Limited, of Derby, and consists of two belt-driven hori- 
zontal ammonia machines driven by two 30-horse-power 
electric motors. Motors and fans are also provided for 
the air circulation in the chamber. The chamber i3 not 
in any way astore, but simply affords facilities for sorting, 
and will undoubtedly prove of considerable convenience 
to the shippers and traders. 
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FERRO-CONCRETE COAL WHARF AT 
ROCHESTER. 


Excrveers engaged in the design of works to be 
executed in tidal waters have good reason to know 
the serious depredations of the ‘eredo navalis on 
timber, which, in addition, is so liable to deteriora- 
tion by other destructive agencies that there are 
many drawbacks to its employment in the construc- 
tion of marine engineering works that are intended to 
be of permanent character. In situations where strata 
of adequate bearing power are to be found at reasonable 
depth, either masonry, concrete block, or mass concrete 
construction is unsurpassed in respect of solidity and 
durability. But it often happens that permanent 
works, such as wharves, jetties, and quays, have to 
be executed on alluvial soil, where the very solidity 
of masonry and ordinary concrete constitutes a dis- 
advantage, because it involves earth loads of such 
magnitude as to render settlement extremely probable. 
It is true that the foundations can be rendered more 
secure by driving timber piles down to firmer strata. 
The necessity for this remedy, however, adds consider- 
ably to the cost of the work, causes delay, and is not 
always satisfactory. Further, to guard against the 
fatal effects of scour, it is customary to protect the 
work by an enclosure of timber sheet piles, which, as 
mentioned above, are liable to deterioration and decay. 

While masonry, concrete blocks, and mass concrete 
may be quite suitable for extensive harbour under- 
takings, they are quite out of the question, by reason 
of their heavy cost, for the lighter structures re- 
quired, as landing stages, by mercantile and industrial 
firms. Consideration. of these facts is sufficient to 
indicate the reasons for the welcome generally accorded 
by engineers to ferro-concrete as a substitute for 
perishable timber on the one hand, and unnecessarily 
costly masonry and concrete on the other. 

Ferro-concrete in itself is impervious to the attack 
of sea-worms. It possesses much of the elastic strength 
and rigidity of mild steel without the liability to decay 
which characterises that otherwise valuable material, 
and permits the erection of structures combining great 
strength and durability with moderate weight and cost. 

As a typical illustration of the application of 
ferro-concrete in wharf design, we illustrate on pages 
660 and 661 an extensive coal wharf now in course 
of construction, close to the Blue Boar Hard at 
Rochester. This work was designed by Mr. H. 
Shoosmith, M. Inst. C.E., Erith, in accordance with 
the Hennebique system, the details of the ferro-con- 
crete construction having been prepared by Mr. L. G. 
Mouchel, M. Soc. C.E. (France), of 38, Victoria-street, 
Westminster. The owners of the wharf are Messrs. 
W. Cory and Son, Limited, whose object in building 
it is to provide extended facilities for the distribution 
of sea-borne coal in Rochester, Chatham, Strood, and 
the surrounding districts. 

Fig. 1 isa general plan of the new wharf, viewed 
from the under side. The main portion, 32 ft. 5 in. 
wide, and having a frontage to the river 340 ft. long, 
is connected with the shore by two approach jetties 
about 180 ft. and 100 ft. long respectively. These 
approaches extend well beyond the edge of the saltings 
that border the river, and are in communication b 
railway tracks with the system of the South-Eastern 
and Chatham Railway. The main wharf, together 
with the approaches, consists of a strong and 
securely-interconnected framework, comprising more 
than 200 ferro-concrete piles, driven in groups of 
three abreast, connected longitudinally and trans- 
versely by ferro-concrete girders, horizontal and 
diagonal bracing, and a continuous decking of the 
same material, covered by tar macadam 4 in. thick, 
laid upon an 8-in. foundation of Thames ballast. On 
examination of Fig. 1 it will be observed that the 
inner side of the main wharf projects beyond the line 
of the supporting framework, the actual projection of 
the cantilever construction being 3 ft. 11 in. measu 
from the centre of the piles. 

The right-hand approach jetty will be provided 
with a travelling-crane track of 18-ft. gauge and one 
standard-gauge railway track ; the left-hand approach 
jetty will carry two standard-gauge railway tracks 
with points and crossings, and on the main wharf there 
will be two sets of standard-gauge railway lines with 
points and crossings, and a 26-ft.-gauge crane track. 
The crane rails are to weigh 100 lb. per yard, and the 
wagon rails 70lb. per yard, both of Bessemer steel 
and in accordance with British standard specification. 
All the tracks are to be laid on 12-in. by 6-in. longi- 
tudinal sleepers, with fish-plate joints, the sleepers for 
all wagon tracks being connected transversely by tie- 
rods and distance-pieces. 

Figs. 2 and 3 are elevations showing the manner in 
which the piles are connected and braced longi- 
tudinally. The left-hand portion of Fig. 2 represents 
the left-hand end of the main frontage, and Fig. 3 the 
return end leading to the left-hand approach jetty. 
It will be noticed that additional bracing has been 
applied at this angle so as to give ample resistance to 
any shocks that may be caused by collisions. The 
main piles upon which the structure is supported, 








varying in length, according to situation, from about 


40 it. to 60 ft., are driven to depths ranging from | Fig 


25 ft. to 40 ft. below the present surface of the soft 
mud forming the bottom of the river. Most of the 
piles in the approach jetties measure 14 in. square, and 
are of the usual Hennebique solid type. In the main 
wharf the piles in the two back rowsare 16 in. square, 
those in the front row are 16in. by 20 in., and there 
are some others measuring 18 in. square, all these being 
of the hollow diaphragm type, patented by Mr. Mouchel. 
For the purpose of providing adequate depth of water 
for vessels coming alongside the wharf, the present sur- 
face of the river will be dredged out for a distance 
of 40 ft. into the river down to 13 ft. 6 in. below 
ordnance datum, thus giving the depth of 24 ft. at 
high tide. 

wing to the semi-fluid consistency of the mud, no 
dredging operations would be of the least use unless 
the downward flow of the material above were pre- 
vented. Hence a continuous line of sheet-piling 8 in. 
thick, and from 23 ft. to 33 ft. deep, has been ieee 
along the river front and return ends of the wharf 
between the ordinary — as shown in Figs. 2 and 3, 
forming an impenetrable and perfectly water-tight 
barrier against the pressure of mud from the shore 
side. Along the inner face of the structure a con- 
tinuous apron is carried down for a distance of about 
10 ft. below quay-level. This apron is represented in 
Fig. 1 by a black line, and its object is to aid in holding 
up the material to be filled in behind the wharf. After 
the work has been entirely completed, the area, measur- 
ing about 350 ft. by 64 ft., now intervening hetween 
the back of the main wharf and the shore will be re- 
claimed and filled in to quay-level. 

Fig. 4is an enlarged detail showing more clearly 
than the general plan the arrangement of the platform 
beams connecting the heads of the piles. In this 
paver, | the apron mentioned above is indicated in 
section by a thick black line, and part of the cantilever 
construction is clearly.seen. Fig. 5 is a plan of the 
same part of the wharf showing the arrangement of 
the intermediate horizontal bracing between the piles 
and just above the top of the sheet piling. These 
drawings show the increased strength of the decking 
beams and of the pile bracing at the right-hand angle 
of the main wharf. 

Fig. 6 is a transverse section through the upper 
portion of the main wharf, where the rows of piles 
are spaced 13 ft. 10 in. apart, centre to centre, the 
cross-section of the piles in the front row measuring 
16 in. by 20 in., and of those in the back and inter- 
mediate rows 16 in. square. All the piles were moulded 
on the site, the network of steel reinforcement for 
each pile being first prepared, placed in a horizontal 
timber mould, and securely wedged in position, leaving 
sufficient space at the bottom and sides to provide for 
an outer covering of concrete of sufficient thickness 
to protect the metal from the action of water and air. 
Portland-cement concrete was next deposited in the 
mould, carefully worked in between all bars of the 
reinforcement, and thoroughly tamped. 

Each pile is provided with a pointed steel shoe held 
in place by four straps continued a short distance 
above the tapering end of the pile, and turned inward 
so as to become firmly embedded in the concrete. In 
the body of the ordinary piles the reinforcement com- 
prises four longitudinal round bars of steel, one near 
each corner, and anumber of lateral ties, or links, of 
thin steel rods prepared beforehand, and so formed 
that they could be slipped over the ends of the longi- 
tudinal bars with a minimum expenditure of time. 
After the links for each pile had been threaded on the 
main reinforcement they were carefully spaced out at 

redetermined distances, being arranged in groups of 
our, each group connecting the main bars iu four 
directions. This transverse reinforcement enables the 
four longitudinal bars to act together in resisting 
flexure, and by restraining lateral extension very 
materially increases the resistance of the concrete to 
direct compression. 

In the hollow diaphragm piles the general arrange- 
ment of the reinforcing bars is similar to that already 
described, but these piles are provided with additional 
transverse reinforcement consisting of steel diaphragms 
having radial arms for connection with the main longi- 
tudinal bars. These diaphragms are spaced about 
4 ft. apart, centre to centre, and serve to hold in place 
a succession of hollow cylinders moulded in concrete. 
The cylinders extend from a short distance below the 
head to a short distance above the point of the pile, 
their object being to form a series of cavities in the 
middle of the pile, and so to permit piles of large 
diameter to be built without exceeding ponstioniie 
weights. As material near the central axis of a pile 
or column is of little or no use in resisting flexure, its 
elimination and application at a greater distance from 
the axis is obviously conducive to increased resistance 
and economical design. Fig. 6 illustrates the general 
disposition of the reinforcement in the main piles, 
The small detail sketch at the right hand of the same 
figure will serve to indicate the arrangement of the 
lateral links, although, as a matter of fact, the section 
in this sketch represents the reinforcement in the 





horizontal members, similar to that at the bottom of 


ig. 6. 
After having been thoroughly seasoned, the piles 
were pitched by the aid of a fa derrick and driven 
by an ordinary pile-driver. In order to distribute 
the blow of the monkey uniformly, a cap of cast steel 
was fitted on the head of the pile, this cap being 
filled with dry sand. A second advantage offered by 
the use of the driving cap is that the longitudinal 
reinforcement can be allowed to project a few inches 
above the top of the concrete, and one or two of the 
bars can be turned over to form eyes for the attach- 
ment of hoisting tackle. Having been driven to 
refusal, the heads of the main piles were trimmed off 
to uniform level, the ends of the vertical reinforce- 
ment being allowed to project sufficiently for incor- 
ration with the longitudinal and transverse beam; 
inding the piles together at the top of the structure. 

At every point where horizontal or diagonal mem- 
bers of the framework has to be connected with the 
piles, the concrete of the latter is cut away sufficiently 
to provide for inserting the ends of the bars by which 
the former members are reinforced. By referring to 
Fig. 6, it will be seen that the reinforcement of the 
intermediate horizontal bracing and of the diagonal 
members is-generally similar to that in the main piles. 
Each longitudinal bar is securely anchored by being 
bént into the form of a hook which is passed over 
one of the horizontal bars in the member whose cross- 
section is indicated by hatching at the bottom right- 
hand corner. In the case of the central row, the 
longitudinal reinforcement is threaded completely 
through the piles, as shown very clearly by the two 
lower connections of the centre pile in Fig. 6. 

The method of reinforcing the transverse beams is 
that indicated by the dotted lines in the top right-hand 
corner of Fig. 6. It is designed in accordance 
with the diagram of bending moments for continuous 
beams. Each of these transverse beams contains six 
longitudinal. bars passing from front to back of 
the wharf, jointed so that every bar is practi- 
cally in one length. Four bars, chiefly intended for 
resisting tension, are laid side by side at a suitable 
distance apart near the lower surface of the concrete, 
two of them‘being bent up towards each support. 
Two bars, chiefly Ter resisting compression, are laid 
side by side near the upper surface of the concrete. 
Of course, the actual character of the stress varies in 
accordance with the position of the points of contrary 
flexure. The beams are reinforced against shearing 
stresses by vertical stirrups of steel strip disposed as 
shown in the section. All the beams and members 
of the bracing were formed in timber moulds, built up 
after the completion of the pile-driving, and it will be 
noticed that, in addition to the interconnection of the 
reinforcement and the monolithic connection of the 
concrete, the rigidity of the joints is insured by gus- 
seted extensions containing auxiliary reinforcements. 
The main transverse beams are connected by two main 
longitudinal beams and five longitudinal secondary 
beams, one of the latter at the front of the wharf 
having an upper projection which acts as a curb for 
the foundation bed of the quay. The general arrange- 
ment of the reinforcement in these members js the 
same as in the transverse beams, the number of bars in 
each being indicated in Fig. 6, where the small detail 
on the left represents an enlarged cross-section of a 
secondary beam and a portion of the deck slab, the 
reinforcement of the latter being shown at the left 
hand of the general drawing. 

It should be particularly noted that all the beams 
are not only built monolithic with the deck slab, but 
that their reinforcement is carried into the slab, thus 
increasing the effective depth of the beams. This 
method of establishing intimate connection between 
all the different elements of the construction is a 
feature which is largely responsible for the immense 
rigidity of ferro-concrete framed structures. Cases of 
collision between vessels and ferro-concrete jetties 
have already occurred, which demonstrate the extra- 
ordinary resistance of ferro-concrete to shocks that 
would cause injury to the most solidly-built timber 
construction. Consequently the timber fendering 
shown in Fig. 6 is intended to safeguard vessels 
rather than the wharf. The fenders are of pitch pine 
well tarred on all sides, and protected by convex bar 
steel 5 in. wide by jin. thick, with sheathing-plates 
of mild steel around the fenders of piles at the upper 
and lower corners. It should be observed that tho 
apron at the back of the wharf is desigued as a 
vertical continuous beam, and reinforced suitably for 
resisting horizontal pressure. By the upward in- 
clination of the cantilever construction at the back, 
and. the projecting rib of the longitudinal beam at 
the front, a suitable trough is formed for reception 
of the ballast foundation and macadam surface of ,the 

uay. Longitudinal sleepers are laid in the latter for 


the two railway tracks and the 26 ft. gauge crane 
track. 

The. sheet-piles are reinforced and moulded very 
much the same as ordinary ferro-concrete piles, but 
instead of being square, or nearly square, in croas- 
section, their transverse dimensions are 8 in. by 16 in., 
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ied — drawn toa larger scale in Figs. 8 and 9. The openings 
dd Section C D of the pits are closed by doors acting on the bascule prin- 
7 ciple, and meeting at the centre line shown in Fig. 7. 
s The two longitudinal beams crossing the pits are in- 
a tended to support the railway lines above. Fig. 8 is 
# a longitudinal section on line GH, Fig. 10 is a detail 
r showing the reinforcement of a main beam at its con- 
4 nection with one of the 16-in. square piles, and Fig. 9 
- is a section on line EF. As these illustrations give 
full particulars of the construction, detailed comment 
. is unnecess Examination of these and the other 
A a ME SE drawings shows that the system of reinforcement is 
extremely simple, and is applied in accordance with 
well-known mechanical principles, whilst all the steel 
ores used is of ordinary sections readily obtainable in the 
open market. 
The specified proportions of the concrete used are 
and in place of pointed shoes they are fitted with | sheet piling is rigidly connected with the main struc- | as follow :— 
wedge-shaped shoes (see Figs. 2 3). Further, on | ture by stringer courses, monolithic with the pilin For piles, bracings, and walings :—Cement, 7 cwt.; 
each side of ity pile a semi-circular groove is| and the main longitudinal member of the horizon sand, 134 cubic feet ; and washed gravel, 27 cubic feet. 
moulded, so that the grooves of two consecutive piles | bracing. For other parts of the construction :— Cement, 
form a cylindrical space, which is filled with concrete Fig. 7, 661, is a part plan, viewed from below, |6 cwt.; sand, 134 cubic feet; and washed gravel, 
after the piles have been driven, thus keying them | at the junction of the main wharf with the right-hand | 27 cubic feet. 
firmly together and forming the whole into a monolithic | approach jetty, and shows the position of two weigh-| A sufficient percentage of water is used to give 4 
and perfectly water-tight wall. Each panel of the ing-machine pits, of which the structural details are | plastic mixture, the quantities stated above yielding 
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a vulume of 31 cubic feet. All the concrete is machine- 
mixed, but the materials are turned over by hand, both 
in the dry state and in the wet state, before being put 
in the mixer. 

All the steel employed as reinforcement is produced 
by the Siemens-Martin acid process, the specified 
tensile streogth being from 28 to 32 tons per square 
inch, the contraction of area not less-‘than 40 per cent., 
and the ultimate extension in a length of 8 in. not 
less than 20 percent. It is further provided by the 
specification that in all cases the section of the steel 
must be such that the stress shall not exceed 74 tons 
per square inch when the loading is 20 per cent. in 
excess of the calculated loads. 

The following are the test rolling-loads which have 
been arranged for in pursuance of the terms of the 
general specification :— 


Crane Tracks.—Main Wharf : 


Outer rail, 100 tons on 3 wheels; base 22 ft. 6 in. 
Inner 3 


” ” ” ” ” ” 


Approach Jetty | Right-Hand) : 
Outer rail, 50 tons on 2 wheels ; base 14 ft. 
Inner ,, wv Sie » i4,, 
Railway Lines : 
All tracks, 30 tons on 6 wheels; base 9 ft. 
or 20 ” 
or 25 on 9 ,, 9 in. 

The existing timber wharves near the site are being 
used by the contractors for a staging during progress 
of the work, and will afterwards. be removed and the 
timber piles cut off at ground-level. In addition to 
the railway plant and powerful cranes for the mecha- 
nical handling of coal, the equipment of the new wharf 
will include coal-weighing machines and the usual 
accessories for dealing with vessels coming alongside. 

The wharf described and illustrated above is one 
of the most important structures of its kind hitherto 
undertaken in this country, although the constructive 
details are not essentially different from those embodied 
in other smaller wharves and jetties previously carried 
out on the same system. Several have been con- 
structed from the designs of Mr. Shoosmith in the 
estuary of the Thames, and others have been built in 
Southampton, Portsmouth, Plymouth, Cardiff, and 
elsewhere for the Admiralty, harbour and dock autho- 
rities, and various companies interested in the ship- 
ping and coal industries. 

Active operations were commenced in March this 
year by the contractors, Messrs. Playfair and Toole, 
of Southampton, and before long the works will be 
ready for the official tests, of which we hope to give 
particulars in a future issue, 
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THE NAPIER MOTOR-CAR. 
On page 664 we illustrate the most recent design 


of the Napier motor-car, exhibited at the Olympia 
Show by Messrs. 8. F. Edge, Limited, of 14, New 
Burlington-street. 

Figs. 1 and 2 show the appearance of the Napier 
engine from either side. Figs. 3 and 4 represent the 
gear-box. Fig. 4 shows the with the upper cast- 
ing removed to show the ball ings and the arrange- 
ment of wheels. Fig. 5 is an illustration of the 
brake-drum on the propeller shaft, with the mecha- 
nical sprag lying beside it at the right-hand side. 
This sprag is pivoted to the frame, and falls 
into the ratchets on the circumference of the drum 
in order to prevent the car running backwards 
down hill. It is shown detached for the sake of 
clearness. The appliance illustrated in Fig. 6 is 
what the makers call a road equaliser, the object of 
which is to damp the vibrations of the springs after 
the wheels have passed over excessive inequalities in 
the road. It consists of a drum which is fixed to the 
frame of the car, the drum being embraced by 4 strap 
formed on one end of a lever, the other end of the 
lever being connected through a link to the spring. 
The grip, and therefore the friction, of the strap 
round the drum may be regulated as desired by means 
of the bolt and nut shown, the pressure of the nut 
being cashioned by a spring. By this means it is 
claimed that the steady running of the car is much 
inc ; 
The car is of 40 horse-power, and, as will be seen, 
the engine has six cylinders.* These are cast in pairs, 
with inlet and exhaust valves on the same side of the 
engine, the whole, therefore, being actuated by one 
cam-shaft. All valves are of the same size and 
interchangeable, whilst the cams are solid on the 
shaft. The whole valve mechanism is entirely en- 
closed. The Napier synchronised ignition has only 
one coil, which, with the commutator and connec- 


tions, is on the dashboard. It is claimed that the 
arrangement gives absolutely even firing in all 
cylinders. Automatic lubrication is ad for the 


whole of the mechanism. Oil is forced by means of 
a direct-driven pressure-pump into the centre of each 
bearing, whence it falls into the base of the chamber, 
to be again pum a the bearing after ae 
The clutch is all metal, the faces being automatically 
oiled when the clutch is withdrawn, with a view to 


* We illustrated the Napier six-cylinder engine in our 
account of the Crystal Palace Motor-Car Show of 1904, 
pedal orks in our issues of April 8 and 22, 


















prevent vibration, and to enable the clutch to be 
slipped without fear of damaging the cortact surfaces, 
a fect to which pe emer | clutches are liable. 
Immediately the clutch is let fully in, the oil is pressed 
into grooves cut in the outer face to receive it, and 
the clutch then grips firmly. There is a double lever- 
age device which is calculated to enable the clutch to 
be easily worked by the foot-pedal, thus avoiding the 
strain on the driver due to having to press against 
powerful clutch-springs. 

Three-point suspension is adopted; the two long 
road springs being connected at the rear of the frame 
by a third transverse spring. The arrangement has 
been devised to reduce vibration, and it is said that 
the back seats are even more comfortable than those 
in front. The whole design in this respect is cal- 
culated to minimise the fatigue of travelling. The 
method of transmission introduced in these cars 
in 1902 has been retained in this p= In the 
third, or top, speed, power is taken directly from 
the engine crank-shaft to the differential axle. The 
transmission-shaft and differential gear run on ball- 
bearings; and the wheels are mounted on 
specially designed double ball-bearings. 

The dashboard is of solid aluminium. The metal 
construction has some advantages over wooden painted 
dashboards, as it will ngt crack or warp. 





Socrery or Arts.—The sessional arrangements of the 
Society of Arts for the period before Christmas include 
the opening meeting, six ordi , Colonial and Indian 
Section meetings, and a series of five Cantor Lectures. 
The 153rd session will be inaugurated at the meeting on 
November 21, when an address will be delivered by Sir 
Steuart Colvin Bayley, K.C.S.L., O.LE., the chair being 
taken at 8 p.m. Ordi meetings will be held on the 
Wednesday of each week, commencing November 28, 
when a paper will be read by Mr. J. W. Gordon, on 
“Patent Law Reform.” At — ordinary meet- 
ings before Christmas, papers will be read on ‘* The 
Metric System,” by Colonel Sir Charles M. Watson, 


K.C.M.G., O.B.; on “ Fruit-Growing and the Protection 
of Birds,” by Mr. C. H. Hooper ; on ‘* Modern Develop- 
ments of Flour-Milling,” by Mr. A. E. ——, 


President of the Incorporated Association of British 

Irish Millers. In the Colonial Section, on December 4, 
at 4.30 p.m., a paper will be read by the Hon. Sir Lewis 
Lloyd Michell on “The Cape to Cairo Railway.” In 
the Indian Section a paper by A. Jusuf Ali, M.A., 
L.L.M. Cantab., I.C.S., on ‘‘ Indian Mohamedans ; their 
Past and Present,” will be read on December 13, at 
4.30 p.m. A course of five Cantor Lectures on “‘ Artificial 
Fort /lisers ” will be given by Mr. A. D. Hall, director of 
the Lawes Agricultural Trust. The course comm 
with a lecture on the “‘ Nutrition of the Plant,” 


ences 
to be 
delivered on November 19, at 8 p.m. 
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NOTES FROM THE UNITED STATES. . 
rs ae PaILADELPHIA, November 7. 

THE most interesting feature in traffic circles this 
week is the demand for rolling-stock by the lumber, 
iron and steel interests. As evidence of the extraordi- 
nary demand, it may be mentioned that the Southern 
Lumber Operators’ Association, which held a conven- 
tion in Memphis, Tenn., last week passed a resolution 
urging the railroads penetrating the Southern lumber 
belt to provide themselves, if possible, and as soon as 
possible, with 150,000 additional cars in order that the 
enormous impending traffic may be promptly handled. 
The territory affected includes the States of Arkansas, 
Mississippi, Texas, Louisiana, and Alabama. The 
lumber interests in these States at present haveless than 
one-half the number of cars they need. A like clamour 
for cars comes from other sections of the country, 
notably from Michigan, where large quantities of lum- 
ber are held up, and where also the elevators are full, 
awaiting the arrival of cars to carry wheat, The various 
steel and wooden-car shops are working to the limit of 
their capacity, and some of them have practically 
pledged their capacity for most of next year. Asa result 
of this condition of things companies have been formed 
for the erection of new car plants of large capacity, 
and tho work of construction will begin at once. The 
erection of new car-building plants is very well so 
far ; but, when built, they must have the steel with 
which to make cars. The steel manufacturers, in view 
of the fact that their capacity for a good part of 
next year is now sold, have begun to expand their 
capacity, and the work of expansion will be vigorously 
pushed on during the winter months, in order, if pos- 
sible, that they may be in a position to make deliveries 
of steel plate during the second quarter of next year. 
The greatest activity prevails in the structural and 
steel-plate mills, and additional orders are finding 


acceptance. If all is true that is said, it would appear 
that a good many intending buyers will be obli to 
put up with much less steel than they want. The 


American Bridge Company contracted for 62,000 tons 
of structural material during October. 

The requirements for structural purposes in the 
larger cities of the North-West are very heavy. In 
Minneapolis a sixteen-story structure is planned, and 
the material will be contracted for late this month. 
The railroads entering Minneapolis are intending 
to. elevate their track and erect large terminal 
facilities in that city. In other cities ‘large build- 
ings have been projected, as, for instance, an 
auditorium at Atlanta, Ga., office buildings in 
St. Louis, large structures in Memphis and Nashville, 
&c, The pressure for constructional material is becom- 
ing more marked each week. In connection with the 
steel industry, it may be mentioned that the cement 
industry is assuming extraordinary size. This year’s 
production of cement, it is estimated, will reach 
44,000,000 barrels. The manufacture of cement is to 
be expanded, and material for construction will shortly 
be wanted. A large warehouse is to’ be built in 
Chicago which calls for 3000 tons of structural mate- 
rial. The aggregate of reported inquiries for small 
lots for some twenty Western cities, according to 
yesterday’s estimate, is some 60,000 tons, and none 
of this business has been arranged for as yet. 





Wirecess TeLecraPHy.—The Wireless Telegraph Com- 
pany of Berlin has succeeded in establishing communica- 
tion between its station at Nauen and St. Petersburg. 
This distance in a straight line is about 900 miles. The 
experiments are being continued, with the intention of 
communicating with the nurthern shore of Africa, where 
the Wireless Telegraph Company, in the name of’ the 
Turkish tal authorities, has installed a station at 
Derna, Tripolis, Another Turkish station has been 
erected at Patara (Asia Minor}* opposite Rhodos Island. 
Both stations have wooden receiving towers 216 ft. high. 





Tue Amertcan Society or Naval ARCHITECTS AND 
Marine Enoineers.—The following is a list of papers 
for the fourteenth annual meeting of the Society of Naval 
Architects and Marine Engineers, to be held at New 
York on November 22 and 23:—‘‘A Fireproof Ferry- 
Boat,” by Mr. F. Du Bosque; ‘‘ Construction of a Fire- 
proof Excursion Steamer,” by William Gatewood ; ‘‘ Speed 
and Power Performance of Albany Day Line Steamer, 
New York,” by Professor J. E. Denton; ** Personal Im- 
pressions of Model Towing Stations Abroad,” by Pro- 
fessor C. H. Peabody; ‘‘ The a Tank of the 
University of Michigan,” by Professor H. C. Sadler; 
** Model Basin Gleanings,” by Naval Constructor D. W. 
Taylor, U.S.N.; ‘‘Comparison_of the Durand and 
Curtis and Hewins Papers on Propeller Experiments 
of 1905,” by Colonel E. A. Stevens; *‘A Modern Fleet,” 
by Captain E. B. Barry, U.S.N.; ‘Recent Develop- 
ments in Armour and Armament,” by Mr. John F. 
Meigs ; ‘“‘ The 7% ent of Warshi e5 <4 by 
Naval Constructor R. H. Robinson, U.S.N.; ** Develop- 
ment of Submarines,” by Mr. Lawrence Y. Spear ; “‘ The 
Effect of the Universal Rule on Yacht Design,” by Mr. 
Martin C. Erismann, Jun. ; ‘‘ The Gasoline Engine,” by 
Mr. Arthur T. Chester; ‘‘ Two Timber Dry-Docks and 
their Pumping Plant,” by Mr. F. P. Palen and Mr. G. L. 
Smith ; ‘‘A New Sea Anchor for Coaling at Sea,” by Mr. 
Spencer Miller, 


NOTES FROM THE NORTH. 
Giasgow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was dull, and the turnover was 7000 
tons of Cleveland warrants, at 57s. 14d. cash and 57s. 7d. 
one month. Closing sellers quoted 57s. 2d. cash and 
57s. 74d. one month. In the afternoon the tone was 
easier, and Cleveland warrants, to the extent of 12,000 
tons, changed hands. Cash iron drop) to 563. 104d., 
and one month’s iron to 57s. 5d., 57s. 44d., and 57s. 24d., 
while the other dealings were at 57s. . and 56s. 114d. 
eight days, and 58s. 14d. three months. The closing 
quotations were 563. 114d, cash and 57s. 34d. one 
month. On Friday morning the market was again weak, 
and Cleveland warrants eased still further. The business 
consisted of about 16,000 tons at 563. 10d., 563. 104d., 
and 563. 94d. cash, 57s. 3d., 57s. 1d., and 57s. 14d. one 
month, and 57s. 64d. three months, and the closing prices 
were 563. 94. cash, 57s. 2d. one month, and 57s. 7d. three 
months sellers. At the afternoon session there was a 
slight recovery in prices, and Cleveland warrants were 
done at 563. 10d., 57s. O4d., and 56s. 114d. cash, 57s. 34d., 
and then 57s. 6d., one month. The turnover was quite 
11,000 tons, and closing sellers quoted 563. 114d. cash 
and 57s. 5d. one month. There were sellers of hema- 
tite at 69s. 74d. cash, but no buyers. A strong tone 
prevailed on Monday morning, and prices advanced. 
Cleveland warrants, 20,000 tons, changed hands at 
57s. 1d., 57s., and 57s. 2d. cash, 57s. 6d. and 57s. 84d. one 
month, and ‘at 583. three months, and closed with sellers 
at 57s. 24d. cash and 57s. 9d. one month. Hematite, 
1000 tons, was dealt in at 70s. 3d. one month. In the 
afternoon the market was quiet, and the tone of Cleveland 
warrants was easier, about 5000 tons being done at 
57s. 2d. cash and 57s. 8d. one month. The close was weak, 
with sellers at 57s. 14d. cash and 57s. 7d. one month. 
Hematite was ld. better; it changed hands at 70s. 4d. 
one month, and closed weak at 70s. 24d. one month 
sellers. On Tuesday morning there was a sharp 
drop in prices, and Cleveland warrants declined to 
563. 10d. and 56s. 8d. cash, 57s. 1d. and 57s. 14d. one 
month, and closed with buyers over at the lower values 
and sellers at ld. more. The dealings amounted to 11,000 
tons. Hematite was quoted at 70s. 3d. sellers one month. 
In the afternoon the tone of the market improved, and 
Cleveland warrants were done at 56s. 10d. and 56s. 11d. 
cash, and 57s. 34d. one month. The turnover was about 
9000 tons, and eeening pues quoted 56s. 11d. cash and 
57s. 4d. one month. ematite was quoted 70s. cash and 
70s. 44d. one month sellers. When the market opened 
to-day (Wednesday) a strong tone prevailed, and about 
21,000 tons of Cleveland warrants changed hands. The 
dealings were at 57s. 3d. cash, 57s. 7d., and 57s. 8d. 
one month, 57s. 14d. and 57s. 3d. five days, 57s. 6d. and 
57s. 8d. twenty-two days. The close was good, with 
sellers at 57s. 44d. cash and 57s. 94d. one month. At the 
afternoon session the market continued fairly strong and 
steady, and 15,000 tons of Cleveland warrants were 

ut through at 57s. 3d. cash, 57s. 8d., 57s, 84d., and 
7s. 74d. one montb, and at 57s. 3d. and 57s. 24d. five 
days, and 57s. 74d. twenty-one days. The closing quota- 
tions were 2d. easier than in the morning, and were 57s. 24d. 
cash and 57s. 74d. one month sellers, while hematite was 
uoted at 703. 44d. one month sellers. The following are 
the market quotations for makers’ (No. 1) Peay Bg 
Calder, and Langloan, 693. 6d.; Gartsherrie and Sum- 
merlee, 70s. 6d.; and Coltness, 80s. 6d. (all shipped at 
Glasgow) ; Glengarnock (shipped at Ardrossan), 70s. 6d. ; 
Shotts (ship at Leith), 69s. ; and Carron (shipped at 
Grangemouth), 70s. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is quiet, and for aig business the quotation 
is round 12/. 7s. 6d. per ton, Glasgow or Leith, although 
sellers are desirous of a little more.. The forward quota- 
tion is at 12/. 12s. 6d. per ton buyers. The amount 
shipped from Leith Harbour last week was 299 tons. 


Scotch Steel Trade.—There has been little or no change 
of any moment in the local condition of the Scotch steel 
trade within the past week. The absence of specifica- 
tions from the Clyde shipbuilders is still being keenly 
felt, but there is a probability of an early alteration for 
the better in that direction. With regard to the steel 
required for the foreign market, there has lately been no 
lack of good inquiries, and some large quantities have 
been sold. One local firm is said to have just fixed up 
an order for 1000 tons of plates and sheets, &c., for prompt 
shipment to Japan. Other orders reported include 
about 1800 tons of steel plates, bars, and structural 
sections for Canada, and 600 tons of plates for one 
of the Australian colonies. Firm inquiries are in the 
market for other large lots for early shipment to the 
colonies and the Far East, and the conditions under which 
forward business could be undertaken are being asked. 
Lighter material continues to be the subject of good 
inquiry, and the demand is reported to be greater than 
production, Makers have made no alteration in the 
official selling prices, but merchants are still cutting their 
quotations very keen. 


Shipbuilding.—Messrs. William Denny and Brothers, 
Dumbarton, have contracted to build. two powerful 
turbine-steamers for the Eastern trade. The vessels are 
to be about 1000 tons each, and are to the order of Messrs. 
Takata and Co., shipowners, Japan.—Messrs. Hutson 
and Sons, Limited, shipbuilders and engineers, Kelvin- 
haugh, Glasgow, are reported to have just received an 
order for a coasting steamer for Chili. She will be 150 ft. 
long and built to Lloyd’s 100 A 1 class. 

Scotch Pig Iron.—There has been no diminution in the 


demand for Scotch iron for shipment to America, and 
during the past week several steamers have been chartered 








to carry this traffic. The steamer Bray Head will sail 











this month, from Glasgow to New Orlea with 400% 
tons of Scotch foundry iron, the rate of freight . > 
fixed at 7s. 3d. ton. Another steamer, the Vizcain.. 
will shortly sail for Boston, with about 2500 tons of tho 
same material ; the rate of freight for this lot is said to |e 
fis. 6d. per ton. Some good orders have been fixed yy 
for shipment to Canada in the early months of next year 
and other lots have been sold for shipment to Continent «i 
ports during the same period. The demand for Seo: ) 
iron for shipment has not been equalled for some tim 
and prices are advancing. Messrs. Baird and Co. have 
just intimated an advance of 1s. per ton on all their 
anes, and other makers are also dearer in their quota- 
ions. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hull Coal Trade.—The returns of the tonnage of 
coal going to Hull continue to be of a most satisfactory 
character. Indeed, the increase in October was almost 
henomenal., It is just above 40 per cent. in advance of 
tober, 1905, and is more than that percentage in advance 
of many other corresponding months. Over half-a-million 
tons of coal entered the port—upwards of 120,000 tons more 
than was sent in the corresponding month of 1900, which 
was the previous best on record. For the first time in 
the history of Hull, over four million tons have pas:ed 
through it in the first nine months of the year, and the 
present year’s total is no less than 1,032,160 tons larger 
than the total dealt with during the period of January to 
October, 1905. The amount of coal received last month 
reached the record total of 520,000 tons, which compares 
well with 367,456 tons in October, 1905; 355,240 tons in 
October, 1904 ; 338,640 tons in October, 1903; 277,984 
tons in October, 1902 ; 289,776 tons in October, 1901 ; and 
385,520 tons in October, 1900. 


_ The Iron and Steel Trades.—The local iron market con- 

tinues to grow in activity. Orders have been coming in 
very freely, and deliveries are exceedingly difficult to 
obtain. Makers are now so full of work that they are 
not desirous of further committing themselves. Indeed, 
the Lincolnshire makers have withdrawn all offers, and 
are only consenting to do business at almost prohibitive 
prices.. Other classes of irons have gone up in value, 
some of them as much as 2s. to 4s. per ton. The follow- 
ing are the revised quotations :—West Coast hematites, 
82s. 6d. per ton ; East Coast hematites, 80s. ; Derbyshire 
No. 3 foundry, 60s. ; forge ditto, 563. ; bars, 7/. 10s. to 
7l. 15s. ; sheets, 9/. to 9/. 103. The heavy branches of 
trade have an encouraging outlook... Intimation has been 
received by the armour-plate makers in the city that 
orders amounting to nearly a million pounds may be 
expected at any time. They will be very welcome, as 
the contracts on hand are nearly finished. There is an 
excellent inquiry for all kinds of castings, and the mould- 
ing shops are full of work. 


South Yorkshire Coal Trade.—The demand for house 
coal has not yet reached the level of some former years, 
and prices remain unchanged. There is a very heavy 
eall for steam coal, both for shipment and for manufac- 
turing purposes, and common coal is in good demand. 
The coke market remains active. 








THE LATE GEORG von Kravuss.—We regret to have 
to announce the death, in his eightieth year, on the 
5th inst., of Dr. Eng. Georg von Krauss, the founder and 

eneral director of the Krauss Locomotive Works, cf 

iinich. 


THe “Stupent.”—No. 1 of a new series of the Stu- 
dent is a special number devoted to the events connected 
with the opening of the new buildings of the Union of 
Edinburgh University. The Student is the official 
organ of the Union. This special issue is very fully illus- 
trated, both with views of the new buildings, &c., and 
with portraits of the many well-known men who are con- 
nected with the University; it is, in fact, a wonderful 
magazine of its kind, and we know of no other so well 
printed and got up, emanating from a University Union 
Society. Subsequent issues of this weekly will contain 
more in the way of university news, and it is hoped to 
make this a regular means of bringing to the notice of 
their fellows, the efforts of the students in the many direc- 
tions to which university life lends encouragement. A 
well-conducted magazine of good literary merit should 
certainly receive hearty support from the class to which 
it is intended to ough 

CrrcuLar Cut Fitz.—A novel form of file has recently 
been brought out by the Patent File and Tool Company, 
Limited, 8, White-street, Moorfields, London, E.C., 
and is claimed to be the quickest cutting file ever 
placed on the market, doing three times the work of an 
ordinary file in a given time under similar conditions, 
and at the same time huping its edge considerably longer. 
It is intended for use on steel, wrought or cast iron, 
brass, copper, aluminium, &c.; it may also be used as & 
wood rasp, and is well adapted for use on marble. The 
teeth are cemicircular in shape—that is, they are curved 
in the plane of the face of the file, the convex side being 
towards the point of the file—and are cut specially deep. 
To these points is due the claim that the file cuts without 
slipping, and that it cannot chase or run to the side. 
The teeth, owing to their shape, are also self-clearing, 
and for this reason are well adapted for use on aluminium 
and other soft metals. This file is made without a tang, 
and is fixed to a special back or holder when in use. We 
understand that the cost of re-cutting is very low; % 
file may be re-cut four times, and is said to be as good 
after re-cutting as when new. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippiesBroucH, Wednesday. 

The Cleveland Iron Trade.—The attendance on ’Change 
here yesterday was only small, and the market was quiet, 
with little business doing. Rumours were circulated that 
some of the orders for Cleveland pig for America had 
been cancelled, and the market was naturally depressed 
in consequence. The rumours appear to have been un- 
founded, and indeed traders ridiculed the idea, remarking 
that inquiries were still coming to hand from the States, 
and pointing out that this week yet another vessel had been 
chartered to convey iron to America. Producers of pig 
expressed great confidence in the future, and a sale 
of Cleveland iron to Germany for spring delivery was 
reported at a higher price than the current quotation. 
No. 3 g.m.b. Cleveland pig was put at 57s. 3d. f.o.b, 
whilst No. 1 was 583. 9d. and No. 4 foundry, 563, 3d. No. 4 
forge was very dull at 55s. East Coast hematite pig was 
steady and firm, despite the trouble in the shipbuilding 
industry. For early delivery of mixed numbers the least 
price mentioned was 70a. 6d., and several of the leading 
makers were not disposed to name below 71s, Spanish 
ore was very strong, dealers here declaring that they 
would have to aivanze prices further, owing to the con- 
tinued very firm stand taken by the mine-owners in 
Spain. Rubio (50 per cent. yield) was fully 22s. ex-ship 
Tees. To-day the market was more cheerful, and values 
of Cleveland iron improved by 3d. Thus No. 1 became 
593.; No. 3 g.m.b., 57s. 6d.; No. 4 foundry, 56s. 6d.; and 
No. 4 forge, 553. 3d. Hematite pig was not altered in 
price. 

Manufactured Iron and Steel.—Orders for the various 
descriptions of manufactured iron and steel are scarce, 
but most producers are kept well employed on contracts 
made some little time ago. Owing to slackness, however, 
Messrs. Bolekow, Vaughan, and Co. have been compelled 
to close their merchant mill at Eston, thus throwin 
about 100 hands out of employment. Quotations all roun 
are stationary. Common iron bars are 7/. 53 ; best bars, 
7. 153.; best best bars, 8/. 5s.; iron ship-plates, 7/. 53.; 
iron ship-angles, 7/. 5s.; iron ship-rivets, 7/. 17s. 6d. ; 
steel bars, 7/.;. steel ship-plates, 7/.; steel ship-angles, 
6/. 123. 6d.; steel sheets (singles), 8/. 5s. ; steel sheets 
(doubles), 8/. 103.; and steel joists, 6/. 7s. 6d.—all less the 
customary 24 per cent. discount for cash. Cast-iron rail- 
way chairs are 3/. 15s. ; steel railway sleepers, 6/. 7s. 6d. ; 
and heavy sections of steel rails, 6/. 5s.—all net cash at 
works. 


Cleveland Institute of Eagineers—Important Suggestion. 
—At theannual meeting of the Cleveland Institute of En- 
gineers held at Middlesbrough this week, the new Presi- 
dent, Mr. G. H. Harrison, of Middlesbrough, in the 
course ot a very interesting address, said the Institute 
had good reason to be proud of its position. The papers 
read showed a far better insight into the subjects treated 
than our forefathers ever dreamed of. A very great deal 
was being done at the present time to increase the indi- 
vidual and general technical knowledge of the people 
of the country, and already great progress had been made. 
He ventured to say, however, and he would not be far 
off the mark in stating that the daily newspaper was to 
day the sole educator of 70 per cent. of the population, 
and yet a want of elementary technical knowledge was 
continually being displayed in it. The Press had the 
power in its own hands to make a great advance in the 
technical knowledge of the general public, and so enable it 
to grasp and understand much of the enormous mechanical 
and scientific progress which was going on around them. 
Referring to utilisation of waste power, Mr. Harrison 
remarked that if ironmasters could only combine and put 
down electric power plant, driven by blast-furnace gas, at 
various points, they could supply electric power for the 
whole district, including works, at a price far below that 
at which it could be produced by other means. They could 
supply the whole district from Stockton to Estor, including 
works of all kinds where large power was required, be- 
sides the electric lighting of the two towns, the elec- 
tric-tram wants, and eventually the electric local trains. 
The matter was one for serious consideration, and he saw 
no insurmountable difficulty in the way. If such a 
scheme was carried out, it would be one of the greatest 
strides Cleveland had ever made. 


Coal and Coke.—Fuel is very stiff. Average blast- 
furnace coke is quite 193s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—There has been rather a better inquiry for 
large steam-coal for shipment this month; the best 
large — have made 15s. 9d. to 16s. 3d. per ton, 
while secondary ane have ranged from 14s. 6d. to 
15s. 9d. perton. Household coal has shown little change ; 
the best ordinary qualities have brought 14s. to 14s. 3d. 
per ton, while secondary descriptions have made lls. 
to 13s. per ton. No. 3 Rhondda large has been quoted 
at 15s. 6d. to 15s. 9d. per ton. Foundry coke has made 
20s. to 203. 6d. per ton, and furnace ditto, 17s. to 18s. 
per ton. As regards iron ore, Rubio has brought 20s. 6d. 
to 21s. 6d. per ton, and Almeria 193. 9d. to 20s. 6d. 
per ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 


The Welsh Coal Trade.—The foreign shipments of coal 
from Cardiff in the first ten months of this year were 
13,161,661 tons, as compared with 11,814,289 tons in the 
corresponding period of 1905. The shipments coastwise 
were 2,274,824 tons, as compared with 2,176,639 tons. 
he foreign shipments from Newport in the first ten 
months of this year were 2,962,232 tons, as compared with 
2,549,308 tons. The shipments coastwise were 635,054 








tons, as compared with 697,060 tons. The mee ship- 
ments from Swansea in the first ten months of this year 
were 2,124,634 tons, as com with 1,555,049 tons. The 
shipments coastwise were 242,397 tons, as con with 
251,891 tons. The foreign shipments from Port Talbot 
in the first ten months of this year were 819,504 tons, as 
compared with 594,545 tons. The shipments coastwise 
were 296,537 tons, as compared with 262,830 tons. The 
foreign shipments from Neath in the first ten months of 
this year were 94,456 tons, as compared with 77,858 tons. 
The shipments coastwise were 190,416 tons, as compared 
with 187,737 tens. The foreign shipments from Llanelly 
in the first ten months of this a were 244,359 tons, as 
compared with 198,160 tons. The shipments coastwise 
were 74,727 tons, as compared with 81,067 tons. It follows 
that the aggregate foreign shipments from the six ports 
in the first ten months of this year were 19,406,846 tons, 
as compared with 16,789,209 tons, while the aggregate 
thipments coastwise were 3,713.955 tons, as com 

with 3,657,244 tons. 

Keyham.—The extension works at Keyham will be 
turned over to the Admiralty by Christmas. A consider- 
able amount of work remains to be done, but it is not 
known whether this will be executed by the contractors 
or by the Director of Works Department. None of the 
main roads is completed ; bollards, fairleads, running- 
blocks, and numerous other appliances necessary for the 
movement of ships have to be fitted, workshops have 
to be equipped with machinery, and what is practically a 
== dock at the south end of the north basin has to 

uilt. 


Swansea New Dock.—A meeting of the executive com- 
mittee of the Swansea Harbour Trust was held on 
Thursday, Sir Griffith Thomas pm | An extension 
of the new King’s Dock at its western end was considered, 
and it was agreed to carry it out, the approximate cost 
being 30,0007. A proposed extension of the eastern end 
was deferred for further consideration. The committee 
had also before it a proposal to construct a breakwater at 
the eastern end of the approach channel to the new dock ; 
and instructions were given to apply for the necessary 
powers in a Bill to be presented to Parliament. 


Steel Prices.—Tbe South Wales Siemens Steel Bar 
Association met at Swansea on Tuesday, and decided to 
raise the price of bars to 5/. 12s. 6d. per ton for forward 
delivery. This is an advanee of 5s. per ton, For prompt 
delivery 6/. to 6/. 2s. 6d. per ton is asked, 

More Welsh Coal.—The directors of the International 
Co!liery, Blaengawr, state that a seam of 5 ft. 3 in. 
thick has been struck in a trial pit sunk from the 6-ft. 
seam. The coal is of excellent quality. 





MISCELLANEA. 

In the hope of solving the sleeper difficulty, the 
Atchison, Topeka, and Santa Fé Railroad, of America, 
have decided to grow their own timber. For this purpose 
they have purchased a ranch of 8650 acres, and intend 
pianting from 500 to 600 acres of eucalyptus trees for sub- 
sequent use for sleepers on their An additional 
700 acres will, says the Railway Age, be planted each year. 


Electric cabs in Berlin provided with Hagen accumu- 
lators run on an average about 37 miles per day, and have 
to be charged twice. L’ Industrie Electrique gives the costs 
of working as follows :—Electric energy, 4.25 francs per 
day; maintenanceof accumulators, 3 francs; sundry repairs, 
1.25 francs ; maintenance of tyres, 4.38 francs ; making a 
total of 12.88 francs perdiem. To this must, of course, 
be added wages, depreciation, &c. In Berlin the mean 
receipts per cab fare are 2.15 franca, the average distance 
per fare a fa about 24 miles. 

According to the Moniteur de la Flotte, manceuvres 
took place off Cherbourg, on the evening of the 27th ult., 
with the first Channel flotilla of o-boats and sub- 
marines. The despatch boat Bom seven 0- 
boats, and five submarines left Cherbourg Harbour with 
a view to institute attacks against the Henri IV., which 
had steamed out two days previously for tice at sea. 
The to o-boats acted as scouts for the Henri I'V., and 
had to keep it informed with regard to the positions of 
the submarines. Notwithstanding these precautions, the 
submarines were able to approach and torpedo the 
battleshin. 


Experiments have been made by the Forest Service of 
the United States Department of Agriculture on the 
holding power of various forms of spikes used in railway 
work in different kinds of timber suitable for sleepers. 
Both ordinary and screw spikes were tested in oak, pine, 
and chestnut sleepers. It was found that the average 
force needed to draw common spikes varies from about 
7000 Ib. in oak to 3600 1b. in pine, and 3000 Ib. in chestnut. 
Screw spikes require a force of 13,000 lb. to draw them 
out of oak, 9400 lb. in the case of chestnut, and 7700 Ib. in 
the case of pine. If the wood is knotty, the holding 
power of common spikes is decreased, but that of screw 
spikes is increased, in some cases even up to 35 per cent. 

his is explained by the fact that knots are brittle, and 
are broken up by the driven spike; on the other hand, 
the screw spike a tendency to draw out any knot it 
works into, and does not break it up. 

Speaking on the rolling-stock crisis which is pretty 

eneral at the present time over the tinent, the 

‘oniteur Industriel gives the following statistics :— 
There are in Italy three goods wagons per kilometre of 
track; in Germany, seven; in France, eight; and in 
England, ten. These —— correspond appeainy 
to 4.85, 11.30, 12.90, and 16.10 per mile of track. The 
main cause of the present crisis is the very great develop- 
ment in railway traffic; thus the receipts for the first 
ten months of 1906 on the main European lines show an 


also | distance without sto; 
be| unloaded. No classification was to be mad 
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increase of 2.26 to 5 52 per cent. The French Northern 
and Southern systems do not show well for the said 

riod ; but there is an increase of 4.14 per cent. on the 

rench State railways, 4.52 per cent. on the Paris- 
Lyons-Mediterranean lines, 4.13 per cent. on the Western 
of France, 5.54 per cent. on the Eastern of France, 4.44 
per cent. on the Austrian vom. 5.16 per cent. on the 
Saragossa, 4.08 per cent. on the Northern of Spain, and 4.10 
per cent. on the Portuguese railways. The increase in rail- 
way receipts for the whole of France during the period 
in question amounts to over two million sterling. 


Within the past few on trials of motor wagons have 
been held in New York City under the auspices of the 
Automobile Club of America. The trials were to be 
spread over four days, and each day the cars had to cover 
a distance of 40 miles through the streets of New York. 
The club-house is situated in mye ig eo and 
the down-town routes commence at the house and run 
down Fifth-avenue and Broadway to the Battery. 
This route is through one of the districts in which 
the street traffic is most congested in New York, and is 
10 miles long.. The second route is up town to Two 
Hundred-and-Thirtieth-street and back, a total of 20 
miles over some hilly and badly-kept roads. On the first 
day the wagons loaded had to cover the 40 miles without 
stops. On the second day several stops had to be made. 
On the third day the unloaded wagons had to cover the 

and on the fourth day the condi- 
ay were in force, the wagons being 
] le of wagons 
according to motive power. The vehicles were required to 
carry a dead load of at least 50 per cent. in addition to 
the driver, observer, and supplies. We wonder what 
the authorities would say if motor-wagon contests were 
run through the streets of the City of London. 


The suggestion has been made in connection with the 
University of Sydney, with its various colleges, buildings, 
&c., to provide, under the control of the Enginecring 
Department, a regularly-equipped central station for the 
lighting, &c. of the University. The University consists 
of a large number of buildings scattered over a large 
tract of ground, enclosed by thoroughfares. The build- 
ings are devoted to various schools, such as those for 
medical science, including hospital, physics, chemistry, 
geok y, engineering, &c. It is suggested in a paper pub- 
ished in the Proceedings of the Sydney Universit Engi. 
neering Society that work in this station should form 
part of the college engineering course, or supplement 
this, and that the fact that power was available from such 
a station would render practical experimental research and 
testing more feasible than at present. The site would 
cost nothing, the building being located within the present 
grounds ; the University is said to be relieved of rates and 
taxes, so that this also would contribute to economical 
working ; the wages would bo a minimuw, as most of the 
work would be done yoy wy working on two shifts. 
Students would thus have the apoutensy of becoming 
familiar with the routine work of a station ; and the fact 
that the plant was put to practical use would have an 
influence, which is often wholly lacking in four-hour ex- 
perimental laboratory tests, over the students. In addi- 
tion to work connected with the generation of power, the 
scheme would provide ‘opportunity for testing for faults 
in mains, repairs, making coal], lamp, and other testa, and 
for becoming familiar with something of the commercial 
side of station work, the use of load-curves, &c, 


tions of the second 





Naw ZEALAND INTERNATIONAL ExuibiTion.—The New 
Zealand International ‘Exhibition was opened on the Ist 
inst. The exhibits displayed are valued at three-quarters 
of a million nds sterling. Two-thirds of this value 
represents industrial exhibits. At the opening ceremony 
the Prime Minister of the Colony laid special stress upon 
the support given to the Exhibition by the Imperial 
Government. The Exhibition is the largest held south of 
the line, and its financial future is locally regarded as 
already assured. 

Nores ON THE APPLICATION oF InpucED Dravent.— 

\though read recently ‘before the Society of Dyers and 
Colourists, a paper, “Notes on the Application 
of Induced Draught,” by Mr. W. H. Casmey, is one con- 
taining much matter of interest to engineers. The author 
surveyed the several uses to which induced draught may be 
put, such as its application in the boiler-house, its use for 
ventilation pur , for drying, for dust removal, &c. 
ith the boiler-house question, the author 
expatiated on the waste of fuel in the ordinary boiler- 
house employing natural draught, or natural draught 
supplemented by steam-jets. It has been proved to be no 
uncommon thing for from 8 to 9 per cént. of the steam 
raised in a boiler to be consumed by such steam-jets. Pro- 
fessor Goodman has tested boilers which consume hy means 
of these jets as much as 15 per cent. of the steam rai 
by the boiler. The author cited one case in particular of 
five boilers fitted with steam-jets, which resulted in a coal 
consumption of 27.3 lb. of — square foot of grate, 
the evaporation from and at 212 deg. — 9,8 lb. of water 
per pound of coal, with a temperature of the economiser 
water of 166 deg. With induced draught the results 
obtained were as follow :—Coal consumption per square 
foot of grate, 25.4 lb.; evaporation of water, 10.2 Ib. per 
pound of coal; and temperature of economiser water, 
259 deg. Taking measurements of the electrical output 
of the plant, it was found that, using the steam-jets, for 
each unit of electricity, 3.6 lb. of coal and 30 Ib. of water 
were consumed. With induced draught the results were 
3.1 lb. of coal and 28 Ib. of water per unit of current. In 
this case, based on further data, it was calculated that 
1800 gallons of water were simply evaporated for use by 
the steam-jets. The net saving in this case worked out 
at 14} per cent. 
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SIX-CYLINDER NAPIER MOTOR-CAR AT THE OLYMPIA EXHIBITION. 
CONSTRUCTED BY MESSRS. NAPIER AND CO., ENGINEERS, ACTON. 
(For Description, see Page 661.) 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday, November 
16, at Storey’s Gate, Westminster, at 8 p.m. Paper to be read and 
discussed :— ‘‘Steam as a Motive Power for Public Service 
Vehicles,” by Mr. Thomas Clarkson, Member, of Chelmsford. 

Tue STAFFORDSHIRE IRON AND Stee. InstiTUTE.—Saturday, the 
17th inst., at the Institute, Dudley. Mr. Arthur H. Hiorns will 
read a paper on the ‘“‘ Combined Influence of Certain Elements on 
Cast Iron.” 

Tue Socrry oF Arts.—Monday, November 19, at 8 p.m. Can- 
tor Lectures: “ Artificial Fertilisers; their Nature and Func- 
tions,” by Mr. A. D. Hall, M.A., Director of Lawes Agricultural 
Trust. Five lectures. Lecture I., “‘ The Nutrition of the Plant.” 
— Wednesday, November 21, at 8p.m. Opening Address of the 
158rd session of the Society, 4 Sir Steuart Colvin Bayley, 
K.C.8.1., C.LE., chairman of the Council. 

Tue Institution or Civ, Enoingers.—Tuesday, November 20, 
at 8 p.m. Paper to be further discussed :—‘‘ Single - Phase 
Electric Traction,” by Mr. Charles Frewen Jenkin, B.A., Assoc. 
M. Inst. C.E. 

Tue Royal MsrKoro.oeicaL Socretry.—Wednesday, November 
21, at 7.30 p.m., at the Institution of Civil Engineers. Papers 

read :—1l. “ The International Congress on Polar Explora- 
tion at Brussels, September, 1906.” Report by Mr. Hugh Robert 
2. “*The Abnormal Weather of the Past Summer, 
and Some of its Effects,” by Mr. William Marriott, F.R. Met. Soc. 
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trical Radiation from Bent Antennw,” by Professor J. A. Fleming ; 
“‘Auroral and Sun-Spot Frequencies Contrasted,” by Dr. 6 
ma “*The Electrical Resistance of Alloys,” by Dr. R. 8 
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THE EFFICIENCY OF BOILER PLANT. 


To anyone familiar with the conditions that 
obtained not so very many years ago, one of the 
most striking things about a modern power-house 
is the apparent disproportion in size and amount 
between the plant in the engine-room and the 
boilers that have to supply it with steam. In a 
modern power -station equipped with turbines, 
although the generating units are widely spaced in 
a roomy engine-house, and the boiler plant cramped 
to the greatest extent possible, the latter com- 

letely overshadows everything else. To get the 

ilers near the sets they serve, they have had in 
some cases to be arranged in transepts running out 
from both sides of the engine-room, or in two- 
storied boiler-houses. The best method in every 
way to equalise the bulk of the two classes of 
machinery would be obviously to increase the 
output per cubic foot of the boiler plant in some- 
what the proportion the output of the engine-house 
has been increased, supposing this were possible. 

Broadly speaking, engines have. become snialler 
in the same measure as it was found possible to 

more steam through them in a given time, 

and the corresponding problem is to find a way of 
getting more oer per minute through the plates 
of the boiler. Considered in detail, what has to 
happen in a boiler is this: The heat of the hot 
gases has to transfer itself from them to the iron, 
go through the iron, and then exchange its location 
from the iron to the water. When passing through 
the iron it is flowing down a steady temperature 
gradient, opposed by the thermal resistance of the 
metal. The greater the thermal conductivity, the 
faster the heat will flow, but as we are practically 
limited to one metal for boilers, and its minimum 
thickness is dictated by structural reasons, there is 
of improving matters in this direction ; 
ete that care is taken that no additional 
rrier, such as scale, is allowed to exist in the path 
of the heat. Other things being equal, we can in- 
crease the rate of heat flow by steepening the 


669 | temperature gradient, or, in other words, by having 


hotter fires ; but the outlook in this direction is 
not promising. The furnaces would have to work 
under considerable air pressure, or a hotter burn- 
ing fuel must be used ; for merely making the fire 
burn more rapidly, or having bigger furnaces, only 
increases the amount of heat generated, and not 


673 | its temperature. 


We come then to the question of getting the 
heat into and out of the plates. It has been abun- 
dantly proved by experiment and practice that 
the faster a fluid, whether liquid or gas, 

over a metal surface of a different temperature, the 
more efficient is the transference of heat. Appa- 
rently, as soon as a molecule has with its 
heat to the metal, or picked up heat from the 
metal, it should be hustled immediately out of the 


on the metal, and hands out like quantities of heat 
grudgingly to its fellow-molecules in the second 
rank, the process is slow. It must just do its own 
heat transaction and then go away. This seems 
a universal rule, for it is confirmed by the advan- 
tages obtained by increasing the velocity of the 
circulating water in surface-condensers, and in 
many similar ways. To apply it to the outside 
of a boiler it is evident that the flames and hot 
gases should have a rapid through the 
tubes or over the plates ; and there should be no 
pockets in the heating surface where dead gas can 
shield the plates from the scour of the flames. 

In the inside of the boiler similar conditions 
hold. To emphasise the advantages of keeping 
the water well moving, we may mention some 
experiments which showed that the transition resist- 
ance of. heat from iron to boiling water was equiva- 
lent to an extra thickness of from 4 in. to in. in the 
plates.: As the water was boiling, it was presum- 
ably in considerable agitation, yet by stirring it the 
resistance was reduced to much less than half. 
When the water was only warm, the transition 
resistance was equivalent to a thickness of 4 in. of 
metal,.and stirring it then reduced the resistance 
to one-tenth of this value. The generally accepted 


; | explanation is that a film of water tends to adhere 


to the metal, and only transmits heat by conduc- 
tion ; but, curiously, the condition of the surface 
of the iron appears to have no appreciable effect 
upon the oui: 

It is obvious that whether the circulation of the 
boiler is good or bad, more steam will be raised from 
it in a given time if the feed-water is heated pre- 
vious to being pumped in. This is now the uni- 
versal practice, adopted mostly with the idea of 
saving some of ‘the waste heat of the flue-gases or 
of the exhaust steam. All the heat thus put into 
the water is therefore a pure gain. The heating is 
not very efficient, because the heat has to get 
through the metal tubes of the economiser or the 
feed-heater. As regards efficiency of heating, 
simply, a better result might clearly be obtained by 
mixing live steam directly with the feed-water ; 
but at first sight. one would hardly think such a 
course economical. Mr. Kirkaldy, however, many 
years ago proved beyond doubt that it was so, 
although for a long time the suggestion was met 
with ridicule. Where can the gain come in, it was 
asked, seeing that: steam first has to be raised to 
heat the water? The answer is given by the ex- 
periments we have already quoted. As the average 
temperature of the water is higher with heated 
feed, the plates over the furnace will havea greater 
ebullition area ; and heat, we have seen, is taken 
from the plates far more rapidly where the water is 
boiling. Hence the boiler works much better with 
heated feed, and it is quite legitimate to use part 
of .the increased steam production in heating feed- 
water, particularly if this is done by direct mixture, 

Even if the heating is not very great, the fact of 
having a higher average temperature of the boiler 
water makes the conditions better, even away from 
the ebullition area. The water gets more mobile 
as it becomes hotter, and the circulation con- 
sequently becomes better. Sir Frederic Bramwell 
found that when water was raised from 58 deg. to 
200 deg. in a steam-heated copper pan the rate of 
heat transmission was'162 units per square foot per 
degree difference of temperature per hour, while 
from 200 deg. to 212 deg. the rate was 327. units 
per hour, and 427 units per hour when the water 
was boiling. Similar experiments carried out by 
Sir William Anderson, as far back as 1872, had 
previously given results of the same order, so that 
the advantage of keeping the water at or nearly 
boilin int is evidently very. considerable. In 
the » A pel the feed-water would enter the 
boiler at the same temperature as the steam, so 
that evaporation would be taking place over the 
whole of the heating surface. A tremendous flow 
of heat could then be got through the plates, and 
the whole of the boiler would have the efliciency 
which is now confined to the small portion: imme- 
diately over the furnace. 

It is a matter of general knowledge how great 
the efficiency of the neighbourhood of the furnace 
is, compared to other parts of the boiler where the 
water is cooler. Tests carried out on a locomotive 
boiler on the Northern Railway of France showed 
that a maximum evaporation of 43 lb. or 44 Ib. of 
water per square foot of heating surface could be 
obtained from the fire-box end of the boiler ; while 
even with a strong draught, less than 5 lb. per 
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square foot was evaporated at the smoke-box end, 
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Again, with a Niclausse boiler, burning 60 lb. of fuel 
per square foot of grate surface, the evaporation from 
the tubes nearest the furnace amounted to a maxi- 
mum of over 34 1b. of water per square foot ; whereas 
only 6 lb. per square foot was evaporated by the 
tubes in the top row. The difference in the evapora- 
tion from different parts of the same’ boiler is far 
too great to be accounted for by the greater tem- 
perature gradient at the fire-box end, and is almost 
wholly due to the fact that boiling water will 
absorb heat many times as fast as water below the 
boiling-point. As, from the experiments quoted, 
it is clear that an evaporation of over 40 lb. of 
water per hour may be obtained per square foot 
without burning the plates, it follows that the 
usual duty of boilers is far less than it might be. 
For example, it is quite common for boilers to 
evaporate less than an — of 4 lb. of water per 
square foot over their whole heating surface, which 
means that the distant parts are probably doing less 
heat absorption than the equivalent of the evapo- 
ration of, perhaps, 1 lb. of water per hour. Were 
these parts eliminated altogether, the space effi- 
ciency of the plant would be very much increased, 
and the extra heat passing away could easily be 
taken care of by economiser plant, which, with its 
constantly-scraped tubes, is a more -eflicient ab- 
sorber of low-grade heat than the back end of a 
boiler. To use some of the boiler tubes as a feed- 
water heater is expensive and wasteful of space ; 
but if they really fulfilled the function supposed, 
no very great harm would result. The heated 
feed-water would travel up to the hot end of the 
boiler and there be evaporated. Boiler-designers, 
however, do all that they can to ensure a thorough 
circulation throughout all the tubes ; and though 
water in circulation will take up heat more quickly 
than when it is stationary, the result of the circula- 
tion is to limit the area over which the water can 
be kept boiling, and consequently in this way to 
act disadvantageously. 

The question of increasing the duty of boilers 
by the use of feed-water heated by live steam has 
recently been revived by Mr. G. Wilkinson, the 
electrical engineer of Harrogate, in a paper read 
before the Municipal Electrical Association. Mr. 
Wilkinson is a strong advocate of the system, 
and makes out a very convincing argument for its 
adoption. He considers the ideal boiler one in 
which the total work is one of evaporation, so 
that ebullition is taking place over the whole of 
the heating surface. This condition can only be 
obtained by supplying the feed at the full tem- 
perature of the steam being raised, and the only 
way of raising the feed to this temperature is 
by the use of the live steam. The feed-water 
must, of course, be heated by the live steam 
by actual contact, and this may be done either 
inside the boiler or in a separate vessel. The 
latter method is preferred by Mr. Wilkinson, 
although by heating the feed in the steam space of 
the boiler radiation losses are less. The feed is 
sure to contain a quantity of air and gas in solution, 
and these gases will be occluded in the boiler, 
where they not only have a corrosive effect on the 
plates, but exercise a curious influence in retarding 
the transmission of heat from the steam to the 
water. The drops of feed-water falling through 
the steam space seem to be coated with an insulat- 
ing film of gas, which hinders their evaporation. 

The feed-heater used, with very g results, by 
Mr. Wilkinson in ccnnection with a Lancashire 
boiler was of the type manufactured by Messrs. 
Dales and Braithwaite, of London, which consists 
of a vertical cylindrical vessel of small diameter, 
well above the level of the top of the boiler. 
Water from the feed-pump enters a chamber at 
the top, and is forced through a number of 
spraying-nozzles in the upper end of the vessel. 

ere it meets with steam from the boiler and takes 
up heat, falling down along with the steam con- 
densed in the process into a settling-chamber. 
The sulphates and other salts are deposited in the 
solid form in this chamber, whence they are blown 
off periodically. The feed-water flows into the 
boiler by gravity, leaving the chamber by a branch 
at its upper end. The air and gas occluded in the 
mixing vessel are got rid of by a constant slight 
blowing at two valves opening outwards from the 
vessel—one in the upper part and one in the lower. 
Air is about double the weight of steam, and settles 
down in the bottom of the vessel, whence it is 
eliminated by the lower valve. Any lighter gases, 


such as are often given off by bad feed-water, 


trials on a 30-ft. by 8 ft. Lancashire boiler at 
Harrogate, fitted with an economiser, it appears 
that the proportion of heat utilised was raised from 
about 69 to about 76 per cent. of the heat due to 
the combustion of the fuel, by the use of this feed- 
heater. The steam pressure was 150 Ib., corre- 
sponding to a temperature of 358 deg. Fahr. The 
economiser raised the feed-water from 47 deg. to 
265deg., and at the latter temperature it was pumped 
into the feed-heater, leaving at 348 deg., or only 
10 deg. cooler than the live steam. With an ordi- 
nary feed temperature of 265 deg., it is no mean 
feat to increase the high resulting efficiency of the 
boiler by 7 per cent. by a simple and inexpensive 
addition to the plant. 

While it does not appear at present that there is 
any chance of the size of steam-raising plant being 
reduced in anything like the same ratio as the size 
of steam-using plant has been, the discrepancy is 
so great at present that engineers would welcome 
any tendency in that direction. Something, and 
perhaps more than one would expect at first, may 
no doubt be done by limiting the work of the boiler 
to evaporation only. Whether by doing this we 
could obtain an evaporation of 15 lb. per square 
foot of heating surface with a total heat loss not 
exceeding 20 per cent., as Mr. Wilkinson contends, 
is another matter. Such figures imply a steam- 
raising plant of only one-half or one-third the pre- 
sent size, even allowing due space for the feed- 
heaters and perhaps extra economising plant needed. 
A reduction of this order would go far to solve one 
of the most difficult problems of the power-station 
designer, and would mark a step in steam-raising 
practice comparable to what has taken place of 
recent years in the engine-room. 








REPORT OF THE SOUTH AUSTRALIAN 
RAILWAY COMMISSIONER. 

THE report of the Commissioner of the South 
Australian Railways for the year 1905-6 is one 
after the style of that to which we referred recently 
in these columns—namely, the latest report of the 
Commissioners for the sister-State of New South 
Wales. The effects of the favourable year, which 
made this period one of such prosperity for the 
railways of the State of New South Wales, were 
felt toa very considerable, though perhaps not to 
80 great a degree, in the State of South Australia. 

The Commissioner for this State is able to report 
a surplus on the year’s working of 110,425/., which 
amount goes into the coffers of the State ; and the 
general position of affairs may be gauged by the 
fact that the revenue of the railways (excluding the 
Palmerston and Pine Creek line) shows an increase 
of no less than 76,444/. over all previous amounts. 
This satisfactory working was due mainly to the 
splendid season which resulted in largely increased 
shipments of grain and wool, and also in increased 
passenger tratlic due to good times. The increase 
in tonnage of grain amounted to 65,970 tons, pro- 
ducing an increase in receipts of 16,5831. The in- 
crease in receipts from passenger traflic amounted 
to no less than 22,4001. In a country such as 
Australia, where a fair proportion of the public 
travel, if possible, first-class, the effects of bad, and 
also of favourable, years are distinctly noticeable 
in the bookings of the railways. In this last year 
the receipts from second-class bookings increased 
by 11,859/. on a sum of 217,984I., the receipts for 
the year 1904-5. But the increase in first-class 
receipts —10,542/.—was a gain on a total of only 
88,1521. for the year 1904-5—an increase due to 
the satisfactory year of about 11 per cent. The 
average mileage per passenger has also slightly in- 
creased during this period. 

The receipts from live-stock show a decrease, 
which is explained by the fact that this class of 
traffic was worked over shorter distances than usual. 
Mineral traffic shows a decrease in tonnage, but 
owing to a revision of rates the returns show an 
increase in receipts. 

The total earnings of the systems amount to 
1,349,7651., and the working expenditure to 
764,3851. The percentage of working expenditure 
to revenue is therefore 56.63, which is an improve- 
ment on last year, and has only been equalled in 
1900-1, while in the year of the great drought it stood 
at 63 percent. The total earnings per train-mile 
amount to 83.59d.—almost 3d. more than the year 
before ; and the working expenses, 47.34d. per train- 
mile, show an increase on the previous year of 
about $d. 
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during the year amounts to 1879 miles. Of this 
1383 miles are laid on the 3-ft. 6-in. gauge, the 
remainder being 5-ft. 3-in. gauge. The 5-ft. 3-in, 
lines are confined to two systems — namely 
to those known as the Southern and the Port 
and Northern systems. The Southern system runs 
from Adelaide down to Servicetown, on the 
Victorian border, whence communication is open 
through to Melbourne. The Port and Northern 
system runs in a_ northerly direction from 
Adelaide to Terowie, 139? miles from Ade- 
laide, while a branch also runs out to Morgan. 
The systems of the 3-ft. 6-in. gauge include 
those known as the Port Wakéfield, Port Pirrie, 
Great Northern, Great Northern Extension, 
South-Eastern, and, in the northern territory, the 
Palmerston and Pine Creek line. But little has 
been done for many years in the way of railroad 
construction in South Australia. All but three of 
the systems enumerated above have remained of the 
same length for several years. Of the three which 
form exceptions, the Great Northern has grown 
slightly less, while the South-Eastern and the 
Great Northern Extension have been increased 
by a few miles. Construction work is now in 
hand, however, on a broad-gauge line from Tailem 
Bend to Pinnaroo, a distance of 87 miles, and 
this, as a matter of fact, if the engineer's 
estimates are reliable, should now be open for 
traflic. 

Owing to the favourable year extensive renewals 
were made in rolling-stock, works, buildings, &c., 
the disbursements in this way amounting to about 
20,0007. more than in the year 1904-5. The Com- 
missioner suggests that, on account of the general 
fluctuations in railway finance, the results being so 
dependent on the conditions of the seasons, the 
surplus should in future years be carried over to a 
reserve account, in order to meet the deficiencies 
in unprofitable years. From the railways’ point 
of view, at least, the suggestion is a good one, for 
while the State is always glad enough to accept 
the surplus of good years, depreciation continues 
through both bad and good, and the fact that the 
State Treasury has sometimes to be called upon to 
make good a deficit may lead to ill-advised tem- 
porary curtailment in expenditure for maintenance, 
the results of such economy being perhaps felt 
long after tho bad times are passed. 

A pleasing item among the appendices to the 
Commissioner’s report is a short paragraph of a 
valedictory nature in the report of the chief 
mechanical engineer. Mr. T. Roberts has been 
in charge of the mechanical department for 174 
years, and now relinquishes his post to take up 
that of consulting engineer in Fomdod for the 
majority of the Australasian railways. In doing 
so he is well satisfied that he has‘ had the loyal 
and whole-hearted assistance of his staff during 
his term of office, and in a few kindly words re- 
cords his appreciation of this fact. 








THE INTERNATIONAL RADIOTELE- 
GRAPHIC CONVENTION. 

WE are to-day in a position to place before our 
readers the official text of the International Radio- 
telegraphic Convention, which the plenipotentiaries 
of twenty-seven States signed at Berlin on Novem- 
ber 3. Including the reprints of the signatures 
which take up a good deal of space, the official 
French document covers thirty pages, from which 
we can only make extracts. A glance at the docu- 
ment will suffice to indicate the multifold character 
of the important problems which, thanks to the 
general earnest desire to come to an understanding, 
have now received a preliminary solution. The 
deliberations occupied four weeks, and the time 
spent will not be considered too long. The Keyle- 
ment, which forms part of the Convention, lays 
down more detailed regulations for operating the 
radiotelegraphic service than might have been ex- 
pected at this stage. It would have been thought 
that the addresses, the order in which radiotele- 
grams—another excellent innovation in terms—are 
to be dealt with, the charges, the wave-lengths to 
be used, and other details, would be left for the 
further administrative discussions. But all these 
points are essential for the basis of an international 
understanding, and to leave some of these ques- 
tions for future settlement would only have in- 
volved the risk of having to re-open the Conference 
as soon as its resolutions became known. 

We have on several occasions dwelt = the 
aims of the Conference, which, we are glad, has 
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led to the conclusion of a Convention, and we have 
explained our standpoint with regard to the draft 
submitted and tothe scanty semi-official communiqués 
on the proceedings. With the detailed informa- 
tion now available, certain stipulations, concerning 
which we could offer little more than surmises, 
assume a rather different aspect. There is very 
little to be corrected, however. If we interpret 
the document correctly, the problem of colonial 
representation—one of the questions on which, 
naturally, a certain uneasiness prevailed—should 
admit of a satisfactory solution. The Convention 
now awaits ratification by the twenty-seven Powers 
which signed it. We gave the full list in our issue 
of last week, and should only add that the Empire 
of Austria-Hungary counts as two States. 

The Convention consists of four parts, which are 
designated : the Convention proper, the Additional 
Engagement, the Final Protocol, and the Réglement 
de Service. They are all of importance, and the 
second and third parts in particular further ex- 
plain some of the provisions of the chief document 
in so essential a manner that those additional 
sections must be regarded as modifications and 
limitations carefully to be studied before passing 
judgment on the Articles of the Convention. We 
have already stated that the Réglement can claim 
equal importance. It will be best under the cir- 
cumstances to reproduce the chief provisions of the 
Convention in the order in which the official docu- 
ment presents them, and to foliow the classifica- 
tion and numbering of the original. 

We begin with the Convention. Article 1 states 
that the contracting Powers bind themselves to 
apply the rules of the Convention to all coast and 
ship stations open to the public service between 
the land and ships at sea which sail under their 
flags, and to make the general regulations binding 
also on stations which are not open, so far as the 
public servic is concerned. The term ‘‘station” 
is defined in Article 2. Article 3 fixes that 
the reciprocal exchange of radiotelegrams between 
coast stations and ship stations is compulsory 
without distinction of the system adopted by 
the station; but, says Article 4, a station may be 
reserved for restricted service. Modifications of 
Artic’e 3 will be found in Sections IL. and IV. of 
the Final Protocol. The coast stations must have 
special wires, or efticient connection with the tele- 
graph system of the country (Article 5), and the 
Powers will publish details facilitating the work- 
ing (Article 6) ; except that no details can be de- 
manded concerning special stations (Article 7), 
Distress calls from ships take absolute precedence, 
and must be answered and transmitted (Article 9). 
The charges will consist of a ship rate and a coastal 
rate, both to be based on the simple word tariff, 
and not to exceed a maximum to be fixed, unless 
the distance is greater than 800 kilometres, or 
special difficulties have to be overcome (Article 10). 
The Réglement will be equally binding, and 
subsequent administrative or plenipotentiary con- 
ferences will meet as pre-arranged at the last 
Conference (Article 11). In these conferences 
each State will have one vote, and the subsequent 
conferences will decide how many additional votes 
—not to exceed six altogether for any one Govern- 
ment—are to be allowed for Colonies, Possessions, 
and Protectorates. This Article is modified by 
Sections I. and V. of the Protocol. The Bureau 
International is merely charged with collecting, co- 
ordinating, and publishing information (Article 13), 
as we pointed out last week, and Articles 1, 2, 3, 
5, 6, 7, 8, 11, 12, and 17 of the St. Petersburg Tele- 
graph Convention of July 22 (10), 1875, are to hold 
for radiotelegraphy (Article 18). In cases of disagree- 
ment, each interested Power is to choose a non- 
interested Government as its representative, and 
the decision of these representatives will be by 
simple majority, or by a further selection of repre- 
sentatives in cases of equal votes. Article 21 
expressly exempts military and naval stations from 
these regulations ; such stations are subject only 
to Articles 9 (mentioned) and 8 (that the service 
must be maintained as much as possible without 
disturbing other stations). The Convention is to 
come into force on July 1, 1908, and to remain in 
force for an unlimited period, subject to one year’s 
notice, which will terminate exclusively the obliga- 
tions of the respective Powers (Article 22). 

The Additional Engagement, or Supplementary 
Convention, is not signed by Great Britain, Italy, 
Japan, Mexico, and Persia. It stipulates: I. Any 
ship station is to intercommunicate with any 
other station, irrespective of system. II. Govern- 


ments not at present acceptin 
can signify their adherence by the diplomatic 
channels open to Powers not now participating 
in the Convention (Article 16), and Powers at 
present adhering to Engagement I. can give notice 
as by Article 22. 

The preamble to the Final Protocol is: At the 
time of signing the Convention, the undersigned 
plenipotentiaries have agreed to the following 
sections, the signatures being of all the Powers 
represented ; but Section Il., it will be seen, 
stands apart. The Sections are:—I. At the next 
Conference the number of votes to which each 
country is entitled (Article 12) will be decided 
before entering upon the deliberations, so that 
the colonies, possessions, and protectorates can 
at once exercise their full rights; demands to 
this effect must be addressed to the Bureau 
International six months before the meeting of 
the Conference, which will assemble in London 
in 1911. Section II.—Kach Government may 
exempt certain coast stations from Article 3, 
provided that one or more other stations are kept 
open, according to Article 3, to maintain an efficient 
public service. Governments wishing to avail them- 
selves of this right must give notice in accordance 
with Article 16. We stated last week that most of 
the Powers expressly renounce this right of exemp- 
tion ; the exceptions—that is to say, the Powers 
which claim the right of exemption—are: Deamark, 
Spain, France, Great Britain, Italy, Japan, Persia, 
Portugal, and Turkey. Section II[.—The mode in 
which the right of exemption is to be exercised is left 
tothe Governments. SectionIV.—Notwithstanding 
Article 3, a system of working may be employed 
which is incapable of intercommunication with 
other systems, provided that this impossibility of 
intercommunication be inherent in the system, and 
the devices be adopted in the interests of science, 
and not merely in order to prevent intercom- 
munication. Section V.—The adhesion of a govern- 
ment does not affect her colonies, possessions, and 
protectorates, unless this be especially stipulated ; 
the colonies, &c., may act on their own account. 
Section VI.—The Italian delegates have signed, 
with the reservation that the ratification cannot 
take place before the expiration of the agreement 
between Italy and the Marconi Company. Sec- 
tion VII.—In case of non-ratification by several 
Powers, the Convention will remain binding on the 
Powers which ratify. 

Signatures to the Réglement de Service have 
been affixed by all the twenty-seven Powers. The 
Réglement comprises forty-two sections, which we 
again distinguish by the Roman numbers of the 
original. Any apparatus may be employed (Sec- 
tion I.). The wave-lengths for the public service 
should be either 300 or 600 metres, and no other 
wave-lengths should be used, unless by special 
authorisation of the Government for long distances 
and for particular services, unless they do not 
exceed 600, or be above 1600 metres. The wording 
of this passage from Section IT. is rather peculiar ; 
it appears to signify that wave-lengths, ranging 
between 600 and 1600 metres, must not be used. 
The normal wave-length for ship stations is 300 
metres ; vessels of small tonnage may use shorter 
waves if they cannot put up installations for 
larger waves; the wave-length must not exceed 
600 metres (III.). Section IV. specifies the in- 
formation concerning tho stations which is to 
be supplied to the Bureau International. Sec- 
tion V. interdicts the exchange of superfluous 
signals and words, and permits experiments and 
practice only in so far as no disturbance of other 
stations is likely to arise. Ship stations (Section 
VI.) must be licensed, must employ a syntonised 
system, and work with a speed of not less than 
twelve words, averaged at five letters, per minute; 
the power of a ship station should not exceed 
1 kilowatt unless the distance is greater than 300 
kilometres, or particular difficulties are to be over- 
come ; operators must be certificated and be bound 
to secrecy. Cases of infraction of the rules (Sec- 
tion VII.) must be investigated by the respective 
administration, and if repeated by any particular 
ship, be brought before the Court of Arbitration 
(Article 16). 

Coast stations should, if possible, be open day 
and night without interruption, subject to the 
control of their Government. Messages are to 
begin with the word ‘‘radio;” date and hour need 
not be telegraphed by ships ; when transmitting a 
message across country the name of the land 
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station and of the ship station, and the hour, 





must be given by the nomenclature fixed by 
Section IV. of the Réglement (Sections X. and 
XI.). The coastal rate of charge should not exceed 
60 centimes (5.8d.) per word, the ship rate not 
exceed 40 centimes ; the minimum charge should 
not exceed the charge for ten words ; the country 
to which a ship station belongs is to be regarded 
as the station of origin. (Sections XII. to XIV.) 
Morse signals are to be employed. The dis- 
tress call, ... . +» is to be repeated 
at intervals, On receipt of a distress call, all 
signalling is to be interrupted until the respec- 
tive call is finished ; this applies to all stations 
without restriction, unless the distress call is ad- 
dressed to some particular station. The letters 
PRB are to be used as calling-up signal, and not 
be used for any other purpose. As a rule, a ship 
station should not neg up a coast station before 
the ship is within 75 per cent. of the reach of 
the latter. Calling-up signals are to be repeated 
three times, at intervals of two minutes, and then 
again after an interval of half-an-hour. When the 
response has arrived, the ship is to signal its dis- 
tance from the station in nautical miles, its i- 
tion, and the number of words to be telegraphed. 
A certain order is to be observed in dealing with 
several messages, and long messages of more than 
forty words have to be interrupted at the com- 
pletion of each series of twenty words by a note 
of interrogation ; the operator has then to wait for 
the ‘‘ understood” signal, which means repetition 
of the last word received. Any radiotelegram 
which remains obscure after three repetitions is 
to be destroyed, or to be marked ‘‘ doubtful.” 
If a coast station is unable to forward a message, 
the transmitting ship should be informed. Certain 
messages, ¢.y., reply paid, telegraphic money 
orders, messages to be forwarded in the sense of 
forwarded letters, &c., will not be accepted (Sec- 
tions XV. and XXXIV.) 

The remaining sections concern the international 
rate adjustment and settlement ; the Bureau Inter- 
national, whose expenses should be kept within 
40,000 francs per year ; and some other points. 

The publication of the full text may cause a 
fresh outbreak of heated discussion. It will, how- 
ever, be now better recognised, we trust, with the 
aid of the extract from the Réglement which we 
have given, that the radiotelegraphic service is 
a branch of the telegraphic service, which would 
never have become useful without the aid of inter- 
national control. In this sense, the Conferences at 
Berlin, and the one to be held in 1911 at London, 
will only be continuations of the last Telegraph 
Conference, which met in St. Petersburg in 1875. 








THE LATE MR. JOHN DEVONSHIRE 
ELLIS. 

In the full efflux of time, and with a life record 
of useful and successful work, John Devonshire 
Ellis passed away on Sunday morning at his resi- 
dence, Sparken, Worksop, under conditions of peace 
and content which result from a consciousness that 
life has been as fruitful as it has been long. For 
over fifty years he has taken a leading part in the 
industrial development of Sheffield, and in the 
advance in metallurgy which has brought the steel 
metropolis of England to its high position among the 
cities of the world. He was of the old school, where 
courage in respect of inventions and intuitive prac- 
tical judgment were the main motive influences, 
bringing success, perhaps by slow stages at times, 
but always with surety. It was these qualities 
which enabled him to evolve under difficulties suc- 
cessive improvements in armour-plates, and en- 
couraged him, when others stood aloof, to adopt 
the Bessemer process of steel manufacture. At 
the same time Mr. Ellis tempered with business 
keenness and tenacity a high sense of the respon- 
sibilities of an employer, and it was one of the 
prominent traits of his character that he main- 
tained most friendly relations with all his workers, 
and never cared to part with old mechanics, even 
although age might have weakened their physical 
and mental vigour. This was due in part to his 
qualities of heart, but was a consequence largely 
of that remarkable vitality which continued with 
him until practically the end. 

Mr. Ellis was born on April 20, 1824, and was 
thus in his eighty-third year. The son of Charles 
Ellis, a Birmingham engineer, he entered, as a 
young man, his father’s works in Birmingham, and 
gained a thorough practical knowledge of the manu- 
facture of brass and other metals, and of the rolling, 
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drawing, and working of metals. Then for six | Royal Sovereign class. Following upon this was 
years, from 1848 to 1854, he was in partnership |the process for the cementation of the armour. 
with his father and brother, the firm becoming | Mr. Ellis worked at this idea from 1871, when he 
Charles Ellis and Sons ; amongst other work he | took out his first patent, and had his first plate 
superintended the engineering and manufacturing | tried. But it was not considered practicable at 
departments of the firm. that time to apply any chilling treatment to such 

The co-partnery formed in 1854 between Mr. | large masses, and the principle of cementation was 
(afterwards Sir) John Brown, Mr. John Devon- | departed from because, without the chilling, it did 
shire Ellis, and Mr. William Bragge had far- | not give the desired hardness. Later this chilling 
reaching results. Like many of the Sheffield | was applied, the first chilled compound plate of the 
houses which have since grown to fame, it was | Ellis-Tresidder type being tried at Shoeburyness in 
then a very small concern, the Atlas Works they | 1891. Simultaneously the Harvey process was 
bought being only three acres in extent, and | applied to all steel plates, and still later the addi- 
valued at 14,0001., while the output of iron in| tional heat treatment of Krupp. 
the early years was seldom over 5000 tons. But! Mr. Ellis deserves honourable mention, also, for 
soon after the organisa- 
tion of the company, the 
question of providing ar- 
mour for British ships was 
forced on the considera- 
tion of the Admiralty, 
owing to its application 
in 1858 to the French 
warship the Gloire. The 
story has often been told, 
and it need only here be 
recalled, how Brown and 
Ellis set themselves to 
evolve a system which 
would at once be more ex- 
peditious and more econo- 
mical than the hammering 
of the plates to the re- 
quired thickness, as first 
adopted by the French. 
At the Atlas Works it 
was decided to roll the 
plates, as had been done 
in connection with the 
making of shell - plates. 
Broad bars of the re- 
quired breadth were suc- 
cessively piled on each 
other and welded into 
a homogeneous plate to 
the required thickness, 
and in this way the first 
armour plates for the 
Black Prince and Warrior, 
built on the Clyde and 
Thames respectively, were 
produced. The thickness 
of the first plates was 
4 in., but this was in- 
creased almost with each 
successive armoured ship, 
in order that the plates 
should resist penetration 
when attacked, with the 
greater striking energy of 
each new gun. 

As the partner who was 
responsible for the prac- 
tical management of the 
engineering and manu- 
facturing departments of 
the works, as well as of 





the firm’s collieries, Mr. From a Photograph by Elliott and Fry. he thus he 


Ellis had to devise im- 
proved appliances for the 
thicker armour, and this 
for several years gave 
full scope to his energies. 
Like others engaged in 
metallurgy, Mr. Ellis 
found the contest between 
armour and artillery very 
fascinating. Steel armour 
had been tried, because 
of its greater resisting power than wrought iron, |the enterprise which he displayed in connection 
but it was found that the steel plate lacked tough- with the early application and advocacy of the 


Joun DevonsuireE ELLs. 


ness, and thus fell to pieves under the impact Bessemer process. When Sir (then Mr.) Henry | 


of the shot. Success, therefore, rested with the Bessemer was developing his system, Mr. Ellis had 
80-ton gun adopted in the Inflexible of 1881— | put up converting furnaces for producing puddled 


which also had the thickest armour made—24-in. | steel for rails, because of the many complaints | 


Mr. Ellis then concentrated his attention upon | brought against the iron rails then in use. Bes- | 
| King of Sweden and Norway with the Order of 


the welding of a hard steel plate upon a wrought- | semer’s works closely adjoined the Atlas establish- 


iron backing, so that while the face of the steel | ment, and Mr. Ellis thus became early acquainted | 
resisted perforation, the backing gave the required | with Bessemer’s progress, and the economy and | 
tenacity to hold the plate intact. Mr. Ellis suc- reliability of the new steel appealing forcibly to| 
him, Mr. Ellis, with characteristic enterprise, | 


ceeded after many experiments in uniting the two | 


plates by a patented process, designed to ensure a adopted the process, and became one of its strongest 
perfect weld. This compound armour continued in advocates. 


use until the early ‘nineties, 18-in. plating on this. His work in connection with armour-plates, and | 
system being fitted for the water-line belt of the his early recognition of the Bessemer process of | 





making steel, won for him the Bessemer Gold 
Medal of the Iron and Steel Institute in 1889. 4 
third reason, which is worth quoting, was indicate: 
by Sir James Kitson—namely, ‘‘ the dogged ent«r- 
prise of the practical man.” Sir Henry Bessem:.; 
at the same time paid a tribute which is well wor‘): 
repeating here :—‘‘ The first and most intelligent o{ 
all the steel men of Sheffield were in the works of 
Messrs. John Brown and Co., and their practic: 
man, Mr. John Ellis, was actually the first man i» 
Sheffield to come to the conclusion that the nex 
| process was worth looking at. Mr. Ellis came ini 
the works and saw what we were doing, and in a 
_very few days from that time the firm arranged i 
'take the licence under my patent. They put up 
the first working appara- 
tus, outside the Bessemer 
Works, that was ever used 
‘in this country, and I can 
assure you that when the 
council of the Institute 
voted the annual medal 
of this year to Mr. Ellis, 
it was with my entire and 
most cordial satisfaction 
—a feeling that, as a 
pm man, Mr. Ellis 

ad done everything that 
could have been done to 
entitle him to that dis- 
tinction.” 

Mr. Ellis conducted 
much research work at 
the Atlas Works, and his 
name is associated with a 
form of induced draught 
with which successful re- 
sults have been achieved, 
and by which the smoke 
nuisance has been some- 
what abated. He found 
outlet for his mechanical 
ability also in the improve- 
ment of the workshop 
plant of the works, and he 
devised a mill for rolling 
the ribbed boiler-fiues of 
the Purves and ‘‘ camber” 
types, and also in con- 
nection with the manu- 
facture of Serve tubes. 

Since Sir John Brown 
retired in 1870, Mr. Ellis 
has been at the head of 
the concern ; Mr. Bragge, 
the other original partner, 
died in 1884. The part- 
nership was formed into 
a limited liability com- 
pany in 1864, since which 
date Mr. Ellis has been a 
managing director up to 
a year ago, but he con- 
tinued until the end to 
be, by desire of the share- 
holders, the chairman of 
the ng = OB position 

d for about 
thirty-five years. Many 
developments have taken 
place during that time, 
and many additions have 
been made to the estab- 
lishment ; but this is not 
the place to enumerate 
the great ramifications of 
the company. It should, 
however, be remarked 
that in 1899 the famous 





|Clydebank Shipbuilding and Engineering Works 


were acquired. The Atlas Works now cover an 
area twelve times greater than when first started ; 
the capital has gone up from 14,000/. to 24 millions 
sterling, while the output of steel for various pur- 
poses is about 100,000 tons per annum. 

Some years ago Mr. Ellis was presented by the 


the Wasa. He was of a retiring disposition, and 
took little part in the public life of Sheffield, 
although a magistrate for the West Riding of the 
County of York, anda member of the Cutlers Com- 
pany for many years ; nor did ——— to any 

t extent in the public proceedings of the tecl- 
nical institutions. He was elected a member of the 
Institution of Civil Engineers in 1884. He was one 
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of the original members of the Iron and Steel Insti- 
tute, and a vice-president, and frequently attended 
the meetings. He was always a em companion 
anda first-class raconteur, especially in connection 
with the early difficulties of the metallurgical indus- 
try. His fewcontributions to the Institution—mostly 
of a reminiscent character—were valuable, because 
they threw on the evolution of modern problems 
the light of the experience of the past. Notwith- 
standing his great age, he continued an active man 
up till very recently, but those who were in 
intimate association with him recognised the influ- 
ence of time, and death finally came ‘‘as one of 
those things that Nature has appointed.” 








MEASURING THE EFFICIENCY OF 
TURBINE AIR-COMPRESSORS. 

A HIGHLY interesting point was raised in a letter 
from Mr. Frank Foster, published in our last issue 
—viz., how far is it legitimate to deduce the hy- 
draulic efficiency of a turbine air-compressor from 
the degree by which the final temperature exceeds 
that due to adiabatic compression? Our corres- 
pondent claimed that the method in question led to 
an over-estimate of this efficiency, and if the radia- 
tion losses are large, this may, no doubt, be true. 
If, however, they are so small as to be negligible, 
the plan would seem to underrate rather than over- 
rate the hydraulic efficiency. “Much, however, 
depends upon what definition of the latter is adopted. 

In the case of a pump operating on water, there 
is no difficulty in devising a satisfactory definition. 
If in the end the kinetic energy of the water is 
unaltered by its passage through the pump, the 
hydraulic efficiency is given by the ratio 


_ Work expended — friction losses 


A 
Work expended (A) 

or by the expression 
. _ Weight passed x final increase in head . (B) 


Work expended 


These two expressions are identical in the case 
of a non-compressible fluid, but may have quite dif- 
ferent values when the fluid dealt with is a compres- 
sible one, like air. Thus, in the case of pumps 
working on water or other liquid, the combined 
efliciency of a number of identical pumps, placed 
in series, is the same as that of each taken singly ; 
but this is not the case when the fluid is compres- 
sible, since the heat generated in the earlier stages 
of the series tends to increase the work to be done 
in those coming later. Thus entirely different 
estimates of the efficiency of a turbine air-com- 
pressor will be formed, according as this efficiency 
is estimated by (A) or by (B). The second expres- 
sion (B) has, moreover, in this case the disadvan- 
tage of being dependent on the conditions in which 
the air after compression is to be used. The pro- 
duct of the weight passed multiplied by the in- 
crease in effective head is a measure of the 
work which can theoretically be given back by 
the fluid in returning to its primitive state. In 
the case of a compressible fluid, however, part 
of the work expended in friction at each stage 
goes to increase the value of this product; and 
here again the two expressions (A) and (B) lead to 
quite different estimates of the efficiency when 
applied to the case of a turbine-compressor. 

For the purpose of design (A) is very much more 
convenient than (B). From the results of experi- 
ment and experience it is not difficult to make a 
reasonable estimate of the frictional losses at each 
stage ; and, in fact, a knowledge of these is essen- 
tial to the rational design of the compressor. The 
total work done in a stage is the effective work 
of compressing and delivering the air plus the work 
wasted in friction. If the latter is the fraction k 
of the former, then the efficiency of the stage, 
reckoned according to (A), is 
- 1 
1+k 

In the case of a large number of compressing 
stages working in series, the heat generated by the 
internal friction of the moving fluid is supplied 
almost continuously, and it is then easy to see that 
the relation between the pressure and the volume is 

3.5 


PV 5-3 = O.* 


qy= 





* The derivation of this expression is as follows :—In 
all cases where heat is added to a gas, we have 

Heat added = increase of internal energy + work 
done in expansion. 





When k = 0, we get P V'* = O, the well-known 
expression for adiabatic compression. 

ke now the case of a compound turbine com- 
pressor for which k is 0.4, or, in other words, in which 
the hydraulic efficiency of each stage, as defined 


0.71. 


above, is 
1 


With this value of k it will be seen that 5° 
equal to 1.667, and hence the relation ‘between 
pressure and volume during compression is 

P V1.007 = ©, 
or if P, V, be the initial pressure and volume of the 
air, and P, V, the final values, 
P, V7 = P, V,}-7, 

Taking P, as 1 atmosphere (= 2116 1b. per square 

foot) and P, as 2 atmospheres, we have 


Vi). 067 x= — 
or 
Ve ae! 
: jt 1.516 
21.667 


At a temperature of, say, 522 deg. absolute V, = 
13 cubic feet. Whence V, = 8.576. The tem- 
perature at delivery is given by the relation 


P, V2 = 53.1 T, 


or 
T, = 2X 2116 x 8.576 
. 531 
In the method criticised by our correspondent 
the losses in the compressor were taken as 
given by the excess of this temperature over that 
due to adiabatic compression, multiplied by the 
specific heat of air at constant pressure, which 
is 0.239 B.Th.U., or 185.8 foot-pounds. In 
adiabatic compression of air from one atmosphere 
pressure to two atmospheres, the final temperature 
is 632.9 deg. absolute, if the initial temperature is 
taken as 522 deg. absolute. Hence, in the case 
dealt with above, the losses in the compressor thus 
estimated amount to 185.8 (683.4 — 632.9) foot- 
pounds = 9754 foot-pounds. 
In practice the total work done by the motor, 
during the compression, per pound of air delivered, 
isknown. Hence, calling this W, the efficiency in 


the present case would be taken to be = wa : 


= 683.4 deg. absolute. 


In the example we have taken, W can be 
calculated. This work consists of two parts. In 
the first place, the motor has compressed and de- 
livered the air under the condition that PV’ = 
constant, and, at the same time, it has added to 
the air as heat k times this amount of energy. 
Hence, the total work done by the motor (neglect- 
ing bearing friction, &c.), is 


1.66 
W=(1+%) aay (P,V_ — P,V;) = 30,732 ft.-Ib. 
The efficiency therefore is 
30,732 — 9754 _ 9 gg 
30,732 
The increase of internal energy is equal to the rise in 
temperature multiplied by the specific heat of the gas at 
constant volume, which is generally denoted by C,. For 
air C, = 0.1706 B.Th.U., or 132.7 foot-pounds. 
Suppose a small quantity of heat, dq, say, is added 
to 1 lb. of air, then the above relation gives 
dq=C.dT+PdVv. (1) 
Here d T denotes the rise in temperature ; P the pressure 
of the gas in pounds per square foot; and V the volume 
of 1 1b. of the gas at the pressure P, so that d V repre- 
sents the small increase in volume due to the addition of 
the heat, and P d V the consequent work done by expan- 
sion of the fluid. Whatever the values of P and V, we 
have in the case of air the following relation:—P V = 
53.1 T, where T is the absolute temperature of the gas. 
Differentiating this we have 
PdV+VdP=53.1dT; 
and substituting in (1) we get for air 
dq= S" (PaV + Vp) + Pav 
=2.5(PdV + Vdp)+ PdV (2) 
Each stage of the compressor has not only to compress 
the air, but to deliver it. The total mechanical work 
done in an elementary stage is, therefore, not Pd V, but 
VdP. If the fraction k of this is wasted in friction at 
the stage, the heat energy added to the gas added will 
be k V d P measured in foot-pounds, whence (2) becomes 
kVdP =2.5(PdV + Vdp) +PdVv. 


It will be found on trial that this equation is satisfied by 


3.5 


PVv*’~* = constant. 


as com with 0.71, the true hydraulic efficiency, 
according to the definition we have adopted. 

If, however, the radiation losses are consider- 
able, it will be obvious that the method in question 
will tend to overrate the efficiency of the com- 
pressor. As the radiation losses may easily average 
15 horse-power per square foot of exposed surface 
per hour, it would seem unsafe to neglect them, 
and our correspondent has done good service in 
drawing attention to the matter. 


SPEED IN BATTLESHIPS. 

Tne trials of the Dreadnought have awakened 
the echoes of a quarter-century-old controversy, 
when certain ship-designers and sailors—the ‘‘ naval 
expert” had not then been evolved—appeared to 
be essed by the idea that speed was a factor of 
negligible importance in battleship design. No 
doubt that was a relic of thought from the old 
sailing days, when the propelling effect was a 
restricted and uncertain quantity. Then, if a ship 
were fit to take her place in the line of battle, her 
wooden walls had to be of a certain scantling, and 
every available square foot of side had to. be de- 
voted to gun emplacement. Length of vessel was 
limited by weak jointing of material, and therefore 
a full form was n ; whilst, with length of 
masts and spars confined by obvious limitations, 
sail area was restricted. 

In the present day the constructor has the 
elements of design more under control, and has 
therefore a more complex problem to solve. Speed 
may be set as a definite and known quantity— 
at any rate, definite as compared to sail-powered 
ships—and stability has no more to be considered 
whether 3000 or 30,000 horse-power is to be de- 
veloped. Riveted joints allow length without 
‘*hogging” effect; protection against shot and 
shell can be secured in varying degree by skilful 
disposition of armour ; and the weight of ordnance 
may be distributed between a few pieces or many, 
according to the views of the designer. 

With flexibility between all these widely-vary- 
ing conditions, it is evident that to produce the 
most effective engine of war, more thought and 
more skill are needed than were required at a time 
when the elements of design were arbitrarily con- 
fined within exceedingly narrow limits. Yet there 
are those of the ‘‘ teachings-of-history ” or ‘‘ eternal- 
elementary-principles-of-war” school who argue 
that because high speed was not aimed at for the 
line-of-battleship in the old days, therefore it is not 
now necessary. No doubt the elementary prin- 
ciples of war are eternal—such, for instance, as the 
side that hits oftenest and hardest will win; but’ 
the way to hit often and hard changes with the 
advance of engineering science. 

The Dreadnought, which has recently completed 
her trials, is said to have secured a wide margin over 
her allotted 21 knots, thus exceeding the speed of 
the great ship of the British Navy twenty-five 
years ago—the Inflexible—by over 50 per cent. 
If one knew the weight of machinery, it would be 
possible to form some opinion how far the price 
paid for the high speed was warranted in its expen- 
diture. In the absence of such information it is 
only possible to treat the subject generally. 

Captain A. F. Mahan has won for himself so 
eminent a position as a naval critic that his conclu- 
sions on matters of strategy and tactics must 
always carry great weight, although his world-wide 
fame is chiefly that of an historian. His view on 
the value of speed is well expressed in a statement 
he makes in a review of the battle of the Sea of 
Japan. He says :—‘‘ The adjustment between the 
two necessary qualities of offensive power and 
speed for battleships may be called a compromise ; 
but it should always be on offensive power.” In 
support of this view he gives a most interesting and 
instructive analysis of the great naval battle be- 
tween the Russian and the Japanese fleets. To 
us it seems, however, that the value of a part 
of the instruction to be gained from his article* 
rests in the material for drawing conclusions not 
altogether in harmony with his opinion above 
quoted. By means of a diagram, necessarily 
formed to a large extent on hypotheses, Captain 
Mahan shows the probable positions of the hostile 
fleets at different times during the preliminary 
stages of the battle, and he formulates conclusions 
as to the tactical value of the positions. With 








*See Proceedings of the United States Naval Insti- 
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these conclusions we may be in perfect accord, 
and yet question the main contention the author 
bases upon them as to the value of speed. Captain 
Mahan, whose narrative is marked by strict impar- 
tiality, points out that Admiral Togo, in virtue of 
his more advantageous strategical position and 
tactical skill, ‘‘ preserved to himself interior lines of 
movement—shorter distances to cover—whatever 
course the Russians might take, unless they re- 
treated.” ‘*The Japanese Admiral,” he goes on to 
say, ‘‘secured for himself the certainty of bringing 
the enemy to battle quite irrespective of superiority 
of speed on his part.” This cannot be doubted, 
given that the Russian Admiral continued the 
straight course Captain Mahan has assigned to 
him; but we do not see that it is conclusive 
evidence against high speed. 

It does not follow that because one has a weapon 
which one does not use—or has not need to use— 
therefore the weapon is useless; and this applies 
to speed in the present case ; although, by the way, 
strong objection has been taken to describing speed 
asa weapon. Captain Mahan himself tells us that 
‘*had conditions of speed been against them (the 
Japanese) instead of favouring them, doubtless 
Togo would have modified both his strategy and 
his tactics.” We do not quite follow Captain 
Mahan here, for it would appear that Admiral 
Rojhdestvensky neglected to take advantage of the 
one manoeuvre that is the best defence for the 
slower fleet that would avoid being ‘‘ capped ’”’— 
namely, to assume the inside circle. The Russian 
Admiral was, however, apparently subjugated— 
‘‘obsessed,” we believe, is the more fashionable 
expression — by the desire to reach Viadivostock 
at any cost, and abandoned all tactics to steer- 
ing north. Later on, again, Captain Mahan 
points out how a very great superiority in speed 
on the part of the Russian ships might have altered 
the conduct of the battle, if not its ultimate issue. 
No doubt the additional speed instanced as required 
for this purpose would have been so great as to be 
beyond the range of practical considerations ; but 
had the Russian Admiral changed his course more to 
the East than Captain Mahan has allowed him to do, 
the difference between the distances covered by the 
respective fleets before they reached a spot where 
they would have met, if they had continued, would 
have been less; and had ths Russian vessels pos- 
sessed superiority of speed, it would therefore 
have been a distinct advantage to them. 

To make the argument quite plain we should 
have to describe the whole position of the fleets 
and the tactics pursued; but it is sufficient to 
repeat Captain Mahan’s statement that the Japanese, 
having the interior line, could draw ahead at their 
discretion, throwing the Russian broadside more 
and more out of action, Admiral Sir Edmund 
Freemantle supports this view. He says* that the 
option lay entirely with Togo, and Rojhdest- 
vensky would not have been able to close or 
increase his distance without so changing the 
bearings as to put his broadside guns out of action, 
and placing himself at a disadvantage. It will he 
seen, therefore, that the reason Admiral Togo had 
no occasion to use the superiority in speed which 
he possessed was because he had a substitute for it 
in the shorter distance to cover—an advantage 
secured to him by the chance of war and his own 
ability. It is needless to point out that all com- 
manders may not be as fortunate in times to come. 

Captain Mahan helps us in another illustration 
of the value of speed. ‘‘ In order,” he says, when 
referring to the same incident, ‘‘ to overcome this 
disadvantage, the Russians would need a speed of 
14 knots to a Japanese 10 knots, or 17 knots to a 
Japanese 12 knots.” That, Captain Mahan con- 
siders, would be a difference of speed greater than 
could be contemplated as possible with clean-bottom 
ships—a contention with which we may agree. 
Putting aside, however, the possibility that ships 
on one side may be clean, and those on the other 
side may be foul, it by no means follows, as we 
have said, that the skill or good fortune of a com- 
mander will always give the practical advantage of 
a ‘‘shorter distance to cover,” and in the case of 
equality of ition the faster ships would com- 
mand the situation—could enforce or refuse an 
engagement—other things being equal. 

We are met at once with the reply that other 
things would not be equal, for in ships of equal 
size, and designed with equal skill, some feature 
would have to be sacrificed to allow for the extra 


* Naval Annual, 1906, page 151. 





weight of machinery needed to give higher speed. 
For tactical purposes we may assume the sacrifice 
to be in artillery ; and the question that has to be 
considered in connection with the design of the 
Dreadnought is whether it would be worth reducing 
the machinery weights in order to add one or two 
units to the main armament. Of course, the same 
comparison may be made with regard to armour, 
coal endurance, and other elements of design ; as 
we have said, the constructional data are not avail- 
able for forming a conclusion, even if one were 
possible. 

We will follow Captain Mahan further in his 
argument, because he is one of the fairest and ablest 
naval critics of the day. He makes an assumption 
that both the Russian and the Japanese fleets had 
equal distances to travel before reaching the place 
of battle. The faster fleet would naturally arrive 
first, but Captain Mahan asks, ‘‘ What advantage 
would it be if the gain in time.has been due to 
speed obtained at the sacrifice of fighting power ?” 
Here is a strategic problem; and it may be 
answered that the advantage would have rested in 
enabling the Russians to get north and reach 
their base at Vladivostock, and thus dispute the 
command of the sea. The influence this would 
have had on the campaign is beyond calculating. 
Captain Mahan, however, helps us to a further con- 
clusion. He has shown how the Japanese Admiral 
was able to gain an initial advantage ; an advantage 
which, we believe, chiefly decided the issue of the 
Battle of Tsushima. It was, to repeat words we 
have already quoted ‘‘ interior lines of movement— 
shorter distances to cover” —that gave the Japanese 
ships opportunity ‘‘to draw ahead at their discre- 
tion, throwing the Russian broadsides more and 
more out of action.” It was being on the ground 
first that made it possible for Togo to perfect his 
scouting arrangements, so that he was enabled to 
lie in weight for his prey, and thus, out of strategy, 
came an enormous tactical advantage. Had the 
hostile fleets both rushed headlong into the straits 
at the same minute, the conduct of the battle would 
have been very different ; although, as a matter of 
fact, the general issue could hardly have been other 
than it was, the respective states of personnel and 
matériel in the two fleets being what they were. 
In saying this we cast no slur on the gallantry of 
the Russian sailors; indeed, some of the bravest 
acts recorded in naval history were performed on 
their side ; but more than bravery is needed to win 
a battle. 

Another argument against speed which Captain 
Mahan adduces is the old, but very important one 
of ‘‘the heterogeneous fleet.” ‘‘The fast battle- 
ship built this year,” he says, ‘‘ will always find her 
speed conditioned and lowered . . . by that built 
three years ago.” It may be true that the maxi- 
mum speed of a fleet must be that of its slowest 
unit ; although Captain Seaton Schroeder, U.S.N., 
has stated that certain strategic advantages, which 
might spring from a superiority in speed in the 
initial manceuvres of a_ hostile fleet, could be 
materially diminished by the possession of equal 
speed by a portion of the slower fleet. We need 
not, however, enter here into these qualifications 
of the general rule, and may accept Captain Mahan’s 
dictum that the ‘‘ squadron speed is not an average; 
it is the speed of the slowest.” 

If we had allowed the maxim just quoted to 
rule our counsels in the past, we should still be 
building 13 or 14-knot Devastations and Inflexibles. 
Nevertheless, a heterogeneous fleet is a weak fleet, 
because some part of the ‘‘ capital” the designer 
works upon—i.e., displacement—is thrown away 
when weight is put into machinery which cannot be 
fully used. Our naval authorities have recognised 
this, the distinguishing feature of the great fleets 
constructed while Sir William White was in office 
being homogeneity. 

Still we may grant that two knots or more would 
be thrown away had the Dreadnought to lie in line of 
battle with a fleet of King Edwards. That is an 
argument in favour of building a whole squadron 
of Dreadnoughts in place of a single ship, advanc- 
ing the construction of all equally, year by year. 
There are, however, obviously stronger arguments 
against such a course. A ship on paper may 
promise very different qualities—-at any rate in the 
eyes of her creators—to those afterwards achieved 
by the actual ship at sea. This was recognised in 
the case of the Dreadnought, as with the Inflexible 
of thirty years ago, and also the Fury of an even 
earlier date. That Sir Philip Watts’s design has 
more than met expectation is a most happy circum- 








stance, and bears evidence to the foresight and skil| 
exercised in getting out the design ; but this is a 
circumstance upon which it would have been folly 
to have built to the extent of laying down several 
Dreadnoughts, considering the novelty of the de- 
sign, especially the many unknown factors in the 
machinery department. It is, as a general rule 
unwise to delay construction because improve. 
ment may occur, although it is a principle often 
advocated; but in the present case, with the steam- 
turbine of pre pe | size so largely an unknown 
factor, the single ship was undoubtedly the wise 
policy. It is quite open to us now—practically, if 
not politically—to lay down more Dreadnoughts 
and have a fleet that will be, as it should be, with. 
out a rival. At any rate, we have gained a lony 
lead over other nations by the construction of the 
Dreadnought, and it is to be hoped we shall be 
allowed to maintain it. 

Returning. to the immediate subject before us ; 
although Captain Mahan is a host in himself, yet 
all authority is not adverse to high speed in battle- 
ships. Admiral Sir Edmund Fremantle is a 
strong advocate of speed, and he saw something of 
‘“*the real thing” as a spectator in China. In a 
communication to Brassey's Annual he says that 
the strategical value of speed is, to him, self 
evident, and is superior to its tactical value. He 
uses the well-known ‘‘ weather-gauge comparison,” 
wherein superior speed is shown to give a com- 
mander the choice of facing or avoiding action ; 
but, he says, when once action has been joined, it 
takes a minor place to offensive and defensive 
power. 

Admiral Sir John Hopkins, in a communication 
to the current issue of the Naval Annual, says that 
speed gives the tactical advantage of choice of 
position. It ‘‘ denies to the adversary any facilities 
which superiority of speed on his side would or 
might give him.” ‘‘Speed,” the Admiral continues, 
‘*is a factor in the fighting unit as much as armour, 
armament, coal supply, &c.” In a letter to an 
evening* paper,* the same authority quotes the 
following passage from the official account of the 
Naval Manceuvres of 1901:— ‘‘The Fleet X 
maintained the single-line formation throughout, 
and having a considerable superiority of speed, 
manceuvred to concentrate the fire of the fleet on 
the van of B, working round gradually and closing. 
B fleet was thus forced to keep altering her course 
on the inner circle.” Here we see, says Admiral 
Hopkins, ‘‘a tacit recognition of the value of 
speed,” and he supports this by instancing the fact 
that ‘‘so able a tactician as SirGerard Noel was 
badly beaten owing to the ‘turn of speed’ pos- 
sessed by his opponent.” Another correspondent 
in the Naval Annual, a British flag officer who 
desires to remain anonymous, says that as to the 
strategical value of speed there can be no doubt 
whatever ; and in action superior speed would 
enable a belligerent to select the object of his 
attack. 

These views are strongly supported by foreign 
naval officers ; but the highest authority we can 
cite is the Dreadnought herself. She is the result 
of the deliberations of the Admiralty Committee on 
designs ; aud there is no more competent tribunal 
to which such matters could be referred. We 
have, of course, no knowledge whether the Com- 
mittee were, unanimous in regard to the speed 
allotted, and even the most exalted tribunals are 
liable to err ; but the existence of the Dreadnought 
is proof that the balance of opinion was in favour 
of 21 knots as a speed for ships of the line. 

Turning to the foreign commentators, we notice 
first a thoughtful essay on ‘‘ The Elements of Fleet 
Tactics,” by Lieut.-Commander A. P. Niblack, 
U.S.N., printed in that admirable publication, the 
Proceedings of the United States Naval Institute 
(No. 118, page 387 et seq.). The author gives as the 
first axiom of naval fighting that the main fire of 
as many guns as possible should be concentrated ac- 
cording to a definite plan ; and ‘‘ though superiority 
of gun-fire may be in the size and number of guns, 
yet, tactically speaking, a superiority of gun-fire 
may result from a tactical formation which puts the 
enemy at a disadvantage as regards his gun-fire, 
and enables a fleet to concentrate on certain ships 
of the enemy, thereby reducing his tactical etli- 
ciency by crippling one or more of his ships.” It 
is evident that speed is an important factor here, 
for the fleet that can assume ‘‘ tactical formation 
in the least time must win, other things being 





* Globe, July 3, 1905. 
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equal. Concentration of fire,” Commander 
Niblack says, “‘is the key to victory.” It isa 
principle he enunciates at some length, illustrating 
the matter by many diagrams. 

The same author, discussing tactical evolutions, 
puts “the time consumed” as the first test, and 
dwells on the need of reaching a new formation 
quickly. The article, however, is full of lessons as 
to the value of speed and mobility in changing 
formation. 

Admiral Enquist, speaking of the terrible battle 
in which it was his misfortune to take part, describes 
how ‘‘the Japanese ships, by their superior speed, 
got ahead of our column of battleships, and attacked 
whichever one of them was the leader.” How fatal 
this was to the doomed Russian fleet is now a 
matter of history. ‘‘On account of inferiority of 
speed,” Admiral Enquist adds, ‘‘it was difficult to 
get out of this position.” Referring to the same 
engagement, Commander Niblack says :— 


Speaking more generally from all the data at hand, the 
Japanese ships circled back and forth around the Russian 
ships at 10 knots, concentrating on the leading ships. . . . 
The superior speed Of the Japanese battleships enabled 
a few ships to overwhelm in detail a fleet immensely 
superior in numbers, and to escape the concentrated fire 
of even a portion of the Russian fleet. It was the re- 
verse of the tactics of Admiral X. in the battle of the 
Azores, and illustrates admirably the tactical value of 
superior speed. 

We can only give, very briefly, the witness ot some 
other supporters of high speed in battleships. Cap. 
tain Richard Wainwright, U.S.N., in the full and 
admirable review of the battle of the Sea of Japan 
he gives in the Proceedings of the United States 
Naval Institute,* points out how the higher speed 
of the Japanese enabled them to overlap the head 
of the Russian column pressing to the southward, 
thus throwing it into confusion. As will be seen 
presently, however, Captain Wainwright is not 
unreservedly in favour of speed. A Japanese officer 
has said, ‘*The tactics of the day was the main 
factor in winning the victory . . . however skilful 
our ships were in gunnery, unless they were man- 
ceuvred well, their skill could not be brought into 

lay.” 
. The fate of the Oslibia, Souvaroff, Alexander, 
and the Orel—in fact, the whole of the earlier part 
of the battle—bears evidence to the value of speed, 
or of position to be gained by speed. The 
later operations also afford object-lessons in this 
direction ; for it was the superior speed of their 
enemy that prevented the many Russian ships 
gaining a safe haven when the rout was established. 
That the defeat of the Russian vessels was due to 
gun-fire is, of course, not to be forgotten ; no one 
advocates that everything should be sacrificed to 
speed, but only that it should be given its due place 
in the design of battleships. 

Commenting on the incidents of the battle, Cap- 
tain Wainwright says :— 

Does not this prove the advantage of s ? It may 
be argued that had the Russians deployed before sighting 
the Japanese the advantage of speed would not have been 
so apparent. This is true, and had they used the inner 
circle, and fired straight, the battle would have had another 
ending ; but as it was, speed helped the Japanese to hit 
a hard blow in the beginning and make the battle a 
decisive one. 

Other foreign authorities have spoken strongly 
on the advantage of speed, but we must leave these 
and glance at the other side of the question. We 
have already quoted Captain Wainwright's qualified 
opinion in favour of speed, and it is now necessary 
to give the conclusion of his brother-officer, Cap- 
tain Seaton Schroeder. Referring to the battle of 
Tsushima, he says : — 

_ The battle developed nothing new concerning the 
influence of speed. The victory was won by the faster 
fleet, but that does not necessarily carry the conclusion 
that speed was a determining factor ; as a matter of fact, 
a close study fails to reveal any material advantage pro- 
perly attributable to it from the moment the tactical 
contact was established until the Russian fleet was 
shattered and its remnants seeking refuge in flight. A 
very general popular commentary, so uniformly voiced 
as to sound almost stereotyped, has been that the Japa- 
nese fleet, by its superior speed, kept pressing the head 
of the Russian column, continually capping it, &c. But 
that does not appear to the heart of the matter. 

All that is necessary to prevent being capped under 
those circumstances is to keep turning away, the leader 
not allowing the leader of the enemy’s column to get 
materially forward of the +a By no couseivally 
probable superiority in speed can one fleet cap another if 
the other keeps turning away on an inner circle. 


That is undeniably true so long, of course, as the 


ships retain their respective normal speeds ; but 
one may be inclined to question Captain Schroeder's 
further contention that no one could conceive that 
‘* by such action (i.e., keeping turning away on the 
inner circle), intelligently carried out, would there 
be any danger of the inner fleet being massed to an 
undesirable degree.” It is worth noting, in the 
first place, that Admiral Togo himself has said 
in his report that, after the commencement of the 
firing, the two lines steamed gradually to the 
East in irregular formation. ‘‘ Thus disposed, 
the enemy continued his course parallel to ours.” 
The correction should be noticed; but it is not 
necessary to emphasise the word ‘‘ parallel,” as 
undoubtedly the Russian ships would have the 
option of taking the inner circle when Togo 
attempted to cap the line, thus for the time 
neutralising speed. If, however, we imagine they 
had continued to turn inwards, the circle would, 
at the option of the faster vessels, have become 
smaller and smaller ; and if this were continued 
for a suflicient length of time, the inner ships 
would probably become ‘‘ massed in an un- 
desirable degree.” The question is whether a fleet 
of faster, but less powerfully armed or protected, 
ships on the outer circle would be enabled to sus- 
tain the fight long enough for the purpose. 

Admiral Sir Cyprian Bridge, who does not attach 
high value to speed in battleships, has shown that in 
previous engagements of the war the Russian ship 
Varyag manceuvred so as to turn in a small circle. 
“This kept the range almost constant for the 
Japanese gunners, and helped them to hit their 
object, whilst it must seriously have impeded the 
straight shooting on the part of the Varyag’s own 
gunners.” Again he says :—‘‘ During the latest 
part of the action of August 6, the Russsian ships, 
their line being thrown into confusion, got huddled 
together, and the Japanese in comparatively good 
order circled round them. The Russian guns were 
thus concentrated and their fire dispersed. This 
occasioned the least effective use to which guns 
could be put. The Japanese, on the other hand, had 
their ships dispersed along a line of considerable 
length, and concentrated their fire on the huddled 
mass of Russian ships. This gave the Japancse 
the advantage of dispersed guns and converged or 
concentrated fire.’’ 

In speculating on these matters the question of 
sea room must not be forgotten, though the balance 
of probability is that naval battles will be fought in 
fairly open water. Ship-handiness or quick-turning 
power is also an element that may prove of import- 
ance, and with this may be associated a human 
factor—eflicient signalling. The chief reason for 
not assigning a large part of the battleship’s dis- 
ge ere to speed appears to be the one emphasised 

y Captain Schroeder—namely, the ability of the 
slower ship to turn on a smaller circle. Another 
point that is much dwelt on aa detracting from the 
value of speed is the ease with which funnels a 
be damaged. In regard to the latter defect, to whic 
Sir Cyprian Bridge calls attention, it may be pointed 
out that funnels must exist in any case, and 
whether the ships are high or low-powered makes 
comparatively little difference in regard to the incon- 
venience from escaping gases. With fan draught it 
is astonishing how small a part of the products of 
combustion will pass through even a considerable 
clean hole in a chimney, though, unfortunately, 
holes made by projectiles are apt to be jagged 
inwards. Of course, a perforate 
give seriously reduced natural draught, but this 
could be counteracted by speeding up the fans ; in 
any case, if power is to be reduced, a slower ship 
would suffer as well as a faster one, and possibly 
the latter would be better able to bear the loss. 
The vulnerability of funnels is, however, a serious 
weakness in war vessels, as is shown by the chase 
of the Askold, and also very emphatically during 
the Tsushima engagement. Whether it would be 
possible, for fighting purposes only, to fit trunks 
that would discharge chimney gases to leeward, as 
was once tried and oluateaal with torpedo craft, 
or whether some more effective provision could be 
made for quickly effecting temporary repairs by 
ene on spare plates, is perhaps worthy of 
consideration. 

It should be added that Sir Cyprian Bridge, 
who holds that ‘‘no great value as a factor 
in general tactics can be assigned to speed supe- 
riority,” in his chapter contributed to the Naval 
Annual of 1905, brings forward several instances in 
which high speed has failed to command success 


chimney would p 


Reginald Custance has also put on record his 
opinion that it is doubtful whether speed could 
give any tactical advantage beyond the power to 
accept or refuse action. Commander Daveluy, of 
the French Navy, has pointed out that speed is not 
a weapon, and that no one has a right to sacrifice a 
single gun to it. M. de Lanessan, formerly French 
Minister of Marine, has said that the results of the 
battle of Tsushima were far from being favourable 
to the vessels in which protection had been sacrificed 
to speed. M. Ferraud, a French naval engineer, 
considers that the price paid for high speed is too 
great, as the advantage may be lost by accident, 
bad coa], or untrained men. 

The value of the opinions expressed may be 
variously estimated, and we leave to our readers 
the task, warning them that the limits of space 
here imposed have prevented us from. putting 
both views completely, or bringing forward as 
many authorities on either side as might be de- 
sired. The innumerable and hardly-to-be-fore- 
seen conditions that a naval battle may assume, 
the different formations in which ships may be 
manceuvred, vary the bearing of speed upon pro- 
bable results, and render conclusions speculative— 
— opinions rather than final results, We have 

ut glanced at one set of conclusions ; there are 
innumerable others. To us it seems that high 
speed in battleships must be a quality of very great 
value, and worthy of high effort. If we may venture 
on a simile, we would say speed and steering to 
a battleship are as legs and feet to a boxer. Heavy 
shoulders and reach may be the striking weapons, 
but without activity they cannot be used to 
advantage. 

We will, in conclusion, quote from Captain 
Schroeder an opinion which may, perhaps, be con- 
sidered a justification for the designers of the 
Dreadnought in having given her a speed in excess 
of that of any other battleship yet built :— 

If by the application of turbine effort, or gas engines, 
or mechanical stokers, or liquid fuel, or other means, 
ships’ speed can be increased without increase of weight, 
that will be progress—a positive advance, from which all 
may profit, and therefore a relative advance for none; 
but any who fail to keep up will effect a very mark«d 
relative retrogression. Eternal vigilance is the price of 
preparedness, for there is no finality in echipbuilding. 








VULCAN FELLOWSHIP IN ENGINEERING. 

Tue Vice-Chancellor of the Victoria University, Man- 
chester, calls our attention to the fact that the second 
award of the Vulcan Fellowship, founded by the Vulcan 
Boiler and General Insurance Company, will be made 
this session. Applications should be made to the Re- 
gistrar on or before December 10 next. The following 
are the conditions :— 

1. The fellowship is of the annual value of 120/., and 
will be awarded by the Senate. 

2. The object of the fellowship is the encouragement of 
advanced study and research in mechanical and electrical 
engineering, and every fellow shall be required to devote 
the whole of the time during which he continues to hold 
the fellowship to the pursuit, under the direction of the 

rofessor of engineering, of such study or research in the 

Jniversity, orif a graduate in the University of Man- 
chester, either in the University or other place sanctioned 
by the Senate. 

3. The fellowship is open to graduates of the Victoria 
University of Manchester, or of other universities, who 
can furnish satisfactory evidence of being able to pursue 
original research. 

4. Election is in the first instance made for one year, 
but the fellowship may, at the discretion of the Senate, 
be renewed for a second year if, on the report of the 
professor of engineering, its holder has made satisfactory 
rogress with his research. If, for special reasons, it is 
thought desirable, the Senate may renew the fellowship 
for a third year on the report of the professor of engineer- 
ing that it is desirable to do eo. 

. Fellows are uired at the end of their tenure to 

resent a report of the work done by them, such report to 

“ laid before the Senate and Council, and to be sub- 
mitted to the donors of the fellowship. 

6. No award will be made in the absence of a suitable 
candidate, but if no award is made in any year, the 
amount of the fellowship may be applied. at the discretion 
of the Council, for an additional fellowship in another year. 

7. The fellow may, with the approval of the Senate, 
give an occasional course of lectures or demonstrations. or 
assist occasionally in the teaching of the University, but 
he may not hold any salaried office therein. 








Tue Broken Hitt Mines.—Since the development of 
the famous group of Broken Hill Mines metals to the 
value of 40,000,000/. have been won from them; and 
inclusive of tailings of the value of 28,000,000/, it is 
estimated that the ore reserves are still worth 73,000,000/. 
The dividends paid are returned at 10,331,751/., of which 
the proprietary Company has distributed no less than 
8,024,0002. Including bonuses and scrip issued by the 
proprietary company, the aggregate of dividends is esti- 








* See vol. xxxi,, page 782. 


during the Russo-Japanese war, Admiral Sir 


mated at 12,500,000/. 
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NOTES. 
Tue Nortsa Sea-Bartic CaNnat. 


AtTHouGH the more detailed accounts of contem- 
lated alterations and extensions of the Emperor 
William Canal are being denounced as premature 
and inaccurate, it is now admitted from reliable 
uarters that an extension has become a necessity. 
ny conditions — strategical, commercial, and 
otherwise—have altered very materially during the 
eleven years the canal has been open to traffic. 
The German fleet has grown vastly during that 
decade, and the present canal cannot accommodate 
the modern battleships of 18,000 to 19,000 tons, 
or the large and fast merchant steamers, which in 
time of war are intended to serve as hospital boats 
and for other purposes. It goes without saying 
that the larger the fleet the less efficient becomes 
the canal. 
used by merchant vessels, a remark which applies 
in a still higher degree to foreign than to German 
vessels. The increase up to the end of 1904, as 
compared with the first year, was 261 per cent. for 
German, and 273 per cent. for foreign vessels. 
The revenue has risen 163 per cent., so that not 
only are the working expenses covered, but there 
seems even prospects of paying some interest on the 
capital. The canal, which was principally built 
for strategical reasons, has consequently, it is 
urged, yielded better results than could have been 
expected when the undertaking was taken in hand. 
It is therefore only natural that it should be so 
extended as to be able to meet both maritime and 
ordinary shipping demands, and it is stated, asa 
not unlikely thing, that the canal, if widened and 
deepened through the whole of its length, will be 
able to pay interest on the increased cost. 


AMERICAN TECHNICAL COLLEGES. 

An interesting addition is made this year to the 
annual report of the Glasgow and West of Scotland 
Technical College in the form of a report on a tour 
through a number of American technical schools, 
made by Mr. H. F. Stockdale, F.R.S.E., secretary 
and director of the College, and Professor J. G. 
Longbottom. The institutions visited included 
the universities of Purdue, Illinois, Pennsylvania, 
Chicago, Columbia, Cornell, Yale, Harvard, McGill, 
and a number of other colleges and schools, con- 
nected with the spread and advancement of tech- 
nical knowledge. The report presents in a striking 
manner the different conditions existing on either 
side of the Atlantic. The engineering colleges are 
run on a large scale, Cornell numbering over 1300 
engineering students, Purdue over 1000, and many 
others numbering between 500 and 1000. It is 
co out that two causes act in America to pro- 

uce better results than those obtainable over here. 
One of these causes is found in the greater financial 
resources which the colleges command, and the other 
is found in the co-operation of business concerns. 
With regard to the first, a long purse enables the 
colleges to command the services not only of efficient 
heads, but of staffs larger and more eflicient on 
the whole than is often possible here. Every care 
is taken to ensure efficiency. Resignations are 
called for without hesitation if better services can 
be obtained for a given salary... Professors engage 
in a great deal of outside practice, but with an 
efficient staff this is not felt in the college. The 
opportunity allowed for private work is considered 
to enhance the reputation of the college, as well 
as that of the professor, and to bring the insti- 
tution into closer touch with manufacturers and 
others. Co-operation by outside bodies takes 
various forms. For instance, by means of such 
co-operation on the part of railroad companies 
Purdue University has been enabled to carry out 
tests on a large number of locomotives under both 
road and laboratory conditions. The Delaware, 
Lackawanna, and Western Railroads give facilities 
to Cornell for carrying ovt locomotive and other 
tests during the actual running of trains. The 
Illinois Central Railroad, jcintly with the Illinois 
University, owns a dynamometer and test car. 
The Canadian Pacific Railway encourages the work 
at the McGill University, and so on. In addition 
to this, tests and investigations for such bodies as 
the Master Mechanics and Master Car-Builders’ 
Association are conducted at these colleges. Firms 
also render considerable assistance by taking 
students into the works during the summer recess. 
The knowledge thus acquired is of a far more satis- 
factory nature than that imparted in a college work- 
shop, and workshop instruction is said, if any- 


The canal is also being more and more | 8f 


thing, to show signs of being reduced. Generally, 
it is considered that it pays the employers to help 
the colleges, and there is a regular demand for 
college-trained men, difficulty being often experi- 
enced in keeping the students at college till the 
completion of their courses. At McGill University 
it is stated that fifty-three students graduated this 
year, while 570 applications for their services were 
received. The colleges are frequently mediums 
through which students obtain employment. 


Mortor-Car Drivers AND THE LAW OF 
NEGLIGENCE. 


Just as the motor-car at the present time is con- 
stantly before the public, so the motor-car driver 
and his rights and liabilities have been constantly 
before the courts within the last few weeks. Perhaps 
there is no class of motor-car case which is of 
eater interest to the public, seeing that the safety, 
if not the life, of every person who rides in a 
motor-car depends upon the care and skill of the 
driver. In discussing the question whether a motor- 
car driver is guilty of negligence one must have 
regard to the duties which he has to perform. 
Consider for a moment the duties of the driver of 
a motor-bus. It would seem that his every limb is 
busily employed in guarding the safety of the 

engers. In a recent county-court case the 
uties of the driver were thus described :—His 
left foot controlled a clutch and a foot-brake, his 
right a throttle-valve brake, and his right hand a 
hand-brake. The left hand manipulated three 
levers—two for the speeds and one for the engine 
release — and, in addition to this, he had to look 
after the steering-wheel, a lubricator, an oil-pump, 
and the horn. e had, when necessary, to tighten 
bolts and adjust parts. In the case of King v. the 
Motor Omnibus Company, Limited, which was 
heard by Mr. Justice Bigham, on October 31, an 
action was brought to recover damages for injuries 
sustained in an accident which had been caused by 
the skidding of a motor-bus. It appeared that the 
’bus ran into a lamp-post, with the result that the 
plaintiff, who was on the top at the time, was 
thrown over and injured. In summing up to the 
jury the learned judge said the defendants were 
not responsible unless the plaintiff was injured in 
consequence of some negligence on the part of the 
defendants or their servants. The negligence 
alleged was that the omnibus skidded as the 
immediate consequence of excessive speed, and 
the jury would have to say whether the vehicle 
was being driven at excessive speed at the time 
of the accident. Every miscalculation of dis- 
tance on the part of the driver did not amount to 
ee They were all liable to errors of 
judgment, and it would be unfair to say that every 
error of judgment was the result of negligence. 
The jury non-suited the plaintiff, and judgment 
was entered for the defendants. As those who 
drive motor-cars know but too well, there aré a 
number of offences for which fines, and even im- 
prisonment, may be inflicted. Until quite recently, 
it was assumed that the person solely responsible 
for the offence was the driver of the car. In other 
words, owners of cars have thought that howsoever 
their driver infringed the law, they were not them- 
selves criminally responsible for his action. In 
practice, of course, they often pay the fines. That 
this is an erroneous view would appear from a recent 
case, in which the magistrates convicted an owner 
who was in, but not driving, the car at the time the 
offence was committed. A the case in question 
(Du Cros v. Lambourne, 23 T.L.R. 3), upon an 
appeal to quarter sessions by the owner of a motor- 
car against a summary conviction on a charge of 
having driven the car along a highway at a speed 
dangerous to the public, it appeared that the 
owner of the car was sitting on the front seat next 
to the driver, who was not his servant, and 
who was driving with his consent and approval, 
and the quarter sessions found that the owner must 
have known that the speed was dangerous to the 
public ; that the owner was in control of the car, 
and that he could and ought to have prevented 


the driver from driving at such dangerous speed; | P 


but he did not interfere in any way. The quarter 
sessions affirmed the conviction, being of opinion 
that the owner was aiding and abetting the com- 
mission of the offence. ft was held that as the 
offence was a misdemeanour, the owner of the 
car, though not actually driving it, but merely 
aiding and abetting the commission of the offence, 
was liable to be convicted summarily as a prin- 
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H.M. ARMOURED CRUISER “ ACHILLES.” 


Tae armoured cruiser Achilles, which belongs to 
the Duke of Edinburgh class, and was built by Sir 
W. G. Armstrong, Whitworth, and Co., Limited ‘of 
Elswick, and engined by Messrs. R. W. Hawthorn 
Leslie, and Co., Limited, of Newcastle-on-Tyne, has 
now completed her contract steam trials, and we give 
the results in the appended table. We have already 
fully described the machinery for this class, in the case 
of which an effort was made to standardise the principal 
parts, so as to secure as large a measure of interchanwe- 
ability as possible. The machinery and the standard 
gauges and jigs were described in ENGINEERING, 
vol. Ixxxi., es 571, 649, and 750. These engines are 
of the four-cylinder triple-expansion type, with a hich- 
pressure cylinder of 434 in. diameter, and intermediate 
of 69 in., and two low-pressure cylinders of 77 in. 
diameter in each of the twin sets, the stroke in all 
cases being 42in. With steam at 205 lb. pressure, an 
indicated power of 23,500 horse-power was to be 
realised with the engines making 135 revolutions. It 
will be noted that on the. full-power trial the power 
was 23,968, with the engines making 139.4 revolutions. 
On the measured-mile trials the power averaged 23,275 
horse-power, and the speed attained was 23.272 knots, 
as compared with the 22.33 knots anticipated in the 
design with even a slightly higher power. Thus it 
may be accepted that, as in the case of the other ships, 
the Achilles, for her designed power, is practically a 
nautical mile per hour faster than anticipated, a result 
upon which Sir Philip Watts is to be congratulated. 
The boilers are partly cylindrical and partly of the 
Yarrow type; this is the last class in which such a 
combination was adopted. The cruiser is 480 ft. long 
between perpendiculars, 73 ft. 6in. beam, and her de- 
signed draught is 27 ft., at which the displacement. is 
13,550 tons; but, as we have said, the ship and machi- 
nery have already been very fully described and illus- 
trated, so that we content ourselves now by giving 
the mean results :— 


Four-Fifths 





ee One-Fifth Full-Power 
Power Trial. Power Trial. | Trial. 
Draught forward 26 ft. 5}in. | 26 ft. 7 in. 26 ft. 74 in. 

” aft ..|%,,6 ,, 27,, 6 ,, 27 ,, 64 
Steam in boilers! 185 Ib. } 195 Ib. } 201 Ib. 
Vacuum.. ..| 27.7 in. | 26.15 in. | 26.35 in. 
Revolutions ..| 84} per min. | 126.1 per min. | 139.4 per min. 
Indicated horse-| 

power 4 | 16,009 «=| ~—s(98,968 
Air pressure ../0.1 forthe last 0.1 on Yarrow 1in. on Yarrow 
| three hours | boilers, 0.4 on boilers, 1 in. on 
| cylindrical | cylindrical 
boilers | boilers 
Speed ..| 14.6 knots by |21.58 knots on/23.272 knots on 
| bearings measured mile | mile with 23,275 
horse-power 
Coal per indi | 
cated _horse-! 
wer per hour! 1.88 Ib. 1.85 Ib, 2.03 Ib. 
Yater consump- 
tion (main en- | 
gines) 16.95 ,, 15.37 ,, IL 99 
Water consump- if a 
tion (auxiliary; ‘| 
engines) | 3 ~ | aS » 1) 
Loss of water ..| 12.42 tons 33.05 tons 9.8 tons 


“The trials were in every sense satisfactory, and the 
machinery worked exceedingly well. The full-power 
trial was run in a 7-ft. sea. 








Cuart or Patent Law.—Messrs. Browne and Co., 
tent agents, of 9, Warwick-court, Gray’s Inn, w.Cc., 
ave published a wall-chart, giving general information 
regarding the law of patents, designs, trade-marks, and 
copyright, both in this country and abroad. The prices 
of all the official forms required are tabulated, and the 
various fees scheduled, so that one may a, = ne 
cost of any proposed patent or registration, as well as fin 
out the a e of meet var which must be adopted. The 
chart appears to contain all the essential information 
bearing on the subjects with which it deals. It is about 
28 in. wide by 32 in. long, and is published at the price 
of 1s. by the above-mentioned firm. 





A Gas-Encine as A Brrp-Trap.—A rather strange 
solution to a puzzling difficulty was found a few days ago 
at Sutton-in-Ashfield, Notts, where a small gas-engine 
built by Messrs. Manlove, Alliott, and Co., Limited, of 
Nottingham, and supplied to the Council, had begun to 
show signs of working in an unsatisfactory manner. One 
of Messrs. Manlove’s fitters was sent from Nottingham, 
and on disconnecting the air suction-pipe, smal! wild 
bird was found lodged in such a position that one of the 
wings had got under the gas-valve, preventing it closing 
tightly. Apparently the grid at the mouth of the suction- 

ape had become Goiecel, and the bird, evidently of an 
investigating turn of mind, had got too close to the 
suction-pipe and been drawn in by the inrush of air, 
carried round the bends and through the length of pipe 
till it lodged in the restricted area at the valve. Needless 
to say, the bird was dead when it was discovered to be the 
cause of the mischief. Instances have been known where 
experts have been called upon to make long journeys '" 
ier to investigate the reasons why Pos did not 
start, and the trouble turned out to be that the gas ws 
not turned on at the meter ; but the above is a still more 
unusual cause for a gas-engine not working satisfactory. 
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the inclination, for doing the routine work of managing 
an institution like the Poplar Workhouse,” says the 
report. After stating that there was no imputation 
by anyone against these two men, and other guardians, 
the report says :—‘‘ But, giving weight to all these 
considerations, Mr. Crooks and Mr. Lansbury must 
still be held in no small degree responsible for the 
effects of a policy which led to the pauperisation of a 
great number of the inhabitants of the district, to the 
subsidising of women’s casual labour, with the inevit- 
able growth of sweating and of starvation wages, and 
to the increase of expenditure which has inflicted much 
hardship upon struggling tradesmen and others. They 
have done much public work in Poplar, but they 
cannot be wholly exonerated from a certain responsi- 
bility for the sordid misdoings of some of their col- 
leagues.” This may be severe, but it is just. The 
report in general is a lesson in Local Government 
management and administration, but we have here only 
to do with the industrial or labour side of it. The 
mere fact that two such well-known Labour leaders 
are implicated in the censure of the Commissioner is 
serious. Personal integrity is of great value in public 
life, but_ it is not everything; men of irreproach- 
able character must be on the alert to see that others 
do not waste the ratepayers’ money. That is their 
plain duty, and the exposure in Poplar may do much 
to limit the kind of practice complained of, which 
led to the inquiry. There is too much corruption in 
public life, aa any exposure ought to teach the lesson 
of eevere supervision. 


The report of the Ironfounders is fairly favourable 
for the time of year, and the conditions existing in some 
branches of the engineering trades. There was an in- 
crease of thirteen in the number of unemployed as a 
whole, but of fifteen on dispute benefit, and of twenty- 
nine on donation benefit. The figures given show 
2751 on the several benefits; last’ month, 2739—in- 
crease, twelve only, not. thirteen—the error is in the 
report. Of the total in receipt of benefit, 1239 were 
in receipt of superannuation allowance—decrease, 
three ; on sick benefit, 503—decrease, seven; on dis- 
pute benefit, 221—increase, fifteen; on donation benefit, 
689 —increase, twenty-eight ; but there was a decrease 
of twenty-one unemployed on other unemployed lists. 
The total membership was 19,034 ; a year ago, 18,312 ; 
but there was a decrease in the month of eighty-cpe 
due to exclusions for arrears; these, however, have not 
really left the union. The cost of benefits amounted 
to 10127. 0s. 6d. per week, or a trifle over 1s. 1d. per 
member per week ; a high average under the circum- 
stances, The total cash balance was 92,572/. 14s. 4d., 
showing an increase of 1206/. 15s. 5d. Referring to the 
state of trade, mention is made of a reports 
which state that fewer orders are being booked, but it 
adds that the orders on hand are sufficient to last over 
many months. ‘The rise in the bank rate has had no 
influence on this branch of trade. The employment re- 
turns show that in ten places, with a total of 1094 mem- 
bers, trade was from ‘‘ very slack” and ‘‘dull” to ‘‘ very 
bad ;” last month the figures referred to twelve places, 
with 1143 members; in all the rest of the 128 branches, 
with an aggregate of 19,034 members, trade was from 
“ very ” to ‘‘dull;” the increase was in ‘‘ very 

ood,” icadvened-io-wnaee movement shows increases 
in Warrington and Sheffield, Cardiff, and Barry Dock. 
At four other places there were negotiations pong on at 
the date of the report. But in thirty-two places shops 
were closed to the members in some firms. The pre- 
sent holiday rule is said to be causing a heavy drain 
on the funds. It is intimated that the rule will have 
to be amended in some particulars. Members natu- 
rally seek all the benefits, provided by the rules, for 
which they pay. 


The report of the Amalgamated Society of Carpen- 
ters and Joiners is somewhat more reassuring, but the 
state of trade is still bad in all sections of this 
branch. The great increase of Jabour-saving machinery 
is making itself felt in house-building, ship joinery 
and fittings, and in the construction of carriages, cara, 
and all other vehicles. The total membership at date 
was 67,714; of these, 3935 were on donation benefit, 
1541 on sick benefit, and 1984 on superannuation 
allowance ; total to be provided for each week, 7460. 
This is a large proportion to have to maintain. The 
council had hoped to be able to dispense with the levy 
this quarter, but the cash figures still show a shortage 
of 92107. 3s. 4d. There are disputes in a dozen 
different towns, but in nearly, all cases only one or 
two firms are involved. The state of trade in South 
Africa is described as bad in fifteen out of sixteen of 
the branches of the union in existence there ; the one 
exception is Kimberley, where it is said to be mode- 
rate. There is a suggestion to amalgamate some of 
the smaller branches of the union, so as to lessen the 
expense of management in order to increase the 
bali. 


The report of the Operative Cotton-Spinners’ Asso- 
ciation is favourable. The number of members has 


inci 


reased, and is increasing. The proportion of full- 


paying members unemployed was only 1.36 per cent.;' 
previous month, 1.76 per cent. In addition, 13 were 
idle part of the time through temporary stoppages, and 
35 were on the accident fund. It is hinted that steps 
might be adopted with regard to piecers on the Welsh 
system—‘‘ no membership, no work.” It is said that, 
with more mills and minders, there are fewer piecers in 
the union than a year ago. The united membership is 
now 16,196, an increase of 262 in the year. It is said 
that more than 20,000 ought to be paying to the asso- 
ciation. There were 31 dispute cases dealt with in 
the month by the officials.. There were also 53 cases of 
accidents, and 21 claims for compensation sent to the 
employers, The funds increased by 1307/. 16s. 11d. 


The Midland Wages Board have fixed the rates, on 
the basis of the sliding-scale arranged, at 83. 9d. per ton 
for puddling, and soitlaceste wages in proportion. This 
will remain in force up to the audit in December. At 
the last reported meeting of the Board it was stated by 
the operatives’ representative that one firm failed to pay 
the extras for ‘‘ re-heating cold puddled balls.” The 
employer, who was present, asked what the rate was ; 
he was told 9d. per heat in addition to the fixed rate 
for puddled iron. This he at once agreed to pay. 
This is a far better way of settling differences than by 
strikes. In the case of another large firm, complaints 
were made by the men that they were not being paid 
for all the iron sold; the employers’ reply was that 
‘* wages are paid on all iron that is merchantable, and 
sold as such.” After some discussion the chairman of 
tho Board said that if further complaints were made, 
he, with the operatives’ representative and secretary 
and the employers’ secretary, would visit the works to 
verify the statement made by the complainants. . In 
another case the same conciliatory attitude was taken. 
The Journal also reports the meeting of the Standing 
Committee of the Board of Conciliation ‘for the 
Manufactured Iron and Steel Trade in the North of 
England. At the Consett Works the claim fora week’s 
holiday was considered, and also complaints of under- 
past of the chargers at No. 2 cogging-mill. The 

eaters also complained at No. 4 plate-mill. Ata 
following meeting these matters were further con- 
sidered, and dealt with in an amicable spirit. At a 
subsequent meeting the wages of puddlers were 
advanced 3d. per ton, while other hands had their 
wages increased in proportion—2} per cent. on all other 
forge and mill wages. The Journal keeps the members 
well acquainted with the financial condition and profits 
of the chief firms in the iron and steel trades, so that 
they can see for themselves whether the trade is 
prosperous and profitable, and so be able to judge as 
to the proportionate rates of wages paid in each locality. 
There are no proposals in-it of a wild character, to 
inflame the members of the Association on labour 
questions. The object always is to conciliate and 
negotiate, as the representatives do on the different 
a boards which rule the rates to be paid in all 

istricts. 





The Labour Party issue a Quarterly Circular, or 
head-office report. The last of these deals with muni- 
ne elections, and with the Cockermouth election, in 
which the Labour candidate was badly beaten, being 
2467 below the Liberal poll, and 3157 below the Con- 
servative winning candidate. One new candidate is 
notified from Swansea when the opportunity offers for 
a contest, if the local labour men favour his claims. 
The resolutions proposed at the International Parlia- 
mentary Conference are :—1. To alter the style of title 
so as to read: ‘‘ Socialist and Labour Inter-Parliamen- 
tary Committee.” 2. To unite upon an International 
eight-hours day. 3. To endeavour to set upan in- 
ternational industral law standard. Arrangements are 
being made for the Belfast Conference on January 24, 
1907. A financial statement is given of increased 
expenditure. 





The 7rades and Labour Gazette supports the action 
of the Welsh miners as regards non-union workers, 
and suggests that the ena! might well be followed 
by all unionists in the United Kingdom. The editor 
gives a long list of reasons in support of the action 
taken, and for its adoption as a policy by all trade 
unions. It advocates the formation of a strong 
Socialist group in Parliament, as it has no faith in 
political parties. Rightly or wrongly, Socialism is 
preached as the real ea for all the industrial and 
other ills that flesh is heir to. The doctrine is not 
yet accepted by the working classes. 





ment Board Commissioner, with regard to the Poplar 
scandals inquiry, comes that of the auditor with respect 
to the East Ham Unemployed Distress Committee, The 
report shows that there was gross mismanagement, if 
nothing worse. Whenever documents are missing it is 
not uvlikely that something is wrong. The auditor says: 
—‘* Numerous letters and other documents were not 
available, and several record papers were missing.” 
He found that persons were given employment without 
legal authority ; sums were lent for the purposes of 
emigration, but with no legal instrument for enforcir g 
repayment. ‘‘ In all, 2737/. were spent in the way of 
wages to the unemployed, and no less than 422/. from 
local rates were spent in the distribution of the money, 
The indictment is a severe one, and likely to influence 
the public if another appeal is made for the unem. 
ployed. It is not a new thing. Twenty years ago the 
same things occurred with the Mansion House funds. 





There is very little to report as regards the iron and 
steel trades, the chief complaint in the Midlands is the 
shortage of raw material. Last Friday’s market was 
fairly animated and there was an upward tendency in 
prices. Finished iron was not to be obtained at the 
same prices as in the week previous. The Unmarked 
Bar Association at a meeting held reaffirmed its rates 
at that date. Pretty nearly the same conditions exist 
in the Lancashire districts, as represented on Change 
at Manchester, 





It seems that the officials of the men’s society have 
come to the conclusion, with regard to the Clyde 
strike, that there is small chance of success in the 
struggle for an advance of wages under the present 
circumstances. Consequently meetings were held 
yesterday all over the district with a view to convince 
the men that their wisest course is to resume work 
on the terms existing before the strike. It is hoped 
that during the winter months trade may improve, 
and that in the spring the men may be better able 
to enforce their demands. The masters have pro- 
mised that they will meet the men again in March in 
order to discuss the question, and they also undertake 
that even though trade should not improve, no further 
reduction will be made. Should the result of the 
meetings held yesterday (which will be known on 
Saturday) prove to be in favour of a resumption of 
work, the lock-out notices recently posted in the 
engine and boiler shops will not be enforced on Monday. 
If, however, the vote proves adverse, about 5200 hands, 
in addition to the 20,000 already idle, will be thrown 
out of employment. 

The strike of motor-bus drivers at the four principal 
garages of the London General Omnibus Company at 
the end of last week caused considerable inconvenience 
to the travelling’ public along some of the routes. 
After being out a short time a temporary arrangement 
was effected and some men resumed work, but some 
200 remained out. The men’s leaders allege that the 
company are trying to bring down wages to 33d. per 
hour at the garages, and to 74d. on the road. There 
are other grievances, it is said, which will have to be 
redressed. This is a new industry comparatively 
speaking, and it would be well if some means were 
devised whereby a permanent arrangement could be 
effected so as to avoid these sudden strikes. 





It has been arranged to hold an important confer- 
ence at the Westminster Hotel to decide upon the new 
agreement between the coalowners and the miners in 
the federated districts. The existing agreement comes 
to an end at the close of this year. The miners 
demand an advance of 5 per cent., and that the basis 
rate shall be a 40 per cent. minimum above the so-called 
standard rate. If the conference fail to agree to terms, 
the question at issue will be relegated to Lord James 
of Hereford, the independent chairman, whose services 
are required in such cases. 





It is reported that the Scottish miners’ delegates 
met privately in Glasgow on Saturday evening last ; 
the meeting, it is said, granted powers to their repre- 
sentatives on the Conciliation Board to break the 
wages agreement with the masters if their demand for 
increased wages is refused. 





The inquiry into the operation of the Truck Acts, 
by the committee appointed for that purpose, has dis- 
closed evidence of a startling character. The allega- 
tions are said to affect large firms, though the names 





The Trade Disputes Bill passed its final stages in 
the House of Cua last week. In the y adie 
stage there were attempts to alter the character ot 
the Bill, but they all failed. The Third Reading was 
carried without a division, and Mr. Balfour rather 
suggested that the House of Lords should be content 
with its opposition to the Education Bill, the Plural 
Voters Bill, and the Land Tenure Bill, and not venture 
to change the Trade Disputes Bill in that house. 


are not disclosed ; these are asked if they desire to 
give rebutting evidence. The invitation was privately 
communicated to the firms in question. 





The South Wales Conciliaticn Board, at its meeting 
on Saturday last, refused to concede the 24 per cent. 
advance in wages applied for by the miners’ repre- 
sentatives. The strike of 2600 colliers at Pontypridd 
has ended, as the 300 non-union miners consented to 





Following closely upon the report of the LocalGovern- 








join the union. 
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THE STEAM-TURBINE OFTHE AULGE- 
MEINE ELECTRICITATS-GESELLSCH AFT, 
BERLIN.* 

By O. Lascueg. 
GeneRaL Degsien. 


Tuz A.E G -Curtis steam-turbine has bsen worked out, 
with the aid of excellent German materials, to meet the 








high demands for economy which the Continental manu- 
facturer is called upon to satisfy. Its compact construc- 
tion, distinguished by the three common bearings for the 
turbine and dynamo, has become well known, and it is | 
characteristic that the one type of construction has been 
adhered to for all ths sizes built, from 30 up to 6000 kilo- 
watts. | 
The illustrations, Figs. 1 to 3, show the working parts | 
of the steam-turbines installed at the Oberapree power 


_* Abstract of paper read by Dr. O. Lasche before the | 
Verein Deutscher Ingenieure, at the Jubilee meeting, 
held in Berlin, June, 1906. We reproduce a translation 
of the first part of the discourse, and briefly abstract the | 


remaining portions. 











Fic. 1. 





station of the Berlin Electricity Works. O.ae 3020- | does not really come in contact either with the interior of 
kilowatt and two 1250-kilowatt turbo-dynamos have been | the turbine or with the buckets. The diminution of the 
erected in this powerstation. The steam enters through | steam pressure in the nozzle has generated velocity which 
passages provided on opposite sides of one end of the|has been transferred to the wheel. The steam next 
|turbine. In Fig. 1 the front cover of the turbine is seen | passes through apertures in the partition, and enters the 
|removed, and the discharge ends of the nozzles will be | nozzles for the low-pressure stage. 

| seen on the inside of the cover casting. The steam pisses} In Fig. 2 will be seen the high-pressure wheel. In order 
axially through the first set of nozzles, from which it | better to demonstrate the construction, the photograph 
issue: at a high velocity, and at about atmospheric pres- | shows, also in the casing, the fixed (reversing) blades, which 





’ Fic 3. 





Rev? per Minute 


+ 


asia Horse Power 





are interposed between the two wheels when the latter 
are in position. The high-pressure wheel is designed 
for partial admission, only part of the circumference 
being provided with nozzles. In this type of turbine 
th gna of the high-pressure wheel can be fixed 
independently of the steam volume, and has only to 
be adapted to the circumferential speeds of the wheels. 
As a result the diameter of the high-pressure wheel is, 
asarule. made equal to that of the low-pressure wheel, 
4nd frequently even larger than the latter. The low- 
pressure wheel is generally constructed for full admis- 
sion, as the large volume of steam requires nozzles all 
round the circumference. 

In Fig. 3, which shows the form of the partition, 
we see the discharge side of the nozzles. The steam jets 
issuing from the nozzles are completely free in both 
cases. The wheels are allowed a considerable amount of 
sure, and flows first through one set of moving buckets, | clearance both radially and axially ; even the highest pos- 
then through a set of fixed buckets which reverse its | sible temperatures cannot produce ex ions likely to 
direction, and turn it into a second set of mores beeen, cause contact between the perms and the fixed pare. 
from which it is delivered with but a small residual | This will be clear from the three photographs, which also 








velocity. As the steam pressure is reduced to that of | show the ample size of the exhaust connection leading 
the atmosphere in the nozzles, it will be seen that this|to the condenser. The whole turbine consists of only 
high-pressure steam, which may be highly superheated, | two wheels and a partition, and is very short longitudi- 
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nally. The distortion by heat can, therefore, not become 
serious. 
In the United States coal is so abundant and so cheap 















studied there 4s with us. Even the largest steam tur-| Thanks 
The Curtis turbines are of the vertical ype. German 
tice does not abandon the horizontal design 


or very 8 reasons. In the case of the Curtis| sible, the s 


(FP, 
a 


SK 














customary op ingra speeds with the speeds of the A.E.G. | peller is still so poor that the power gained b 
turbines an 


4 4 inks to these researches, the problem of the circum- | in Fig. 5 concern the trials of the steamer Kaiser. 
bines have only to compete xgainst compound engines. | ferential speed i 
an entirely new 
unless | maximum speeds — ee been proved ‘tyra He 

peed can xed simply in accordance with the loped by a steam-engine consumi the sam ) 
turbine the vertical disposition did not economise floor general principles of design. 7 i tad — 
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& Certain 


the maximum speed of the Riedler-Stumpf steam consumption must be considerably hi in the 
1 wheel, attained during a steam - consumption trial at case of a steam-turbine:than with a prot Ree aml “4 nor 
that economy in steam-raising has not to be so carefully | gradually increased spe “ 


| equal propulsive effect. Some of the test-points marked 
rater is now présented in | this case the contractors undertook that these Sarbines 
t. As we do not nearly sppecens the | should develop, at 560 revolutions and 3000 horse-power 

to be permis- | effective powers higher by 20 per cent. than those deve. 


t may not sound very steam in a sister-ship. 


KN 
\ 


Lh {7 \K 
yA 










fh SSG yi 
SN Ee 
LIZZ, «SY 


SLL 























WY \ 
NNN 





QG 
WOX 





8 


~“ : ' 
“3 ; ; | 
oard if HE 

a j tit iH 
et hp dmatete SW thd adele eo, 


oe 


ee 


TES ey atl 


























Fig. 12. 


Space, and a horizontal arrangement was therefore t 
design, and the A.E.G. were able to make use of much wheel, 
Engineers are indebted to Messrs. Riedler and Stumpf, 


wheels of 2 metres diameter for circumferential speeds of 














forged of Krupp nickel s' Two such wheels would be 


superheated. down to a good 


of the A.E.G.-Curtis turbine. 


: ith those 
The diagram, Fig. 4, allows us to compare the formerly desi a 





HE 4 ln 





The dotted lines in the diagram, Fig. 5, indicate that a | a single-pressure sta 
about 400 metres (1300 er second. These wheels are | turbine, driving a thes. phavediyhanoel 1500 horse- power, what y 

, a . u ! would run at’ 3000 revolutions, while with turbines for 

amply sufficient to utilise steam of high pressure, highly | dynamos of 5000 and 10,000 horse-power the revolutions 

ated. , vacuum, and such turbines | would be from 1000 to 1500. The 

would, in this respect, be as simple as the two-ring wheel | to apply in the case of ships’ pro 

res. Even wi 

regards .as very. low, the efficiency of the pro- | with several rings of moving buckets per stage. 











Fig. 15, 


Dynamo-driving and propeller-driving are the two chief 
fields of application of the steam-turbine, and they repre- 
sent the extreme speed limits. Intermediate domains are 
those of centrifugal pumps and blowing engines. We 
thus make high claims as to the adaptability of the steam- 
turbine to different speeds, and we have to apply many 
different methods in order to secure the best possible 
utilisation of the steam energy, by different designs. 
The study of these problems has-already demonstrated 
the several fields to which different types of turbines are 
best adapted. , ee 

Curtis adopted several pressure stages, and within 


; . 1 technical, but the diameter of the machine to be driven th distinct es a number of velocity 
adopted. The decision implied a complete change in the | is one of the 7 — fix the pam of the turbine. | poem RR “The Ph sm smc ia. caused by wheel friction, 

: . ; , heel, just as this machine settles the question of speed. | inertia, &c., with the steam volume and speed, and 
recently-acqaired experience in working ont the change. | Diameter and speed being thus given, the design of the the denigher ben calculate the most favourable number 


steam-carryi ts has to be made to conf to the | ri f se8. 
who were the first to attempt the building of turbine- | desired saeene't ciasecighion, Jeiivereans = Sees OSS qaves Sanmer of prepare stage 


| For the smallest turbo-dynamos the A.E.G. has adopted 
with three bucket-rings on one 
as exemplified in the diagram, Fig. 6; the steam 
consumption is the same as that of the high-speed marine 
steam dynamos. Turbo-dynamos for 3000 revolutions per 
minute are constructed as condensing-machines, with two 


* We should prefer to say: Several pressure stages 





which we have 
ers contrast strongly 
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pressure stage, each wheel having two rings of buckets, 
as shown in Fig. 7, page 676. When the vacuum is — 
the + ure wheel is given only one ring of buckets, 
as in Fig. 

The efficiency at the wheel circumference ie naturally 
highest with a wheel having one ring of buckets, since the 
addition of a second row of buckets adds losses caused by 
the fixed blades and the second ring of buckets to those 
energy losses already due to the nozzles and the first row 
of buckets. This consideration, however, has reference 
only to the oe | at the circumference, and it would 
be wrong to ex the argument to the power trans- 
ferred to the shaft. We have, in fact, to consider the 
-“_ efficiency which bot cores at the circumference 
only represents to an imperfect degree. 

The groups of curves reproduced in Fig. 9 will help 
to elucidate this question. Thes curves, where u = the 


0 
velocity of the steam and C, the speed of the bucket, 
meted for the different ratios of velocity of the steam 
leaving the nozzle to circumferential + give the 
realised and the realisable efficiencies. he apex of the 
curve group, which refers to wheels with one ring of 


buckets, lies near a = 2; that is to say, for wheels with 


0 
one ring of buckets the efficiency at the circumference 
will be highest when the speed of the wheel comes near 
half the velocity of the steam jet. For wheels with 
two rings of buckets this favourable wheel s is about 
a fourth of the steam velocity; for wheels with three 
rings of buckets, one-seventh; for wheels with four 
rings of buckets the favourable wheel speed would be 
one-ninth of the steam-jet velocity. The curves show 
how easily high steam velocities and great energy 
ages may be utilised, by astonishingly simple means. 

his type of turbine is obviously suited for certain re- 
quirements. Individual examination alone of each case 
will show to what extent it is possible to employ wheels 
with three and four bucket-rings ; the inverse considera- 
tion, whether for large low-pressure units single-ring 
wheels will not be preferable to double-ring wheels, must 
receive equal attention. Experience will, further, sug- 
gest which of the — designs we should try to perfect. 

The curves of Fig. 9 must, of course, not be studied as 
single lines, but as groups, which are influenced by the 
absolute steam velocities, the 9 of the nozzles and 
buckets, and by other features. In designing a turbine 
with several bucket-rings, the diameters of the rings 
must bs made safficiently large to ensure a full utilisa- 
tion of the velocity energy of the steam. An alteration 
which Curtis sugges’ in one of his first patents 
of the year 1896, but which he did not carry out, and 
which was first put into practice by Rateau, enables us to 
carry improvement further. The efficiency curves of the 
single - bucket - ring wheels (see Fig. 9) remain valid 
for Rateau’s construction. Conditions satisfying the top 
curve of a group may be realised under certain circum- 
stances; but the wheel speed may fall below the apex 
speed and the circumferential speeds, and therefore the 
wheel diameter will, for the same steam speed, be smaller. 
The wheel does not take up the whole energy of motion of 
the steam jet, and some energy will remain for a second 
wheel. The guide-blades adopted thus serve the double 
pur of reversing the steam jet and of supplying an 
additional ring of nozzles for transforming a fall of pressure 
into velocity. Fig. 10illustrates a turbine of this t in 
which the high-pressure wheel has a ay r 
diameter than the low-pressure wheels. The chief advan- 
tage of the Ourtis type—the utilisation of a high- ure 
gradient in the first stage—is maintained. Additional 
advantages are to be found in the facts that the steam 
consumption is reduced, and that the ehaft does not 
require specially-designed packing for use with high 
pressures at high temperatures. The steam tempera- 
tures may, without detriment to safe working, be as 
high as the material of the nozzles will permit. 

he turbines of the steamer Kaiser, which are illus- 

trated in the photograph, Fig. 12, are fitted with several 
bucket-rings to each wheel in the high-pressure section ; 
the wheels for the low-pressure stage have only one 
ring of buckets each, as in Fig. 10. The turbines of 
the Kaiser differ from these latter, however, in one 
important point: the partitions have been omitted be. 
cause the steam volume is very large, and the steps 
in the pressure stage are small. The labyrinth packing 
is not applied to the shaft, but to the circumfer- 
ence. It should be pointed out, however, that this 
construction has been adopted only for the low-pres- 
sure stage, in which the very large volume of steam 
permits us to tolerate radial clearances of several milli- 
metres, and in which the steam temperature is very low, 
so that accidents need not be feared. The utilisation of 
the guide-blades as a means of separating the pressure 
stages from one another gives rise to a thrust against the 
wheel face which corresponds to the difference of the 
steam pressures in front and rear of the drum. This 
thrust is balanced by the opp sing propeller thrust, and 
the Lb yr therefore be built simpl — a high- 
pressure a low-pressure section, withou D 
pistons. The thrust- ing, fitted to the front free en 
of the turbine, * has under on ——— only to take 
up excessive pressures resulting in the One or the 
direction at different loads. . 

The ahead turbine of the Kaiser (Fig. 12) consists of 
five high-pressure stages. The first wheel is provided 
with thrée rings of buckets ; the other wheels carry but 


two rings Then follow about twenty pressure- 





* Farther particulars were given in the Appendix. 
+ The above is not quite clear, but perhaps Mr. Lasche 


stages, each of one bucket-ring. The astern turbine, 
which develops a turning moment of about half that of 
the ahead turbine, at the same steam consumption, has 
two wheels, each provided with three rings of buckets. 

Fig. 11 marks still further made in reduci 
the dimensions of this type ‘of turbine. Running at 
revolutions, this turbine develops 8000 horse-power. Its 
total length and wheel-diameters are about the same 
as the cepeigeetiog dimensions of the Kaiser turbine, 
which gives horse-power at 560 revolutions. 
steam is again expanded from the boiler pressure down 
to complete vacuum in one turbine casing. The low- 
pressure section is constructed like a drum, as in the 
turbine installed on board the Keiser, and the astern 
turbine also takes the form of a shortdrum ; three wheels, 
each ae fom rings of buckets, are added. The 
steamer will be provided with two of these independent 
turbine units. 

The turbines of the steamer Kaiser have given satisfac- 
tion in all respects as regards safe working, prompt and 
easy eoonring, and steam consumption. From the 
very start they have worked without any interruption, 
and have B pews accessible and simple. In view of the 
diminished efficiency of the propeller, a consumption of 
6.3 kilogrammes (13.9 lb.) of steam per brake horse-power 
had to be guaranteed, while the steam-engines were 
allowed 7.3 kilogrammes (16 lb.) of steam. The contract 
speed of 19.4 knots has been exceeded by 1 knot in the trial 
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per square millimetre (38 tons per square inch) are obtain. 
able, it does not sppear to be advisable a use vue 

zes when cast to the shape of caps. The coil ends are 
therefore secured by being wound with wire of a strength 
of 230 kilogrammes per square millimetre (146 tons per 
uare inch). This operation is performed by a machine 
which ingicates the’ actual tension under which the wire 
is being wound. 

While statical balancing is sufficient for the turbine 
wheels in which any unequal masses will be situated near 
the central pis of the wheel, dynamical balancing is 
required in the case of the armatures and rotor on account 
of their great axial length. This balancing is done on 
three machines, of similar design, for armatures of dif. 
ferent dimensions ; two of these machines are illustrated 
in F 15 and 16. In the testing of parts of 10 tons 
weight this machine will lose a want of balance 
— to an eccentricity of the centre of gravity of 
0.001 millimetre. The position of the mass centre must 
not change when the normal speed is exceeded by 50 
per cent.; the machines are specially designed to test 
this constancy. The materials would not be strained 
enough under this test to show -_ signs of weakness, 
and hme strength is independently tested in regular 
practice. ? 

Before leaving the works most of the turbines and 
yates wegen od pass through the testing-shop; Fig. 17 
shows the turbines of the steamer Kaiser in this shop. As 
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Fig. 19.—a. Total steam consumption in 
ae 3 hour. b. Power in horse- 

wer reduced to p)=0.09 atmosphere abso- 
ute (2.7 in. vacuum). ¢. Steam consumption 
in kilogrammes per horse-power-hour, re- 
duced to po = 0.09 atmosphere absolute, 0. 
Results of tests, April 27, 1905. 


for condensa- 


of dynamo estimated at 56 horse-power ; steam-engine running light, esti- 


mated at 110 horse-power. 


runs made by the Hamburg-America Line, and the trial 
runs conducted by the Imperial German Navy showed 
that the steam consumption remained, at contract speeds, 
10 per cent. below the stipulated figures. 


THe Maxvuractoure or THE A.E.G.-Curtis Torso- 
Dynamos. 

The general design and the constructive details of the 
A.E.G. turbine having proved suitable and reliable, the 
construction of steam-turbines and dynamos has for more 
than a year been carried on systematically on a large scale. 
Dr. Lasche explained this with the aid of many views 
in the second part of his discourse. The similarity 
of design of the various types facilitates the work con- 
siderably. The men of the first turbine erecticn-shop 
receive the cases, partitions, and front covers from the 

lathes and boring-machines of the adjoining hall, 
and they finish the parts for the hydraulic tests. Gover- 
nors, front bearings, stuffing-boxes, and laggings are then 


fitted, these parts having previously been tested. The 
manufacture of the wheels 1s carried on in a se te de- 
partment. The buckets are drawn from a tough bronze, 


and wedged with their dovetailed feet into the grooves 
turned in the wheel-rim (see Fig. 13). This mode of fixing 
has proved perfectly satisfactory. The boiler steam may 
have any 9 pera The steam which im upon 
the blades and wheels is not hot enough to attack the matz- 
rials or to give rise to stresses which might result from 
the unequal ye of the steel of the wheel and the 
bronze of the es. The upper ends of the blades are 
held by Mane strip of or bronze. 
wheels are nced statically. 

In the construction of the rotors of the three-phase 
generators, the fixing of the field coils deserves notice. 
The coils are pushed into the rotor slots as rigid 
parts, having previously been tested under thirty times 
the normal voltage. The grooves are cut by a new 
multiple milling machine which performs its work in one 
day, while the machine formerly employed required seven 
or eight days ; this machine is oy an expensive one, 
and draulic machine, 


The fini 


must be kept busy. Another new 
which pushes the coils into the sk the long wedges 
required to keep the coils under same ure over 


their whole length, is illustrated in Fig. 14, page 677. 
The machine is of very high efficiency ; the wedges are all 
forced in by the constant h lic pressure. The ends 
of the coils used to be held by bronze caps. Although 





means that the reaction principle is used at the low- 
pressure end of the turbine.—Eb. E. 


malleable bronzes of a strength of 60 kilogrammes 





a rule the steam consumption tests are limited to measure- 
ments made under certain loads. Thus a 1000-kilowatt 
turbine, supplied with superheated steam of 12 atmospheres 

176 1b.), consumed 6.6 kilogrammes (14.51b.) of steam 

ilowatt-hour under overload, 6.8 kilogrammes (15 Ib.) 
at normal load, and 8.1 kilogrammes (17.8 lb ) under half 
load ; the vacuum was . Making the calculations as 
indicated in Fig. 18, and basing the comparison on the per- 
formance of normal low- steam-engines, the above- 
mentioned figures would correspond to a steam consump- 
tion of 4.25 kilogrammes (9.36 Ib.) per indicated horse- 
power-hour at 1200 kilowatts, to the same 4.25 kilogrammes 
of steam at 1000 kilowatts, and to 4.5 kilogrammes (9.9 1b.) 
of steam at 500 kilowatts. Referred to the indicated 
horae-power, the steam consumption curve appears very 
flat, a fact. which is easily overlooked when the results 
are expressed in kilowatts in modern fashion. 

The two turbines of the steamer Kaiser were probably 
the first marine turbines which were tested under full 
load in the works. Fig. 17 shows one of these two tur- 
bine units under trial, the erection of the other turbine 
not being quite completed. These tests were conducted 
at various speeds, with saturated and with superheated 
ateam of different temperatures and with different degrees 
of vacuum. The turbines being designed for saturated 
steam, the superheated - steam tests were not pushed 
beyond an excess temperature of about 60 deg. Cent. 
(see Fig. 19). On this occasion the pressures and tew- 

tures were determined for the different stages an 


in the several compartments of the turbine. A 3000- 


ished | kilowatt turbine consumed 6.6 kilogrammes of steam per 


kilowatt-hour when under full load, the vacuum being 90 
per cent.; a better vacuum could not, on that day, be 
obtained in the testing-shop. 

TurBINE Power STATIONS. 

In the third part of his discourse, Dr. Lasche dealt 
with the arrangement of turbine power-stations, empha- 
sising the great saving of floor space afforded by the 
adoption of the A.E.G. turbines as prime motors. One of 
his many diagrams exemplified the saving attained in the 
engineering works of the A.E.G. Up till eopern two 
steam-engines, each of 900 kilowatts, together with two 
older steam-engines, each of 300 horse-power, supplied 
the works with motive power. The space occupied by 
these latter two engines was required for other purposes, 


* Particulars were given in. the Appendix. 
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and the two steam-turbines, each of 1000 kilowatts, now 
erected along the side of the hall, are quite as powerful 
as the two large steam engines, and occupy but very little 
room. Turbines aggregating more than 12,000 kilowatts 
could easily be installed in the place of these steam- 
eogines. The design of the three common bearings for 
turbine, dynamo, and exciter is, he claims, a further 
recommendation for the A.E.G. turbines. In the case of 
large units the mere question of space may séttle the 
choice of power supply in favour of a turbine as prime 
mover. 

The question of space does not exhaust the subject, 
however. Easy supervision of an engine-shop is a desirable 
feature. Vertical engines obstruct the view, and part of 
their unpopularity may be traced to this circumstance. 
Both vertical and horizontal engines, moreover, com- 
prise many moving parts which obscure one another and 
require careful attendance; large fly-wheels, moreover, 
have frequently to be covered in order to stop unpleasant 
draughts, and supervision is thvs rendered still more 
difficult. Turbines have no reciprocating parts, no pro- 
jecting rods, or governors, and they require very little 
attendance. These advantages are certainly not less 
obvious when a comparison is made between steam-tur- 
bines and gas-engines. When these points are con- 
sidered, and when it is remembered that turbines can 
now compete in steam consumption with the most 
approved and largest steam-engines, it seems probable 
that the design of power-stations will undergo a radical 
change. 

Deeg the last decade—the age of the development 
of applied electricity—electrical driving of machinery in 
groups and of single machines has, in rapid succession, 
established itself in all industrial branches. Mine-pumps, 
rolling-mill machinery, hauling and hoisting machines 
are now worked electrically, and our tram-lines, sub- 
urban railways, and even main railway lines have adopted 
electrical propulsion. At the present time we seem to 
have to face problems of how to enlarge our actual power- 
stations and how to create new central power-stations, of 
gigantic dimensions, even when measured by modern 
conceptions. Thanks to the ideal simplicity and reliability 
of steam-turbines, large turbine power-stations may soon 
develop to an extent which it is hard to realise, and the 
turbine may in turn open up new fields for the general 
utilisation of electrical power. 

Dr. Lasche has added three long appendices to his dis- 
course. In the first appendix he describes the hydraulic 
brake which was constructed for testing the 3000- 
horse-power turbines of the steamer Kaiser at 600 revolu- 
tions per minute, and the reeults of these tests. In the 
second appendix he describes the thrust bearings made 
use of for these tests, and the experiments on the con- 
sumption of oil and of cooling water. He also deals with 
the rise of temperature in the bearings, and with other 
researches with which Dr. Lasche’s name is eminently 
connected. The third appendix deals with the testing 
of the materials employed in the construction of the tur- 
bines anddynamos. The whole paper was illustrated by 
96 figures. 








Roya. InstrtuTion.—A Christmas course of lectures, 
adapted to a juvenile auditory, will be delivered at the 
Royal Institution, by Mr. W. Duddell, on ‘‘ Signalling 
to a Distance ; from Primitive Man to Radiotelegraphy.” 
(Experimentally illustrated.) The dates of the lectures 
are December 27 and 29, 1906, and January 1, 3, 5, and 8, 
1907, at three o’clock. 





Ovr Locomotive Exports.—The now fast-closing year 
will be a favourable period in the history of our loco- 
motive export trade. The value of the engines exported 
in October was 241,491/., as compared with 130,305. in 
October, 1905, and 185,5567. in October, 1904. South 
American countries figured in these totals for 155,985v., 
60,722/., and 23,5507. respectively. The colonial demand 
remained languid, coming out as follows for the month 
under review :— 

Colonial Group. Oct., 1906. | Oct , 1905. Oct., 1904. 





£ £ 
British South Africa 4,148 497 24,064 
British India . 36,914 15,255 91,357 
Australasia .. 5,476 4,574 26,933 


The aggregate value of the locomotives exported to 
Ostobsr 31, this year, was 2,327,211/., as compared with 
1,900,878. in the corresponding period of 1905, and 
1,570,352. in the corresponding period of 1904. In these 
totals locomotives ship to South America figured for 
1,209, 600/., 513,237/.. and 283,998. respectively. ‘The great 
expansion of the South American demand for British 
railway engines is explained by the prosperity of Argen- 
tine railway undertakings, almost entirely developed with 
British capital. The colonial demand for locomotives of 
ome manufacture came out as follows for the first ten 
months of the last three years :— 
1905. 1904, 





Colonial Group. 1906. 
i” eS Gags £ £ 
Horr *h South Africa 35,156 63,144 442,745 
ritish India Se 613,957 725,634 447,420 
Australasia ., 28,966 23,056 86,109 


It will be observed that the greatest disappointment 
occurred in the case of South Africa, where railwa 
enterprise has received of Jate a decided check, althoug 
— ag is now some prospect of a change for the better. 
ang! shipments of locomotives appear to have been made 
to Canada in the first ten months of this year. 





CATALOGUES. 


Tue American Locomotive Company, 26, Victoria- 
street, S.W., have issued the third of a series of pam- 
phlets describing the types of locomotives built at their 
various works. ‘‘ Consolidation” type locomotives form 
the subject of this pamphlet. In the first few pages the 
general features of this class of engine are described, an 
its advantages in certain conditions pointed out. Capable 
of a maximum of power with a minimum axle } the 
class is very suitable for heavy c. The design 
admits of wide possibilities in the — of adaptation to 
special requirements, such as the use of the wide fire-box 
and other features, the employment of which in other 
types of engines is often restri by wheel-plan or other 
matters. The pamphlet just issued describes locomotives 
weighing up to 175,000 lb. This type has, however, been 
a for locomotives weighing up to 250,000 Ib., 
and these heavier examples will be described in a later 
pamphlet. 

The Standard Motor Construction Company, of 
Whiton-street, New Jersey City, N.J., have sent us a 
catalogue describing their petrol engines for launches and 
yachts. Positive lubrication is supplied, and —_ clic 
reversing-gear. One type of engine, having six cylinders, 
is made so as to run either way by changing over the 
valve motion, the engine being re-started, after reversal, 
by compressed air. ‘he firm list engines from 8 horse- 
power, two-cylinder, 400 revolutions, up to 1000 horse- 
power, Pt double-acting, 280 revolutions. 

Messrs. Bruce Peebles and Co., Limited, of 1, London 
Wall Buildings, E.C., and Edinburgh, have issued a 
catalogue describing the construction and characteristics 
of the turbo-alternators of their manufacture. One of 
these machines, of 2000 K.V.A., has been supplied to the 
Stalybridge tramways, and five, of 1550 K.V.A., to the 
Durham Collieries Power Company. The rotors have in 

eneral four salient poles, with gun-metal angle-pieces to 
fold down the windings. Wrought-iron slip-rings, with 
graphite brushes, are recommended for collection of the 
current. : 

The ‘‘Brush Budget” for October contains several 
illustrations showing the company’s motors employed for 
different classes of industrial work, such as driving-hoists, 
sewing machinery, &c. A further series of pictures 
depicts some very rapid tramway construction by the 
Brush Company, 10 miles being laid in six weeks, includ- 
ing the -widenings. pas 

The British Prometheus Company, Limited, of Salop 
Street Works, Highgate, Birmingham, have issued a 


new catalogue of electric heaters for domestic ase. A | 


large variety of apparatus is illustrated, and many of 
the designs are ey handsome. The catalogue 
contains dimensions, weight, capacity, and consumption 
of each heater, and is fully priced. . 

Messrs. Richard Hornsby and Sons, Limited, Grantham, 
have issued a list dealing with the Hornsby-Stockport 
gas-engines and with suction-gas plants. The catalogue 
describes the various special features of the Hornsby- 
Stockport gas-engine, and gives particulars of the stan- 
dard patterns and sizes that are built. Suction-gas plant 
is also descri The list is well illustrated, and a few 
interesting comparative statistics are given as to costs of 
running. 

We have received from Messrs. Ludw. Loewe and Co., 
Limited, Clerkenwell, E.C., a part describing the 
Hartmann water-sterilisers. These sterilisers are made 
in many patterns and me eee being designed for army 
use, and being of a portable type. The apparatus is a 
German one, and the pamphlet bears evidence of being 
printed in that country, in spite of the fact that the 
so-called art cover bears for its sole decoration the device 
of the Royal Standard. ati 

We have received from Messrs. Johnson and Phillips, 
of Old Charlton, Kent, a brochure describing the Newman 
variable-speed gear and several of its applications. In 
this gear an eccentric of variable throw actuates four 
connecting-rods, each of which moves to and fro friction- 
clutches of the free-wheel type. Each of these therefore 
gives to its wheel a series of impulses, the length of 
which is proportional to the throw of the eccentric. The 
whole four wheels thus driven gear with a single pinion. 
The speed of this, it will be seen, can be varied pro- 
gressively from zero up to a maximum by adjusting the 
throw of the eccentric. The device is sta to have 
a mechanical efficiency of 90 per cent. It has been 
fitted to a 16-horse-power motor-car, and is stated to 
have worn well, the tool-marks béing still visible in 
the clutch-rings after a run of between 1000 and 2000 
miles. It is also said to be well adapted for machine- 
tool driving, and for the driving of certain kinds of tex- 
tile machizery. 

A recent pamphlet from Messrs. Robert Stephenson 
and Co., Limited, Darlington, opens with a short réswmé 
of the history of the works, from the time of the ‘‘ Two 
Stephensons” down to the present day. Several illus- 
trations are given of engines lately turned out of these 
works, and leading dimensions and particulars are given 
in fcur languages in each case. 

Messrs. John Spencer, Limited, Wednesbury, have 

blished a new list of tubes and fittings. Messrs. John 

pencer, Limited, supply iron and steel tubes of all kinds, 
drawn end welded. They are also makers of cast pipes, 
electric-light and trolley-wire standards, and of 
bends, mountings, and a variety of other fittings and 
appliances. The list before us is priced throughout, an 
is well arranged. 

Messrs. F. Darton and Co., of 142, St. John-stree' 
London, E.C., send us a list of so-called “‘ electri 


novelties.” Among the items which find a place in these | ex 


pages, and which may interest our readers, are <a 
the electric ventilating fans and the pocket voltmeters 
and ammeters. 





From Messrs. Robert Jenkins and Co., Rotherha 
comes a little list of domestic boilers, of wrought iron an: 
steel, for hot-water supply. These boilers take the form 
of vertical independent cylinders, or are of saddle form, 
of the well-known styles. 

A catalogue of the Petter patent oil-engines has reached 
us from Messrs. J. B. Petter and Sons, Limited, Yeovil. 


|The Petter engine is one with many distinctive features, 


among wae aye 4 aye the automatic lam = 
ignition, a lamp only being ni at starting, whic 
operation takes about five minutes. The engine is built 
in standard sizes up to 34 brake horse-power. It is also 
built in several designsas a portable engine ; it is suitable 
for electric-lighting and other work, direct-coupled or 
belt driven. For pumping anda number of other pur- 

ses this engine is well sui while it is also 
Built in ‘‘Tractor” form for road hauling work, &c. 
This catalogue is well illustrated, priced, and full of 
information. 

Messrs. Mather and Platt, Limited, Manchester, have 
issued the third edition of their steam-engine catalogue. 
This catalogue is illustrated with excellent half-tone 
blocks, and is nicely printed. ‘he several types of engines 
built by the firm are described, while complete sets, such 
as compound and triple-expansion engine dynamo sets, 
high-speed sets, &c., as well as mill-engines and much 
auxiliary machinery are also dealt with. 

Messrs. Siebe, Gorman, and Co., Limited, Westminster 
Bridge-road, 8. E., have addressed to us three pamphlets 
entitled ‘‘Oxylithe,” ay ol and “‘Oxylithe First- 
Aid my oy Oxylithe isa compound prepared by 
Messrs. Siebe, Gorman, and Co., which, on the addition 
of water, produces pure oxygen. One pound of oxylithe 
will generate 3 cubic feet of oxygen. This method of 
producing oxygen as required has many advantages over 
the cumbersome gas-cylinder storage system. It is claimed 
that there is absolute safety in its and its employ- 
ment is easy when the storage cylinders — be ex- 
tremely inconvenient. The firm manufacture the appa- 
ratus needed for its use in several forms, includ: 
plant for producing up to7 cubic feet of oxygen, and s 
appliances of a decidedly portable nature, for medical pur- 
Eo. ‘*Epurite” is the name given to another of Messrs. 

iebe, Gorman, and Oo.’s oxygen compounds. Its claim 
of cheapness brings it within reach for industrial p 
and owing to the simple method of use it can be Sumployed 
for welding work with advantage. 








Wartson’s Drawine-Down anv Stavina Scares.— 
essrs. Longmans, Green, and Co., 39, Paternoster-row 

London, are now placing on the market a very simple an 

handy little instrument for the use of blacksmiths and 
forgers. It consists of a number of scales drawn on cellu- 
loid, and mounted on cardboard which folds up like a 
book, and, when closed, measures about 10 in. by 2 in., 
so as to be easily carried in the ket. The scales, 
being on the inside of the card when folded, are pro- 
tected from dirt and injury. They are for reckon- 
ing the allowance required for drawing down a bar to 
one of smaller dimensions, or for reckoning the allow- 
ance necessary for staving to. larger dimensions, There 
are four scales: one for round to round and square to 
square; one for square to round; one for round to square; 
and one for flats, with a table on the reverse side to be 
used in conjunction with this scale. The instrument is 
known as Watson’s drawing-down and staving scales for 
blacksmiths and forgers, and is sold at 2s. 6d. 





Ovr Ratts ABROAD.—There is now little doubt that 
the “pat rail trade will exhibit a contraction this 
year. The shipments in October were 46,248 tons, as com- 
pared with 50,158 tons in October, 1905, and 25,627 tons 
in October, 1904. In these totals the exports to Argen- 
tina figured for 6361 tons, 6577 tons, and tons respec- 
tively. The colonial demand attained the following 
importance in each of the months under review :— 


| Oct., 1906. | Oct., 1805. | Oct., 1904. 


Colonial Group. 


tons 


tons tons 
British South Africa 8,493 1,266 4375 
British India oe - 10,5383 15,030 
Australasia .. og $4 7,259 6,047 4391 
Canada ‘ } 422 5,531 Nil 


In the ten months ending October 31, this year, our rail 
exports attained an aggregate of 398,749 tons, as com- 
pared with 464,835 tons in the corresponding period of 
1905, and 437,233 tons in the corresponding period of 
1904. The Argentine demand was represented by ship- 
ments of 98,125 tons, 78,062 tons, and 65,728 tons respec- 
tively, The leading group of colonies took the following 
quantities of British rails in the first ten months of the 
last three years :— 





Colonial Group. 1906. 1906. 1904. 

| tons | tons tons 

British South Africa | 12,906 | 25,621 53,563 
British India e 111,504 145,699 122,280 
A 49,382 28,601 | 26,181 
7,008 28,886 39,789 


d| The falling-off in the shipments to Canada is distinctly 


disappointing ; it was due to the competition of American 
rails and the encouragement given by subsidies to Cana- 
dian metallurgical undertakings. e value of the rails 

in the first ten months of this 
911/, as com with 2,305,608/. in corre- 
905, and 2,133, 132/. in the correspond- 


sponding iod of 
f 1904, 





ing peri 
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INDUSTRIAL DEVELOPMENT IN JAPAN. 


AFTER the successful war with China there was, in 
1894-5, a great industrial and commercial boom in 
Japan, and a good part of the business was of a specu- 
lative nature, which brought its promoters to grief. 
At the present time, on the conclusion of the war with 
Russia, and after things have settled down somewhat, 
there is great activity in industrial concerns, although, 
as far as can be learned, it is on a sounder basis than 
that of 1894-5. The people have gained wisdom from 
their costly experience at that time. Immediately 
after the war with Russia, the Press of Tokio were 
congratulating the country on the absence of any 
speculative mania ; in fact, some of them were rather 
lamenting the want of enterprise on the t of 
capitalists. Their tone has now altered considerably, 
and an impression seems to be gaining ground that a 
spirit of unsound speculation is springing up in 
Japanese business circles. They point out that stocks 
which cannot be considered don-closs have appre- 
ciated with such rapidity that they have to 
return a proper rate of interest; and that thus capi- 
talists have been induced toseek other outlets for their 
money, which means that new enterprises of doubtful 
character are finding promoters and supporters. The 
Japan Daily Mail, after a discussion of the general 
position, admits that no doubt there is a certain amount 
of speculative business being carried on, and that 
shares have been so forced up that anyone with a new 
project easily finds capitalists to entertain it ; but the 
editor points out that at the bottom of it all there is 
the fact that great sums of money, scattered among 
the people during the war, are now seeking invest 
ment, and he comes to the conclusion that when this 
last factor is carefully considered, one is disposed to 
admire the circumspection shown by the people, rather 
than to censure their recklessness. Of course, people 
in this country are more concerned with the actual 
developments which are taking place in Japan than 
with the motives which prompt their promoters, and 
the following facts will be oe to them. A 
prominent banker, who is quoted by the Kokumin (a 
journal which pays special attention to financial 
matters), says that during the year ‘ending July last 
the development of commercial and industrial business 
in Japan was remarkable. There were 183 companies 
started, with an aggregate capital of 248,000,000 yen, 
and no fewer than 214 existing companies extended 
their business, adding 174,000,000 yen :to on 
their new enterprises. The following gives details of 
prominent companies :— 


New Companies. 
pital 
Number. Yen 

Industrial ... ee 53 159,000,000 
Electrical 20 55,000,000 
Railways 16 53,000,000 
Banks id 17 30,000,000 
Commercial 50 19,000,000 
Mining , e ll 18,000,000 
Insurance ... on ad 3 6,000,000 
Sea products ro Sev 9 4,000,000 
Cotton-spinning ... axe ae 4,000,000 

Existing Companies which Extended Business. 
Railways... ona 15 40,000,000 
Industrial ... 46 38,000,000 
Banks ps aid ve 69 19,000,000 
Shipping ... ae 3 18,000,000 
Cotton-spinning 30 16,000,000 
Electrical bai aoa ll 12,000,000 
Mining oe sal oa 7 11,000,000 

mmercial... a My 28 9,000,000 
Insurance ... ae pee 5 8,000,000 


We cannot, meantime, enter into details of these 
enterprises, but as many of our readers are interested in 
engineering and shipbuilding, a few facts may be worth 
mentioning. Ina recent issue’we gave some particulars 
regarding the progress of shipbuilding in Nagasaki, 
but although that is the most important centre of the 
industry in Japan, there are several other works which 
are not only building ships for Japanese owners, but 
also for some in neighbouring countries. 

The Kawasaki yard, at Kobe, has for some years 
turned out a considerable amount of tonnage, and 
since the war with Russia it has had a great deal of 
work on hand. What, however, we wish meantime 
to mention specially is the construction of vessels for 
non-Japanese owners. Recently there were built in 
this yard a lighthouse steaner tor Korea, and a yacht 
for the King of Siam, and the yard has received and is 
now weap Neon orders from abroad—namely : A de- 
stroyer (380 tons) and three torpedo-boats (120 tons) 
for Siam, to be finished by the end of next year; six 
gunboats (740 tons) and four torpedo-boats (second- 
class) for Viceroy Chang Chih-tung ; three of the gun- 
boats and two of the torpedo-boats-to be- fini at 
the close of this year, and the others by the end of 
April next; three boats (600 tons) for Viceroy 
Chon-Fah, to be finished by the end of next year. 

Even more significant t' the work done by the 
Kawasaki Dockyard Comp wy at Kobe is the starting 
of a new yard at Puotung, near Shanghai, by the same 
company. Recently they launched their first vessel 





from that yard—the Fushima—a gunboat designed for 
the protection of Japanese commercial interests on 
the Yangtze River. hen completed it will be the 
speediest and most powerful shallow-draught gunboat 
on the river. Her dimensions are :—Length between 
Doe Eg 160 ft.; breadth, 24 ft. 6 in.; draught 

led, 2 ft. 3 in.; displacement, 180 tons; and her 
Fg is expected to be 14 knots. The launching took 
P with great eclat, and was attended by some of 
the most prominent eet in Shanghai. Dr. 
Gilbert Reid, President of the American Association, 
in a short speech, extended, on behalf of the guests, 
the heartiest congratulations to the Kawasaki Dock 
Company upon their work in the construction of the 
new river boat, which he hoped would be the 
precursor af greater things in the way of naval 
construction in the yard. He congratulated the 
Imperial Japanese Navy, whose renown, bravery, 

enterprise were the talk of the whole world, and 
whose fame had extended farther than that of any 
other Navy, not only throughout Europe, but through- 
out all the continents, even to the innermost regions 
of Asia. He congratulated His Imperial Majesty the 
Emperor of Japan, who had the honour of witnessing 
the result of his thirty years’ supervision and guidance 
—a success which was the result of the combination of 
the ancient martial spirit of the Japanese with the 
adoption of Western methods. Just as Japanese had 
learnt from Westerners, so now Westerners were 
learning from Japanese, and this interchange of learn- 
ing cemented the friendship between the East and the 
West. 








ALASKAN TELEGRAPHY. 

Ir is just forty years ago that the United States 
purchased Alaska from Russia, and now an efficient 
a of Alaskan telegraphy has been developed by 
the American Government. The submarine cable 
system, which has been established, commences at 
Seattle, Washington, and extends to Sitka, and thence 
to Valdez and Seward, on Resurrection Bay, a dis- 
tance of 1838 miles. A branch to this cable extends 
from Sitka to Skagway, a distance of 413 miles, and 
another branch from Valdez to Fort Liscum, a distance 
of 4 miles, making a total length of 2255 miles, exclu- 
sive of a 3-mile loop into Fort Lawton, Washington. 
In the course of last year the Valdez and Seward 
section of 200 miles was completed, and the whole sub 
marine cable system was worked during the year with- 
out interruption, except in one instance between 
Juneauand Skagway. The interruption, which extended 
over nearly twenty days, was quite accidental, having 
been occasioned by a fall of stones from the sea-wall. A 
further extension of the cable system is proposed from 
a point in Frederick Sound vid Wrangell and Hadley, 
to Ketchikan, and the early laying of a cable is con- 
sidered to be assured. The United States Army trans- 

rt Burnside has been set aside by the quartermaster’s 

epartment for the repair of the submarine cables of 
the Alaskan system. The Burnside has an excellent 
equipment for all cable work. The land telegraph 
system of Alaska commences at the end of the sub- 
marine cable at Valdez, and extends northward to the 
Tanana, thence down that stream to the Yukon and 
on to Kaltag. From that place it crosses the portage 
to Unalakleet, on Norton Sound, following the southern 
shore of that sound to Fort St. Michael. From Fort 
St. Michael across Norton Sound a wireless system 
has been installed, with its terminal points at Fort St. 
Michael and Safety Harbour, 107 miles apart. From 
Safety Harbour a land line carries these means of com- 
munication to its furthest point at Nome. This trunk 
line, including what may be termed the wireless sec- 
tion, is 1433 miles in length. A branch of 79 miles 
from the trunk line, commencing at North Fork, con- 
nects the boundary line, at which point it forms a 
continuation of the Government telegraphic system, 
giving an alternative route for communications into 
and out of Alaska, and making a total length of 1512 
miles. This system affords the only means of com- 
munication with Nome, Fairbanks, and other mining 
centres. Arrangements have been perfected by which 
communication is obtained even beyond these points 
by telephone systems on the Seward Penton worked 
by commercial companies, During the past year the 
number and duration of interruptions were much 
reduced ; and this is, of course, a matter for congratula- 
tion and satisfaction. In order to secure convenient 
administration, the Alaskan telegraph system has been 
divided into four. sections, with three officers of the 
signal corps conducting administrative functions. 
Captain C. F. Hartmann has been in charge of the 
first and second sections, which include the lines be- 
tween Valdez, the Boundary, and the neighbourhood 
of the Goodpaster. The third section has been under 
the direction of Lieutenant J. E. Hemphill, and em- 
braces extensive and difficult country along the Tanana 
and down the Yukon to Kaltag. West of Kal 
operations have been supervised by Lieutenant A. V. 
Voris When the Alaskan telegraph lines were first con- 
structed they were made to follow routes which were 
then the best known, It has since been the desire of 








American Army officers stationed in Alaska to improve 
upon the routes taken, and changes securing a shorten. 
ing of lines and the accommodation of districts whici, 
have now become better known are in contemplation. 
The most extensive of these changes is one connecting 
the Copper with the Tanana. It is proposed to 
construct a cut-off running north to the head waters 
of the Delta, and following the stream to the Tanana. 
This cut-off will be about 160 miles in length, and 
work has been commenced upon it. 

The volume of business transacted over the Alaskan 
telegraphs, and especially over the trunk line from 
Seattle to Sitka, has become so great that steps have 
been taken for duplexing the line, so as to make the 
capacity of the cable equivalent to two wires. A 
school for the training of cable-operators has been 
maintained at Sitka ; but the presence of Mr. Lynch, 
of the American Signal Corps, at Seattle, and the 
reduced cost to the United States Government, have 
made it advisable to instruct cable students at Seattle, 
where Mr. Lynch has conducted this instruction. The 
recruiting of the cable force in this manner is essential, 
as men becoming proficient in the work find ready 
employment with commercial companies at a higher 
scale of pay. The continuous maintenance and work- 
ing of these Alaskan telegraph lines has demonstrated 
the high spirit and value of the American soldier, who 
has been ready to sacrifice himself, to some extent, in 
order to attain the objects in view. The staff has 
also shown a high integrity in the handling of large 
sums of money. The details which we have been 
giving are calculated to excite the astonishment of 
those who remember the little value attached to 
Alaska when it became an American possession in 
1867. The climate is undoubtedly extremely severe, 
but human life appears to be supported in it without 
difficulty, and the mineral wealth of the State sur- 
passes even the dreams of avarice. Of course, ready 
means of telegraphic communication with this new 
American possession are strongly calculated to assist 
its rapid development ; and there is little doubt 
that the Alaskan telegraphic system will be further 
extended. 








Beve1an Buiast-Furnaces.—The number of furnaces 
in blast in Belgium at the commencement of October was 
36, while 6 furnaces were ovt of blast at the same date. 
The corresponding position of Belgian furnaces at the 
commencement of October, 1905, was :—In blast, 35; out 
of blast. 6. There has, accordingly, been an increase of 
one during the past twelve months in the number of 
furnaces in blast. The production of pig in Belgium in 
September was 114,500 tons, as compared with 111,570 
tons in September, 1905. The ag te output for the 
nine months ending September 30, this year, was 1,051,900 
tons, as compared with 1,002,170 tons in the corresponding 
period of 1905. 


“Tue Evecrrician ” WrrEMAN’S, LINESMAN’S, AND 
Marys SuPERINTENDENT’S Pocket- K.—A new edition 
of this pocket-book has just been issued, the scope of 
which is fairly indicated by its title. The same general 
arrangement been followed as in the first editiun, 
although the book has been thoroughly revised and 
brought up to date. It-is now divided into seven 
sections—namely, house-wiring, underground lines, over- 
head lines for electric-light and power distribution, tele- 
graphy, and telephony ; electric tramways, electricity in 
mines, electric bell and interior telephone wiring, and 
miscellaneous. Unfortunately, the publication of the 
standard dimensions for sestatiie conduits, decided on by 
the Engineering Standards Committee, was too late for 
the insertion of the dimensions in the volume, but some of 
the important points are referred to in the preface. The 
chapter on lightning-conductors has been revised in accord- 
ance with the report of the Lightning Research Com- 
mittee. The book contains all the tables necessary for a 
wireman or contractor, and a great deal of useful infor- 
mation besides. It is edited by Mr. F. C. Raphael, and 

ublished by The Electrician Publishing Company, Salis- 
temcasecly Fleet-street, E.C. at the price of 5s. net. 








AvsTRALIAN Rattways.—The four chief towns of 
Australia— Adelaide, Melbourne, Sydney, and Brisbar 
—are now connected throughout by railway, a total dis- 
tance of 1800 miles being accomplished by express trains 
in 63 hours. A visitor from Victoria to New South 
Wales enters the latter colony at Albury, on the southern 
border, and 392 miles from Sydney. Albury is the 
changing place, where the traveller would have to 
leave a Victoria broad-gauge train and enter a New 
South Wales train of the orthodox 4ft. 8}-in. gauge. 
Pullman vestibule combined sleeping and drawing- 
room cars, and corridor first and second-class cars, with 
lavatory accommodation and electric lighting, are pro- 
vided. Stop; for refeshments are made at convenient 
intervals, and aeey is reached shortly before the middle 
of the day following the afternoon departure from Mel- 
bourne. The time occupied in the journey of 582 miles 
is 174 hours. In going from New South Wales to Queens- 
land a traveller would leave the New South Wales railway 
system at Wallangarra, 492 miles from Sydney, and he 
would then = into a narrow-gauge Queensland train, 
arriving at Brisbane, the capital of Queensland, about 
7 a.m. on the day after leaving Sydney, the distance of 
725 miles being accomplished in 28 h wea 
point about these otherwise excellent arrangements 1s, 
of course, the twice-repeated break of gauge. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. 

umber of views given in the Specification Drawings is stated 

The nemaber of (Shed mons ave mentioned, the Mpostionsion @ ast 
lustrated. 

Where inventions are communicated from abroad, the Names, 

rics of Specifications may be obtained at the Patent Ofc, Sale 

Copii 

Branch, 25, —e, Buildings, Chancery-lane, W.C., at 

the uniform 

The dat advertisement the nee of a Complete 

5 ation em each sae gen ~ abstract, unless the 

Patent been sealed, when the date of sealing is given. 

ny person may, at any time within two months from the date of 


he nce of a Complete Specification, 
give notice at the Patent O, 
Patent on any of the grow 


ition to the mt 
eae S om ss 
ELECTRICAL APPARATUS. 


mentioned 

21,064. The British Thomson-Houston Company, 
Limit London, H. 8. Meyer, and P. A. Mossay, 
Rugby. (3 Figs.) October 17, 1905.—This invention relates to 
alternating-current electric motors of the induction type, de- 
scribed in Patent No. 11,489, of 1902, aud has for its object pri- 
marily to simplify and cheapen the construction of the starting 
device and to improve the efficiency of the motor. The invention 
consists in providing the secondary member of the motor with 
the usual running winding and with an auxiliary winding in the 
form of a squirrel-cage, composed of of magnetic material 
placed in slots or tunnels in the 'y core in in- 
ductive relation to the primary winding. The rotor is constructed 
of punchings @ of magnetic material, which are assembled on the 
spider b secured to the shaft c. These punchings are provided 
with slots, the upper part of the slot being adapted to receive 
the low-resistance copper winding e, while the lower part of the 
slot opens into a round channel g adapted to receive a bar 


a 























hk of magnetic material, which forms part of a sauirrel-cage 
winding. The bars A are riveted to the end flanges i, between 
which the rotor punchings are ones and serve to hold the 
latter together. The copper winding is divided into sections, and 
at starting the path for the currents induced by the prim 
current in the stator of the induction motor is that afforded by 
the squirrel-cage winding ; and since the frequency of these 
currents is then high, the resistance of the squirrel-cage is also 
high, owing to the so-called “‘ skin effect” of the iron bars. As 
the motor comes up to the successive sections of the 
copper winding are connected in parallel with the squirrel 
— until, finally, the whole of the copper winding is in 
parallel with the squirrel-cage winding. The rotor current is 
then divided between the two windings in the proportion of their 
apparent resistances. The squirrel-cage winding is also magnetic- 
sd — to carry the working flux. (Accepted September 19, 
905. 


11,149. British Insulated and Metshe Cai 
ited, Prescot. 


and G. H. 
Cables. [4 Figs.) May 12, 1906.—This invention relates to 
electrical cables, and has for its object the uction of an 
improved and cheaper form of conductor than is provided by the 
usual multiple-stranded wires, while ensuring greater flexibility, 
particularly in three-core cables, than js attained by the con- 
struction in which the conductors are laminated parallel to the 
larger diameter of the cores. Further objects are, saving in the 
cost of wire-drawing, saving of in the finished cable owing 
to absence of air spaces, and diminution of the cost of insulation 
and outside protection of the cable. A three-core cable is built 









LY 
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up of three wires or strips a, b, and c, so shaped and arranged in 
ration to each other as to be interlocking, or partly so, and to 
):ovide a comparatively symmetrical contour, whereon the outside 
protective covering, when used, may be applied without leaving 
any appreciable air space. Thus, as indicated in Fig. 1, the 
central core @ may be formed of a cross-section, having convex 
é ids a1 in the direction of its major axis, and concave sides a2 

r the reception of two round cores b and c, the final form of the 


Y yy 
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‘ able being oval. A similar construction is shown in Fig. 2, in 
‘hich the section of the core a is of double-diamond formation 
od the side cores b, c of diamond cross-section fit into the 
re-entrant angles of the central core a. The cross-section of the ' 





ary | is interru 





several cores may be obviously further varied ; but in each case 
the central core is suitably shaped to fit the contour of the cores 
on each side, the latter pair being symmetrical, so that the cost 
of wire-drawing of the cores is minimised, while, no appreciable 
air space being left at any point between or around the cores, the 
cost of insulation and outside protection is also diminished. It 
will also be observed that in the constructions illustrated the 
finished core is laminated parallel to the smaller diameter. An 
outer sheathing d may be applied in any of the usual ways, and 
each of the cores may be clad with r or other insulating 
material, as is customary. (Accepted ember 19, 1906.) 


17,434. Allgemeine Elektricitats - 
Ber: Electric Me 


5 Apparatus. 

{1 ig.) August 2, 1906.—This invention relates to electric- 
metering apparatus in which the maximum consumption is gene- 
rally ascertained in electrical installations by fitting the meter, 
in addition to the ordinary meter gear, with a maximum- 
demand registering device. This device consists of a driving 
member for a maximum inBuating gout, which member at 
certain intervals is coupled mechanically or electromagnetically 
with the meter for a predetermined time, and thereafter uncoupled 
by means of clock-work, the actuating device of the maximum 
pointer being brought back by -— suitable power into the initial 
a, In the drawing, which illustrates one method of carry- 
ng the invention into effect, a contact lever H, journalled on a pin 
@, carries a toothed wheel R. This wheel R is connected with a 
dise C by a driving-pin working in an elongated slots. On the 
disc C are secured two contact actuating-pins b, b. K is a pawl 
which lies against a pin p on the lever H, and retains it against 
the action of a spring f in the position shown, so that the 
toothed wheel R gears with the toothed wheel R! of the clock- 
work. Consequently, the wheel R, and therewith also the contact 
disc O, is rotated by the clock-work until one of the pins b, b 
on the disc C = a contact spring F! nst a contact 
ng F. The circuit of two electro-magnets E and E! is thereby 
cond, Simultaneously a projection n on the disc OC lifts the 















pawl K, so that it no longer lies against the pin p. If the system 
—— 
Pyar 
be electrically ener, at the same instant, then the electro- 


— E! attracts itearmature A on the lower part of the lever H, 
and the wheel R remains with wheel R!. Simultaneously, 
also, the electro-magnet E will attract its armature and will effect 
the bea emg of the device for i nce! the maximum con- 
sumption from a gear-wheel / driven from the meter spindle /), so 
that the dri _ m of the maximum pointer Z can return under 
the influence of the spring me into its ition of rest. The contact- 
springs F and F! are held closed until the pawl K, by disen - 
ment with the projection n, comes the pin p of the lever 
H, and retains the latter, so that the wheels R and R! remain in 
ep ment when the circuit of the two ets Eand El 
at the con gs Fand Fi, If the system is 
without current when the two contact-springs F and F! close the 
circuit of the electromagnets E and E!, the elec et El 
not excited, and the lever H can turn, under the pull of the spring 
f on pina, since the paw! K is clear of the pin p at this instant. 
Thus the wheel R comes out of gear with wheel R!, so that the 
contact-disc C no longer the two contact-springs F 
and F! remain in engagement. If the system be again electrical! 

energised, then the two e ets E and attract their 
armatures. Thus on the one hand the wheels R and R! are again 
geared with each other, and on the other hand the maximum 
registering device is disconnected from the meter, and therefore 
an erroneous indication of the maximum consumption is avoided. 


(Accepted September 19, 1906.) 
GAS ENGINES, PRODUCERS, HOLDERS, &c. 


$0,768. Limited, and J. H. Pitt, Smeth- 
wi Plants. {4 Figs.] December 22, 
1905.—This invention consists of improvements having for their 
— object the purification of the gas- water received 
n the seal or drain-box from the scrubber or scrubbers of producer- 
gas plants so as to free the same from 

it has when it is discharged, and to render the said water fit 


: 
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26.76 


for re-use, if desired. -The invention is especially applicable to 
producer-gas plants of the kind commonly called suction-gas 
plants. In carrying the invention into effect, the gas-charged 
water from the drain-box is pumped through the water space or 
jacket of the engine cylinder. From the upper side of the water- 
jacket the water flows through the pipe 4 to the water-purifier d. 

e gas-freed water Lay from the bray d through the pipe 5 
into a tank, from which it is pumped to the scrubber foxgre use. 


the obnoxious smell which | (4 





The water-purifier consists of an outer chamber or vessel @ sur- 
rounding the exhaust-gas box A of the engine. By enclosing the 
exhaust-gas box / in the outer chamber d the exhaust-gas box / 
becomes heated to a high degree.. The gas- water, heated 
by its passage through the water-jaoket of the on cylinder, is 
delivered, preferably in the form of spray, on to the heated walls 
of the exhaust-gas box A, and the gases in the water, consisting 
mainly of carbon monoxide, are vaporised, and thereby se ted 
from the water which collects in the bottom of the outer chamber 
d. The outer chamber d may be provided with a manhole or be 
made removable from its base, to facilitate the cleaning of the 
interior from time to time. A to the arrangement of 
water-purifier represented in the re, the separated gases 
ascend into the pipe i by which the e st gas from the exhaust- 
gas box A escapes into the atm re. By varying the height 
of the pipe 5, by which the purified water passes from the outer 
chamber d, the height of the water in the bottom of the outer 
chamber or water-purifier may be varied to any desired extent, 
and the temperature of the exhaust-gas box thereb: regulated 
and kept practically uniform. (Accepted September 19, 1906.) 


21,124. R. G. Shadbolt, Grantham, and C. B. Tulley, 
London. Gas Manufacture. [5 Figs.) October 1 1900" 
bein i ied with Seateu errr} ane h a body’ of i = 

4 ie a y of incan- 
descent coke or carbon, which be = ina Conduit or 





additional retort (hereinafter called the red retort) set 
horizontally, nally, or vertically in the combustion-chamber 
for this n one of the existing benches of retorts altered 


to provide for the said operation, or in other position where a 
suitable temperature can be obtained. The producer-gas may 
be introduced at the back of the reducing retort and be taken 
off at the mouthpiece end thereof, and be conveyed by, means of a 
pipe to the — main, or foul main, or other suitable part 
of the gas plant. 1 are gas-making retorts arranged above a 
regenerative furnace, comprising a producer 3, gas from 
which is burnt to heat the retorts. e resulting coal-gas, pass- 
ing off from the retorts 1, is led in the usual way through covers 
4 and ascension pipes to the hydraulic main 6, whence it passes 
through an outlet 7 to a foul main 8 The central retort la 
(the reducing retort) is charged with coke 9, and is formed at its 
rear end with an inlet opening 10 that is* connected by a vertical 
passage 11 with the rear end of the gas chamber 12 of the gas- 
producer 3a short distance above the level of the fuel 13. The 
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front end of the reducing retort la is connected by a cover 4a 


jg | 20d ascension pipe 5a to the hydraulic main 6 like the coal-retorts 


1. The rear end of the reducing retort la is vided with up- 
wardly and downwardly projecting walls 14 and 15 respectively, 
that serve to form a Dp through which the producer-gas 
entering the retort will be caused to flow - the mass of 
coke 9 therein, instead of over the top thereof. will be seen 


Y | when the plant is in action, the reducing retort la and the coke 


9 therein will be raised to a state of incandescence, and some of 
the generated in the Fie pod 8 will, in consequence of the 
suction set up in the hydraulic main 6, be caused to pass through 
the passage 11 to the inlet 10 of the reducing retort la, and thence 
be caused to flow through the coke 9 therein, whence it will flow 
th the ascension pipe 5a to the hydraulic main 6, wherein 
it will become blended with the gas entering the main 
through the ascension pipes from the ordinary coal retorts 1. 
By causing the producer-gas that is to be blended with the coal- 
gas to pass through the incandescent mass of coke the carbon 
dioxide that is yee A ey in such producer-gas will, to 
a large extent, be conve into carbon monoxide, so that the 
heating and illuminating value of the producer-gas and of the 
resulting blended producer-gas and coal-gas will be enhanced. 
ccepted 19, 106). 
MACHINE AND OTHER TOOLS, SHAFTING, &c. 
Simpson, Strickland, and Co., Limited, 
x. J. der, Dartmouth. Re Gear. 
(3 Figs.] October 23, 1905.—This invention relates to reversing 
4 especially to that type wherein sliding means are 
rovided for transmitting the power either through coned 
Friction-clutches or through bevel wheels, according to the 
direction of rotati q d, and has for its object to pro- 
vide an improved construction of One form 
of apparatus - in covtetease, =. Ban com- 
prises a pair of groove ve jon-pulleys, each pro- 
vided ith a coned extension, ada to co-operate 
either h friction set up between the said coned exten- 
sions, or when the said ex are held out of contact with 
both the said first-named friction pulleys by springs or other 
suitable devices. a is the driving shaft, and } is the driven 
shaft arranged co-axially with the shaft a, the said ts 
g through bearings c, c. d is a grooved bevelled fric- 
tion-pulley connected to the shaft b, so as to permit of longi- 
tudinal motion therealong, and provided with a coned exten- 
sion f. g is a ved bev 





shaft a, and provided with an tely coned part h. j, j are 
a second pair of grooved be friction- Hes moun on 
sliding blocks m,m. 1% is a sprin ly ing the coned 


parts f and Ain contact. o isa co 
of the pulley d, and connected to 10ds 7, g. Normally the spring 
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n holds the coned parts f and h in contact, and the power is 
transmitted from the shaft @ to the shaft b through the said 
coned When _ is desired to run in a reverse direction, a 
hand-wheel connected to rods q, @ 0 is operated to 
force the pulley d inwards, thus throwing pagar de od andh 
out of contact, and the — d, 9, ij} into con » the power 
being then transmitted’from the shaft a to the shaft ) through 
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RSA 





Wo papsn. 











the said pulleys, thus causing the shaft } to revolve in a re- 
verse direction. ngs can adapted to travel the second 
pair of friction-pulleys j, j, so that when the reed d is slidden 
to ew the coned extensions / and / into contact, the second pair 
of friction-pulleys j, j are out of contact with both of the friction- 
pulleys d and g, or the apparatus can be arranged to operate 
without springs for this purpose. (Accepted September 19, 1906.) 


MOTOR ROAD VEHICLES. 


26,657. Argyll Motens, Limited. and A. Govan, 
G ‘ow. Change-Speed . [4 Figs.) December 21, 1905. 
—This invention relates to change-speed gear of the kind described 
in the specification of Letters Patent Nos. 5945, of 1901, and 27,422, 
of 1902, and it has for its object to adopt such gear for driving 
automobiles at any one of four different speeds in the forward 
direction. As shown in the drawing, the improved gear is, or 
may be, the same in general arrangement as that described and 
illustrated in the above-mentioned specifications, having the 
driving and driven shafts A and B in line for driving at top > 
and a geared countershaft C, through which reduced speeds are 
transmitted, but two sliding gear-wheels D and E are keyed 
on to the driven shaft B to engage with one of two pinions F and 
G on the counte: C, in lieu of the single wheel and pinion 
hitherto provided. The two gear-wheels D and E on the driven 
shaft are secured to a single aren H on the driven shaft, 
and clutch-faées or prongs D! and E! are formed at each end on 
the wheel-hubs or on the sleeve to engage either the clutch I on 
the driving shaft A or that J on the free-wheel pinion K on the 


























driven shaft B. In the mid-position the sleeve H and wheels 
D, E are free from engagement, and the driven shaft B may be 
operated through either of them by sliding to right or left on the 
countershaft C the pair of pinions F,G secured thereon. These 
pinions F, G, as also the sliding gear-wheels D, E on the driven 
shaft B, are of different diameters, to provids for driving at two 
speeds, intermediate the top speed of the direct drive, and the 
low of the drive through the countershaft and free-wheel 
pinion K on the driven shaft B. For changing the gear the 
sliding wheels D, E and pinions F, G are operated by a single 
lever handle, the lever being arranged to work in cruciform 
ruide-slots in a frame or quadrant, and being pressed to abut 
against the end of any slot in which it is traversed, so that 
changing of the gear may be readily effected in the dark. The 
usual separate hand-lever is provided, as hitherto, for reversing, 
and in other respects the apparatus is, or may be, constructed 
as described in the prior specifications above referred to. (Ac- 
cepted September 19, 1906.) 


PUMPS. 
Double-Acting 


8088. A. W. Johnston, Gorton. 
Pum {1 Fig.) April 4, 1905.—The object of this invention 
is to effect a suitable combination of a counter-current jet con- 


acting, valveleless, twin-suction air-pump, as described and illus- 
trated in Specification No. 9830, of 1905. According to the pre- 
sent invention, the air is extracted from the upper and cooler 
part of the condenser, and delivered into the atmosphere by the 
upper of the pump, and the condensation water is extracted 
from warmer and lowest part of the condenser, and delivered 
into a closed water delivery chamber, to which a suitable dis- 
charge pipe is attached. The condenser is formed by the casing 
A, and the pump casings B, B! combined. The bucket consists of 
an upper part C and a lower part C! connected by a trunk which 
possesses one or more deflectors T. F, F are air-suction ports in 
the upper barrel B ; D the water-suction ports ; E the air-delivery 
valves ; J the water-delivery valves ; H the closed water-delivery 
chamber ; and K is the ee ps ye connected thereto. The 
action of the combined condenser and air-pump is as as follows :— 
The injection water enters at R, and is made to pass around 
and down the exterior surface of the upper barrel B into the pro- 


ce e 
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joctts tray L, from which it falls towards the water-suction ports 
. The exhaust steam and vapour enter at S, and are distributed 
by means of the baffle-screen M. During the upward stroke the 
part C of the bucket expels the contents of the barrel B into the 
atmosphere, and during the downward stroke a vacuum is created 
in this barrel, into which the cooler air above the tray L is drawn. 
It has been arranged that, while the air-suction ports F are in 
communication with the barrel B above the bucket, communica- 
tion is partly cut off between those parts of the condenser above 
and below the tray L, thereby allowing the cooler air to be ex- 
tracted by the upper portion of the pump, in preference to the 
warmer vapour and air in the lower portion of the condenser. 
The part C! of the bucket, during the upward stroke, creates a 
space in the barrel B!, into which the water of condensation flows 
by gravity, and during the effective portion of the downward 
stroke condensation water is expelled through the water delivery 
valves J into the closed water-delivery chamber H, and thence 
through the discharge-pipe K. (Accepted September i9, 1906.) 


RAILWAYS AND TRAMWAYS. 


25,811. J. Aldworth, L. W. Crosta, and W. Boot, 
Nottin; Trolley Standards. [1 Figs.) Decem- 
ber 12, 1905.—This invention has for its object improvements in 
the construction of electric conplings of the kind used in connec- 
tion with trolley standards, in which balls are arranged between 
horizontal discs or flanges to allow of the trolley arm being 
revolved round the trolley standard without twisting the electric 
cable in such standard. According to this invention, the fixed 
rt of the improved coupling is in the form of a flange having a 
l-race on one side and projecting axles on both sides. The 
axle on the upper side is fitted with a disc having a ball-race and 
a frame, to which the conductor from the underside of the 
swivel head is attached. The lower axle is fitted in a block of 
non-conducting material attached to the trolley standard, and 
the lower end of the axle is drilled to receive the conductor to 
the moior, while between the flange and the disc a rlng of balls 
is provided. The trolley standard a, which may be of any ordi- 








nary construction, is fitted near the bottom with a block b of 
wood, vulcanite, or other non-conductor, which is attached to the 
trolley standard by brackets c. In the centre of the block / is a 
fixed axle d, having a fiange e which is grooved to form a race for 
a ring of balls /, while the bottom of the axle is bored for the 
connection of the conductor g tothe motor. The upper end of 
the axle forms a bearing for a plate A, which also has a race for 
the ring of balls e, and has arms ¢ which carry the boss k to which 
the conductor / from the trolley arm is attached, while electric 
contact between the two parts of the coupling is maintained by a 
spring washer n. In trolley standards fitted with the improved 
conductor pling the ductor / can turned continuously 
in either direction with the trolley arm without being broken, 
ections between the 

lied to 





and without destroying the electrical conn 
trolley arm and the motor, and the pling can pp 
ordinary trolley standards, or the trolley standards or bases used 
=e with top-covered cars. (Accepted September 19, 





26,549. J. Downs, Motherwell. Rail- Cleaner. 
(2 Fs.) December 20, 1905.—This invention relates to devices 
used for cleaning out the grooves of tramway rails, and it has 


for its object bed gst an improved device which will yield to 
obstructions lessen liability to breakage, while avoiding the 
absorption of power accompanying the use of the ordinary type 
of scraper.  groove-cleaner is com’ of a small disc or 


end C of a rod C}, as is usual, but held resiliently in a swingin, 
or stationary bracket D secured to the car underframe at E, the 
disc A being formed with a number of blades a, which roject 
sufficiently to loosen and throw out dirt collecting in the ‘raij 
groove. The forked rods C, C! carrying the disc or wheel A are 
guided by cross-pieces D!, D! fitted between two side bars D. D 
composing.the bracket attached to the car frame, one of the 
cross-pieces D! being fitted to slide in grooves or slots in the bars 
D, and.a helical ig F surrounding the forked rod Cl, or other 
resilient device, being provided to hold the disc or wheel A in 
contact with the ‘grooved rail, while permitting the forked rod 
and disc rising and clearing any obstruction which would tend to 
break the cleaning device. The carrying-bracket D, D may be 








made telescopic or adjustable, and is preferably formed in two 
parts jointed together, as shown, the part attached to the car 
being stationary, while the lower part is secured thereto by a pin 
G passing through one of a number of orifices g in the connected 
parts, so as to allow for adjustment, while a second pin G! is 
provided to steady the D, and which may be removed for 
swinging up the device when it is not required for cleaning pur- 
poses, the pin G! being then replaced in one of theforifices g, so 
that the lower bars D rest on it. The disc may be held to run 
longitudinally of the groove and to follow the curves in the rail 
by means of light springs H connecting the forks C of the carrier 
to the sides of the swing bracket D, as is usual in this type of 
apparatus. (Accepted September 19, 1906.) 


SHIPS AND NAUTICAL APPLIANCES. 


19,013. A. H. Atteridge and the British Submarine 
Boat Company, Limi on. Ventilating Sub- 
marine Boats. [3 Figs.] September 20, 1905.—This inven- 
tion relates to apparatus for ventilating submarine boats, and for 
releasing air from the ballast tanks ; and by its means the air in 
the boats may be maintained pure when they are running awash. 
From the cover 1 of the last tank a main pipe 2 extends 
upwards through the roof 3 of the submarine boat, and is bent 
over so that its end 4 points downwards. Upon this end is placed 
a flare £, having a plate 6 at its opening. This plate not only has 
a number of perforations for the admission of air, but it has also, 
at its centre, a larger opening 8, surr d by an annular flange 
which acts as a seating for a light hollow metal ball 10. Above 
this, and where the flare joins the end of the main pipe, is another 
plate 11, having a central orifice 12 with a similar flange, which 
also acts as a seating for the ball 10 when the latter is pressed 
upwards by the action of a wave, as hereinafter mentioned. That 
part of the main pipe which is between the top 1 of the ballast 
tank and the roof 3 of the submarine boat, is provided with two 
a tape 14, 15, preferably placed one, 14, immediately over the 
ballast tank, and the other, 15, immediately under the roof of the 








boat. At a point between the two stop-cocks is a small branch- 

ipe pening up ds, capable of being closed, as, for example, 
by the stopper 17. The action is as follows :—Assume that the sub- 
marine boat is rnnning awash, and that the ball is resting on the 
lower seating. Air will pass through the perforations, and through 
the seating 13 of orifice 12, downwards through the main pipe, and 
into the interior of the boat through the branch-pipe 16, which is 
normally open. =o now that a wave rises over the outlet 
of the main pipe. In doing so, it will raise the ball 10 against the 
upper seating 13, and thus close the entrance to the main pipe. 
Assume, however, that the action is not sufficiently rapid, and 
some water passes the ball, no harm will be done, as this water 
will simply run down the pipe 2, and into the ballast tank. When 
it is desired to dive, the stop-cock 15 is closed, so that admission 
of water is prevented. When the ballast tank is being filled, the 
lower stop-cock 14 is open, and the pipe 2 then serves as an air- 
release device for the ballast tank, any air in the tank escaping 
into the interior of the boat through the branch pipe 16 if the 
boat is submerged, or out through the flare if the boat is at the 
surface. When the pump is started for bringing the boat to the 
surface, the lower stop-cock 14 is opened, so that air from the 
interior of the boat may pass through the branch pipe down into 











denser with an air-pump designed on the principle of a double- 


wheel A, carried on an axle B so as to rotate freely in the forked 





the upper part of the ballast tank. (Accepted September 19, 1906.) 
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THE ELECTRIFICATION OF THE 
SIMPLON TUNNEL. 

Nor very long after work had been started on 
the construction of the Simplon Tunnel, it was sug- 
vested to the Jura-Simplon Railway Company, in 
whom the undertaking was then vested, that there 
would be considerable advantages in working the 
traffic through it by electrical means. At that date 
there was little or no experience available as to the 
handling of main-line traffic by anything but the 
steam locomotive ; and, in view of this fact, there is 
little reason for surprise that the authorities did 
not see their way to initiating such an experi- 
ment on so important an artery for the flow | 
of international traffic. The suggestion, therefore, | 
was rejected, anil the same fate met similar sugges- 
tions made two or three years later; but when | 
Messrs. Brown, Boveri, and Co., of Baden, again | 
approached the authorities last year, they met, it is | 
true, a denial, but expressed in such a fashion as | 
to encourage them to persevere. Whilst still re- | 





Fig, 4. 


ARRANGEMENT OF ['ROLLKY-WiRE W 


luctant to sanction what was naturally something of 
an experiment on so important a line of com- 
munication, the authorities had for some time 
recognised that electric traction had many advan- 
tages over steam for tunnel haulage. In accord- 
ance with this conclusion, moreover, they had 
already taken steps to secure to themselves all 
water rights in the Reuss, which tumbles down a 
steep gorge between Andermatt and Goeschenen, 
and would afford a convenient source of power for 
operating the trains over the tunnel section of the 
St. Gothard Railway, an undertaking which falls 
into their hands next June. 

Still, as stated, the authorities considered it a 
somewhat bold procedure to make a start with the 
Simplon, and suggested instead that the company 
should undertake studies for the electrification of 
other lines ; for instance, of the very heavy stretch 
of line at Vallorbes, over which the trains of the 
Paris, Lyons, and Mediterranean Railway now gain 
access to Lausanne, and thence to the Simplon 
Tunneland Milan. The electrification of this stretch 
of railway is, indeed, highly desirable, as the 
numerous gradients of 1 in 50 to 1 in 40 between | 
Pontarlier and Vallorbes much reduce the weight of | 








| the trains which can be handled by a single steam 
locomotive. With electric traction high gradients 
present no difficulties, and a striking instance of its 
advantages in facilitating the construction of rail- 
ways in mountainous districts was afforded by the 
preliminary études made for the projected Loetsch- 
berg railway, by which it is proposed to provide a 
new and shorter feeder for the Simplon Tunnel, in 











4 WS, 
| aera 


DESO 




















ig. ig.3. 
G02) en 











train-kilometre. A clause in the contract gave the 
authorities power to abandon the system at the 
end of a year, and to call on the contractors to 
remove the equipment, Further, the contracting 
firm were required to have their plant ready for 
working the trains by June | last. 

The conditions, it will be seen, were of a some- 
what onerous character from the contractors’ stand- 
point, and their enterprise in accepting the time 
limit fixed will be appreciated when it is known 
that at the date at which the contract was signed 
not a single drawing or pattern had been made in 
anticipation of the event. Moreover, although 
Messrs. Brown, Boveri, and Co, were responsible 
for the equipment of the Lugano tramway, which 
was, we believe, the first three-phase traction 
plant ever erected, and had later on equipped the 
Burgdorf-Thun line which was similarly the pioneer 
undertaking in the matter of three-phase traction 





as applied to a standard gauge railway, the firm 
had, in these instances, worked with a much lower 
voltage than it was proposed to use for the trolley 








yiTHIN TUNNEL, 


constructing a direct line from Berne to Brigue by 
tunnelling under the Loetschberg, one of the nume- 
rous mountains flanking the Rhone Valley on the 
north. These études proved that, if worked by 
electricity, the same time-table between termini 
could be provided with gradients of 1 in 37 as if 
worked with steam with maximum gradients of 
1 in 67. The saving in capital expenditure resulting 
from the heavier ruling gradient was found to be 
640,000/., an amount sufficient to provide in per- 
petuity the cost of the electric energy necessary for 
running the trains. The adoption of electric trac- 
tion on the Pontarlier-Vallorbes line would, there- 
fore, unquestionably make possible a considerable 
improvement in the present time-table for trains 
between Paris and Lausanne, and undoubtedly 
the change must be made in the near future; but, 
without waiting for that, Messrs. Brown, Boveri, 
and Co, desired to convince the authorities of the 
practicability of working the Simplon traffic by 
means of electricity. On December 19 last a contract 
was signed by which the firm in question under- 
took to put up the requisite plant at their own risk, 
and to work, with three-phase electric motors, the 





trains over the tunnel section, at a fixed rate per 
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Fig. 5. Stranparp Bent ror Supportine Trouiey-Wire. 


wires at the Simplon. In the case of the Burgdorf- 
Thun line the potential difference betwen the 

hases was 1000 volts as a maximum, whilst at the 

implon it is 3300 volts. Hence the whole of the 
overhead gear had to be specially designed for the 
work, the task being entrusted to Mr. E. Thomann, 
the engineer of the firm’s railway department, who 
also acted for them as contractor’s agent in. erecting 
the equipment in the tunnel and on the approach 
lines. On the other hand, Messrs. Brown, Boveri, 
and Co. had ready in their shops a couple of three- 

hase locomotives, built by them for the Valtelliua 
ine, and were also in a position to borrow from that 
railway three three-phase locomotives, constructed 
by Messrs. Ganz, of Budapest, and this equipment, it 
was thought, would be sufficient to operate the 
trains during the twelve months provided for in the 
contract. 

Owing to the time needed to design and obtain 
the material and to manufacture the overhead equip- 
ment, it was not possible to start work at Brigue 
till the beginning of March, but so rapidly were 
matters pushed forward that on April 29 the first 
electric train entered the tunnel and ran up to the 
station at the mid point, The difficulties of erec- 
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tion were increased by the fact that two other! 


contractors were at work in the tunnel at the 
same time, and could not be interfered with. 
The work to be done consisted in erecting the 
overhead gear and in bonding the rails. The bond 
used was the ‘‘ plastic bond,” introduced by the 
late Mr. Charles Brown, and it was necessary, 
accordingly, to clean with the sand blast the sur- 
faces of the rails and fish-plates at every joint. For 
this purpose a trolley was rigged up, fitted with a 
petrol motor, air-compressor, and sand-tank, which 
was run into the tunnel daily to the point where 
the work was in progress. The whole of the work 
of equipping the line for electric traction was accom- 
er by a staff of eighty workmen, superinteuded 

y three engineers. Three shifts of eight hours 
each were worked per day on track-bonding, and 
two on the overhead system. There was, however, 
no Sunday work whatever. Such precautions were 
taken that there was no loss of life during the 
whole work of equipping the tunnel, in spite of the 
dangerous conditions under which it had to be 
carried out. The driver of a steam locomotive 
hid, however, a very nwrow escape, since he 
touched with an iron slice bar held in his hand the 
trolley-wire when under tension. Most fortunately 
the lower end of the bar rested on the foot-plate, 
so that, although a piece was melted out of the 
trolley-line at the point of contact, the man himself 
escaped. 

The tunnel being not only very hot, but also very 
damp, the insulation of the trolley-lines required 
very serious consideration. The plan followed was 
to combine in series a porcelain insulator and one of 
rubber, each designed to be safe against a tension 
of 18,000 volts when clean and dry. The arrange- 
ment adopted is clearly represented in Figs. 1 to 3. 
The trolley-wire is suspended from, and insulated by, 
fibre from a gun-metal cross-bar, the ends of which 
screw into the bell of a porcelain insulator at each 
end, being separated from actual contact with the 

orcelain by a layer of hemp. The porcelain insu- 
ators, in their turn, screw into gun-metal cap- 
pieces, being insulated therefrom by a layer of 
rubber, as shown, which provides a certain elas- 
ticity in the joint, and thus reduces the chance of a 
fracture of the porcelain. The cap-pieces are 
clamped to the suspension wire, as clearly shown 
on our engraving, and these suspension wires are, 
in turn, insulated from the tunnel wall or from 
the standards used elsewhere by porcelain thimbles, 
as represented in Figs. 4 and 5. 

In the former is represented a view taken inside 
the tunnel. Here the distance apart of the span 
wires along the axis of the tunnel is 25 metres 
on the straight, and half this distance on the 
curves at each tunnel portal. It will further be 
observed that each trolley-wire is double, this plan 
being adopted as facilitating the work of erection 
by calling for the handling of lighter wires. The 
only time available for the erection of this over- 
head gear within the tunnel was the four hours 
from 11 p.m. to3a.m. The system of insulation 
adopted has proved quite satisfactory in working, 
although, as a certain number of steam trains are 
still using the tunnel, it is found necessary, every 
two months, to wash the insulators free from the soot 
and dirt deposited by the locomotives. On the ap- 
proaches from Brigue, at the one end, and Iselle, at 
the other, single wires are used, and the span be- 
tween the bents supporting the system is- 35 
metres. The plan decided on for the construction 
of these bents is of great interest. They are made 
entirely out of 1}-in. gas-pipe. Transverse stability 
is ensured by constructing the tower at one end of 
the bent as a tripod braced together by cross-bars 
as indicated, whilst longitudinal stiffness is secured 
by two tubes splayed out as shown. At Brigue 
the bent has to straddle six lines of track, and, 
as shown in Fig. 6, page 698, the system adopted 
occupies but an extremely small portion of the 6-ft. 
way ; since the necessary transverse stability for 
the whole bent is provided the tripod at one 
end, or, eventually, at both ends. All the upright 
tubes are embedded in concrete at their lower 
ends. A general view of the station, which shows 
well the slight oR ae of the overhead equip- 
ment, is given in Fig. 7. 

Objection is sometimes made to the three-phase 
system on the ground that it involves a very com- 
plicated system of overhead gear at switches and 
crossings. This is denied by its advocates, and we 
show in Fig. 8, page 698, a typical junction as 
arranged at Brigue. Obviously, at every fork the 
right-hand conductor for each track must be at the 





same phase, as otherwise the motor would be re- 
versed as it passed from the main line to the branch. 
Hence, at a converging junction, the two inner 
wires of the four concerned are of opposite phases, 
and unless suitable precautions were taken, a short- 
circuit would result as the pair were bridged 
by the advancing collecting-bow. To avoid this 
the two inner conductors terminate whilst still 
sufficiently far apart to prevent any possibility of 
their being bridged by the collector, and are then 
continued by a completely insulated section to the 
next standard, and tothe next but one. This in- 
sulation is provided for by the strips of wood inter- 

sed between this dummy line and the live con- 
Shee shown in Fig. &. At the other end of the 
dummy section porcelain insulators are provided. 
This insulated dummy section acts therefore merely 
as a guide, steering the collecting-bow safely under 
the live wire of the main line. In order to prevent 
the stoppage of a locomotive at a junction point, 
the latter is provided with two collecting-bows at 
each end, or four in all, there being a separate bow 
at each end for each of the trolley-wires. As the 
front and rear bows are 9 metres apart, the re- 
quisite current is provided by the rear bow when 
the corresponding leading one is on the insulated 
dummy section ; and before the latter is reached 
by the rear bow the front bow is again in contact 
with the live wire, so that there is no interruption 
of the flow of current to the locomotives. The 
system of bow-collectors is well shown in Fig. 9, 
which shows the locomotive with these raised to 
the running position. All four bows are constantly 
in use, save when crossing a junction, as stated, 
and there is, in consequence, an entire absence of 
sparking at the contact when the locomotive is 
running, since the front and rear bow, correspond- 
ing to either phase, are never jerked off simul- 
taneously. With a single set of bows in use, as 
arranged with the Ganz locomotives borrowed, as 
stated, from the Valtellina line, there was a brilliant 
illumination of the tunnel when running at speed, 
owing to arcing at the contacts with the trolley- 
wires, which, it will be remembered, have a 
potential of 3300 between each other, and the run- 
ning rails, which form the third conductor. 

As stated, these engines were originally built for 
the Valtellina line, and to meet a specification pre- 
pared by the Italian Government. This prescribed 
that the locomotive should be designed to work 
with three-phase current supplied at 3000 volts 
between the phases and with a periodicity of 15 
cycles per second. The engine had further to 
be capable of running at two standard speeds, 
one of which was to be between 30 and 40 kilo- 
metres per hour, and the other double this. At 
the lower speed it was required to give a tractive 
effort of 6 tons, and at the higher, one of 34 tons, 
as measured at the draw-bar. A train weighing 
400 tons, locomotive included, was further re- 
quired to be started up a slope of 1 in 1000, and 
the standard speed of 30 kilometres (18? miles) 
per hour attained in less than 55 seconds. With 
a lighter train of 250 tons, inclusive of locomotive, 
a speed of 60 kilometres (37} miles) per hour 
had to be attained up a similar gradient in 110 
seconds, and these conditions were to be satisfied 
if the voltage should fall to 2700 volts, The 
specification further provided that a load of 250 
tons should be taken up a gradient of 1 in 50 
at all speeds from 0 to 30 kilometres per hour, 
and that a load of 400 tons should be started and 
brought in two minutes to a speed of 30 kilo- 
metres per hour on a curve of 590 ft. radius, com- 
bined with a rising gradient of 1 in 333. This 
condition was to be accomplished without any 
dangerous heating of the motors or resistances. It 
was further provided that no driving axle should 
be loaded with more than 14 tons. The motors 
were required to have an efficiency of 85 per 
cent. when running at the speed corresponding 
to a train speed of 60 to 80 kilometres per hour, 
and exercising a torque corresponding toa draw- 
bar pull of 35 tons. When running at the speed 
corresponding to 30 to 40 kilometres per hour 
and giving a torque equivalent to a draw-bar pull 
of 6 tons, the efficiency was specified as being at 
least 80 per cent. Further, it was prescrited that 
the motors should be capable of withstanding for 
200 seconds an veadtink: of 100 per cent., and 
during an hour’s test an overload of 50 per cent. 
without a temperature rise of more than 40 deg. 
Cent. above the surrounding air. On a ten-hour 
full-load test the requirements were that the tem- 
perature rise should not exceed 60 deg. Cent. The 





insulation between the windings and framing was 
further to be capable of withstanding the-applica- 
tion of an alternating potential difference of 10,000 
volts, and the insulation of the other electrical] 
portions to be capable of withstanding a voltage of 
five times the designed working pressure. 

It was further provided that the wheels should 
be driven without gearing. 

The electric locomotive built to comply witi 
these conditions is represented in Fig. 9, page 698, 


and Figs. 10 to 13 of our two-page plate. It has 
the following principal dimensions :— 
Length over buffers .-- 12,320 mm. (40 ft 5 in.) 
Total wheel-base 9,700 ,, (31 ,, 10,, 


Wheel-base of driving-wheels mae oo CO, 8$,, 
Diameter of driving-wheels 1,640 ,, (5,,46,, ) 
Diameter of leading and 


trailing wheels 850 ,, (2,,9.5,, ) 
Total weight... F 62 tons 
Weight on drivers ... we 42 tons 

», Of mechanical por- 

tions... =a mm pd 34 ,, 
Weight of electric gear 23 ,, 
Normal working output 900 h.-p. 
Maximum output ... = 2300 ,, 
Weight of motor with crank 

and balance-weight ct 10.75 tons 
Designed speed wo ...68 km. and 34 km. (42.3 m. 

and 21.7 m.) per hour 

Normal tractive power at 

68 kilometres per hour ... 34 tons 
Maximum tractive power at 

68 kilometres per hour ... o~. 
Normal tractive power at 

34 kilometres per hour ... S73 
Maximum tractive power at 

34 kilometres per hour ... | ae 


The two speeds are provided for by grouping 
the windings of the motor-stator into two distinct 
groups, which can be coupled up so that the rotat- 
ing magnetic field produced in the stator completes 
the circle twice as quickly with one arrangement 
as with the other. ; this way the locomotive can 
be efficiently driven at half speed without the adop- 
tion of the cascade system, and at a saving of some- 
thing like 2} tons in weight. The stator of the loco- 
motive is represented in Fig. 14, page 686. It has 
sixteen poles, but, as usual, only one pole of each 
phase is wound. There are thus three coils to two 

les. By reversing certain of the coils the num- 

r of poles can be halved, in which case the mag- 
netic field revolves at double its former speed. The 
stator is ‘‘delta” connected for the lower speed, 
and ‘‘star” connected for the higher one. The 
rotor is shown separately in Fig. 15. Its normal 
ae is 112 or 224 turns per minute, and it is, as 
shown in Figs. 9 and 10, connected by cranks and 
coupled rods to the driving-wheels, so that no gear- 
ing is used, whilst at the same time the engine 
frame has perfect freedom of motion on its springs. 
This rotor is wound on six phases, arranged in two 
groups of three coils each. The currents induced 
in these by the waves through the stator are always 
in proper relation to the field, so that in changing 
speed it is unnecessary to alter by switches the 
grouping of the rotor coils, but those of the stator 
only. 

Air pressure is used for raising and lowering the 
bows, and fcr operating the high-tension switches. 
This air supply is provided by a couple of small 
electrically - driven compressors, the power for 
which is obtained from the main trolley -line 
through small oil-cooled static transformers rated 
at 7 kilowatts, and giving current at 110 volts. 
One of the air-compressors in normal working 
provides the air necessary for the Westinghouse 
brake, and the other that for the whistle, the 
pneumatic sanding appliances, and for operating 
the high-tension switches. The pumps deliver air 
into reservoirs placed below the foot-plate, and 
means are provided by which the current is cut off 
from the compressors automatically when the reser- 
voir pressure exceeds 74 atmospheres, and also auto- 
matically started up again when the pressure falls. 
The different air-connections on the locomotive are 
clearly shown in Fig. 16, page 687. The refer- 
ence letters in this figure signify as follows :— 

A. Controller. B. Reversing switch. C. Pole- 
changing switch. D. Automatic cut out. E. Air- 
compressor for brake. F. Air-compressor for 
operating electrical switch-gear. H. Automatic 
controller for the compressors. J. Reservoir for 
Westinghouse brake. K. Air-reservoir for the 
electrical switch-gear. L. Blow-offcock. M. West- 
inghouse driver’s valve. N. Automatic gear for 
operating driver’s valve at the same time as the 
automatic cut-out. O and P. Pressure-gauges. 
Q. Whistle. R. Hand pump for use at starting. 




















Nov. 23, 1906. | 





685 











The valve operating the reversing gear is shown 
at u, and that for the pole-changer at b. The con- 
tact bows are raised and lowered by air pressure, 
the cylinders for this being indicated at g, the 
valves controlling this being shown ath, 7, and k. 

In Fig. 17 we also give a diagram of the electrical 

connections. Tere the controller is shown at C. 
There are two hand-levers at the top of this con- 
troller and one hand-wheel. One of the levers is used 
for reversing the engine, and is a three-position 
lever, corresponding respectively to forwards, back- 
wards, and a mid-position, in which only can it be 
removed. The other lever controls the pole- 
changers, which are themselves operated by com- 
pressed air. Between these handles a hand-wheel is 
provided, with which the starting resistances are cut 
in and out, compressed air being again made use of 
for effecting the actual movement of the switches. 
These starting resistances are located at A, A, as 
shown, and are cooled, together with the oil for the 
transformers, by electrically-driven fans, best seen 
in Fig. 10 of our two-page plate. The motors for 
these are indicated at B, B, in Fig. 17, and the 
switches controlling them at W, W. The main 
motors are represented at D, D, the stators being 
lettered D, and the rotors D,. The motors driving 
the compressors are shown at F, F. The current 
collected by the bows 8, 8 proceeds past the light- 
ning-arrestors R, R, and through the switches Q 
and the automatic cut-out P, to the main bus- 
bars. These, with the fuses M and the instrument 
transformers O and N, together with the high- 
tension switches, are located inside a fire-proof 
chamber L. The air-cylinders operating the main 
switches are also inside this chamber, as indicated 
at pand gq. The various ampere-meters and volt- 
meters are shown at K, J, V, and U. The trans- 
former which supplies current to the low-tension 
motors is represented at E. 
*The actual position of the two main motors on 
the locomotive is best seen in Fig. 10 of our two- 
page plate. Each rotor-shaft terminates at each 
end in a crank, and the cranks on the same side 
are coupled together, as shown, by a strong con- 
necting-rod. This at its centre takes also the 
crank of the middle driving-wheel, and from this 
point coupling-rods extend to the leading and trail- 
ing drivers. 

With two locomotives having the characteristics 
set forth above, and with the three Ganz locomo- 
tives borrowed from the Valtellina line, the con- 
tractors commenced on June 1 the regular work- 
ing of the trains through the tunnel. Unexpected 
difficulties were then quick to declare themselves, 
the most serious being a failure of the insulation 
of the new engines due to the extreme moisture and 
heat of the atmosphere of the tunnel. The ven- 
tilation is from north to south, and at the southern 
end the thermometer stands regularly at 92 deg. 
to 94 deg. Fahr., and the air is absolutely saturated 
with moisture. On a locomotive entering the 
tunnel from Iselle this moisture condenses in 
streams on the still cold metallic portions of the 
machinery, and in the case of the new locomotives 
poured from the ventilating ducts of the motors in 
floods, with the natural result that the insulation 
was rapidly destroyed. The Ganz locomotives, 
curiously enough, escaped, owing to the fact that 
the gauze through which the air has to pass to the 
ventilation-ducts was choked with thedust accumu- 
lated through three years’ working, and there was 
therefore little or no flow of air through the motors. 
On renewing the insulation of the new locomotives 
the air-ducts provided were closed, a procedure 
which was possible because the trip through the 
tunnel lasts only about half an hour, and the Icco- 
motives can easily carry their full load for this 
length of time without overheating, even when the 
veutilating-ducts are stopped as stated. Trouble- 
Some as was this initial experience in the matter 
of working the tunnel electrically, it is only fair to 
say that with the steam - locomotives even worse 
troubles arose, making it obvious that it would be 
impracticable to conduct the tunnel traffic with 
this method of traction. The blast from the 
exhaust loosened the roof, and never a trip was 
made without the smashing of the glass on the 
weather-board by stones thus dislodged. Further, 
the smoke and steam discharged caused so dense a 
toy to form at the southern end of the tunnel that 
the signal light was absolutely invisible at any 
greater distance than 60 yards. 


The facility with which power measurements can 
made with electric motors has led to some 
teresting observations on the increase of train 
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resistance on passing through a tunnel. It appears 
that about 400 horse-power more is required to 
haul a train at 70 kilometres (43} miles) per hour 
through the tunnel than would suffice for it in the 
open. It was further found that on the 7 per 1000 
gradient from the summit to the Iselle portal the 
motor would not run down by gravity if alone, but 
would with a train behind it. The speed, however, 
never exceeds 55 kilometres (33 miles) per hour in 
these conditions, so that the extra resistance of 
the tunnel, as compared with open track, is appa- 
rently about 15 lb. per ton; and this although 
the ventilation is in the direction of the motion. 
The resistance is slightly greater to motion in the 
reverse direction, but not very matcrially so. 

Generating plant is provided both at Brigue and 
Iselle, in each case use being made of the water- 
power installed in the first instance for operating the 
machinery used in driving the tunnel. At Brigue 
the available head is 43 metres (141 ft.), and the 
generator there is coupled direct to a turbine run- 
ning at 160 revolutions per minute, being installed 
in the position previously occupied by some of the 
air-compressing machinery. At Iselle the head is 
higher—140 metres (459 ft.)—and the generator is 
of the firm’s steam-turbine pattern, driven at 960 
revolutions per minute, by two turbines coupled to 
it, one on each side. The total power available is 
1200 horse-power at Brigue and 1500 horse-power 
at Iselle. The line through the tunnel is fed at two 
points only, these points being situated near the 
two portals. The total length of line is, however, 
divided into five sections, any one of which can be 
cut out if desired. The line is designed for a 
maximum potential emp of 12 per cent., but owing 
to the somewhat makeshift governing arrangements 
which it has, for commercial reasons, been necessary 
to employ in this more or less temporary plant, this 
figure is often exceeded ; but, nevertheless, trains 
can be started at either end by power supplied 
exclusively by the other. 








THE COMPOUND-REACTION STEAM- 
TURBINE. 
(Continued from page 619.) 

In the preceding articles we have shown how it 
is possible to proportion in a rational manner a 
compound-reaction turbine for any given condition 
of steam supply and any required output. The 
inverse problem—to determine the output and 
efficiency of a given turbine—is a little more com- 
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and drew a smooth curve through the three points, 
we could read off from it the number of heat units 
corresponding to, say, forty stages in the group. 
Similarly, if we plotted down the group efliciencies 
as calculated for cach of the three cases by the 
method set forth in Table VI., we could read also off 
from the resulting curve the efficiency correspond- 
ing to forty stagesin the group. Obviously the arith- 
metical work will be reduced by suitably closing the 
trial valuesof U. If we take, for instance, five equi- 
distant values of U, we can, from the corresponding 
five values of g, determine the number of stages 
corresponding to three different expenditures of 
heat in the section, The procedure is identical 
with that already set forth in Table IV., but with 
five values of U in place of the three there taken. 





This was the method followed in compiling 
Table VIII., showing the light-load efficiency of 
the turbine there dealt with. 

Table IX., page 686, shows the calculation as made 
for Group XI. of the large low-pressure marine 
turbine, of which the make-up of the rotor is shown 
in Fig. 16. In determining the output of a given 
turbine, it is always best to start with the low- 
pressure group and work backwards, since a guess 
can always be made at the probable vacuum avail- 
able, whilst it is not easy to guess how much 
throttling will be required to reduce the flow 
through the turbine to the desired weight per 
second. 

The blades for all groups but the last two of the 
rotor shown are of the standard pattern represented 
in Fig. 4, page 511, and are set to the standard 
angle. Groups X. and XI., on the other hand, have 
special blades, set so that the angle of discharge a is 
much greater than the standard. In connection 
with his paper, read before the Institution of Civil 
Engineers last winter, the Hon. C. A. Parsons 
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plicated, but can be solved by a slight extension of 
the method already set forth, by which it is pos- 


|exhibited mounted specimens of some of these 


special blades, which were, it was understood, 


sible, as has been shown, to determine the number | drawn for the Lusitania and Mauretania. As far as 


of stages in any group corres 
penditure of available heat. 


nding to a given ex- | could be judged by inspection, they had much the 
hus by the method set | proportions s. 


own in Fig. 17. They were set in one 


forth in detail in Table 1V., page 581 ante, it was | case so that the angle at discharge a was about 
found, as stated, that for an expenditure of 59.04 | 40 deg., and in the other so that this angle was 


units in it, Grou 
of 64 4 stages. 


expenditure were 30 units, the corresponding | respectively. 


number of stages calculated in the same way would 
be, perhaps, 35.3, and for 45 heat units expended it 


might be, say, 50.2. Obviously, if we plotted the | 
units as ordinates against the stages as absciscze, | In Group X. 6 = 90 deg. an 








I. of the turbine should consist | about 30 deg. The corresponding angles at en- 
f, instead of 59.04 units, the heat | trance 6 appeared to be about 80 deg. and 90 deg. 


We shall take these values for the 
rotor shown in Fig. 16, and assume that the blades 
in Group XI. are similar in shape to Fig. 17, but 
smaller, and that @ = 80 deg., whilst a is 40 deg. 
a = 30 deg., and in 
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DETAILS OF THREE-PHASE ELECTRIC LOCOMOTIVE FOR THE SIMPLON TUNNEL. 


CONSTRUCTED BY MESSR 


S. BROWN, BOVERI, 


(For Description, see Page 683.) 


AND CO., ENGINEERS, BADEN, SWITZERLAND. 
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TABLE IX.—Manine Tursine: Grove No. XI. 
PER Minute. Gross LencTu or BiApsg, 11 In. 0 
= 21.132 Squark Feet. VeELociITtY oF FLow = U = 
x 1.410, 


1. Available heat expended (B.Th U.) .. éé $4 ‘i % 

2. Seen volume from Table XI. (cubic feet per pound). . 

8. 0.7267 V = line 2 x 1.410 (feet per second) vs is ee 

4. 0.1647 8 (feet per second) A 

5. wV0.9 = line 4 -line 3 (feet 

6. 09 w? = line 5 squared.. 

7. V = line2 x 1.9402 

8. V2 = line 7 squared 

9. Line 8—line6 ... a és 2 : na - 

10. First approximation to q = line 9 = 45,090(B.Th.U.) .. 

1L. Value of U at previous stage = line t—line 10 .. a ae 

12 Curemepending volume from Table XI. (cubic a per pound).. 
n ** . * 


per second) .. 


13. 0.7267 Vn—) = line 12 x 1.410 (feet per second 
14. 0.1647 @ ds ee ee va ge 
15. Corrected value of w V0.9 = line 13—line 14 
16. Corrected value of 0.9 w2 = line 15 squared 
17. Line 8 —line 16 , ¥ oa ’ P 
18, Second approximation to g = line 17 + 45,000 .. . 
19. Corrected value of U at previous stage = line 1—line 18 
20. Corresponding volume from Table XI... ; B 7 
21. Second approximation to 0.7267 Vn—1 = line 20 x 1.410 (feet 

persecond) .. oe - os i os oe ef 
22. 0.1647 8 ‘ 


23. Corrected valueofu V0.9 .. 
24. Corrected values of 0.9 w2 i ; a6 
25. Third approximation to g (line 8 - line 24) + 45,090 


26. 
q 


the remainder of the turbine 6 = 71 deg. and | 
a = 19 deg., just as in the case of the electric-light | 
turbine already discussed. Assume then the speed | 
as 180 revolutions per minute, and that the steam 
passed through the blading per second is 41 lb. 
The blades being 11 in. in gross length, and the 
drum 10 ft. 6 in. in diameter, the area available | 
for flow will be the whole area of the annulus 
swept out by the blades multiplied by sin a, or | 
21.132 square feet for Group XL. The velocity of | 
flow through the blading wll be found by multi- 
plying the volume v of the steam. per pound by the 
weight passed, and dividing by this area, or 
v x 41 
21.132 


where v = the volume taken from Table XI. 
The head available to produce this velocity, as 


V= = 1.940 v, 


stated in our first article, is made up of two 
elements—viz , the available heat corresponding to 
the fall of pressure through the stage, plus the 
‘*carry over” from the preceding stage, or 





Stream Passep pER Sgconp, 41 Ls. 




















REVOLUTIONS, 180 
= 80 Dec.; a = 40 Dec. AREA AVAILABLE FOR FLOW 
VOLUME OF 1 Lp. x 1.940; 0.7267 V = VoLumE oF 1 Lp. 


Bucket Sprep = s = 107.60 FeET PER SECOND ; 0.1647 s = 17.7 Fert PER SECOND. 





872.5 352.5 $32.5 812.5 292.5 

445.4 317.5 227.9 165.3 120.7 

627.9 447.6 821.8 233.1 171.6 

17.7 w7°.) Te 17.7 17.7 

610.2 429.9 | 3.6 215.4 153.9 
372,344 184,814 | 92,173 46,397 23,685 

1 610 | 442.1 320.7 231.2 
746,669 872,100 | 195,452 102,848 54,850 
374,825 187,286 103,279 56,451 31,165 
8.3 4.16 2, 1 25 0.691 

364.2 | 348.3 330.2 311.3 291.8 

386.6 295.8 } 219.3 162.1 119.4 

545.1 | 417.1 | 300.2 298.5 168.3 

wr | oe Oe 17.7 17.7 

527.4 | 390.4 | 2915 210.8 150.6 
278,151 | 159,520 84,972 44,487 22,680 
468,518 212,580 110,480 58,411 32,170 
10. 4.715 2.450 1.296 0.7134 
362.11 $47.8 330 311.2 2.913 

373.8 293.1 218.6 162 119.4 

526.3 413.2 309 | 228.4 168.3 

17.7 17.7 Se eS: 17.7 

508 6 395.5 291.3 210.7 150.6 
258,674 156,420 84,856 44,304 22,680 
10.82 4.785 2.453 | 1.296 0.7134 
0.0924 0.2091 0.4077 0.7716 1.4017 

| | 
V2, ~- w? 
=” 8q + 
- «hee 
where 


w= V»n—1 cos (0 — a) — 8 cos 8, 
Vn —1 being the velocity of flow from the preceding 
stage, and s the bucket speed. 
If 6 = 80°, and a = 40°, we have 
w = V—1 cos 40 — 8 cos 80°. 
= 0.7660 Vn—i — 0.1736 s. 
Taking m=0.90 we get on substitution 
_ Vn? — (0.7267 Vn -1 ~ 0.1647 §) pont units. 
45,090 
In calculating Table LX. we take the values of U 
and v (the volume of steam) from Table XU., which 
has been computed for a value of k = 0.44. Here 
it is assumed that the steam in the high-pressure 
steam-chest is at 164.9 lb. absolute, and it enters, 
of course, the low-pressure steam-chest at a much 
lower pressure. As stated, however, it is most 
convenient to start the computation from the other 
end of this turbine. In Table IX., therefore, we start 
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Fig. 15. 
TABLE X.—Calculation of Group Efficiency. 


1. Values of k) = . 


line 8, Table IX. ) 
ine 8, Table IX. = — - - 
line 25, Table IX. } = - ).1530,0.1725 0.1767 0.1760 | 0.1706 


2. Synchronic speed s = line 

20, Table IX. x 1.2663 .. 471.5 | 370.3 | 276.9 204.6 150.8 
p = 8 + line 2(s = 107.60)... ).2276 0.2899 0.3877 |0.5245 |0.7117 
2p ee 0” és . . |),4552 |0.5798 0.7754 | 1.0490 | 1.4z34 
p 7 eS ns .._ ).0617 |0.0840 '0. 1503 0.2751 |0.5065 
2p — p2 = line 4 - line 5 ..| 1.4034/0.4958 0.6252 0.7739 0.9169 
1—2p+p2=1-line6  .. 1.5966 0.5042 0.4748 0.2261 |0.0831 
ky (2p — p2) = line1 x line 5) 1.0617 |0.0855 0.1104 (0.1362 |0.1564 
ko = line7 + lines .. .. | 1.6583 (0.5897 0.5852 0.4623 |0.2395 
Mean value of ky -| se | «. (0.5839 )0.5307 |0.4730 
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with Group i. and proceed exactly as in Table 
IV., the values of U given in line 1 representing 
the total available heat accounted for in the passage 
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of the steam from the 3, vp steam-chest 
down to this final group of the low-pressure turbine. 

The values of 4 at the foot of the first and second 
columns of this table are open to still further cor- 
rection ; but it will be found on actual trial that 
the approximation is already close enough for 

ractical purposes, the additional precision obtained 
by further extending the calculation being trivial. 
In determining the number of stages correspond- 
ing to a given heat expenditure, we shall use 
equation (C) of page 547 ante, instead of (B), 
whence we have 

















ENGINEERING. 


687 





Nov. 23, 1906. | 


DETAILS OF THREE-PHASE ELECTRIC LOCOMOTIVE FOR THE SIMPLON TUNNEL. 


CONSTRUCTED BY MESSRS. BROWN, BOVERI, AND CO., ENGINEERS, BADEN, SWITZERLAND. 














D 


N = (Uy - Us) {Mean value of 1 between Uxand Us } 
q 
— dlog, % 
¢, 
In this case U, = 372.5, and if we take U, first as 


332.5, we have mean value of Ss 


b {0.0934 + 4 x 0.2091 + 0.407} = 0.2227, 
whilst 
blog,  _ 9.741, 
% 
Hence for an expenditure of 40 heat units 
N = 40 x 0.2227 — 0.741 = 8.167. 

If next U, be taken as equal to 312.5, we have 
mean value of 
1 
ea {0.0924 + 3 (0.2091 + 0.407) + 0.716 } = 0.3393, 


and 
} log, %« = 1.06, 





(For Description, see Page 683.) 





Whence, for an expenditure of 60 units, 
N = 60 x 0.3393 — 1.06 = 19.30. 


Finally, if U, is 292.5, the mean value of ] is 


q 
best found by Simpson’s rule, which in this case is 
equivalent to adding the mean value of 1 between 


q 
372.5 and 332.5 to its mean value between U = 
332.5 and U = 292.5, and halving the sum thus 


obtained. The mean of i between 372.5 and 


q 
332.5 has already been found—it is 0.2227; that 
between 332.5 and 292.5 is similarly 


3 {0.4077 + 4 x 0.7716 + 1.4017} = 0.8159, 
Hence the mean value for the whole range is 


ose + 08° = 0.5193. 


Also the value of 4 log, qs is now 1.36; whence, 


Oo 
































for an expenditure of 80 heat units in the group, 
we have 
N = 80 x 0.5193 — 1.36 = 40.18. 


Tabulating the above values, we have 
Heat expended in grou 
B.Th.U, 40 


60 80 
Corresponding number of 
stages in group... .. 8.167 19.30 40.18 


If we plot these values against each other, as in 
Fig. 18, we find that the heat expenditure corre- 
sponding to sixteen stages is 55 British thermal 
units. The value of U at the end of the group is 
372.5, which from Table XI. corresponds, it will 
be seen, to a vacuum of about 28.67 in. of mercury, 
which is no doubt very high for a turbine at full 
load, and more than is commercially advisable ; 
but into this point it is unnecessary to enter here. 

It now remains to determine the efficiency of the 
group, which is effected on a plan exactly similar to 
that pursued in the case of the electric - light 
turbine already discussed, but with the modifica- 
tion that Table X., in place of having three 
columns, as in Table VI., has five, each corfe- 





688 





KNGINEERING. 








[Nov. 23, 1906. 





sponding to one of the values of U at the head of 
Table IX. As before, the first line of the table 
shows the ‘loss fraction” at the stage correspond- 
ing to the value of U in question, provided the 
bucket was running at its synchronous speed. 

It is obtained by dividing line 8 of Table IX. by 
line 25 of the same table, and then dividing these 
quotients by 450,900. The result gives the fraction 
of the heat available at the stage, wasted in friction 


Tabte XI.—Properties of Steam on Expansion from an 
Initial Pressure of 164.9 Lb. per Square Inch Absolute 
when 0.44 of the Heat Available at each Stage is Wasted 
in Friction (k = 0.414). 



































! 
oy : oe. i} @ 2 
& |5_| 83 oe vt 1448 Pi 
e Ee gis _ 
2 ao | 64 3 -| 2 “o |o% 3 
3 2 > ‘z |> 
= sie«3 § = ‘ ss § 
sa|35u| & salSou & 
3. [ed | 8288/ s || 8. | od [825 2 
@3 | 6. )| E>5 B | se |e. |6>= & 
ae |22/$s2/ 2 | 33 |S 'fss 3 
‘ | --s = 
gu | Sa) a < | <* 2a is Ba — 
B.Th.U,|cubft.| cub. ft. | Ib. per |B Th.U. 
tq. in. | 
0 | 2711| 00:01 | 104.9 || 195 | 2936) 0.413 12.98 
5 | 2.863) 00326 | 155.3 || 200 | 3145) 0.444 11.40 
10 | 8.026| 0.0342 | 146.2 || 205 | 33 67|.0.488 10.53 
15 | 3.197 0.0368 | 1376 || 210 | 36.11) 0.516 9,815 
20 | 3.381) 0.0888 | 120.5 || 215 | 38.69) 0.568 9,101 
25 | 8.575) 0.0416 | 121.8 | 220 | 41.53) 0.598) 8.445 
80 | 3.783) 0.0436 | 1146 | 225 | 44.62) 0.662 7.814 
85 | 4.001) 0.0474 | 105.3 || 230 | 47.83) 0.702 | 7.235 
40 | 4.238| 0.0494 | 101.3 235 | 51.34/0.772| 6.604 
45 | 4.485| 0.0538 | 95.13 240 | 55.20) 0.818) 6.193 
60 | 4.764| 0.0562 | 87.83 || 245 | 59.24] 0.901) 5 729 
55 | 5.035| 0.0619 | 83.85 250 | 6381/ 0.969 5.299 
60 | 5.340) 0.0644 | 78.68 |} 255 | 6%.61/ 1.06 | 4.294 
65 | 5.662| 0.0688 | 73.79 || 260 | 73.91) 1.13 | 4.518 
70 | 6.006| 0.0732 | 69.18 || 265 | 79.54/1.24 4,164 
75 | 6.472) 0.0784 | 64.82 || 270 | £5.76)1.33 | 3.841 
80 | 6.764) 0.0842 | 64.70 275 | 92.30/1.46 | 3.542 
85 | 7.180) 0.0896 | 66 85 280 | 99.70) 1.56 | 3.263 
9) | 7.628) 0.0014 | 63.25 285 [107.5 | 1.72 | 3.004 
95 | 8.100) 0.103 | 49.87 200 [L161 | 1.86 | 2.765 
100 | 8614| 0.108 | 46.72 295 |125.4 | 2.08 | 2.644 
105 | 9.154) O119 | 43.72 300 |135.6 | 218 | 2340 
110 | %.750| 0.122 | 40.83 805 |116.5 | 2.44 | 2.151 
115 {10.36 | 0,134 | 348.20 310 |15%.7 | 2.64 | 1.975 
120. |tL.0% | 0.142 | 85 68 $15 |(71.9 | 288 | 1.813 
125 |U.74 | 0.154 | 33x.32 320 [186.1 | 3.16 | 1.663 
130 [12.51 | 0.162 | 31.11 825 |201.9 | 3.84 1.525 
135 {14.42 | 0.176 | 29.03 33) |218.6 | 3.72 | 1.897 
140 [14.20 | 0.190 | 27.03 335 [237.2 | 4.06 | 1.279 
145 |'5.18 | 0,200 | 25.24 340 |257.5 | 4.46 | 1.170 
159 |1615 | 0.216 | 23.53 745 [2798 [486 | 1.016 
165 |17.23 | 0.234 | 2193 350 |3u4.1 | 5.36 | 0.9781 
16) |1840 | 0.246 | 20.43 355 |430.9 | 5.82 | 0.8935 
165 |19.63 | 0.264 | 19.02 360 {360.0 | 6.33 | 0.8158 
170 |2095 | 0,204 | 17.71 || 365 [391.9 | 6.94 | 0.7447 
176 [22.42 | O.812 | 1647 370 |1266 | 7.64 | 0.6797 
180 [23.98 | 0.330 | 15.32 375 [4643 | 8.16 | 0.6204 
185 | 2563 | 0.364 | 14.24 380 [5051 | .. 0.5662 
190 |27.45 | 0 382 | 13.23 | 
there, when m= 0.90, and there is no loss by 
shock. In line 2 we get the speed at which the 


bucket should run to avoid shock. This is given 
by the relation 

sin (0 - a) Vv, 

sind 

where @is the bucket angle at ontrance, a that at 
discharge, and Vn-1 = the speed of flow from the 
preceding stage. In tho present case, 6 being 
80 deg. and a = 20 deg., the value of s is obtained 
by multiplying line 20 of Table IX. by 1.2663. 

The third line of the table gives p the ratio of the 
actual speed to the speed of synchronism, and the 
last line of the table gives the value of 

Ig =1-—2p + p? +h, (2p — p*), 
which is the fraction of the available heat wasted 
at a stage when it is under-speeded, and on the 
assumption that the stage efficiency is a parabolic 
function of the speed. 

The mean values of k, for the range between the 
first and third column is, it will be seen, 0.5839 ; 
for the range between the first and fourth column, 
0.5307 ; and for the range between the first and 
fifth column, 0.4730, these values being found by 
the same formule as used in determining the mean 


values of 1 in Table IX. 


q 

If, now, we plot these values down against the 
corresponding number of stages as indicated in 
Fig. 18, we find that the value of k, correspond- 
ing to 16 stages is 0.537, and the heat expended 
in 16 stages being, as already found, 55 B.Tb.U., 
the loss in the blades is k, U, or 55 x 0.537 = 
29.53 B.Th.U. From Mr. Speakman’s curve, 
Fig. 11 on page 582 of our issue of the 2nd 
inst., it will be seen that the clearance over 
the blade-tips for a turbine of this size is about 
4 in. As the blades are 11 in. long, the loss 


by leakage may be taken as ay x 55 0.63 
B.Th.U., since, as already pointed out, the line of 





TABLE XII.—Heat Batance ror Low-PressurE MARINE TurBINeE (Fic. 16). 
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1 13 71 so | te 19.03 7.10 1.27 0.8t 9.82 0.51 
2 2h 71 19 2.232 16.75 5.74 0.83 0 66 9.52 0.589 
3 3 7 19 2.749 19.39 6.95 08 0.76 10.87 0.558 
4 33 71 19 3 575 17.73 6.18 0.57 0.70 10.28 0.58 
5 5 71 19 4.652 16.36 5.36 0.41 ¢.63 9.98 0 609 
6 6} 71 19 5.873 16.33 527 | 0.83 0.60 10.13 6.621 
7 7.5 7L 19 7.111 17.93 6 13 0.30 072 10.78 0.60! 
8 9 5 19 8 630 22.27 8.48 0.31 1.04 12.44 0 56 
9 1l 7 19 10708 | 29.53 12 93 0.34 1.89 14.37 0.477 
10 ll 9 | 30 16.438 | 3!.57 14.80 0.36 2.45 14.06 0.446 
ie SS ee | 21.132 | 55.00 29.53 | 063 12.50 12.34 0.247 
Total 261.88 103.47 6.16 22.69 124.47 0.474 


flow of the leakage steam must conform approxi- 
mately to that of the main flow. The loss by ‘*carry 
over” to the exhaust is determined geometrically in 
the manner already explained (see Fig. 14, page 582). 
In this case Uy is 372.67, the corresponding volume 
from Table XI. is 445.4 cubic feet, and the velocity 
with which it leaves the last ring of blades is 
therefore 864 ft. nearly. The bucket speed being 
107.60 ft. per second, we find by the same pro- 
cedure as employed in Fig. 14, page 582 
ante, that the absolute residual velocity of the 
steam as discharged is about 792 ft. per second, 
792\? 
224) -— 
B.Th.U. per pound. Hence for this group we get 
the following balance-sheet as to the available heat 
expended :— 
Total heat accounted for per pound of B.Th.U. 
steam passed... ne sen Se 55.00 


equivalent to a kinetic energy of ( 


Loss in blading... os a 29.53 
»» by leakage over blade tips... 0.63 
» by “‘carry-over”  ... ee 12.50 


Hence the ‘‘ indicated” work in the group is 
only 12.34 B.Th.U. per pound of steam passed. 
This very low figure results from the fact that the 
group is greatly under-speeded. 

In proceeding to compute in a similar way the 
balance-sheet for Group X. we note that: U, for this 
group is U, for group XL, or 372.5 — 55 = 317.5, 
and with this value as starting point tables can be 
prepared for Group X. exactly similar to Tables IX. 
and X. In this case the heat balance turns out to 
be as follows :— 





B. Th. U. 
Indicated work... ee 14.06 
Loss in blading... vs e 14.80 
»» by leakage over blade-tips ... 0.36 
» by “carry-over”... coe Bee 2.35 
Total heat expended per pound of 
sseam passed... ee ie = 31.57 


Treating the remaining groups in the same fashion, 
we get finally the general Table XII. given above. 
The over-all efficiency, it will be seen, is 0.476, as 


compared with 0.769 in the case of the electric- | 


light turbine, the decrease in economy being due to 
the reduction in the bucket speed rendered neces- 
sary by the requirements of the propeller. Were 
it possible to run this turbine at its best speed, it 
would show a higher efticiency than the electric- 
light turbine already discussed, since it is relatively 
much longer. Asa result, the heat expended per 
group per pound of steam passed is less, or, in other 
words, the ratio of expansion in each group is 
reduced, so that the maximum speed of the steam 
through a stage departs less from the minimum 
than was the case with the electric-light turbine, 
and it would be possible to fix a bucket speed for 
the group which would make the ‘loss fraction ” 
but little greater than it is in a single stage running 
at its synchronous speed.* 


(To be continucd.) 








Tar Ececrric Licut at BatH.—An offer has been made 
by a syndicate to take over the electric lighting under- 
taking which the Bath Town Council bought from acom- 
pany ten years ago. The works are said to have cost 


164,000/., including a recent loan of 4000/., and the offer | pa 


is reported to be 200,000/., with promises of reduced 
charges for public lighting. 


* Erratum.—In line 4 of the footnote on the propor- 
tion of the standard blade, at the bottom of page 511 
ante, the radius from B should be 3 units, as correctly 
shown in the diagram Fig. 4, and not 34 as printed. 


'THE INSTITUTION OF MECHANICAL 
| ENGINEERS. 


On Friday last a general meeting of the Institu- 

| tion of Mechanical Engineers was held at the Insti- 

tution House, Storey’s Gate, the President, Mr. 

KE. P. Martin, occupying the chair. The paper set 

down for reading and discussion was a contribution 

by Mr. Thomas Clarkson, of Chelmsford, the title 
being 


‘*Sream as A Motive Power ror Pustic- 
Service VEHICLES.” 


That the subject was one of unusual interest was 
evident from the crowded state of the theatre, 
seats having to be found on the p!atform for some 
;members who could not find accommodation else- 
| where. The paper was read by the author in 
| Person ; and, we may add, was so excellently read 
| that it was a pleasure to follow it. 

It had been anticipated that Friday being the 
\second day of the great Motor-Car Show at 
| Olympia—when the leaders of the motor-car world 
are gathered in London—there would have been 
a great attendance of the best-known authori- 
ties in the industry, and a discussion-royal be- 
| tween the internal and external-combustion chiefs. 
Notwithstanding the large audience, however, there 
was practically no opposition ; and the boiler party 
'—who may be looked upon, in a Parliamentary 
|sense, as having been in power—had it all their 
own way. The fact is the Olympia Show is the 
'great fair and market for the industry ; it is the 
| Nijai Novgorod of the motor-car, and makers 
| cannot afford to lose an evening’s chance to rivals, 
especially during the early days of the Show. 
| Fortunately, Mr. Martin adjourned the discussion 
'to a special meeting to be held this day week (the 
| 30th inst.), when doubtless the explosion party 
| will bo heard. Petrol has so prevailed over steam 

of late that the discussion of last Friday must 
seem to the internal-combustion men almost like a 
| ** back-fire.” 
We print Mr. Clarkson’s paper in full elsewhere 
| in the present issue, but the author made some addi- 
tions tothe reading. Referring to the advantages of 
steam for public-service work, he observed that it 
was sometimes urged against the steam-bus that it 
was more expensive in fuel consumption. There 
might, he said, be something in this objection if it 
were possible to be sure of two things: firstly, that 
the limit of economical work had been reached in 
steam ; and, secondly, that the price of petrol would 
not rise above its present figure. It was, the speaker 
said, impossible to make either of these assump- 
tions, inasmuch as the economy of the steamer was 
steadily increasing, while there was also the ten- 
dency to increase in the price of petrol, a combina- 
tion of influences which could only have the result 
of placing the steamer well ahead in respect of fuel 
cost, as it already was in maintenance charges. 

The author further supplied the figures for the 
third year to October, 1906, left blank in the table 
of maintenance costs as given in the advance 
copies of the paper which had been distributed. 
These figures we have added to our reprint of the 





r. 
“ regard to the item of repairs, Mr. Clarkson 
was under the impression that the amount included 
work done upon the carriage, and embraced clainis 
in respect to accidents. The maintenance of tyres 
had been estimated at 14d. per mile throughout 
the whole period of three years. This, according 
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to results, was rather more than sufficient. The 
tyre reserve fund, he - believed, amounted to 
6561. 18s. 2d., which proved that the charge allowed 
was higher than was necessary in the case of single- 
deck omnibuses. 

The reading of the paper having been concluded, 
Mr. Clarkson threw upon the screen a number of 
slides, chiefly of historical interest, as showing the 
development which had taken place in the con- 
struction of public-service vehicles. 

Colonel R. E. B. Crompton, in opening the dis- 
cussion, pointed to the crowded state of the room 
as evidence of the interest taken in the subject of 
the paper just read. Thirty-five years ago he had 
driven a steam-bus carrying 135 people; but it 
was not until recent times, when Mr. Clarkson, in 
England, Mr. Serpollet in France, Mr. White in 
the United States, and one or two others devoted 
themselves to the question, that any real advance 
was made towards rendering possible the use of 
steam on the high road for passenger traffic. The 
author had asked whether engineers were justified 
in assuming that the ordinary methods of steam- 
generation and application represented its highest 
practical possibilities. That, the speaker considered, 
was a very pregnant question. Mr. Serpollet had 
approached the subject of the use of steam in a 
manner entirely different from that originally fol- 
lowed, whilst White, Clarkson, and one or two others 
had carried on the investigation. It was to them that 
engineers owed the revelation that they had for 
years been using engines which were not steam- 
engines, but hot-water engines. The speaker was 
prepared to support Mr, Clarkson, and there were 
many others who would do the same. It was not 
a matter for users of steam on the high road only, 
but for whoever would use steam with economy. 
If steam was to continue in the face of the com- 
petition of the internal-combustion engine, the lines 
to be followed were those laid down by the author. 
That might mean a great deal ; it might mean the 
revolutionising of marine and locomotive practice ; 
if they were not revolutionised, they would have 
togo. Six years previously the speaker was em- 
ployed by the War Office to investigate these mat- 
ters. He bought a car fitted with substantially the 
same form of generator as that shown by the author, 
and though it could hardly be driven with saturated 
steam or with degrees of superheat then considered 
safe—say, 30 deg. or 40 deg.—when the tempera- 
ture was raised to 800 deg. or 900 deg. superheat 
the case was entirely different ; the consumption 
of steam and fuel being about one-third of that 
which would have been required with more ordi- 
nary temperatures. 

Mr. Serpollet had been invited to attend the 
meeting that evening, but it was possible, Colonel 
Crompton thought, that owing to indisposition he 
had been unable to come over. No doubt, the 
speaker continued, those present had read about 
the excellent performance of the steam-omnibus 
sent over from France, and in this Mr. Ser- 
pollet had only put into practice, in a somewhat 
different form, the theories evolved by Mr. Clark- 
son. He considered, however, that Mr. Serpollet 
had attained higher results in regard to economy. 
The subject of circulation of water and steam in 
these so-called flash boilers was a very interesting 
one, but it had only recently begun to be partially 
understood. Years ago flash boilers were used by 
Perkins and others; but there were very great 
differences between the old flash boilers and 
those of the present day. Like everything else, 
they required thought in design and the elimi- 
nation of faults. They had never had the defect of 
getting stopped up, as the deposit from the feed- 
water did not settle in the boiler, although no one 
knew where it went. Nevertheless, flash boilers 
had other peculiarities that were puzzling, and were 
only now beginning to be understood. Boilers 
that would generate steam sufficient for a given 
power—say 30 horse-power—would suddenly fall 
off in duty, so that it was impossible to get more 
than, perhaps, 10 horse-power for a quarter of an 
hour at a time, after which they would resume 
their original output. That was a very puzzling 
thing, and Mr. Serpollet,had attempted to explain 
it in words which the speaker quoted substantially 
as follows :—‘*I can only account for this kind of 
thing on the supposition that at times something 
analogous to priming takes place in the flash boiler ; 
that, instead of the coils being filled with water at 
one part, and water and steam in the next,.and 
clean, dry, superheated steam in the last of the 
coils, some of the water enters, and is quickly 


passed into its spheroidal state, and goes in the form 
of water drops along with the steam, and even- 
tually gets through to the engine in that form.” 
That meant, Colonel Crompton pointed out, that 
there was a mechanical mixture of water in its 
spheroidal state with highly superheated steam. 
Mr. Serpollet succeeded in preventing this by re- 
versing the direction of the coil ; and it was a fact 
that sulkiness in steam-raising never occurred with 
a Serpollet coil. He believed that in the White 
boiler the difficulty was overcome by other means, 
and Mr. Clarkson has got over it by varying the 
coupling up of his coil. Mr. Clarkson had also satis- 
factorily attacked the problem of using steam at 
very high temperatures without extraordinary 
precautions in respect to lubrication. As a matter 
of fact, it would appear, the speaker said, easier 
to lubricate the sliding surfaces of piston-rings and 
valves in an engine using steam at as high a tem- 
perature as 800 or 900 deg. Fahr. than those of 
one using steam superheated to a more ordinary 
degree ; and also less lubricant would be needed. 

The next point the speaker considered was the 
form of engine to be used. It was evident that, 
with very high temperatures and small engines it 
was a matter of great importance that the surfaces 
should not be disturbed by rapid change of tem- 

rature ; and in this respect, the speaker thought, 

r. Serpollet had taken a very satisfactory lead. 
For years engineera, whenever they thought of a 
steam-engine, had in their minds a steam-engine 
with slide valves. If any person at the present time 
were inclined to look down on James Watt, with his 
ee valves, and on later engineers with their 
ift-valves and complicated tappet motions, he had 
but to observe what was now being done to see how 
wrong such an attitude of mind would be. Mr. Ser- 
pollet had gone back to the mushroom valve, which, 
in the opinion of the speaker, was the only thing 
for very high temperature steam. There had been 
a revolution in the use of steam on the Continent, 
and link motions with slide-valves were either 
dead or passing away. The cam with the lift- 
valve was taking its place, and had the merit 
of being perfectly satisfactory with highly super- 
heated steam. 

Mr. Serpollet with a simple engine could, the 
speaker remarked, cut off at an early part of the 
stroke, and coull also get a satisfactory release, 
obtaining as good a result with his simple engine as 
the others reached with ordinary compound and 
triple-expansion engines. Mr. Serpollet’s practice 
had varied from that of Mr. White, the latter adopt- 
ing extreme expansion, with a low-pressure cylinder 
four times the capacity of the high-pressure cylinder. 
Mr. White had, however, succeeded in getting nearer 
the internal combustion engine in regard to actual 
efficiency of fuel than anybody else with whose 
records the speaker was acquainted. There was a 
record put forward three years ago by Mr. Ben- 
jamin, and again by Professor Carpenter in the 
United States, that with road-car and omnibus 
engines, not exceeding 30 horse-power, a pound of 
petrol or paraffin produced one brake horsepower ; 
he believed that the fucl consumption had even 
been brought down to 0.8 lb. per brake horse- 
power. That, Colonel Crompton said, was a re- 
makable result for a non-condensing engine, and 
from actual measurement he knew that there were 
some’cars on the road, weighing 1? tons fully loaded, 
that had been able to run at full speed with light 
loads—perhaps a little over a ton—14 to 15 miles 
per gallon of benzine, which, when worked out, 
amounted to 0.8 lb. of fuel per brake horse-power 
per hour. It was a new era in the use of steam, 
and the friends of that old and tried servant had 
now to take the problem up and work it out on the 
lines that had been followed so successfully by Mr. 
Clarkson. 

Mr. Ernest W. Fuller, engineer to the Torquay 
Motor-Bus Company, spoke next, and opened with 
a remark that must have reminded some of an old 
saying about shoemakers and leather. Torquay, 
he said, was famous for two things: it could not be 
beaten as a health resort, and it had an absolutely 
reliable motor-bus service. During his stay at 
Torquay, almost three years, his lost mileage was 
0.98 per cent. of the total distance recorded on 
the time-table. The first Torquay car, which had 
been shown on the screen, was the earliest car that 
Mr. Clarkson’s firm had made for the public 
service. The completed mileage record of that 
car was 44,152 miles. It was still running as well 
as ever; but the body work had been somewhat 





shaken up during the last twelve months owing to 





the bad state of the roads resulting from the con- 
struction of tram-lines, The first boiler of that 
car had run for eighteen months, and he had sent 
it to Mr. Clarkson to be re-tubed. It was one of 
the old type of fire-tube boilers, and the driver 
allowed his water to go too low. ‘That burned 
the bottom out, with the result that the tubes 
leaked. The company had eight of Mr. Clark- 
son’s cars. One of the first three had com- 
leted a mileage of 48,000 miles with the same 
iler that was fitted when tho car first went into 
service three years before, the same tubes being in 
use. These boilers had 588 tubes, and the only 
thing from which they suffered was the foolhardi- 
ness of the drivers. It was needful to see the 
burner at work to realise what it would do. It 
was a perfect burner, and gave absolutely no trouble 
if it were blown through and the deposit of carbon 
removed twice a week. The spur-gear wheels had 
not been renewed in any of the cars. On four cars, 
fitted with Joy’s valve gear, new slide-valve rods 
had been put in. These slide-valve rods had 
metallic packing, and each worked in a gland about 
2 in. long, having grooves; they were ground a good 
fit. Everything on the engine and the car was 
constructed on sound scientific principles, and with 
good workmauship. They had found it advisable 
to renew the piston rings after running about 
19,000 miles. The oil-distributor on these ongines 
was, the speaker said, a fine piece of mechanism. 
On one occasion, however, soda had in some way or 
other been put in, presumably into the gear-box 
and the crank-chamber ; and that had the effect of 
saponifying the oil, which clogged the tubes up ; 
the connecting-rods seized, and afterwards required 
new bushes. Messrs. Clarkson’s cars were famed at 
Torquay for their absolute silence, being free from 
noise and vibration, except when going over the 
surface contact-studs of the tramway company. A 
very flexible drive was obtained with these steam- 
cars, and skidding at Torquay was now unknown, 
although when the speaker first went to Torquay, 
three or four years ago, skidding was frequent. 
Tyres were then constructed of better material 
than that used at the present time, rubber being 
now less pure, and mixed, - saga with some 
form of grit. At any rate there was now scarcely 
any skidding, although slipping occasionally took 
place going down hills. There was with the steam 
drive an entire absence of change-speed gear ; there 
was no electric ignition and no friction-clutch. In 
the summer, for journeys round Dartmoor, a distanco 
of about 84 miles, over a very hilly district, the ordi- 
unary bodies were replaced by char-d-banes. The 
loaded cars had a weight on the back axle of 2 tons 
15 cwt., and on the front axle of 1 ton 17 cwt. Alto- 
ether, the speaker considered the performance at 
orquay remarkable. With a little boiler—nota 
flash boiler—18 in. in diameter and 20 in. high, 
having 588 tubes, and using a Clarkson burner, they 
had managed to carry twenty people in the char-i- 
banes up che hillsround Torquay. One of the hills 
had a gradient of 1 in 9, and was $ mile long, and 
another, about } mile in length, had a gradient of 
1 in 8. At Torquay, however, a good many 
brake parts were worn out in consequence of the 
numerous stops on the routes. On one route they 
had 500 compulsory stops in a day, and on four 
other routes 400 stops daily. The cars were also 
stopped wherever hailed. In conclusion, he would 
confirm the author’s statement that the steam- 
omnibus of the present day was a very reliable and 
satisfactory machine. 

Mr. David J. Smith, the representative of Mr. 
Serpollet in this country, said that up to now 
there had been no data relative to superheated 
steam. Apart from Mr. Clarkson and Mr. Serpollet, 
there had been no successful user of the flash 
boiler as applied to commercial vehicles on the 
road—of course, not counting the old vehicles that 
had been thrown on the screen, which might ox 
might not have used the flash boiler. While 
agreeing generally with the principle of Mr. Clark- 
son’s system, the speaker considered that the 
author had not gone far enough ; for while he used 
steam which, to the ordinary engineer, seemed 
high in superheat—namely, at 800 deg. Fahr.—he 
(the speaker) advocated, and Mr. Serpollet used, 
steam at a temperature of 1200 deg. Fahr. This, 
compared to ordinary steam practice, would be 
very high; so much so that engineers generall 
said it was impossible to lubricate engines with 
steam at that temperature. He would state, how- 
ever, that not only was it possible to lubricate the 





cylinders, but, as Culonel Crompton had pointed 











690 ENGINEERING. [Nov. 23, 1906. 


= —— 


35—40-HORSE-POWER MOTOR-CAR AT THE OLYMPIA EXHIBITION. 
CONSTRUCTED BY MESSRS. JAMES AND BROWNE, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 693.) 
















































ere | y 


——— 


out, it was very easy. Apart from the fact that'| 
an unsuitable oil might be used, when lubrication | 
would not take place, there was no trouble at all | 
at that high temperature. By the time the steam | 
was reduced to the pressure at which it worked 
in the cylinder it had also dropped to about | 
800 deg. or 900 deg, a temperature at which, 
in the case of Mr. Clarkson’s system, the) 
steam left the boiler, and at which _ there| 
was no difficulty in lubricating the cylinders. | Fig. 5. 
The speaker had noticed that Mr. Clarkson claimed 
for his omnibuses—and the claim might relate to 
single deck vehicles—a distance run of 4} miles 
per gallon of paraffin. At the Scottish reliability 
trials the Serpollet omnibus accomplished very 
nearly 7 miles per gallon, the engine developing 
40 horse-power. As far as Mr. Smith could say, 
the best petrol 40-horse-power *bus gave a con- 
sumption of about 1 gallon of petrol for 5 miles, 
and petrol was at the present time about two-and- 
a-half times the price of paraffin. In fuel con- 
sumption alone, therefore, steam had a great ad- 
vantage. Colonel Crompton had referred to the 
lowness of consumption of an engine using highly 
superheated steam, and had instanced an engine of 
30 horse-power with a consumption of only 0.8 lb. 
of fuel per horse-power. Using steam of a higher 
superheat in an engine which was only rated at 
5 horse-power—the steam being at a temperature 
of 1200 deg. Fahr. on leaving the boiler—the con- | 
sumption was also cut down to 0.8 lb. of paraffin. | 
He understood Colonel Crompton had referred to 
petrol, Ordinary engines of small weight and 
power used, on an average, 36 lb. of steam per 
horse-power per hour. The small 5-horse-power 
engine, he would say, used 10 lb. of steam per 
horse-power per hour, a consumption thought 
impossible except with large plants, either com- 
pound or triple-expansion. 

The great advantage obtained in the Serpollet 
system was undoubtedly the separation of the 
pumps from the engine. In any flash boiler the 
steam was used as fast as it was generated by the | not supply sufficient water to the boiler to enable | boilerand burner. It was known that on many cars, 
hoiler, and there would come a time when, in| the latter to generate steam for the engine. Mr. | and he believed it was so in the ‘‘Chelmsford 
mounting an incline, the engines would be running | Serpollet was the first to supply a complete and | system, there was also a separate pump for pum 
so slovly that the pumps, if driven by it, could|independent pump and engine for feeding his | ing water to the boiler, hut Mr. Serpollet had no 
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other pump but that driven by the small engine ; 
so that when going up a long hill, when the main 
engines were going slowly, the pump could be driven 
fast, the speed of the pump being varied to suit 
the demands of the main engines. In descending a 
hill, when no steam was required, instead of wear 
and tear taking place in the pumps, these were 
stopped—a great advantage in commercial vehicles, 
as it not only reduced wear and tear, but greatly 
simplified the machinery generally. Colonel 
Crompton had also referred to engines, practically 
of a new design, which were to use steam of very 
high temperatures. The speaker was not sure 
whether Mr. Clarkson fitted piston or slide-valves 
at present, but he did not think that his engine 
could be used with higher temperatures than those 
now adopted. Mr. Serpollet had started with a 
four-cylinder single-acting engine and mushroom 
valves, and had now a double-acting engine ; and 
he retained mushroom valves because he 
found it impossible to lubricate either slide or 
piston valves at the temperature at which he 
worked. Another point which Mr. Clarkson had 
uot touched upon was the great ease of condensing 
uperheated steam. While it was absolutely neces- 
sary that no steam should be shown in the public 
service vehicle, it was equally essential that it 
should be condensed and returned to the boiler ; 
otherwise a very large quantity of water would 

ive to be carried, and the steam would have 
o be oes a of by passing it over the flues, 
nd superheating it, as was done in the case 
vf steam - lorries. With superheating of that 
‘escription there was tess a no great amount 
of heat left in the steam by the time it had done its 
work, even in a single-acting engine. In the double- 
cting engine, with the open cylinder, such as was 
used in the White car, the low-pressure cylinder 


had | double-acting slide-valve engine. 
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practically acted as part of the condenser, inasmuch 
as it brought the pressure down to about 2} lb. to 
the square inch, and the temperature of the steam 
to a little above boiling point. Another great ad- 
vantage of the flash boiler was that the water could 
be returned to the tank and used over and over 
again, and the oil contained, either in suspension 
in the water or emulsified with it, had no effect what- 
ever on the boiler. 

The great difficulty met with in the case of the 
shell boiler was, that when the water was returned 
priming took place ; no grease-separator was able 
to stop this, and the consumption of water got 
higher and higher as time went on, Mr. Serpollet, 
in his omnibus, had adopted practically the same 
system as Mr. Clarkson. There wasa pair of similar 
double-acting cylinders, and there was no link- 
motion. The engine comprised about half thenumber 
of working parts contained in the design of an ordinary 
Instead of rock- 
ing levers, eccentrics, and links, there was simply 
a cam-shaft, driven by a gear-wheel on the main 
crank-shaft. The engine geared in with the counter- 
shaft by spur-gear, one gear being mounted on the 
engine-shaft, and the other on the counter-shaft. 
On the ends of the counter-shaft, as in the ‘‘Chelms- 
ford” design, there was a pitch-chain, which drove 
direct on to the back wheel. No pumps whatever 
were driven by the engines, the latter driving the 
car alone. There were on the car only two pumps, 
one for water and the other for oil, and the fuel oil 
was not under pressure. The lubricator was driven 
by the Serpollet small engine, which drove the 

umps, so that the lubrication was positive, and 
ubricant was supplied before the main engine was 
started. 

The speaker went on to say that Mr. Serpollet 
considered that automatic devices sooner or later 
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gave trouble, no matter what their purpose, whether 
to regulate the burner or the pressure, and he had 
therefore abandoned all such devices. To relieve 
any undue pressure in the generator, a safety 
valve was provided, which blew water, not steam, 
out of the generator when the pressure exceeded 
the desired limit. The driver any range of 
pressure between 200 lb. and 1200 Ib. at which he 
could work. 

The life of the flash boilers, continued the 
speaker, was believed to be fairly long, but 
Mr. Serpollet did not claim that the duration of 
his boilers would be as long as that of Mr. Clark- 
son’s generators, where the temperature of the 
steam was regulated by the thermostat ; but in actual 
practice boilers frequently worked for eighteen 
months without replacement of a coil. It should 
be borne in mind that a coil could be taken out and 
replaced by a man who was incompetent to take 
out and replace a tube from an ordinary boiler. The 
joints were made outside the generator, and were not 
exposed to flame. As the result of experiments 
made by the speaker, he had obtained an evapora- 
tion of 23 lb. of water per square foot of heating 
surface for the whole boiler; these results, how- 
ey were not obtained in the case of a Serpollet 
"bus. 

The next speaker was Mr. W. Eliot Thomas, 
secretary of the Torquay Motor-Bus Company, who 
remarked that, although not an engineer, he had, 
for the first three months of the working of the 
Torquay Omnibus Company, to act in that capacity, 
until Mr. Fuller took charge of the engineering 
side of the undertaking. e submitted figures 
compiled from actual experience, reminding the 
meeting that these figures were not the results of 
an experiment lasting a few weeks, or even 
a few months, but represented what had “been 
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learnt by actual operation during three years’ 
working in a very difficult piece of country. He 
would refer, firstly, to the question of oil consump- 
tion. In the first year the oil consumption was 
at the rate of one gallon for 3.5 miles; in the 
second year, for 3.78 miles; and during the year 
ended at the beginning of last month it was one 
gallon for 3.66 miles. Turning to the figures which 
Mr. Clarkson had given, the speaker desired that 
these should be absolutely accurate. 

Taking the year 1905, the figures given in the 
geese on the table of maintenance cost for the 

evonshire service were, for the total operating 
expenses, 6 23d. per mile; these should be 6.33d. 
per mile. [It was subsequently pointed out that 
the difference arose through Mr. ‘Thomas calculat- 
ing the figures to three places of decimals.] That 
would make the last year's total operating expenses 
less than the second year’s—6.248d., as against 
6.33d.; if income tax could have been eliminated, 
the amount would have been reduced to 6.1d. He 
would point out also that wages and salaries 
included not only all that had relation to traffic 
and maintenance, butalso all the company’s charges, 
other, of course, than directors’ fees. Then the 
item of repairs included all the supplies from 
Messrs. Clarkson, all the work done by outside 
firms to the coaches, including, during the past 
year, a special expenditure of 20l. on three cars to 
fit open-air seats, repairs to the garage, &c. Again, 
‘‘other expenses”’ included rates, rents, taxes, 
electric light, insurance, legal and bank charges, 
postage and stationery. The omnibuses ordinarily 
ran 80 or 90 miles a day. On one route, with 
gradients of 1 in 10, and of which only one-third 
was level, the distance journeyed was 81 miles a 
day ; on that route there were 00 compulsory stops. 
The other four buses had a route 8 miles long, the 
mileage average per day being 82 miles ; the hills in 
this case were from half to three-quarters of a mile 
long, with an average gradient of 1 in 9; the com- 
pulsory stops numbered 300. During the summer 
three of the omnibuses were fitted with char-a-banc 
bodies, and travelled a distance of 80 to 100 miles 
round Dartmoor, doing over fifty trips during the 
year. Those omnibuses had climbed hills of 14 miles 
at one time, with gradients which at the steepest 
part were lin 8. He would also mention that the 
"buses had run from 20,000 to 50,000 miles in all 
weathers. On the sea route at Torquay the sea 
frequently broke over the road, and on more than 
one occasion the only vehicles able to pass along 
the direct route to the station were the steam 
motor-omnibuses. A petrol-bus had made the 
attempt, but got stranded, and was shortly after- 
wards taken off the service. Smoothness of run- 
ning, absence of noise, and reliability were points 
to which Mr. Fuller had drawn attention. He had 
also stated that the compulsory losses of running 
did not exceed 0.98 per cent. of the time-table 
mileage; that, however, did not apply to the 
three years, but only to tho past year. The figures 
for the first year were just under 3 per cent., for 
the second year just over 1 per cent., and for 
the past year just under 1 per cent. of lost mileage. 
As to reliability, he knew that the. clerks in 
the banks never troubled to look at the clock be- 
cause they knew the time by the passing of the 
steam-buses. On the question of noise he con- 
tended that the petrol-bus could be heard half a 
mile away, whereas it was not always possible to 
tell when the ‘‘Chelmsford” ‘bus was near. In 
fact, on one occasion it had passed him without 
his knowing it. 

Mr. Herbert Birch said he could only represent 
the practical side of the question, as he was not an 
engineer ; but he would comment upon the enor- 
mous value, from his point of view, of the use of 
steam-motors on country roads, Believing that 
the interest of the meeting was not wholly academic, 
he would speak as one responsible for the organi- 
sation of an important road service in a hilly 
part of West Wales, where the gradients were as 
much as 1 in 4.7, lin 5, and 1in 6. In this he 
was speaking with due sense of responsibility, and 
was sup rted by the authority of the local sur- 
veyor. The ‘‘ manin the street” talked lightly about 
agradient of 1 in 10; but if he saw the tramcars 
coming out of the tunnel at Aldwych, and was told 
that the gradient there was 1 in 10, he would 
regard statements as to gradients of 1 in 5 as in- 
credible. He had had an experimental run on a new 
‘*Chelmsford ” steam-car. It journeyed to Wales, 
and accomplished 650 miles at an average speed of 
12 miles an hour, and it travelled through the 








hilliest part of Wales at an average of 10.1 miles' 


an hour, It carried twenty-eight passengers, the 
aggregate load (including the car) being 7 tons, up 
hills of 1 in 5 and 1 in 6; some of the hills had no 
gradient less than 1 in 8, and were 4 miles to 
5 miles long. One of the speaker’s directors had 
come to London with the intention of ordering 
petrol-omnibuses for the Welsh roads, but no one 
would undertake the contract. He, however, 
obtained steam-omnibuses and they did the work. 
One of these care, carrying forty passengers, had 
gone up a hill of 1 in 6—an extraordinary record, 
and one which demonstrated the immense value of 
the steam-motor from a commercial point of view. 

Mr. W. J. Talbot, of Walsall, said he believed 
that at least three-quarters of the motorists of the 
country regarded steam-cars as of nouse. Experi- 
ence, however, was needed to appreciate their advan- 
tages as compared with petrol-cars. It appeared 
that Mr. Clarkson used forced lubrication, a subject 
dealt with generally in a er by the late Mr. 
Alfred Morcom on ‘ Quick: volution Engines.” 
Keferring to the small amount of ‘wear with 
forced lubrication, some years ago he had been 
shown one of Mr. Morcom’s engines which had 
been running for two years at 450 revolutions ; 
when this engine was dismantled the tool-marks 
were to be seen on the bearing at the bottom 
end of the connecting-rod, showing practically no 
wear. In another instance the speaker had ex- 
amined an engine which had been running over 
two years at 550 revolutions, and had not been 
touched with a spanner, the hours of running 
being sixteen per day. One result of this infini- 
tesimal amount of wear was that engines like 
those of Mr. Clarkson might be greatly simplified 
and cheapened by substituting bushes for compli- 
cated mechanisms for adjustment of wearing parts. 
He could see no reason why steam-cars should not 
be absolutely reliable if forced lubrication with 
such a pump as Mr. Clarkson used were applied, 
and a liberal use were made of split cotters. It 
might be difficult at first to appreciate that the 
boilers used on these engines did not get scaled 
up; but, as Colonel Crompton had pointed out, 
there was neither scale nor oil left in them. 
The speaker would ask Mr. Clarkson how the 
coils he used were joined up one to the other; 
was it by some form of union joint? What 
was the length of tube used? Was one tube 
used for one coil, or did one tube suffice for 
three or four coils? If only one tube was used 
per coil, did Mr. Clarkson use some kind of 
union joint, or did he weld or braze them together ? 
Further, he would like to inquire whether Mr. 
Clarkson regulated the speed of his omnibuses by 
the throttle-valve or by expansion. Had the cross- 
stay on the top of his tubes, which appeared to 
stay one coil to the next,’any other function than 
that of staying? The stay was in tube form. 
Colonel Crompton had spoken favourably of lift- 
valves as compared with piston-valves. While 
scarcely venturing to oppose Colonel Crompton 
on that point, he would say that the piston-valve 
designed by Mr. Clarkson would run with super- 
heated steam for years without touching, and still 
be steam-tight, whereas the lift-valve would not 
remain tight, but had a habit of getting very leaky 
and slack. 

Mr. A. Crane stated that, as a member of the staff 
of the London General Omnibus Company, he 
would like to refer to the question of side-slip and 
skidding. When at Torquay the ’buses first started 
with Parsons chains attached, and he understood 
that these were adopted because the slipping was 
so great. Was he right in supposing that they had 
now been done away with altogether? He would 
like to hear a little more about this question of 
side-slipping, which had given so much trouble 
with public-service vehicles. 

The meeting was then adjourned until Friday, 
the 30th inst., when the discussion on Mr. Clark- 
son’s paper will be renewed. 








THE OLYMPIA MOTOR-CAR 
EXHIBITION. 

Tue exhibition of motor-cars organised annually 
by the Society of Motor Manufacturers and Traders 
was opened on Thursday, the 15th inst., and has 
proved to be even a more striking success than the 
Show of last year. The many thousands of people of 
both sexes he have thronged Olympia during the 
last seven days may well excite surprise, and how 
deep their interest is in the mechanism of motor- 








cars is a matter for speculation. The fact is the 
Motor-Car Show has become a part of the Londoner's 
season, just as Derby Day and the boat race are ; and 
as people who would hardly distinguish between a 
race -horse and a hackney, or tell a racing eight from 
a clinker-built four, go to Epsom or Putney on a 
certain day of the year, so do their like go to 
Olympia, without having an idea of buying a car or 
doing anything more than looking at the beautiful 
varnished panels, and wondering vaguely at the 
miraculously got-up chassis, such as maker never 
delivered, nor customer ever saw on road or garage. 

Great, however, as is now the success of the 
motor-car show, its future is threatened. There is 
a portent of a more speedy, more exciting, and far 
more neck-risking means of locomotion. The flying 
machine is—-metaphorically only as yet—in the air. 
The Daily Mail has offered a prize of 10,0001. to 
the ‘‘ first person who flies on an aeroplane from 
London to Manchester in one day, with two stop- 
pages en route tu pick up petrol ;” and to this the 
Adams Manufacturing Company will add 20001. if the 
aeroplane has a British-built ‘* Antoinette” motor, 
and is entirely made in Great Britain or her depen- 
dencies. Further, the proprietors of the Auto-Cur 
offer an additional 5001. provided the engine is made 
by a British motor-car manufacturer. Yesterday 
the announcement was made that Lord Montagu of 
Beaulieu, who is editor of the weekly paper The 
Cur, offers another 10001. to the fund, as well asa 
five-hundred-guinea challenge cup. How much 
more will be added before the excitement dies 
down it is impossible to say. A sum of 13,5001. is, 
no doubt, a substantial inducement to inventors 
or experimentalists ; but anyone who attempts the 
task set need be prepared to spend that amount 
multiplied a good many times before he ean hope 
for success. We are not informed whether 
there is to be a stake-holder ; but, if so, the posi- 
tion ought to settle the old age pension problem 
for any middle-aged gentleman of sound constitu- 
tion and steady habits. 

That it will be possible to make machines that 
will fly for moderate distances, and carry the weight 
of a man, there can be little doubt; but, in this 
connection, it is more than a moderate distance from 
London to Manchester, and the two stops, which 
appear to be insisted upon, are, perhaps, a little 
unkind, as the most ardent desire a flying-machine 
man can have, when once in the air, is to stop 
there, so long as he is not caught by a side wind. 
Still, although it may be some time before the 
award is claimed, yet the enterprise and spirit of 
our contemporaries and the Adams Manufacturing 
Company are. greatly to be admired; and we cor- 
dially echo the wish that the first to make an aerial 
voyage of any length may be a Briton, travelling on 
a British flying-machine. We may add that Lord 
Montagu, who shows a sound and generous apprecia- 
tion of the difficulties of the task, undertakes to pay 
5l. a mile for every mile accomplished by the flying- 
machine completing the longest distance without 
touching the ground ; so that if the complete dis- 
tance were accomplished in this way, a sum ap- 
proaching 10001. would be reached. If the other 
contributors to the fund would modify their offers 
to harmonise with that of Lord Montagu, they 
would do much to advance one of the most interest- 
ing mechanical problems of this age or any other. 

We must, however, descend from the clouds, and 
turn our attention to the earth-bound motor-car as 
exhibited at the Olympia Show. The exhibits are 
so numerous—there are over 260 stands numbered 
in the catalogue—that we can only hope, with the 
space at our command, to even mention a small 
number of them. The time allotted to the Show 
is also too short to make a thorough critical selec- 
tion of what is best worthy of attcntion ; and we 
are painfully aware that many meritorions devices 
and inventions may have escaped our attention. In 
this respect we feel constrained to repeat what we 
have previously said as to the difficulty of gaining 
information in many cases, Exhibitors will go to 
great expense in getting up their stands and send- 
ing cars, but too many hand the whole thing over 
to salesmen who hare but an imperfect know- 
ledge of the mechanism of their wares. This 
appears to be a short-sighted policy. 

We have on previous occasions, both in connection 
with former shows and in separate notices, described 
some of the most prominent and important cars in 
the Exhibition. to these we do not think it neces- 
sary to make further reference ; our readers mu:t 
not, therefore, conclude that because any given firm, 
or their producticns, are not mentioned in this 
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account, that they are not worthy of attention ; | whose works are at Hammersmith, have a largeand is driven by a six-cylinder ** Vertex pe engine of 
indeed, one or two of the most imposing exhibits | imposing exhibit. They show four large cars and | 30 to 40 horse-power, the chassis being similar 
are left out of our notice for the reason stated. a 30 to 40 horse-power chissis. The largest car|to that exhibited. It will carry seven persons 
Messrs, James and Browne, of 395, Oxford-street, |shown is described as having a saloon body, and |—two in front and five inside—there being re- 
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volving seats. The front seats are protected 
by an extension of the roof in front forming 
a’ fixed awning. There is excellent accommoda- 
tion for luggage under the front seat and on the 
grid at the tasks, whilst three roof trunks supply 
stowage room for a fair wardrobe for the party. 
This vehicle would afford excellent and comical 
day accommodation for, say, four people on an 
extended tour. In Figs. 1 and 2 on page 690 we 
give an elevation and plan of the chAssis of this 
car. It will be seen that the engine is generally 
of the type ordinarily used. e six cylinders 
are separately cast, and good arrangement is made 
for water-jacket space around the valves. The 
latter are placed on opposite sides of the cylinders, 
and are mechanically operated. The arrangement 
of exhaust-valve is shown in Fig. 4 on page 690. 
In order to take up wear there is a steel cap 
screwed on the tappet, and held in position by 
a lock-nut. The valve-stem guide is a tight fit in 
the casting, and is held in position by two nuts, 
which draw it down until the collar, shown, jams on 
the casting. The eA 9a are arranged with 
an expansion joint below each cylinder, as illustrated 
in Fig. 3, there being the usual gland pressing on 
a brass ring, under which is asbestos packing. 
There is a high-speed governor ; and lubrication is 
by a centrifugal system, oil being conveyed to the 
main bearings at pressure through pro- 
vided. The main fly-wheel bearing is Sabelanted 
on the ring system. The water circulation is by a 
centrifugal pump, the shaft which drives it having 
a spiral spring connection which would act as a 
breaking joint in case of obstruction in the pump. 
The intermediate shaft has two universal joints, as 
shown in Fig. 5. In one plane the motion is 
obtained by the pin, whilst in the other plane the 
male part rocks on the curved surfaces of the head 
of the pin, or bolt, and its nut, grooved guides 
being provided in the exterior part, as shown. 

There is a novel device for starting the engine 
from the driving position by a horizonta] lever, the 
handle end of which projects up through the foot- 
board; by means of a connecting-link the lever 
works a ratchet, which engages with a pinion keyed 
upon the outer end of the crank-shaft. In order 
to provide against back-fire and damage through 
reversal of motion, the arm on which the pawl 
works has the centre on which it turns below that 
of the ratchet pinion, and this gives a larger radius 
to the curve travelled through by the ratchet 
tooth. The latter therefore oly engages with the 
pinion at the top of the latter, so that if the pinion 
is turned back a short distance, disengagement takes 
place automatically. The handle would, of course, 
fly back a short distance, but owing to the way in 
which it is held it would not, it is claimed, do any 
injury to the operator. 

e car is chain-driven, and Figs. 6 and 7 on page 
690 show the sprocket-box and method of hanging 
the gear, together with the adjustment for brakes. 
Attached to the frame is a spherical bearing, in 
‘which the’ countershaft revolves. By this arrange- 
ment allowance is made for the movement of the 
frame in relation to the gear-box, the latter being 
held by three-point suspension. The adjustment 
of the brake-bands is shown by Fig. 7, there being 
for the purpose a thread on the pin connecting the 
two halves of the brake-band and a butterfly-nut. 
The spring-catch shown is for holding the nut in 
its set position. The spiral spring on the connect- 
ing-pin between the two ends of the brake-band is 
for throwing the brake off quickly when the driver 
releases the handle. 

The laminated springs of the road wheels have 
leaves both above and below the main plate, to 
which the eyes are attached, the object being 
to damp the bouncing movement which is some- 
times characteristic o 
above that one by which attachment is made to 
the chassis. The frame does not extend so far 
back as the extremity of the rear side springs ; there 
is a cross-spring, however, at the rear, foes attach- 
ment is made between the latter and the frame 
by means of the brackets shown in Figs. 1 and 2. 

The Lanchester Motor Company, Limited, of 
Birmingham, have a good exhibit of cars, though 
their stand is not so well placed as its merits de- 
serve. They showa 20-horse-power landaulette and 
a 28-horse-power touring-car. The touring-car is an 
open vehicle, driven by a six-cylinder engine and 
seated to carryseven persons. The 20-horse-power 
car has a four-cylinder engine. There is also on this 


stand a ‘‘ technical exhibit,” which illustrates very 
well the ingenious mechanical features of the Lan- 





cars that have no plate! fro: 


chester desigu. It will be remembered that we 
illustrated and described the Lanchester car in our 
issue of January 16, 1903.* Since that date im- 
provements have been made in the design as experi- 
ence has accumulated ; but some of the original fea- 
tures, such as the wick carburettor, are still retained. 
The Lanchester car has always been noted for its 
quiet and easy running ; in fact, it may be said to 
have been a pioneer in this respect; and it is 
pleasant to state that this feature is still main 
tained. The advance in power of motor-cars is 
illustrated by the Lanchester exhibit. Three years 
ago, when we wrote our description, the Lanchester 
car was considered to be fully powered for a touring 
car. It was considered a powerful car of its time, 
being fitted with a two-cylinder engine. of 12 horse- 
power, which could develop 16 horse-power ; but 
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It is, naturally, protected by a cover, which gives 
the whole a very neat appearance. 

The arrangement generally, it will be seen, affords 
more passenger accommodation than would be given 
by the usual plan of housing the engine under a 
bonnet entirely forward of the driving platform ; 
and this advantage is secured without any corre- 
sponding drawback in regard to accessibility. To 
reach the valves and sparking-plugs the operator 
can get on the platform close up to the engine, 
and is in a more comfortable position—-sitting if 
need be—than when bending over the forward 
mud-guards. 

The carburettor, as stated, is of the wick type ; 
but in place of the hand-pump, which had to he 
used occasionally to force petrol up, as illustrated 
in our article of 1903, there is a float-feed, to which 

ressure is supplied by the exhaust from the engine. 

e magneto is placed in a case on the driver's 
foot-board, and is, therefore, quite accessible. It 
is worked from the cam-shaft through screw gear 
and a universal joint. 

In both the six-cylinder and the four-cylinder 
engines exhaust and admission valves are on the 
top of the cylinder covers, and are worked by me- 
chanical means, there being a cam-shaft on each 
side of the engine. The valves, being horizontal, are 






SCOSMUSESSSSSSSSS 




















- 199 -- 


























h----- 96 


[--n---== === 


9694.0 


hI 


Deratzs or Srx-CyninpER Sms Car. 


double that power is now thought to be necessary, 
and even that is far from excessive for a touring- 
car of the present day. 

In Figs. 8, 9, and 10 on page 691 we illustrate the 
arrangement of the motive part of the mechanism 
of this car. Fig. 8 isa side elevation of the for- 
ward part of the car ; Fig. 9 isa part plan ; and 
Fig. 10 a part front view. It will be seen that the 

iginal Lanchester feature of discarding the bonnet 
forward is still retained. The engine has six ver- 
tical cylinders, and is placed so that its upper part 
rises from below the floor-level of the front seats. 
It is therefore between the legs of the driver and the 

mt passenger, as they sit. The floor-boards are 
about on a level with the bottoms of the cylinders. 
A bonnet entirely covers up the cylinders, so that 
the engine is not visible at all; but the cover 
can be removed at once. This discloses the 
engine down to the joint of the crank-case and 
°y nders, so that the valves and sparking- 
plugs can be got at, whilst the water-service 
joints can be reached if need should arise. By 
removing the bottom boards the crank-case is 
exposed. Under the driver’s and front nger’s 
seat is the petrol tank, above the middle part of 
which is the carburettor, the upper part of the 
latter jecting above the seat, and therefore 
being between the driver and the front passenger. 





* See ENGINRERING, vol, Ixxv., page 72. 








(See page 695.) 


returned to their seatings by means of a flat spring, 
and are pressed forward by rocking levers actuated 
by the cam-shafts. The valves are easily removed 
by unscrewing one nut. Thereare seven main bear- 
ings, which are lined with white-metal. The front 
bearing, being nearest the flywheel, has hardened 
steel rollers. The bearings are carried by the upper 
half of the crank-chamber, so that, by taking the 
bottom half off, the crank-pin brasses can be 
examined readily. Lubrication is by a rotary pump, 
which serves both cylinders and bearings. e oil 
is pressed to about 30 Ib. or 40 Ib. per square inch, 
and is forced — inte am main bearings, aoe it 
through a hole dri for the pur own 
egg ett and - into the Seca sings. 
Holes are drilled up the connecting-rods, and 
through these the oil finds its way to the gudgeon- 
in. The pistens are also oiled by the same supply. 

il is also forced through the crank-shaft and into 
the gear-box, the clutch and engine-brake being 
lubricated in the same manner. e service is con- 
tinuous, surplus oil being conducted to the supply- 
tank and used over again. 

The ignition of the six cylinders is of the dual 
form, at high tension by coil and accumulator and 
high-tension eto ; on the 20-horse-power cars 
it is by low-tension eto. The water circulation 
is maintained on the thermo syphon principle. 








The change-speed gear is of the epicyclic type 
as originally used by Mr. Lanchester, but it has 
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36-HORSE-POWER SIX-CYLINDER MOTOR AT THE OLYMPIA 


EXHIBITION. 


CONSTRUCTED BY MESSRS. J. I. THORNYCROFT AND CO., LIMITED, ENGINEERS, CHISWICK. 





been greatly strengthened in its details, so as to 
meet the increased stress of a more powerful 


engine. All the three forward speeds, the reverse, 
and Cardan shaft brake are operated by one lever 
by means of an ingenious ‘‘staircase” device, 
which we must leave for the present, as it could 
only be explained by drawings, which we cannot 
now reproduce. The clutch is of the multiple- 
disc type, the engine brake being practically a 
repetition of the clutch. As both run in a bath of 
oil, there is no fear of heating. The whole of this 
part of the mechanism—i.e., the engine, the gears, 
clutch, and brake—are built up in oil-tight alu- 
minium cases securely bolted together, so that 
they can be removed from the chassis as a whole 
without disturbing the alignment. 

The frame of the six-cylinder car is of what is 
known as ‘‘the flattened steel tube type.” It is 
rectangular in section, there being an inner and 
outer member. The suspension is generally as 
fitted in the original design, of the excellence of 
which we had experience at the time we wrote our 
former notice. The original silent worm-drive is 
still retained, but is now run in oil in place of 
grease. 

The Simms Manufacturing Company, of the 
Welbeck Works, Kilburn, have a handsome exhibit 
in the centre of the hall, and also a stand in the 
gallery. The cars are all of new design for the 
coming season. They show a 6-cylinder 30 to 35 
horse-power limousine, and, separately, a chassis 
similar to that of this vehicle ; they also show a 
landaulette, with a 4-cylinder 20 to 25 horse-power 
engine, and a side-entrance car with a similar 
chassis. 

In Figs. 11 and 12, on page 693, we give the side 
elevation and plan of the Simms ‘ Welbeck” 
chassis of the 6-cylinder type, and also in Fig. 13 
& perspective view of the engine. It may be 
stated that the general arrangement of the chdssis 
is the same for both the 4 and the 6-cylinder 
engine ; the engine also of each type is similar in 
arrangement, the 6-cylinder engine being, in fact, 
a 4-cylinder engine with two other cylinders added. 
The 4-cylinder engine develops 20 to 25 horse- 
power, and the 6-cylinder 30 to 35 horse-power. 
The cylinders are of 105 millimetres (4 in.) bore 
by 125 millimetres (5 in.) stroke. They are, as 
will be seen, vertical, and are cast in pairs, there 
being air-gaps between the cylinder barrels. 
The valves are all on one side, both exhaust and 
inlet valves being mechanically operated by one 
cam-shaft, and, being similar in dimensions, are all 
interchangeable one with the other. A neat device 
in connection with the valve gear is a small pin 
placed on the casting, which forms a fulcrum for the 
lever to lift the valves; this, though a small matter, 
adds greatly to the convenience of the operator in 
removing the valves. On the opposite side of the 
eugine to that on which the valves are placed are the 
carburettor-pump and magneto, the two latter, as 
Well as the cam-shaft, being positively driven by gear- 
wheels enclosed in an aluminium case, which also 
forms an oil bath and is placed on the front of the 








(For Description, see Page 696.) 





engine. The crank-shaft is cut from the solid, and 
is of a special quality of nickel steel. There are, 
between the connecting-rods, long main bearings of 
special bronze, lined with copper-hardened anti- 
friction metal. The connecting-rods are steel 
stampings, the big ends being fitted with phosphor- 
bronze bushes, and lined in a similar manner to the 
main bearings. The crank-case is formed of three 
castings of aluminium bolted together. The divi- 
sion of the crank-case gives a special facility for 
examination. The bottom may be removed without 
interfering with any other part of the engine, and 
the big ends are thus ex The central part 
of the case carries the main bearings, and these can 
be removed with the crank-shaft should the neces- 
sity arise. The top part is secured to the frame, 
and as the crank-shaft can be removed without 
interfering with it, the lining up of the cylinders 
is not disturbed. The covers to the water-jackets 
are of large diameter, so that they extend over the 
whole diameter of the jacket, and thus the interior 
is fully exposed when they are removed ; an opera- 
tion performed by taking off a couple of lock-nuts. 

In Fig. 14 on page 694 we give a sectional view of 
the carburettor cal throttle-valve. It is arranged to 
give automatically a perfect mixture at all speeds. 
A is the throttle-valve, which is of the piston type. 
It is actuated by the rod B, and when advanced 
closes or jially closes the e ©, thus 
throttling the mixture to the cylinders. Petrol is 
a through the nozzle D, the jet striking the 
baffle E. Air enters through the cone F, the main 
supply being at G. The cone is perforated with 
holes as shown, and through these some of the air 
passes to the annular space H. As the piston-valve 
of the throttle A closes the C, thus reduc- 
ing the mixture, it is desirable to redice.the suppl 
of air. This is effected by means of the ring J, 
which, it will be seen, forms part of the piston- 
valve A, so that both are advanced simultaneously ; 
in this way the gradual closing of the annular pas- 
sage H is brought about, and the supply of auxiliary 
air is reduced. A standard float-feed of the usual 
pattern is fitted to the carburettor; this is not 
shown on the drawing. There is also a float-feed 
tickler on the dashboard for flooding at starting. 

Ignition is effected by means of a high-tension 
Simms - Bosch magneto, whilst there is supple- 
mentary ignition by coil and accumulator, which 
may be fitted at will; separate sparking-plugs can 
be supplied, or one set can be made to do for both 
ignitions. This is effected by using a high-tension 
change-over switch which the firm manufactures 
for the purpose. 

The change-speed gear, back axle, and differential, 
run in , whilst a low-pressure pump, driven 
from the half-time shaft, in conjunction with sight- 
feed lubricators, automatically feeds oil to the bear- 
ings of theengine. The glass tubes of the sight- 
feed lubricators are kept clean and free from oil, 





there being an axial wire enclosed in them, down | 
which the oil trickles in place of going on the glass ' 
in the usual way. | 

The radiator is of the honeycomb type, and the 








water-jackets completely surround the cylinder 
walls, heads, and valve-chambers. The bonnet and 
the under-casing of the engine are arranged to be 
eaamy air-tight, so that a strong draught is 

wn through the radiator and round the engine, 
the fan constituting part of the engine fly-wheel. 
The latter is formed by the outer part of the 
clutch, the inner portion being made of aluminium, 
and leather-faced. The clutch is so designed as 
to give gradual and smooth engagement; this is 
effected by means of adjustable springs fitted under 
the leather, one of which is shown in Fig. 17. 
When the clutch is disengaged these springs press 
the leather out at the t where they abut, so 
that, on putting the clutch in gear, the raised points 
first engage with the outer part of the clutch. As 
the metal portion is forced home the springs are 
depressed, until, ultimately, the whole of the sur- 
faces come into contact. It is found that this 
arrangement gives a very easy and gradual engage- 
ment, and prevents the great defect of a leather 
clutch from taking place—namely, hardness or 
burnt face. When the clutch is not engaged, there 
is no end-thrust on the crank-shaft, and the clutch- 
spring is provided with an arrangement for easy 
adjustment from the outside. 

e engine control .is by means of a foot 
accelerator pedal, which is worked in conjunction 
with a hand-lever fitted to the dash-board. The 
whole control of the car is effected by this 
accelerator al; the arrangement has the effect 
of leaving the steering-wheel without any levers 
or attachments for control ; in fact, the driver has 
nothing to do with his hands but to steer. The hand- 
lever referred to is set to run the engine at any 
desired speed, which would probably be the lowest 
8 that would be required, and then any increase 
of pace would be obtained by releasing the accele- 
rator pedal. The engine is so flexible that it will 
run direct at no greater speed than three miles an 
hour, and the accelerator 1 could be so set as 
to give this speed when it is not pressed down. 
It may be stated that the speed for this six- 
cylinder engine is 55 miles an hour on the level. 
The clutch is caused to work easily by means of the 
mechanism shown in Fig. 16. The foot-pedal stem 
is attached to a sleeve which is loose on the cross- 
shaft running from one side frame to the other. 
There is a tail-piece to this sleeve to which is 
attached by a pin-joint a horizontally moving guide- 
rod, which slides in an eye on the gear-box. About 
one-third from the forward end of the guide-rod it 
has attached to its side a roller, which revolves on 
a pin. This roller bears against ay inclined lever, 
keyed on to the cross-shaft extending from frame 
to frame, and which is held in bearings. It will ‘be 
seen, therefore, that the cross-shaft is partially 
rotated by the action described, and by means of a 
clutch-operating fork, also keyed to the cross-shaft, 
it operates the clutch. 

There is a sprag on the foot-brake worked by a 
lever on the control sector. It is so arranged that 
when the sprag is down it is impossible to put the re- 
verse lever in the groove of the gate. The change- 
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gear is of the sliding type, with three speeds forward 
and a reverse, the direct drive being on the top 
speed.. The whecls are of steel, machine-cut and 
case-hardened ; all shafts run on Hoffmann ball- 
bearings, the motion shaft being connected to the 
clutch through a universal double joint. The drive 
is transmitted to the live axle through a universal 
joint, running in an oil bath. The differential is 
of tho bevel type. The differential and road wheels 
are also fitted with Hoffmann ball-bearings, and the 
thrust in the differential is taken up by the same 
type of bearing. The foot-brake operates on a drum 
immediately behind the gear-box, whilst the side 
brakes are of the internal expanding type. 

The frame is a combination of pressed steel and 
wood, of a design patented by Mr. Simms. It is 
claimed that this includes the advantages of both 
wood and steel frame, combining strength, oy 
ness, rigidity, and elasticity. In Fig. 15, page 694 
we give a section of the part of the frame that sup- 
ports the engine. Other details of the design of 
the chassis will be gathered from Figs. 11 and 12. 

Messrs. J. I. Thornycroft and Co., of Chiswick 
and Basingstoke, have a handsome exhibit, the 
beautifully finished 30-horse-power car, built to the 
order of H.R.H. Princess Christian, being a pro- 
minent feature. This car has a limousine body, 
with an ingenious arrangement of folding-seats, by 
which two additional passengers oan be carried 
inside. A second car shown is also an excellent 
example of workmanship. It has a six-cylinder 
engine of 36 horse-power, and is fitted with a Roi 
des Belges body. A 30-horse-power chissis is also 
shown, together with one of the firm’s new design 
of six-cylinder engine. 

The latter we illustrate in the perspective views, 
Figs. 18 and 19 on page 695 ; our engravings being 
made from photographs of the engine taken in the 
Show. The engine is rated at 36 horse-power 
when running at 800 revolutions per minute, but 
will work up to 45 horse-power with 1000 revo- 
lutions per minute. The cylinders are 107 milli- 
metres (4} in.) in diameter by 127 millimetres 
(5 in.) stroke. They aro, as will be gathered from 
the illustrations, cast separately. All valves are 
interchangeable and mechanically operated, being 
placed on opposite sides of the cylinders. The 
valve-caps are fixed in by bayonet joints, thus 
rendering them easily removable. The cam-shafts 
are lin. in diameter and have extra large cams 
attached with long keys, held in place by pins. This 
arrangement is found to be preferable to cutting 
shaft and cams from the solid, as some distortion 
is apt to be set up in a long length of shaft in the 
process of hardening. The large cams are de- 
signed to give an easy and regular motion to the 
valves, so as to add to the smooth running of the 
engine. The cam-shaft is well supported, there 
being eight bearings ; it having been found that, 
with these quick-running multiple-cylinder engines, 
vibration is apt to be set up at certain critical speeds 
when the period of the shaft synchronises with the 
cam action. The water service is arranged so that 
the colder water surrounds the exhaust valve cas- 
ing, where it is most desirable to abstract all the 
heat possible. The connecting-rods are steel 
forgings of section, and the crank-shaft isa solid 
forging of nickel steel. The cranks are carefully 
balanced, extra weight of metal being put in the 
end webs of the outside cranks; the aim being to 
place the balancing weight opposite where the dis- 
turbance would arise. The order of firing the 
cylinders is 1, 2, 3, 6,5, 4. This is considered the 
best selection, in view of the positions of the several 
cranks. An example of the crank-shaft is shown 
suspen’) d from the engine in Fig. 18 on page 695. 

The carburettor is of the float-feed type, and is 
so arranged that as the throttle is opened the air 
supply.is increased. The quantity of auxiliary air 
can also be regulated by partially rotating the 
throttle, ports of a suitable shape being cut for the 
purpose. To put pressure on the petrol, to ensure 
an adequate supply, a smell ‘air-pump is mounted 
on the side of the engine ; it being considered to 
be a better arrangement than depending on the 
exhaust pressure in the usual way. The latter 
method is apt to cause dirt and water of conden- 
sation to be injected into the petrol. The air- 
admission port of this pump is opened and closed 
by the movement of the plunger, and the clearance 
is so arranged that only a given pressure—in the 
seca ease about 4 lb. to the square inch—can 

reached. It will be seen that the cylinder of 
the air-pump is opened to the atmosphere at each 
return stroke, and therefore the atmospheric pres- 








sure must be greater than that inside the cylinder 
in order that a fresh supply of air may be taken in ; 
consequently no relief-valve is needed. 

Forced lubrication, at a pressure of about 15 Ib. 
to the square inch, is effected by means of an oil- 
pump which su = the main bearings, and, through 
them, to the other bearings, passages being made 
for the purpose. Cylinder lubrication is effected 
by the oil that flies off the big ends, there being 
rings fitted on the cylinder trunks to prevent an 
undue quantity being supplied. It is calculated 
that 1 gallon of oil circulates through the system 
every two minutes, and the base of the crank- 
chamber contains 2 gallons, which will last for 
over 500 miles. The oil is filtered each time 
before being re-pumped from the crank-chamber. 
The magneto is driven by spiral gear from the end 
of the cam-shaft. The magneto shaft fits into a 


, | Square, and the body of the machine is held in place 


by a divided brass strap, the two parts being joined 
at the top by a butterfly nut. In this way the 
magneto can be removed in a few seconds without 
the aid of any tools, and another put in place if 
needed. The ignition is on the dual system, with 
high-tension magneto and high-tension distributor 
and coil. A detail is a brass cup on the top 
of the engine, and communicating with the 
admission pipe by a small cock. This is for 
admitting paraffin to wash the valves if needed. 
It is said sometimes to be used for supplying a 
small quantity of petrol to assist the engine in 
starting in cold weather. The engine, as a whole, 
is a very good example of engineering of this 
nature, such as might be expected from a firm 
the founder of which was the pioneer of light 
quick-running engines, and accurate workmanship, 
as used in launches and torpedo- boats. 

Turning to the chassis, wo find that the main 
features which have distinguished the Thornycroft 
cars have been followed, though some modifications 
have been introduced. Power is transmitted from 
the engine through a clutch of the multiple-disc 
type, and the drive is taken through an aluminium 
gear-box, there being three speeds forward and a 
reverse, effected by the usual sliding-gear wheels. 
The top speed is a direct drive. The change-speed 
lever works in a gate quadrant, with a locking 
device, which prevents two speeds being in mesh 
at the same time. The back axle is of the live 
type, actuated by Cardan shaft, the difterential 

ear being of spur-wheels. The front axle is forged 
rom the solid, and is of I section. Metal-to- 
metal brakes are fitted, a pedal brake being on 
the propeller shaft, with balanced hand-biakes 
on the hubs of the driving-wheels. Steering 
is by worm and quadrant gear. The control is 
worked by two levers mounted on the steering- 
wheel to regulate the throttle and ignition. The 
36 - horse- power chassis has a wheel-base of 
11 ft. 7 in.; the gauge is 4 ft. 4 in.; the over-all 
length of the chassis, 14 ft. 8 in.; and the approxi- 
mate weight, 22 cwt. The frames are of pressed 
steel, and are carried to the end, so that they can 
be attached directly to the cross-spring at the back; 
an arrangement which compares favourably with 
certain fancy designs that may be seen on some 
stands in the Show. 

The British Bariguand and Marre Engine Com- 
pany, Limited, of 10, Poland-street, show a chassis 
with a 24 to 30-horse-power four-cylinder engine 
which has been given the name of ** Nordenfeldt,” 
from the fact that the parent company, whose 
works are in Paris, have manufactured special 
machines for the construction of the Maxim-Nor- 
denfeldt gun. For some years past, however, the 
firm have been making car-motors, and they 
have now established offices in London. The 
engine shown is of the usual general design, the 
cylinders being 112 millimetres (4.4 in.) by 140 
millimetres (5.5 in.) stroke. The increased length 
of stroke is given in order to keep the speed of turn- 
ing within reasonable limits, the full power being 
developed at about 950 revolutions per minute. The 
valves are all mechanically operated and are placed 
on opposite sides of the cylinders. The pump for 
circulating cooling water is of the centrifugal type. 
It consists of two expanding wings of nickel steel, 
which are rotated within an eccentric chamber. 
An arrangement of spiral springs keeps the wings 
ight against the walls of the chamber. 

he carburettor is of a general type now much 
used ; we give a section of it in Fig. 20, annexed. 
It is designed to be entirely automatic in regard 
to regulation of air supply at any speed of the engine. 
The main air supply is shown at A, there being an 








auxiliary air supply at O. The petrol jet is ehown 


at G, the supply of petrol being regulated by the 
usual float ps} needle feed device marked E. The 
spray chamber D is pierced with four triangular 
ports, which are normally closed by the piston B, 
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which is free toslide within the chamber. When 
the engine is running at high speed the loose piston 
B is drawn up by the higher vacuum, and thus opens 
the ports, so that additional air is admitted at O as 
the speed rises, There is a throttle for regulating 
the supply of explosive mixture shown at M. 

The Adams Manufacturing Company, of 147, 
Queen Victoria-street, and whose works are at Bed- 
ford, have a large exhibit which illustrates the way 
in which this firm are extending their operations. 
They have, perhaps, been hitherto most widely 
known as the makers of the excellent Adams- Hewitt 
two-seated car ; and this, it may be said, still forms 
a large part of their business. They have, however, 
a contrast at the Show in an eight-cylinder 35 to 
4(-horse-power touring-car, to carry seven persons. 
The engine of this car is illustrated in the two per- 
spective views, Figs. 21 and 22 on page 702. They 
also show a twin-cylinder 12 to 14-horse-power 
landaulette, and an Adams Hewitt mail phieton, 
with a 10-horse-power single-cylinder engine. There 
is also shown a chassis of the standard Adams- 
Hewitt single horizontal cylinder car. Perhaps the 
most interesting exhibit on the stand is the eight- 
cylinder ‘‘ Antoinette” engine, which is not con- 
nected with automobilism, so far as terrestrial 
vehicles are concerned, being similar to the engine 
fitted by Santos-Dumont to his flying-machine 
with which he recently made an actual ascent, 
though of short duration. We now illustrate this 
engine by a perspective view and a cross-section on 
page 703 ; but before dealing with it we will notice 
certain details of the exhibits more immediately 
connected with our present subject. 

One of the features peculiar to all the Adams 
cars is a system of interlocked pedal control for all 
the speed stages. All the changes are effected by 
three pedals, so acting on each other that it is im- 
andthe to cause damage in changing speed, or to 

ut on the brake with full-speed gear in action. 

he arrangement is shown in Figs. 23, 24, and 25 
on page 702. Any one lever when pressed down 
will, by means of a hook, throw the other two out. 

It is somewhat difficult to make the action of the 
gear plain, even with the aid of illustrations. It 
will noticed that in Fig. 24 the two shafts are 
both shown in section, although they are in diffe- 
rent vertical planes. We will suppose that the 
brake and reverse pedal is pressed down, when, 
by means of the link (shown broken off in 
Fig. 24), the shaft to the left in Fig. 25 is 
turned. Keyed to this shaft are two hook- 
ended arms, one of which is shown in Fig. 23; 
their function being to bring back either the high 
or low-speed pedals (whichever might be down) 
to the disengaging position. This is effected by 
the lower part of the hook first pressing up 4 
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stud and lifting the toothed arm, as shown in | not expected to reduce their speed. If they’ price of four-cycle engines of equal power, and are 
Fig. 23, out of the detent or catch in which it do so to any extent, the machine ceases to fly. The} naturally much lighter, while it is claimed that 


would be engaged, The hook then continues to supply of petrol can, however, be regulated by their fuel consumption is. at, least as low. 
travel forward, being engaged with the stud on | 


the arm, and pulls the pedal up, thus releasing 
the gear. A similar arrangement is fitted to the 
other pedals. Springs are attached to the gear 
by means of which the pedals are brought to the 
neutral position as soon as the rack is releaced from 
the detent. 

The change-speed gear is illustrated by Figs. 26 
and 27 on page 702, and is of the peg | type, the 
teeth being externally cut on all wheels, thus obvia- 
ting the difficulty of getting accurate gearing with 
internal teeth. It will be scen from the sectional 
illustration (Fig. 26) that the gear-box carries two 
pins fixed parallel to the shaft. On each of these 
pins runs a triple-toothed pinion, the outermost 
rings of teeth being cut from the solid, and the 
centre teeth being cut in a separate ring, of larger 
diameter, fixed on by means of a semicircular key 
after the other rows of teeth have been milled. 
The teeth in these rings are in gear with a small 
driving-pinion keyed on to the gear-shaft. 

It will be seen that if the casing is held, the 
drive is from the shaft pinion to the centre of the 
triple gear, and from the left hand (smallest dia- 
meter) of the triple gear to another wheel keyed 
to a sleeve on the shaft. The chain sprocket is 
solid with this sleeve, and thus rotates and trans- 
mits the motion to the car-wheels. This is the 
low speed. 

If the casing is allowed to revolve freely, it 
will do so, and the car will not move. A cone will 
be seen in the illustration, Fig. 26, capable of 
sliding along a sleeve which is solid with the brake- 
drum. When this drum is pushed into the position 
shown in the figure, it moves an arm keyed to a 
short shaft working through the web of the brake- 
drum. On the other side of a drum this shaft 
terminates in a crank, which operates a second brake 
on the casing. Pushing the cone home, then, locks 
the casing to the brake-drum, not to the car- 
framing, as before, and the gears have to run solid. 
It will thus be seen that the casing and sprocket 
have to rotate at the same speed as the engine. 

If the brake-drum alone is held, the result will 
be that the sprocket will run backwards at a slow 
speed, thus constituting the reverse motion of the 
car. 

The Adams carburettor is shown in Figs. 28, 
29, and 30, on page 702. The chief feature in the 
design is the utilisation of .the inertia of a 
small flywheel fitted in the auxiliary air-inlet to 
equalise the supply. The float-feed, with the con- 
trolled admission-valve on the top, is shown on 
the left of Figs. 28 and 29; the petrol jet nozzle 
being shown. The inertia wheel, to which re- 
ference has been made, is. indicated by the part 
circle. It is formed by a disc, and has attached 
to ita vane which will seat against the projection 
shown, thus obstructing the air-admission passage. 
Above is the usual throttle-valve. The vane is 
held in the closed position by a coiled spring inside 
the inertia wheel. The suction loans of the 
engine, as they succeed each other, are apt to 
cause a fluttering movement of a light vane or 
valve, and this is detrimental to steady working. 
= inertia of the fly-wheel, however, overcomes 
this. 

The flying-machine engine, already mentioned, 
and shown in Figs. 31 and 32 on page 703, is 
& most interesting example of a light prime 
mover. It will develop 27 brake horse-power at 
1600 revolutions per minute, and weighs between 
2} lb. to 3 lb. per brake horse-power exerted. It 
occupies a space 2 ft. 6 in. long, 1 ft. 8 in. wide, 
and 18 in. high. The engine can be reversed by 
altering the position of the cams relatively to the 
pistons. This is effected by a hand-clutch at the 
end of the crank-shaft. 

There are eight cylinders of cast iron, the heads 
being formed of high tensile aluminium alloy. The 
water-jacketing is by a brass casing, which is spun 
on. Kach crank-pin accommodates two connecting 
rods, so that there are but four cranks. Each of 
the eight cylinders has its own carburettor placed 
on the top, and forming a conspicuous feature, as 
may be seen by our illustration. These carburet- 
tors are, in fact, petrol-injectors, which act on the 
principle of admitting liquid petrol directly into 
the cylinder through an automatic valve. All 
the eight carburettors are supplied with petrol 
by one pump. - No effort is. made to regulate 
the air supply, as flying-machine engines are 








varying the throw of the pump. Ignition is by one 
high-tension coil with distributor, the arrangement 
giving an auxiliary ‘‘jump-spark” in the dis- 
tributor itself, so as to secure a more certain spark 
for explosion. A low-tension distributor is not 
fitted, in order to avoid complication and trouble 
with the make-and-break contacts. The general 
design: of the engine is similar to that of the 
‘* Antoinette” eight-cylinder motor-car engines, 
= cylinders being inclined and having one cam- 
shaft. 

The Enfield Auto-Car Company, Limited, of 
Enfield, exhibit two cars and two chassis of their 
manufacture. There are on their stand a 25-horse- 

wer four-cylinder landaulette ; a 15-horse-power 
our-cylinder double phaeton; a 25-horse-power 
four-cylinder chassis ; and a 15-horse-power four- 
cylinder chassis. The general design of the mecha- 
nism of these, cars may be described as conven- 
tional, but some of the details show the result of 
careful thought. The 25-horse-power engine has 
cylinders 120 millimetres (4? in.) in diameter 
with a 135-millimetre (54 in.) stroke. These 
engines are tested on the bench to 35 brake horse- 
power. A point about them is that the explosion- 
chamber is large, so that the compression is not 
above about 62 lb. to the square inch, the object 
being that the car should run slowly and quietly. 
The steering gear has a device for taking up 
wear in the worm-nut, which we do not remem- 
ber to have seen used in this position. Fig. 33 
on page 706 shows the steering-wheel and pillar 
in sectional elevation. The hand-wheel is fixed 
to an inner tube, which has an enlarged part to 
allow the thread to be cut in order to engage 
with the worm-nut in the usual way. The lower 
end of the male thread is divided transversely, and 
therefore is a separate part, forming a threaded 
sleeve, which can slide longitudinally on the square 
shaft by which it is turned in steering the car. 
It will be seen from this that the separate part, 
or sleeve, of the male threaded portion can be 
placed at a given distance from the other part, and 
this is effected by turning the exterior tube by the 
collar shown, holes being made in the latter for 
inserting a tommy-bar. The lower part of the 
exterior tube is threaded as shown, and can be 
screwed down so as to press on the sleeve. This 
would bring the surfaces of the male and female 
threads into contact. In this way slack between 
the threads can be taken up. Fig. 35 shows the 
attachment of the steering-box to the frame of the 
car, and Fig. 34 is a section at A B. 

The gear-box of the ‘‘ Enfield” car is shown in 
Fig. 36. There are three speeds forward and a 
reverse, the gears being actuated through the 
levers in a gate. The whole of the gears run on 
ball-bearings, the bottom case being supported in 
a cradle from the side members, so that when the 
upper part of the box is removed all the gears 
are exposed. The striking-gear is operated on 
the duplex system by a toothed quadrant, not 
shown in the illustration, and a rack, as shown; 
the gears, when in position, being held by spring- 
plungers, the notches for which are shown on the 
right of the rack-shafts. The top speed is a direct 
drive, the left-hand pinion engaging with the sliding 
internal ter tgee wet 3 

The general arrangement of the front axle is 
shown in Figs. 37 and 38 on page 706. The 
axle is of forged steel of | section. The front 
wheel is set so that a line through the central plane 
of the wheel and one through the axis of the pivot 
upon which the wheel turns will meet at the road 
level. 

The wheels are carried on ball-bearings, and the 
provisions for adjustment and lubrication are well 
thought out. A point about this car is the way in 
which the side members of the frame are curved 
in horizontal plane at the after ends so that the back 
of the frame is in the form of a semi-circle. This 
enables the frame to be carried right back and to be 
attached directly to a transverse spring. 

The Motor Engine and Manufacturing Company, 
Limited, of 12 and 13, Henrietta-street, London, 
W.C., are showing a two-cylinder motor designed 
to work on the two-stroke cycle. Each cylinder is 
of two diameters, the mouth of the piston being 
flanged outwards, and fitted with rings to work in 
the larger bore. This part acts as an air-pump, and 

rovides air for scavenging the other cylinder. 
hese engines are quoted at less than half the 





We 
defer a fuller description until later, when we hope 
to explain the construction and operation by means 
of drawings. 


Conxtracts.—We are informed that Messrs. Lobnitz 
and Co., Limited, Renfrew, have recently shipped to 
Italy a complete set of their patent rock-breaking machi- 
nery for excavation under water at the port of Bari in 
that country.—A water-softening plant of a capacity of 
20,000 gallons per hour has been ordered from the Keni- 
cott Water-Softener Company, for the Earl of Dudley’s 
Round Oak Steel Works, Limited, Brierley Hill, Staffs. 

Tenpers_ Invirep.—The Commercial Intelligence 
Branch of the Board of Trade states that the Company 
for Exploitation of State Railways invite tenders for 
the construction of an iron railway biidge, with stone 
piers, &c., across the Beersche , the relaying of the 
railway connections, the demolition of the existin; 
bridge, and for other works in connection with the rail- 
way between Hortogenbosch and Nijmegen. The cost is 
estimated at 98,500 fi. t arel Tenders should be de- 

M 





livered at the Central Bureau (Dienst Weg en Werken) 
of the said company, Moreelse Park, Utrecht, on the 
morning of December 4, 1906. Conditions of coniract 
may be obtained from the Bureau on payment of 2 fi, 
(33. 4d.) each. 





METALLURGY IN THE LuxemBouRG.—The production of 
pig iron in the Grand Duchy of Luxembourg last year 
was 6,595,860 tons, of the ave value of 2s. per ton. 
The number of persons employed was 4189 below ground 
and 2089 above ground. Of last year’s production, 32 
furnaces in the Grand Duchy consumed 4,349,201 tons. 
Manganiferous ores were also imported to the extent of 
47,531 tons, and the quantity of pig iron made was 
1,368,251 tons. Of last year’s pig-iron production, 
1,098,154 tons were ic Se pig; 100,766 tons 
mill iron ; and 169,331 tons foundry iron. The total value 
of the pig-iron production was 3,293, 144/., and 3728 men 
were employed. 





PERSONAL.—We are requested to state that Mr. Thos. 
Wright, works manager ot the Mason Power Gas Com- 
pany, Limited, Levenshulme, Manchester, has been 
apres general manager of that company, in place 
of Mr. C. G. Norris, who has recently vacated that 
position in order to join Mr. G. P. Wincott, of 16, Saville- 
street, Sheffield, in connection with the latter’s business, 
consisting of the manufacture of gas-producers, furnaces, 
steel chimneys, &c.—The Mirrlees-Watson Company, 
Limited, re inform us that their London office has 
been remov: from 158 to 139, Gresham House, Old 
Broad-street, E.C.—The Chatteris Engineering Works 
Company have also removed from 158 to 139 and 140, 
Greokens House, Old Broad-street, E.C.—We are also 
requested to state that Messrs. Wallington and Co. are 
removing their stores to6, New Union-street, Moorfields, 
and their offices to Ye. Station Chambers, E.C., 
from their address at 59, City-road, E.C.—Lieutenant- 
Colonel Sir Arthur John Bigge, G.C.V.O., has been ap- 
pe a director of Messrs. R. and W. Hawthorn, 

slie, and Co., Limited, and will take his seat at the 
monthly meeting of the Board to be held this week. 





Restrictive CovENaxts.—Although contracts in total 
restraint of trade are illegal and void, those contracts 
which prevent an nae é competing with his late em- 
-— are usually upheld, if they are not unreasonable. 

t would not be reasonable, for instance, to bind a man not 
to exercise his trade or calling anywhere for the rest of his 
life ; but a restriction which would suffice to prevent an em- 
ployé taking unfair advantage of his acquaintance with his 
employer's customers will always b2 upheld. Assuming 
the existence of a restrictive covenant, the question may 
then arise as to whether the acts complained of constitute 
a breach of it. In a very recent case (Reeve v. Marsh, 
Law Times newspaper, November 10, 1906) the plaintiff 
carried on the business of a coal andcorn merchant. The 
defendant entered his service under an agreement which 
contained the following clause :—‘‘ The said F. W. Marsh 
will not, on the termination of this engagement, or within 
two years thereafter, without the consent, in writing, of the 
said E. R.., either in his own name, or in the name or names 
of any other person or persons, directly or indirectly, inter- 
fere with, prejudice, or in any manner affect the trade 
or business or reputation of the said E. R., and will not 
solicit, either personally or by or through any other 

rson or persons whomsoever, the trade or business of 
the customers or connections of the said E. R., or other- 
wise induce them either to remove their custom from the 
said KE, R., or to employ him, the said F. W. M., or any 
other person or persons, instead of the said E.R.” The 
defendant’s employment having come to an end, he 
istered a limited company under the name of F. W. 
bb, Limited, and became its managing director. The 
said E. R. thereupon sued him for breach of agreement. 
The defendant contended that upon the authority of 
Hooper v. Willis (94 L.T. Rep., 624), the agreement was 
too wide, and, further, that it was too vague (Davies v. 
Davies, 56 L.T. ne , 401). Mr. Justice Parker dis- 
missed the action. hile he expressed the view tha‘ the 
clause was too wide and too vague to be enforced, he did 
not decide the case on this ground. He thought that the 
ment meant that the defendant, having set up a 
rival business, should not himself do anything by way of 
soliciting or puffing up his own business to disparage the 
plaintiff's business. ; 
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UNITS AND STANDARDS. 


A DEFINITION may be framed with either of two 
distinct objects in view : one to provide a basis for 
exact reasoning, and the other to serve the more 
practical purposes of life. A definition of the first 
order need be nothing more than the expression of 
an idea in terms of other ideas ; but the man who 
has to deal with realities will require something 
more immediately useful, even if not quite so exact. 
Thus, the definition of colours, as the sensations 
produced by light of different wave-lengths, is un- 
impeachable, and will enable even a blind man to 
argue with certainty upon the phenomena of inter- 
ference and refraction ; but it will be of little service 
to anyone wishing to order a certain coloured ribbon 
in a draper’s shop. Again, if a person were to 
define the mass required in terms of electricity 
when buying a pound of soap, the salesman would 
be in a position of considerable difficulty, however 
great his desire to give the full amount demanded. 

The unit of any quantity needs particularly 
careful defining, for the scientific man likes an 
absolute and elegant definition in terms of the 
most fundamental ideas with which he is acquainted, 
while for everyday use it is imperative that there 
shall be units so defined as to be easy of comparison 
and reproduction. In ordinary mechanics little 


be | trouble has arisen on account of this difference in 


the points of view. While a few professors may 
prefer to measure force in dynes ns work in ergs, 
in practice force is reckoned in pounds or kilo- 
grammes, and work in foot-pounds or kilogramme- 
centimetres. What the engineer wants is some- 
thing he can copy and work to. For him the unit 
of length is not what was believed a hundred years 
ago to be the ten- millionth part of the earth’s 
quadrant, nor the length of the arm of one of the 
Norman Kings, but the distance between two 
points on a certain bar. Copies and sub-multiples 
of the latter can be made and verified whenever 
necessary, whereas no one can compare the dimen- 
sions of a — of machinery with the earth’s 
quadrant or the arm of a dead king. 


When it was discovered that the legal metre was | wi 


not exactly the ten-millionth of the quadrant 
of the earth, nobody seriously sugges that it 
should be altered. The length eof the platinum 
bar remained the standard are as before, and 
instead of defining it in terms of the diameter of 


705 | the earth, the latter was measured in terms of the 


length of the bar. The metre then became an 
arbitrary unit of exactly the same nature as the 


06 s | an yard ; but it was none the less serviceable in 


consequence. Something very similar happened-in 
"| the case of the kilogramme. A kilogramme was 
defined as the mass of a cubic decimetre of water 
at a given temperature, but to avoid the continual 
weighing of a litre of water, a standard kilogramme 
of platinum was constructed. It was found sub- 





sequently that the standard kilogramme did not 
accord with the definition with absolute exactness, 
but the platinum standard remains the legal kilo- 
gramme. These examples serve to show that in all 
kinds of measurement: it: is immaterial whether the 
standards are founded upon a rational basis or not, 
so long as they are definite. When once a piece of 
metal has been legally sanctioned as representing 
the unit of length, mass, or what not, it becomes 
the standard, and if afterwards it is found not to 
agree with the supposed unit, so much the worse 
for the latter.. The theoretical unit may exist side 
by side with it, but when expressed quantitatively, 
it has to be given in terms of the legal and arbitrary 
standard. 

As soon as electricity became a science a need 
was felt for new units—for those quantities which 
could not be immediately or conveniently ex- 

pressed in terms of the C.G.S. units of length, 
mass, and time. Resistance, current, and aie. 
trical pressure had to be measured, and for scien- 
tific reasons it appeared advisable to base the new 
units on the centimetre, gramme, and second. 
There were two ways of doing this, according to 
whether one started from electrostatic or magnetic 
phenomena ; and we have therefore both electro- 
static and electromagnetic units. These two sets 
of units are, of course, definitely related to one 
another, but the relation has no practical value, 
and the individual units of either system are either 
too large or too small to be of commercial use. 
Hence the British Association defined what are 
known as the commercial units, the chief among 
which are the ohm, equal to 10° absolute C.G.S. 


_| electromagnetic units ; the volt, equal to 10° abso- 


lute units; and the ampere, 10—' of an absolute 
unit; and these have been accepted by the civilised 
world. After definition came the task of making 
standards, and this is where the real difficulty 
began. The British Association Committee made a 
standard ohm of German-silver wire, but this was 
subsequently found to be about 2 per cent. less in 
resistance than the definition required. Siemens 
had previously used as a “‘ practical ohm ” a column 
of mercury ] metre long and 1 square. millimetre 
in cross-section. This was about 4$ per cent. less 
than the true value, but the mercury column con- 
stituted such a convenient and easily reproducible 
standard that in revising the value of the ohm, a 
mercury column was returned to. The Paris Con- 
gress in 1884 suggested that the international legal 
value should be the resistance of a mercury column 
106 centimetres in length and 1 square millimetre in 
area at 0 deg. Cent. ; but this was never acceded to 
either by England or America, as it was known not 
to be correct. In 1882, Lord Rayleigh, — —~ 
method which had been eo by th 
Committee, of rotating a coil in the wth field, 
found the length of the mercury column to be 
106.27 centimetres; Dr. Glazebrook, in the same 
year, arrived at a length of 106.28 centimetres by a 
different method. In 1891, Professor Viriamu 
Jones found the value to be 106. 3 centimetres, and 
in the next year the British Association agreed to 
recognise this value, though defining the mercury 
as having a mass of 14.4521 grammes and of a uni- 
form cross-section, instead of stating what the cross- 
section had to be. In 1893. this definition was 
endorsed by the Congress of Chicago, and is now 
recognised as constituting the international legal 
ohm. 

The standard ohm being decided upon, at any 
rate, for the present, there remain the ampere and 
the volt, the determination of either of which, 
now that the unit of resistance has been settled, 
will fix the value of the other. At the Berlin 
Congress last year it was resolved that, besides the 
ohm, the other independent unit should be the 
ampere, the volt therefore being the pressure which 
ill drive a standard ampere through a standard 
ohm. The legal standard ampere is at present that 
current which will deposit silver from silver nitrate 
at the rate of 0.001118 gramme per second. How 
nearly such a current approaches the theoretical 
unit of 10—' C.G.S. is not known ; but the differ- 
ence is probably not great. The volt is, as we 
have pointed out, dependent on the standard 
values assigned to the ohm and the ampere ; but 
for convenience an independent legal standard was 
decided on. The standard volt is such that the 
pressure across the terminals of a Clark cell at 
15 deg. Cent. is 1.434 volts. This value is certainly 
not the. equivalent. of 10° C.G.S. units, and it is 
probable that it would be much more in accordance 
with the definition of the O.G.8. value of the 
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volt to rate the Clark cell at something like 1.433 
volts at standard temperature. This difference, 
though not much to look at, is of real practical im- 
portance. Besides, it is the general opinion that, 
apart from the inaccuracy of the legal voltage of a 
Clark cell, this form of cell is unreliable, and the 
Weston cadmium cell should be adopted as the 
standard cell. 

The state of affairs, then, is something like this. 
We have the C.G.S. definitions of the ohm, ampere, 
and volt, which are absolute and immutable. They 
are, however, but abstractions, and there must 
be physical embodiments of them of the highest 
attainable accuracy kept as national possessions. 
These, which may be called primary standards, 
correspond to the standards of the metre, pound, 
&c., and must be capable of being copied and 
compared so exactly that there shall be no observ- 
able difference between the primary standards of 
different nations. When once these primary stan- 
dards are specified, they must be looked upon as 
unalterable, and if any discrepancy between them 
and the C.G.S. units can be detected at any future 
time, this must be allowed for in exact calcula- 
tions. The primary standards must be as arbi- 
trary, in that sense, as the metre or the kilogramme, 
for otherwise there would arise the same confusion 
as would occur were the standard metre to be 
altered to conform more closely with the dimen- 
sions of the earth. The best primary standard for 
the ohm isthe mercury column, 106.3 centimetres in 
length. The standard ampere can probably be best 
defined by the deposition of silver, and the standard 
volt follows from these two by Ohm’s Law. As far 
as primary standards are concerned, there is no 
need for a standard volt, for the standard ampere 
can be passed through the standard ohm, and the 
electromotive force absorbed gives the standard volt. 

Every standardising laboratory in the various 
countries will, however, require apparatus for 
verifying or calibrating commercial instruments. 
Copies of the primary standards will be too incon- 
venient and costly for this purpose, and secondary 
standards are needed, suitable for rapid and accurate 
work. The most convenient resistance standard is 
a coil of special wire of negligible, or accurately 
known and constant, temperature coefticient. Again, 
as the measurement of current by electrodeposition 
is an extremely delicate and slow process, a more 
practical instrument than an electrolytic vat is 
wanted for a secondary standard. Such a standard 
should probably be some form of the Kelvin 
ampere-balance, in which the magnetic effect of the 
current being measured is balanced against the 
gravitational effect of known masses. Again, a 
tester cannot very well refer to the pressure across 
the terminals of a standard resistance when a stan- 
dard current is passing through it every time he 
requires to compare voltages. He needs some 
portable cell, such as the Clark or Weston cell, 
as a secondary standard of pressure, and, of course, 
one or other of these cells is always used as a volt 
standard in potentiometer measurements. If a 
more constant and reliable source of voltage ‘can 
be found, so much the better. 

Now that all nations are agreed as to both the 
names and definitions of the ideal units of elec- 
trical measurement, it is of the utmost import- 
ance that some attempt should be made to 
get an international and permanent agreement 
concerning the specifications and dimensions of 
the standards by which the ideals are repre- 
sented. When once agreement has been arrived 
at, permanency is, above all things, to be 
desired. Since the Berlin Congress last October 
experiments have been going on iu various coun- 
tries to determine the best way to define the 
standards, both primary and secondary. Professor 
Glazebrook, whose presidential address the other 
day to the Institution of Electrical Engineers 
dealt with many aspects of the work of stan- 
dardisation, is responsib'e |\for some most ex- 
haustive experiments on the absolute value of 
the electrical units. The results have not yet 
been made public, but it is hoped that this work of 
the National Physical Laboratory will enable both 
the international ampere and the electromotive 
force of the Weston cell to be stated with a most 
extraordinary degree of accuracy. An international 
conference is to be held in London next October, 
when we trust that the work of the National Phy- 
sical Laboratory and kindred institutions abroad 
will culminate in a universal ment as to the 
electrical standards which shall be legalised by the 
Governments of all civilised countries. 





THE RELIABILITY OF REINFORCED 
CONCRETE. 


Tue power of a few men, or of even one man, 
to wreck, by ignorance or carelessness, a well and 
carefully devised scheme of construction is a matter 
that must always be borne in mind by engineers, 
particularly in relation to structures in which the 
work, once done, cannot be inspected, nor any cer- 
tain assurance be obtained that it is sound and re- 
liable. It may, of course, be said that there is no 
certainty that any material is absolutely reliable, for 
in every member of, for instance, a steel lattice 
girder bridge the closest inspection may fail to tell 
us if the internal structure of the various parts is 
what we have specified or what we expect it to be. 
This is perfectly true, and yet with careful tests 
made on samples of the materials which enter into 
the structure of the bridge, it is possible to mini- 
mise the chance of any serious mishap taking place, 
as also, ina case of this kind, it is very unlikely, 
even if there be some flaw in a certain part, that it 
would cause disaster to the structure as a whole. 

There are, however, kinds of work in which, 
when once the material is in place, the power to 
tell whether everything is right is practically re- 
moved, and, unless such work has during construc- 
tion been under the eye of someone thoroughly 
alive to the possibilities of neglect, and who, more- 
over, is above suspicion, so far as the conscientious 
carrying out of the work is concerned, there will 
remain an uncomfortable feeling that there is no 
certain assurance that the work is reliable. In 
this category may be mentioned those works which 
depend for their strength both on the quality of 
the materials used and on the manner in which they 
are combined. 

In a marked degree reinforced concrete illustrates 
our point : excellent when properly designed, and 
when constructed under trained and conscientious 
supervision ; uncertain and dangerous when exe- 
cuted without due regard to these most vital con- 
ditions. We have had occasion before to call atten- 
tion to the danger there is that the reputation of 
this excellent material may suffer greatly from 
ignorant and careless use, but we make no excuse 
for alluding to it again, for it seems to us that it 
is almost the only weak point the material has— 
itis too much at the mercy of the careless unwatched 
workman. But it is surely a weakness that can 
and ought to be guarded against. Careless work- 
manship at any rate should be made practically 
impossible by unceasing supervision. A failure 
quite recently happened in America which, how- 
ever, may be taken as typical of the result fol- 
lowing the laxity which is so particularly to be 
guarded against. Though, fortunately, unattended 
with loss of life, the destruction of property was 
very considerable, and might very easily in addi- 
tion have been accompanied by a long list of 
fatalities. The failure to which we refer was that 
of a reinforced concrete chimney, 223 ft. high from 
the bottom of the foundations, which had just been 
completed by the Weber Steel Concrete Chimney 
Company, of Chicago, for a large power company at 
Peoria, Illinois. A number of large chimneys 
built on the same lines have already been con- 
structed by the Weber Company in various places, 
and we have never before heard of any of them 
having failed. No fault has been found with 
them, we believe, from an engineering point of 
view, and their design appears to be accepted as 
sound, 

The chimney was 11 ft. in diameter inside, the 
lower portion, up to a height of 92 ft. above the 
bottom of the foundation, having an iuner shell 
as a heat-resisting lining. In this part the chimney 
was 8 in. thick in the outer shell, and 4 in. thick 
in the inner shell, though the two shells were quite 
distinct, witha 4-iu. air-space between them. From 
a point level with the top of the inner shell the 
upper part of the stack was carried up to the top as 
a single shell, ha®ing a thickness of 6 in. ; its inner 
diameter being the same as that of the heat-resisting 
lining below—namely, 11 ft. The outer diameter 
of the upper part of the chimney was therefore 
10 in. less than that of the lower part, and the 
chimney at the junction of the upper and lower 
part was thickened out, the concrete being splayed 
out from the 6-in. thick part, in a length of 3 ft. 

It was in this portion of the stack that failure 
occurred ; the concrete, without any warning, sud- 
denly gave way after being completed for three 
weeks, and the whole of the upper part of the 
stack fell into a power-house below, and caused 





damage to the amount of about 8000 dols. 4). 
though about twenty men were in the power-house 
at the time, none of thent was.injured. 

According to the evidence of an engineer \|\o 
examined the chimney after the failure, the portion 
of the stack which fell contained sixteen vertical rej})- 
forcing bars in its circumference, these bars being 
formed of 1}-in. by 1}-in. by ,%;-in. T’s. There were 
also horizontal rings, made out of 1-in. by 1-in. by 
4-in. T’s, and spaced 18 in. apart. According to 
information published by the New York Engineering 
News, there does not appear to have been anything 
wrong with the quality of the material uscd, the 
fault seeming to lie in the careless way in which 
the concrete had been mixed, it having been so 
dry that it did not properly adhere to the stecl 
rods embedded in it. 

There seems to be little doubt that carelessness 
had been allowed to pass unnoticed during the 
placing of the concrete in this part of the 
chimney, and that, too, at a point where special 
care should have been exercised. The batches 
of concrete were large, and required from two to 
three hours to place them in the form, eighteen 
barrow - loads of sand and eighteen sacks of 
cement, making about 54 cubic feet of concrete, 
being mixed ata time. This was turned dry twice 
by hand and twice wet, and was then placed in the 
form, which, in the upper portion of the chimney, 
was 36 in. high and 6 in. thick. Each batch of 
concrete amounted to a little more than was re- 
quired to fill the form, and usually 6 ft. of stack 
were constructed per day for the portion above 
the offset. The concrete forming the splayed part 
at the bottom of the upper section was, it is said, 
not made in a form, but was plastered on in conical 
layers, and may not, in consequence, have been 
properly tamped. It is also stated that the work- 
men had some difficuty in setting the form for the 
first section above the offset, and that, in conse- 
quence, the batch of concrete that had been mixed 
in readiness early in the morning was not put in 
place till the afternoon. 

Tests of the cement used showed that neat 
briquettes had a tensile strength of about 700 lb. 
per square inch at the end of seven days, and 
900 lb. at the ‘end of twenty-eight days, and 
briquettes composed of one part of cement and 
three parts crushed quartz had a strength of 
about 120 Ib. at the end of seven days, and 
190 Ib. at the end of twenty-eight days. The 
whole of the cement, however, may not have 
been up to this standard. As far as we know, all 
the evidence forthcoming up to the present as to 
the cause of this accident points to the collapse 
being due to gross carelessness in the mixing 
and application of the concrete, and not to any 
lack of quality in the materials used. That such 
carelessness should have been hardly possible with 
proper organisation and supervision needs n» 
argument to show, and it is to be hoped that this 
failure may be taken to heart as indicating that, in 
the construction of reinforced concrete, it is neces- 
sary above all things that unceasing watchfulness 
should be exercised during its construction, if it is 
to gain the lasting popularity that it deserves. The 
makers have the future of the material very much 
in their own hands. With the strictest care and 
attention it will live ; without, its success will be 
far short of what is due to it. 








TUBE RAILWAYS AND THE LAW 
OF COMPENSATION. 

ALTHOUGH many tube railways have already 
been completed, and others are rapidly nearing 
completion, in the Metropolis, questions continue to 
arise as to the legal rights of those whose land is 
compulsorily taken by the promoters of these 
undertakings. It may not appear that many land- 
owners are affected by a tube, inasmuch as their 
workings do not appear at the surface ; but it is to 
be remembered that he who owns the soil owns it 
a celo usque ad inferos, and he therefore has the 
right to compensation if the soil under his land is 
removed in order to make way for a tube. 

The case of Stockton v. the Great Northern and 
City Railway, which was decided in the King’s 
Bench Division in March, 1905, made it clear that 
a tube railway company must not interfere with 
the support of the surface. That case came before 
the Court and jury in the form of an issue to try 
whether the defendant company were liable for 
letting down the plaintiff's house, No. 20, High- 
bury-crescent. It appeared that the house was in tlic 
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occupation of a tenant who held it on a long lease, 
under which he was bound to keep it in thorough 
repair. It was alleged that since the defendants 
laid their tube beneath the plaintiff s house in 1900, 
cracks began to appear in the walls, and from that 
time onwards other damage was caused, which 
cost the plaintiff some 11111. to put right. He 
claimed damages from the company. The defence 
appears to have been that the company’s workings 
had not, and could not have, caused the damage in 
question ; that cracks had appeared in the house 
because it was an old house; and that in any 
event the damages claimed were excessive. It is 
necessary at this point to draw attention to the 
provisions of the Act of Parliament under which 
the defendants had constructed the railway. By 
the Great Northern and City Railway Act, 1892, 
Section 2 (a):—The tunnels of which the rail- 
way consists (including those for the stations) 
and all tunnels, whether temporary or per- 
manent, shall be constructed by means of steel or 
other sufficient metal shields, driven forward or 
onward by hydraulic pressure, as the work pro- 
ceeds, such shields being of sufficient length to pro- 
tect the whole of the soil for a reasonable distance, 
both in front of and behind the working faces. All 
such tunnels shall be lined throughout with iron or 
other sufficient metal plates properly jointed 
throughout.” Apparently with a view to modify- 
ing the liability imposed upon them by this section, 
the company in 1897 procured the insertion of a 
clause to the following effect :—‘* The iron casings 
of such tunnels shall be properly grouted with 
cement, and the upper part shall remain perma- 
nently cased with iron; but in the solid London 
clay the lower portions of the iron casings of the 
tunnels may be removable in short lengths, brick- 
work in cement of sufficient strength being substi- 
tuted. Any part of the tunnel so constructed shall 
be constructed to the reasonable satisfaction and 
subject to the approval of the, London County 
Council or the Corporation of the City of London, 
as the case may require, which approval shall be 
obtained before the iron casing is removed.” 

The method of excavation was thus described in 
the evidence of one of the witnesses for the defen- 
dant company :—‘‘ The tunnels were entirely in 
the London clay, and there was no water. They 
started grouting within two or three minutes of 
the shield going forward. There were inspectors 
appointed to see that the work was done. The 
cement would set within six minutes after the water 
was added. The cement was forced: into the space 
by pneumatic pressure of 60 1b. per square inch. 
The cement in setting expanded into the crevices 
of the clay, and. compressed the clay. They found 
on inspection, when they opened up a part of the 
tube under Hornsey Fields, that there was 2 in, of 
grouting. The maximum surface without support 
at the face of the shield was 7 ft. by 4 ft. 6 in. The 
cutting edge of the shield, which was forced forward 
by pneumatic jacks, supported the clay. He had 
made tests and there was no movement on the ex- 
posed surface of the clay.” 

The jury found for the plaintiff, awarding him 
20001. damages. It was doubtless contended on the 
part of the company that they did all they could do 
to avoid letting down the surface, and that if any 
damage was caused in this way, they should not be 
held responsible. Assuming, however, that the 
damage in question was caused by the defendants’ 
workings, it appears to be good law to hold the com- 
pany responsible. The right of a landowner to claim 
compensation for the compulsory driving of a tunnel 
beneath his land was clearly recognised in Souch ». 
East London Railway Company (22 W.R. 566). 
In that case the company, acting under its private 
Act, took some houses, which were the pro- 
perty of the plaintiff, and tunnelled under 
the part of a passage of which he was the owner, 
lying between the two houses. It was held that, 
inasmuch as the plaintiff had a good title to the 
subsoil, he was entitled to compensation. As a 
general rule the liability of the railway company in 
cases of this kind is delimited by Section 6 of the 
Railway Clauses Consolidation Act, which provides 
that in exercising their powers of constructing a 
railway and taking lands for that purpose, a com- 
pany shall be subject to the provisions of the Lands 
Clauses Consolidation Act, and that the company 
shall make to ‘‘ the owners and occupiers of and 
all other parties interested in any lands taken or 
used for the purposes of the railway, or injuriously 
affected by the construction thereof, full compen- 
sation for the value of the lands so taken or used, 





and for all damage sustained by such owners, occu- 
piers, and other parties, by reason of the exercise, 
as regards such lands, of the powers by this or the 
special Act, or any act incorporated therewith, 
vested in the company.” 

Assuming that the above section was applicable 
to the case under consideration, it is clear that the 
railway company could have been held responsible. 
The sui paid must, however, be taken to include 
compensation for all future or prospective damage 
which the landowner may sustain by reason of the 
— of trains through the tunnel. As. no 
action lies for noise and vibration during working, 
the right to compensation in the first instance must 
be taken to cover everything. 

Some of the later tube railway Acts embody the 
principle of compensating persons, although no part 
of the soil beneath their property is taken. Thus 
the Baker-street and Waterloo Railway Act, 1902, 
provides that, in addition to the provisions of the 
Acts incorporated therewith with respect to com- 
pensation for lands taken or injuriously affected, 
the company shall make compensation to the owner, 
lessee, and occupier of any land, house, or building 
which shall be injuriously affected by reason of the 
working of the railway, where constructed in tunnel 
(including the working of lifts and any other works 
in connection with the said railway), notwithstand- 
ing that no part of the property of such owner, 
lessee, or occupier is taken by the company ; but 
all claims for compensation under the section must 
be made within two years from the date of the 
opening of the railway for public traffic. 

A case which was heard on October 24 in the 
Divisional Court raised another interesting point in 
relation to the rights of a landowner. If a tube 
is driven beneath his land, he may be entitled to 
damages under two heads: (a) in respect of in- 
jurious affection—i.e., in respect of the amount by 
which the value of his land is depreciated, owing 
to the proximity of the tube, which may cause 
vibration and so drive tenants away ; and (b) in 
respect of the value of the space appropriated, or the 
easement to run trains. In the case in question a 
jury had been summoned to assess the damage 
sustained by a leaseholder whose Icase had some 
60 yearstorun. The jury, under the direction of 
the high bailiff, awarded some 12001. for injurious 
affection, making no separate award in respect of 
the easement acquired. The landowner sought to 
set aside the verdict on the ground that the jury 
were bound to award something for the easement, 
although the landowner at the hearing had said 
that it was worth nothing to him. It was contended 
that although the space through which the tube 
was run was of no value to him while it remained 
in his possession, it became valuable as soon as it 
was claimed by the railway company, and there- 
fore that there should have been some value 
attached to it. The Divisional Court, however, 
refused to set aside the verdict on the ground that 
no claim had been made in respect of the value of 
the land when the case was before the jury. The 
Lord Chief Justice expressly reserved the question 
whether the jury would have been competent to 
say ‘‘ This land, or easement, is of no value to the 
claimant, and he is therefore entitled to nothing in 
respect of it.” 








RAILWAY SCHEMES IN PARLIAMENT. 

Untess the Gazettes still to be published differ 
very materially from the two last issued, the 
Private Bill legislation of the ensuing session 
appears likely to be of a remarkably tame descrip- 
tion. This is hardly to be wondered at, since of 
late years the House of Commons has shown a dis- 
position to treat such Bills, not on the basis of the 
advantages they promise to the public, but from a 
political standpoint. Herce a Bir is liable to be 
rejected not on its merits, but because it is not in 
conformity with the views on municipal trading held 
by a large section of the House, possessing in general 
no special technical or commercial knowledge. In 
other cases, as in that of the first of the great power 
schemes for London, the Bill fails to become law 
merely because legislators are anxious to take a 
holiday. Railways in particular have of late years 
been badly treated by Parliament. Indeed, the 
qualifying phrase might be withdrawn, since in 
the early days of railway enterprise they were 
fleeced by the great landlords who then constituted 
the majority of the legislative body ; whilst of late, 
in the supposed interest of the working man, each 


‘suggested new line has been saddled with the 











burden of running a large number of trains at quite 
unremunerative fares. _The climax was, perhaps, 
reached in the last Parliament, when a Committee 
of the House of Commons made the recommenda- 
tion that where a landlord wished to speculate in 
building, the railway companies should be com- 
pelled to establish a train service to the site of his 
Y sigren a in excess of the actual requirements of 
the traffic. Whether this long-continued unfair 
treatment of Private Bills by Parliament is at 
length beginning to dishearten those interested in 
the further industrial development of this country, 
is as yet an oper question ; but certainly the Gazettes 
received so far do seem to indicate a reluctance on 
the part of capitalists to finance schemes which the 
House may refuse to treat on their inherent merits, 
and reject on the ground of some more or less 
philosophical speculations. 

The most interesting of the railway Bills lodged 
so far is that promoted by the London and North- 
Western Railway Company, seeking powers to 
construct a new line underneath, or parallel to, the 
existing railway between Euston and Watford, a 
distance of some 17 miles or more, This new linc 
is intended to develop, as a residential area, tho 
district lying to the immediate north-west of the 
Metropolis. It is to be worked electrically, and 
will terminate in a loop beneath the existing Euston 
terminus, where there will be an underground 
station. - The work proposed by the Midland Rail- 
way Company is of a singularly unambitious 
character. In the West Riding they propose a 
junction, to be known as the Thornhill and Mirfield 
Railway, between their existing Royston to Dews- 
bury line at Thornhill, and their Huddersfield line, 
authorised in 1899, at Kirkheaton. In Derbyshire 
a new junction, to be known as the Staveley North 
Curve, is to be made at Staveley between the com- 
pany’s Derby to Leeds line and their Staveley and 
Seymour branch. As regards other matters, the 
company proposed to enlarge their harbour at 
Heysham by the construction of two new break- 
waters. Some alterations are also proposed in Derby- 
shire in connection with the Cromford Canal, which 
is owned and operated by the company. The portion 
of this canal passing through the Butterley Tunnel 
is to be abandoned, and a new conduit is to be built 
connecting this canal with the Butterley reservoir. 
Powers are also sought for the vesting in a com- 
mittee of the Midland, Great Central, and Hull 
and Barnsley Railway Companies, of the Hull, 
Barnsley, and West Riding Junction Railway, the 
construction of which was authorised in 1902. In 
Ireland the company seek to vest in themselves, 
or in the Northern Counties Committee, the under- 
taking of the Limavady and Dungiven Rajlway 
Company. So far, the only - made by the 
Great Western Company is one for taking over the 
Callington Light Railway, in Cornwall, the con- 
struction of which was authorised in 1900. 

Of other proposals, first peg should, perhaps, be 
given to the Bill promoted by the Channel Tunnel 
Railway Company, who, undeterred by the re- 
jection, on grounds of public policy, of their scheme 
in previous years, are again renewing their pro- 

sals. The railway pro by them is to originate 
in a junction with the South-Eastern and Chatham 
lines near the Shakespeare Cliff tunnels, and pro- 
ceed under the foreshore to the three-mile limit. 
It is further oo to adopt electric traction for 
the traffic, which would doubtless have many ad- 
vantages over steam, if Parliament should ever 
sanction this weakening of the national defences, 
Other clauses provide for the reconstitution of the 
existing company, and for financial aid from, and 
working arrangements with, the South-Eastern and 
Chatham Railways. Another tunnel scheme is that 
for effecting a junction, by a line passing under the 
Thames opposite Purfleet, between the lines of the 
London, Tilbury, and Southend Railway Company 
and the North Kent line of the South-Eastern and 
Chatham Railway at Stone. Authority is asked for 
the different companies, which would be affected by 
the proposed line, to subscribe towards the capital of 
the undertaking, and for working arrangements 
with the London, Tilbury, and Southend Railway 
Company and the South-Eastern and Chatham 
Railway Company. 

Work of a minor character is proposed by the 
North Staffordshire Railway Company, who seek 
powers to construct a short branch at Trentham, 
and also to widen their line at Uttoxeter. This 
company also propose to purchase the undertaking 
of the Cheadle Railway Company, which is already 
worked by them. By another clause of the Bill it 
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is proposed to abolish the pension and provident 
fund, so that injured employés will in future, we 
resume, have to be provided wholly under the 
orkmen’s Compensation Act. 
The Parliamentary Bar can generally rely upon 





South Wales for a substantial proportion of their 
business, and the proposals contained in the Bill 
promoted by the Brecon and Merthyr Tydfil Junc- 
tion Railway Company for the construction of a 
junction between their line at Bassaleg, near New- 
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rt, and the London and North-Western Sirhowy 
ranch at Nine-Mile Point station, will presumably 
lead to the usual keen fight before the Committees. 
This company also seeks powers to run ’buses, a 
privilege which is somewhat jealousy regarded by 
municipal authorities. The only other Welsh Rail- 
way Bill as yet announced is that promoted by the 
South Wales Mineral Railway Company, seeking 
wers to deviate their existing line between 
Briton Ferry, Llantwit, and Lower Hamlet. The 
Bill will also confer on the Great Western, the 
Rhondda and Swansea Bay, the Taff Vale, and the 
Port Talbot Railways, power to subscribe to the 
capital required, and to enter into agreements as to 
interchange of traffic. 








THE LATE MR. JAMES ROWAN, 
OF GLASGOW. 
Tue tragically sudden death on Monday night of 
Mr. James Rowan, of Glasgow, will awaken keen 





regret, not only because of the mage | qualities of 
the man, but because his knowledge of engineering 
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so assiduously pursued for over thirty years, his 
splendid organising abilities and his eminently prac- 
tical common-sense had become in recent years, with 
more leisure as regards his own works, important 
factors in the success of several of our engineerin 
institutions. Indeed, his last work was associa 
with one of his several honorary ts, for he had 
spent Monday evening with Dr. John Inglis, discuss- 
ing engineering questions associated with the Clyde 
Navigation Trust, of which both have been for some 
time valued members. He returned home to his 
residence at Woodside-place, in Glasgow, at about 
11 o'clock, and was conversing with his sisters—with 
whom, being a bachelor, he lived—when he suddenly 
became ill, and died in his chair, within a few minutes 
of the first seizure of what was undoubtedly an 
unsuspected heart affection. 

He was in his fifty-third year, having been born in 
Glasgow on March 18, 1854, the son of David Rowan, 
tne founder of one of the successful firms of marine 
engineers in the West of Scotland, and himself devoted 
to the interests of Glasgow and engineering generally. 
The subject of our memoir was educa at the 
Glasgow Academy and the Glasgow University, 
serving subsequently an apprenticeship of five years 
(from 1870 to 1875) in his father’s works. During 
this time he divided his attention between the 
pattern-shop, the fitting department and the drawing- 
office, continuing in the latter for five years. There, 
undoubtedly, he uired that experience in con- 
nection with the design of machinery which enabled 
him, in later years, to so simplify details as to 
facilitate that scheme of standardisation which made 
a wide application of his own premium system prac- 
ticable and successful. In 1880, when twenty-six 
years of age, he became assistant manager in the works, 
and five years later was made a partner with his father, 
the title of the firm becoming Messrs. David Rowan 
and Son. In 1888 he took over the complete control 
of the,establishment. In the dispute which arose be- 
tween the engineering employers throughout the king- 
dom and their workmen (1897-8), he naturally took a 
keen interest, particularly in the economic questions 
involved. While thoroughly supporting the Federation, 
he, like many other employers, realised that the in- 
terests of the men demanded some consideration, and 
he entered upon a line of investigation regarding ad- 
ministration and remuneration of labour which has 
had most useful results. He brought to bear on the 
subject those qualities of reflection and deduction so 
much desiderated now in all departments of administra- 
tion, and having for their chief advocate Mr. Haldane. 
The consequence was a careful reorganisation of the 
works in respect of plant, but more particularly in 
regard to control over expenditure. He entered u 
a trial of the premium system as then applied, but 
soon realised that the original system, for which we 
are indebted to America, was somewhat crude, and, 
because of the excessive gain under certain conditions, 
induced over-zealous foremen and cost clerks to reduce 
the standard rates, so that men were disheartened, 
aud the system was suspected and became unpopular 
by workmen generally. He evolved the Rowan system 
which has been explained in ENGINEERING, 80 that it 
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Engineering Conference in Glasgow in 1901 Mr. 
Rowan pre | a paper* which, along with one or two 
others on kindred subjects—notably, one by his er 
and friend, Mr, William Thomson, on ‘“‘ Efficiency 
Factors in Engineering Workshops ”—led to one of 
the most interesting discussions at the Conference on 
the general subject of works organisation and labour 
remuneration. Since then there has followed a wide 
development of the system which will for long be 
identified with Mr. Rowan’s name. 

In many organisations associated with engineering 
Mr. Rowan, as we have already indicated, took an 
active and useful part. When the rivet and nut 
makers of the West of Scotland combined, he was a 
strong advocate and active promoter, of the Federa- 
tion Works, practically on the co-operative system. 
He was a member, some time a vice-president, and at 
the day of his death a Member of Council of the 
Institution of Engineers and Shipbuilders in Scotland. 
He was for many years a member of the Institution 
of Naval Architects. In 1888 he joined the Institution 
of Mechanical Engineers, and last year was elected to 
the Council : three years ago he read another paper} 
on the premium system at one of the London meet- 
ings. In 1898 he became a member of the Institu- 
tion of Civil Engineers. He was also a member of the 
American Society of Mechanical Engineers, and of the 
North-East Coast Institution of Engineers and Ship- 
builders. Although he did not take a prominent public 
part in the various institutions we have named, he 
exercised an influence, effective although unobtrusive, 
in their success, and his death will awaken very wide 
sympathy. 





CANADIAN RAILWAY DEVELOPMENT. 

Wuat may be termed the Grand Trunk interest is 
_—_ forward with the construction of the Grand 

runk Pacific Railway, which is a virtual extension of 
the Grand Trunk system westward to the Pacific coast. 
It is hoped that this important extension will be so far 
advanced as to assist in handling the North Alberta 
wheat crop of 1907. A model city is to be built at 
Prince Rupert, which will be the Pacific terminus of 
the line. Some 25,000 acres have been purchased by 
the Grand Trunk Pacific Company, and tardy honour 
has been done to the first governor of the Hudson 
Bay Company by the decision to term the new town 
Prince Rupert, after the daring and impetuous soldier 
whom Charles I. called to his aid. In planning 
Prince Rupert, beauty and convenience are tc be 
alike studied. The town will have a harbour 10 miles 
long and 5 miles wide, with an excellent depth of 
water, and an entrance 2000 ft. in width. It is claimed 
for the Grand Trunk Pacific Railway that moderate 
curves and gradients will enable heavy trains to be 
worked over it with speed and safety. When the 
line has been carried to Prince Rupert, the distance 
between New York and Yokohama will be abridged 
by 1500 miles as compared with the San Francisco 
route, 500 miles as compared with the Canadian 
Pacific route, and about as much as compared with 


* See ENGINEERING, vol. lxxii., pages 351 and 383. 
+ Ibid., vol, lxxy., pages 409 and 432. 
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the Hill route. This ought.to be an element of great 
future prosperity for the Grand Trunk of Canada 
Railway, as it will become the shortest route from 
London to Japan and China. It may be added that 
before Christmas tenders will be invited for the con- 
struction of an additional 500 miles of Grand Trunk 
Pacific lines. 

We recently described in considerable detail the 
progress of the Canadian Northern Railway during 
the seven years ending with 1905, inclusive. We 
may now add that the revenue of the undertaking 
for the financial year ending June 30, 1906, was 
5,903,756 dols.; the working expenses for the twelve 
months were 3,674,733 dols., so that the net revenue for 
the year was 2,229,023 dols. The fixed charges for the 
year were 1,509,448 dols. No dividend is pro 
upon the company’s stock, but a surplus of 719,574 dols. 
is carried forward to the credit of 1906-7. The com- 
pany has thus fully cleared its liabilities for interest 
upon its bonded debt ; and this, of course, ensures its 
rapid future development. It may be interesting to 

d that the total of 5,903,756 dols., representing the 
receipts of the Canadian Northern Railway for 1905-6, 
was made up as follows :—Passenger traflic, 1,002,039 
dols.; freight traffic, 4,335,933 dols.; and express, 
mail, telegraph, dining and sleeping car, elevator, 
&c., traffic, 505,183 dols. The ratio of the working 
expenses to the traffic receipts stood in 1905-6 at 62.24 

rcent., as compared with 63.12 per cent. in 1904-5. 

he ratio is still high, but it is satisfactory to note 
that it is tending downwards rather than otherwise. 
We may add that there was an increase of 398,703 dols. 
in passenger revenue in 1905-6; the increase from 
freight revenue was 1,274,402 dols., the tonnage 
moved being 1,727,002 tons, as com with 
1,386,896 tons in 1904-5. Of the additional ton- 
nage carried, grain and flour contributed 179,596 
tons, logs and lumber 45,031 tons, and general mer- 
chandise 99,050 tons. During the past year the 
main line to Edmonton was opened, as well as a 
branch to Prince Rupert ; the additional mileage thus 
made available was more than that ever opened in a 
purely farming country by any Canadian company in 
any previous year. A noteworthy development of 
1905-6 was that of coal, iron, and other mineral busi- 
ness along the line. When plant at Port Arthur to 
manufacture iron from ore from the Atikokan range is 
in operation, there is expected to be a good traffic under 
this head. Northern Alberta coal is also relied on as 
asource of future traffic. The gross revenue per mile 
worked in 1905-6 was. 2860 dols., as compared with 
2641 dols. in 1904-5, showing an increase of 8.29 per 
cent. The directors of the Canadian Northern Rail- 
way have acquired the control of the Great Northern 
Railway of Canada, the veerepe nt | and Northern, 
and the Quebec, New Brunswick, and Nova Scotia Rail. 
ways with a view to obtaining entrances into Ottawa, 
Montreal, and Quebec. The three companies have 
since been amalgamated under the fo and title of 
the Canadian Northern Quebec Railway Company, 
and arrangements are being made for the permanent 
working of the amalgamated lines as part of the 
Canadian Northern system. The Canadian Northern 
Railway proposes to build west from Glendale and 
Cordova, and then halfway between the Canadian 
Pacific Hamiota and Yorkton branches for some 
300 miles. It is also p to reach Saskatoon 
with a newly-purchased line from Regina. This will 
shorten the haul from the Saskatoon district to 
Winnipeg by several hundred miles. 

The Canadian Pacific Railway is still growing. 
We showed recently that it had Secstee a system of 
11,000 miles. During November the company opened 
52 miles of its Toronto and Sudbury line between 
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Bolton and Craighurst, and 35 miles upon its Guelph 
and Goderich line, between Elmira and Milverton. 
The Canadian Pacific Railway will build a line from 
Woodstock to Brantford in the spring. The revenue 
of the Canadian Pacific Railway in September was 
6,101,000 dols., as compared with 4,816,000 dols. in 
September, 1905, showing an increase of 1,285,000 
dols , or 264 per cent. 

The revenue of the Grand Trunk of Canada Railway 
is growing, but its expansion is much less rapid than 
that of the Canadian Pacific Railway, the receipts for 
September having been 3,813,188 dols., as compired 
with 3,602,185 dols. in September, 1905. What the 
Grand Trunk Railway clearly requires is a Pacific out- 
let. The Canadian Pacific Railway has not only the 
advantage of a large Atlantic traffic, but it has also 
developed numerous sources of business on the Pacific. 
When the Grand Trunk Pacific Railway enables the 
Grand Trunk of Canada Railway to reach the Pacific 
coast, and to have the advantage of the ample facilities 
which are to be developed at Prince Rupert, its receipts 
will probably show a rapid advance. But the addi- 
tional traffic which is likely to be offered cannot be 
handled without a further outlay of capital for addi- 
tional engines, additional carriages and trucks, and 
up-to date permanent-way and appliances of all kinds. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 14. 

Tue most active buyers of steel rails at the present 
time are the builders of tramways or trolley lines, the 
mileage of which, so far as projected for next year’s 
construction, surpasses the total mileage built this 
year by at least 50 per cent. The estimated total 
requirements up to to-day are said to be 200,000 tons, 
but whether these figures be exact or not, the amount 
of material under inquiry and negotiation is certainly 
very large. eA os ago but little effort was made to 
buy £0 far ahead, but the anticipated requirements for 
next year are now being provided for as far as the un- 
sold facilities of the various mills will allow. There is 
also the usual pressure for material for bridge con- 
struction, and the estimated requirements up to 
yesterday, as measured by inquiries and negotiations, 
foot up a little over 100,000 tons. The railroad 
companies generally are replacing wooden bridges 
with iron bridges, and all new bridge construction is 
of steel. Ia addition to the requirements for bridge 
construction there is a great deal of urgency de- 
veloped for material for buildings, for offices, and for 
general manufacturing purposes, which keep the 
structural mill people quite busy in arranging for 
deliveries. Power-houses are being built in many 
sections, and the material, therefore, is being con- 
tracted for, even where deliveries are not to be made 
until next spring. 

There is also a renewal of activity for steel rails for 
standard sections, and the amount of the inquiries 
that are said to be at present before the steel com- 
panies foot up some 200,000 tons. Owing to the over- 
sold condition of mills, the bulk of this business, if 
placed at this time, cannot be delivered until next 
summer, Among the new buyers of rails are the 
Quebec, Montreal, and Southern Railway, who want 
material for 48 miles of road along the south shore 
of the St. Lawrence River to the entrance of the 
Quebec Bridge. 

The latest development in the railroad situation is 
a shortage of cars. There is an enormous volume of 
freight demanding shipment, and it is a question 
whether there is a single system in the United States 
which has the motive power and the rolling-stock 
capable of handling the freight presented day by day. 
It may be said with approximate truthfulness that 
every railway system in the United States is now 
in the market for rolling-stock, and that a very 
large percentage of the cars wanted will be made of 
steel. The volume of freight is certainly taxing the 
capacity of railroads, and in many cases the railroad 
companies are obliged to place orders for wooden 
cara instead of steel, because the steel cannot be had 
in time. Allof the leading systems have within two 
weeks added to their orders for cars, and the pres- 
sure on the steel-mills is up to their capacity and 
beyond it. The same condition of things prevails 
with referencs to locomotives. The two great plants 
are oversold as far as the management feels like selling 
ahead, and yet railroad managers are pushing in their 
inquiries and insisting upon placing orders for engines 
to be built as soon as they can be turned out. Of 
course, the locomotive builders are expanding their 
capacity, but a well-equipped locomotive plant cannot 
be built in a month. 








Tue Katamazoo Hanp-Car Wurst: Erratum. — In 
describing on page 435, in our issue of September 28, the 
Kalamazoo pressed-steel d.car wheel, we stated in 
error that this wheel is pressed out of 3 in. steel plate. 
The correct thickness is shown in the illustration, and is 
din., and this is thickened, by the patent process of 
manufacture, to § in. or ,, in. at the heel of the flange. 








NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was steady 
last Thursday morning, and Cleveland warrants were 
done at 57s. 2d. and 57s. 24d. cash, 57s. 8d, 57s. 74d., 
and 57s. 8d. one month. he closing quotations were 
firm at 573. 3d. cash, and 57s. 8d. one month sellers. 
Scotch warrants, the first for some time, were dealt in at 
633. cash, and closed with sellers at 633. 34. cash. The 
total turnover was about 7000 tons. At the afternoon 
session there was little doing, the only business bein 
2000 tons of Cleveland warrants at 57s. 34d. cash an 
57s. 84d. one month, with closing sellers over at these 
figures. Oa Friday morning an improvement set 
in and Cleveland warrants advanced in price. The 
dealings amounted to 12,000 tons at 57s. 6d. cash, 
57s. 10$d., 573. 114d, and 57s. 11d. one month, and 
closing sellers quoted 573. 6d. cash and 57s. 11d. one 
month. Hematite was quoted at 70s. 4d. one month 
sellers. In the afternoon the tone was again good, and 
prices continued to improve. The transactions were 
15,000 tons of Cleveland warrants at 57s. 7d. cash, 
57s. 74d. and 57s. 8d. seven days, and 57s. 114d. and 58s. 
one month sellers. Closing quotations were firm at 
57s. 74d. cash and 58s one month. Some hematite was 
done at 703. cash. On Monday morning a strong tone 


prevailed, in large measure due to the heavy demand for M 


iron from America and the Continent. Cleveland war- 
rants bounded up to 58s. ld. and 58s. 4d. cash, 58s. 7d., 
583. 104d., and 583. 94d. one month, and closed at 
533. 4d. cash and 58s, 94d. one month sellers. The 
dealings amounted to 25,000 tons. Hematite was 
quo 703. 3d. cash and 70s. 94. one month buyers, 
and 71s. 3d. one month sellers. In the afternoon 
the market continued strong, and over 19,000 tons of 
Cleveland watrants changed hands at advanced prices. 
The business was done at 583. 6d. and 583. 7d. cash, 593. and 
59s. 3d. one month, and at 59s. 9d., 593. 8d., and 59s. 94d. 
three months. At the close the tone remained strong, 
and sellers quoted 58s 9d. cash, 593. 3d. one month, and 
603. three months. Hematite advanced in price, and 
1500 tons were dealt in at 703. 9d. and 70s. 104d. cash, 
closing with buyers over at 70s. 9d. cash and 71s. 2d. one 
month, and closing sellers at 71s. cash. On Tuesday morn- 
ing the market advanced still further and a large business 
was put through at a high level of prices. Cleveland 
warrants were done at 593. 1d., 593. 14d., 593. Ohd., and 
593. 14d. cash, 59s. 74d., 59s. ., and 59s. 7d. one month, 
and at 59s. 6d. twenty-seven days, and 593, 24d. fifteen 
days. A fairly good business was also done in options, 
and the closing quotations were 593. 2d. cash and 593. 74d. 
one month cellers. Hematite changed hands at the ad- 
vanced prices of 71s. 24d. cash and 71s. 74d. one month, 
with buyers over. The total turnover was about 27,000 
tons. In the afternoon the market weakened, and 21,000 
tons of Cleveland warrants were done at 58s. 114d., 
58s. 9d., 58s. 104d., 583. 8hd., and 58s. 9d. cash, 59s. 3d. 
and 59s. 24d. one month, 59s. 2d. twenty-nine days, and 
593. 3d. twenty-four days, Closing sellers quoted 9d. 
cash and 59s. 3d. one month. Hematite was also easier, and 
2000 tons changed hands at 71s. 1d. cash and 71s. 44d. one 
month. When the market opened to-day (Wednesday) 
the tone was strong, and Cleveland warrants advanced 
from 58s. 114d. to 59s. 24d. cash, from 593. 64d. to 593. 9d. 
one month, and to 60s. 6d. three months. About 23,000 
tons were put through, and closing sellers quoted 59s. 34d. 
cash and 593. 9d. one month. There were sellers of 
hematite at 71s. 9d. cash, and of Scotch warrants at 
65s. 6d. cash. In the afternoon the tone was again good, 
and about 23,000 tons of Cleveland warrants were dealt 
in at from 593. 2d. to 59s. 4d. cash, from 59s. 7d. to 59s. 9d. 
one month, at 693. 6d. five days, and 603. 1d. three 
months. The market closed strong, with sellers at 593. 6d. 
cash, 593. 1ld. one month, and 60s. 4d. three months. 
Hematite was firm, and 2000 tons changed hands at 72s. 
cash and five days, and closing sellers quoted 723. 3d. 
cash and 72s. 9d. one month. The following are the 
market quotations for makers’ (No. 1) iron :—Clyde, 70s. ; 
Calder, 70s. Gd. ; Gartsherrie, Summerlee, and Lennlaen, 


71s. ; and Coltness, 80s. 6d. (all shipped at G w); 
Glengarnock (shipped at Audet 70s. 6d.; Shotts 
(shipped at Leith), 70s. ; and Carron (shipped at Grange- 
mouth), 71s. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is quiet, and inclined to be easier in price. For 
prompt business the quotation is from 12/. 5s. to 12/. 7s. 6d. 
per ton Glasgow or Leith, while the forward quotation 
is ag eng 54 unchanged. The amount shipped last 
week from Leith Harbour was 2988 tons, 


Scotch Steel Trade.—In Scotch steel trade circles the 
prevailing tone all round is very strong. The settlement 
of the Clyde boiler-makers’ dispute has given an impetus 
to business, and the principal works are now running full. 
Several good local orders have been placed within the 
past few days, and shipbuilders’ specifications are expected 
shortly. ith regard to the foreign demand, makers and 
merchants have both sold large quantities for early ship- 
ment, and also on forward account, for the Continent. 
Many good ——s have reached this market, and it 
would seem as if all the steel works are likely to be kept 
at full pressure for some months ahead. Structural 
material and steel bars are both in request at the present 
time. Prices are inclined to harden, but makers have 
made no alteration in the official list. 


Stro.g Demand for Scotch Pig Iron.—During the past 
week there has been a continued strong demand for 
Scotch pig iron for shipment. Inquiries, mostly urgent, 
have been received from the United States, Canada, 
South Africa, Italy, and the Continent. pi, hg 

uantities have been sold for early shipment, and buyers, 
finding it difficult to obtain much more for prompt 








despatch, are endeavouring to fix up their requirements 
for the first six months or thereby of next year. The 
Glasgow steamer Fashoda has been chartered to load 
about 3500 tons of Scotch foundry iron at Glasgow, for 
Boston, about the end of this month. The freight fixed 
is reported to be 6s. 6d. per ton. Yesterday forenoon 
between 2000 and 3000 tons of Scotch iron were sold by a 
local house for shipment to America. Owing to the 
pressing inquiries which are being received here, the 
position of the Scotch pig-iron market is at present very 
strong. ; 


Advance in Price of Steel Nails.—All classes of steel 
nails have been advanced by 103. per ton, it is said, by 
Scotch as well as English makers. ; 


Shipbuilding.—Messrs. David Macbrayne, Limited, 
who yoni own a large fleet of steamers, plying in the 
West Highlands of Scotland, have just placed a contract 
with the Ailsa Shipbuilding Company, Limited, Troon 
and Ayr, for two new vessels. Une of these ts is to 
be propelled by motor power, which is something new 
for express and passenger service atsea. The other vessel 
will be a large and powerful screw steamer. 


Institution of Engineers and Shipbuilders,—Last night 
(Tuesday), the second meeting of this session of the [n- 
stitution of Engineers and Shipbuilders in Scotland was 
held in the hall, in Bath-street, Glasgow. The President, 

r. James Gilchrist, occupied the chaise, and in opening 
the meeting, mentioned how painful it was for him to 
have to refer to the great loss sustained by the Council 
of the Institution, and also the Institution itself, by the 
sudden death of Mr. James Rowan. Mr. Rowan had 
been associated with the Institution since his boyhood, 
and his father, Mr. vid wan, was one of the past 
— and had done noble work for the Institution. 

he Council deeply deplored his loss, and they had 
agreed to send an expression of their sympathy to his 
relatives. On the conclusion of the President’s remarks, 
a discussion took place on the paper by Mr. E. M. 
Speakman, on ‘‘ The Development and Present Status of 
the Steam-Turbine in Land and Marine Work.” There- 
after Mr. Hugh Campbell read a paper on ‘‘ Gas-Engines 
and Suction Gas Plants.” 








ASSOCIATION OF WATER EnNGInrErs.—The eleventh 
winter meeting of this association will be held on Satur- 
day, December 8, at the Geological Society’s Apart- 
ments, Burlington House, W. The chair will be taken 
at 10a.m., and after the completion of preliminary busi- 
ness, the following papers will be read and discussed— 
viz. : ‘* The Use of Sulphate of Copper in Filtration,” by 
Dr. Adolphe Kemna ; “‘ The Wind Engine for Pumping,” 
by Mr. George Phelps; ‘‘The Laying of a Submerged 
Water-Main under the River Esk, N.B.,” by Mr. Hubert 
Hall; ‘* Various Causes of Waste of Water, and Methods 
of Prevention,” by Mr. Ralph Blakiston. 





Tuk INsTiTUTION OF MECHANICAL ENGINEERS: GRa- 
DUATES’ ASSOCIATION.—The second meeting of this Asso- 
ciation for the current session was held at the Institution, 
Storey’s Gate, Westminster, S.W., on Monday, the 
12th inst., at 8p.m., Mr. T. Hurry Riches (Member of 
Council), in the chair. A paper entitled ‘‘ Locomotive 
Firing,” by M. Gaston De Launay, Graduate, of Mont- 
real, was presented and read by the honorary secretary. 
Mr. A. B. Symons opened the discussion, in which the 
following graduates took part :—Messrs. Cartwright, 
Laird, Duncan, York, Petrie, Thorne, Lewis, Marsh, 
and Lawrence; and the following visitors :— Messrs. 
Mackie, Mackinnon, and Warner. The meeting con- 
cluded with a vote of thanks to the chairman. 





Tue LauNcH OF THE ImrERIAL RusstaAn CRUISER 
**Rourik.”—The Russian armoured cruiser Rurik, fully 
described in last week’s ENGINEERING (page 656 ante). was 
successfully launched from the Naval Construction Works 
at Barrow-in- Furness of Messrs. Vickers Sons and Maxim, 
Limited, on Saturday, the 17th inst., the honours of the 
occasion being performed by Mrs. A. Trevor Dawson, wife 
of the ordnance director of the company. The total launch- 
ing weight of the ship was 8700 tons, and represented 
104 months’ normal work; most of the armour and more 
than three-fourths of the boilers were in place. The launch- 
ing time was 50 seconds, and the drags, weighing 470 tons, 
brought the vessel up within 100 ft. of the end of the 
launching-ways. There was a distinguished company 
— including several Russian officials; and at the 
uncheon which followed the usual toasts were honoured. 
In replying to the toast of ‘*The Vickers Company, 
proposed by M. de Balinsky, Mr. Albert Vickerssaid that 
his company, although part of its prosperity arose from 
the building of warships and the manufacture of armament, 
was in reality working directly towards that ideal state of 
peace desi by everyone. Some extremists could only 
see one road leading to that end, and that was universal 
disarmament, But nations, like individuals, must be 
kept in order, and just as the police force existed to 
keep the individual in order, so the armies and navies 
of the world existed to keep the nations in order. Until 
the great cities of the world could be kept in order 
without police, it seemed to him ridiculous to talk about 
the general disarmament of the nations. In replying to 
the toast of ‘‘Mrs. Trevor Dawson,” proposed by the 
chairman, Mr. T. E. Vickers, C.B., Lieutenant Dawson 
said that this great and powerful shipembodied the skill 
and experience of the Imperial Technical Committee in 
St. Petersburg and the handicraft of the British work- 
man, and he hoped and believed that she would not only 
maintain the prestige of the great Russian nation, but 
also be a bond of union between two friendly countries, 
promoting the wise policy of the Tsar in furthering the 
peace of the world. 
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NOTES FROM aeh~ YORKSHIRE. 


HEFFIELD, Wednesday. 
Mr. H. H. Eadon.—The death took place at Sheffield, 
on Tuesday, of Mr. Henry H. Eadon, of the firm of 
Henry Eadon and Sons, of the High Bridge Forge, 
Owleston. The firm occupy a prominent position as 
tilters and forgers, and the deceased was well known 
among iron and steel manufacturers. 


The Iron and Steel Trades.—Owing to the very heavy 
demand that prevails for all classes of iron from Germany 
and other distant countries, local users have found them- 
selves compelled to order well ahead in case of prices 
ruling even higher than they are now. There are en- 
quiries for enormous lots of scrap iron, more than can be 
met by stocks on hand. There are houses in the crucible 
steel trade whose output is up to the limit, with plenty 
of work before them. Other firms, whose business is con- 
fined to a more restricted area, are not so well off for 
orders, and are scarcely able to keep their works going. 
There is no decline in the demand for certain qualities 
of Bessemer and Siemens steels. one & the con- 
tinued activity in the railway and some other branches, 
manufacturers of both iron and steel castings are 
well employed, especially those who are in a i- 
tion to undertake the heaviest work. A steady busi- 
ress continues to be done by some firms in anvils, 
vices, and other tools required in the engineering trades. 
Competition is excesdingly keen, and, owing to the 
dearness of material, comparatively little profit is 
made. The continued advances in copper, tin, and other 
metals used in the lighter trades is seriously checking 
any development. Copper, which a year ago sold at 78/, 
a ton, is now quoted at 109/. per ton; and tin has gone 
up in equal proportions. Manufacturers of German 
silver, Britannia metal, and similar goods have had much 
difficulty in securing an advance of from 5 to 10 per cent. 
on their finished articles, and business in many directions 
is scarcely worth doing. Distributors all over the country 
are buying as little as they can at the present time, and 
are looking to manufacturers to supply promptly their 
requirements as they arise. The activity previously noted 
in the file trade continues, and there is a very distinct 
improvement in the general demand for all kinds of edge 
tools. There has been a brightening up in the demand 
from Russia. 


South Yorkshire Coal Trade.—The coal trade in this 
district continues in a fairly satisfactory state. The 
demand for steam qualities shows no signs of falling off, 
and prices are firm. The leading railway companies have 
asked for tenders for their supplies during next year. 
Coalowners are asking for an advance on present con- 
tracts from 6d. to 9d. per ton, and at present show no 
disposition to take less. The continued mild weather is 
checking the demand for house coal. Business of best 
sorts is quiet, but common house coal is going off more 
freely. st slack is in brisk demand at fall prices, but 
of the cheaper sorts there are considerable pd ws at some 

its. The market for blast-furnace coke is very strong. 

rices range from 11s. per ton unwashed to 133. per ton 
washed. There is not so much activity with regard to 
steel coke, although quotations are maintained—23s. to 
24s. per ton, delivered in Sheffield. : 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
thin attendance on ’Change here, but considerable ex- 
citement prevailed owing to the numerous inquiries of 
home, Continental, and American consumers as well as 
speculative operators, and quotations fluctuated some- 
what. Demand for pig iron was more than the supply was 
equal to, with the result that for Cleveland pig the stock 
of 560,000 tons in the warrant stores had to be drawn 
upon. Sales to America on an extensive scale might 
have been made by producers if they had been able 
to despatch at an early date, but few of them 
were in a position to guarantee delivery before Feb. 
ruary. No. 3 g.m.b. Cleveland pig was, at the open- 
ing of the market, put at 59s. 3d. f.o.b., but later in 
the day 593. was generally named. Kast Coast hematite 
pig rose 6d., the value of mixed numbers becoming 
71s. 6d. for early delivery. Spanish ore was very strong ; 
Rubio of 50 per cent. quality remaining at 22s. ex-ship 
fees. Middlesbrough warrants, after touching 593. 1d., 
eased to 583. 84d., which was the closing cash price of 
buyers, To-day the market was very strong, and buyers 
of pig were more in evidence than ever. No. 3 advanced 
to 593. 9d., whilst No, 1 Cleveland became 61s. 3d. The 
lower qualities showed marked improvement, though 
they did not rise in value quite in proportion to the 
better kinds, No, 4 foundry was 58s. d., and No, 4 
forge 57s. 3d. Another 6d. advance in hematite was 
recorded, mixed numbers being put up to 72s. for 
early a: Opening firm at 59s. 3d., Middlesbro: gh 
warrants still further stiffened, and by the close stood at 
9s, 5d, cash buyers. Producers of Cleveland pig are 

‘tter situated than for many years past. Not only have 
they no stock, but they have sold their make for the next 
month or two, and they report good enquiries concerning 
contracts for delivery over periods next year. The rates 
now ruling for Cleveland iron are the highest quoted since 
\ecember, 1900. Shipments of pig this month are extra- 
ordinary, averaging over 5000 tons per working-day. 


Manufactured Iron and Steel.—There is not much new 
to report with regard to the manufactured iron and steel 
industries. In some branches a little improvement is 
noticeable, several enquiries for next year being reported. 
Quotations are the same as have ruled for many months 


—viz. :—Common iron bars, 7/. 5s.; best bars, 7/. 15s.; 
81. 5s. ; iron ship-plates, 7/. 53. ; iron-ship 
angles, 7/. 5s.; steel ship-plates, 7/.; steel ship-angles, 
6l. 12s. 6d.; steel sheets (singles), 82. 53. to 8/. 10s. ; 
steel sheets (doubles), 8/. 10s. to 8/. 15s. ; steel joists, 
6l. 7s. 6d.; and heavy sections of steel rails, 6/. 5s.—all 
less the customary 24 per cent. discount, except rails, 
which are net cash at works. 


Messrs. Dorman, Long, and Co., Limitcd.—The re 
of the directors of Messrs. Dorman, Long, and 
Limited, iron and steel manufacturers, shows a profit for 
the year ending September 30 last cf 176,231/. 13s. 1d. ; 
deduct the debit balance from last year, 18,163/. 12s. 8d., 
leaving 158,068/. 0s. 5d., which it is proposed should be 
applied as follows:—Interest on first debenture stock 
for year to September 30, 1906, 16,0007.; interest 
on second debenture stock for year to September 30, 
1906, 15,0002. ; writing off expenditure re issue of second 
debenture stock, 70397. 12s. 1ld.; writing off Clarence 
Steel Works experimental expenditure, 13,5287. 183. 2d. ; 
directors’ fees for year to September 30, 1906, 20002. ; 
dividend of 5 per cent. per annum, payable December 7, 
1906, 62,979. 14s. ; writing off for depreciation, 30,0002. ; 
balance carried forward, 11,519. 15s. 4d.— 158,068. 0s. 5d. 
The directors are glad to report that the company is now 
obtaining the advantage of the capital expenditure of the 
last few years, the improved profits — attributable 
rather to lower cost of production than to higher prices. 
The company is fully occupied in all departments, and 
the prospects for the current year are good. The build- 
ings, machinery, and tools have been maintained out of 
revenue in a thoroughly efficient state. 


The North-Eastcrn Steel Company, Limited. — The 
directors of Messrs. Dorman, Long, and Co., Limited, 
enclose with their report that of the North-Eastern Steel 
Company, Limited, Middlesbrough, of which they hold 
all but 44 of the 80,000 ordinary shares. The North- 
Eastern Steel Company’s report is for nine months only, 
it having been decided to have the year close on Septem- 
ber 30, instead of the end of December, as heretofore. 
The profit shown for the nine months is 63,598/. 153. 7d., 
and the balance from 1905 was 3615/. 93. 3d., so that there 
is 67,2142. 4s. 10d. for distribution. From this amount 
there is to be deducted interest paid to June 30, and 
accrued to September 30, on debenture stock, second mort- 
gage debentures, and loans, 15,798/. 183.; directors’ fees, 
7501. ; cost of re-lining blast-furnaces and alterations to gan- 
tryat the Acklam Works charged to revenue, 7606J. 13s. 3d. ; 
depreciation on machinery, plant, and buildings, 12,500/. ; 
reserve account, 7500/.; total, 44,155/. 11s. 3d.; leaving 
23,0582. 13s. 7d., which the directors recommend should 
be applied in payment of a dividend of 5 per cent. for the 
nine months, payable on December 15 next, to the share- 
holders on the register at date of general meeting, 20,0002. ; 
carrying forward the balance, 3058/. 13s. 7d. From the 
present position of the markets and the order-books the 
directors state that they regard the prospects for the year 
now entered upon as satisfactory. The works, maneaas, 
and plant have been maintained in a thorough state of effi- 
ciency out of revenue, and the stocks have been valued well 
under the prices ruling at the date of the balance-sheet. 
The Hon. Henry Parker and Sir Hugh Bell, Bart., retire 
as directors, but are eligible and offer themselves for re- 
election. The company’s buildings, plant, &c., are valued 
at 571,146. 0s. 6d., and include, besides the steel works, 
wy ey blast-furnaces. The movable stocks are valued 
at 4762. 


Fuel.—Coke is in excellent demand, and is moving 
upward. Medium blast-furnace qualities are now 19s. 6d. 
delivered here, and some sellers ask up to 203, Export 
coke is in the neighbourhood of 21s, f.o.b. 


- 








NOTES FROM THE SOUTH-WEST. 
Cardif.—The amount of business pe upon the 
steam-coal market has been somewhat restricted by 
boisterous weather. The best large steam coal has made 
15s. 9d. to 16s. 3.1. per ton, while secondary qualities have 
ranged from 14s. 6d. to 153. 6d. per ton. The inquiry 
for semi-bituminous large coal has not been very active. 
The best ordinary household qualities have made 13s. 6d. 
to 14s. 6d. per ton, while secondary descriptions have 
ranged from 11s. to 13s, per ton; No. 3 Rhondda large 
has brought 16s. to 16s. 6d. per ton. Patent fuel has 
shown little change. Foundry coke has brought 20s. to 
203. 6d. per ton, and furnace ditto, 17s. to 183. per ton. 
As regards iron ore, Rubio has been quoted at 2ls. to 
21s. 6d. per ton, and Almeria at 20s. 9d. to 21s. per ton, 
upon a basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c , to Cardiff or Newport. 


Messrs. Cammell, Laird, and Co., Limitcd.—Mr. Car- 
lisle. managing director of Messrs. Cammell, Laird, and 
Co., Limited, has visited Swaneea, and has inspected, 
with Mr. J. Roberts, the Clyne Colliery, which is stated 
to have been provisionally selected for purchase. Mr. 
Carlisle also visited the Burrows, and inspected the site 
of a proposed extension westward of the new King’s 
Dock. 

A Railway Retirement.—On Thursday, Mr. J. H. Read, 
locomotive and carriage superintendent of the Newport 
district of the Great Western Railway, attained his 
sixty-fifth year, completed fifty years of railway service, 
and retired upon a pension. 


Orders for Steam Coal.—The Navigazione Generale 
Italiana has placed orders with Welsh firms for the 
supply of 175,000 tons of best steam-coal, to be delivered 
over next year. It is — that a talance of 175,000 
tons still required will be contracted for in a few days. 
The contracts arranged have been divided as follows :— 
Cambrian Collieries, Limited, 50,000 tons ; D. Davis and 





| Son, Limited, 75,000 tons; and the Glamorgan Coal 
Company, Limited, 50,000 tons. The two first-named 
firms obtained about 16s. per ton free on board, and the 
Glamorgan Coal Company slightly lower figures. 


Sharpness New Docks.—The directors of the Sharpness 
New Docks and Gloucester and Birmingham Navigation 
Company, in submitting the accounts for the half-year 
ending September 25, 1906, state that the tonnage receipts 
show an increase of 615/. as compared with the corres- 
ponding period last year. The balance of revenue is 
15,676l., with which the directors recommend the payment 
of the sr dividend on A preference stock, and a 
full year’s dividend on B and C preference stocks, leaving 
a balance of 21507 , to which they propoze to add 887/. 
from the reserve and pay a dividend of 1 per cent., free of 
income tax, on the ordinary stock. 


Dowlais.—There has been a satisfactory output of steel 
rails and metallic sleepers at the Goat Mill. The Big 
Mill has aiso been well employed upon light-weight 
material of various kinds. 


Dispute with Contractors.—Sir J. Wolfe Barry sat as 
arbitrator at the Surveyors’ Institute, London, on Friday, 


*| to hear a dispute between Mr. J. Newell, trading as 


Messrs. Monk and Newell, Bolton, and the Cardiff 
Railway Company. 





ENGINEERS AND CONTRACTORS. 
To THE Eprror or ENGINEERING. 

Srr,—Referring to Sir Alexander Kennedy’s recent 
presidential address to the Institution, I trust that his 
weighty words with regard to the inad visability of making 
the engineer the arbitrator in relation to his own specifi- 
cation will lead to the abolition of this custom. 

You are aware that the Institution of Electrical Engi- 
neers some few years ago formed a representative 
committee of manufacturers, contractors, and consulting 
engineers to consider the use of model general conditions 
of contract, with the result that a form of model general 
conditions was agreed upon, and bas since, I am glad to 
say, been almost universally adopted by the profession 
in connection with contracts for electrical machinery and 
I ‘ 

The point raised by Sir Alexander Kennedy was care- 
fully considered by that committee, with the result that 
one of the model general conditions is as follows:— 

“‘Arbrtration.—Lf at any time any question, dispute, or 
difference shall arise between the purchasers, or their 
engineer, and the contractor, upon or in relation to, or in 
connection with, the contract, either party may forthwith 
give to the other notice in writing of the existence of such 
question, dispute, or difference, and such question, dis- 
pute, or difference shall be referred to the arbitration of a 
person to be mutually agreed upon, or failing agreement, 
to some person appointed by the president for the time 
aa of the Institution of Electrical Engineers. 

ork under the contract shall continue during the 
arbitration proceedings. 

The award of the arbitrator shall be final and binding 
on the parties. Upon every or any such reference, the 
costs of, and incidental to, the reference and award re- 
spectively shall be in the discretion of the arbitrator, 
who may determine the amount thereof, or direct the 
same to be taxed as between solicitor and client, or as 
between party and ty, and shall direct by whom and 
to whom, and in what manner, the same shall be borne 
and paid. This submission shall be deemed to be a sub- 
mission to arbitration within the meaning of the Arbitra- 
tion Act, 1889.” 

Prior to the settlement of these model conditions it was 
a general practice for engineers and their clients to put 
into their conditions of contract not a few stipulations 
under which the engineer had the sole and final decision 
on many important matters, with the result that in spite 
of the inclusion of an arbitration clause, its operations 
were materially restricted. In one contract which I have 
before me at the moment I find some half-dozen refer- 
ences to points upon which a difference might, and pro- 
bably would, arise between the contractor and the engi- 
neer. In each case it is stipulated that ‘the engineer 
shall determine them, and his decision shall be final ;” 
and there is a general stipulation that ‘‘the decision in 
writing of the engineer upon any matter as to which he 
is by these general conditions required or authorised to 
certify or decide thall be final and binding.” 

In the model conditions of the Institution of Electrical 
apes no such unreasonable stipulations will be found, 
and under the arbitration clause any dispute whatever 
between the engineer and the contractors may be referred 
to an independent decision. 

I hope that the Engineering Standards Committee 
will not consider it outside their province to issue a form 
of model general conditions for engineering contracts, 
based, I trust, upon those which, after so much carefsl 
consideration, have been issued by the Institution of 
Electrical Engineers. 

Yours truly, 
7 Rosert Hammonp. 

64, Victoria-street, Westminster, November 20, 1906, 








Tue Sccrety or Excinsers,—On Wednesday, Novem- 
ber 14, the Society of Engineers held their annual con- 
versazione at the United Service Institution, Whitehall, 
where the guests were received by the President and 
Mrs. Maurice Wilson. Good programmes af music, both 
vocal and instrumental, were provided, and the very fine 
collection of Service relics in the Museum of the Institu- 
tion afforded a mo:t interesting addition to the evening’s 
entertainment. 
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DETAILS OF 25-HORSE-POWER FOUR-CYLINDER MOTOR-CAR; OLYMPIA EXHIBITION. 
CONSTRUCTED BY THE ENFIELD AUTO-CAR COMPANY, LIMITED, ENGINEERS, REDDITCH. 
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TrounicaL Booxs.—The Society for the Promotion of 
Engineering Education (U.S.), have issued a Revised 
List of Technical Books suitable for public, industrial, 
and school libraries, and for both general and technical 
readers. The list is made out under thirty-six heads, 
beginning with architecture and ending with wood-work- 
ing, and including all subjects interesting to the engi- 
neer, the electrician, the chemist, the metallurgist, the 
surveyor, and others. Some of the sections appear to be 
unnecessarily brief. For instance, under Dynamo Electric 
Machinery we do not find the names of either Hobart, 
Parshall, or 8. Thompson. Under Telegraph we do not 
find the works of Fleming, although two books on wire- 
less telegraphy are noted. Other sections, however, are 
more comprehensive. The list is published by A. C. | 
McClurg and Co., 215, Wabash-avenue, Chicago. 


(9695.4) 





Sourn Arrican Coat-MIniNG. — Large deposits of 
coal of excellent quality have been found at Dordrecht, 
and a syndicate was formed some time ago to prospect 
these deposits. The syndicate has expended several 
thousand pounds in making a series of trial bore-holes, 
in driving adits, and in sinking a shaft. Several seams 
of coal have been encountered, and on being tested the 
assay value of some of them was found to superior | 
to that of the best coal in the Transvaal, and very nearly 
equal to that of the best black diamonds of Natal. The 
comparative heating powers are stated to be as fol- 
lows :—Natal, 13.78; vaal, 12.53; Dordrecht, 13.14. 
The Dordrecht percentage of ash is only 5.75. A com: 
pany with a nominal capital of 200,000/. is being formed 
to work the Dordrecht deposits. It is pro to start 
with an equipment capable of turning out of from 200,000to 
300,000 tons annually. The company has secured a great 
area of 22,000 acres of land ; a portion has been bought 
outright, while the mineral rights of the remaining area 
have been secured upon advantageous terms. A section 
of the Cape Government railways runs through the 
greater portion of this large area for a distance of nearly | 
25 miles. The colliery, when it is in full working order, | 
will be of great value to the shipping interests of Port 
Elizabeth and East London. During the boring opera. | 
tions several seams of coal were struck; the test | 
depth which was reached in boring was 256 ft. e drill | 
was then in a coal seam, but the thickness remained 
undetermined in consequence of the Colonial Govern: | 
ment withdrawing the drill. In addition to the numerous | 
bore-holes which were sunk by the syndicate, adits were 
driven to a distance of 350 ft., proving the existence of 
a very great area of coal-bearing country. Ample sup- 
plies of labour are expected to be forthcoming from a con- 
siderable native population, 
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DETAILS OF THE CLARKSON . STEAM-OMNIBUS. 


Fig.1. DIAGRAM OF SYSTEM OF PIPE LINES 
FUEL, WATER, STEAM, LUBRICATING. 
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Fig.2%. 
BURNER WITH STARTER(CLARKSON) 
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ENLARGED DRAWING OF 
SELL-MOUTH A, SHOWING 
NEEDLE VALVE ANDAIR DAMPER. 

















INDUSTRIAL NOTES. 





October, as compared with 3.8 per cent. at the end 
of September, and 5 per cent. at the end of October, 


THE state of the labour market in October, as | 1905. 


reported by the Labour Department of the Board of 
Trade, was fairly favourable. The total returns on 
which the report was based were 8970—namely, 4740 | 
from employers and their associations, 3741 from trade | 
unions, 392 from local labour correspondents, and 97 | 
from other sources. These returns show that employ- | 
ment in most trades was the same as, or somewhat | 
better than, during the previous month. Among those 
which showed some improvement were the coal, ig- | 
iron, iron and steel, and woollen and worsted indus- | 
tries. The cotton trade remained very brisk. There 
was, however, a decline in the shipbuilding industry, 
and this, together with the direct and indirect effects , 
of the dispute on the Clyde, has been the principal | 
cause of an increase in the general percentage of un- | 
employed. As compared with a year ago, all the 
principal industries owed an improvement. 

The 271 trade unions making returns had an aggre- 
gate membership of 600,122; uf these, 26,313, or 4.4 


per cent., were reported as unemployed at the end of to the works of 108 ironmasters, employing about | 


Employment was dull generally in the building 
trades, and worse than a month ago, but was rather 
better than a year ago. 

In the coal-mining industry employment was good— 
better than a month ago and a year ago. The average 
number of days worked per week at the collieries 
included in the returns was 5.49 during the four 
weeks, as compared with 5.30 in September, and 5.35 
in October, 1905. 

Employment was good in iron-mines, showing little 
change compared with a month ago and a year ago. 
The average number of days worked per week by the 
mines and open works included in the returns was 5.90, 
as compared with 5.89 in September, and 5.85 in 
October, 1905. 

In the pig-iron industry employment continued 
good, and was slightly better than a month ago ; it 
was much better than a year ago. Returns relating 
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24,900 workpeople, showed that 344 furnaces were in 
blast at the end of October, as compared with 342 in 
the previous month, and 331 a year ago. 

Employment at iron and steel works continued brisk 
generally ; it was better than a month ago, and con- 
siderably better than a year ago. The volume of em- 
ployment at 206 works from which returns were 
received was 1.4 per cent. greater than in September, 
and 4.6 per cent. greater than a year ago. 

In the tin-plate and steel-sheet industry employ- 
ment continued good, and was on the whole better 
than a year ago. At sheet-mills it was worse, but at 
= works it was better than a month ago. Ac- 
cording to returns received, 441 tinplate and sheet- 
mills were working, compared with 430 at the end of 
September, and 435 at the end of October, 1905. 

he engineering trades continued busy. The 
showed a slight decline as compared with a mont 

o, but were better thana yearago. The percentage 
of trade-union members unemployed was 3.1, as com- 
pared with 2.8 a month ago, and 4 per cent. a year 


ago. 
Apart from the dispute on the Clyde, employment 
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in the shipbuilding trades was moderate, on the whole, 
in the principal m+ page centres, showing some 
decline compared with a month ago, but an improve- 
ment compared with a year ago. The percentage of 
trade-union members unemployed was 10.4, exclusive 
of members on strike, as compared with 6.5 at the end 
cf September, and 11.9 per cent. at the end of October, 
1905. 


Employment in the cottou trade continued very 
brisk, and was better than a year ago. Returns from 
firms employing 137,753 workpeople showed an in- 
crease of 0.4 per cent. in the amount of wages paid as 
compared with a month ago, and of 4.1 per cent. as 
compared with a year ago. 

In the woollen trades employment remained good. 
It was rather better than a month ago, and showed 
little change compared with a year ago. Returns 
from firms employing 23,448 workpeople showed in- 
creases in the wages 7 of 1.6 per cent, compared 
with a month ago, and of 0.4 per cent. as compared 
with a year ago. 

The worsted trade was fairly good, and better than 
a month ago and a year ago. turns from firms 
employing 46,034 workpeople showed increases in 
the amount of wages paid of 1.6 per cent. compared 
with a month ago, and of 1.3 per cent. compared with 
& year ago. 

In the flax (linen) trade employment continued fairly 
good, and was better than a yearago. Returns from 
firms employing 45,922 workpeople showed an increase 
of 0.3 per cent. in the number employed, and of 0.4 per 
cent. in the wages paid, as compared with a month 
ago, and, as compared with a year ago, an increase of 
1.8 per cent, in the number employed, and of 4.8 par 
cent, in the wages paid. 

Employment in the jute trade continued good, and 
was better than a year ago. Returns from firms em- 
ploying 19,313 workpeople showed a decrease of 0.4 
per cent. in the number of workpeople employed, and 
of 1.2 per cent. in the wages paid, as compared with 
a month ago. Compared with a year ago, the returns 
showed an increase of 0.5 per cent. in the number of 
a ag employed, and of 2.1 per cent. in the wages 

aid, 


The silk trade showed an improvement as com- 
pared with a month ago and a year ago. Returns 
received from firms employing 8229 workpeople showed 
an increase of 2.2 per cent. in the amount of wages 
paid, compared with the previous month, and of 3.9 
per cent. compared with a year ago. 

The lace trade was on the whole good—-better that 
a month ago, and much better than a year ago. Reo- 
turns received from ficms employing 9093 work- 
people showed an increase of 2 per cent. in the 
amount of wages paid compared with the previous 
month, and of 10.5 per cent. compared with a year 
ago. 
a in the hosiery trade continued good, 
and was better than a year ago. Firms employing 
14,603 workpeople showed an increase of 0.4 per cent. 
in the amount of wages paid as compared with a 
month ago, and of 4.5 per cent. as compared with a 
year ago. 





In the boot and shoe trades employment was quiet, 
but rather better than a month ago; compared with 
a year ago, little change was shown. Returns from 
firms, employing 60,395 workpeople, showed an in- 
crease of 2 per cent. in the amount of wages paid 
compared with a month ago, and a decrease of 0.8 per 
cent. compared with a year ago. 

Employment in the other leather trades continued 
fairly good. It was rather better than in September, 
but about the same as a year ago. Of 3696 members 
of trade unions, 5.6 per cent. were unemployed, as 
compared with 6.7 per cent. in September, and 5.6 per 
cent. in October, 1905. 

Employment in the paper-making trades remained 
good generally. 

In the printing trades employment was moderate 
on the whole, and in the bookbinding trades fairly 
good. It was generally better than a month ago and 
a year ago. In the printing trades the percentage of 
trade-union members unemp > was 4.9, as compared 
with 5.2 in the previous month, and in October, 1905. 
In the bookbinding trades the percentages were 3.0 
for October, 4.4 for September, and 3.5 for October, 
1905. 

Employment in the furnishing and woodworking 
trades was fair—about the same asa month ago; it 
was better than a year ago. Trade unions with a 
membership of 34,479 1:cported 4.5 per cent. unem- 
ployed, as compared with the same percentage in Sept- 
ember, and 5.3 a year ago. 

The glass trades continued moderately good gene- 
rally, and better thin a month ago and a year 
ago. Returns received from firms employing 11,081 
work p2ople showed an increase of 5.1 per cent. in 
wages paid as compared with a month ago, and 9 per 
cent. as compared with a year ago. 


and was better than a year ago, In the brick and tile 
trades it was moderate on the whole. 





Employment of agricultural labour was on the whole 
fairly regular during October, though rain caused some 
interruption to the employment of day labourers. There 
was generally a plentiful supply of this class of labour. 

Employment of dock and riverside labour was gene- 
eall fair in London and moderate at Liverpool ; at 
both places it was better than a month ago and a year 
ago. At other ports it was on the whole fair. The 
average daily number of labourers employed at the 
docks and principal wharves in London during the four 
weeks in October was 12,251—an increase of 3.4 per 
cent. compared with a month ago, and of 1.3 per cent. 
compared with a year ago. 





An important labour dispute began during October, 
affecting upwards of 15,000 shipyard workers on the 
Clyde. In addition, 23 other disputes began in 
October, compared with 23 in September, and nine 
during the month of October, 1905. The total number 
of workpeople affected by disputes which began, or 
were in progress, during October was 28,330, or 6953 
more than in September, and 18,824 more than in 
October, 1905. The aggregate duration of all the 
disputes of the month, new and old, amounted to 
414,300 working days, or 266,900 more than in 
September, and 238,300 more than in October, 1905. 
Definite results were reported during October in the 
case of 20 disputes, new and old, affecting 7260 

rsons. Of these 20 disputes, six were decided in 
avour of the workpeople, six in favour of the em- 
ployers, and eight were compromised. 


The —— changes in rates of wages reported 
in October were increases affecting 38,000 coal-miners 
in Northumberland, 5000 iron and steel-workers in 
South Wales and Monmouthshire, 3400 puddlers and 
millmen in the North of England, and 3000 in 
Scotland, and decreases affecting 20,000 puddlers and 
millmen in the Midlands, aud 5500 blast-furnacemen 
in the Cleveland and Durham districts. The total 
number of workpeople affected by the changes re- 
ported was 96,500, and the net effect was an increase in 
wages of about 1160/. per week, nearly 66,200 work- 
people having received advances amounting to 1970V. 
per week, rather over 30,300 having sustained de- 
creases amounting to 810/. per week. The changes 
of the previous month affected 17,100 workpeople, the 
net result being an increase of about 670/. per week. 
During October, 1905, the number of workpeople 
affected was 20,900, and the net result an increase of 
6102. per week. One change, affecting 38,000 work- 
people, was arranged by a Conciliation Board, and 
28 changes, affecting 48,350 workpeople, took effect 
under sliding scales. The remaining changes, affect- 
ing 10,150 workpeople, were arranged directly 
between employers and workpeople, or their repre- 
sentatives, one only of these changes, affecting 200 
workpeople, being preceded by a dispute causing 
stoppage of work. 





The American Federationist for November is full of 
hope and ardour with respect to the future of labour’s 
cause in the United States. It declares that the 
labour campaign recently inaugurated is making rapid 
and striking progress, and that its influence is already 
being felt in all directions. ‘‘ Labour,” says one of 
the editorial notes, ‘‘ will take the middle of the 
road ;” it will fight men of all parties who oppose 
its programme. The Federation is giving instances 
of European labour legislation, Germany and Austria 
being the two countries dealt with in this number. 
American workers are well acquainted with what 
has been done in the United Kingdom. Its anticipa- 
tions with regard to the great Labour Convention, 
which began its sittings on the 12th inst. at Minnea- 

lis, are vast, as set forth in ‘‘ Its Mission, and the 

ope it Inspires.” The reports of the organisers 
are most encouraging from their point of view, and 
of the Labour leaders generally. Altogether, the 
American Federationis! for the current month is 
notable for its reports as to what has b2en done and 
is being attempted in the Labour world. It istobe 
hoped that the aspirations will not be too high. 


The report of the Associated Blacksmiths, which 
covers the first week in the present month, as well 
as the previous month, is not quite so satisfactory 
as regards employment, for there was an increased 
number of members unemployed. But this, it would 
appear, is not due to any falling-off in trade, but 
tu the disputes on the Clyde and on the Tees. 
The Blacksmiths’ Union is only indirectly affected by 
those disputes ; but some of the members are out of 
work in consequencs. Fortunately, the Barrow strike 
has terminated, so that most of those affected have 
found work either there or elsewhere. The cost 
of the Barrow strike has been serious ; but the union 
is still financially strong, with a cash balance equal to 


of the membership—due to the various causes indicate. 
As regards the disputes on the Clyde and Tees, the 
report is hopeful of an early settlement. It recognises 
the seriousness of astrike or lock-out at any time ; but 
in the late autumn, on the eve, as it were, of winter, 
disputes are still more serious, as there is naturally 
a tendency to curtail employment in the short days — 
six weeks before Christmas and six weeks after. There 
was an increase of 27 in membership in the month, and 
a gain in funds of 92/. 17s., leaving a total balance 
of 24,906/. 133. 61. Thanks are expressed to the Lord 
Provost of Glasgow and the other Provosts for their 
efforts to promote a settlement of the Clyde dispute. 
The report says :—‘‘ The best thanks of all workmen 
are due to them for their praiseworthy intercession.” 
This hearty appreciation of efforts to promote con- 
ciliation is welcome, for it shows that workmen mora 
and more recognise that peaceful negotiation is better 
than industrial strife. 


The Amalgamated Engineers’ Jowrna/ for the current 
month is more varied in its contents than many of its 
predecessors. In the political editorial notes refer- 
ences are made to the anti-sweating conference and to 
the evils of sweating, The number of members in 
the engineers’ union was 102,806 at the date of the 
report—an increase of over 600 in the month. (f 
that total, 2490 were unemployed, 2375 on sick 
benefit, and 5,108 on superannuation allowance. 
Employment was about the same as in the month 
previous, but the proportion of unemployed had 
slightly increased, owing perhaps to yo disputes 
on the Clyde and the Tees. At the end of August 
the proportion was down to a low point, nearly 
touching the lowest in the chart lines given in the 
report. References are made to the Clyde strike, 
and to the divergence between the Railway Servants’ 
Union and its general secretary on the question of 
joining the Labour Party. The Journal thinks that 
Mr. Bell, M.P., ought te join after the vote of his 
conference. 

The report of the Boiler-Makers and Iron-Ship- 
Builders indicates the effects of the Clyde dispute upon 
the finances of the union. The total number of men 
on the funds was 7557 ; month previous, 6137 ; increase, 
1420. The net increase of unemployed was 1392. 
There was a decrease on sick benefit—from 2058 to 
1994, and an increase on superannuation benefit—from 
1457 to 1489. The expenditure was 21,174/. 14s. 3d., 
as against 6383/. 19s. 6d. in the previous month. The 
report says: ‘‘The difference is mainly caused by 
the dispute on the Clyde.” But some of the difference 
arose from the fact that there were five benefit pay- 
ments in the month, making up the odd week in the 
quarter—13 weeks instead of 12. There were 699 
new members admitted ; losses, run out, and deceased, 
188 ; net increase, 511. This is notable in the stress 
and strain of the Clyde dispute. The members were 
notified as to the posting of notices to lock-out all the 
boiler-makers in the Clyde district on November 17 
unless the shipyard men returned to work before that 
date. Notice was also given to the lodge officials to call 
w special meeting in each branch on November 24 to de- 
cide whether the dispute should extend beyond the 
eight weeks provided for in the rules, the eighth week 
ending on the 24th. But more recent events tend to 
show that such meetings will be superfluous, The 
platers’ dispute on the Tees and at Hartlepool is 
alleged to be against a proposed reduction in piece rates, 
varying from 25 to 50 per cent. As the employers failed 
to agree to terms, the platers involved ceased work 
on October 31. It does not appear that the strike of 
platers was approved of by the Boilermakers’ Union. 
It is notified that the North-East Coast employers have 
given notice to end the North-East wages agreement 
in April next. The report says that the council of the 
union fail to see any reason for such notice. It adds 
that trade difficulties abound, but there is no need to 
despair. 





There was a cheerful tone about the iron market in 
the Midlands last week. Iron and steel manufacturers 
are well engaged, and realise better prices than for 
some time past. The chief complaints are tho difli- 
culties of obtaining sufficient supplies of pig iron and 
steel. Finished-iron makers cannot get it fast enough, 
and sheet and tin-plate makers are handicapped tor 
want of steel. This shows that a great amount of 
finished material is being used up and exported, which 
means again that the iron and steel-using industries 
are busy, in spite of some workpeople being unem- 
ployed. In the Lancashire districts the ironmasters 
are well engaged, and do not care to book orders for- 
ward to any great extent. 


The Clyde dispute has ended ; the strike has col- 
lapsed. A ballot of the men was taken, and the 
result was declared on Friday night in last week, the 
16th inst., when it was found that 2499 were in favour 
of resuming work, and 1631 for continuing the strike ; 





8/. 133. per member. There were at the date of the 





In the pottery trade employment continued good, 





report 227 unemployed members—equal to 7 per cent. ! 


majority for resuming work, 868. It will be seen that 
a large minority were averse to ending the strike on 
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the employers terms. Work was to be resumed last 
. Wednesday. The result is a set-back to the forward 
movement in trade-unionism. 


The strike of 2800 colliers in the Rhondda Valley 
against non-union miners ended last week, the strikers 
being informed that all the non-union men had joined 
the federation. Altogether about 10,000 men at dif- 
ferent collieries struck work in the Welsh mining 
districts, all of whom have resumed work, as it is 
declared that no non-union men are to be found in 
any of the pits. 





The decision of the arbitrator appointed by the 
Roard of Trade in connection with the strike of persons 
employed at the ammunition factory of Messrs. Eley 
Brothers, Edmonton, was given last week. The 
award is a compromise, but is on the whole regarded 


as satisfactory. 


Serious difficulties have arisen in the galvanised 
hollow-ware trade in Birmingham, and generally in 
South Staffordshire. The men demand an advance of 
10 per cent. in wages, and last week they gave a fort- 
night’s notice to cease work if the demand is not con- 
ceded. The manufacturers declare that prices do 
not cover the enhanced cost of production and higher 
prices of material, and furthermore that the state of 
trade does not warrant an advance in wages at present. 


The Fernie Colliery. strike, British Columbia, which 
at one time seriously threatened the entire mining 
industry of the country, has ended ; the terms, how- 
ever, are not yet reported. 





Mexican employers and traders are complaining of 
the large number of obligatory holidays and others 
demanded by the workpeople. . Out of the ‘‘ 365 days 
in the year 131 are devoted to obligatory and tradi- 
tional idleness,”. they say. In the United Kingdom 
there are 52 Sundays and five Bank holidays ; total, 
57. Iie what many of the workers now claim is 
conceded, there will be 12 more—a fortnight in the 
year—making 69, or 62 fewer than are claimed by the 
Mexicans. But excessive holidays are injurious to 
worker and employer alike, and a nuisance to the 
public. 





It is reported that there is a deficiency of 843,000/. 
in the Midland Railway Superannuation Fund. It is 
proposed to take steps to reduce the deficiency to 
123,000/., but the meeting to discuss the matter was 
adjourned for a fortnight, as those present were not 
quite satisfied with the state of affairs disclos:d. 








Peat Deposits.—The exploitation of peat deposits has 
for years been eagerly discussed and ‘experimented with 
in various countries; in Sweden, among others. There, 
as elsewhere, two methods particularly commend them- 
selves : either that of transforming the peat, by heating it 
under pressure to some 150 deg. Cent., into briquettes, or 
the erection of stations for generating electric energy at 
the peat deposits, whereby the transport of the peat, or its 
products, is avoided. An installation of this description 
i: working in Sweden and producing cheap power, and in 
Denmark similar stations are likely to be erected, when 
the necessary legal regulation for transmission of high- 
tension current has been carried through. 


Hyprocyanic Acrp In Furnace Gases.— Mr. K. 
Jurisch bas found in the boiler-house furnace gases of a 
factory small quantities of hydrocyanic (prussic) acid. 
he presence of this very poisonous gas was proved by 
passing the chimney gases upwards through a 25 per cent. 
solution of caustic soda, containing freshly-precipitated 
ferrous hydroxide, which was sprayed downwards; 
15 litres of solution were used, descending in 15 minutes, 
and then being pumped up again. After 4000 cubic 
metres (140,000 cubic feet) of the gases had passed through 
it, the solution was removed, boiled, and tested for sodium 
ferrocyanide in the usual way. A blue colour was ob- 
ane and, after long standing, a precipitate of Prussian 
ue, 





_ Lancr Exxcrric-Power Station 1n SwRpEN.—The 
installations in connection with the exploitation of the 
Gul!spang Falls are being enerzetically pushed forward, and 
the present staff of 300 workmen will be further increased. 
Next to the Trollbittan, the power-station—which at 
the start will have a capacity of 12,000 horse-power— 
will be the largest in South and Central Sweden. Power 
will be transmitted to Mariestad, Kinne Rulle, and 
Lidkiping, and in a northern direction to Orebro. 
Further extensions of the power scheme are, however, 
already under contemplation, and will include supplies 
to several additional towns. The first installations 
will entail an expenditure of some 275,000/., and nearly 
the whole plant will be of Swedish manufacture. The 
rar see in question is an important move in the 
direction of making Sweden more independent of foreign 


coal; and when the company’s two waterfalls, the Gulls- 
pang and Munkfoss falls, are fully utilised, the annual 
saving in coal is estimated at close upon 100,000/. A 
number of new industrial undertakings are projected in 
connection with the new power-station. 








STEAM AS A MOTIVE POWER FOR 
PUBLIC-SERVICE VEHICLES.* 


By Tuomas CLarkson, of Chelmsford. 


Tue selection of the motive power for ‘public-service 
vehicles must be considered in its relationship to the 
public safety and convenience, as well as with respect to 
the ‘‘ state of the art,” or in relation to the development 
of any particular type of motor. It has been commonly 
— that steam was unsuitable for omnibus pro- 
pulsiop, and if one assumes the ordinary methods of 
steam generation and application to be used, this con- 
clusion is probably correct. The question arises: Is one 
justified in assuming that the ordinary methods of steam 
generation and application represent its highest practical 
possibilities? One — of this paper is to show that 
this is by no means the case, and that recent develop- 
ments in the methods of harnessing steam for public 
service have entirely altered the situation, and have 
brought within one’s grasp the important advantages 
peculiar to steam, which, apart from the question of their 
realisation, are generally admitted. 

From the history of steam on common roads, it appears 
that the first steam-omnibus in London was constructed 
and run by Hancock about the year 1840, Further deve- 
lopments were hinde for many years by legislation 
until the repeal of the ‘‘ Red Flag” Act in 1896. Steam- 
omnibuses have been constructed on the Continent by 
Serpollet, De Dion, Scott, and others. About 1897 Mr. 
House constructed several omnibuses which were fired 
with liquid fuel. A service was commenced with these 
cars in Gloucestershire, between Fairford and Cirencester, 
but did not prove successful. The next steam-omnibus 
ee to have been constructed by Messrs. Thornycroft, 
and was put into service on the Hammersmith route by 
the Road-Car Company about 1902. This car was an 
ordinary heavy chassis fitted with plain steel tyres and 
fired with coke, to which a double-deck omnibus body was 
attached. The author understands that it was commer- 
cially successful, but that it was in other respects found 
to be unsuitable to the conditions of public service in 
London. In particular the fumes and dust of the coke 
fuel were objectionable to the passengers, and the weight 
and the steel tyres did not conduce to silent running. 

The next development in steam-omnibuses a rs to 
have been the inauguration of the service at Torquay. 
This was started in 1903, and the service has up to the 
— time worked very successfully. These cars were 

oat by the author, and are of the single-deck type, 
fired with paraffin. Similar cara were subsequently tried 
in London, and ran for about a year; one service by the 
Road-Car Company, from Oxford-circus to Hammersmith, 
and another by the London General Omnibus Company, 
from Hammersmith to Piccadilly-circus, These cars had 


seating capacity for fourteen passengers, which did not| T 


compare favourably in earning power with the double- 
deck ’bus seating thirty-four passengers. Independently 
of the great discrepancy in their earning capacity, it is 
found that a distinct predilection exists among a large 
section of the public to ‘‘see London from the top of a 
bus.” Seeing that the public taste ran parallel to the 
commercial interests of the omnibus companies, it is 
natural that the double-deck omnibus wassoon selected as 
the best type for London service. 

In 1905 the first double-deck steam-omnibus of the 
author’s construction commenced regular service in 
London, and at present there are about forty licensed by 
the police for service in London. About 100 of these 
vehicles have already been made. 

The advantages of steam for public service work may 
be generally summarised as follow :— 

The employment of a safe and cheap fuel. 

Freedom from noise and vibration. 

Absence of smell. 

Smooth and silent action of the machinery. 

uick acceleration without jerkiness. 
lexibility of drive and simplicity of control. 
rge reserve of power for hills and for overcoming 
the inertia of starting. 

Entire absence of change-speed gears. 

Entire absence of electric ignition. 

Entire absence of friction-clutch. 

To realise these important advantages a very perfect 
steam-generator is necessary. It is here that the prin- 
cipal engineering difficulty has been encountered. The 
usual methods for the generation of steam are charac- 
terised by smoke, dirt, sparks, ashes, almost constant 
attention to the water-f and to stoking, trouble from 
priming, from incrustation, and from leakage. There- 
fore it is safe to conclude that the usual methods of steam- 
generation are unsuited for the purpose. To produce a 
generator free from the above vices, which is regular 
and reliable in action, has proved a most serious problem. 
It is surprising to many engineers to find that steam can 
be generated automatically as required, without any of 
the preceding drawbacks, and that the generator, instead 
of being a delicate thing needing careful handling and 
attention, has been made robust and healthy, and, for all 
practical purposes, ‘‘ fool-proof.” 

For the purpose of description, the generator may be 
conveniently divided into three parts—namely, the 
burner, Figs. 2 and 3, page 707, the boiler, Fig. 5, page 
707, and the governing gear, Figs. 8 to 12, 710. 

Burner and Oil Supply (Figs. 2 and 3). "The burner is 
constructed upon the principle of supplying liquid fuel 
(paraifin) under a constant pressure to a vaporiser, in 
which it is transformed from the liquid to the gaseous 
state. The oil vapour is then mixed with air—on the 
Bunsen principle—before ignition takes place, and the 
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heat generated by the combustion maintains the tempera- 
ture of the vaporiser, chiefly by radiant effect. = 

The main fuel supply is carried in a tank which is not 
subjected to pressure, It can therefore be replenished 
— at any time without extinguishing the burner. 

e paraffin is pumped from the main tank into a pres- 
sure tank of solid-drawn steel, which is about half full of 
air. This forms a cushion which equalises the flow, and 
keeps the burner fed when the car is standing and the 
pump not pareiy | oil. The surplus oil delivered by 
the pane escapes through a spring-loaded relief-valve set 
to about 40 lb. pressure per square inch, and returns 
thence to the main tank. To prevent loss of pressure by 
leakage through the relief-valve when standing, a lock-up 
valve is provided, which, when closed and the burner out 
of use, will retain the pressure for long periods ready for 
the next lighting up. The air-cushion in the pressure- 
tank gradually diminishes with use, by ‘‘foaming” or 
absorption into the oil. It is replenished by a few strokes 
of a hand-pump before starting each morning. 

The oil supply to the burner (Figs. 2 and 3) is con- 
nected to the lower end of the vaporiser, from the upper 
end of which the vapour is conveyed to the jet-nozzle, 
the area of which is regulated by a wedge-shaped needle 
(Fig. 4). This needle rforms a dual function in 
assisting to keep the nozzle clear of obstruction, in addi- 
tion to controlling the supply of vapour to the burner, 
and thus determining the size of flame and the rate of 
combustion. The rate of combustion is not governed on 
the oil supply, but on the supply of oil-vapour. This is 
found to S more convenient in securing a proportionate 
admixture of air with the vapour for complete combustion 
at all rates of consumption, from the minimum to the 
maximum, and at all intermediate rates of consumption. 
The jetof vapour is directed along the axis of an induc- 
ing or mixing tube. One end of this tube is open to 
the atmosphere when running, and the other delivers the 
mixture of vapour and air into the centre or body of 
the burner, in which a small pressure is maintained by the 
force of the vapour-jet. This in turn is derived from the 
pressure of oil in the supply tank. It follows that this 
pressure must be maintained practically constant to 
ensure regular results in the working of the burner, The 
mixture of vapour and air is permitted to escape from 
the body of the burner through a series of circumferential 
slots or ports, similar to the openings in a piston-vaive 
liner. The degree of opening of the ports is controlled 
by a piston-valve moving freely inside the body, the valve 
being carried upon a central stem. 

It will be noted that the port area varies in arithmetical 
ratio, and that the addition of each ,4nd to the stroke of 
the valve increases the area of the opening by an equal 
amount. It is necessary also to ensure, for the correct 
working of the burner, that the supply of vapour to the 
inducing tube shall also be varied in a corresponding ratio. 
‘o obtain a supply of vapour in arithmetical ratio it is 
necessary to form the jet-nozzle either square or rect- 
angular in shape, and to control the opening by a wedge- 
shaped needle Cine parallel sides which fit accurately 
into the nozzle. It will thus be noted that as the wedge 
is introduced or withdrawn from the orifice the area is 
diminished or increased in one dimension, instead of in 
two, as would be the case with a circular oritice. This 
method of varying thearea for the escape of the fuel mixture 
in strict accordance and simultaneously with the supply 
of vapour to the burner overcame the serious difficulty of 
**back-firing” or “lighting back.” Thesimple explana- 
tion is that the velocity of efflux of the vapour mixture is 
maintained always in excess of the velocity of the propa- 
gation of flame. Hence the flame is kept outside of the 
burner body. 

The subdivision of the mixture, obtained by delivering 
it through the ports facilitates the access of air to the 
flame by providing a number of air-passages, The method 
of breaking up the flame possesses the important advan- 
tage of reducing the noise. Originally six ports were used. 
Better results are now obtained by employing thirty. 
The flame, which is in the form of a basin, is received and 
steadied by a conical frustum, which becomes incan- 
descent. This shelters the flame from irregularities in the 
air supply ; and its radiant heat is focussed upon the 
vaporiser, which is located within the hollow of the flame. 

It is important to maintain the temperature of the 
vaporising coil as evenly as possible, to ensure that the 
vapour is supplied to the burner at a fairly constant 
density. This has an important bearing upon the 
character of the flame and the regularity of the work. A 
cooler vaporiser produces dense vapour, which readily 
condenses, and which, by enriching the fuel mixture, 
tends to the production of a luminous flame. If the 
vaporiser be cooled excessively, smoke and flooding may 
result. When the eneneee is heated too prvseeee B the 
superheated vapour, being more highly expanded or 
attenuated, reduces the richness of the mixture, and 
tends to the production of a reddish flame and great local 
intensity. The total heating power of the burner is also 
reduced by unduly superheating the vapour, owing to 
the reduced weight of vapour escaping through the 
nozzle. The lighting-back tendency is also developed, 
and the vaporiser may soon become fouled by carbon 
deposit obtained by dissociation of the vapour. Excessive 
local heating of the vaporiser means unsteady work, or 
“‘surging,” coupled with local interior fouling and ex- 
terior oxidation. It is preferable to make the vaporiser 
with a regular slope upwards from the point where the 
paraffin enters to the highest part, whence the vapour is 
conveyed to the jet-nozzle. 

Starting Up.—The simple and expeditious starting of 
the burner has received much attention. The preliminary 
heating was originally done by burning methylated spirit. 
This method is slow, uncertain, and expensive. The em- 
ployment of two fuels (one for starting and another for 
running) is also objectionable. AJl that is necessary is to 
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heat the vaporiser to the working temperature, to turn 
on the oil supply, and apply a light to the mixture of 
vapour and air as soon as it appears. The preliminary 
heating can now be done in one minute by the employ- 
ment of paraffin, and the heat is obtained in the following 
manner. A cast-iron box, called the starter-box, contains 
several asbestos wicks which are saturated with paraffin, 
and which readily ignite from a match. A current of air 
is blown from a fan into one side of the box. Through 
the other side of the box a strong flame is driven, which 
is directed through a tube surrounding the straight part 
of the vaporiser. The end of the flame is directed against 
the body of the burner, and in close proximity to the 
ports, so as promptly to ignite the vapour mixture as soon 
as it comes through. is arrangement will start the 
main burner in 50 seconds, and the omnibus can move by 
its own steam in 10 minutes from ‘‘ all cold.” 

Boiler.—The boiler is constructed wholly of water-tubes. 
These are dis so as to absorb the maximum heat 
from the products of combustion before the latter are 
allowed to gy oe by employing the regenerative prin- 
ciple—that is, the general direction of the water through 
the boiler is opposite to that of the hot gases. The tubes 
nearest the fire are maintained at a fairly constant tempe- 
rature by the mon wy Ree of a thermostat, and the regu- 
lation of the water-feed is — directly by the pres- 
sure of steam generated. water-gauge is unnecessary, 
and joints are not exposed to the hot 

Detailed Description of Boiler.—Fig. 5, page 707, is a 
vertical section of the semi-fiash boiler, which is composed 
of thirteen elements or conical coils of tube, involute in 
plan, and enclosed by a cylindrical casing, The alternate 
coils are moved round half a revolution in eee 4 
which has the effect of staggering the spirals and so break- 
ing up the gases during their passage among the tubes. 
The coils are bolted to a conical steel frame which rests 
upon the main frame F. Beneath F is secured a cylin- 
drical fire-box, the upper part of which is lined with a 
coil of close-wound tube. This forms a water-lagging to 
the fire-box, and, besides preserving it from injury, has 
the incidental advantage of warming the feed-water before 
it enters the generator. From the upper end of the feed- 
coil the water is transferred to the topmost coil of the 
generator, through which it circulates from the outer 
edge, rising towards the apex of the cone. The water 
then passes to the outer edge of the coil immediately 
below, and so on to the one nearest the fire, with the 
exception that it passes by or skips over coil No. 4 from 
the bottom. 
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regular and efficient working, but the very existence o 
The governing-gear may be divided into 


the boiler itself. 
fire-control and water-control. 
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rtant 
matter in providing effective means for retaining the con- 
tents of the generator in place. Thus, in the eer part 


The conical formation of the coils is a very im 


of the generator the tubes are filled with water, but as the 
water descends and commences to evaporate, the tubes 
become charged with a mixture of steam and water, in 
which gradually the steam preponderates. In the lowest 
coil there is practically no water. This is the natural 
arrangement of the contents of the generator when run- 
ning. On closing the throttle and stopping the circulation 
through the generator, the steam in the lower coils would 
naturally rise into the upper, thus allowing the water to 
descend and come in contact with the hotter tubes, in 
this way making more steam at a time when it was not 
required. The conica] shape of the coil prevents this 
by providing a trap or .ock, which the author has named 
a “‘steam-ratchet.” The steam in each conical element 
can only riseinto the centre part or apex, and the water 
gravitates to the outer edge. There they remain until 
circulation recommences on the opening of the throttle. 
From the apex of the lowest coil the steam passes through 
a thermo-governor, and thence into coil No. 4, which 
forms a reserve immediately behind the throttle-valve. 
The products of combustion are allowed to escape either 
by a chimney (up-draught) in the case of single-deck 
omnibuses, or by lateral openings L! and L? (side 
draught) in the case of dcuble-deck omnibuses. The 
up-draught is the more natural way, giving more uniform 
draught, and keeping the lower part of the omnibus 
cooler. The employment of up-draught for a double-deck 
omnibus may necessitate a protection or cover for the 
outside passengers. Such a covering is not permitted 
by the present Police regulations, although permissible 
in the case of tramcars. In the author’s opinion it would 
be far preferable if the products of combustian on both 
steam and petrol cars were discharged upwards. The 
omnibuses would be cooler and sweeter for passengers, 
and there would be no offensive trail to the inconvenience 
of pedestrians and other users of the road. The author is 
informed that the upward discharge is now insisted upon 
by the Parisian authorities. ‘ 
Governing-Gear.—This is a most vital part of the gene- 
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Fire-Control.—It must be understood that the full 
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N°? of Coils 


the | 


heat to the generator 
the steam generated. 





essential for economical wor! 4 








In order to employ the temperature of steam me 


is secured by the combined action of température and 
pressure. temperature is the main factor wh.n 
running, and the pressure when standing. The em. 
ployment of pressure is really a conversion of thermal 
effect to meet the eae circumstances of the case, and, 
speaking broadly, the control of the fire is due to the 
temperature of the generator and its contents. 
ater-Control.—The automatic water-control of the 
generator is in the form of a by-pass regulated by the 
steam pressure. The pumps are always taking the ful] 
charge of water, which is either delivered into the 
mane or allowed to return to the tank, should the 
peed be open. There is no intermediate condition. 
construction of the by-pass lator is shown in Figs. 
6 and 7 on this page, in which A is a spring-loaded piston 
which is subject to the steam pressure acting through the 
water of condensation which fills the connecting-pipe. 
The feed-water is forced in at the connection C, and 
must all enter the boiler through the check-valve V, until 
the steam pressure is pumped up sufficiently to open the 
by-pass by the action of the steam pressure upon the 
iston A. It will be noted that the piston A has to be 
orced against the load of the spring S, and as soon as 
the centre rod touches the stem of the mushroom valve M 
an increased resistance is encountered, due to the pressure 
of water upon the top of the mushroom valve. There is 
also a slight extra resistance from the return spring S I. 
There is a slight pause until sufficient pressure has accu- 
mulated to overcome this inc resistance, when 
instantly the valve is opened the water pressure upon 
the top of the valve disappears. This load having 
to be carried by the main spring S, the latter suffers 
a further compression, which causes a little jump in 
the lift of the valve. The advantage of this is to 
| lift the valve quite clear of its seating (4 in.), thus 
pranities a free passage for the water back to the tank. 
his ver ey arrangement also avoids risk of fouling, 
as would result from a partial opening. It will also be 
noted that when the pumps are not delivering into the 
generator they are absorbing practically none of the 
engine power, as the water is merely circulating through 
an eevee passage, in which the friction is very 
small. 

Detailed Description of Thermo-Governor or Fire- 
Control Gear.—The steam from the apex of the lowest 
coil of the generator is led immediately into the expand- 
ing tube E, Figs. 8 and 9, one end of which is rigidly se- 


































Fig. 11. 
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cured to the a B, and the other end of E is 
plugged, the centre of the plug carrying an extension or 
stud which moves the burner-control gear. Inside the 
tube E is a smaller tube E!, also secured to the clamping- 
block B, and passing directly through it, whence it is 
connected to coil No. 4. The other end of the tube E! 
is left open, and reaches almost to the plug in the end 
of E. The inner tube E! is secured concentrically with 
the tube E by the wire spiral W, which also secures the 
advantage of distributing the steam evenly between the 
two tubes, and so ensuring uniform heating. The 
clamping-block B is securely bolted to one side of the 
main frame, and the other or free end of the tube E is 
supported in a bracket also attached to the frame, through 
which it can slide freely as its length changes, owing to 
variations in the temperature of the steam wey through 
it. It will noted that the whole of this thermo- 
governor is constructed of steel. 

A movement of about ,'; in. is obtained in the free end 
of the tube E between normal temperature of the atmo- 
| sphere—say 60 deg. Fahr.—and the working temperature 
of the generator. This endwise movement is translated 
| directly to the burner-control gear (Fig. 1, page 707 ). 
| This form of governor is found to be quite effective for 
preventing an undue rise of temperature in the generator, 





wer of the burner is in excess of the maximum demands | so long as the steam within the generator is allowed to 
or heat, and the fierceness of the flame is continually | circulate ; but when the circulation ceases—as on closing 
kept in check by the governor, in a manner analogous to| the throttle—the thermostat gradually loses heat by 
the action of a steam-engine governor, which regulates iati 
the supply of steam in accordance with the variations of | cause the burner flame to be increased. The further heat 
. The main principle governing the fire-control | thus supplied to the generator would have little or no 
is the maintenance of an equable temperature in the | effect upon the thermostat, seeing that the latter 1s 
steam which is generated ; in other words, the supply of | entirely outside the fire-box. It is therefore necessary, 
is — by the temperature of | as indicated above, to employ other means for preventing 

The steam is delivered from the 
generator in a superheated state, and from 700 deg. Fahr. 
to 800 deg. Fahr. is found to be a convenient tempera- ) tu 
ture. The employment of highly superheated steam is | supply of heat as soon as the pressure within the gene- 


radiation, although well lagged, and in a short time would 


the addition of heat to the generator when the circulation 
of steam is stopped. Accordingly a spring-loaded piston 
(Figs. 10, 11, and 12, above) is arranged to turn down the 


rator exceeds normal limits. 
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The immediate effect of shutting off steam to bring the | The evaporative efficiency of this generator was tested 
car to rest is to cause an increment of pressure by the | in the following manner, and the results are indicated on 
momentum of generation, which speedily brings the sup- | page 712. The burner was adjusted to consume 50 lb. 
plementary ¢ inder into action. It is found in practice | of oil per hour at a uniform rate. Over the burner were 
that, before the omnibus has come torest, the burner has | placed successively 1, 2, 3, 5, 7,9, and 12elements. Water 
been shut down to the minimum flame. _ | was fed downwards through the elements at a rate sufti- 

Conversely, when starting again, the immediate effect | cient to maintain a pressure of 300 lb. per square inch. 


Fig 14 STEAM OMNIBUS (CHELMSFORD). GENERAL ARRANGEMENT. 






































and 15 on this page, and Front View, Fig. 16.—An air- 
condenser is placed in the front of the chassis, thus having 
the advantage of fresh air, which is circulated through the 
condenser by a propeller-fan. The condenser forms the 
front of the bonnet, and in this is housed the automatic 
steam-generator. The rear of the bonnet is closed by a 
| plate, between which and the body of the omnibus a 1-in. 
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of opening the throttle is to cause a reduction in pres- 
sure, which is responded to by the supplementary cylinder 
withdrawing and allowing the fire-control to be regulated 
by the thermostat. 
_ The rock-shaft, Fig. 1, page 707, situated between the 
thermostat and the pressure-regulator, is fitted with a 
double lever, which is pushed on the one side by the 
nermostat, Figs. 8 and 9, and on the other side by the 
)plementary cylinder, Figs. 10, 11, and 12. This forms 
at: extremely simple and convenient arrangement for the 
terchangeable action of the dual system of control. The 
rock-shaft is directly connected by a coupling-rod tv the 
burner-control, the said coupling-rod being provided with 
spring dashpot, which allows an increase in the length 


of 


8 


The throttle opening was adjusted to maintain the tem- 
perature (of superheat) at 800 deg. Fahr. 
Gene 


! the coupler in the event of a slight overrun on the part 
od the governors, thus avoiding strain and deformation of 
e gear. 








| rator and the rear driving-axle. 


ral Arrangement: Plan and Elevation, Figs. 14 | 
























































air space is provided. The engine is between the gene- 
The cylinders lie hori- 
zontally, and forward of the engine. The engine is 
completely enclosed, and the motion is transmit 
the crank-shaft to the differential by spur-gear in the re- 
duced ratio of 3 to 1. / 

The differential gear, Fig. 17, above, is of the spur 
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type, which is preferred to the bevel type on the score of 
simplicity and the elimination of end-thrust. 
halves of the differential shaft carry the eccentrics for 
actuating the pumps, and to the outer ends of the differ- 
ential shafts are fitted brake drums, and also the chair 


number of stoppages for picking up and setting down 
amounts to many hundreds in a day, as in London. A 
further advantage of the absence of gears is the silence of 
operation and freedom from vibration, 1s the engine is 
not moving when the car is at rest. ‘To the rear of the 


The two 


sprockets through which the power is transmitted direct driving axle the tanks for fuel and water are secured to 


to the road wheels. Particular attention is drawn to the | the main frame. 


The filling of the tanks is done through 


fact that no change-gears or disengaging clutches are em- | large hoppers secured to the outside of the frame, and 
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DIFFERENTIAL BRAKE GEAR 
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arranged that, in the event of any oil or water |, ing 
spilled, it drops on the ground, and not upon any part of 
the vehicle. 

Steering Gear.—Tke control of direction is effected 
through the gear showr in Figs. 18 and 19, page 711, 
The hand-wheel shaft is coupled directly to the square. 
threaded screw, which causes the long bronze nut to rise 
or fall as the wheel is moved. On each side of the nut 
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ployed. An average gear-ratio is selected between the | 


engine and the driving wheels of such proportion that the 
omnibus can easily ascend or start up the steepest hills 
when fully loaded, and it also enables a speed to be 
obtained on the level sufficiently high for practical pur- 
poses upon a public-service vehicle. This important result 
1s obtained simply from the remarkable flexibility of the 


steam, and herein rests one of the greatest advantages of 


the system. 


The importance to the driver, particularly in crowded | 


traffic, of a simple control, without change-gear or clutch 
mechanism, and controlling by the one lever which con- 
trols the —— y of steam, must be apparent to all. Added 
to this is the important advantage of smooth and rapid 


acceleration. The value of this is emphasised where the | 
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Evaporative Efficiencies. 


Pounds per Hour. 


Number of Coils. 
Fuel Consumed. Water Evaporated. 

ae : 50 110 

2 50 190 

3 50 255 

5 50 360 

7 50 405 

9 50 455 

12 50 520 


These results are plotted in Fig. 13, page 710. 





projects a trunnion, which carries the ends of the two 
sliding plunger-levers LL. It will be clear how an oscil- 
lating movement is imparted by this gear to the nickel- 
steel rock-shafts. Upon the outer end of this shaft is 
securely fixed the swinging arm A, which is coupled at its 
lower extremity to the Ackermann axle. The gear is 
enclosed in a dust-tight case of aluminium, and the end- 
thrust of the screw C is taken by ball-bearings B. 
Brakes.—Three independent brakes are provided. The 
first brake, Figs. 20 and 21, above, is operated by a foot- 
lever, and causes blocks to be applied to both sides of an 
18-in. drum, which is fixed to each of the outer ends of 
the differential shaft. The two levers A, A!, which carry 
the brake-blocks, swing upon a couple of ‘studs, which are 
bolted to the main frame. The cuter ends of the studs 
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are held together 5! a tie-plate T, and so prevented from | hence the development of ‘‘slide-slip.” This is much 
separating. The lower ends of the levers are forced | aggravated when the surface of the road is coated with a 
together by the lever J, whose upper end is moved by | layer of viscous mud, which acts as a lubricant. For the 
the foot-lever. The lower end of the lever J is connected | presence of this mud the road authorities are doubtless 
to the brake-block levers in such a way that each lever oF epee and many accidents would not have occurred 
acts as a fulcrum to the other. In this way a fairly even had the roads been washed more frequently, an operation 


Fig.29. 
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of the oil supplied, even to the most distant bearing ; 
but when the longest pipe is switched on to the pump 
the latter absorbs a little more power in forcing the 
same quantity of oil a the longer pipe. The 
— has the important advantage of taking out of 
the hands of the driver the responsibility for attention 
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pressure upon both brake-blocks is secured. Adjustable) necessary also for sanitary reasons. 
stops are provided at the top to ensure a proper amount | In this connection the horse must be 


of clearance for each block, and to prevent rubbing when 
out of use. The equalising of the brake-load upon both 
sides of the car is effected by a balance-lever pivoted to 
the foot-gear. The brake-drums are renewable without 
interfering with the arms or the centre boss. 

The Scoond Brake, Figs. 22 and 23, page 712, is actuated 
by a side lever, which causes two segmental blocks to be 
expanded within a drum, that is bolted to each of the 
driving-wheels ; upon the outer part the chain-driving 
sprocket is formed, and the brake load is balanced on 


the two wheels in a similar manner to the foot-brake. No | 


flexible connections are used. 

The Third Brake is available in the engine, since by 
merely reversing the valve gear a considerable resistance 
is offered to the movement of the car, even if steam is 
shut off. A still greater brake power is available if steam 
is admitted to the engine when in reverse gear, and the 
engine is constructed very substantially so as to take this 
somewhat rough treatment without suffering inconve- 
nience. In descending long and steep hills the driver 
uses the cushion power of the engine to let the omnibus 
gently down the long grades. This has the advantage of 
saving the wear of the friction brakes, which are only ap- 
plied as an extra control or for. bringing the omnibus to 
rest upon a steep down grade. It will be noted that both 
the foot-brake and engine-brake act through the drive- 
chains, an arrangement which was not looked upon with 


|channels for the escape of the mud 
| from the parts of the tyre and road 
| surfaces which are endeavouring to 
| get into contact. A more liberal em- 


regarded as a contributing agent. 








The Remedy for Side-Slip.—Next to 
a clean road surface appears to be the 
subdivision of the surface of the tyre 
by the provision of studs, grooves, 
bands, or segments, which provide 


ployment of fine gravel upon some of 
the city streets seems desirable, and 
would be the means of saving both 
life and property. 














LInubrication.—The general lubrica- 
| tion of the engine and differential gear 
|is by a system of pump circulation 
com _— = an one a 
ing valve, Figs. 24 an , page , 
which supplies the oil to each of the 
| bearings successively. The engine and 
| differential cases are combined, and a 
| well or sump is fitted at the lowest 
int. Into this all the surplus oil 
| drains from every bearing, and from 
the sump the oil is delivered by a 
force-pump into a circular valve-box 





favour by the author at first, on account of the possible | which is connected by a pipe with 
risk of chain-fracture. It has, however, been found in| every bearing of the mechanism. To 
practice to answer well. | provide omne the possibility of any 
Tyres and Skidding.—The employment of rubber or| of these distributing pipes becoming 
other soft material seems to be essential. Experiments | fouled or obstructed, a circular valve 
ire being made with tyres of leather, indurated felt, |is provided, which covers up all the 
wood, and linoleum ; but, so far, rubber holds the field. | outlets of the distributing pipes with 
Ihe cost of rubber is 2d. a mile on a 34-passenger omni-| the exception of one. This one has 
bus. The principal cause of wear in tyres is the excessive | therefore to take the whole of the oil (9685.8) 
use of the brakes and the violent starts, which are un-| which is delivered by the pump. The 
comfortable to the ngers as well as destructive to| distributing valve is slowly rotated 


the tyres. A careful driver of a steamer can control his| by a worm gear on the differential shaft, and so the | 
car almost entirely by the throttle, and uses the brakes | delivery of oil is automatically transferred from one | 


but seldom, except in crowded traffic. The sudden | bearing to another. and the possibility of a stoppage is 
application of the brakes or the violent opening of the poms = It naturally happens that some of the distri- 
: hrottle naturally tends to cause circumferential slipping. | buting pipes are much i, 

Ww hen this commences, the tyre loses its grip on the road | upon the distance of the distributor from each of the 
surface, and it may then slip in any other direction, | bearings. This, however, does not reduce the quantity 





ionger than others, depending | 



































to lubrication, particularly for the high-speed mecha- 
nism. Also the lubrication commences and ceases simul- 
taneously with the running of the mechaniem. The 
consumption of oil is relatively small, as the same oil is 
continually being used, and any dirt or mechanical im- 
purity is allowed to precipitate on the bottom of the 
sump. This secures a more effective distribution than 
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obtained by splash lubrication, and the oil is not lashed 
up into foam. 

Cylinder Lubrication.—Owing to the temperature of 
the steam a high = of hydrocarbon oil must be used 
for the interior lubrication of the engine—that is, for 
cylinders and valves. It is also. necessary that this 
oil should be fed with great certainty and regularity, 
so as to maintain a film of oil over the working surfaces 
in the most economical manner. The result of the 
author’s experience has led him to adopt a system of 
force-pump feed, and the general arrangement of the 
cylinder lubrication is shown in Figs. 26 and 27, 712. 
In this drawing it will be noted that an aluminium box, 
which forms the reservoir for cylinder oil, also contains 
two pumps, the plungers of which are forced down 
sharply at regular intervals by a cam-operated spring. 
There is no packing of any kind in the pumps, but the 
plungers are made a good fit. After the cylinder lubri- 
cator has been charged, no further attention to cylinder 
lubrication is necessary for 1000 miles. This also has a 
great advantage in securing regularity of working, and is 
again quite outside the sphere of the driver. It merely 
requires periodical inspection and replenishment from 
the engineer in charge of the garage. The oil is intro- 
duced into the steam-pipe close to the engine, and is 
carried through with the exhaust into the condenser, 
from which it returns back into the water-tank. Pre- 
viously a filter was provided to separate this oil from 
the water of condensation, which is used again for boiler 
feed. This, however, has been found unnecessary, and 
the oil is allowed to collect upon the surface of the water, 
from which it may be skimmed at the end of each day. 
This skimmed oil is saved, and is found to answer ex- 
tremely well for lubrication of other parts, such as chains, 
hubs, steering-gear, &c. This oil may also be used again 
for cylinder Ltelastion, after filtration. The cost of 
lubricants is therefore very small indeed. 

General Arrangement of Engine.—(Figs. 28, 29, and 30, 
p»ge 713.)—The engine has two horizontal double-acting 
iain, 4 in. in diameter by 4 in. stroke, which are in 
two separate castings, with a view to prevent distortion 
by the employment of highly superheated steam. The 
cylinders are attached to distance-pieces bolted to the 
outside of the aluminium gear-box, which contains the 
crank-shaft, crossheads, connecting-rod, and all the valve 
motion. It is found convenient to place the valves for the 
distribution of the steam beneath the cylinders, as this 
dispenses with the necessity for the employment of 
drain-cocks for removing the water of condensation at 
starting. The water readily gets away through the exhaust 
immediately the port is opened, and the employment of 
drain-cocks has been found unsatisfactory in the hands of 
the ordinary driver; for they will either omit toopen them 
or leave them open, which might not be readily observed, 
as they must necessarily blow into the condenser ; or 
they give trouble through leakage. The elimination of 
the drain-cock is therefore an important advantage. 

The valves are of the piston type fitted with rings, and 
are actuated by Joy gear. This enables a very simple 
form of crank-shaft to be employed, which is built up of 
two parts, each forged out of the solid, and bolted together 
with a steel spur-wheel in the centre. The cranks are at 
right angles, and the crank-shaft is hardened and ground 
on both the journal and the crank-pins. No adjustment is 
provided in the engine motion, but the principle is adopted 
of giving very large and well-titted surfaces of the hardest 
bronze, working against a hardened and ground steel face, 
and with a constant flow of oil over them. In this way 
the wear is reduced to a minimum, the time of maki 
adjustments is-saved, and the risk of bungling over ad- 
justments and the consequent excessive friction and wear 
are obviated. Suchan engine will run 30,000 miles with- 
out getting any appreciable knock, and when the knock 
develops, it is arranged readily to fit new bronze bushes 
into the motion. ; 

This engine has been in regular public service on si 
deck omnibuses for three years in Devonshire. 
maintenance costs are shown below. 


le- 


he 














| | 
First Year Second Year Third Year 
eee to October, to October, | to October, 
1904, 1905. | 1906, 
pence per | pence per | pence per 
-tnile. mile, mile. 
Wages o4 3.63 | 3.08 2.962 
Fuel .. + ..% 1.43 1.15 1,189 
Lubricating oil 0.205 0.11 0.201 
Repairs, &c... = ea 1.81_, 1.17 1.438 
Ail other expenses, insur- 
ance, uniforms, establish- 
ment expenses .. 1,32 0.72 757 
Total operating expenses. . 8.4 6.23 »6.248 
Tyres .. & pe ee 1.5 1.5 1.5 
Depreciation 1,29 1.16 - 
11.19 8.89 





A similar omnibus upon a other service in Gloucester- 
shire is re by the owner as follows :— 

“‘The mileage done by the ear in question is as near as 
possible 27,000 miles (October 7). The only replacements 
to the engine are: piston-rod bushes, crosshead guide- 
bushes, piston-rod sleeves, and piston rings. The total 
cost of materials comes to 1/..13s. Original valve-spindle 
bushes are in use ; original cast-iron slide-valves are in 
use, and in good condition ; all original pump-plungers 
are in use, and show hardly any wear; paraffin plunger 
slightly scored, but pressure is well canietadned, he 
valves in pumps have never been ground, or their seats 
touched. The lubrication of engine and cylinders has 
been most satisfactory, and the automatic lubricators 
have given practically no trouble, with the single ex- 


‘provided which automati 


owing to a soft ball allowing steam to pass, it being 
battered out of shape. This occurred during the first 
week of running. As to the car generally, the original 
chain-wheels are in use, the original brake-drums are in 
use, and one original front tyre is in use. The fuel con- 
sumption averages one gallon to 4} miles.” 

On these omnibuses a simple form of fire-tube generator 
is used, which is illustrated in Figs. 31 and 32. 

Stops and Breakdowns.—The causes of these have been 
various, and embrace almost every part of the construc- 
tion, The peculiarly severe conditions under which a 

ublic-service omnibus has to work are also answerable 
or many interferences in the regularity of the running. 
The cars have to run for long periods over road surfaces 
of varied quality, with many hundreds of sto 
starts during the day. ee are oxpuut to all weathers, 
to collisions, and rough handling ; also with usually but a 
brief time, and often with ridiculously scanty facilities, 
for overhaul. The driver problem is as yet unsolved, 
and is likely to remain so for a while, at least, not- 
withstanding every effort made by the constructor 
to simplify control and to remove from the care of 
the driver every operation which can be performed 
purely by mechanical means. The causes of mecha- 
nical stops have varied much at different periods. At 
one time most trouble was put to the credit of the 
generator, at another to the et, engine, leaky pipes, 
or tanks, but by degrees the weaknesses have n 
strengthened, and the physical conditions of the service 
better appreciated, to the end that they might be as far 
as outs ameliorated. Much has been done in this 
direction during the past two years, and the steam 
omnibus of to-day is, in the author’s opinion, a very satis- 
factory and reliable machine. 


and re- 








CHAMBER OF Mines, RuopEs14, ANNUAL REPORT.— 
This annual report has reached us, and forms a review 
of the mining industry of Rhodesia. In the production of 
gold, Southern Rhodesia and Tati have made rapid strides 
of recent years. The production of gold in Matabele- 
land amounted to 304,144 oz., which is more than twice 
the amount produced four years ago. In Mashonaland 
the production of 1905-6 amounted to 130,874 oz., nearly 
ten times the amount of the year 1901-2; while from the 
Tati Concessions 3874 oz. were produced. The total for 
the colony is 438,893 oz. In lead over 54 tons were pro- 
duced, and of silver, 8883 oz., which is the largest annual 
output up to date; 11,042 tons of coal were raised. 
Besides giving analyses of these figures, and of other 
tables relating to Cegge J enterprise in the country, the 
report touches on the subject of railway rates in connec- 
tion with the supply of labour, and many other matters. 





Our Coat ABRoAD.—The exports of coal from the 
United Kingdom in October amounted to 5,141,755 tons, 
as compa with 4,164,080 tons in October, 1905, and 
3,992,975 tons in October, 1904. The following were the 
more important shipments :— 





Country. Oct., 1906. | Oct., 1905.  Oct., 1904. 
tons. tons tons 
Russia 356,405 410,873 220,116 
Sweden 367,986 287,446 288,418 
Germany 704,649 617,840 683,556 
France 903,711 623,675 533,896 
Italy 670,192 491,135 489,001 


It will be seen that the remarkable increase which has 
been observable of late in the demand for British coal in 
France was still continuing in October. Our coal exports 
also increased this year to Norway, Denmark, Holland, 
Belgium, Egypt, Turkey, Brazil, Uruguay, and Argen- 
tina, but they decreased to Spain, Greece, Algeria, the 
United States, Chili, Malta, and British South Africa. 
Our total coal exports to October 31, this year, were 
46,371,460 tons, as om with 39,472,736 tons in the 
first ten months of 1905, and 38,559,640 tons in the first 
ten months of 1904. These totals are increased to 
48,182,413 tons, 41,030,376 tons, and 40,231,414 tons re- 
spectively, when account is taken of shipments of coke 
and patent fuel. 





GeipeL’s “ Rapipiry” Type or Sream-Trap. —Messrs. 
Geipel and Lange, St. Thomas-street, London, E.C., 
have recently brought out a new type of their widely- 
known Geipel steam-trap. This new type is called the 
‘*Rapidity” trap, and several distinct advantages are 
claimed for it, one of them being quickness of action, as 
the name implies. Among other improvements, some of 
them contributing towards the quick action, is the arrange- 
ment of the valve, this being held on its seat by the 


steam pressure, thus enabling a valve of much larger 
area to be used than when the valve is closed inst the 
steam pressure, as in the ordinary Geipel trap. The valve 


also is of the rotating type, so that every time a discharge 
takes place the valve tends to grind itself in. When 
blowing through, the valve by its special construction is 
foi well off its seat to give a large opening; but in 
order to prevent the noise, as well as the straining and 
cutting due to having a large opening, an arrangement is 
, ly reduces the velocity of the 
water. This throttle, however, only comes into action 
under high pressure, and is inoperative at low pressures. 
The usual form of hand blow-through is provided, and 
the valve may easily be got at for cleaning and inspection. 
There is also another advantage claimed for the new trap, 
which should be of no small importance ; this is, that the 
trap will work without readjustment under considerably 
ter of pressure than the ordinary Geipel 





ception of one failure of a cylinder lubricator check-valve, | the 





CATALOGUES. 


A BOOKLET dealing with firebricks comes from Messrs, 
J. 8. Stein and Co,, Limited, of Bonnybridge, Scot)nd, 
This firm are makers of several brands of firebricks, 
among them heing brands bearing the trade-marks of 
“Thistle,” “Bluebell,” ‘‘Stein,” &c. The bricks are 
made from the well-known Glenboig seam of fireclay. 


From Messrs. W. N. Brunton and Son, Musselburgh 
N.B., comes a little list of flexible steel-wire ropes, 
Messrs. Brunton make three types of ropes, each: in 
three qualities, and, besides, make a special non-rotating 
rope known as the ‘‘ Kilindo,” constructed of round 
— By claimed to be non-rotating either with or with- 
“out \. 


Messrs. W, F. Stanley and Co., Limited, have brought 
out a small pamphlet entitled *‘Some Notes upon a 
Method of Drawing with Modern Appliances.” The 
greater part of the pamphlet is given up to a descrip. 
tion of the appliances made by this firm, and a few notes 
are also included on the methods of drawing-office work 
rendered possible by their use. 


From Messrs. Mather and Platt, Limited, Manchester, 
we have received a catalogue of dynamos of small output. 
This firm now make fifteen small standard machines, the 
three smallest having two poles, while the larger sizes 
are of the four-poletype. The pole-pieces are cast on the 
steel magnet ~~ which forms a satisfactory casing. The 
horse-power developed by these machines ranges between 
14 and 225 horse-power, according to size and voltage. 


Several patterns of air-compressors are described in 
Messrs. Siebe, Gorman, and Co.’s latest catalogue. The 
types illustrated and described include small portable 
for diving purposes, and larger stationary air-compressors. 
Some of them are driven by hand, other patterns by 
belt, steam, oil-engines, or electric power. The pamphlet 
also deals with vacuum pumps, ventilating fans, blowers, 
&c. The catalogue is priced. 

A new catalogue, issued by Messrs. John Shaw and 
Co., Maryhill Iron Works, Glasgow, gives dimensions, 
weights, &c., of their standard forms of cast-iron pipes, 
bends, tees, cross-pieces, spigoits, &c., as well as particulars 
of globe and angle stop-valves for steam at various pres- 
sures. These are provided with Messrs. Shaw’s standard 
oy xs This firm now make pipes and fittings, &c., to 
the British Standard dimensions as spécified by the Engi- 
neering Standards Committee. 


A pamphlet coming to us from America should be of 
some interest to mine operators. It deals with the Ajax 
drill-sharpener. This machine is constructed by Mr. 
T. H. Proske, 1734, Fifteenth-street, Denver, Colorado. 
It is claimed for the machine that it has a capacity 
of 1200 drills in 24 hours, and besides describing the 
machines built, the pamphlet gives details of oil-burning 
forges for drill work, results of the machines in working, 
and notes on the treatment of rock-drill bits. 


From the Baldwin Locomotive Works comes another 
“Record of Recent Construction.” ‘This pamphlet gives 
photographs and the leading particulars of several of the 
different ty of engines recently built by this firm, the 
most notable among those noticed being perhaps some 
heavy ‘‘ Pacitic” and ‘‘ Prairie” type engines for the 
C. B. and Q., ‘‘ Pacific” type engines for the Southern 
Railway, and ‘‘ Mikado” ty for the Deepwater and 
for the Lake Champlain and Moriah railways. 


Messrs. Siemens Brothers’ Dynamo Works, Limited, 
have forwarded us sheets relating toelectric lamps, shades, 
&c. One leaflet refers to standard carbon filament lamps 
for high and low-voltage working, and another gives 

rices, &c., of tantalum lamps for continuous currents. 

hese include standard lamps with bell-sha bulbs for 
voltages of 50 to 130, or with spherical bulbs for 100 to 
130 volts only. Larger lamps, such as the tantalum 
“*Sun” lamp, and accessories, such as shades, adaptors, 
&c., are also illustrated and priced. 


Messrs. acne | Hope and Sons, Limited, of 53, Lionel- 
street, Birmingham, and also of London, Manchester, 
and Glasgow, have sent us catalogues of their metal case- 
ments and wrought-steel sashes, and also of their door 
furniture and metal fittings for wooden casements. These 
are exceedingly handsome volumes, with letterpress and 
illustrations in the best/style possible. The metal case- 
ments are designed to secure absolute weatherproofness 
at reasonable cost, while the fittings are most artistic, and 
are suitable for many styles of architecture. 


Messrs. J. B. Hamilton and Co., Unica Works, South 
Tottenham, N., make oe ape | of “‘ Unica” vulcanised 
fibre. This fibre is made of cellulose, and is unaffected 
by any ordinary solvent, such as naphtha, oils, ammonia, 
&c. It is made, according to a pamphlet recently sent 
us, in hard or flexible qualities, and, in one or the other 
of these, is suitable for insulating and for cams, rollers, 
brake-shoes, friction-clutches, spur-wheels, packings, and 
a variety of other objects. For the transmission of 
power this material is claimed to give greater satisfaction 
than raw-hide “silent” pinions, being cheaper and 
more durable, and unaffected by oil or grease. essrs. 
J. B. Hamilton and Co. also make a speciality of gear- 
cutting. 





Wiynipec.—The Grand Trunk Pacific Railway wi!! 
enter Winnipeg over the Fundeed branch of the Canadi1n 
Northern system. A union dépét for the two companie 

will be built near the present Canadian Northern Railway 
dépét. The Grand Trunk Pacific Railway will erect 
repairing-shops at St. Boniface, and the Winnipeg Street 





greater ranges ; 
trap. In appearance the new trap is very much like 
old one. H 


Railway Company proposes to extend its linee to that 
place. 
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EVENING STUDY BY ENGINEER 
APPRENTICES. 


Wuat is the amount, quality, and utility of | this may be easy to obtain ; 


| tom remaining to be solved is, mainly, what per- 
‘centage of apprentices pass these examinations, 
| and in which stages do they ? The answer to 

but it is probable that 


evening study as carried out by apprentices in anyone asking the question will seldom receive 
engineering works? We have heard much as to its replies based on actual measurement. 


utility. e have heard very little on which we | 


ith a view to securing some accurate data, the 


could base any clear idea as to its amount or | followin method of tabulating results a 
e 


quality. By amount we mean what percen 
of apprentices make any real effort to study. 


|in one of our northern marine-engine works. 
| results obtained are shown on the diagrams here- 


quality we mean what percentage of this study is, with. These diagrams, it will be observéd, show, 


of. 
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DIAGRAM A SHOWING MARKS 





Namber or Name of Apprentice 


. 2. maximum 





Fig.4. Namber or Name of . 


Mumber or Mane: of Apprentice 


C. TIMEKEEPING MARKS 
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CONDUCT & INDUSTRY IN WORKS & TIMEKEEPING. 


MARKS (FROM DIAGRAM 
FOREMAN Riy) 
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(9662) or or 4 tr 


moe than of the most elementary and superficial 
haracter. 

At the present moment classes in connection 
with the Board of Education are held in eve 
engineering centre, and it is in connection wi 
these classes that the greater percentage of appren- 
tices carry on their evening study. 

The ‘‘ stages” and examinations in each subject 
‘wught by the Board of Education being uniform 
‘throughout the country, the results of these 
examinations may be used as a reasonably fair 
standard of measurement. 

If the preceding points be admitted, the ques- 








in addition, the youth’s timekeeping and industry 
in the works, which, together with the record of 
his evening study, form a fairly complete measure 
of relative merit. 

The marks awarded for evening study are intended 
te represent the relative values of the various 
** stages” in each subject. These marks and those 
for timekeeping and industry in the works are given 
in the Table in the next column. 

The sum of the marks gained in timekeeping, 
industry in the works, and evening study os 5 
sents for each apprentice a figure of merit, and by 
drawing a line oengh these we..have a diagram 





which shows at a glance the amount of evening 
study, timekeeping, and industry in the works, 
and the relative position of each apprentice. 
Class Marks,—For each a ved examination in science or in 
mathematics passed during year, see schedule below. 
Evening Science and Art Classes. 


Marks. Marks. " 
Ist Class. 2nd Class. 
Board of Education, South Kensington: 


Science subjects—Stage 1 .. em 30 20 

* po = eee \“ “4a 60 30 

0 ~ wv Ons : 85 50 

- = Honours - 110 70 

Mathematics—Division I., Stage 1 30 20 

” ” » 2 50 30 

” ” 8 85 50 

” » 4 85 50 

90 Honours 140 80 

Division IL., Stage 5 85 60 

% aie 85 50 

” ” a 110 70 

” ” Honours 170 100 
Freehand Drawing .. $< $e 36 _, 

City and Guilds: 

Science subjecte— Preliminary 80 20 

” ” Ordinary ; 50 30 

aes pan Honours ™ .. 85 50 

Durham Oollege of Science (Evening Clastes) : 

Division I. A 2 & 

Elementary stage .. oe = 8, 2 15 10 

Senior stage .. on on -. & 85 25 15 

Advanced stage .. 100 70 5G 30 


Marks are only given for examinations passed in the year for 
which the certificate is issued, except in the case of those 
students’ who sit for the Honours examination having already 
passed the advanced stage in some previous year ; such students, 
in case of failure to pass the Honours examination, are allowed to 
count the marks they earned previously at the advanced exami- 

shea to 





nation. This is done with a view to age app 
take the higher courses of study. 
Students are expected to show improvement each year in the 


results of their examinations, and the full allowed for any 
given pass can only be obtained in one year. uld the student 
only succeed in obtaining the same pass a second time, the marke 
obtainable are to be reduced by 10 per cent. 

Ti ing.—For timekeeping a maximum of 120 marks. 

Conduct and Industry.—For good conduct, industry, and pro- 

in the workshops, a maximum of 120 marks. 

Marks for timekeeping are deducted at the rate of three marka 
for every three hours lost, but no deduction is made for special 
leave, or for sickness if certified by a doctor. Oonduct marks are 
awarded quarterly on the following scale :—Very good, 120 marks ; 
good, 90 marks ; fair, 60 marke ; moderate, 30 marks. 

(The system of awarding marks for evening study, timekeeping, 
and industry in the works was recommended in the “ Re of 
the Educational Committee” of the North-East Coast Institution 
of yy and Shipbuilders in 1903. - Transactions North- 
East Coast Institution of Engineers and Shipbuilders, vol. xx., 
page 56.)) 

The diagrams given are a replica of those ob- 
tained for the past year, numbers being inserted 
in place of the boy’s names, and the results obtained 
should rejoice the hearts of those who fear we are 
going to perdition through over-education. Tech- 
nical education must be a deadly poison if the 
homeopathic dose administered in this diagram is 
found harmful. The most interesting point to dis- 
cover is, does the diagram given fairly represent 
the condition of engineer apprentices generally, or 
is this particular works an exception? On this 

int we can give no definite opinion, and we would 

glad to see similar diagrams of results obtained 
from other works. We may remark, however, 
that this system of record has been in operation 
for the past three years in the works indicated, 
and that the diagrams obtained for the former two 
years do not differ sensibly from those given above, 
An objection may be raised to this method of 
measurement in that it only shows those who have 

sed the examinations, and, except in the case 
of ‘‘ honours,” takes no account of those who sat 
and failed. The reply to this, we think, is that 
failure to pass the lower stages usually indicates 
an effort to study which is too weak to be of prac- 
tical value. Asa matter of fact, the number who 
sat and did not pass was small. On iooking at the 
above diagram the question naturally arises as to 
what actual benefit is derived by the individual or 
the community from the existence of evening science 
classes. The impression of the writer on this point 
is as follows :— 

Facilities for education, although sown broadcast, 
will always return an apparently small result, the 
fact being that the greater percentage of people 
lack either the aptitude, the perseverance, or 
the power of self-denial necessary to obtain real 
good +therefrom. Fortunately, neither a good 
education nor a knowledge of science is necessary 
to make a good workman, and as the greater per- 
centage of apprentices do not aspire to. become 
‘mere than good workmen, no great harm is done. 
In every works, however, there is a small percent- 
age who have the necessary aptitude and persever- 
Lance, and evening science classes form a ste ping- 
stone to raise these above the crowd. What 
required, therefore, is that each individual of this 
small percentage ‘should be easily and Ss 
recognised ; and the evening classes, together wi 





the system of marking adopted in this diagram, 
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effects this. It is from this small group that the 
future men in charge will mostly come, and we 
think the efforts of those who wish to raise the 
standard of our work would be much better re- 
warded if they concentrated their attention more 
on this small group of apprentices, and were care- 
ful to see that openings in the drawing-office, c., 
were allotted only to those who have proved their 
merit. An attempt to polish a mass of lead will 
end in disappointment ; but if the small per- 
centage of silver contained in the lead is ex- 
tracted, a high polish may be imparted to the 
silver. It must be borne in mind that we are not 
considering the question from what may be termed 
the Sunday-school point of view—namely, that a 
youth’s evenings are probably better spent doing 
elementary study badly than in possibly doing 
something even worse. 

It is not pretended that the above method is per- 
fection, or that it is the only system of quickly 
recognising or measuring merit. Almost every 
go-ahead works has given some attention to the 
subject, and have their own means of “‘ spotting” 
promising youths, The foregoing diagram is, how- 
ever, simple and interesting, and we have brought 
it before our readers in the hope that it may 
attract their attention, and lead to still simpler and 
more effective methods of observation. 

The combined diagram, framed under glass, 
forms a decorative ‘‘ note” in the workshops of the 
firm alluded to. Its annual re issue is looked for- 
ward to by the keen apprentice, while the “ scally- 
waz” underg: es a course of stimulating chaff, prob- 
ably more bracing than treatment from a more 
authoritative quarter. 

Finally, we would like to observe that the above 
system of record does not deal with youths who 
are combining a course of day study with their 
apprenticeship in the works, or with apprentices 
after they have entered the drawing-office, its sole 
object being to discover exactly what result is being 
obtained by our evening classes, and what amount 
of industry is shown by each apprentice, both in 
his day work and in his evening study. 





ROYAL COMMISSION ON CANALS 
AND WATERWAYS.—No. II. 

Or the fifty-seven wiinesses who oe before 
the Commissioners prior to the adjournment in 
August, the majority were naturally traders, and, 
so far, the evidence of this class has been given 
with respect to England, including Wales. We 
are sorry for the Commissioners if they are power- 
less to secure a reasonable sequence of evidence. 
It must be very difficult for a man new to the 
subject to assimilate and thoroughly appreciate 
information laid before him without regularity 
and any attempt at order. The first witness 
under examination, however, was Sir Herbert 
Jekyll, Assistant Secretary of the Board of Trade, 
who gave some general evidence, and referred to 
numerous Acts of Parliament and agreements re- 
lating to inland waterways. He showed that, 
although in the return made by the Board the 
Birmingham canal is in the list of independent 
canals, it was clearly under railway control. 

By the terms of an old agreement, dated 1846, 
the London and North-Western Railway Company 
guaranteed the shareholders in the Birmingham 
Canals 4. per share on a capital of 645,0001., the 
result being, in fact, a guarantee of 104 per cent. 
per annum on the original value of the shares, which 
previously had been ‘‘ watered.” This involved 
the management of the canal by a committee of ten 
members, five to be nominated by the railway com- 
pany and five by the canal company. If there is 
any difference of opinion, the five canal company’s 
ncm'‘nees taking one view and: the railway com- 
pany’s nominees the other, then the question is 
solved by the nominees of the railway company. 
If the :canal did not varn sufficient to pay the 
dividend | guaranteed by the railway ccmpany, 
the railway company’s nominees have full control ; 
and as for many years, although prosperous, the 
canal ba; not been credited with sufficient net re- 
<eipts to pay this dividend, it has become railway- 
controlled. 


Returns were handed in showing the tonnage | ceeded 


carried on twelve English canals during the years 
1828-1838-1848-1858-1868-1888-1898, and the gross 
revenue received by the companies. This is a very 
interesting return and deseives careful’ study. 


sent time, but in 1848 it carried 360,000 tons ; and 
the Trent and Mersey, which is maintained in really 
good order by the North Staffordshire Railway 
Company. On this latter canal the traffic in 1898 
reached 1,215,540 tons, a drop of 250,000 tons 
from its highest figure ; but seeing that the canal 
only accommodates narrow boats of 25 to 35 tons, 
this is not to be wondered at. The marvel is that 
narrow canals, restricted as they are in capacity, 
carry as much traffic as is shown to be conveyed 
along them. The Aire and Calder, an up-to-date 
waterway, has an increase from 1,384,000 tons to 
2,412,000 tons in sixty years. The total tonnage 
carried on the twelve canals in 1848 was 14,008,180 
tons ; in 1898, 18,837,729 tons. Increases have 
been scored by the Birmingham and Grand Junc- 
tion Canals, as well as by the Aire and Calder; the 
others have lost tonnage, or have just held their 
own. 

A second return (No. 2) gave the independent 
and railway-owned canals of the United Kingdom, 
with their lengths, and a third (No. 3) set forth the 
method of reckoning the tonnage carried, showing 
that a ton carried over more than one canal is 
reckoned as a ton towards the gross total on each 
canal it passes over, however short the distance, so 
that the Birmingham traflic to London is booked 
on the Birmingham, the Warwick and Birmingham, 
the Warwick and Napton, the Grand Junction, and 
if it goes through Paddington, and not into the 
Thames at Brentford, by the Regent’s Canal also. 
One consignment figures in five returns, and swells 
the gross tonnage accordingly. This is a very 
unsatisfactory method of recording traffic. A state- 
ment giving the number of miles each ton is carried 
on both railway and canals is much to be desired. 

Mr. George A. Stevenson, M.V.O., a Commis- 
sioner of Public Works in Ireland, was the second 
witness, and pointed out the different treatment 
accorded to inland navigation in the sister isle, 
where it has been fostered and supported by Govern- 
ment, as compared with the treatment meted out 
in England, where private enterprise has not merely 
failed to obtain assistance, but has suffered at the 
hands of competing associations. This treatment 
has been continued up to the present time. When 
the Light Railway Act, 1896, was passed, giving 
facilities for the construction of railways of a less 
formal description, with advantages for land pur- 
chase, and in many other particulars, canal com- 
panies, although they had vested interests, and were 
as a class struggling for existence, found themselves 
excluded from the benefits cunferred under this 
Act. Why, it is difficult to divine, since we always 
understood that the Light Railway Act was passed 
in the hope of cheapening the cost of carriage. 
Ireland has received much public money to expend 
on waterways. 

Lord Monck’s Commission reported in 1882 that 
they considered that 708 miles of river and canal 
navigation had been provided at a cost of 4,722,2111. ; 
of this a little more than one-half—2,296,349/.— 
had been provided from private sources, 2,040,4981. 
by Government, and 385,364l. by the counties. It 
appears from the returns that the Royal Canal, in 
the hands of the Midland and Great Western Rail- 
way Company, is no factor in reducing railway 
rates, and carries 32,000 tons per annum ; whereas 
the Grand Canal, which is independent, carried, in 
1898, 309,000 tons, as compared with 229,000 tons 
in 1888, and earned a net revenue of 23,613/. in the 
later year. It is noticeable that the Commission on 
Irish Canals reported, but the Select Committee 
on English Canals, which sat in the following year, 
made no report. 

With the examination of these officials all system 
in the inquiry ceased. Instead of following with an 
official witness from Scotland, Sir John Dorrington, 
a member of the Commission, was interposed, and 
gave a melancholy account of an attempt made to 
resuscitate the Thames and Severn Canal, which 
should prove an object-lesson to all those who are 
anxious to help forward inland navigation. The 
canal passed into the hands of the Great Western 
Railway Company, had become derelict, a tunnel 
3800 yards long at Sapperton was decaying, and 
the estimate for repairing this and the remainder 
of the navigation, 30 miles long, was largely ex- 
Decay and disuse of the navigation of the 
Upper Thames was the prime cause of the loss of 
the Thames and Severn as a means of communica- 
tion, and is a visiblo sign of the necessity of linking 
up through routes under one management. 





Three of the twelve canals are railway-owned—viz., 
the Kennett and Avon, virtua}ly useless at the pre- 


: After Sir John Dorrington, officials from Scotland 





donian and Crinan Canals, and also on the Forth 
and Clyde. There is very little of general interest 
anent canal navigation in Scotland, but the 
hardihood of a witness from the Crinan Canal, if 
he did not weary, must have amused the Commis- 
sioners. The canal is 9 miles long, connecting Loch 
Fyne with the Sound of Jura; by passing through 
this canal the Glasgow-bound vessel saves going 
round the Mull of Cantyre. The estimated cost of 
the enlarged canal proposed is 500,000/ , but beyond 
it there are merely the Western Islands, and a very 
sparsely inhabited portion of the West Coast of 
Scotland. 

It is difficult to classify the fifty-seven witnesscs 
who gave evidence before the Parliamentary recess, 
Nine of them were engineers, nearly all acting as 
engineers to various canals or navigations, four of 
them holding the post of manager as well as that 
of engineer. Two engineers confined their evi- 
dence to the Dee Estuary, which can hardly be 
classed as an inland navigation. The estuary ques. 
tion in itself, if thoroughly handled, would find 
work for a Commission ; if anyone doubts this, let 
him refer to the Proceedings of the Tidal Harbour 
Commissioners who reported in 1845 and in two 
subsequent years. 

Following the officials from Scotland came Mr. 
Arthur Lee, a Bristol manufacturer, who repre- 
sented the Associated Chambers of Commerce. 
The various chambers have for many years been 
advocating the improvement of canals. All traders 
are agreed on the need for cheapening the cost of 
transport ; but, unfortunately, the chambers are 
not usually in harmony as to how the desired effect 
is to be accomplished. Mr. Lee favours the pro- 
posal of placing the initiative in the hands of local 
authorities, who should work on a national plan, 
while uniformity of gauge, depth of water, and faci- 
lities for through traffic should be settled by some 
permanent authority appointed by Government. 
Mr. Lee rests his opinion on French practice toa 
great extent, and quoted largely from the experience 
gained in Germany and Austria-Hungary. Mr. Lee 
argued that capital would be found by corporations 
and county councils ; but seeing the diversity of 
interests involved, and the small use of canals made 
by agriculturists, even in France, we cannot believe 
that his opinion is well founded. The agricultural 
interests do not expect to have to find money, and 
the towns would decline to place the whole burden 
on their population. 

The French canals which are most in use extend 
from Paris to Belgium, Calais, and Rouen. On 
these the products of agriculture and food forma 
small proportion of the tonnage carried. In this 
country waterways are but little used by farmers. 
Even in the Fen districts, where roads are few and 
badly maintained, owing to the absence of stone 
for metalling, and where drains large enough to be 
navigable abound, produce, when loaded into 
barges, is usually taken to some point where it can 
be transferred to railway wagons, and thence 
despatched to markets in London or other large 
towns. 

We are satisfied that as Paris and Berlin, with 
their vast populations, have become centres of inland 
navigation, it follows that a system of waterways 
to be useful and justify the expenditure necessary 
to make them efficient and so to maintain them, must 
have a large industrial population at one end, anda 
seaport of the first magnitude at the other. Mr. 
Lee’s evidence dealt more in detail with the water- 
ways connecting Bristol with the Midlands, but 
when witnesses from the Midlands gave evidence 
they stated that London and Liverpool were the 
ports to which improved access was especially 
valuable. Mr. Lee stated that the Birmingham 
district imports foodstuffs to the amount of about 
700,000 tons, and of copper, tin, lead, iron ore, and 
zine, 1,700,000 tons. Roughly speaking, the imports 
of the above and analogous products were said to be 
3,000,000 tons per annum, and he suggested that 
a reduction of Is. per ton of freight, equal to 
150,000. per annum, was attainable. We should 
very much like to see an authoritative statement of 
the imports and exports of this district. The Man- 
chester Ship Canal already deals with 4,500,0C0 
tons per annum, and the annual increase continucs. 

Mr. F. B. Girdlestone, general manager of the 
Bristol Docks, stated that the tonnage of the whole 
port of Bristol was 2,115,000 tons register, and the 
new dock at Avonmouth would add ‘some 20 to 26 
per cent. to the accommodation provided. He yave 
the traflic by water from Bristol to Birmingham, 





gave evidence as to the state of affairs on the Cale- 
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which was of ie moderate dimensions. He also 
mentioned that the distance from Birmingham to 
Liverpool was 91 miles, to Avonmouth 90 miles. 
He quoted the rates between Bristol and Birming- 
ham and Bristol and Reading, showing that the 
railway in the latter case, where there was no water 
competition, charged a much higher rate than in 
the other case, where water competition was now 
confined to 35-ton boats on one third of the dis- 
tance, owing to the dimensions of the Worcester 
and Birmingham Canal. 

Mr. Southall, clerk to the Severn Commissioners, 
which office he has held since 1861, gave the history 
of the Severn Navigation. The first legislation was 
in the reign of Henry VI. In 1842 the Act forim- 
proving the river by locks and weirs was obtained. 
It is noticeable that the latest inland navigation 
made prior to the Manchester Ship Canal was engi- 
neered by Mr. Leader Williams, of Worcester, 
father of the Manchester Ship Canal engineer, Sir 
E. Leader Williams. The Severn Commissioners 
charge a low toll, but owing to the keen competi- 
tion with railways, and the fact that the deeper 
navigation does not reach a populous industrial 
district, but stops at Worcester, its revenues are 
_ not large. In Mr. Southall’s view, public funds 
must be found if any real improvement is to be 
accomplished, and one authority must be established 
for the whole country. 

Mr. H. Waddy, general manager and secretary 
of the combined Sharpness New Docks, Gloucester 
and Berkeley, and Worcester and Birmingham 
Canals, gave an account of the navigations above 
named, and also of the Droitwich canals which are 
leased to his company. The Gloucester and Ber- 
keley Canal is 16 miles in length, 18 ft. deep, and 
about 90 ft. wide. It is crossed by sixteen hand 
swing-bridges and three iron bridges. The traffic 
in 1905 was 1,053,000 tons ; but whether the whole 
of this went by canal was not clearly stated. The 
Worcester and Birmingham Canal will only accom- 
modate narrow boats, carrying 35 tons as a maxi- 
mum; and there is a rise from the Severn of 425 ft. 
to reach the Birmingham level, which necessarily is 
a very great handicap. The Droitwich Canal is 
leased for ninety-nine years, terminating in 1951, 
at a rental of 1600. per annum, and the Droitwich 
Junction Canal for 12001. per annum. 

In 1872 the Midland Railway Company were 
desirous of purchasing all the waterways between 
Gloucester and Birmingham, but this was frus- 
trated by the Gloucester and Birmingham Canal 
Company taking them over, with their liabilities, 
the Severn, a public trust, -intervening between 
the ship canal and the narrow one. Mr. Waddy 
strongly advocated the improvement of the Wor- 
cester and Birmingham Canal, so as to enable 100 
tons of cargo to be taken to Birmingham, and 
stated that the journey from Sharpness to Bir- 
mingham, over 76 miles, had been done in 30 hours. 
He suggested that the Government should advance 
money for the purpose of enlarging waterways at 
3 per cent. interest. He estimated that something 
like tive million tons of merchandise of one sort or 
another finds its way in or out of the Midlands— 
33 per cent. of the imports by the Bristol Channel 
route, the exports being much lower from that 
route. 

Mr. E. C. Corbett, the secretary, gave evidence 
as a representative of the Worcester Chamber of 
Commerce. He pointed out that the efficiency of 
waterways was of great importance to Worcester ; 
that in ancient days’ Worcester was the fourth in 
size and trade of English cities, being only sur- 
passed by two ports—London and Bristol—and 
another town which had water communication— 
viz., Norwich. In those days the Severn, although 
a very poor and unsatisfactory means of communi- 
cation, was still a navigation, anda far better means 
of transport than the tracks overland. The advent 
of railways altered this ; but he stated that it was 
found that railways alone could not maintain pros- 
perity, and that Coalbrookdale, on the Severn, 
which was over one hundred years the chief 
centre of the iron trade of England, had lost its 
position. 

In 1788, it was stated in Parliament that there 
were 720 river craft on the Severn, and in 1840, 
10). Nine years ago he found only 142. The 
Worcester Chamber was partly formed in con- 
nection with the need for improvement in water- 
ways, and considered that river carriage would 
still compete with railways. Great difficulty had 
been found in arranging through rates, owing to 
the Birmingham Canal holding the key to the 


position. A conference at Worcester was held in 
1904, and voted for the nationalisation of water- 
ways. Details of the cost of carriage were given by 
Mr. Corbett, and also of the condition of the neigh- 
bouring canals and navigations. The traflic on the 
Severn was limited to boats carrying 160 tons. 
Mr. Corbett stated that he had voyaged from 
Worcester to Birmingham in 13 hours, passing 
through more than fifty locks ; the distance being 
294 miles. 

r. A. W. Hutton, representing the South 
Staffordshire Ironmasters’ Association and the 
Walsall Chamber of Commerce, stated that his 
firm owned 44 canal barges, and transported up- 
wards of 100,000 tons of coal per annum by canal. 
The population of the Midlands he put at 
1,500,000. He gave details of the Birmingham 
Canal, having a length of 159 miles, 225 locks, the 
boats carrying 25 to 30 tons. Each boat cost 65l., 
and lasted from fifteen to twenty years. 

The cost of horse-haulage and crew, and time in 
transit, was given—viz :— 


7 miles, 9 locks, 4 hours, as 0.71d. per ton per mile. 
8 ” 8 ” 4 ” 0.76d. ” ” 
13 ae S68 ee 0.77d. ve ” 


This is the contract price for haulage, not the actual 
cost. The average speed is under two miles an 
hour, and there are frequent delays at the locks. 
The total cost of all items is 1.2d. per ton per mile 
for coal, and 2.057d. for finished iron-work. This 
compares with railway rates for short distances of 
2.35d. per ton per mile for coal and 4.77d. for 
finished iron. The rates from all parts of the 
Cannock Chase district to the works are the same, 
the district being grouped, and in some cases the 
charges work out at double the 4.77d. per ton per 
mile, the rate being 5s. 2d. per ton, whether for 
13 miles or 7 miles. ~ 

The witness considered the route to Liverpool 
was the most important, more so than to London, 
and that the Severn route would be of little advan- 
tage. According to his experience, only twice in 
twenty-six years have the canals been stopped by 
frost. He stated that he would be prepared to 
pay a proportion of the saving effected by improv- 
ing navigation as interest on expenditure, and he 
thought the Birmingham canals at present’ accom- 
modating boats 71 ft. by 7 ft. by 3 ft., with a 
capacity of 1500 cubic feet, might be usefully made 
to accommodate a boat of double that capacity with 
a width of 10 ft. and a draught of 4 ft. or a little 
over. The unloading of boats of 7 ft. beam by 
mechanical means was found to be very difficult ; 
but a 10-ft. boat could be thus discharged. 


district, and attributed it to the canal being allowed 
to silt, so that cargoes were reduced from over 30 
tons to about 20 tons in weight. Formerly. boats 
traded between that district and the Avon, carrying 
coal and returning with timber and limestone. The 
eae Avon navigation, in the hands of the Great 
estern Railway Company, had become derelict. 
He would like to see the canals in the Birmingham 
district made navigable for boats of 60 to 80 tons. 
He declined to manufacture forgings more than 
30 tons in weight, owing to the excessive cost ‘of 
carriage for the additional weight, and contem- 
sare moving to the sea-coast on that account, 
e stated that foreigners quoted lower prices for 
- to be delivered in Scotland and the North of 
gland than can be done from Birmingham. , 
The bad conditions of canals in the Midlands was 
further spoken of by Mr. E. P. Wheway, President 
of the Walsall District Chamber of Commerce, who 
stated that they were 100 miles from Liverpool and 
120 miles from London, and he was put to great 
expense in getting iron fittings for horse harness 
and such like things to these ports en route to the 
colonies and foreign countries ; that he and others, 
although largely using canals for getting coal from 
Cannock Chase, found them of no use for trans- 
porting export goods to ocean. going ships. Prior to 
the Shropshire Union Canal being taken over by the 
London and North-Western Railway, there was 
some advantage in rates by water ; but now there 
was no advantage, and goods were sent by rail. 
There was a heavy traffic from iron-works round 
Walsall ; the rate to London was 25s. a ton; from 
London to Melbourne, 27s. 6d., sometimes as low 
as 22s. 6d. The great bulk of the manufactures of 
the Midland district go to London and Liverpool, 
the ports of Bristol and Hull being of very secon- 
dary consideration, although he got some goods 
from the north-east of France vid Goole, and then 
by rail to Walsall.. Mr. Wheway thought. there 
was a future for road motors as collectors and dis- 
tributors working in connection with enlarged 
canals. At present all billets coming in arrived by 
rail from South Wales and the Cleveland district; 
and in the case of German billets from Hull. 
Timber came by rail from Gloucester. 








TESTING OF BUILDING MATERIALS 
BY THE SAND-BLAST APPARATUS, 
By H. Burcwarts. ‘ 


Ir is very important to select for building pur- 
poses the best materials, more especially if they are 





used for paving roads and sidewalks, or for covering 


RESULTS OF TESTS MADE WITH PaviING MATERIALS AND FLooR-CovERINGS ON THE BAUSCHINGER MACHINE 
AND THE SAND-BLastT APPARATUS. 
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| of -——___——— - - 
MATERIAL. Volume (r). Loss oF MATERIAL (AVERAGE OF Two Tests) 
ia cies ae Geach 
Bauschinger| Sand- el ' 
Machine. | Blast Ap-| In Cubic ae “ _..| Reduoed to the 
ee Se: te l | "Unit of Area. 
* | of Area. |Grms. | Oentimetres. | 
| gramme- | sq. cm. sq. Cm. cub. cm./ | cub, cm./éq cm. 
cub. cm. | 8q. cm 
Granite, Malmé - 2.615 50 28 5.1 0.10 6.91 2.64 0.09 
Porphyry, Hoheleben 2.444 50 28 8.6 0.17 8.14 3.29 0.12 
Trap, Hunswinkel 2 605 | 50 28 12.4 0.25 11.07 4.%4 0.15 
Lenneslake, Lennep .. ° 2.679 50 28 297 0.59 | 21.49 8.02 0.28 
Sandstone, Obe: zbach .. 2.214 50 28 42.5 0.85 | 48.41 21.87 0.77 
Limestone, Gross-Moyavone) 2.063 50 28 | 102 2.04 | 73.54 35.65 1,26 
Clay plates... ow sel 2.432 60 28 4.1 0.08 | 4.06 1.66 0.06 
Clinker plates . . i“ oe 2.126 | 50 28 7.4 0.15 11.47 5.89 0,18 
Paving clinkers re —o 2.146 =| 60 28 13.1 0.26 6| 964 4.49 0.16 
Blast Teomeo slag, Bochum 2.967 | 50 28 12.7 0.25 | 10.07 3.39 0.12 
on = Splerbeck 2.717 50 28 14.4 0.29 11.40 4.30 0.15 

Granitoid plates .. ..| 2419 50 28 12.4 0.25 | 11.05 | 4.87 0.16 
Cement (concrete) plates ..| 1,992 4€.4 28 27.7 | 0.56 14.76 7.41 | 0.27 
Pine A .. es os | 0.580 50 28 5.1 ;} 0.10 3.07 | 5.30 | 0.07 
Red pine 0448 | (50 2% | . 06 0.19 | 2.28) 6.10 | 0.10 
Red h ve ? ‘ ve e> 28 ws de | 19 Vier weight of volume is rot deter- 
White beech .. “ edt ¥ Se 3 | | 27 mined for these four ; 
Ge *-.. _ ia . es “e 28 | 2.0 therefore the loss of volume can- 
Pine B .. * fe We eae Hf 1.6 not be calulated. 
Linoleum A 1.158 60 =: | te 0.022 | 0.68 0.59 0.021 
lecteemB |. CU. C!| OAS 50 93 177 | 0.085 0.75 0.66 0.024 
A new floor-coverin ae 1.598 50 28 20.4 | O41 14.30 8.95 0.82 
Floor covering, hygienic ..| 1.328 me 28 is } 8 1.06 0.80 0.03 





* Mr. W. Somers, from Worcestershire, a manu- 
facturer of forgings at Halesowen, voiced the 
complaint of the district on the condition of the 
Birmingham Canal between Dudley and King’s 
Norton. He testified to the diminution of traffic 








by water during the forty years he had known the 


floors. Besides the price, the durability of the 
material must receive due consideration ; but it is 
not so easy to find out a method of testing the 
wear-resisting properties (resistance to abrasion) of 
materials in a satisfactory manner, and in a short 
time. While it is true that one can pave small 
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tracts of a street, &c., with various materials, and 
expose them to the traffic, which would be the best 
method for determining the power of resisting 
mechanical wear, or the influence of the atmos- 
phere, such practical experiments often last several 
years before the question as to which is the most 
durable and cheapest material is positively settled ; 
and nowadays-people cannot afford to wait such a 
long time. 

Those in’ charge of the technical investigations 
of paving and similar materials therefore much 
desire to have at hand a method of testing re- 
quiring only a short time to carry out, and giving 
also comparative results. However, the methods 
adopted for conducting the abrasion tests, which 
still generally consist either in grinding speci- 
mens of material on cast-iron discs with corun- 
dum, or in treating the materials in revolving 
cylinders (rattlers), with or without steel balls, do 
not give reliable results ; the small particles of the 
material under trial, which are separated in the 
grinding process, increasing the wear, while on the 
other hand, when the same material is tested in a 
rattler, they decrease this wear by filling the inter- 
stices of the material, and thus reducing the effect 
of shocks. 

On the other hand, the grinding material itself is 
also used up, it being impossible to avoid the same 
grains being used repeatedly, thus changing their 
shape and effect’; while with soft elastic materials the 
hard grains of the grinding powder partly penetrate 
the test-piece, thus reducing the grinding effect, the 
grains now rubbing each other, instead of acting on 
the surface of the specimen which is then protected 
by the grains fixed in it. The effect of this is that 
the results obtained by means of the said methods 
give no sure indication as to the behaviour of the 
materials under practical conditions. 

A new method of treating the materials, by which 

the difficulties and errors of the methods now in 
use are avoided, and which, above all, possesses the 
great advantage that the grinding icles are in- 
dependent of the carrier, and t each grain: 
touches the surface to be ground only-dnce, is found 
in the sand-blast. The effect of the sand-blast is 
well known by the- examples offered by Nature, 
and by its uses in-some industries. 
. What can be effected by the grinding influence 
of the sand blown by the wind during centuries is 
shown, for instance, by the renowned pyramid of 
Gizeh. How the dust and sand particles wear out 
and round off the edges and projecting parts of 
buildings in a series of years can be seen every day. 
This slow action of the natural sand-blast is imitated 
in a much higher degree by the artificial sand-blast 
which is employed for making ground glass, for 
engraving purposes, and for. cleaning metallic and 
other surfaces. 

The type of sand-blast apparatus used for indus- 
trial purposes has undergone some modification in 
order to adopt it for testing building materials. 
Such an apparatus in use for abrasion tests in the 
Royal Institute for testing materials at Gr. Lichter- 
felde, Germany, is shown in Figs. 1 and 2, 
annexed. The working of this apparatus and its 
effect may be shortly described as follow :—* 

From ‘the sand-chamber n, Fig. 1, the sand falls 
through small tubes q on to the plate t, and’ thence 

small woe into a slit, where it is raised by 
the steam and blown upwards against the piece 
under test. The steam entering through the pipe 
is dried in the cylinder b. To shut off the steam 
from the apparatus a valve is inserted in the steam- 
pipe @ (this valve is not shown on the drawing). 
Another valve is placed at c, and is to be closed for 
some minutes before using the apparatus, in order 
to heat the latter, as otherwise the sand would 
become wet hy condensation; r is a valve for 
shutting off the sand. The steam and the dust 
from the sand being raised by the steam-exhauster, 
dry sand only is thrown against the specimen. The 
slide e allows the immediate stoppage of the sand 
stream. The test-piece g is fixed in the frame f, 
and is moved over the sand-blast by turning the 
handle shown by means of an epicyclic driving 
gear. Under the sample is placed‘a sheet-iron 
templet, with a round opening of 6 centimetres 
= 23 in. diameter, and which allows only part of 
the specimen to be abraded by the sand-blast, the 
latter thus cutting away. the material only on an 
area of 28 square centimetres = 4.34 square inches. 





*Gary. Versuche mit dem Sandstrahigeblice. Mittei- 
lu aus dem Kgl. Materialpriifungsamt. Gr. Lichter- 


TESTING BUILDING MATERIALS BY SAND-BLAST. 


Fig.1. 





























Fic. 3. MELAPHYRE. Fic. 4. Buast-Fcrnace Siac. 





Fic, 5. Harp Paster. Fic. 6. LINOLEUM. 


The amount of this abrasion shows the quality|ties and characteristics of materials cannot be 
and the characteristic properties of the material and analysed by the poating oe rattling processes. By 
the greater or less homogeneity of the different parts, treating materials on a Bauschinger grinding disc a 
the coarseness of the grain, the uniformity or the | flat surface only is obtained. 
irregularity of the abrasion, and, as a result, whether| Some results obtained in the Prussian testing 
the material or its constituents are of equal or un- | laboratory from abrasion tests made with different 

ual hardness. It shows the thickness of the material on the Bauschinger machine by means of 

oured layer of burned plates, and of the fine- | the sand-blast apparatus mentioned above are given 
grained covering of concrete imens as well as|in the table on e 717. These few resulte 
the fibrous structure of the various kinds of wood. | sufficiently prove that the new method described 
All these effects of the sand-blast on various above is most suitable for testing road and floor 
materials will be clearly seen from the accompany- materials, and gives useful information with re- 





f 1904 Heft 3, S. 103 ff. Verlag, J. Springer, Berlin. 


ing reproductions of photographs. These peculiari- gard to their power of resistance to wear in prac- 
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-Fic. 7. German Granite. 





Fie, 10. ArririctaL GRANITE. 





Fre. 13. Oak. Fie. 





Fie. 14. Oak. Fic 


tical use, and to their quality. Tests under the 
sand-blast also give valuable data as to the advisa- 
bility, or otherwise, of recommending certain 
building materials for certain purposes. 

The duration of the exposure to the sand-blast 
has, after many experiments, been fixed at two 
minutes, the steam-gauge indicating a pressure of 
two atmospheres. This short time suffices to give 
a good indication of the structure of the materials 
tested and their resisting qualities. The sand used 
in the Prussian testing institute is a natural quartz 
sand of fine and nearly round grains, procured by 
washing and drying the original sand and passing it 
through a sieve with 120 meshes per square centi- 
metre, or about 774 meshes per square inch. It 
is the waste from the German standard sand used 
for testing Portland cement, the grains of which 














Fie, 8. SwepisH GRANITE. 





Fig. 11. Artrricrat Stone. 


15. Rep Besos. 


16. Rev Beecu. 


pass the sieve of 60 meshes, and are retained on 
the sieve with 120 meshes per square inch. 

The dried specimens of material*—size, 7.1 by 
7.1 centimetres (2 in. by 2¢ in.) = 50 square 
centimetres, or 7.75 square inches area—are weighed 
before and after the exposure to the sand-blast ; 
also the weight of volume ;+ that is, the weight (in 9) 





* The specimens are either cut out of the materials by 
means of diamond-saws, or formed in moulds if the 
material is made out of a plastic mass like mortar. 

+ The weight of volume is not to be confounded with 
the specific gravity, which is the weight (in g) of the unit of 
volume of the material without interstices (in cubic centi- 


weight of volume (r) vives the 


specific gravity (s) 
degree of density (d) and the difference 1—d the degree 
of porosity (u) or the contents of the interstices. 





metres). The quotient 


Fic. 17. Rep Prive. 





Fic. 18. Rep Pre. 





MATERIALS BY THE SAND-BLAST APPARATUS. 





Fic, 9. Porpuyny. « 





Fig, 12. Cement Prats. 





Fic. 19. |‘ Popiar. 





Fie. 20. Poriar. 


of the unit of volume of the material, including in- 
terstices (in cubic centimetres) is to be determined. 

loss of weight (9) the abrasion 
weight of volume (r) ; 
in cubic centimetres is calculated, and this figure 
is the proper value of abrasion for comparing the 
different materials. 

The sand-blast apparatus above described is made 
by Mr. Alfred Gutmann, Actiengesellschaft, in 
Ottensen, near Hamburg, Germany. 


From the quotient 








Trauian Ports. — According to the Bolletino delle 
Finanze, the Commission appointed to report on the 
ports of Italy has submitted a scheme to the Minister of 
Public Works involving the expenditure between the 
years 1907-1917 of the sum of 7,200,000/., spread over 
work in connection with nearly one hundred porte, 
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FOUR-.CYLINDER COMPOUND LOCOMO- 
TIVE .WITH LENTZ VALVES. 


Tue Hannoversche Maschinenbau A.-G., Hannover- 
Linden, exhibited at Milan a four-cylinder compound 
four-coupled. locomotive of the ‘* Atlantic” type, with 
Lentz valves, built for the Prussian State Railways. 
This is an improvement on the ‘‘ Atlantic” type of 
engine exhibited by the same firm at St. Louis, and 
which we described in a former issue (see Enat- 
NEERING, vol. lxxviii., page 45). The St. Louis engine 
was fitted with the Pielock superheater and the 
Walschaert-von Borries valve-gear. The one we illus- 
trate in the present issue has no superheater. Its 
principal dimensions are the following :— 


Diameter of high-prescure 


cylinder ... és ... 860 mm. (14.17 in.) 
Diameter of low-pressure 

cylinder ... J me 560 ,, (22.04,, ) 
Stroke > oy >. ~ ©O ,, (23.62,, ) 
Diameter of  driving- 

wheels... a .. 1.98) m.( 6ft.6 in.) 
Diameter of _ trailing- 

wheels... ca oy Pe ee oe 
Diameter of bogie wheels 1,000 ,,(3;, 32 ,, ) 
Wheel - base of coupled 

wheels... ode oo meee. (6:,, BR: 3, ) 
Bogie wheel-base .-. 2.000 ,, (6,, 6}4,,) 
Total wheel-base ... .-- 9.000 ,, (29.,, va 
Boiler pressure ... 14 atm, (205 lb. per sq. in ) 
Grate area ... ae a. 27 eq.m.( 29 8q. ft.) 
Heating surface—fire-box 9.90 ,; 106 “,, ) 

= tubes.:. 224.10 ,, (2414 ,, ) 
ne total ... 234 is°t eee. 3) 

Number of. tubes atest 33 
Outside diameter of tubes 70 mm. (2.75 in.) 
Length between  tube- 


4.450 m. (14 ft. 7} in.) 
57,600 kg. (56 tons 14 ct.) 
62,000 ,, (61 tons) 


31,400 ,, (29 tons 18 ct.) 
20 cub. m. (4400 gallons) 


plates... ao ee 
Weight of engine empty 
+ in working order 
» available for ad- 
hesion ... he ae 
Water capacity of tender 
Coal as be 6 tons : 
Weight of tender empty 21,700 kg. (21 tons 7 ct.) 
Weight of tender in 
working order ..: o TF SB 5, 2 &:) 


A general view and detailed illustrations of the 
locomotive in question will be found in Figs..1 to 9 
of our twe-gtge plate. As will be, seen, ‘the high- 
pressure cylinders are outside the frames, and the low- 
pressure cylinders inside. Each high-pressure c¥linder, 
with the corresponding low-pressure one and the valve 
chest of the Jatter, form one single casting ; the sym- 
metrical castings are bolted together down the centre, 
and supported on the bar-frame, as shown in Figs. 4, 
5, and 7. : 

Steam distribution to the high-pressure cylinders 
is by Lentz double-beat equilibrium valves, that to 
the low-pressure cylinders being by piston-valves. 
The four” poppet-valves—the two middle ones are 
for the inlet and the two outer ones for the exhaust— 
are in a line, as shown in Fig. 8. The distribution 
gear is on the Heusinger-von Borries system, in which 
each pair of rods on each side is driven by one 
eccentric, the modtion: being transmitted from the 
inside low-pressure cylinder.to the corresponding out- 
side high-pressure cylinder, by means of rocking shafts 
and levers, Fig. 5. The fitting of the low-pressure 
cylinders within the bar-frame, instead of without, as 
in the case of the former locomotives by the same firm, 
of which the one at St. Louis, above referred to, 
formed an illustration,” has led. t3" modifications in 
the dimensions of -various’ parts forming the distri: 
bution gear. Apart from thete’ modifications of 
detail, and the as of a cam-rod, Fig. 8, in the 
high-pressure valve-chest for working the poppet 
valves, instead of the ordinary slide-rod, the gear is 
practically the same as that for the usual mede of 
distribution. . The rocking-shafts and levers connect- 
ing the distribution r of two corresponding 
cylinders are so designed that a cut-off of 74 per cent. 
in the low-pressure cylinder corresponds with a cut-off 
of 40 per cent. in the high-pressure. The cut-off may 
reach 68 per cent. in ‘the high-pressure cylinder, and’ 
89 to 90 per cent. in the low-pressure. 

The engine is started running by means of the von 
Borries starting device fitted to the high-pressure 
cylinder over its centre line, connected to the regu- 
lator and to the steam spaces between two correspond- 
ing cylinders, and providec’ with a non-return valve 
on the port towards the cylinder. By. opening the 
regulator steam flows to the receiver through the 
starting device, a portion flowing thence to the high- 
pressure cylinder through the non-return valve, should 
the steam pressure inside the cylinder allow of this. By 
this means, even in the most unfavourable position for 
starting, when the inlet valves are closed, steam can 
enter the high-pressure cylinder. The engine always 
starts by the direct action of live tteam in the low- 
pressure cylinder, and there is no detrimental counter- 
pressure on the high-pressure piston. 

‘The. poppet-valves weigh each 4.4 kilogrammes 
(9.70.1b.); and with. this weight no trouble arises 
from the inertia of the valves in their accurate closing 








even at speeds of from 300 to 350 revolutions, and 
with comparatively weak springs. One of the advan- 
tages of this distribution is the low inlet speed of the 
steam through the valves in the cylinder. With a 
cut-off of about 40 per cent., which is practically the 
normal cut-off, the steam speed, as compared with 
that in the ordinary slide distribution systems, is 
reduced by about 40 per cent , the consequent reduc- 
tion in wire-drawing resulting in a much fuller diagram. 
The steam from the high-pressure cylinder flows in 
direct line to the low-pressure cylinder. Owing to 
the comparatively low-pressure of the steam, inside 
admission to the latter cylinder would yield but small 
advantage ; the further advantage of adopting a stuffing- 
box ex to the exhaust steam pressure only has 
been abandoned, the result being a better flow of the 
steam. The two steam spaces (Vig. 6) are connected 
together by a cross-conduit with a view to reduce the 
variations in pressure. Fig. 6 also shows the low- 
pressure cylinder piston-valves. 

The following figures relate to the working of the 
distribution gear :— 
High-Pressure Cylinders : 


Longest travel of cam-rod 156 mm. (6.141 in.) 
45 


Outside lsp mS nm ws 4k OS. 
Inside lap ... its ion 4» Cie we) 
Lead oo 4 ” (0.157 ” ) 


Low-Pressure Cylinders : 


Longest travel of valves .. 166 mm. (6.535 in. } 


Outside lap hy = . tee. ) 
Inside lap ... em i 3 ., @is., ) 
Lead wd ‘# 35 ., (@437., ) 


The oil for lubricating the high-pressure cylinder 
poppet-valves is supplied by a wick-lubricator placed 
above each valve. A de Limon lubricating device is 
also provided on the foot-board, which supplies oil to 
the steam-pipe at a short distance from the inlet 
valves and in the steam spaces at both ends of the 
low-pressure cylinder piston valves. 

During trials made with this locomotive running 
light, on the Hannover-Spandau line, a top speed of 
143 kilometres (88.6 miles) per hour was attained. 








_ HOUSE ILLUMINANTS. 

A WELL-ATTENDED meeting of the Association of 
Engineers-in-Charge was held at the St. Bride’s 
Institute, E C., on the evening of Wednesday, Novem- 
ber 14, when the subject of indoor illuminants was 
dealt with by Mr. J. Swinburne, F.R.S., M. Inst. C.E. 
Mr. Swinburne on this occasion was more than usually 
generous, providing two addresses in the time at his 
disposal, one of which he delivered orally, the other 
being handed round to members in printed form. 
Both addresses were interesting, and gave full scopé 
to the’ discussion which followed. The lecturer re- 
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viewed the many points to which it is necessary to pay 
attention in the matter of house-lighting, and under 
the title of ‘“‘Illuminants” Mr. Swinburne contrived to 
work in quite a long disquisition on house-heating, 
ventilation, and the question of power for small houses. 

The lecture was illustrated by means of a diagram 
showing the number of candle-power hours obtainable 
for one shilling with different illuminants. This 
diagram took into account no costs for renewals, &c., 
and referred purely to the supply of the illuminant. 
The matter is not by any means solved by a considera- 
tion of this question of candle-power alone; but it 
forms a kind of base to work upon. If, then, some 
relative values can be given to the lighting power of 
illuminants, other imaginary values may, mentally, be 
given to each in regard to such matters as the vitia- 
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tion of nee a dirt, renewals, &c., and, on total- 
ling up the whole, conclusions of some utility may be 
arrived at. The diagram, which we reproduce here- 
with, shows, in the upper figure, the values for elec. 
tric light. The curves, as may be seen, refer to 
different =< of lamps, the horizontal liaes giving 
the price of electric light per unit, and the vertica| 
the- candle-power hours obtainable for 1s. Thus 
it will be seen that, at 3d. per unit, electri: 
light, using metallic filament lamps, will give 
2000 candle-power hours for ls. For the same sum, 
with electricity at the same price, 8000 candle-power 
hours may be obtained by the use of mercury vapour 
lamps. In the diagram immediately below, similar 
values have been worked out for gas at different 
prices per 1000 cubic feet. The two lines below this 
diagram represent (1) the candle-power hours obtain- 
able for 1s. with the ordinary paraffin lamp, oil cost- 
ing 8d. per gallon; and (2) the candle-power hours 
obtainable for 1s. by the use of acetylene gas, carbide 
costing 2d. per pound. It will be observed, from a 
consideration of these curves, that the carbon filament, 
small Nernst, high candle-power Nernst, and metallic 
filament lamps are all grouped close together ; ard that 
with electricity at the rate of 3d. per unit, the best 
of these lamps gives only 2000 candle-power hours for 
ls. If the price is higher, even at 4d. per unit, the 
candle-power hours obtainable are less than those to 
be got from the use of the ordinary oil lamp. [t may 
here be remarked that 4d, per unit is a very usual 
price for lighting purposes, while in some towns, such 
as Chislehurst, Newmarket, Windermere, &c., the 
price per unit is over 6d. 

Referring to the gas diagram, the bat’s-wing flame, 
of course, ‘shows very poor results, As this flame is 
now abandoned in all cases where good illumination 
is necessary, but little account need be taken of this 
form of lighting. The incandescent gas, however, 
will be seen to give good results, and with gas at 
4s. 6d. per 1000 this light gives 50 per cent. more 
candle-power hours than metallic filament lamps using 
electricity at 3d. per unit. But the diagram gives to 
acetylene the place of honour among house illumi- 
nants, for. with carbide at 2d. per pound this gas will 
give nearly 14,000 candle-power hours for Is. Car- 
bide, it may be added, is now obtainable at the rate 
of 15s. per hundredweight, which works out at 1.6d. 
per pound. To this must, as a rule, beadded the cost 
of carriage and delivery, so that 2d. per pound is not 
an unreasonable figure, being, however, if anything, 
slightly too high. 

he lecture being entitled ‘‘ House Illumioants,” 
Mr. Swinburne omitted any detail consideration of the 
forms of lighting which are generally considered to be 
unsuitable for domestic purposes. Arc-lamps may very 
Well be used in workshops, factories, &c., as may be 
also the high-pressure gas system. If a consideration 
of these be included, we find that acetylene proves to 
be almost as excellent an illuminant as the flame arc 
using electricity at 3d. per unit, while high-pressure 
gas becomes as cheap as these, as far as illuminating 
wer is concerned, if gas can ke obtained at any 
gure up to 2s. per 1000. Although the mean hori- 
zontal candle-power is taken in the case of gas, and 
mean hemispherical candle-power in the case of electric 
light, the lecturer stated that the values were suffi- 
ciently accurate to form a good basis of comparicor. 
The innumerable forms of lamps —filament, arc, 
incandescent, inverted gas, &c.—preclude any greater 
detail without greatly -inéreased complexity in the 
diagrams. 

Besides the question of illuminating value, there 
must be taken into account such questions as renewals, 
ventilation, &c. With regard to renewals, acetylene 
requires, perhaps, least. With regard to attention of 
the indoor plant, acetylene and electric light may be 
expected to call for lees than incandescent gas, while 
oil-lamps are a constant source of trouble, with the 
daily refilling. &c. In considering these illuminants 
it is hardly fair to rate, as a disadvantage of the use 
of acetylene, the disposal of the lime refuse, for it 
must be remembered that refuse of other kinds accu- 
mulated once at gas works, and that if acetylene gas 
were manufactured ona large scale by central works, 
this would give rise to but little difficulty. Even at 
present its disposal is a matter of very’ little trouble. 
In considering the question of ventilation and vitia- 
tion of the atmosphere, electricity stands first as con- 
tributing nothing towards the contamination of the 
air; the lecturer appeared to te inclined to place 
acetylene next, for with a well-conducted plant 
no unpleasantness whatever is experienced in rooms 
lit with this gas. The question of ventilation, if 
pressed too hard, may arouse the unpleasant in- 
pression that eupporters of electricity prefer to live, if 
possible, in unventilated rooms, for to have the window 
open even slightly, or a gocd ventilator near the 
ceiling, is sufficient in mest cases to ensure a circula- 
tion of air. Surely, in these days of fresh-air cures, 
open windows at night, and outdoor exercise, &c., 
it is not unreasonable to hope that people are leart- 
ing to ventilate their rooms whether they be illumi- 
nated either with gas or electricity. 
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THE OLYMPIA MOTOR-CAR 
EXHIBITION. 


In our last issue we illustrated and described 
certain mechanical features of some of the cars 
shown at the Olympia Motor-Car Exhibition, which 
was brought to a close on Saturday evening last. 
In our former article we selected those details 
which came under our notice and which appeared 
to be most likely to interest our. readers ; and we 
now supplement our account with a few additional 
particulars. ; 

Our article of last week was confined chiefly 
to a description of some of the leading exhibits 
at the Show; but now that the Exhibition is 
closed, we may, perhaps, with advantage, before 
proceeding to describe some other exhibits, say 
a few words of a general nature. This will be 
more appropriate as the present month marks 
the tenth anniversary of the use of the motor- 
car on common roads. We think that generally 
British motor-car makers may be congratulated on 
the progress made, for in good mechanical design 
the best English cars will more than bear com- 
parison with those of other countries. 

As day by day passed and the attendance still 
kept up, one was more and more impressed by the 
hold ** motoring ” has taken on the British public, 
and the speculation naturally arises, How long will 
the enthusiasm last? The whole of the Show this 
year was devoted to pleasure purposes, and even 
formerly, when commercial vehicles were admitted, 
they formed but a subsidiary attraction. ‘* Motor- 
ing” is a fashion just now. Nearly all, if not all, the 
crowned heads own motors ; princes, millionaires, 
dukes, chorus-singers, principal boys, and profes- 
sional beauties of other grades ; in fact, all of the 
imitated class of society think it incumbent on them 
to dash about the country, or through the streets 
of the town, in a mechanically-propelled vehicle of 
extravagant cost and gorgeous appearance. No 
wonder humbler folk strive to follow at the best 
pace their purse will allow. Will this enthusiasm 
all die down, like the bicycle mania of eight or nlne 
years ago ? 

So much for the motor-car as a craze; but there 
is another aspect of the case. To pleasure—apart 
from the pleasure of peacocking—the motor-car can 
administer in a way never before known, and only 
dimly foreshadowed by the bicycle. To town- 
dwellers it affords ready access to the most beau- 
tiful and sequestered parts of the country ; a fact 
less appreciated by dwellers in the sequestered 
parts than ‘by the motorist. To the country 
resident it gives a visiting radius five or six times 
that which he formerly possessed, making neigh- 
bours of those who were formerly practically in- 
accessible. With a good and roomy motor-car a 
man and his family may start after tea, dine:with 
his friend 40 or 50 miles away, and yet be home 
again by reasonable bed-time. For station work 
and other services the motor vehicle is unrivalled 
—of course, as long as it keeps going. 

On the ‘touring value of the motor-car we do 
not think there is much to say. Some of the 
handsome vehicles shown at Olympia appeared very 
tempting, but we do not think a large class of 
persons will care to sit day after day even in 
the beautifully - padded seats. The inn accom- 
modation in country districts is not of a nature 
to tempt in this luxury-loving age ; besides which 
it seems absolutely essential for a motor-car to dash 
along at a pace which precludes the enjoyment of 
the country side. Another and important con- 
sideration is that of finance. When one sees cars 
priced at one thousand, fifteen hundred, and even, 
we believe, as high as two thousand pounds—whilst 
six to eight hundred pounds are quite usual figures 
~—one wonders where all the people come from with 
princely incomes, such as this expenditure would 
warrant, at theircommand. That people with these 
abundant resources do exist in quite considerable 
numbers we have proof; and, after all, the cost 
of the most expensive motor-car is not large 
compared to what would be paid for a yacht without 
exciting surprise. It is true that in buying a large 
yacht one also buys another home ; but it is a home 
that entails great expenditure to keep up, and then 
can only be used with comfort for a limited time 
during the summer ; whereas the motor-car can be 
brought to the front door, winter or summer, at 
ten minutes’ notice, and is ready for either an 
hour’s run ora day’s journey. It is an advantage 


of the motor-car that one can take advantage of any 
transient gleam of sunshine. 





It is evident from the late Show that motor-car 
designing is settling down. There was not a single 
freak design of any importance in the Show, although 
there were some things to make the mechanical 
engineer sad. In one or two cases manufacturers 
who had started works specially with a view to make 
a car differing from generally accepted designs, have 
now fallen into line with the conventional pattern 
That may be said to consist of a vertical, four-cycle 
petrol - engine under a bonnet forward and with 
a radiator in front, mechanically - operated valves, 
magneto ignition, water circulation by pump, float- 
ev cone or ie isc — 
sliding change-speed , live axle, pressed-stee 
frame, artillery nee ae ball-bearings. 

There are, naturally, some excellent cars that do 
not combine all these features ; for instance, the 
Lanchester car, which we described last week (page 
691 ante), has the engine projecting upwards 
through the front foot-board; but that is rather a 
question of body arrangement than of mechanism. 
Additional seating’ accommodation is secured on a 
given wheel-base, or, perhaps, what would appeal 
to most purchasers, the same accommodation on 
a shorter wheel-base. The great length of some 
modern cars makes them difficult to guide through 
traffic, and also renders them awkward to house, 
excepting in a specially-built garage. The Lan- 
chester car also differs from the design outlined 
above in not having the usual sliding change-speed 
gear, which generally goes by the name of Panhard, 
but which was, we believe, first adopted for motor- 
car work by Mr. Levassor, merely as a temporary 
expedient—to serve until there was time to 
think out a better plan. It has, however, held 
its own, and by far the majority of cars are 
fitted with it. The objection is that it is heavy, 
occupies a good deal of space, but chiefly that it is 
difficult to work. The sun and planct gears of 
various forms, which operate by means of clamping 
one of the parts by brake-bands—as in the Adams 
gear, illustrated last week—allow of an easy and 
quiet change-speed motion ; but the difficulty arises 
that they are confined in space. The wheels are, 
therefore, necessarily small, and one knows how 
undesirable it is to put much power through 
small toothed wheels. It was at one time almost 
ee that by more powerful and flexible mul- 
tiple-cylinder engines it would be ible to 
do away with change-speed gear, regulating only 
with the engine and clutch. This anticipation does 
not appear to have been fulfilled ; indeed, more than 
one car in the Show had four speeds and.a reverse, 
the direct drive being on the third speed.: It is in 
this matter of change-speed gear that the steam-car 
has a great advantage, as the steam-engine is so 
flexible, and the pressure so*continues in the 
cylinder that steep hills can be climbed without 
the necessity of gearing down. 

Automatic regulation of the auxiliary air supply 
is becoming quite usual, and is a great convenience 
for those who have not much experience in driving, 
so long, of course, as the apparatus continues to 
work properly. The end is usually attained by 
closing, or partially closing, the auxiliary air passage 
by the varying suction of the engine, due to faster 
or slower running. In our last issue we illustrated 
two different arrangements of this nature in the 
British Bariquand and Marre carburettor (page 696 
ante), and the Adams carburettor (page 702 ante). 
In sparking mechanism the magneto is gaining 
favour, as it was bound to do from the first when its 
use became familiar, and improvements were made 
in detail. Both high and low-tension are used, and 
batteries are fitted as an auxiliary. Fortunately, 
more attention has been given during the past 
year to the important detail of lubrication, and 
this has borne excellent fruit in the cars that were 
exhibited at Olympia. Forced lubrication may now 
be said to be the rule with the best make of cars. 
Generally a special pump forces oil to the main 
bearings, and through the bored crank and the webs 
of the cranks to the crank-pin brasses, and then 
up the hollow connecting-rod to the gudgeon-pin. 
Thence it escapes and lubricates the cylinders by 
running down the inside of the trunks, creeping 
round the bottom edge. The extra ring fitted to 
»revent undue accumulation of lubricant seems to 

e an excellent precaution. 

The majority of the cars in the Show were driven 
by what is described, in motor-car parlance, as a 
propeller shaft, although some prominent makers 
still adhere to the chain, the general reason 
given being that bevel wheels do not mesh pro- 





perly on uneven roads, owing to racking of the 





frame. ‘The chain is a lighter and more flexible 
gear; but there appears to be disinclination to 
transmit the high power of modern, cars through 
the great nthe of of small joints, which are 
apt to give trouble, especially after the chain 
has been in use some time. A worm drive is 
used by one or two makers, and if the gear is 
properly designed and accurately cut, it gives 
quiet running and excellent results. The rear 
axle, enclosed in a casing, which takes the weight 
of the car, is also becoming almost universal with 
the best class of vehicles, so that the axle is only 
subject toa twisting stress. Road wheels also turn 
on an extension of the casing. Ball-bearings are 
being vsed more and more both for load and 
thrust ; in fact, the old cry of the cyclist of fifteen 
years ago, ‘‘ Balls everywhere,” is being repeated. 
The ditticulty appears to be to get in races to 
accommodate balls of sufficient size for the pres- 
sure. We fear that in some cars we saw trouble 
may arise through this cause, and ball-bearings 
will be discredited. Good plain bearings are far 
preferable to an insufficient ball-bearing. 

Pressed-steel frames are all but universal, the 
wood frame with steel flitch-plates being not 
often seen, although in one make of car strel 
members are combined with wood. Some de- 
signers appear to go to unnecessary pains to 
curve, and even double-curve, their frames when 
a straight part would be both stronger and 
simpler. In other parts of the mechanism, 
too, curves and curls appear to have a peculiar 
and unholy fascination. The laminated road 
springs universally fitted are growing in length. 
They are mostly half elliptic, but some makers are 
extending the side bars of the frame further aft 
by means of spring leaves fixed to the ends of the 
members, and these are attached to the rear end 
of the axle-spring. The means of obtaining elasti- 
city between the wheel and the frame are, however, 
numerous ; and, after all, the great thing is to get 
spring enough without an excess of rocking motion. 
Riding in some cars is almost as bad as a Channel 

ge. Artillery wheels, variously built up, are 
all but universal ; steering is by = Mee and pillar 
on all important cars ; so far as our observations 
went, there was but one important exception, 
Mr. Lanchester still adhering to the tiller, as 
he does to the wick carburettor. The metal- 
to-metal clutch, either of the cone type or the 
multiple-disc pattern, is most in favour, although 
a few still prefer the leather-covered cone. So far 
as our memory serves, writing after the close of the 
Show; tyres were all pneumatic ; the high speeds at 
which cars are now run putting the eolid rubber 
tyre out of the market for pleasure vehicles. 

‘With the subject of car bodies we do not feel 
competent to deal exhaustively ; and, indeed, 
the nomenclature a to be so vague that 
the experts themselves are not always agreed. 
Limousine, landaulette, touring car, phaéton, and 
coupé appear to be the staple terms. Whilst the 
potentate of a neighbouring State has stood god- 
father to an extensive species of especially gorgeous 
bodies. At one time nearly everything was a ton- 
neau, but we are told the tonneau is now as extinct 
as the dodo ; from which we gather that the term 
refers only to acar with the once universal back 
entrance, a class of automobile in which no self- 
respecting motorist would dare now be seen. It is, 
however, evident to the untutored eye that large 
sums are now being spent on the bodies of motor- 
cars. The surpassing glossiness of the panel work, 
the brilliance of colour, and the general luxury 
of fittings are beyond precedent. -To take one 
example; on thestand of Messrs. H. J. Mulliner and 
Co.—a classic name of the coaching era—were dis- 
played some of the most finished examples of the 
carriage- builder’s art we remember to have ever seen. 
One large closed carriage on this stand was especially 
notable. The exterior was beautifully painted and 
varnished, and the comfort and convenience of 
occupants appeared to have been studied in every 
way. There was room for five persons, two on 
ingenious double-up seats, which could be stowed 
away when not needed, but were, nevertheless, 
comfortable to sit upon. There was an incandes- 
cent lamp in each of the four corners, a cluster in 
the middle of the roof, and another lamp on a 


flexible lead. Communication was made with the 
driver by a telegraph; there being a dial ‘in the 
carriage with a number of buttons, each of which 
had a corresponding glow-lamp on the dash-board 
which illuminated a legend, such as ‘turn right,’ 
‘*stop,” ‘‘go home,” &e. 


The roof was of polished 
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walnut, and the fittings appeared to include every- 
thing that a passenger in a motor-car could desire. 
There has been one unpleasant feature in con- 
nection with the Olympia Motor-Car Show that has 
been especially pronounced this year. The state of 
the atmosphere was most oppressive, and un- 
doubtedly unwholesome. In these days of influenza 
epidemics it is especially incumbent upon those 
who make arrangements for large pain to con- 
gregate beneath a roof to provide fresh air and 
prevent dust. In both these respects the Olympia 
Show was very bad indeed. To those who were 
obliged to attend throughout the conditions were 
extremely oa) a We trust steps may be taken to 
remedy the evil before the next exhibition is held. 
We will now turn to a consideration of some stands 
which we were not able to notice last week. 
The Standard Motor Company, of Coventry, exhi- 
bited two large 30-horse-power six-cylinder cars and 
a 10-horse-power two-seated light car. They also 
showed a 50-horse-power six-cylinder chassis and a 
30-horse-power six-cylinder chissis. The general 
arrangement of both the latter are on the same 
lines. The 30-horse-power engine has cylinders 
4 in. by 44 in., and the 50-horse-power engine 
cylinders are 54 in. by 5 in.; both of the vertical 
type, petrol-driven. The order of firing is Nos. 1, 
5, 3, 6,2, and 4. When No. 1 piston is two-thirds 
down in its stroke, No. 5 cylinder begins firing. 
The aim is to give a constant turning movement to 
the crank-shaft, no piston reaching the bottom of 
its stroke before another commences firing. The 
cranks are set in pairs at 120 deg. to each other— 
land 6, 2 and 5, and 3 and 4 being together respec- 
tively. Figs. 1 and 2, annexed, show the motor. 
The agp gear is of the Mercedes type, 
having two sliding shafts and gate-control, with 
ball-bearings throughout and nickel-steel shafts. 
The clutch is of the single-disc type, and comprises 
the fly-wheel. It is constructed wholly of metal. 
In Fig. 3 we give a diagrammatic sketch, not to 
scale nor proportional, which will serve to illus- 
trate the action. The fly-wheel and clutch-wheel 
have machined faces. The latter is mounted on a 
squared end of the shaft, and has slight longi- 
tudinal play, so that it can slide on the shaft. 
There are three recesses cast in the fly - wheel, 
and these correspond with projections on the 
floating annular plate, which also has a ma- 
chined face. When the clutch is in the engaged 
or driving position the clutch-wheel is jammed 
between the fly-wheel and the floating plate. The 
way this is effected is as follows :—A sleeve is fitted 
over the shaft, and this—to put the clutch out of 
gear—can be moved back endwise by a lever 
worked by the foot-pedal; the groove on the 
sleeve for this pur is shown in Fig. 3. 
Attached to the floating plate are three levers, the 
inner end of each engaging with the sleeve, 
whilst the outer end fits loosely in a groove in the 
cover. The floating plate rotates with the fly-wheel, 
and when the clutch-wheel is pressed between 
the two by the spiral spring forcing the sleeve 
inwards, the whole will revolve together, and power 
will be conveyed through the shaft. To release 
the clutch the sleeve is forced back by the foot- 
pedal. The clutch runs in oil, and is designed to 
give a smooth and quiet attachment, so that the 
car can be started on any gear with absolute smooth- 
ness, The wear on the working is said to be 
so small that it is imperceptible after they have 
been in use a whole season. The movement to get 
release is but yy in., and a leverage of 30 to 1 is 
obtained by the pedal and the levers on the floating 
ring combined. 
he lubrication is by a spray system. A pipe 
runs through the crank-chamber, and this is per- 
forated with fine holes, so proportioned that the oil 
will not run through unless pressure is exerted, for 
which purpose a plunger pump, driven from the 
engine, is ss In this way a fine spray of 
oil is driven on, to the cranks and connecting- 
a certain portion being thrown, up on to the trunks 
of the pistons. Channels ave cut in the webs on 
the crank-chamber casting, dawn which the oil runs 
to the main. bearings. The surplus oil is filtered 
and used again. The advantage of the system is 
that the spray, which stops when the engine is 
brought to rest, ensures a steady and well distri- 
buted supply of lubricant, in place of the oil being 
thrown up in masses, as with the ordinary splash 
lubrication. The cylinders are also regularly sup- 
plied with a moderate quantity, and the evil-smell- 
ing exhaust smoke which is c teristic of exces- 
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SIX-CYLINDER MOTOR AND CLUTCH. 
STANDARD MOTOR COMPANY, LIMITED, COVENTRY. 











In regard to the general features of the engine 
the cylinders are cast independently, with admission 





sive cylinder lubrication is thus avoided. 





and exhaust valves on opposite sides. The high- 








Fig. 2. 


tension distributor is driven off the exhaust-valve 
cam-shaft by bevel gearing, and is carried above 
the level of the cylinders, as shown. On the 30- 
horse-power chissis there is a distributor on the 
admission side, consisting of a casting with baffles, 
so as to apportion the explosive mixture equally 
amc ng the cylinders. In the 50-horse-power engine 
the same end is reached by a built-up copper-pipe 
arrangement. The large inspection-doors in the 
crank-case are also a feature with this engine. 
Expansion joints with glands and stuffing-boxes 
are fitted on the 50-horse-power engine-pipes. The 
other main features of the design will be gathered 
from the illustrations. 

Messrs. Straker and Squire, Limited, had a fine 
exhibit in the centre of the hall; they showed three 
25-horse-power cars and a 25-horse-power chassis. 
These cars are manufactured in Paris by MM. Cor. 
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DETAILS OF THE BROTHERHOOD MOTOR-CAR. 


CONSTRUCTED. BY THE SHEFFIELD-SIMPLEX MOTOR WORKS, LIMITED, SHEFFIELD. 















































nilleau and St. Beuve, and are a good ‘example of 
French work. The engine is of the four-cylinder 
vertical type, specially designed for accessibility. 
The Sheffield Simplex Motor Company, of Tinsley, 
show two 20 to 25 horse-power Brotherhood cars 
and the chassis for the same. This in general de- 
Fig. 10 sign is similar to the former model ; but there are 
some changes in detail. In Figs. 4, 5, 6, and 10 is 
shown the wheel-brake lever with its quadrant, 
and the brake itself. The brake-bands are stiffiron 
castings, turned dead true to the drums, This 
arrangement is followed in order to prevent the 
bands touching the drums, as flexible bands are apt 
to do when going over rough roads. The brake is 
applied by means of a wire rope’attached to a lever, 
actuating a toggle joint, as shown, on the rear 
ends of the brake segments. The other ends of 
the segments are attached by a scissors joint, the 
brake being held off by the spring shown. The 
radius-rod for the brake is specially extended behind 
the back axle, one end being attached to one half 
of the brake-band, and the other end taking the 
remaining t. There is a screwed joint for 
adjusting the tension of the driving chain. 
spiral spring for releasing the brake is attached to 
the end of the laminated road-spring. The road- 
. ; springs are fitted with oilers, so that lubricant is 
Rw } admitted between the leaves, which are grooved to 
Th) distribute the oil. The back springs are long, being 
4 ft. 3 in. centres. The rg che og lever works 
on a system, illustrated in Figs. 7, 8, and 9 on 
the present page, in which the forward s and 
the reverse are operated by one lever, which con- 
sists of two parts. Fig. 9 is Fuge of the gate. 
The upper part, or handle, is of the form shown in 
our illustration, and is hinged to the shaft, so that 
it will rock transversely to the car through a given 
distance. Attached to each arm of the handle isa 
rod which runs parallel to the shaft, and ends in a 
detent or catch, which engages with the end of 
connecting-piece, and this, in turn, is attached to 
one of the three hollow shafts placed concentrically 
round a solid shaft, as shown. In this way the 
same lever can be made to produce any of the 
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— required. Thus, the lever forward and 
the handle in line is the neutral position. By 
bending the handle inwards the detent required 
for two speed positions is operated; by bend- 
ing it outwards another combination is given, 
whilst for the reverse movement of the car the 
handle of the lever is pulled back, the handle being 
upright. 

The ignition is wholly automatic, the advance 
being governed by the speed of the engine through 
«% centrifugal governor, so arranged that as the 
speed increases the spark is advanced, and when 
the engine is at rest the retardation is right for 
starting. In this way there is no danger of back- 
fire and damage to the operator at starting, whilst 
the steering-wheel is absolutely unencumbered. 
The whole control is by two pedals, one working 
the clutch and brake, and the other altering the 
speed of the engine by varying the lift of the inlet 
valves. A useful device is a means for localising 
faults in the ignition. In connection with each 
sparking-plug there are brass levers hinged so 
that they will swing to make contact with the 
sparking-plug on the earthing-bar. In case of 
ignition failing, if they spark on the top of the 
plug, it is evident that the defect cannot be in the 
connections, whilst absence of a spark will show 
that current is not flowing to the sparking-plug, 


nut screwed into the axle-casing. By turning this 
the ball-bearings are so moved as to bring the 
pinion more or less into contact with the driving- 
wheel. 

The arrangement of cylinders of the engine is 
shown in the two illustrations of the chassis on 
page 726. The engine is of the vertical six-cylinder 
type, the diameter of the cylinders being 44 in. 
and the stroke 5 in. Forty-five horse-power is 
developed at 1050 revolutions per minute, whilst 
the range of speed is from 120 to 1300 revolu- 
tions per minute. The cylinders are cast in pairs, 
and the pistons have four rings, three being at the 
top and one at the bottom. The bottom ring is 
for removing surplus oil that might come from 
the splash lubrication, so as to avoid the creation 
of oil-smoke in the exhaust. The next ring is 
arranged to secure the gudgeon-pin. This device 
is adopted to get over the use of bolts or nuts, which 
are apt to become loose and fall into the engine. 
The connecting-rod has a white-metal bearing at the 
pig cot whilst the small end has a hardened steel 

ush. 
tensile strength of 60 tons per square inch. 
There is forced lubrication, passages being drilled 
between the main bearings and the connecting-rod 
bearing. The lubricating oil is circulated by a 
gear-pump. The oil, on leaving the pump, passes 





The crank-shaft is of nickel steel, of a} 





and the fault must be in the connections. ‘to a sight-feed lubricator on the dashboard, from 
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with accumulators, and a high-tension magne‘, 
supply the current for the sparking-plugs. The 
distributor is of the single-spindle type, with an 
ebony disc carrying a high-tension feed-ring, ay 
also a contact-breaker, the latter being of stec] 
with mica insulating segments. The surface . 
the contact-breaker is lubricated by means of 
wick. There is a double-jump spark on the higii- 
tension circuit which shows the working of tic 
distributor at all times, and a safety-gap is pri - 
vided for preventing damage to the insulation of 
the coil when disconnecting the sparking-plu 
while the engine is running. The distributor js 
driven by spiral gear from the inlet cam-shaft 
through a vertical shaft, which has universal joints 
at both ends to allow for any slight movement of 
the dashboard. The whole distribution may he 
thrown out of gear, by means of a dog-clutch, whilst 
the motor is running. On the magneto ignition 
fibre spur-wheels are used. 

The steering-gear illustrated in Figs. 18, 19, 
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Deraits or 35—45-Horse-Power Four-Cyttnper Moror ; By tae Mavupstay Motor Company, Limirep, Coventry. 


The Thames Iron Works, Shipbuilding and Engi- | thence to the underside of the main crank-shaft | and 20, page 727, is by irreversible arm and rack, 


neering Company, Limited, of Greenwich, showed bearing, and afterwards to the crank-pin bearings. 
a 45-horse-power six-cylinder touring-car, fitted with It is then forced up an internal pipe, which runs 
limousine body, and also = of the mechanism of inside the connecting - rod, and lubricates the 
this car. In Figs. 11 and 12, page 726, we give a|gudgeon-pin. After this the oil drops into the 
side elevation and a plan of the chassis of the car|crank-chamber, draining back into an oil-well. 
that was exhibited, by means of which the general | This system is supplemented by splash lubrication 
arrangement is shown ; the position of the new form | for the cylinders and all working parts, so that 
of silencer, to which reference will be presently | there is a combined forced and splash lubrication 
made, will be seen. The wheels are of the usual system. The oil pressure is about 30 Ib. to the 
artillery type. The radiator, which is of the honey- | square inch. A pressure-gauge is provided on the 
comb pattern, is carried by a cross frame, sliding- | dashboard by which the driver can see if the cir- 
guides being fixed on side channels to support it. | culation is working properly. 
By this arrangement any twisting of the frame will | The carburettor is shown in Figs. 16 and 17. on 
not affect the radiator, and a frequent source of | page 727. There is the usual float-feed, and there 
leakage is avoided. A cone-clutch, metal to metal, | are four jets which work in separate divisions. Any 
is used. This runs in oil, and grooves are pro-|one or more of these divisions can be cut off by 
vided to receive the oil as the clutch takes up its | means of a sliding throttle, which is operated by 
work, |a@ lever in the steering-wheel, ratchet-rods going 
The live axle is driven by bevel and pinion gear, through the column. At the bottom is a hand 
as shown in the three views, Figs. 13, 14, and 15. | regulator for determining the proportion of air in 
The differential is of the spur-wheel straight-toothed | the mixture, according to the state of the atmo- 
type. The ‘*Sun” spur-wheels are cut solid with sphere. This, of course, does not need attention, 
the driving shafts, and have a dog-clutch fitted on the | except occasionally, or when there may be a 
end of each for driving the rear road wheels. The | distinct change in the weather conditions. There 
weight of the car is carried by tubes fixed to the|are oval ports for this arrangement, the piston 
axle casing, the axle itself having only to transmit inside opening and shutting them as needed. 
the turning moment. Ball and thrust-bearin s | There is a hot-water circulation round the mixing- 
are provided throughout, and the gear runs in ofl. chamber, and each pair of pistons has its own 


There is a special adjustment for maintaining the| supply branch. A metal-to-metal clutch running 
yp re contact with the bevel pinion and the wheel| in oil is used, the power to be conveyed being 
it drives. 


This consists of 4 hollow adjusting-' considerable. A synchronous high-tension ignition 





fitted with ball-bearings throughout, the ignition 
and throttle control being in the centre of the 
steering-wheel ; the connection is by rods down 
the hollow tube. All the forward speeds and the 
reverse are operated by one lever working in a 
gate quadrant. The change-speed wheels (Figs. 21, 
22 and 23) are staggered, so that when the lever is 
brought back to the neutral position it is impossible 
to overrun into another gear by pushing or pulling 
the lever too sharply when disengaging the gears, 
and there is a safety-catch to prevent the reverse 
gear being put in by mistake. The sliding-shaft 
is mounted on ball-races, so that it will not bind 
if the lever is not pushed quite square. This 
is a distinct improvement, as, although the cross- 
shaft connected with the lever may slide easily 
when new, and when the bearings are quite clean, 
if there be any sticking the movement is apt, with 
plain bearings, to become jammed. The cross-sliding 
of the shaft brings a projection on the operating 
lever into position with the striking-rod, controllin: 
the movement of the gear according to the speed re- 
quired. There are three forward speeds, with direct 
drive on the top speed, and one reverse speed. The 
change-speed gear is of the sliding type ; but on 
the direct drive the counter-shaft is put completely 
out of gear and remains entirely at rest, so that 
undue wear is avoided, and power is not wasted in 
driving an idle shaft. 

The universal coupling adopted in this car allows 
both pins of the coupling to cross at the same 
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entre. In order to effect this a cross is pro- 
vided as shown in Fig. 24. Opposite arms of 
this cross are drilled right through to take the 
pins, and one of these pins has a hole drilled 
crosswise in its centre, and through this hole the 
other pin passes. In order that the latter may 
nass through it is turned down to a smaller 
diameter, and to make up for the metal thus re- 
moved a steel bush is slipped over the opposite 
end, and held in place by a pin; this is shown 
in section in the small diagrammatic sketch, 
Fig. 24. The outside part of the clutch forms a 
fc ot-brake. 

A new design of silencer is fitted to these cars, 
and is found to be very successful, not only in pre- 
venting noise, but in reducing back pressure on the 
piston toa minimum. The exhaust pipes from the 
cylinders are fitted into an expansion chamber, 
from which a long pipe with expansion joints is 
carried to the silencer, so as to allow for further 
expansion. This silencer is composed of two 
end-drums, connected by a large number of thin- 
drawn steel tubes, which are so arranged as to be 
in the draught caused by the travel of the car. 
From this a pipe extends to the rear of the chassis, 
where the exhaust gases are discharged into the 
atmosphere. In this way a very large cooling is 
obtained before the gases are delivered into the 
open. The arrangement is shown in our illustration 
of the chassis, Fig. 12. 

The Maudslay Motor Company, of Coventry, 
showeda 20-30 horse-power four-cylinder landaulette 
to seat seven persons, a 35-45 horse-power omni- 
bus, and, separately, the chassis for the latter. 
In Figs. 25 and 26 on page 730 we give two per- 
spective views of the four-cylinder engine made by 
this firm. We also give in Figs. 27 and 28 sec- 
tional drawings of the same engine, whilst on page 
724 in Figs. 29, 30, and 31 is shown the valve 
arrangement. The chief feature is the position of 
the cam-shaft, which is on the top of the cylin- 
ders in a separate case. This is made to hinge 
back for accessibility, as shown in the end view, 
Fig. 26. The inlet and exhaust-valves are directly 
over the top of the combustion-chamber. Forced 
lubrication is fitted, there being a gear-pump giv- 
ing a pressure of about 15 lb. to the square iach. 
The crank-shaft is hollow, to carry the oil from 
the main bearings to the crank-pin brasses, from 
whence it passes up the hollow piston-rod to the 
gudgeon-pin. The surplus oil splashes on to the 
interior of the piston trunk, down which it runs 
and creeps over to the bottom edge, bevelled for 
the purpose, to oil the cylinder.. The carburettor 
is so arranged that by turning a casing the size 
of the orifice of the supply nozzle is reduced in 
proportion to the air-supply admission. The speed 
of the engine can, with this arrangement, be 
safely reduced to 160 revolutions per minute. 

Messrs. J. W. Brooke and Co., Limited, of 37, 
Albemarle-street, and Lowestoft, showed a 25- 
horse-power six-cylinder Brooke car, with standard 
touring five-seated body, and a seven-seated double 
landaulette on a similar chissis. The chissis was 
also shown gears fe There are four speeds and 
a reverse, with gate-chains, a live axle, and ball- 
bearings to all parts. In these cars the propeller 
shaft has one universal joint, which is a gimbal 
arrangement. The cylinders are cast in pairs, and 
have a diameter 9f 92 millimetres (3.6in.), with a 120- 
millimetre (4.7 in.) stroke. The exhaust and inlet 
valves are on opposite sides of the cylinders, and 
are interchangeable. There isa six-throw nickel- 
steel crank-shaft, with bearings between each throw, 
with the exception of the centre one. There are 
four speeds forward, the through drive being on 
the third speed, and one reverse. 

The Britannia Engineering Company, Limited, 
of Colchester, are an example of an old and well- 
known engineering firm that has taken up the 
construction of motor-cars. They showed two 
18 to 20 horse-power cars, and the chissis for the 
same. The engine is of the vertical four-cylinder 
type, the cylinders being 104 millimetres (4 in.) 
bore, with a 130-millimetre (5 in.) stroke. The 
trame is of pressed steel, the track being 4 ft. 3 in. 
and the wheel-base 10 ft. An expanding metal 
clutch is used, and the change-speed gear is of the 
ordinary sliding pattern with three speeds and a 
teverse, there being gate control. There is an 
‘tomatic carburettor fitted with double throttle, 
vne throttle being operated by clutch- , and 
the other by control on the steering-wheel, with 
«djustable auxiliary air. The firm also manufac- 
ture a six-cylinder engine having the same size 
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cylinders, and developing a maximum of 45 brake 
horse-power. 

The Vauxhall and West Hydraulic Engineering 
Company, Limited, Luton, showed three cars, 12to 16 
horse-power, and the chdssis used with these cars, 
which has a four-cylinder engine, with three speeds 
forward and one reverse. These engines are guaran- 
teed to give 19 horse-power on the brake test, and 
each engine before being sent out is tested with its 
own carburettor. The great point aimed at in the 
design is accessibility. The gear-shafts are short 
and stiff, and the top part of the gear-box is re- 
moved by turning a handle, on the same principle 
as a locomotive smoke-box. Generally, it may be 
said that the points in regard to accessibility are 
well thought out in this car. Forced lubrication 
is used, a plunger-pump sending a supply of oil 
through the main bearings of the crank-pin brasses 
and down the webs of the cranks. For the other 
parts of the car Stauffer grease-cups are provided. 

The Speedwell Motor Company, Limited, had 
a good show of cars, from 10 to 12 horse-power 
up to 40 horse- power. The 25-horse-power 
chassis shown was very finely finished. There was a 
six-cylinder engine, the cylinders being cast in pairs. 
In this there is an automatic carburettor and high- 
tension magnete, as well as an accumulator for 
starting. A special device is a spring-mounting 
for keeping the required tension on the driving- 
belt. Transmission is of the sliding-gear type, 
and ball bearings are fitted throughout. The change- 
speed lever operates through a gate quadrant, and 
power is transmitted through a Cardan shaft. The 
rear springs are elliptical, of novel design. 

Another fine stand was that of the well-known 
White steam-cars. We have not space to describe 
this interesting exhibit, but we hope to deal more 
completely with the cars at afuturetime. Another 
exhibit of American cars was that of the Winton 
Motor-Carriage Company. Messrs. Dennis Brothers, 
of Guildford, exhibi some well-finished cars, 
whilst the Daimler Motor Company had an ex- 
tremely handsome show. The Orleans Motor Com- 
pany exhibited a 35-horse-power six-cylinder car, the 
cylinders being cast separately. Messrs. Armstrong, 
Whitworth, and Co., Argyll Motors, Limited, 
the Austin Motor Company, the Belfort Motor 
Company, Messrs. Bell Brothers, Belsize Motors, 
Limited, Messrs. Darracq and Co., Messrs. Mann 
and Overtons, Limited, Minervas Motors, Limited, 
and many other well-known firms had also imposing 
exhibits, to which, unfortunately, space prevents 
us making further reference at present. 





THE LATE MR. IMRIE BELL, GLASGOW. 

Many will share our regret on learning of the death 
of Mr. Imrie Bell, M. Inst. C.E., who, although he 
retired from business some eight years ago, will still 
be remembered as an engineer who threw consider- 
able light on the solution of the problems associated 
with the construction of deep subaqueous foundations 
before the compressed-air system rendered such work 
comparatively simple ; for ten years he was directly 
associated with bridge-work on the Jumna, and later 
was frequently consulted as to similar works in our 
great Eastern dependency. 

Born in Edinburgh in 1836, he was educated at the 
famous high school of that city, from which there have 
come so many men noted in all branches of science. 
Later, he entered upon a most practical course of 
apprenticeship. For four years he was with Mr. J. 
Bertram, engineer and shipwright, Leith, subsequently 
serving a regular pupilage under Messrs. Bell and 
Miller, Civil Engineers, Glasgow. For some time he 
was also under Mr. 8. Reid, of the Pelton collieries, in 
the county of Durham, where he acquired a knowledge 
of mine engineering, which proved of a advantage 
in various operations later in life. In 1856, when 
twenty years of age, he was appointed resident engi- 
neer on the construction of the Meadowside Graving 
Dock and tidal basin in connection with the ship- 
building works, then of Messrs. Todd and McGregor, 
now Messrs. D. and W. Henderson and Co., Limited, 
of Partick, Glasgow. 

Towards the end of 1859 he entered the service of 
the East India Railway Company, continuing with 
them until 1865. During four-and-a-half years of this 
period he was in charge of the construction of the 
southern half of the Jumna Bridge at Allahabad ; and 
upon its completion he, in 1865, joined the staff of the 
late Mr. Thomas Brassey, the great railway contractor, 
and took full charge, as engineer, of the contract for 
the construction of another bridge over the River 
Jumna, at Sirsawa. At that time the sinking of foun- 


dations under air-pressure was not in vogue ; the first 
extensive system was in connection with the St. Louis 
Bridge over the Mississippi in 1870, and the most 





convincing application was at the Forth Bridge in 


1883-4. The extensive alluvial deposits in the Jumna, 
as in other Indian rivers, necessitated very deep 
foundations for the twenty-three piers carrying the 
twenty-four spans to accommodate the Delhi Railway 
over the Jumna at Sirsawa, and upon Mr. Bell devolved 
the great responsibility of sinking these satisfactorily 
and economically. This difficulty was increased owing 
to the eight-mile current in the river, which carried 
with it very heavy boulders, so that amongst the 
alluvial deposits were very heavy ‘‘ plums,” which, ob- 
structing the cutting edges, tended to upset the cylin- 
ders when bein pan Tt is scarcely necessary here to 
enter into the details of the work accomplished or the 
method adopted, because Mr. Bell gave a graphic 
and informing description in his paper read in 1869 at 
the Institution of Civil Engineers, of which he had 
been made a member in the preceding year. For this 
paper he received the Telford Premium. The founda- 
tions were in some cases sunk to a depth of 53 ft. 
below water-level, and the spans of 99 ft. in the clear 
were carried on two lattice-girders, resting on single 

ier columns, the rail-level being 29 ft. 6 in, above 
ow-water level. The total length of the bridge 
between the abutments was 2663 ft. 6 in. 

Upon the completion in 1869 of this important 
work, Mr. Bell returned to this country, and in 1870 
was ys superintendent and engineer of the 
Leith ks and Harbour ; here he continued until 
1872, when he was appointed by the late Sir John 
Coode executive engineer to the State of Jersey. 
While at the Channel Islands he constructed the 
St. Heliers Harbour Works and the lighthouse at La 
Corbiére. This lighthouse was constructed of Port- 
land cement concrete—it was the first to be so built 
in the United Kingdom—so that very considerable 
interest was associated with the work. In 1879 he 
contributed to the Proceedings of the Institution of 
Civil Engineers an interesting paper on this work, which 
tended materially to the development of cement con- 
crete construction. He continued at the Channel 
Islands until 1878, when he became associated with his 
old firm, Messrs. Bell and Miller, joining the staff at the 
Westminster office. Here he was largely associated 
with the Parliamentary work of his firm, In 1887 
he moved to Glasgow, and on the death of 
Mr. Daniel Miller became sole partner. During 
his stay in Glasgow he carried out a number of 
interesting engineering works in the west of Scotland, 
and was specially associated with several of the 
bridges in the district. Perhaps the bridge which may 
be regarded as representative of this work is that 
carrying one of the finest suburban thoroughfares in 
the West of Glasgow—namely, the Great Western 
Road—across the River Kelvin, a bridge illustrated 
and described in ENGINEERING, vol. 1., page 23). 
This bridge involved considerable difficulties in 
foundation, owing to the worked-out coal-mines in 
the vicinity, but Mr. Bell’s experience enabled these 
to be overcome easily. 

Mr. Bell was a sound engineer, but most unobtru- 
sive. To those who knew him well he was a charm- 
ing companion, but it was not his nature to take a 
prominent part in public proceedings. He became a 
member of the Institution of Engineers and Ship- 
builders in Scotland in 1880, but took practically no 
share in their public proceedings. In 1898 he retired 
from business, and since then has resided in Croydon; 
where, after a painful illness, extending over six weeks, 
he passed away on November 21, leaving two sons and 
= bra es who have the sympathy of many 
riends, 





Tue Septic TANK Process OF SEWAGE PURIFICATION. - 
—The suggestion has been advanced at times that the 
septic tank process of sewage purification is one that is 
not altogether adaptable to countries in which severe 
climatic conditions are prevalent. A few notes therefore 
on the subject in a paper presented to the Canadian 
Society of Civil Engineers by Mr. W. R. Butler, Member, 
are of no little interest, as showing under what adverse 
conditions this process may still be attended with success. 
Mr. Butler reports on an inspection he made at a plant 
at Davenport, Iowa. He aye, “the winter had been 
phenomenally severe, and at Davenport, at the time of 
the visit, ice was reported upon adjacent parts of the 
Mississippi River exceeding 30in. in thickness.” The 
mean temperature of this place for the two months of Janu- 
ary and February was not as high as 17 deg. F., the mean 
of minimum temperatures being about 9 deg ¥. Under 
these conditions it was found that the heat of the sewage 
itself was sufficient to ensure no interruption of the auto- 
matic alternate valve-gear, which, under such conditions, 
is placed so as to receive the effect of heat radiating from 
the sewage. It was also found that any slight coating of 
ice forming on the filter-beds was immediately melted on 
the next discharge of sewage. The filtrate discharged 
was pronounced by Mr. Butler to be of as satisfactory a 
nature as that from plants in more favourable climates. 
The author also states that in lieu of distributing the 
sewage by means of open ducts and channels, it is found 
advisable in cold climates to distribute it by porous pipes 
laid with open joints, just below the surface of the bed. 
It is also found of advantage to make small furrows or 
undulations in the surface of the bed, so that the ice 





forming shall be broken up by settling under its own 
weight. ? 
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45-HORSE-POWER SIX-CYLINDER TOURING-CAR. 
CONSTRUCTED BY THE THAMES IRON WORKS, SHIPBUILDING AND ENGINEERING WORKS, LIMITED, GREENWICH. 
(For Description, see Page 724.) 















































































Royat AcricutturaL Soorrty or Eneianp.—The Tue Liorp Guipe To AustRauiA.—It is characteristic sical and climatic features, the fawna and flora, the 
Royal Agricultural Society’s Show will be held in 1907 at of the great activity which characterises the management aborigines, the evolution of population, the conditions of 
Lincoln, from June 25 to 29 inclusive. We are informed | of the Norddeutscher Lloyd that they should issue a settlement, the constitution and organisation, and mining, 
that entries for the trials of swath-turners and side-deli- | guide to Australasia, in view of their popular service to agriculture, and commerce generally. Following such 
very rakes (for which silver and bronze medals are given our oceanic colonies. This work, which has been edited | general treatment, there are data regarding prospects, 
in each of the two classes) must be sent in to the secretary, | by A. G. Plate, and which is issued by Edward Stanford, &c., in each separate colony. The work, indeed, is « 
16, Bedford-square, W.CU., before Friday, March 15, 1907, | of 12, 13, and 14, Long Acre, London, at 6s., is much comprehensive compendium of facta, which may not only 
together with a deposit of 5/. for each.entry. Further | more than a guide, because it deals not only with practi- be helpful, but encouraging to prospective colonists, 
regulations and particulars may be obtained from the cally every feature which interests the visitor and enabling them to appraise with fair accuracy the pros 
Society. | colonists, but gives a comprehensive review of the phy- pects of permanent success, 

















Nov. 30, 1906. | 





ENGINEERING. 














45-HORSE-POWER SIX-CYLINDER TOURING-CAR. 
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NOTES FROM THE UNITED STATES. 
PaiapéEtpuia, November 21. 

TuE United States Steel Corporation has set aside 
1,000,000 dols. for the improvement of its railroad 
from Pittsburg to Lake Erie, including the construc- 
tion of yards and repair-shops and double-tracking. 
Small contracts continue to flow in from all sections 
of the country for structural material, bar iron, 
boiler-plate, merchant steel, and material for agri- 
cultural implements. Orders for cars are coming 
in in lots ranging from 500 to 2000, and the Gould in- 
terests are now in the market for 10,000 freight cars 
to be built in part of steel. There are also 
urgent orders for coal-cars, as nearly all of the roads 
which carry coal in a large way are short of cars, 
and their requirements are extremely urgent. Repre- 
sentatives of various steel manufacturing companies 
are outlining their policies for the coming year with 
reference to enlargement of capacity. All of the bar- 
iron mills are now working to the fullest capacity, and 
the smaller buyers who purchase from week to week 
are barely able to keep their mills properly supplied. 
The tone of the market everywhere is strong, and the 
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steel-makers are much concerned over the possi- | 
bilities of a reaction on account of the high prices | 
that are now being asked for most mill and furnace | 
= Nearly all of the furnaces and mills are 

ked up with business, the great bulk of which has 
been taken at prices much below those now quoted. 
The high prices are but little benefit to them ; in fact, 
a or siper F A because they are creating feverish con- 
ditions, which may lead to areaction. A reaction such 
as is now threatened occurred a few years ago, resulting 
in a stoppage of business, a cessation of orders, and a 
general collapse. The steel-makers are now looking 
forward to the possibility of the recurrence of such 
conditions, and they are deeply concerned over the 
continuous flow of orders. 

Leading railroad managers are now sounding the 
alarm that there is far from sufficient railroad mile- 
age, and that the next urgent requirement will be the 
laying of additional tracks, which, of course, would in- 
volve enormous outlays of money. There seems to be no 
other conclusion than that there is too little trackage. 
Nearly all of the railroad companies confess to be 
short of locomotive and rolling-stock. The locomotive 
builders have their capacity pretty well taxed for 
many months to come, and the only relief that will be 
found will come when the additional facilities for 
building engines are completed. 

A very interesting condition is developed in the 
demand for foreign pig iron, and a fleet of small vessels 
will shortly be deapateioed to the other side for sup- 

lies. Several large iron and steel concerns in the 
interior of the country have already arranged to 
obtain supplies from abroad, and the iron is absolutely 
necessa: 
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Producers of iron in the South are much hampered 
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by their inability to obtain cars, and considerable pig 
iron is now standing on the furnace banks awaiting 
the coming of cars. 








AUSTRALIAN Trarric.—One of the most important 
industries of New South Wales is that of mining—other 
than for coal—and special inducements are held out for 
its encouragement in the shape of low railway rates. 
Crude ores, including gold, silver, copper, lead, iron, 
manganese, tin, antimony, bismuth, &c., are carri 
towards the seaboard and also to ee ae if not 
over 20/. in value, at 4d. per mile up to miles. For 
distances of 250 miles and upwards }d. per mile, in 
addition to the 250-mile rate, is charged. For ores exceed- 
ing 202. in value proportionately increased rates are also 

yable. _To cope with the goods and mineral tratfic on 

ew South Wales railways upwards of 600 engines, many 
of them of a powerful type, are now employed; and 
12,613 s trucks are in use. For the ex of grain, 
which is conducted at the Darling Island dépét, com- 
modious sheds, equipped with special machinery and 
electrical elevators and conveyors, have been provided, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened rg and Cleveland warrants 
were done at 59s. ., 593. 8d., and 593. 9d. cash, and 
at 60s. 1d. and 603. 2d. one month, but eased off towards 
the close to 593. 64d. cash and 603. one month. The 
closing quotations were 593. 7d. cash and 60s. one month 
sellers. Hematite was firm, and one lot changed hands 
at 72s. 14d. cash. The total turnover was about 16,000 
tons. In the afternoon the tone again improved, but the 
business was smaller, the turnover of Cleveland warrants 
being 7000 tons at 59a. 84d. casb, 593. 94d. twelve os, 
and 603. 2d., 60s. 24d., and 60z, 2d. one month. The 
market closed with sellers 4d. above the higher values. 
Hematite was also firm, 3500 tons were dealt in at 
72s. 2d. cash, 72s. 3d. five days, and 72s. 9d. one month, 
closing at 72s. 4d. cash, and 73s. one month sellers. 
Scotch warrants were quoted 65s. cash sellers. On 
Friday morning the tone remained firm, and a good busi- 
ness was put through in Cleveland warrants, at 59s. 9d. 
cash, 603. 3d., 603. 2d., and 603. 3d. one month, and 
at 603. 94. and 603. 104d, three months, with sellers 
over at the latter ~~ and other closing sellers 
at 593. 10}d. cash, and 603. 34d. one month. Hema- 
tite advanced to 723. 9d. twelve days and 73s. 14d. 
one month, and including the latter the turnover was 
17,000 tons, The afternoon session saw much excitement 
in the market, and, all in, the dealings amounted to about 
30,000 tons. Cleveland warrants were done at from 60s. 
to 593. 114d. to 603. 2d. cash, from 603. 54d. to 60s. 74d. 
one month, and from 61s. to 61s. 34. three months, and 
at the close there were buyers over in each case 
at the highest values. Hematite changed hands at 
73s. cash, and Scotch warrants, 500 tons, at 653. cash. 
On Monday morning the market opened strong, and 
close on 27,000 tons of Cleveland warrants were dealt 
in at 603. 6d. and 60s. 3d. cash, 60s. 34d. eight days, 


603. 74d. and 602, 10d. twenty-five days, 603. 114d. 
and 603. 104d. one month, and 61s. 5d. and 61s. 6d. three 
months, t the close there were sellers at 60s. 4}d. cash, 


and 60s. 104d. one month. Hematite to the extent of 
2000 tons was done at 73s. 104d. and 73s. 9d. one month, 
with sellers over at 733. 9d. one month. In the afternoon 
Cleveland warrants were still firm, and 17,000 tons changed 
hands at 603. 3d. and 60s. 44d. cash, 60s. 3d. eight days, 
and at 60s. 1044., 60s. 9d., 603. 1ld., and 603. 104d. 
one month. Closing sellers quoted 60s. 5d. cash and 
603. 11d. one month. Hematite was easier, and 3500 tons 
were done at 73s. 6d. one month. On Tuesday morning 
the market opened easier, and Cleveland warrants were 
dealt in at 003. . and 603. 4d. cash, 603. 84d. and 
60s. 34d. fourteen days, 60s. 9d., 603, 94d., and 603. 74d. 
one month. At the close the weakness continued, and 
sellers quoted 603. 24d. cash and 60s. 8d. one month. 
Some hematite was done easier at 733. cash and 73s. 6d. 
one month, The total business amounted to about 12,000 
tons. In the afternoon there was another slight decline, 
and Cleveland warrants to the extent of 12,000 tons 
changed hands at 60s. 2d., 603. 24d., and 603. 14d. cash, 
693. 7d. and 603. 6d. twenty-seven days, and 603. 8d. one 
month, but three months’ iron was firmer at 61s. 4d. 
Sellers closing quotations were 60s. 2d. cash and 603. 74d. 
one month, and 61s. 4d. three months. The tone of the 
market to-day (Wednesday) was irregular, and a large 
business of about 24,099 fons Cleveland warrants was 
put through in the morning at 60s. 14d., 603. O4d., and 
603. 2d. cash, 603. 74d., 60s. 5d., and 603. 8d. one month, 
61s. 2d. three months, and also at 603. 34d. twenty-one 
days, and 603. 1d. nine days. Closing sellers quoted 60s. 2d. 
cash and 60s. 8d. one month, Hematite was firmer, and 
1000 tons were done at 733. 6d. cash, with sellers over. 
In the afternoon the tone was rather better and Cleveland 
warrants changed hands at 603. 2d. and 603. 3d. cash, 
between 60s. 74d. and 603. 10d. one month, and at 61s. 2d. 
three months, and closed at 603. 4d. cash and 603. 104. one 
month sellers. Hematite was stronger at 73s. Sid. and 
733. 9d. cash, with buyers over at 73s. 103. and sellers 
at 74s. cash. The total turnover was 15,000 tons. 
The following are the market quotations for makers’ 
(No. 1) iron:—Clyde, 70s. ; Langloan, 71s. ; Gartsherrie, 
(at Knee peg baer py Rie 6d. ; et aor oy — 

ship at Glasgow) ; Glengarnock (ship at Ard- 
rossan), 723. 6d,; Shotts (shipped at Leith), 72s. 6d.; and 
Carron (shipped at Grangemouth), 73s. 


Sulphate of Ammonia.—There has been very little 
doing in sulphate of ammonia during the past week, and 
the current price is about 12/. 5s. per ton, Glasgow or 
Leith. The inquiry on forward account has not been 
heavy. Shipments from Leith Harbour last week 
amounted to 100 tons, 


The Demand for Scotch Pig Iron.—There seems to be 
no falling-off in the demand from America for Scotch pig- | 
iron, and some of the makers here state that the inquiries 
are as numerous as ever. Needless to say, only moderate 
quantities have lately been sold, owing to the fact that 
makers are very heavily committed for near dates, and do 
not feel inclined to book much »head, unless at increased 
rates. The buyers on the other side have asked makers 
here to state when they will be able to make delivery, 
and on what terms. Canada is a pressing buyer for Scotc 
iron for shipment during the winter months, and sellers 
here look on this market with much favour, as they con- 
sider that the connection is likely to be of lasting effect. 
A good demand is also being received from the Continent. 


Scotch Steel Trade.—The conditions prevailing in the 
Scotch steel trade at present show that the outlook is 
rather brighter than it was lately. An improvement has 
been felt in the local demand, bat makers are of the 





opinion that shipbuilders and other buyers have orders 
still to place for a considerable quantity of steel. The 





demand on onpest account continues very good, and one 
of the la uyers is Japan. The shipments to the 
Far East have been heavy, and have comprised almost 
everything in connection with shipbuilding. At the 
meeting of the Scotch steel-makers, held yesterday, a dis- 
cussion took place on the subject of an alteration in the 
current prices. There was a difference of opinion as to 
what should be done, and the ultimate finding was that 
no change should be made in the meantime. erchants 
have still control of a large quantity of steel material, and 
within the past few days have sold lots at much lower 
rates than the associated makers’ prices. Structural 
material continues to be the subject of good inquiries. 


Hematite.—A steady demand has been experienced 
during the past few days for hematite iron, both from 
the United States and the tinent. It is reported 
that supplies are comparatively short, and prices all 
round have hardened up, and some holders have named 
75s. per ton as the price for forward business. 








Luioyp’s Recorp or Sxrpwrecks.—Lloyd’s Register 
of British and Foreign Shipping have just issued their 
return of vessels totally lost, condemned, &c., for the 
quarter ending June 30, the figures including all vessels 
reported to be lost up to the end of October. As in pre- 
vious returns, we recognise a steady diminution in the 
number and tonnage of vessels which met their end by 
misadventure, and again it is striking to note that the 
British proportion continues so very low. For the 
quarter under review, the percentage of tonnage lost to 
the total tonnage owned for the United Kingdom is 0.28, 
whereas in the case of Russia it is 1.26; Italy, 0.74; 
Sweden, 0.70; Norway, 0.52; Denmark, 0.37; France, 
0.33; and Spain, 0.29. The total number lost is 139 
vessels of 121,543 tons, of which 60, of 78,536 tons gross, 
were steamers. The greatest number of losses were due 
to wrecks, which accounted for the withdrawal or loss of 
72 vessels, of 71,880 tons. Collisions come second with 
23 vessels, of 16,716 tons, the other causes (in the order of 
tonnage) being lost, foundered, missing, condemned, 
burnt, and abandoned. 





Lreps UNIVERSITY ENGINEERING Socrety.—At a recent 
meeting of this society, Mr. D. R, MacLachlan, B.Sc., 
A.M. Inst. C.E., contributed a paper on ‘‘ Heat Non- 
Conducting Coverings for Steam-Pipes.” At the com- 
mencement he commented on the very serious loss of 
heat from uncovered steam - pipes. fter explaining 
radiation, conduction, and convection losses, he gave 
results of experiments, which showed that the colour of 
the finish put on coverings exercised no influence on the 
heat emitted, but that a bright metallic surface reduced 
the heat loss. The results showed that for coverings 
of the same class and area the temperature of the surface 
gave an indication of the heat loss. He then showed 
that from the result of any one experiment on the heat 
loss from a covered pipe, the heat emitted from any 
diameter of fire covered with varying thickness of 
covering could be calculated, and hence showed that for 
the same quantity of heat emitted per equare foot of 
bare pipe surface a greater thickness was required on the 
pipes of smaller diameter. Taking, as an example, the 
result of an experiment carried out by him, he proceeded 
to show further that there was a thickness of coverin 
with which the maximum economy could be effected, an 
in the particular case considered these thicknesses were :— 
For pipes 4 in. in outside diameter, 1.7 in. ; for pipes 
6 in. in outside diameter, 1.85 in.; for pi 8 in. in 
outside diameter, 1.9 in. ; and for pipes 10 in. in diameter, 
1.95 in. Various coverings were shown, and their com- 
position and characteristics pointed out. 





THE JoHN CockERILL Company.—The turnover effected 
by this company in the twelve months ending June 30 
this year was 1,640,000/., and the orders executed were 
generally taken upon remunerative terms. The present 
state of the company’s order-book leads to the conclusion 
that this satisfactory state of affairs is likely to continue 
during 1906-7. The rough profit realised by the company 
last year was 639 , uced by interest charged on 
working capital and allocation made for the reconstruc- 
tion of blast-furnaces to 241,185/., and increased by the 
addition of sundry miscellaneous profits to 242,901/. Out 
of this sum the substantial allocation of 123,289/. was 
made for depreciation of premises and tools, and 22,5330. 
for general expenses. The —_ of the obligation ser- 
vice for the year was only 42. ; sundry liquidations 
absorbed 9578/.; and subsidies were granted to funds 
formed in favour of employés to the extent of 7955/. 
After some other deductions had been made, a final 
balance of 74,2507. remained available for dividend, 
and the distribution for the year was fixed at 14 per 
cent per annum, or 2/. 16s. per 20/. share. The allow- 
ance made last year for depreciation of premises and 
tools was equal to nearly 25 per cent. of their original 
cost. The company’s blast-furnaces produced last year 
nearly 250,000 tons of Bessemer and Posen pig. - 
siderable changes have been recently made in ‘the com- 


h | pany’s steel works, and these changes have been nearly 


completed. The company executed last year several 
orders for locomotives, gas-engines, &c.; and towards 
the close of the year it took an order for some quick- 
firing guns. The orders in course of execution in the 
piper ml mechanical construction departments represent 
a value of something over 400,000/. In the shipbuilding 
yard several small craft were completed last year; but 
the company received no orders ships of any size. 
The orders on hand at the commencement of October this 

ear represented a value of 847,160/., as compared with 
7602, at the commencement of October, 1905. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—The directors of t}::s 
company, at their meeting on Tuesday, elected S:; 
Charles Laren, Bart,, M.P., as chairman in successio-; 
to the late Mr. J. D. Ellis. Sir Charles MacLaren bh: 
been for some years deputy chairman of the company. 
The directors eo resolved to pay an interim dividend a: 
the rate of 5 per cent. per annum on the ordinary shares 
of the company. 


Proposed Steel Works in Iniia.—There hive bee 
rumours for some time that it was the intention of tho 
Parkgate Iron and Steel Company to establish works in 
India. Colonel ©. J. Stoddart, J.P., the managing 
director, was entertained to dinner on Monday nigh: 
to celebrate his re-election as Mayor of Rotherham, and 
he stated that he had been to India, that everything was 
settled, and when the money market was favourable 
their great Indian scheme, which involved an outlay of a 
million and a-half of money, would be launched. Included 
in the scheme are large works such as they had at Park- 
gate and mills capable of pootodes rails as Steel, Peech, 
and Tozer do at the Ickles. He anticipated that the 
works would become a success, and add to the prosperity 
of the Indian Empire. 


The Iron and Steel Trades.—Ths statement made some 
time ago that the activity prevalent in the heavy trades 
had not reached many of the lighter industries still holds 
good. There is a brisk demand for all classes of iron and 
steel, and at some _ the furnaces and mills are going 
night and day. akers of merchant iron have orders on 
books which will occupy them until next spring. Good 
business is also being done in heavy wire ropes for haulage 

uu both on home and foreign accourt. The inquiry 
or all kinds of colliery and engineers’ stores is better than 
has been known forsome years, but owing to competition, 
prices remain low, notwithstanding the increase in the 
cost of production. There is, it is stated, little or no 
— on brass goods, as the metal is so dear. Manu- 
acturers of files report that they are well off for work, 
and business in edge tools continues to improve. It is 
more in the cutlery and white-metal branches that the 
complaining comes in. Indeed, the home demand is quiet 
for the season, and firms are largely dependent on what 
comes in from abroad to keep their people employed. 


The South Yorkshire Coal Trade,—There are very 
serious complainings of the delays there are on the local 
railways. It takes from four to ten days to bring coal from 
collieries that are only a few miles from the city, and 
merchants are in consequence behind in their deliveries. 
An excellent demand for steam coal still rules, and pits 
are working well. The house-coal trade is being affected 
by the mild weather, and prices are weak.’ All classes of 
common coal continue to move off freely at full prices. 
The coke market is very firm, and makers have no diffi- 
culty in commanding full rates. 








Guipe To Sovurn Arrica.—We have in former years 
had occasion to refer to the value of the information 
which is comprised in the ‘‘Guide to South Africa,” 
issued for the Union-Castle Mail Steamship Company, 
Limited, by Messrs. Sampson, Low, Marston, and Co., 
Limited, London, at the very low price of 28. 6d., for the 
use of tourists, sportsmen, invalids, and settlers, and in 
this year’s issue all information has been brought up to 
date by the editors, Messrs. A. Samler Brown and G. 
Gordon Brown. The popularity of the guide, necessi- 
tating an annual issue, indicates the a by the 
public of the industry and accuracy of the editors. South 
Africa, as we are glad to remember, is becoming a more 
popular resort for the tourist and the sportsman, especially 
those in search of big pee. and here there will be found 
the information which they want ; while for settlers and 
invalids the details of a wide — of possibilities are 
clearly unfolded. ‘ The book has splendid maps and there 
is a very comprehensive index. 





SUBMARINES FOR ITALy.—With reference to the para- 
graph on page 640 ante, the Fiat-Muggiano Company 
inform us that the boats there mentioned have been 
designed by their technical director, Major-Cunstructor 
Laurenti, Royal Italian Naval Reserve, and that they 
proved very successful during the last manceuvres. The 
company add that they are now building, on the plans of 
Constructor Laurenti, a new submersible boat, to be 
ready in July next, the principal dimensions of which are 
as follow :— 

Length at water line, afloat .. 42 m., (187 ft. 94 in.) 

Breadth .. ee se os os EB GE oo BE wD 

Displacement when fullyemerged .. 175 tons 
completely sub- 


” 
merged .. = i ne Si 220 ,, 
Speed afloat, with the explosion 
motors only eo ee be. 15 knots 
Cruising speed .. ‘ 10 knots 
Fuel carried ; .. Sufficient for 175 miles 


at 15 knots speed, 
or sufficient for 600 
miles at 10, knots 

8 
Time required for diving when fully 

eme . oe 5 minutes 

Torpedo tubes .. Two for 18-in. torpedoes 
The reserve of buoyancy when fully emerged is stated to 
be 120 tons, a quality which the company consider is 
one of the principal advantages of theis submersible 
boats. When fully emerged, the deck is 1.10 metre 
(3 ft. 72 in.) above the water-level. The boat will be 
fitted with three sets of engines built by the Fiat Works 
of Turin; the electric motors are to embody new prin- 
ciples to facilitate their use. 

















Nov. 39°, 1906. | 


ENGINEERING. 


729 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ‘Change here was only small, but all round trade was 
reported as distinctly good and improving, notwithstand- 
ing that it was admitted that the recent rapid rise in 
pig iron had tended to check, for the time being, legiti- 
mate buying. ‘This, however, was of little or no conse- 
quence, seeing that producers are well sold, some of them, 
in fact, having disposed of as much of their output as they 
care to with the outlook for the futureso bright. It was 
reported that practically the full make to the end of 
June next of one of the largest producers of Cleve- 
land pig bad been sold, the contracts made averaging 
something like current quotations. Up to 603. 9d. was 
named for No. 3 g.m.b. Cleveland pig f.o.b., and several 
sellers would not entertain offers at less, though there 
were merchants who sold small lots at 603. 6d. No.1 
was 62s. to 623. 3d.; No. 4 foundry, 59s. 3d. to 593. 6d.; 
and No. 4 forge, 583. 3d. to 583. 6d. Demand for East 
Coast hematite pig was on an excellent scale, both on 
home and foreign account, and, in fact, the supply was 
found to hardly adequate. For early delivery of 
mixed numbers 74s. was paid pretty freely, and some firms 
asked 74s. 6d., declaring that cost of production warranted 
astill higher figure. Spanish oreshowed a further upward 
movement, but buyers were not disposed to buy Rubio at 
the high rates named, and mpeiee that they were — 
contracts for ore from the South of Spain, Algiers, an 
other quarters. _ Rubio of 50 per cent. quality was quite 
22s. 6d ex-ship Tees, and as much as 243. was asked by 
more than one firm. Middlesbrough warrants were steady 
and firm throughout the day at 60s. 14d. cash buyers. 
To-day quotations for pig iron were decidedly stronger, 
but they were not actually raised. The only change was 
in Middlesbrough warrants, which advanced 2d, the 
closing cash price of buyers being 603. 34d. 


Manufactured Iron and Steel.—It is gratifying to bs 
able to give better accounts of the manufactured iron an 
steel industries. In several branches marked improve- 
ment is noticeable, and iron bars and chairs, and steel 
sheets and rails have been raised. It is expected that 
other descriptions will follow the advance, especially as 
cost of production has gone up. Laquiries are much 
better than they have been, and several contracts for exe- 
cution in 1907 have been made, so that the outlook is con- 
siderably brighter than it was a little while ago. Com- 
mon iron bars are now 7/. 103. ; - best bars, 8/.; best best 
bars, 8/. 103. ; iron ship-plates, 7/. 53.; iron-ship angles, 
7/. 5s.; iron ship-rivets, 7/. 17s. 6d.;) steel bars, 7/.; 
steel ship-plates, 7/. ; steel ship-angles, 6/. 12s. 6d. ; steel 
boiler-plates, 8/.; steel sheets (singles), 8/. 10s. ; steel 
sheets (doubles), 9/.; and steel joists, 6/. 7s. 6d.—all less the 
customary 24 per cent. discount. Cast-iron railway chairs 
are 3/. 17s. 6d.; and heavy steel rails, 6/. 7s. 6d.—both 
net cash. Galvanised corrugated sheets in bundles are 
up to 13/. 53.—less 4 per cent, 


Wages in the Munufacturcd Iron Trade.—According to 
the accountant to the Board of Conciliation and Arbitra- 
tion for the manufactured iron and steel trade of the 
North of England, the average net selling price of manu- 
factured iron for the two months ending October 31 last 
was 6/, 12s, 11d., as against 6/. 12s. 7d. for the previous 
two months, and, under sliding-scale arrangements, wages 
for December and January will the same as prevailed 
during the preceding two months. The figures are 
regarded as highly satisfactory, and it is anticipated that. 
on the next return an advance in wages will be shown, 


Coal and Coke.—The fuel trade is in a healthy state. 
There is a full demand, and prices are moving upward. 
Deliveries of gar-coal are very heavy, most on contract. 
Unscreened Durham bunker coal ranges from 10s. to 
103. 61. f.0.b. Manufacturing coal is steady. Coking coal is 
in very good request both for home use and for shipment, 
and rates are strong. Coke is selling at better prices 
than for years past. Average blast-furnace qualities 
cannot be bought under 20s. delivered here, and several 
gcod contracts for the first half of next year have been 
made at that price. For immediate delivery higher rates 
have been paid, up to as much as 20s. 9d. being realised 
in one Instance, 








Dates’ AND Brarruwatte’s Live-Steam Feep-WaTER 
Heater.—We are requested to state that the makers of 
the above heater, which was referred to in a recent 
iticle in these columns, are Messrs. C. C. Braithwaite 
Yr: Co., Limited, of Finsbury Pavement House, London, 





_CoLp Sroracr AnD Ice AssociaTion.—A meeting of 
ie Cold Storage and Ice Association will be held on 
December 4, at 7.30 p.m., at the London Chamber of 
Commerce, Oxford-court, Cannon-street, E.C., when 
\r. W. Worby Beaumont, M. Inst. C.E., M.I. Mech. E., 
will open a discussion on ‘‘ Motor Traction in the Cold 
Storage and Ice Industries.” 


¢ 





ConTRracts.—Messrs. Crompton and Co. have received 

n order for thirteen three-phase induction motors, aggre- 
eating 230 brake horse-power, from the United National 
C — Company, Limited, Cardiff.—Messrs. W. and T. 
very have recently delivered to Messrs. Day, Summers, 
and Co., Southampton, an hydraulic chain-testing ma- 
hine, capable of testing lengths up to 30 ft. of chain, and 
able to exert a maximum stress of 30 tons.—Messrs. 
George Cradock and Co., Wakefield, have received orders 
from the De Beers Consolidated Mines, Limited, for 
“1,920 ft. of steel winding ropes, 5 in. in circumference, 
and over 8 miles of haylage ropes. 


d | Dock and 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam-coal has exhibited a steady tone ; the 
best 1 descriptions have made 15s. 9d. to 163. 3d. per 
ton, while secondary qualities have ranged from 14s. 6d. 
to 153. 6d. per ton. ‘The house coal trade has continued 
steady ; the best ordinary qualities have made 13s. 6d. 
to 14s. 6d. per ton, while secondary descriptions have 
ranged between 11s. and 13s. per ton’; 
has brought 163. per ton. Foundry coke has been quot 
at 203. to 203. 6d. per ton, and furnace ditto at 17s. to 
183, per ton. As regards iron ore, Rubio has mado 
21s. 6d. to 22s. per ton, and Almeria 213. to 2\s. 6d. 
per ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 


Llan:lly.—The tin-plate trade is in a satisfactory con- 
dition. Large shipments have been made to San Fran- 
cisco, and renewed activity is observable in trade with 
Russia. As a result the works are fully employed. The 
steel trade is also reported to be prosperous. 


Bristol Docks.—Mr. F. B. Girdlestone, general manager 
of the Bristol Docks, arrived at Liverpool on Saturday 
by the Canadian Pacific Railway Company’s steamer 
Empress of Britain. Mr. Girdlestone is hopeful that, as 
a result of his interviews and negotiations with railway 
and shipping magnates, both in Canada and the United 
States, there will shortly be an extended service of 
steamers to Bristol, and an increased use made of the 
port. 


Newport Docks.—A contract has been concluded with 
Messrs. Euston, Gibb, and Son, of Westminster, for a 
new quay, over a third of a mile long, on the south side of 
the South Dock extension. The contract will probably 
constitute a record, as the contractors have undertaken to 
complete the quay by August 1. About the same time 
water will be let into the new dock, about 86 acres in 
extent, and four large hoists capable of dealing with 
20-ton pes will be brought into use. At the North 

own Dock new hoists, fixed and movable, are 
also either now going up or are about to be erected. 


A Naval Engineer’s Career.—The death is announced 
of Mr. Alfred Wood, O©.B., chief inspecter of machinery 
footiont), and late assistant to the Director of Dockyards 

orn in 1836, the son of the late Mr. G. Wood, of Caris- 
brooke, Isle of Wight, Mr. Wood was educated at New- 
port Grammar School. He entered the Royal Navy in 
1855 as assistant engineer, was promoted to engineer in 
October, 1862, and to chief engineer in July, 1874. In 
this rank he served at Gibraltar Dockyard, and in the 
flagship Alexandra, in the Mediterranean, from 1883 to 
1885. Mr. Wood subsequently served at Malta and 
Chatham Dockyards. He was promoted to inspector of 
machinery in 1886, and to chief inspector of machinery in 
November, 1889. In December, 1890, he was appointed 
assistant director of dockyards, and filled that position 
until his retirement in January, 1896. 


Cwmavon.—Negotiations for the acquisition of the old 
Rio Tinto copper works at Cwmavon by the Australian 
Zinc Corporation, have been completed, and the corpora- 
tion will take possession in March. It is proposed to 
erect 80 furnaces, and to expend capital upon a consider- 
able scale. 








PgersoNAL.—We are informed that Mr. H. T. Lewenz 
has become a partner in the firm of Messrs. Hillier and 
Co., whose address is Camperdown Motor Works, Rom- 
sey, Hants.—Mr. D. M. Wallace, for some time con- 
nected with Messrs. Caird and Co., Greenock, has been 
taken into partnership in the firm of Messrs. Wallace 
and Co, naval architects and consulting engineers, of 
6, Lioyd’s-avenue, Fenchurch-street, E.C.—Mr. J. Mell- 
ing, Dashwood House, New Broad-street, E.C., informs 
us that he has been appointed London representative for 
the firm of Messrs. John Wood and Sons, Limited, 
Wigan, makera of pumping and winding-engines and 
other colliery plant. 





Tue “Eastern Convitentia.”—This paper, printed 
in Chinese, is issued with the object of stimulating trade 
between this country and China. It is published by the 
Eastern Asia Trades Association, and has a circulation of 
some 5000 copies, among the members of that Association 
and others in China. It is hoped by these means, and by 
other advantages given by the Trades Association, to 
abolish in time the European trading houses and Chinese 
Comprador systems which now prevent principals from 
coming closely into touch with each other. We are told 
that the paper will give European manufacturers the 
opportunity of direct communication with the nation’s 
consumers. The directness must, of course, compara- 
tive, for the majority of the people interested will be 
forced, at least, to get their advertisements translated 
for them, and will have to trust the translators 
for their correctness. The paper contains — articles 
on current news relating to trade, as, for instance, 
mining news of the Far East, enamel ware in North 
China; business enterprise in China, India, and Japan, 
&c. We may mention that the Eastern Asia Trades 
Association, est India House, 98, Leadenhall-street, 
E.C., has numerous managers and dépéts in China, and 
is working out a large system of distribution of goods by 
river boats and other means, whereby European traders 
will be enabled practically to act for themselves in that 
country. The Association undertakes other work con- 
nected with the financial side of transactions, and also 

ives its members the benefit of interpretation or trans- 
ation of communications arriving direct to English 
manufacturers from Chinese inquirers. 


o. 3 Rhondda large | be 4 
ed | 350,327, receiving 36,400,000. in 1900. 








MISCELLANEA. 


Tue official returns for the United States show that in 
1905 there were in that country 8993 establishments cover- 
ing the manufacture of foundry and machine-shop pro- 
ducts, against 9324 in 1900. The capital, however, repre- 
sented by these had increased from 133 million p.unds 
sterling to 169 millions in 1905. The wage-earners num- 

red 348,381, receiving 39 million pounds in 1905, against 


The coal-mining industry of Natal continues to show 
steady development. In 1903 some 713 thousand tons 
were produced ; in 1994, 858 thousand tons were produced ; 
and the production of 1905 amounted to 1,129,407 tons. 
The amount exported overland and sea in 1905 
amounted to some 215 thousand tons, while that bun- 
kered by vessels at Durban was 561 thousand tons. 
The Government railways used 223 tons. These 
figures show an increase in exports by sea of 243 per 
— over 1904, Coal imports in 1905 amounted ‘to only 

tons. 


According to the Zeitung des Vereins Deutscher Eisen- 
bahnverwaltungen, the Swedish State Railways have been 
Seevrees by the Boelaen One to —— — | 

tora Kopparbergs 3 Company for the su ° 
8000 tons of steel rails delivered on train at Stor vig x a 
price not to exceed 120 kr. (67, 133..4d.).per ton. This is 
the first contract of importance m-de with Swedish 
works for s rails, Hitherto the Swedish railways 
have ordered their rails for the most part from Germany, 
Belgium, and England, the home works not being, so far, 
equipped with suitable installations for rolling the sections 
and lengths required. 


In our issue of September 7; on page 325, we referred 
to the experiments of Aeckeérlein and Mandelstam on a 
fundamental problem in electro‘optics concerning the 
Kerr effect. Professor W. V: igt, of Géttingen, one of 
the first authorities in this field, now points out that the 
experiments leave the problem undecided. Pockels had 
shown, in 1893, that the effect as observed really was 
electro-striction superposed on the Kerr effect. Pockels 
had succeeded in separating the two effects, and shown 
that their ratio varied in different substances. The 
arrangement adopted by Mandelstam did not admit of 
distinguishing the two effects. 


In the Railway Gazette an acetylene generating plant 
on the Delaware, Lackawanna, and Western Railroad is 
described. The plant is situated at Hoboken, and can pro- 
vide gas sufficient for 750carsa month. It consistsof two 
200 Ib. acetylene generators, four driers, one scrubber, one 
three-stage compressor, a gasholder of 5000 cubic feet capa- 
city, and five storage tanks of 2000 cubic feet capacity. 
The storage tanks are filled with asbestos discs, Air in 
these tanks is exhausted, and when a certain degree of 
vacuum is obtained acetone is admitted. The cylinder is 
then charged with acetylene up toa pressure of 150 lb. 
per square inch. This is held dissolved in the acetone, 
and perfect safety is claimed for the =. The plant 
has been in operation for two years. The car tanks are 
114 in. long and 20 in. in diameter, storing gas, which re- 
presents 100,000 candle-power-hours of available light for 
each car to which they are fitted. 


Professor Ewing has shown (Proceedings of the Royal 
Society, vol. lviii., 1895) that in the case of iron and steel 
the overstrained state gradually disappears, and that the 
material approaches its original condition after a sufficient 
interval of time. Mr. J. Muir found (Proceedings of the 
Royal Society, vol. lxvii., 1899) that by straining a piece 
of steel, or even wrought iron, to a point just beyond its 
elastic limit, and heating it to any temperature above 
300 deg. Cent., its hardened condition can be partially 
reduced in a manner similar to tempering. A semi-mild 
steel (0.35 per cent. carbon and 1 per cent. manganese), 
after being strained at its yield point of 38 tons to an 
elongation of 0.13 in. on a 4-in, length, and put aside in 
its then semi-plastic condition to rest, was found to regain 
within two days a considerable ay tan of its elas- 
ticity. The recovery progressed for two weeks, and was 
perfected by heating to 200 deg. Cent., although a few 
minutes at 100 deg. Cent. would have been nearly as 
effective. Messrs. A. Morley and G. A. Tomlinson 
(Philosophical Magazine, 1906) &- investigated the cases 
of overstrained aluminium, copper, and an aluminium- 
bronze composed of aluminium 10 per cent. and copper 
90 per cent. As with iron and steel, aluminium which 
has been overstrained recovers its properties with rest, 
and more quickly by the application of moderate heat. 
After fourteen days the recovery is found to be nearly 
complete, whilst Mr. J. Muir (loc. cit.) found that steel 
shows recovery to greater hardness than the original in 
seventeen oes Copper is either not altered by over- 
strain, or, if altered, it recovers its properties very rapidly. 
With overstrained aluminium-bronze the recovery with 
lapse of time is slow, but is very rapid under the 
influence of a moderate degree of heat. Mechanical 
vibration increases the injurious effects of overstraining, 
and retards the recovery in the case of aluminium-bronze, 
but has no appreciable effect on aluminium which has 
been overstrained. 





Water Suppity or Lixcotn.—The Lincoln City 
Council has decided to construct a new covered reservoir 
on Cross o’ Cliff Hill, with a capacity of six million 

allons, and to erect a water tower on the opposite hill, in 
estgate. It is estimated that the scheme will cost 
about 50,000/. The water-works authorities continue to 
pump to waste water from the new deep hoping 
that the yield will improve in quality. 
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35—45-HORSE-POWER FOUR-CYLINDER MOTOR. 
CONSTRUCTED BY THE MAUDSLAY MOTOR COMPANY, LIMITED, COVENTRY. 
(For Description, see Page 725.) 
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AmrricaN Trapg Inpkx.—The National Association products, while there is a separate index in which the } 
of Manufacturers of New York, which embraces nearly | productions are alphabetically arranged, with the manu- 
all the important manufacturers in the States, and has | facturers’ names underneath. 
been organised with a view of developing American trade | 
at home and abroad, has issued an index of American| Baitey’s Annuats.—Mr. C. H. Bailey, of the Tyne, 
firms which is in many respects a to the Directory | ine Works, Newport, Mon., and Barry 
which we ourselves issue every t i 


evel 
cl 








and export trade, gives tables and distances from port 
to port; it contains over 40,000 distances, practically 
ye in the United Kingdom, and all the 

oreign ports are given. D . 
with an enormous variety of subjects associated with 
engineering, mechanics, and science generally. In this 
ree months. The published from time to time some useful annuals, and | case, however, the index seems somewhat inadequate, 


The other book 


Directory is also similarly classified and gives under the | two of these have been sent to us. One, of great service | because the most important desiderata next to accuracy 
heading of the firm, alphabetically arranged, the principal | to all connected with shipping and with the import’ in such a work is the means provided for ready reference. 
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GOVERNMENT VERSUS 
FACTORIES. 


Tere has been held this week a conference of 
Members of Parliament representing industrial 
constituencies which is of the first importance. 
The aim is to organise some combined effort to 
impress upon the Government the importance, 
from the national point of view, of maintaining in 
a state of efficiency the large privately-owned 
factories concerned in the manufacture of the 
munitions of war by giving them a continuous and 
fair supply of work. This has become necessary 
owing to claims made on behalf of Govern- 
ment factories for a larger share of work than 
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36|can reasonably be apportioned to them in view 


of the relative producing capacity of the private 
and Government works. This claim is made by 
the Parliamentary representatives of dockyard 


38!towns and constituencies in which such Govern- 
3g | ment factories are located ; no one will question 


the duty of the representatives in making the 
39 |Claim, but there are national interests involved, 


~ and it is well that counter action should be taken so 
, | that the Government may be in 


ion of the 
arguments on both sides of a question of such vital 
importance. Those in favour of preferential treat- 
ment for Government establishments have the 
4g | UPPort of the Labour Party, which also is not 
46 | surprising, because, yielding to @ process of in- 
sistent agitation, in season and out of season, the 


46 | Government have granted concessions to workmen 


which make the conditions of labour in such 
establishments particularly favourable. This fact, 
of itself, proclaims ages oa of a dispassionate 
consideration of the subject, because the more 


“ The 





advantageous conditions prevailing necessarily in- 
volve an increase in cost of uction. 

This week's conference is directly due to the 
os ogre which has been made to the Secretary of 

tate for War that practically all Government 
orders should be diverted for the maintenance of 
employment at the Woolwich Arsenal. It has been 
urged that the Government ought to place sufficient 
work with this establishment to keep it in full 
employment ; and that, therefore, some of the 
railway, bridge, and other such material required 
for India and the Colonies should be constructed 
there. Naturally, the firms who have, in the past, 
devoted themselves to such general engineering, 
and have given the highest satisfaction to their 
clients, are anxious that such preference sina 
not be ong to Woolwich. As Sir Howard 
Vincent has pointed out in connection with the 
movement, it is important that the wage-earning 
interest of the working people and of their wives 
in the manufacturing areas of the country 
should be represented with equal zeal as those in 
Government factory towns, or they will eo 
suffer by default. The principle proposed to 
be applied in the case of Woolwich Arsenal is 
vid/ unsound as well as inequitable, because a factory 
organised and equip for such a specialised 
product as ordnance cannot possibly, even, when 
admirably managed, attain the. same degree of 
economy in other equally specialised productions. 
The proposal, moreover, commits. the Government 
to the principle that they are responsible for the 
employment of a given number of workmen, 

ere is, however, underlying the question one of 

even Nay ps importance from the national stand- 
— In our dockyards, in the gun factories at, 

oolwich, in the small-arms factory at Enfield, in 
the powder factories at Waltham, Abbey, and other 
Government works, isolated as, they are, there 


cannot be the same possibilities of tem _— ex- 
pansion as in private factories. The o 
with the Government factories must vary, and 


experience has demonstrated time and again that 
agitation and trouble is involved when it becomes 
necessary to discharge men. The tendency, there- 
fore, is to create work, when there is not suffi- 
cient for the full roll of workers, so as to 
keep the men in employment, and under these 
conditions it is easy to conceive how the cost 
of work is increased beyond reasonable limits. 
In the old days, it was the practice to order from 
the dockyards new ships from time to time, so that 
the personnel might be maintained in a high state 
of efficiency by direct contact with and experience 
of new construction ; but then there was not the 
same need to hasten the process of construction as 
is now the case so that ships may be in commission 
before they become obsolescent. Consequently, in 
former times men could be withdrawn from the build- 
ing of new ships in order to carry out urgent repair 
work, To-day, however, the new work must have pre- 
cedence, and thus there is no Ranges of expan- 
sion without adopting overtime, which is objec- 
tionable and expensive. It is now fully nised, 
both in respect of dockyards and of ance 
arsenals, that a great advantage would Ramon if, 
while these were maintained efficient from the point 
of view of material, the personnel were reduced to 
a@ minimum, so that there would be no surplus 
labour on any day ; and if the repair work on a 
modern ship or on ordnance had preference to that 
on vessels of the second class, or on reserve ships. 
In this way there would always be sufficient work for 
the staff ; they would, owing to the overhauling of 
modern ships, be made conversant with present- 
day practice in warship construction, and, at the 
same time, there would be a possibility in time of 
war of utilising the plant available by the acquisi- 
tion of experienced workmen from the North. 

Such a programme would not only be economical, 
but would be equitable to the great a estab- 
lishments throughout the country. e War and 
other Government departments have made definite 

romises to the private firms that, provided they 

id down one plant for the manufacture of 
ships, machinery, guns, armour, projectiles, explo- 
sive powders, and the other munitions of war, they 
would be supported ; and the idea of giving prefer- 
ential treatment to Government factories is there- 
fore a grave breach of faith. This promise was 
officially laid down by the Financial Secretary to 
the War Office in the four Government, who, in 
the House of Commons, said that in times of 
they should preserve in the factories a large 
measure of extension for time of war, and that in 
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addition to having their own ordnance factories, 
they should be careful not to put all their eggs into 
one basket, but should have private firms kept alive 
in times of by the orders which the War 
Office gave them, and who would be in time of war 
an enormous increase of strength. This would 
result in excellent economy, because in time of war 
they would find that large power of extension with- 
out further payment, instead of that extension 
which was so costly during the late war. 

Beyond this there is the undoubted fact that the 
improvements that have been made in nearly all 
the fighting elements of the Fleet and of the Army 
are the result of the research and experience in 
private works. An examination of the balance- 
sheets of such firms as Messrs. Vickers, Messrs. 
Armstrong, and others shows a large expenditure 
per annum on experimental work; and if the 
researches of these establishments are not to be 
utilised by the British Government, the advantage 
they bring may be diverted for the improvement of 
foreign fleets and armies. Private yards, too, can 
maintain greater secrecy; the case of the submarine- 
boat designs is acasein point. Again, it goes with- 
out saying that the incentive begotten of competi- 
tion must improve the management and organisa- 
tion of private factories to such an extent as to 
ensure absolutely reliable results and a high d 
of economy. ‘There is also ter latitude in 
connection with the remuneration of workmen ; 
changes in the direction of the bonus system 
can more easily be applied in private factories, 
and here also the gain is towards reduction in costs. 
The Government factories are all located at a very 
considerable distance from the coal and iron fields, 
and materials must therefore cost more. All these 
advantages will be increased manifold in the hour 
of greatest need, because in time of war these great 
establishments, with their splendid organisation 
and modern plant, will be able, much more readily 
than the Government factories, to increase their 
producing facilities, by reason apace of the 
greater surplus of labour available. 

It is therefore inimical to the best interests of 
the nation thus to deplete these private factories, 
with their splendid equipment, or to discourage 
their desire to do everything for the improvement 
of fighting power. Sympathy with the unemployed 
workmen of Government factories must not en- 
courage injustice to the private industries, and it 
would be a grave error to depart from the practice 
of the past, which has been to give two-thirds of 
the Government orders to private factories, reserving 
one-third to the arsenals. Just now, for instance, it 
is said that the output of cordite in private factories 
is about 12,000 tons per annum, and of the Govern- 
ment factory, 2000 tons ; yet the Government have 
allocated nearly half their total orders to the 
latter. In respect of guns, the preponderance 
is similarly great, and the treatment threatened 
equally unfair. There are eight private shipbuild- 
ing yards capable of undertaking the largest of 
battleships, as compared with two dockyards, and 
yet of this year’s programme two battleships are 
to go to the dockvards, and only one to private 
yards, although the dockyards are at the 
present time more fully occupied than many of 
the private yards. This preferential treatment 
in favour of Government workshops is largely 
the result of the clamant demands made by the 
representatives of the Government factory towns, 
and by some of the Labour Members of Parliament, 
and we hope that the combined action by the repre- 
sentatives of industrial constituencies in the North, 
decided upon at Tuesday’s Conference, will have a 
counteracting effect, especially as the present ten- 
dency is not satisfactory from the national point of 
view. The present time is the more opportune, as 
the estimates for next year are now being prepared. 








THE RAILWAYS OF QUEENSLAND. 

Tue railways of Queensland happen to be in the 
unfortunate state of being split up into a number 
of disconnected systems to a greater extent than 
the lines of the other States of Australia. The 
railways of New South Wales and of Victoria are 
confined within comparatively narrow territorial 
limits, and, though divided into sections clustering 
round trunk lines, the systems in these States each 
form a more or less homogeneous whole. The lines 
of South Australia, with the exception of the line 
in the northern territory, all emanate from the 
districts surrounding the Spencer and St. Vincent 
Gulfs, and, so to speak, are focussed there. The 





vast territory of Western Australia is, so far, pro- 
vided with but one system of railways of import- 
ance, and that is centred in Perth. The lines of 
New South Wales are centred in Sydney, the 
Victorian lines in Melbourne; but the Queens- 
land railways cannot be said to possess any one 
town, or even district, that may be styled the 
nucleus of the system. The country has an area of 
668,497 square miles, with a coast-line 2500 miles 
in length, and the railways consist of isolated 
lengths of line starting from places scattered along 
this coast-line, and working into the interior. The 
State of Queensland at present owns some 3137 
miles of railways, and these are divided up into no 
less than eight systems. These eight systems, 
with the exception of the two southernmost, are to 
all intents and purposes self-contained, isolated 
lines. The Southern and Central divisions, which 
are by far the most important, being 1569 and 751 
miles in length respectively, are connected by the 
coastal line running between Brisbane and Rock- 
hampton. The other sections of the Government 
railways are made up of the Great Northern Line, 
465 miles in length, and of five short lines, each 
under 100 miles in length, dotted along the great 
stretch of coast. The possession of no centre or 
radiating point is a distinct handicap in railway work. 
A centre facilitates the work of management, and 
enables organisation to be planned on lines more 
economical than is ible if the system is made 
up of disconnected members. Efficient super- 
vision is extremely difficult, and such conditions, as 
a rule, result either in the neglect of the smaller 
lines or in attaining their efficient supervision only 
at almost asp Neem expense. 

OF all the Queensland lines, the Southern divi- 
sion is the most favourably placed. In the first 
place, by means of its line through Warwick it 
opens up at Wallangara communication between 
Brisbane and Sydney, Melbourne, &c., and the 
interstate traffic is now of no mean importance. 
In the second place, this line runs through the 
chief coal-fields of the State, the more important 
of these being situated in a coastal region extending, 
at places, to about 100 miles inland. Thirdly, 
though in this respect its advantages are not unique, 
it taps rich pastoral districts by means of its line 
running inland, for the most part in a westerly 
direction, for over 600 miles. An important district 
—the Darling Downs—about 130 miles from the 
coast, near Toowoomba, is served by this line, and 
here the flocks number some millions of sheep ; but 
the western trunk line also works its way through, 
and into, districts far inland, where the flocks are 
equally as large and as important as those nearer 
the coast. The largest shipments of sheep were, 
as a matter of fact, made in 1905-6, from Jondaryan 
and Dalby, stations situated in what, for sake of 
brevity, we may describe as the Toowoomba dis- 
trict. But the shipments of sheep and wool from 
Charleville, and from “teal es H (the western- 
most terminus of the Southern division), run these 
coastal upland tracts a close second. The Southern 
division is, therefore, favoured, and the contrast is 
very marked between this and the other systems. 
If we turn to the Central division, which, as we 
have already seen, is connected with the Southern, 
we find contrasts between the two in such traffic as 
coal, agricultural products, and sugar-cane. In the 
matter of coal the Southern division accounts for 
over 440,000 tons shipped in 1905-6 from inland 
points. The Central, meanwhile, records ship- 
ments of only 33,726 tons of coal, and the bulk of 
this (over 32,000 tons) was imported coal loaded 
into wagons at Rockhampton Wharf. While the 
Southern line works a country in which agricultural 
pursuits are largely followed, the shipments of 
agricultural produce accounting for 208,000 tons in 
1905-6, this class of traffic only accounts for a 
total of 12,000 tons on the Central line. Sugar- 
cane, also, which is shipped to the amount of 
nearly 100,000 tons in the coastal regions of the 
Southern system, accounts for scarcely more than 
1000 tons of the traffic handled by the Central 
division. In sheep and wool traffic, however, the 
Central system holds its own fairly well. In ship- 
ments from any one point, the largest amounts 
handled in the Southern division amount to 
46,000 sheep and 2711 tons of wool during the 
In the Central system the shipments from 


ear. 
on h (the inland terminal), and from Ilfra- 
combe, about 400 miles inland, amount to a total 


of over 183,000 sheep and over 5000 tons of wool. 
The line next in importance is the Southern and 
Central divisions of the Great Northern, whose 





inland terminal— Winton—is 368 miles from Tow: s- 
ville, on the coast. This line also serves good 
pastoral districts, and its terminal at Winton is 
about 100 miles from Longreach, the termin::s 
of the Central system. On this line live-stock 
and wool form the most important sources of 
revenue. On the shorter lines live-stock trafic 
is comparatively unimportant. The Mackay-Mirani 
line handles a fair proportion of sugar-cane and 
agricultural produce, while on others, such as the 
Cairns line, a certain amount of lumber traffic is 
dealt with. 

It will be evident that the satisfactory working 
of these eight divisions cut up into seven distinct 
systems, and separated by considerable distances, 
must be a matter of difficulty. It entails a more 
or less uneconomical organisation of staff. It 
involves the lines in considerable difficulty with 
regard to the economical repair and maintenance of 
stock, and it acts disadvantageously for the system 
as a financial undertaking, as the facilities offered 
by the railways to the public, either in connection 
with passenger traffic or freight, are of a very 
limited character. Practically the only facilities 
given are those enabling the producer up-country 
to get his goods down to the coast and vice versa 
with regard to his requirements. Inter-urban com- 
merce is badly hampered, as any extended trading 
of this kind involves a journey by rail, followed by 
transhipment to steamer or a coasting vessel of 
some kind. 

It is, therefore, a matter of congratulation to 
the State that the results of last year’s working 
shows a net revenue of 682,727/. The gross 
revenue amounts to 1,546,083/. for the period 
1905-6, while the working expenses were 863,356. 
The net revenue shows an increase of 84,000. over 
the figures for 1905, and of 189,126/. over the 1904 
results. This year’s revenue works out as a return 
of 31. 2s. 10d. per cent. on capital, the highest 
returns obtained with but one exception for the 
last twenty-one years. The proportion of working 
expenses to receipts is under 56 per cent. In 
contributing towards this result all classes of 
traffic, with the exception of agricultural produce, 
show advances on last year’s figures. The more 
important of these improvements are visible in 
passenger traffic, wool, live stock, and general 
merchandise. The receipts derived from live stock 
and wool alone amount to 215,000l. It is satis- 
factory to know on this account that the number 
of sheep in the colony is increasing steadily, as is 
also the number of cattle, though the number of 
these is being increased less rapidly than is the case 
with sheep. 

The revenue per train-mile amounts to 5s. 10}d. 
—an increase of 1}d.; and the expenditure per 
train-mile to 3s. 3jd.—a decrease of $d. on the 
results of the previous year. On the non-paying 
lines it is satisfactory to note that the losses have 
in nearly every case been reduced. The net loss 
incurred by unremunerative branches amounted in 
1905-6 to only 79641. The railways serve a country 
very sparsely populated, the number of inhabitants 
per mile of railway amounting to only 168, while 
in New South Wales the population stands at 441 
per mile of railway. Taken alone, this statement 
might, of course, be interpreted as meaning that 
New South Wales is badly served in this respect ; 
but when it is also mentioned that the population 
of Queensland is about 528,050, spread over an 
area of 668,497 square miles, it is obvious that the 
railways cannot be expected to. produce anything 
phenomenal in the way of financial results. The 
number of large towns is very limited, and the 
meagre population is, as a whole, with the exception 
of the ba York Peninsula, fairly evenly distri- 
buted. This prevents the railways from tapping 
any one district which would be likely to furnish 
high returns. The lines well hold their own, when 
compared with working expenses per train-mile of 
other 3-ft. 6-in. gauge lines in sister-States. 

During the year 1905-6 new lines of a total length 
of nearly 45 miles were opened, and at the present 
time four new lines to the extent of some 275 miles 
have been authorised and are being pushed forward. 
The work is being done on economical, but at the 
same time sound, lines ; and while the construction 
is light, the permanent works are fully up to 
requirements, as will be evident on reference to 
the description which recently appeared in these 
columns* of the new Deep Creek ferro-concrete 
bridge. Three of the lines now under construc- 





* See ENGInegRING, vol. Ixxxii., pages 116 and 117. 
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tion will work. into important sheep-farming dis- 
tricts, ‘and it is evident that the success of the 
railways will be long dependent on the prosperity 
of this particular industry. 








RAILWAY SCHEMES IN 
PARLIAMENT. 

Tue further issues of the Gazette, which have 
made their appearance since we wrote last week 
on the railway schemes announced for consideration 
next session, foreshadow no large scheme in the 
railway world. Hence there is little likelihood of 
any very keen disputes by rival companies before 
Committee. In Lincolnshire, however, both the 
Great Central Railway Company and the Lanca- 
shire and Yorkshire Railway Company have schemes 
for the development of Winteringham Haven, on 
the Humber. In this connection the company first 
named seek to acquire a lease of the North Lindsey 
Light Railway, and also demand authority to sub- 
scribe to the capital of the Blyton and Froding- 
ham Light Railway Company, in the same district, 
av undertaking which ultimately will form a valu- 
able connecting link for the company. 

In the scheme advanced by the Lancashire and 
Yorkshire Railway Company running powers are 
sought over the authorised lines of the North 
Lindsey Railway Company, to the capital of which 
it is also proposed to subscribe. Access to Wintering- 
ham is to be obtained by extending the Axholme 
line, which the company operate jointly with the 
North-Eastern Railway from Frockerby, and thence 
through North-West Lincolnshire to Wintering- 
ham, where powers are sought to construct jetties 
and quays. The other work proposed by this com- 
pany consists, in the first place, of a new junction 
at Farington, Lancashire, between the company’s 
Liverpool, Ormskirk, and Preston braneh and the 
North Union Railway. The lines through Lostock 
Junction, near Bolton, are also to be widened. 
Another clause of some interest embodies a demand 
for more effectually dealing with cases of trespass, the 
danger of which has no doubt been enhanced by the 
electrification of some portions of the companies net- 
work. In another Bill, promoted jointly with the 
North-Eastern Railway Company, powers are sought 
for the construction of a junction at Laughton-en-le- 
Morthen, with the authorised South Yorkshire 
Joint line, and the No. 3 Railway of the Hull, 
Barnsley, and West Riding Act of 1902. 

The Great Central Railway Company, in addition 
to the Winteringham Haven scheme already re- 
ferred to, seek —— to execute some widening 
work near the ridgehouse Tunnel, Sheffield, and 
also of the branch into Park Yard, in the same 
city. In the West Riding the work proposed con- 
sists of what are apparently a number of sidings to 
the West Riding and Grimsby line at Adwick-le- 
Street, and of a widening of the Conisborough 
Viaduct across the River Don. Another widening 
proposed is that of the Manchester and Sheffield 
line at Charlesworth, Derbyshire. 

The remaining English Bills are of little import- 
ance, the South-Eastern and Chatham Railways 
seeking an extension of time for works authorised 
in 1879, 1892, 1898, 1900, and 1902. The Hull 
and Barnsley Company propose the construction of 
a new pier at Hull, whilst the Metropolitan Rail- 
way are seeking powers to establish a pension fund. 
In this connection we regret that we misunder- 
stood the object of the North Staffordshire Railway 
in commenting last week on its proposal to abolish 
one of the friendly societies formed for the benefit 
of its employés. The real intention of the company 
18 to transfer the men affected to the North Stafford- 
shire Railway Benefit Society, which affords better 
benefits. 

_ Coming to Wales and Monmouthshire, the newer 
issues of the Gazette contain a proposal by the 
Alexandra (Newport and South Wales) Docks and 
Railway Company for powers to construct new junc- 
tion lines connecting up the existing lines of the 
company at Machen Lower, first with the Tredegar 
Park Mile Railway, and also to the Great Western 
at Risca, and the Sirhowy line of the London and 
North- Western Railway Company at Machen Upper; 
whilst another branch is to join the Brecon and 
Merthyr Tydfil Railway at Bassaleg. In the town 
of Newport two new junctions with the Great 
Western Railway are proposed, and running powers 
are claimed in the Bill over portions of this com- 
pany’s railways and those of the London and 
North-Western Railway. Another clause embodies 
& proposal for the withdrawal of the capital for- 





merly invested in the undertaking by the Great 
Western Railway. The Neath, Pontardawe, and 
Brynaman Railway Company are desirous of ob- 
taining an extension of time allowed by previous 
Acts for the carrying out of various schemes in 
connection with the construction of railways. 

The Great Western, London and North-Western, 
and the Rhymney Railway Companies are jointly 
paneste a Bill for a line connecting up the 

hymney metals near Caerphilly tunnel, first with 
the London and North-Western Railway near Nine- 
Mile Point Station, and next with the Great 
Western, near Crosskeys Station. A small devia- 
tion in the location of the Great Western line at 
this point is also embodied in the Bill. The new 
railways shall, it is proposed, be worked by a joint 
committee appointed by the three companies con- 
cerned. In a Bill promoted by the Port Talbot 
and Docks Company powers are sought for the 
construction of a junction with the Rhondda and 
Swansea Bay line at Margam. 

The Barry Railway Company appear to have 
several schemes in view, and are applying for 
powers to construct several short railways, which 
are most of them to be in the County of Glamorgan, 
some partly in that county and partly in Monmouth- 
shire, while the remainder are to be wholly in the 
County of Monmouth. The proposed works are to 
be mostly in the neighbourh of Eglwysilan, in 
the urban district of Caerphilly in connection with 
the Rhymney Railway. 

——— is made by the Central London Rail- 
way Company for an Act to enable them to make 
and maintain a railway commencing in, or under, 
Uxbridge-road by a junction with the existing rail- 
way of the company at its commencement about 
40 yards east of Caston-road, and terminating at 
Wood-lane at a point about 110 yards north of 
Bulwer-street. The Company also propose to con- 
struct asubway from the western end of thecompany’s 
Bond-street station to a point on the northerd side 
of Oxford-street, .30 yards west of Duke-street. 
Other powers are asked for with regard to the pur- 
chase of land, &c. Powers to extend the time 
limited by the Edgware and Hampstead Railway 
Act (1902) for the compulsory purchase of lands, 
and also for the completion of the works authorised 
by the Act, are asked for by the Watford and 
Edgware Railway Company. Application is also 
made for power to divert certain streams in the 
neighbourhood of Hendon. 

Powers are —— for by the East and West 
Yorkshire Union Light Railway Company to acquire 
the existing mineral railways used by them in the 
West Riding of the County of York, and known as 
the Newmarket Branch Extension. The company 
wish for sanction to enable them to construct and 
maintain light railways upon or near the sites 
of the said mineral railways. 

In Scotland the railway world appears fully as 
— as in the more southern half of the island. 

‘he Bill promoted by the Caledonian Railway 
Company only seeks power for the construction of 
a junction at Rutherglen, between the company’s 
main line and their Rutherglen and Coatbridge 
branch ; whilst, on the other hand, a portion of 
the work at Motherwell, authorised by the Acts of 
1900 and 1904, is to be abandoned. The other 
work mentioned in the new Bill includes a widen- 
ing of the bridge at Motherwell, carrying the lines 
of the company over Braidhurst-street, and a 
lengthening of the bridge carrying Shore-road over 
the railway at Stirling. In a Bill promoted by the 
Cromarty and Dingwall Light Railway Company 
powers are sought to construct in Resolis and Cro- 
marty about 2} miles of line in substitution for 
Railway No. 3 of their Act of 1896. 

The Irish Gazettes, so far, have been still more 
empty of railway proposals, since the only one to 
date is a Bill seeking an extension of time for the 
construction of the Mullingar, Kells, and Drogheda 
Railway. The Bill also contains clauses autho- 
rising the County Council of West Meath and 
Meath, and the Corporation of Drogheda to sub- 
scribe to the capital of the undertaking, or to 
acquire it —— in which case the Bill provides 
the line may operated either directly by the 
local authorities in question or leased to a company. 








THE STANLEY CYCLE SHOW. 

Tue thirtieth annual Stanley Show of cycles was 
opened on Friday last, the 23rd inst.,; at the Agri- 
cultural Hall, Islington, and will remain open until 
to-morrow evening. There is a fairly good exhibi- 





tion of bicycles, and the Hall is well decorated, but 
it must be confessed that the palmy days of cycle 
shows have passed. When we remember the 
‘* Society ” crowds that attended the exhibitions of 
eight or nine years ago, and compare them with 
the very business-like visitors one now sees at the 
Agricultural Hall, we ise how completely the 
bicycle has been overshadowed by the motor-car as a 
popular means of mechanical locomotion. We should 
judge from observation that bicycle shows are 
now chiefly useful for bringing manufacturers and 
dealers together ; in fact, the cycle business has 
become largely a middle-man trade. Users go 
mostly to agents who can give them the choice of 
several makes. On the other hand, motor-car 
manufacturers generally sell directly to the user, 
the large amount of money involved in the purchase 
of a single car making the purchase of the nature of 
a wholesale order. That would be sufficient of 
itself to account for the different character of the 
visitors to Olympia and the Agricultural Hall 
respectively. 

Although the motor-car has done much to oust 
the bicycle as fashion’s favourite, and has, perhaps, 
driven a certain number of the frailer vehicles off 
the road, the cycle trade appears to be in a pros- 
perous condition. We have no figures showing what 
the product for home consumption has been, but 
the general feeling amongst makers appears to be 
one of satisfaction. Exports have risen enormously. 
In 1902 they amounted in value to 172,1431.; this 
year they are put down at 659,3591.; whilst im- 

rts have fallen to a nominal sum, so that Great 
Britain may be said to make practically all her 
own bicycles, and supply a large part of the de- 
mand for the rest of the world. This is satisfac- 
tory when one remembers that a few years ago we 
were told that British makers could never com- 
pete with the machines turned out by the elabo- 
rately organised factories of the United States, 
guided by the wonderful mechanical genius which 
is the natural birthright of every American, nor 
with the low-priced labour, the plodding perse- 
verance and the shameless copying of the Teuton. 
All these prophesies have been shown by: time to 
have been ill-founded, and to-day Great Britain 
stands paramount in the cycle industry of the 
world. 

There are over 340 exhibitors at the Stanley 
Show, and though a good many of these have only 
minor exhibits of accessories, yet those that show 
bicycles are far too numerous for us to notice fully. 
On many, ind we may say most, of the im- 

rtant stands in the body of the hall only ordinary 

icycles—-*‘ push-bikes,” as they are colloquially 
termed to distinguish them from ‘‘ motor-bikes ”— 
are displayed. Putting aside a few machines in 
which the only aim of the designer appears to have 
been to do something new, regardless of the neces- 
sity for it, we did not see any great departure 
from well-known practice in the great majority of 
cases. One bicycle—shown by the Sceptre Cycle 
Company, Limited, of 26, Marefair, Northampton 
—was a departure from the conventional that 
appears worthy of notice. It is well known that 
the front fork is one of the most difficult parts of 
the structure to make of sufficient strength. It 
has to take, through the front wheel, the impact 
due to any large obstruction—such as, for instance, 
a brick or large stone; and when riding at night 
or down hill ‘this may be a considerable source of 
danger. To avoid thisa certain amount of elasticity 
is often put into the structure by means of springs, 
so as to cushion the blow ; and in motor-bicycles, 
which have double forks, the springs are variously 
arranged. In the ‘‘Sceptre” bicycle, which is not 
motor-driven, the spring forks take the form of 
a diamond, or two triangles placed base to base. 
The upper triangle has for one side the tube 
forming the ordinary head of a bicycle frame, 
but it is rather longer than usual. The opposite 
side is formed by a pair of parallel tubes, whilst 
the base is a strong coiled spring. The other 
triangle, which constitutes the lower half of the 
diamond, is formed by two pairs of parallel rods, 
the front wkeel being between the pairs of rods, 
which meet at the hub of the wheel. The diamond 
thus formed is hinged at all four angles, and is held 
in shape by the spiral spring which runs just above 
the wheel. We have not had an opportunity of 
testing this device, but it appears more promising 
than many spring arrangements that have been 
introduced. 

Another departure from ordi practice is the 
Pedersen bicycle, the form of which is well known. 
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It has now been modified to form a lady’s machine, 
so that it can be skirt-ridden. 

The chief matter of interest at present in the 
design of foot-driven bicycles is the change-speed 
gear, of which many varieties are now bidding for 
favour. They are mostly hub-gears, and consist of 
epicyclic trains. Two and three speeds are given, 
the general idea being that, if it is worth while 
putting change speed in at all, there may as well bea 
choice of three. The devices, as a rule, are well 
thought out, and the designers have generally made 
the best arrangement possible under the conditions 
within which they have to work, but the toothed 
wheels seem small considering the very considerable 
power a strong man can exert through a bicycle 
crank. A change-speed gear is, however, such an 
advantage for the ave rider in any but a flat 
country that it is likely to become almost as 
universal as the free wheel now is. It naturally 
adds to the complexity of the machine, but it is 
worth the complication. 

There does not appear to be much advancement 
in regard to motor-bicycles, either in the number 
exhibited or the design. The two-cylinder \- 
engine is, perhaps, more common than it was last 
year, and magneto-ignition is often fitted; but 
otherwise there does not appear to be much to 
chronicle. One motor-bicycle with a twin-cylin- 
der engine had a drop-frame so as to be skirt- 
ridden ; but we doubt if it will be largely 
repeated. It is said to be also suitable for a 
gentleman to whom exceptional ease in mounting 
and dismounting is a consideration ; but a gentle- 
man of that description would be very much out of 

lace on a motor-bicycle. The crankless motor- 

icycle fitted with a clutch, so as to enable the 
engine to be started while the machine is at rest, 
has not made the progress that was a short time 
ago promised for it ; indeed, the appearance of the 
tri-car, the light two-seated motor-car, and the 
quad-car appears to have discouraged makers of the 
more elaborate form of motor-bicycle. 

In the minor hall a few motor-cars were shown ; 
one or two of the light two-seated type. This 
description of vehicle has made no progress of late, 
and some makers who exhibited a cheap example 
have advanced their prices, possibly because they 
found they could do so without competition. The 
few tri-cars shown were of the usual description, 
the chief difference being that more seating accom- 
modation is given, and powers and prices have ad- 
vanced proportionately. Twin-cylinders are fitted 
to one or two of these vehicles. 





RADIOTELEGRAPHY BY CONTINUOUS 
ELECTRICAL OSCILLATIONS. 

On Tuesday last Mr. Valdemar Poulsen, of 
Copenhagen, gave a splendid demonstration of his 
new system of radiotelegraphy in the small Queen’s 
Hall. The invitations had been issued by Lord Arm- 
strong, and Sir William Preece took the chair a little 
after 9 p.m. Mr. Nevil Maskelyne read the discourse 
prepared by Mr. Poulsen, and Mr. Poulsen conducted 
the experiments, which, it will be understood, 
demonstrated rather the powerful effects produced 
by means of the undamped waves from an arc than 
real telegraphy ; there was no space at disposal for 
an actual telegraphic display. As in the invention 
of the telegraphone, which we described some years 
ago, Mr. Poulsen is, in this epoch-making dis- 
covery—the term was used by the Duke of Argyll 
—intimately associated with Mr. P. O. Pedersen, 
who occupied a seat among the audience ; Mr. C. 
Schou ~ Mr. J. A. Christensen, likewise present, 
should also be mentioned for their share in the 
work. The experiments were commenced about a 

ear and a half ago, and very substantial success 
om already been achieved. 

Wireless telegraphy, Mr. Poulsen said in intro- 
ducing his discourse, made use of the waves gene- 
rated by a sparking oscillator. These waves were 
strongly damped ; they begin with great amplitude, 
somewhat like the explosive sound waves produced 
by a pistol shot, and died out rapidly. Undamped 
waves continued for a longer period with uniform 
amplitude ; but it was only in 1900 that Duddell— 
in a remarkable discourse, delivered before the In- 
stitution of Electrical Engineers—had shown how to 
produce such continuous electric waves suitable for 
radiotelegraphy with the aid of his singing arcs. 
The problem had, indeed, not been far from being 
solved by Duddell. (Duddell’s arrangement is 


indicated in Fig. 1.) When an alternating circuit 


in parallel with an electric arc fed by direct cur- 
rents, the arc became musical under certain con- 
ditions, and an alternating current was pro- 
duced in the alternating circuit, having the 
same rate of vibration as the note of the arc. 
Duddell had in this way obtained frequencies of 
30,000 and 40,000, very high for electrical en- 

ineers, but far too low still for radiotelegraphy. 

hree and a-half years ago Mr. Poulsen had com- 
menced to study the question of how the frequency 
could be raised, and he had found that arcs burning 
in atmospheres of hydrogen or coal-gas and some 
other gases gave frequencies of about 1,000,000, 
which would yield us the wave-length of about 
300 metres suitable fur wireless telegraphy. He 
had first made the are burn in alcohol vapour 
merely by placing a spirit lamp directly under the 
horizontal arc. e superiority of hydrogen might 
be due to its thermal and electrical properties, its 
high atomic velocity, and its great cooling power. 
(Mr. Poulsen did not dwell on this p»int.) As the 
velocity of sound in gases is by Newton’s law, 
which later researches have only modified, propor- 


Fig.1. 
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tional to the square root of the quotient : elasticity 
over density, we should expect more rapid vibrations 
.o hydrogen, and that gas would pro te sound 
about four times as quickly as air. r. Poulsen, 
however, spoke mainly of the cooling effect of 
hydrogen, and the fact that it is advisable to cool 
the arc electrodes supports this argument. The 
anode could, he said, be made of a copper tube 
(Fig. 2) through which water circulated; the arc 
would then spring from an exchangeable ring at the 
end of the tube. The cathode was carbon. When both 
electrodes consisted of carbon (Fig. 3), the cathode 
— grow by deposition of carbon on it, and in 
order to ensure a clean sharp edge, the cathode 
was very slowly rotated at a circumferential speed 
of 0.1 millimetre 


played 
produced in a box made of marble ; all the dimen- 
sions of the boxes shown were considerably less 
than 1 ft. Stout solid carbons were used. 


suggested the formation of acrolein. 





containing capacity and self-induction was coupled 





effective, but eg a (prussic acid is formed). 
Oxygen seem to be the obnoxious element, 
probably because it gave rise to combustion 
of the carbon. The are had to be adjusted to 
a certain ‘‘ active” length, which increased with 
the current intensity and decreased with higher fre- 
quency ; self-induction and capacity could be varied 
considerably. The usual active length of the are 
was only 3 millimetres. In order to produce a greater 
potential ient in the are and to steady it, the 
are was placed in a magnetic field, whose coils, 
branched from the main circuit, served also as 
choking coils. Fig. 4 explains the arrangement, 
and, further, the peculiar cross-connection, adopted 
with the object of doubling the potential gradient. 
A single arc on a 450-volt circuit had produced 
160,000 oscillations per second and an oscillating 
energy of 1200 watts. The same arc oscillating at 
240,000 vibrations would “yield oscillation energy 
of 900 watts. The proportion of continuous-cur- 
rent energy which was converted into oscillation 








r second ; the anode was cut off | ; 
obliquely as in Fig. 3, so that the arc always | former with 3000 turns gave a very beautiful flame 
tween the upper edges. The arc was | discharge. 


A mixture of hydrogen and coal-gas, Mr. Poulsen | 
continued, answered still better than hydrogen. Car- | 
buretted hydrogen or coal-gas was constantly fed | 
into the box; the smell noticed on Tuesday rather | antenna itself. Or the energy might be supplied 
Nitrogen also |to the antenna from a primary generating circulr 
gave higher frequencies than air; ammonia was also | by means of a coupling, which might be close to 


energy was diminished when the frequency was 
ised, as the figures just given would indi- 


Fig. 5. 
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cate. Higher current intensity would increase the 
energy of oscillation only up to a certain maximum 
intensity. If more energy were required, several 
arcs could be connected in series; this had been 
done in the laboratory, but in practice one arc had 
so far, sufficed, even in sending messages from 
Copenhagen to North Shields. 

uccessful demonstrations of resonance were 
interposed at this stage. A small circuit, —— 
ing an arc in illuminating gas, was radiating. About 
a yard from it was a coil, say, 15 in. high, 6 in. in 
diameter (larger coils were also used) consisting of 
very fine copper wire, tuned to 700,000 oscillations 
per second. When the generator was tuned to the 
same period, a vacuum tube in the secondary circuit 
began to glow ; but the approach of Mr. Poulsen’s 
hand, or a slight alteration of the variable con- 
denser, sufficed to disturb the glow. From a larger 
coil beautiful ramified discharges spurted out ; when 
a metal rod was brought near, this ramification 
changed into a quiet flame. Then a fine copper 
wire was twisted about the core of the coil, so as to 
leave a wire tail pointing upward. As soon as the 
system was excited, the fine wire was seen to whirl 
round, describing a luminous cone. A Tesla trans- 


Passing to a description of the station outfit, 
Mr. Poulsen showed their favourite transmitting 
arrangement, which is illustrated in Fig. 5. The 
antenna and its counter-capacity might be made to 
act as the oscillation circuit comprising the arc, in 
which case the oscillations would be created in the 
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loose, a8 in spark telegraphy. If the coupling 
were neither js sae Ware oose nor absolutely close, 
the frequency of the system would not be suffi- 
ciently defined, since the are might develop 
one or two not very dissimilar periodicities. In 
the arc-wave system perfect tuning could be realised 
with both loose and close coupling, while in spark 
telegraphy a loose coupling was essential. In 
Fig. 5 the coupling was close—that is to say, the 
inductance is directly joined to the antenna, and 
also to the generating circuit, at a point near a 
loop. Signalling could be effected by various 
methods. To vary the length of the wave, appa- 
rently the simplest method, was not advisable, 
because the transmitting apparatus of each station 
_ would have to be characterised by two wave-lengths, 
and the number of stations which could operate 
simultaneously over the same territory, without 
mutual interference, would be reduced by one-half. 
According to another method, the telegraph-key 
connected and disconnected the antenna and its 
counter-capacity to and from the rest of the system ; 
to protect the generator, a compensating oscillating 
circuit of weak radiation was introduced every 
time the key broke the antenna circuit, or the key 
could throw in resistance in the generator or 
antenna circuit. This last method was very simple 
and spared the contacts best. Other ways of in- 
serting damping could also be resorted to, varying 
the length of the arc, the magnetic field, the gas 
feed, &e. 

For the receiver perfect resonance and, there- 
fore, loose coupling were indispensable. But as 
the waves were continuous, the detector need only 
form an intermittent part of the oscillating circuit. 
There would be no damping by the permanent in- 
clusion of the detector then. The Pedersen 
‘‘ticker” receiver (Fig. 6) operated as follows :-— 
The oscillation circuit was permitted to get well 
into action, undisturbed by damping; then the 
detector would suddenly be inserted and absorb 
the accumulated energy ; the detector, consisting 
of an electrolytic cell, a thermo-couple, or a bolo- 
meter connected to a telephone, would then give 
a musical note. The oscillation circuit of Fig. 6 
contained a condenser which was intermittently 
shunted by a condenser of larger capacity 
placed in parallel to the telephone. The 
intermittent contact - maker, or ‘‘ ticker,” was 
a small electro-magnetic vibrator like a Neef 
hammer; the contacts consisted of two hooks of 
gold wire, fixed at right angles to one another. 
German silver, or silver and steel, would make the 
telephone sound louder, but they were not so re- 
liable as gold and platinum. This intermittent 
operation of the receiver, which embraces some 
feature of multiplex telegraphy, seems to us—if we 
understood rightly—to be one of the most important 
advantages of the system. In spark telegraphy, the 
energy is stored up in the transmitter until a power- 
ful spark discharge takes place ; here the receiver 
energy is stored up. The capacity of the receiver 
system, the lecturer continued, was determined 
both by the condenser proper and the comparatively 
small and slowly varying capacity of the inter- 
mittent contact ; this proportion of the capacities 
was a technical advantage, as it would allow of 
slight variations in the transmitted wave without 
any failure of the receiver being risked. As 
Morse signals consisted of dashes and dots, it 
was obviously to the purpose to introduce a 
“ticker” if a telephone receiver was to be 
used, as they did. The bolometer or thermo- 
couple, which would only momentarily enter into 
the oscillation circuit, might itself be in a 
tertiary circuit ; apparatus of this kind, comprising 
a Pedersen ticker designed particularly for combina- 
tion with a coherer, were explained by diagrams. 

Coming to results, the lecturer pointed out that 
a spark-telegraphy station could, with very little 
alteration, be transformed into a Poulsen station. 
I'he sharpness of tuning with which stations could 
be worked without mutual interference was in 
practice about 1 per cent.—e.g., stations A and B 
might work with waves of 600 metres, and C and D 
work over the same territory with waves of 606 
metres. [t should be mentioned that similar claims 
are made for spark-telegraphy apparatus. They had 
received with the aid of three receivers, all coupled 
to the same antenna, simultaneously three different 
telegrams, the three wave-lengths differing by about 
4 percent. As the generator gave out a spectrum 
of waves with wave-lengths ranging from 300 to 
3000 metres, several hundred stations might be 

worked over the same territory. The greater wave- 





lengths ing greater energy should be utilised 
for the larger sexs and the higher antennz 
should be reserved for them. 

Their first transmitting station had been erected 
at Lyngby, near Copenhagen,* in June, 1905. 
Their first receiving station had been 9 miles from 
Lyngby. Another station was then built in the 

rt of Esbjerg, 180 miles from Lyngby across the 

anish Isles and Jutland, on the west coast of Jut- 
land. With a consumption of energy of 800 watts, 
a radiated ene’ of 100 watts, « potential dif- 
ference of a few p Hare volts between the antenna 
and the earth, and wave-lengths of 700 or 1000 
metres, good telephone signals had been obtained 
at Esbjerg; by strengthening the magnetic field 
of the arc, the radiating power had been raised 
400 watts. 

When on one occasion they had fitted up this 
station at Esbjerg to receive spark-telegrams, 
the receiver had given out an inextricable jumble 
of English and German signals from ships and 
shore stations, further complicated by the interposi- 
tion of atmospheric discharges. When ~a § tuned 
up for Lyngby again, communication with Lyngby 
had at once been restored without the slightest 
disturbance from extraneous sources. Three masts 
had been erected at Lyngby, of which two were 
used as a rule. The wire fan was suspended 
froin a rope connecting the two masts. ith a 
power of one kilowatt, and a mast 100 ft. in height, 
they had recently established fect communica- 
tion between Copenhagen and North Shields, a dis- 
tance of 530 miles, 150 miles of which were overland. 
That result strengthened Mr. Poulsen’s belief that 
10 kilowatts should suffice to send radiotelegrams 
across the Atlantic. Concluding, the author summed 
up the chief advantages of the system: Extreme 
accuracy of tuning, rendering multiplex telegraphy 
available to an almost unlimited extent ; non-inter- 
ference with other lines ; increased freedom from 
atmospheric disturbance; greater efficiency and 
economy, because the losses by leakage and by 
brush discharges would be smaller with the lower 
potentials. There were also great possibilities for 
wireless telephony. 

In congratulating the inventor, Sir William 
Preece spoke of the death-knell of spark - tele- 
graphy. That the Duke of ll—Princess Louise 
was also present—thought that the audience had 
been listening to what might prove to be an epoch- 
making discovery, has already been mentioned. 
The Danish Ambassador and Lord Armstrong joined 
in expressing their high gratification and appre- 
ciation of the value of the invention, and of 
the manner in which it has been presented. In 
seconding the vote of thanks to Lord Armstrong, 
which was proposed by the chairman, Mr. Gavey, 
who had recently returned from the Berlin Con- 
ference, availed himself of the new international 
term ‘‘ radiotelegraphy ;” the other speakers ad- 
hered to the expression ‘‘ wireless telegraphy.” 








NOTES. 

Tue EFrFricreNcy OF THE TURBINE A1R-COMPRESSOR. 

Some highly interesting results have been ob- 
tained with a Rateau air-compressor, built at Baden 
by Messrs. Brown, Boveri, and Co. A description 
of the plant, with the figures obtained on test, 
is given in a recent issue of the Schweizerische 
Bauzeitung. The compressor in question was 
designed to supply one cubic metre (35.3 cubic 
feet) per second, at a pressure of 5 atmospheres, 
when running at 4000 turns per minute. Actually 
it was found necessary to increase the speed to 
4250 turns per minute in order to get the desired 
pressure, and the discharge was then 1.13 metre 
per second (2394 cubic feet per minute). The air 
passed through the machine was measured by 
making the compressor draw its supply from a 
large reservoir. The air entered this through a 
gauged orifice, the amount passed being deduced 
from the pressure registered by a water-gauge 
fitted to the reservoir. The result thus obtained 
is said to be correct to within 1 per cent. The 
efficiency was measured in two ways. First, by 
the ratio of the work theoretically necessary to 
draw in, compress, and deliver the air under the 
actual conditions of the test, to that actually ex- 
pended on the compressor shaft. Reckoned in this 
way, the efficiency was 69.8 per cent. In many 
practical applications, however, the compressed air 


* There are three Lyngbys in Denmark ; the one re- 
ferred to is not the largest. 





is necessarily cooled down to atmospheric pressure 
in before it is made use of. Hence the efficiency 

of this compressor has also been reckoned on the 

basis of the ratio of the work necessary to com 


the air isothermally to that actually expended. Thus 
reckoned, the efficiency amounted to 61.5 cent. ; 
a figure which, it is asserted, has never m sur- 


passed by a reciprocating compressor in which the 
measurements have been made with due care. Too 
commonly in testing reciprocating compressors the 
quantity of air passed is estimated from the indi- 
cator diagram. Tests made by quite independent 
and competent observers have shown that the error 
thus made may range between 4 and 10 per cent. 
When due account is taken of this fact, it is claimed 


to| that the turbine compressor is fully as efficient as 


the best of the reciprocating compressors if the air 

after compression has to be permitted to cool before 

it is utilised. 

Tue GLascow AssocraTION oF STUDENTS OF THE 
InsTITUTION OF CrviL ENGINEERS. 

The hope of engineering is in her young engi- 
neers, alike as regards the profession and the 
technical institutions, and for this reason one of 
the most commendable de res in connection 
with the Institution of Civil Engineers was the 
organisation of associations of students in the prin- 
cipal industrial centres. These bring the students 
into closer touch with each other, encourage 
the interchange of opinions, and stimulate the 
methodical and comprehensive study of the general 
practice in the department of engineering in which 
they are for the time engaged. e final aim is to 
have such observation embodied in papers, in the 
nee of which there is always a rich reward. 

he Glasgow Association, which is one of the 
largest and most progressive of the local asso- 
ciations, having a membership of about 300, has 
again entered upon its sessional work under 
very happy —— as, apart from the very 
suggestive presidential address by Mr. Donald 
A. Matheson, the chief engineer of the Cale- 
donian Railway, on the ‘* Economics of Civil 
Engineering”—an address which we reproduce in 
full in our present issue—there was read as the 
first paper of | the session an essay entitled ‘‘ A Brief 
History of Civil Engineering,” by Mr. J. B. 
Harvey. This essay is notable because it was the 
successful contribution in a prize competition in- 
stituted by Mr. Matheson with the view of en- 
couraging the study of the history of the profession. 
There can be no doubt that the motive which 
actuated the President to encourage such a stud 
is very commendable, because progress is the result 
of a correct appreciation of past effort. By this 
means alone can experience be garnered for guid- 
ance, encouragement, and development. A satis- 
factory programme has been arranged for the 
session, and the list of subjects of papers is par- 
ticularly comprehensive, iedinn with ferro-concrete 
construction, gas supply, reservoir embankments, 
maintenance of works, railway bridge renewal, legal 
formalities in civil engineering, quay wall construc- 
tion, bridge-work, and reinforced-concrete beams, 
while visits are to be paid to many important works 
during the session. 


Tue Barance or Sea Power. 

In the Royal Navy List and Naval Recorder, 
issued by Messrs. Witherby and Co., there is 
tabulated the expenditure on the Navy as com- 
pared with that devoted by other governments to 
their fighting fleets. Our total expenditure is not 

ual to that of a combination of two Powers of 
which the United States of America is one ; but 
we stand on a satisfactory basis as regards any 
other two, or almust three, Powers; and this also 
applies to the expenditure on new construction. 
It should be remembered always that constructional 
work is done cheaper in Britain than in any other 
country, so that money cost must not be accepted 
always as a correct basis of strength. The author 
classifies the battleships which have been launched 
since October 1, 1899, and are now completed, and 
we find from this that Britain possesses 20 ships, as 
compared with 26 by France, Germany, Japan, 
and the United States combined, France havin 
none to its credit; Germany, 11; Japan, 6; an 
the United States, 9. If, on the other hand, we 
take ships completed since October 1, 1895, Britain 

sses 35 ships; France, 6; Germany, 15; 
Se , 10; and the United States of America, 15 ; 
so that in battleships ten years of age we have a 
great preponderance over the two-power standard, 
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If we take ships launched during the past sixteen 
years, and now completed, our preponderance is 
still most marked. ere the British total is 47; 
the French, 12; the German, 17; the Japanese, 
11; and the United States, 18. Ships now 
completed, and of less age than twenty years, 
show us in an equally satisfactory position. As 
regards armoured cruisers completed, we have 
28 to France’s 14, Germany’s 6, Japan’s 9, and 
America’s 9. Moreover, in our case no ship is 
older than four years, whereas in the case of the 
other Powers there are several much older vessels. 
This question of age is one of primary importance 
in considering the relative fighting power of any 
fleet ; so that the fact that we have 80 modern 
armoured ships completed, against 29 for France, 
25 for Germany, 21 for Japan, and 27 for the 
United States, would seem to clearly show that so 
far we have maintained our position. It is true 
that France and Germany have a greater number 
of vessels building or ordered than is the case in 
this country ; but as we have always fewer ships in 
— owing to the period taken in construction 

ing shorter, our ition does not seem to be 
threatened by this fact; and it would seem that 
with the present programme, and with the present 
intention of the Admiralty to maintain our sea 
power, we can afford to lay down fewer new ships per 
annum, provided the rapid rate of production is 
maintained. 


Firrty Years or State Raitways 1n SwepDEN. 


The Swedish State Railways celebrate on IPs- 
cember 2 their fiftieth anniversary, and it is 
hardly too much to say that all concerned in the 
development and management of Sweden’s State 
railways are to be congratulated upon the admi- 
rable results which have been attained in every 
direction. The Swedish Government has always 
displayed both great foresight and untiring energy 
in extending and perfecting the country’s railway 
system, and Sweden has in many respects, in none 
more, perhaps, than as regards thoroughly com- 
fortable railway carriages and a civil and obliging 
staff of railway servants, acted the part ofa pioneer. 
The Swedish State railways have opened out, and 
are still opening out, vast portions of the country, 
thereby giving an immense impetus to the exploita- 
tion of their vast and varied natural resources; and 
viewed from the standpoint of the Exchequer, the 
result must be looked upon as entirely satisfac- 
tory. Fifty years ago the aggregate mileage 
of Swedish State Railways was represented by the 
modest single figure of 2; in 1859 it reached the 
three figures (124 miles), and, in 1877, four figures 
(exactly 1000 miles); the second 1000 was com- 
passed in 1895 (2043 miles), and in 1904 (the last 
official report) the aggregate length amounted to 
2630 miles. ‘The gross receipts for the first year— 
1856—were 12,030 kr. (668/.), whilst those for 
1904 amounted to 52,937,271 kr. (2,940,960/.). The 
first year there was actually a loss of about 10/., 
whilst the net profits for 1904 amounted to 
14,900,937 kr. (427,8300.). The receipts have 
fluctuated considerably, as has in consequence the 
surplus handed over to the Exchequer, which for 
1904 amounted to 3.12 per cent. of the cost at 
which the State railways were then booked. The 
first year the Exchequer received any surplus from 
the State railways was in 1867 1.42 per cent. ; 
the lowest percentage since was that of the follow- 


ing year—0.91 per cent.—and the highest percent- 
age was in 1897 with 4.22 per cent., the only 
year when the figure reached 4 per cent. Con- 


sidering the different circumstances and conditions, 
and the extreme scarcity of inhabitants in many 
large districts through which the lines of the State 
railways pass, the result must, on the whole, be 
looked upon as excellent. The percentage of work- 
ing expenses, compared with the receipts, has varied 
considerably : from 50.07 in 1872 to 101.65 per cent. 
the first, and 98.03 per cens. the third year of the 
State railways being worked. For the year 1904 
the figure was 71.85 per cent.; but even during the 
last ten years this figure has varied from 57.27 per 
cent. to 80.53 per cent. for 1901, since which time it 
has been steadily declining. The cost of building 
the Swedish State railways at the end of 1904 
amounted to 435,519,262 kr. (24,195,5141.), and the 
average cost per mile is about 92001. The section 
which pays the best is the Malmberget (Gellivora) 
to Lulea line, which for 1904 yielded 7.08 per 
cent.; but both the West, the East, and the 


less important or comparatively new lines were 
worked at a loss for the year in question. During 
the year 1904 there were despatched 175,746 
trains, averaging 480 perday. The speed averaged 
26 miles for the fast passenger trains, and 10 miles 
for the goods trains; the fastest train is the one 
between Stockholm and Malmé (average 35 miles 

r hour). The aggregate cost of repairs for the 
ines amounted for 1904 to about 200,000/., or 
about 771. per mile. At the end of 1904 the roll- 
ing-stock of the Swedish State Railways comprised 
600 tender locomotives, 125 tank locomotives, 604 
tenders, 1007 nger carriages, five restaurant 
cars, 62 combined passenger and mail carriages, 
208 parcels or luggage-vans, 17,509 goods wagons, 
17 gas carriages, &c.; the number of passen- 
ger, mail, and bogie carriages amounted to 354. 

he cost of the locomotive and carriage service for 
1904, including maintenance of rolling - stock, 
amounted to 17,182,987 kr. (954,610/.). The ordi- 
nary staff of officials and servants numbered, for 
1904, 10,132 persons; outside the ordinary staff 
10,973 persons were employed by the State Rail- 
ways. The pension fund of the State Railways 
staff had a capital of some 550,0001., and the 
widow and orphan fund of 630,0001. 


A Suacestep Cause FoR THE GRANTHAM DISASTER. 


Of the numerous baseless suggestions brought 
forward to account for the disaster at Grantham 
few are less reasonable than that of attributing the 
accident to the effect of centrifugal force on the 
valves used in the automatic vacuum brake. The 
arrangement of the latter is shcwn diagrammatically 
in Fig. 1, below. The piston shown, when lifted 
inside its cylinder, puts on the brake. The cylin- 
der in which it moves is’ protected from mechanical 
injury by a casing surrounding it, which is called 
the vacuum-chamber. Both sides of the piston 
communicate with the train-pipe, the lower side 
direct, as indicated, and the upper side through a 
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non-return ball-valve. When air is exhausted from 
the train-pipe a vacuum is created both above and 
below the piston, the air above which passes out 
by lifting the ball from its seat. In this condition 
of affairs the piston, being in equilibrium as concerns 
the pressures acting on it, falls by its own weight 
to the bottom of the cylinder, in which position 
the brakes are off. To apply the brakes the vacuum 
in the train-pipe is destroyed by opening it to the 
air. This air, it will be seen, has direct access to 
the lower side of the piston, but cannot get to the 
top, being prevented by the ball. Asa consequence, 
the vacuum above the piston being unspoiled, the 
piston is raised by the air pressure below, and 





South main line yield very satisfactory revenues 
(6.68 per cent, to 5.05 per cent.), whilst some 


thereby applies the brakes. Now it has been 


suggested in several papers that the Grantham ! 


accident arose owing to the ball forming the valve 
being displaced from its seat by the centrifyca] 
force developed when the carriages ran round {he 
curve. Were this the case, the top and bottom of 
the piston would be in equilibrium, and the brakes 
esr fall off by their own weight. The utter futil;: y 
of this supposition will be evident on examination 
of Fig. 2, which shows in detail the actual construe. 
tion of the valve. The ball, it will be seen, moves 
in a cage which gives it very little side play, hence 
it can never move materially away from its central 
position. This being the case, if it were momen- 
tarily off its seat at the instant the brakes weie 
applied, the rush of air past it would instantly 
jam it down again, before the vacuum above the 

iston were materially affected. If it were not off 
its seat at the very instant of the application of the 
brakes, it is obvious that it would be held firmly 
down to it by the entering air. Again, quite 
_— from this, calculation shows that even in the 
absence of any superelevation, the speed round a 
curve of 500 ft. fer 0a would have to reach 55 miles 
an hour before there was any tendency for the ball 
to leave its seat. The ball is of gun-metal, 4 in. in 
diameter, and the seat has a minimum diameter 
of ;*; in. Hence it appears that for each pound of 
pressure difference between the vacuum chamber 
and the train-pipe the effective weight of the ball is 
more than doubled. In making a service stop the 
vacuum in the train-pipe is commonly reduced by 
5in. of mercury, or 2$1b. per squareinch. Hence, 
if the train entered the curve with the brakes on, 
the centrifugal force required to raise the ball from 
its seat would be more than trebled, so that the 
speed required on a curve of 500 ft. radius would 
be some 95 to 100 miles per hour. Obviously if 
the train entered such a curve at even the 55 miles 
an hour required in the absence of this air pressure, 
it would leave the track quite independently of 
whether the brakes were workable or not. In fact, 
this constitutes further evidence of the futility of 
the suggestion advanced, which presupposes that 
the train has already entered the curve at an exces- 
sive speed, in which case the damage, so to speak, 
is already done, and the derailment is inevitable, 
even if every brake on the train was suddenly 
thrown full on. 








THE COMPOUND-REACTION STEAM- 
TURBINE. 
(Continued from page 688.) 

Ir will be seen from Table XII. (page 688 ante) 
that some improvement would be possible in the 
matter of equalising the group efticiencies. The 
blades for Groups Nos. 1 and 3 are a little too short, 
and those for Nos. 5, 6, and 8a littletoolong. The 
leakage loss over the blade-tip is, it will be 
seen, nothing serious, though the clearance has 
been taken as}in. The loss from this source is 
only equivalent to 2.3 per cent. of the total heat 
expended. 

he ‘‘indicated” work per pound of steam 
passed through the blading is 124.5 B.Th.U. As 
one indicated horse-power hour is equivalent to 
2545 B.Th.U., the steam required per indicated 
horse-power hour will be 20.5 lb. ; but it must be 
remembered that this steam has already done some 
work in the high-pressure turbine before it enters 
the low-pressure one. If, as usual, there are two 
low-pressure turbines to one high-pressure turbine, 
the steam will have developed in the latter indicated 
work equivalent to, say, 63.3 B.Th.U. per pound 
passed, making the total work done per pound 
187.8 B.Th.U., which is equivalent to a consump- 
tion of about 13} lb. of steam per indicated horse- 
power hour of the combined plant. The consump- 
tion per brake horse-power will, of course, be 
increased by the dummy leakage and the bearing 
friction. These are not high, in spite of the large 
clearances, and would probably be covered by 
24 per cent. increase in the steam consumption, 
bringing it up to 13.81b. per indicated horse-power 
hour. The vacuum taken is, however, as already 
stated, very high; and if, instead of about 28.67 in., 
it is assumed to be 27 in., the consumption will 
be increased very approximately in the ratio of the 
corresponding ‘‘available heats, ” or as 372.5 to 327.5, 
or to about 15.8 Ib. per brake-horse-power hour. 
This shows very clearly the immense importance 
of a high vacuum to the economy of the turbine. 
We may note also that, as compared with a recipro- 
cating engine, the marine steam-turbine gains 4 





material advantage in the matter of frictional losses 
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at the thrust-block. In the common marine engine 
these seem to average 6 to 8 per cent. of the total 
indicated horse-power. In the turbine the thrust 
is taken mainly by the steam pressure, there being 
but little load on the thrust-block. The advantage 
thus gained is probably quite 5 per cent., which 
helps to compensate for the relative inefficiency of 
the turbine-driven propeller. 

The high-pressure turbine works under somewhat 
more favourable conditions than the low-pressure 
one, since in the latter the efficiency of the last 
groups is lowered by the impossibility of speeding 
them up pari passu with the enormous increase in 
the volume of the steam during the last expansions. 
Hence the ‘‘hydraulic” efficiency of the —o 
sure turbine may be expected to be about the same 
as that of, say, the first eight sections of the low- 
pressure turbine, or 0.578 instead of 0.474. The 
combined efficiency of the two, therefore, works 
out to about 0.51. Taking into account the large 
loss of kinetic energy carried over to the condenser 
from the last group, the above ‘‘ hydraulic” effi- 
ciency corresponds to k = 0.46 in place of 0.44, for 
which Table XI. was compiled. From Fig. 9, 
page 546 ante, this, it will be seen, indicates that 
the turbine is converting into mechanical work 
about 0.57 as much heat as a perfect turbine 
operating under the same conditions. 

Tas_e X [I1.—Heat Balance for Low-Pressure Marine Tur- 
bine (Fig. 16, page 685 ante), Speed, 216 Revolutions per 
Minute. 41 Lb. of Steam passed through the Blading 
per Second. Other Conditions as in Table IX. 








se | g Pa ; 5 
| es ae 
: r= eb 4516 S 5: 3 
o = 3 ox - 
g es & S& | 3: 7 538, 
= Sax 3 By x Es\x 
| 8 acs = cc . e a § bd 
Z sf2 |. 8 | po |B = = 2 
“ <6 s =o &, o - 4 
= LOD pod - 3 Esl S >. = 
g Ses | 8 8 s | 85 = 2° 
he =——_ Oo | ° ° 
cS = | oa 5 : 
B.Th.U. |B. Th.U.|B.Th. U. B.Th. U.|B.Th. U. 
19.26. | 6.55 | 108 | 0.67 | 11.96 | 0.569 
2 17.21 | 446 | 0.86 | 0.52 | 11.73 | 0660 
3 18.59 | 5.13 | O77 0.59 | 1210! 0.651 
4 1775 | 4.64 | 0.57 0.56 | 11.98 | 0675 
5 16.8% | 413 | 042 049 | 1180 0.701 
6 16.71 | 4.01 | 038 049 | 1188) O711 
7 18.42 4.78 | O31 | 0.65 | 1268, 0 
8 22.94 | 6.54 | O81 O87 | 1452 0.654 
9 30.58 |1L11 | 035 | 166 | 1747 0.572 
10 30.47 | 1267 | 035 | 216 | 15.89 0.522 
1 56.60 | 27.60 | 0.66 10.92 | 17.54, 03810 
Total ..| 264.67 | 89.02 | 5.99 (19.58 | 149.19 | 0.564 


TaBLe X1V.—Heat Balance for Low. Pressure Marine Tur- 
bine (Fig. 16). Speed, 180 Revolutions per Minute. 
Weight pissed through the Blading = 33 Lb. per Second. 
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‘The steam consumption per indicated horse-power 
can be very substantially reduced by quite a mode- 
rate increase in the bucket speed. The heat balance 
for the turbine if run at 216 revolutions per minute 
in place of 180 is exhibited in Table XIII. All 
other conditions are the same as in Table XII. 
he loss in the blading, or, in other words, the 
value of k,, is, it will be seen, very materially 
reduced. The leakage loss also shows a small 
reduction ; but this is, no doubt, merely apparent, 
sud due to the calculation being carried to two 
places of decimals only. The reduction in loss by 
“carry over” is, however, a real gain. The net 
result is that for each pound of steam passing 
through the blading 149.2 heat units are con- 
verted into mechanical work, so that the steam 
consumption is 17,2 lb.. per indicated - horse - 
power-hour at 216 revolutions, as compared with 
“0.4 lb. when the speed was 1 revolu- 
tions per minute. Adding the work done in 
the high-pressure turbine, the consumption of 
the combined plant will be about 11.5 Ib. per indi- 





TABLE XV.—Heat Batance ror Low-Pressure Marine Tursine (Fic. 16, pack 685 ante) WHEN Groups 1 
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cated horse-power hour with a vacuum of 28.67 in. 
With a vacuum of 27 in., the consumption per 
brake horse-power at 215 revolutions will be about 
13.1 lb. The turbine above discussed is of very 
similar proportions to the low-pressure turbines of 
the Carmania. On the trial trip of the latter these 
were run at about 196 revolutions per minute. 
Hence it would appear from the above computa- 
tions that the steam consumption should be about 
14.11b. per brake-horse-power hour of the combined 
high and low-pressure plant. 

When the speed is kept constant the steam con- 
sumption per indicated horse-power hour also ap- 
pears to remain nearly constant for fairly large 
changes in the weight passed per second, and, con- 
sequently, in the indicated horse-power developed. 
On the other hand, as shaft friction, &c., remains 
constant, the consumption per brake horse-power 
will increase as the load is reduced. In Table XIV. 
we give the heat balance for the low-pressure 
turbine, Fig. 16, when all conditions are the 
same as in Table XII., with the exception of 
the weight passed, which is taken as 33 lb. per 
second in place of 41 lb. Table XI. has been used 
in computing this, though this procedure is not 
entirely justifiable ; but the errors involved cannot 
in the nature of things much affect the general run 
of the figures. The steam used in the low-pressure 
turbine per indicated horse power hour is now 


2545 _ 20.4-lb., just the figure obtained with 


124.7 

41 lb. passed per second. The total indicated 
horse-power developed is, however, 5820, in place 
of 7230. 

Though a smaller total of available heat is 
accounted for in Table XIV. than in Table XII., the 
indicated work is nearly the same, so that the over- 
all efficiency works out to0.499, as compared with 
0.474. This gain is almost wholly due to the im- 
provement in the performance of the lowest pres- 


‘|sure groups. ‘The final vacuum being the same 


in the two cases, the volume to be through 
the last stage of group 11 is reduced in the ratio 
of the weights per second, and this, of 
course, makes a corresponding reduction in the 
velocity of flow, thus diminishing the underspeed- 
ing of the groups. In the earlier groups, on the 
other hand, the volume to be is much the 
same for 33 lb. per second as for 41 1b., since the 
pressure at the high-pressure end of the turbine is 
about 33 lb. per square inch absolute in place of 
the 40 lb. per square inch or more required to force 
41 1b. of steam per second through the turbine. 
It appears, therefore, that for a turbine of this 
type running at a given speed, the gain from the 
improved performance of the low-pressure grou 
at, say, three-quarters full load, may well make 
good the loss incurred in throttling the steam at the 
stop-valve. Of course, the improvement in the per- 
formance of the low-pressure groups does not con- 
tinue indefinitely with further reductions in the 
weight of steam passed. After reaching a certain 
maximum value, the efficiency of these groups begins 
to diminish with further reductions in the load, 
with the result that at light load they will probably 
be doing negative work, as indicated in Table VIILI., 
published in our last issue. 

We now come to a matter which would seem to 
be of extreme importance in connection with the 
further improvement of the marine steam-turbine. 

If the stage of a turbine can be run at its syn- 
chronous speed, it is obvious that the best value 
for 6, the entrance angle, is 90 deg., whilst a, the 





angle of discharge, should be as small as practicable. 


On the other hand, the larger the value of 6, and 
the smaller the value of a, the higher must be the 
bucket speed to obtain synchronism with a given 
steam speed. Hence, if the bucket speed is fixed 
by other considerations than those of maximum 
stage efficiency, the above proposition as to the 
best values for the bucket angles at entrance and 
discharge is no longer true. 

The efficiency of the stage is then given approxi- 
mately by the relation 

n = {2p - p*} m. 

Here », = the efficiency of the stage when run- 
ning at its synchronous speed, p the ratio of the 
actual speed to this synchronous speed, and » the 
corresponding efficiency. 

This, therefore, consists of two independent 
factors—viz., », which isa maximum for 6 = 90 and 
a = 0, and (2 p-p*) which is a minimum for. the 
same values of 6 and a. Hence, obviously best 
values of @ and a exist which are different from 
90 deg. and zero. The difference will be greater 
the smaller the value of p. 

It becomes, therefore, of extreme interest to 
discover whether the performance of the low- 
pressure turbine just discussed could be. im- 
proved by altering the setting of the blades for 
Groups 1 to 9, those of Groups 10 and 11 being un- 
changed, as they are already special blades. In 
Table XV. we give the heat balance for this 
turbine when the blades in the groups stated are 
set so that 6 = 65 deg. and ua = 25 deg. If the 
length of these blades remained: unaltered, this 
change in a would, of course, increase the area 
available for flow, so that to keep the conditions 
in proper correspondence with Table XII., we have 
in computing Table XV, shortened the blades so as 
to keep the area available for flow the same as in 
Table XII. The speed, as before, is 180 revolu- 
tions per minute, and the weight passed 41 lb. per 
ens The method of calculation is, of course, 
precisely the same as in Tables IX. and X., but 
w = 0.7660 Vn-1— 0.4226 s in place of its pre- 
vious value, and the speed of synchronism is given 
by the relation S = 0.4454 Vn-1 in place of 
0.8334 Vn -1. 

It appears from the table that the change in the 
blade setting has greatly reduced the losses in the 
blading, — as was to be expected, the loss by 
leakage over blade-tips and by ‘‘ carry over” have 
augmented. The net result is, however, that the 
turbine converts into ‘‘indicated work” 150.05 
heat units in place of 125.2 per pound of steam 
passed through the blading. Hence the consump- 
tion per indicated horse-power per hour is reduced 
to 16.98 lb. of steam in place of 20.3 lb. The 
saving indicated by theory is, it will be seen, a 
very substantial one, and the matter seems well 
worth experimental investigation. 

(To be continued.) 








Tue Late Mr. Pur R. Byiriuixe.—We regret to have 
to announce the death of Mr. — R. Bjérling, which 
occurred on the 27th inst., at Littlehampton. Mr. 
Bjérling has long been known in this country as a pum 
and hydraulic engineer, and coming from bis native 4 
Sweden, as a young man, has at one time and another 
been connected with the firms of Messrs. John Fowler, 
Hayward, Tyler, and ., Joseph Evans, Wolver- 
hampton, Fielding and Platt, and other hydraulic engi- 
neers. At the time of his death he was conn with. 
Messrs. Duke and Ockenden, engineers, of London and 
Littlehampton. Mr. Bjérling was the author of several 
books on pumps, water-turbines, &c, 
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ADMIRALTY NAVAL POLICY. 
To Tue Eprror or ENGINEERING. 


Smm,—The Cawdor ‘‘ Statement of Admiralty Policy” 
and the ‘‘ Douglas Committee’s Report ” have been avail- 
able sufficiently long to enable anyone to p the theme 
of the whole scheme. We now well know how that policy 
has again made the Navy, in so far as the officers are 
concerned, a privileged and class institution Of course, 
it always was the exclusive right of what is sometimes 
termed ‘‘the upper ten,” but with the advent of steam 

wer somewhat a democratisation of the Naval 

rvice. Thirty years since, the sons of mechanics and 
others, with, say, a weekly w could and did sit at ex- 
aminations for engineer studentships. If successful, they 
entered the Royal Dockyards, like the fitter apprentices 
of to-day, omen Se same hours, and resident at their 
parents’ homes. ere were no coll for these men 
other than South Kensington, and cubanenantly Green- 
wich, for a few of the more brilliant, so that they entered 
the Royal Navy as engineer officers immediately on 
completion of their apprenticeship. They proved a 
well-trained, capable, and experien corps, and, apart 
from their dockyard school training, cost the country 


nothing in the making. 
Then came the engineering colleges—Marlborough at 
Portsmouth, and Keyham at Devonport—for the training 


of engineer students. This necessitated an annual pay- 
ment by the parents or guardians. The premium was 
not a heavy one, and the brainy sons of mechanics and 
others could and did continue to become naval engineers. 

Strange to say, the first system was as successful as the 
College one, for it produced some of the finest engineers 
the Navy has ever . Some of these officers even 
grace the Admiralty Board to-day, and the highest 
engineering officials now at the Admiralty were so 
trained. : . 

Up to this ~~ the system of selecting engineer- 
officers was fairly democratic; but now that the engineer- 
officer is ming of indispensable worth and import- 
ance, the powers that be decide that the comparatively 
poor man’s son shall no longer have his opportunity, 
although he might easily prove at an open competitive 
examination his suitability for the Navy, as hitherto. 
Merit and ability are no longer the key to admission to 
engineer officerships inthe Navy. The mandate has gone 
forth that, at any cost or sacrifice, these posts must be for 
the gods alone. Even the high engiueer officers at the 
Admiralty, who entered under the system first referred 
to, must help to blow up the bridge by which they crossed 
td’high estate, thereby preventing the sons of the common 
people from ever commingling with their boys. , 

The sons of the clergy, not too well blessed with this 
world’s goods, as also of tradesmen, clerks, mechani 
&c., are perforce precluded from following the nav 
profession. But this is not all. It was apparently seen 
that, under another name, there still remained in the 
engineering department of the Navy a class of men (the 
artificer-engineers and .engine-room artificers), approxi- 
mate to, but generally in advance of, the engineer of 30 
years ago. e artificer, likewise, is counted a source of 
danger to the class privilege spirit which abounds so 

oxically in this progressive age. He and his type 
must be got rid of at any cost, for being practical men, 
like unto their eo ae some must presently me 
prominent. A secund act in this great drama takes 
place, and another, who never was a mechanic, and never 
claimed to be, to wit, the stoker, is dubbed a ‘‘ mechani- 
cian,” and put forward as the last shot to destroy the old 
engineering fabric of the King’s Navy. : 

Now, one would think at this stage all the threatening 
obstacles had been cleared away, and class greed satis- 
fied; but no! the fear of the commoner’s intelligent son is 
still a fever in the heads of the privileged, for looming u 
in another corner of the Navy comes the commission 
warrant officer, and nothing will suffice until his doom 
is sealed for ever. 

The death-knell of the commissioned warrant officer is 
apparent from the following. On page 164a of the 
Douglas Report is a diagram, showing the career of a 
stoker under the new system. The stoker petty officer 
selected for mechanician, and finally for the two years’ 
course of mechanical and theoretical knowledge, will, 
after a period, be rated ‘‘warrant mechanician,” subse- 
quently “‘chief warrant mechanician,” and then pen- 
sioned. He mes a warrant mechanician, at the 
earliest, at thirty-one to thirty-five years of age, an 
at which the seamen petty officers are considered too old 
to receive the warrant rank. On page 155, paragraph 3, 
we read that the eventual release of the engine-room 
artificers from eyes om duties in the engine-room 
will also release the artificer engineers from the engine- 
room. They will be supplanted by the warrant mecha- 
nicians, who will take entire watch-keeping charge of 
engine-rooms in His Majesty’s ships as soon as they are 
available, and then the names ‘‘engine-room artificer ” 
and “‘artificer engineer” will disappear, to give place to 
those of ‘‘artificer” and ‘‘ warrant artificer.” The exist- 
ing class of “ carpenter warrant officer ” will be abolished. 

e see by page 158 that the disappearance of the 
boatswain and carpenter will leave only one class of deck 
warrant officer who is to be calied “the warrant officer ; ” 
hence uniformity of designation with the engine-room 
warrant officer—‘‘ the warrant mechanician”—will thus 
be obtained. 

From this statement of facts, drawn from this report, it 
is clear that the death-knell of the commissioned warrant 
officer is being sounded : previously, his was a commis- 
sion, pure and simple, without any attempt at class dis- 
tinction. 

The Douglas Committee and the Sea Lords have taken 
credit for much courage in their so-called sweeping naval 
proposals; but it is evident that they were, after all, 








lacking in that wef for apparently. they feared to 
state in plain ish that their intentions were 
to ultimately get rid of commissions for warrant officers, 
and have only two classes socially in the Navy—viz., 
those of the aristocratic order for officers and a purely 
servile class for all other ratings. 

There is discontent enough in the Navy, as evinced in 
the columns of the Press; but an opportunity is present 
for the Government of to-day to step in and again re- 
assert the rights of the democracy, and the principle in 
this connection of the survival of the best and fittest. 


Yours truly, 
November 27, 1906. A NAVAL CORRESPONDENT. 








ENGINEER SUB-LIEUTENANTS FOR TEM- 
PORARY SERVICE IN THE ROYAL NAVY. 
To THe Epitor or ENGINEERING. 

Srr,—Will you be good enough to permit me to make 
public, through the medium of your columns, the condi- 
tions under which engineer sub-lientenants for tem- 

rary service are at present serving in His Majesty’s 

avy? 

In the year 1901 the Admiralty found that the number 
of engineer students no service through Keyham 
College was inadequate for the requirements of the Fleet. 
Various methods were adopted to supplement this num- 
ber ; amongst others, an advertisement was published in 
the leading engineering journals, stating the qualifications 
required of intending applicants for appointment as 
assistant engineers for temporary service ; to each appli- 
cant a printed form was given in which the conditions of 
service were stated. T conditions laid down that 
applicants who successfully passed the required examina- 
tions would rank with assistant engineers on the perma- 
nent list, of twelve months’ less seniority; also that, 


provided their conduct as zeal and ability was 
satisfactory, and they the qualifying examina- 
tion, they would, after six years’ service, promoted 


bod the rank of engineer, and be placed on the permanent 
ist. 
s the time of which I write Meg eg of agen 
of assistant engineers entering the Navy thro ey- 
ham College a exactly cdusilon 3 they enamel out a 
probationary assistant engineers, and after one year’s 
service as such they were confirmed in the rank of assist- 
ant engineer; then, after five years’ more satisfactory 
service, provided they passed the quityns examination, 
they were promoted to the rank of engineer. 

In the year 1903 the famous Admiralty Memorandum 
was issued, giving all engineer officers their new titles, 
and also stating that the ages of officers of the executive 
and engineer branches were to be assimilated as much as 
possible in each rank by accelerating the promotion of 
Fo ara officers. This acceleration has gone steadily on, 
till now, the engineer sub-lieutenant, after passing out of 
Keyham College, only serves for three years, and is then 
promoted to the rank of engineer-lieutenant. 

The assistant engineer for temporary service has in no 
way been affected by these changes beyond having his 
title changed to engineer sub-lieutenant for temporary 
service, and he finds, through absolutely no fault of his 
own, fellows much junior to himself being promoted over 
his head. 

Now I appeal to your readers, is this treatment fair, 
or in any way worthy of the British Admiralty ? 

There are only eleven engineer sub-lieutenants for 
temporary service in the Navy, and these officers have 
at all times satisfactorily discha their duties and 
loyally supported their superiors. Surely it would be but 
a small concession for the Admiralty to make, to extend 
to them the advan received by their brother officers 
who enter the Service through the Royal Naval Engi- 
neering College. 

I am, Sir, yours faithfully, 
Farr Puay. 








BLAST-FURNACE GASES. 
To THE Eprror or ENGINEERING, 

_ S1r,—The problem of utilising blast-furnace gases in 
internal-combustion engines is one that appeals strongly 
to every engineer of economics. Furnace practice in 
America and Europe differs materially in temperature of 
blast, ore analysis, and speed of driving ; therefore, in 
the quality of effluent gases. In Europe it is not con- 
sidered extraordinary to drive gas-engine units with 

furnace gas, while in America it is the exception, 
and those that have done so in America have done so with 
very indifferent success. — 

o my mind, this divergence in experience is due 
to the thorough cleansing of the gas in European practice, 
and the want of it in American practice; and upon this 
point I want to state an experience in the United States, 
and offer what appears to me as an explanation. 

A Westinghouse three-cylinder engine, with cylinders 
15 in. in diameter by 22 in. stroke, was run on blast- 
furnace that averaged about 100 B.T.U. per cubic 
foot. The gas for the supply of this engine came from a 
blast-furnace, passing through the ordinary down-comers 
and dust-catchers, then through four washers and scrub- 
bers and a meter, delivering to the engine. A sample 
taken next to the engine at any time was practically 
free from suspended matter. 

— — run of three poe 9 Bem ge vd 

e ne down. new rings, an ing of the cylin- 
ders. We then found the ports, which were properly 
1} in. wide, narrowed down to little more # in., due 
to a glassy incrustation that had to be chip out with 
tools, Upon analysis this incrustation was found to con- 
tain every element that in the blast-furnace 
charge. e gas having tested free of suspended matter, 
whence comes this deposit ? 








My explanation is that the various elements of the 
furnace were dissolved in CO as car' Is. 

These carbonyls were true solutions in CO, and, there- 
fore, not suspended matter, and not to be removed by fil- 
tering or washing. 

Upon explosion, in which the carbonyls took part, the 
metals were deposited as oxides in the glassy scale men. 
tioned above. 

Yours, &c., 
Marcus RvurHensvre. 

34, Clement’s-lane, London, November 28. 








THE EFFICIENCY OF TURBINE AIR.- 
COMPRESSORS. 
To THE Eprror oF ENGINEERING. 

Srr,—I have read with much interest the article pub- 
lished in your issue of the 2nd inst., dealing with the con- 
siderations I developed before the Société des Ingénieurs 
Civils de France, on the occasion of the discussion on gas- 
turbines, which took place last spring. I agree generally 
with the views put forward in the said article, but I 
should not like to be misunderstood as to turbine air-com- 
pressors and their efficiency. I do not believe that the 
figures I oe on the turbine-compressor of the Béthune 
mines, and which result from ouperanentn made with 
great care, are more favourable than the reality. This 
opinion has been set forth by Mr. Frank Foster in 
the letter he wrote you, published in your issue of the 
9th inst. Mr. Foster takes as a basis two considerations, 
in order to demonstrate that the mechanical efficiency of 
the apparatus considered is not as high as the one I 
calculated first ; he considers that the increase in tem- 
perature of the compressed air, due to the internal losses 
of the a tus, shows that the work absorbed on the 
shaft is higher than that shown by the calculation as I 
made it. 

Iam not of this opinion, seeing that all the internal 
parts of such a compressor forcibly result in an increase of 
temperature in the gaseous mass. It suffices, therefore, 
to add to the compression heat units calculated adiabatic- 
ally those heat units resulting from the excess in tem- 
perature measured on the adiabatic compression tempera- 
ture, to have the total number of heat units absorbed by 
the mass of air. The internal efficiency, therefore, is 
rightly taken as the ratio of the increase in temperature 
calculated adiabatically, to the increase in temperature 
actually measured. From this internal efficiency it 
suffices to deduct the external friction losses—i.c., the 
losses in bearings, which are very low in this class of 
machine. 

Your co dent insists on a second consideration— 
the loss by radiation of the machine ; but he forgets that 
this loss by radiation—which, by the way, is much less 
than he states—has for its result to bring the cycle of 
compression close to the isothermic cycle, and conse- 

uently to reduce the work of compression in the ma- 
chine. 

It iseasy to see that if radiation were high, or, in other 
words, if instead of a jacket cooled simply by the 
ambient air, one had only to deal with a water jacket, 
not only might the gas temperature not rise above adia- 
batic, but might only rise slightly, and might even remain 
constant. In this case the work of compressing the gas 
would be equal to the work done in isothermal compres- 
sion (which is less than the adiabatic work), increased by 
friction losses and radiation. Radiation losses are low, 
owing to the a with which the gas flows through 
the machine, and the low conductivity of air; they cannot 

compared to the losses of an ordinary piston com- 
ae a in which water is injected to cool the gas. 
tarting from the law of Dulong and Petit, and the 
experiments made by Péclet, which have given prac- 
tical coefficients which make it possible to calculate 
the cooling of a cylindrical body placed in the air, I have 
been able to calculate, at least approximately, the radia- 
tion losses of the four groups of the Béthune compressor 
under the conditions of the experiment I stated. 
_ inferred that the temperature of each cylindrical cast- 
iron jacket was practically the average of the entrance 
and exit Seeprncnees of the air in each a: a sup- 
position which is certainly above the actual figure, and 
would tend to increase the losses. The temperature of 
the surrounding air being 14 deg., I found that the loss 
per hour for the first group was 451 heat units, 708 for 
the second, 588 for the third, and 538 for the fourth. 

Seeing that one kilogramme of air circulates in the 
com per second, it is easy with the above figures to 
calculate the increase in temperature the air would take 
if there were no radiation ; it is found that this increase 
in temperature would not reach one degree in any of the 
four groups. The error on the efficiency by not taking 
radiation into account is thus below 1 per cent. ‘ 

There is another means of showing that loss by radia- 
tion cannot be very high in a multicellular compressor, by 
taking into consideration the general observation that loss 
x iation in steam turbines is a —— quantity. 

e efficiency of a turbine can be calculated without 
taking radiation into account ; and experience here gives 
results which agree with calculation. 

Now the loss by radiation in an air compressor must 
be much less than in a steam-turbine, especially when 
the steam is saturated and contains liquid particles in 
suspension. The test made with a a on the 
steam-turbines has shown that this resulted in no advan- 
tage, which further proves that radiation is not of great 
importance in turbo-engines. 

these considerations allow me to assert that the 
figures given for the efficiency of the Béthune compressor 
are certainly not above the actual. 
I am, Sir, yours faithfully, 
JEAN 


Rey. 
Paris, November 26, 1906, 
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SIX-COUPLED PASSENGER LOCOMOTIVE FOR THE CALEDONIAN RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. JOHN F. M‘INTOSH, LOCOMOTIVE SUPERINTENDENT, 














19x 26" 5.9 BOGIE PASSENGER ENGINE 
3570 _ GALLON TENDER 
908" CLASS. 
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So 


TOTAL = 64-0- 


In our issue of August 31 we illustrated and de- 
scribed a class of bogie i 
structed at the St. Rollox Works of the Cal 
Through the courtesy of Mr. John F. 
‘M‘Intosh, locomotive superintendent, we are now/| 
enabled to illustrate a new class of 
the same railway. These engines, of which there will be 
ten, are of the six-coupled 
in.general appearance to those mentioned above. 
chief points of difference are to be found in the wheel | 
diameters, the wheel-base, and in the boiler. The driv- | 
ing-wheels of the passenger locomotives are 5 ft. 9 in. 
in diameter, and the bogie wheels 3 ft. 6 in. in| 


goods engines recent Diameter on tread (bogir).. 


Height of centre from rail... 
Length of barrel i 
Diameter of barrel ... san 
Thickness of barrel-plates... 


senger engines on 


gie type, and are similar 


Breadth at bottom |. ... 
Depth from centre at front 
back 


Thickness of plates, sides ... 


The boiler barrel is 15 ft. 8,°, in. long by 5 ft. 34 in. | Tubes: 
The 2-in. tubes are of mild steel, galva- | 
nised, and number 242. Four independent safet 
valves are provided, each of 4 in. diameter, the wor 
ing pressure being 180 1b. per square inch. 

The cylinders, 19 in. in diameter by 26-in. stroke, | Heating Surfaces : 
are placed between the frames, the steam-chests being 
linders. The valves are worked by the 
enson link-motion, controlled by steam 
reversing gear coupled direct to the shaft. The cranks 
are built up, the crank-axle journals being 9} in. in dia- 
meter and 74 in,.long. The intermediate and trailing- 
axle journals are concave, 7? in. in diameter at the 
centre and 9} in. in diameter at the ends, the journals 
In order to allow of a total side 
play of } in. at the trailing wheels, flexible cou 
as @ The engine is fitted wit 
Westinghouse air-brake, and is also provided with an 
ejector and through-pipe for use on vacuum-braked 
. are further particulars of this 
class of engine, one of which, named the “‘Sir James 
Kung,” we illustrate above :— 


External diameter ... rok 
Distance between tube-plates 
Height of chimney above rail 


Working ressure ... o— we 

engine in working order 

being 12 in. long. Capacity of tanks 

_ Diameter of wheels ... 
Weight of tender, full 
Weight of engine an 


rods are provided. 


engine and tender over 








WESTON -8UPER-Mare.—The extension of Weston- 
i pushed forward rapidly, 
and the landing-stage at the end of the first section will 
ready for the passenger-boat season of 1907. 














| INDUSTRIAL NOTES. 


Once more the question of old-age pensions is 
seriously to the front, more seriously, perhaps, than at 
| any previous time, for the Prime Minister and the 
| Chancellor of the Exchequer have both pronounced in 
its favour, as a matter of ‘‘ extreme urgency.” The 
subject was brought before the Ministers a de- 
putation of between seventy and eighty members of 
the House of Commons. The 8 ers were the Right 
Honourable Thomas Burt, M.P., who introduced the 
deputation, Mr. George N. Barnes, M.P., of the Amal- 
amated Society of Engineers, Mr. Enoch Edwards, 
M.P., of the Miners’ Federation; and Mr. J. C. Taylor, 
| M.P., who represented the employers’ point of view. 
The men’s case briefly put was, that the conditions of 
industry were hardening, and that there was an. in- 
creasing urgency for saving the old and needy from the 
| worry of want. As to this'there can be no question. 
| Mr. Taylor said that ‘all employers, including the 
best. 6f them, were now agreed that provision for the 
|aged was beyond the power of any employer or 
| voluntary association, and must therefore devolve 
upon the State.” The Prime Minister said that he en- 
tirely agreed with everything that had been said on 
behalf of the deputation, and he was only prevented 
by the limits of time and money from acceding to 
| their a. He also agreed that the only satisfac- 
| tory method of dealing with the question was by a 
universal plan by which a pension should be paid to 
any one who applied for it, with, of course, certain 
well-understood exceptions. He was opposed to con- 
tributory schemes involving inquisitorial machinery; 
therefore the scheme must be universal in its applica- 
tion. -The Chancellor of the Exchequor agreed on all 
| points, and said that nothing was nearer to his heart 
|than to be able to submit to the House of Commons 
a financial plan by which provision should be made 
for the veterans of industry. 





The recent disclosures of deficiencies in the super- 
annuation funds of some of our great railway com- 
panies show how difficult it is for even great, wealthy, 
and sound concerns to make adequate provision for 
their workpeople in old age, when they most need 
|help and are unable to follow their employment. 
| Mr. Taylor had these and other failures in his mind’s 
eye when he spoke. In these cases no fraud or mis- 
management is alleged; the failure is due to actu- 
|arial miscalculation. There is doubtless much to be 
| said in favour of a universal plan ; but it is absurd to 
provide for the Dukes of Devonshire, Portland, West- 
minster, and others, a pension of 13/, a year; the 
object is to make provision for the r. Then, 
again, 5s, per week is so small a sum that it will do 
little g unless it is to me some other pro- 
vision. In the Engineers, Botlermakers, jee cil nd 
Compositors, Carpenters and Joiners, and other well- 
known trade unions, the superannuation allowance 
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ranges from 7s. to 10s. per week, or over, accordiog to 
length of membership. In all such cases the State 

msion would be a boon. In the trade unions 
just mentioned comparatively few attain the oge 
of sixty-five; for the average age at death in the 
best is under fifty years. One good thing about 
the proposal is that it will involve no disability, 
as under the r-law system. The latter, indeed, 
will have to be adjusted to the old-age pension 
scheme, if ever it becomes law. In the trade 
unions which have superannuation the outside co-t 
per member of the union is about 6d. per week, the 
average would hardly reach that amount. The uni- 
versal plan favoured by the Ministers would require 
a far larger subsidy from the State than one based 
upon necessity and necd. 





The huge Convention which opened its annual 
sittings in Minneapolis, United States, last week, 
endorsed the policy set forth by the American 
Federation of Labour as regards. the attitude of. the 
Labour Party towards the political parties in the 
States. The Federation reports that nearly 30,000 
unions are affiliated, with a total membership of about 
2,000,000 workers. The policy resolved upon is directed 
against the Democrats and the Republicans, but it is 
said that the latter will have to bear the brunt of the 
contests, as they, it is alleged, have done more than 
the former to oppose and obstruct Labour legislation 
in the States. Mr. Mitchell, the President of the 
Mine-Workers’ Union, it is said, opposed the motion 
in committee, but did not vote against it in the Con- 
vention. The resolution gives Mr. 8. Gompers more 
power to direct and throw the Labour vote on which- 
ever side or candidate he may select as being worthy 
of support or the contrary. It is not intended, at 
present at least, to put up Labour candidates all over 
the country, but to oppose those candidates who fail to 
give assurances satisfactory to the Federation. 





The tour of Mr. J. Ramsay Macdonald, M.P., the 
chief director of the Labour Party in this country, in 
Canada, Australia, and other British Colonies, appears 
to have been a great success, especially as regards the 
welcome accorded to him as the recognised Labour 
leader in the British Parliament. He has been wel- 
comed and féted by all parties and sections, but chiefly 
by the Labour parties in the colonies visited. In 

elbourne the Governor-General received him and his 
wife at the Government House on Tuesday in last 
week. In the Victorian Parliament he was welcomed 
at the Jubilee festivities, and was called upon to reply 
to the toast of ‘‘The House of Commons.” The Labour 
Party are féting him everywhere. He is a pronounced 
Free Trader, and he fails to,see how Australia is 
benefited by Protection. His wonder is that the Labour 
leaders are Protectionist. 





The Parliamentary Committee of the Trades Union 
Congress have resolved to féte Mr. Shackleton, M.P., 
Member for. Clitheroe, in recognition of his action 
in the House of Commons during the discussion on the 
Trade Disputes Bill. They consider. that he did 
much to smooth the way for its passage through the 
Commons. Certainly his outspoken condemnation of 
intimidation and rowdyism during a dispute did much 
to disarm the opposition of employers to the Bill. He 
declared that workmen only demanded the same free- 
dom, as trades unionists, as was enjoyed by the general 

ublic as regards ‘‘ peaceful persuasion ”—no more, no 
ess, 





The Merchant Shipping Acts Amendment Bill was 
read a third time last week in the House of Commons 
without a division, and sent to the House of Lords 
on the same day, where it was read the first time. The 
discussion on the third reading was frivolous, for the 
matter complained of was outside the pale of British 
legislation. A shipowning member complained that 
the Bill did not fix a load-line on foreign shi 
leaving foreign =; That is a matter for the 
country from whose port the ship sails, not for 
the country in whose port it arrives. Apart from 
this the measure appears to give satisfaction to ship- 
owners and shippers in this country. Mr. J. Have- 
lock Wilson gave it his blessing as representing the 
seamen. He ‘congratulated the Government upon 
having produced a Bill whieh, on the whole, was ex- 
cellent.” Mr, Austin Tay-or, of Liverpool, said, ‘‘ the 
Bill was less prejudicial to the interests of shipowners 
and the shipping trade than any Bill previously 
brought before the House of Commons.” Thus on 
both sides the measure was approved. But this is 
not the first time that shipowners in the House have 
shown sympathy and regard for the seamen. One of 
the Labour members suggested that the spirit of Mr. 
Plimsoll hovered over the House, watching over the 
interests of the seamen. But the shipowners and 
shipbuilders of the type denounced by Mr. Plimsoll 
seem tohave disappeared.- In the ten years that Mr. 
George Howell sat in the House he took up the same 
cause and carried measures for fixing the load-line, for 








the inspection of seamen’s food, and other provisions, 
with the consent and even aid of the shipowners. When 
the whole body of laws was consolidated, in 1894, the 
Bill was relegated to a Joint Committee of Lords and 
Commons, of which he was a member, with the Lord 
Chancellor in the chair. To ensure fair justice Mr. 
Havelock Wilson and a shipowner expert was allowed 
in the room for consultation, and the Bill was approved 
and carried. 





Disorderly scenes have again begun in connection 
with ‘‘the organisation of the unemployed.” They 
were started at a meeting of the Fulham Board of 
Guardians on Thursday in last week, when a depu- 
tation of twenty unemployed waited upon the Board, 
being accommodated with seats in the pa The 
spokesman of the deputation declared that there 
were 5000 unemployed in Fulham. The chairman, 
quite respectfully, questioned that statement, adding 
that ‘“‘he had consulted the officials of trade unions 
in the borough, and while not repudiating the depu 
tation, they certainly did not associate themselves 
with it.” A Socialist member of the Board questioned 
the chairman’s statement, and demanded the names of 
those eaid to have been consulted. The chairman de- 
clined to give the names. The Socialist member said : 
‘*Then I tell you it is a lie.” The chairman said the 
expression was un- Parliamentary, and the member was 
asked to withdraw it. This he declined to do, and 
thereupon reiterated it, Brawling and confusion fol- 
lowed, until.at last the meeting broke up in disorder, 
and the members on leaving were hissed and hooted at ; 
and subsequently an indignation meeting was held 
near the workhouse. This, certainly, is ‘not the way 
to evoke sympathy for the distressed, nor to obtain 
public subscriptions for their relief. 


The Durham Miners’ Monthly Circular for this 
month is of more than usual interest. Mr. John Wilson, 
M.P., the general secretary of the Durham Miners’ 
Association, has had to reply to attacks from and by 
the Miners’ National Federation in the common agita- 
tion going on as to whether the Durham Miners shall 
join that Federation. The attacks were at once per- 
sonal and impersonal; the latter, in so far as the 
Board of Conciliation and its methods and results are 
concerned, the former by implication, because the 
allegations seem to be that the miners’ representatives 
on the board accepted an advance of 14 per cent. on 
September 30, while their accusers declare that they 
ought to have insisted upon referring the matter to 
the arbitrator. In replying to the accusations made 
Mr. Wilson, M.P., reproduces the figures set forth 
in the Federation circular. The figures give the details 
of changes from January, 1903, to September, 1906, 
covering nearly four years. In that period there were 
16 fixtures by the board ; of these, four were advances, 
five were reductions, the remainder leaving things 
as before. The net result has been that whereas the 
percentage above the basis rate was 35 per cent. in 
January, 1903, it was only 324 per cent. above on 
September 30, 1906. The lowest point reached was 
274 per cent.; this ruled from October 29, 1904, to 
October 31, 1905. The other points varied from 283? 
to 33? per cent. at other dates. The acceptance of 
1} per cent. advance on September 30 last is defended 
on the score of prudence, and of custom at the meet- 
ings of the board. The miners’ secretary enters into 
details to show that they acted bond fide in the interests 
of the men. He shows that the delays, if the terms 
had been unaccepted, would have been to the disadvan- 
tage of the men. 

The position of the iron and steel trades appears to 
be stronger than ever. In the Midlands the market 
was declared to be a strong one for all descriptions of 
iron. During the past week a good deal of material 
was disposed of, and the output was declared to be 
unequal to the demand. Finished-iron producers are 
said to be well engaged. There has been no official 
advance in prices; but the tendency seems to be 
towards higher rates. Galvanised iron is dearer by 
10s. aed ton and tubes by 5s. per ton. Steel strip is 
also dearer, and other kinds of iron are moving in the 
same direction. The engineering trades in the Mid- 
lands have continued fairly good, but are rather 
more quiet than a month ago. Considerable overtime 
was being worked by ironfounders, which means more 
work for engineers and others. The motor trade is 
brisk ; the cycle trade is fair at Birmingham and 
Coventry, but slack at Wolverhampton. The pro- 
portion of unemployed trade-union members was 2.3 
per cent. ; a month ago, 2 per cent. ;'a year ago, 2.8 
per cent. In the Lancashire districts employment 
continued good generally, a good deal of overtime 
being worked. Brassfounders, however, complain of 
bad trade at Liverpool. The proportion of trade- 
union members unemployed at Manchester, Salford, 
and Liverpool districts was 2.5 per cent. ; a month 
ago, 23 per cent. ; a year ago, 3.8 per cent. In the 
Oldham, Bolton, Blackburn, and Burnley districts 
the proportions were 2.1 per cent. of unemployed ; a 
month ago, 1.9 per cent.; a year ago, 3.3 per cent. 





The slight increase of unemployed may have arisen 
from local causes, for, on the whole, employment con- 
tinued good, though there was a slight decline. In 
the shipbuilding trades the proportion of unemployed 
union members generally was 10.4 per cent. In six 
districts the proportions were higher ; in nine districts 
lower. In the Clyde and Mersey districts there were 
the highest percentages; in the first owing to the 
strike, now over. 





There is a rupture in the working agreement be. 
tween the Locomotive and Firemen’s Union, represent- 
ing some 14,000 men, and the Amalgamated Society 
of Railway Servants. The representatives of the 
former resent the action taken by the latter as sume. 
thing more than want of tact; > en allege breach of 
faith in putting into the agenda for the Conference 
matters which it was ag should be left out. At 
any rate, the breach for the time being is serious. 





At the voting of the Durham and Northumberland 
Miners’ Association upon the question whether or not 
to join the National Federation of Miners, the proposal 
for amalgamation was carried by majorities, but not by 
the requisite two-thirds, so that the matter is still in 
abeyance. But the result shows the trend of opinion 
in the direction of affiliation at no very distant date. 
What will happen it is difficult to foretell, but the 
intention is to kill the opposition to the legal en- 
— of an eight-hour day in mines, from bank 
to bank. 


The concession of 10 per cent. to the cotton opera- 
tives in the manufacturing districts of Fall River is 
said to be certain to affect: the wages of all other dis- 
tricts in the United States—in Massachusetts, Rhodo 
Island, and Connecticut. In the Fall River centres 
some 25,000 operatives are affected, and in the other 
districts some 100,000 operatives. The total increase 
in wages during the last 13 months is equal to 20 per 
cent., and even more in some districts. It would seem 
that there is a boom in the cotton industry in most 
countries, but especially in the United States and in 
the United Kingdom. This ought to mean better 
clothing and household requirements in all the coun- 
tries affected, and in some others also that depend 
upon imports from producing countries, but are not 
manufacturers for home needs. So far Britain has not 
had to complain of want of employment, nor much as 
to advances in wages as a result of better trade. 





An agitation is on foot to secure a minimum wage 
of 24s. per week for all male employés in the co-opera- 
tive movement. The Women’s Guild also seek fora 
minimum wage for females. In this connection the 
leaders, directors, managers, and committees offer 
pc d no opposition to the agitation, for the action 
and proceedings of the union are reported from week to 
week in the Co Operative News, the organ of the co- 
operative movement. 





Lord St. Aldwyn has decided in the case of the 
South Wales Miners’ Federation that they are not 
entitled toa further 24 per cent. in wages as demanded. 
Already they have hod . advances of 2} per cent. in 
May and 5 per cent. in September, this year; but on 
this occasion the claim is disallowed. 





The Scottish miners decided at the delegate meeting 
on Friday in last week to tender notices of their inten- 
tion to terminate the present wages agreement in three 
months. To meet this the coalowners have agreed to 
an audit of selling prices for the current month in order 
to see if such prices warrant an advance, so as to avoid 


a stoppage. 








ManrsHe’s OverLapring Gas .Ticht Sgattne-BLocks 
AND Covers FOR Borers.—We have received from the 
Adjustable Cover and Boiler Block Company, Land 
Chambers, Friar-street, Reading, a booklet containing & 
description of Marshe’s blocks and covers for the setting 
of steam boilers. The seating-blocks are so made that 
each two partially overlap, and so prevent leakage of the 
heated gases into adjacent flues. They also give a sub- 
stantial bearing to the boiler, without projections on 
which soot may lodge. Some of the fire-brick covers 
shown are suitable for the top of the main flue to the 
chimney where the flue is not of large size, and os 
require no centering, being half-lapped at the top, each 
quadrant, from the crown to the springing line, being in 
one piece. A very handy form of covering block for the 
top of the side flues to a boiler is also shown. These also, 
like the seating-blocks, overlap each other at the sides. 
They are made so that they can be readily lifted when 
required to examine the boiler against which they rest. 
The bottom part of each cover rests on a fire-brick seating, 
and the cover is free to move on this seating as on a hinge, 
so that the ex ion and contraction of the boiler 1s 
allowed for. The back of the cover may be filled with 
slag wool, or asbestos packing, in order to prevent leakage 
of air into the flue. Many examples of the application of 
these blocks and covers are illustrated in the booklet. 
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THE ECONOMICS OF CIVIL 
ENGINEERING. 


Presidential Address delivered to the Glasgow Associa- 
tion of Students of the Institution of Civil Engineers, 
November 19, 1906. 

By Donatp A. Maruegsoy, M. Inst. C.E., Engineer- 

: in-Chief, Caledonian Railway. 

At the last meeting of last session I endeavoured to 
convey to you my appreciation of the farther dignity you 
then conferred on me by electing me for a second term 
President of the Glasgow Association of Students of the 
Institution of Civil Eugineers. : 

I can assure you that the lapse of time has not lessened 
that appreciation, but looking back into the past period 
of my presidentship, I can now see that much more might 
have been accomplished, and I feel that I did but little to 
merit again the highest honour which you, as members of 
the Association, can confer. 

You were good enough in the past to accept from me, to 
a certain extent, the will for the deed in my direction of 
the affairs of the Association, and the work of its welfare; 
but I feel that the ey attaching to the t of 
President is still no less great, and I ask you to be con- 
siderate again, and, at least in some degree, similarly 
extend your kind forbearance during the present session. 

At the commencement of last session I read an 
inaugural address. It was somewhat formal and lengthy, 
and in case any of you may be concerned as to the extent 
of my observations on this occasion, I hasten to assure 
you. Happily, I do not require to afflict you so greatly 
again, not only 
formal presidential address on a second term of office 
might be without precedent, but for the better reason 
that on this, the opening night of the session, we are to 
have the pleasure of listening to the reading of the 
historical essay entitled ‘‘A Brief History of Civil 
ngineering,” which has been adjudged the best in the 
competition for the President’s Prize, and the author of 
which is Mr. James B. Harvey, Stud. Inst.C.E. I will, 
however, with your permission, make some pertinent 
observations on a subject of outstanding interest—a 
subject which, although of much importance to all civil 
engineers, gets, I am afraid, but little consideration by 
many. 

In my presidential address of last year I indicated that 
civil engineering was more concerned in things that were 
new than in things that were old. But we have it on 
high authority that there is nothing new under the sun ; 
and I would like to qualify my statement of last year 
to the extent of saying that there is at least one part of 
the work of many civil engineers which is not only very 
old, but also very ancient. 

You will recollect that I defined the civil engineer as 
one who had ‘‘to do things;” but the definition would 
have been much more complete had I borne in mind at 
the moment that things wear out, and that in many cases 
the civil engineer is one who has not only ‘‘ to do things,” 
but also to maintain things. 

The work of maintenance is one of the manifold duties 
which many civil engineers have actually to perform ; 
and the maintaining engineer is constantly concerned as 
to its cost ; but the cost of maintenance should also, in at 
least as great degree, be a matter of much anxiety to the 
constructing engineer, and it should constantly fill his 
thoughts. I feel, therefore, that in the short time at my 
disposal I may serve good purpose by briefly directing 
your attention to the matter of the economics of the 
maintenance of civil engineering work and to the financial 
consequences of things wearing out. 

There are two distinct aspects in which the question of 
the maintenarce of civil engineering work presents itself 
to the wind. There is what may be described as the 
“fleeting aspect” in the period prior to construction, 
and the “lasting aspect” in the period subsequent to 
construction. A part of the daily work of my life is such 
as to suggest to me that I might present the subject to 
you from the point of view of the latter, and deal with 
the economics of actual executive maintenance work ; 
but I feel that I may be able to make my observations 
more generally interesting from the standpoint of the 
former, as it will give me the opportunity of .impressin 
on you the importance. of acquiring such knowledge an 
experience as will qualify you to be able to appreciate 
what is right, or, rather, to know what is wrong in the 
design of works and in the selection of constructive 
materials, and in construction from the maintenance 
point of view. 

_I have found in my experience that there are many 
civil engineers who do not appear to concern themselves 
in the slightest degree with, and who never even seem to 
think of, the maintenance of the works which they design 
and construct. And yet, students, the matter of main- 
tenance and its cost is one of vast importance, for, unfor- 
tunately, there is great and constant tear and wear and 
decay in all civil engineering structures, with resulting 
enormous and continuous expenditure in upkeep. 

Things are always getting done in the sense of wearing 
out, and in the design, as well as in the construction, of 
civil engineering works we are all a to forget that we 
are, 80 to 8 , constantly overhung by the sword of 
Damocles, in the form of ultimate and stern necessity for 
expenditure in repair and renewal. There is immense 
expenditure in the maintenance of civil engineerin 
works; and you will, I feel sure, be surprised when 
tell you that in connection with railways alone, as the 
Board of Trade returns show, over 30,000/. is spent on 
every day of the year in the maintenance of the railways 
of the United Kingdom, Just think of it—expenditure 
of considerably over ten millions sterling per annum in 


the upkeep of the permanent way, si i 
y, signals, stations, 
tunnels, and other structures and works on 


bridges, 





use a very long, elaborate, and |: 


British and Irish railways, due to their being affected by 
tear and wear and decay. And, of course, in some degree 
there is expenditure of a similar character in the other 
numerous branches of civil engineering, such as water 
works, dock works, drainage works, and tramway works, 
so that all civil engineers are concerned. ‘ 

Structures and materials of all kinds are continually 
wasting and wearing out, and the questions attaching to 
their maintenance and the necessity of their renewal are 
so important and so difficult as to merit very s con- 
sideration. The problem of the preservation of stone and 
steel, for example, remains unsolved, and in design and 
construction their lasting qualities are a continual source 
of anxiety to the civil engineer. Both of these materials 
are continually wearing out, and you may think it encou- 
raging when I state that a great fortune awaits the young 
civil engineer who produces a proper and lasting preser- 
—— or rather, I should say, a sure preventive against 

ecay. 

There are at least two outstanding fundamental factors 
in the economics of the design of civil engineering work : 
there is the necessity for economy in the first cost from 
the point of view of the minimum charge of interest on 
capital expended, and there is the necessity for prudence 
from the point of view of sufficiency coupled with the 
‘cost of maintenance. I would have young civil engineers 
specially remember that in the selection and approval of 
materials it is essential that there shall be exercise of such 


‘sound judgment as will have the certain effect of securing |} 


durable work—that is, work that will not be unduly 
ng by the ravages of time and tear and wear and 
ecay. 

The unfortunate necessity of having continually to 
spend money in im 5 and renewal must be constantly 
borne in mind, and I say that the civil engineer does not 
do his duty if in scheming, designing, and constructing 
work he fails to realise and constantly remember that 
things wear out, and that it is essential that he should 


‘ensure that in ali reasonable time there shall be the least 


possible expenditure in maintenance. It is the absolute 
duty of the civil engineer to devote himself to considera- 
tion of the means by which the everlasting burden of 


‘perpetual expenditure in maintenance may be minimised, 
‘and he must have great regard to practicability, and so 


design and construct work that its upkeep and renewal 
may be readily accomplished with the least possible in- 
convenience and at the least possible cost. It is, of 
course, im ible so to design and construct works that 
there will be no need for any expenditure in maintenance 


and renewal ; but I contend that by the exercise of reason- 
able discretion in the design, care in the selection of 


materials, and thoroughness in execution, it is possible to 
ensure that expen?*t»rs being at the minimum. 

The forces of Nature are such that the problem of the 
arrest of decay is one that can never be altogether abso- 
lutely solved, however much the wasting effect may by 
artificial means be lessened. In tear and wear, however, 
as distinct from decay, the civil engineer has, I think, 
perhaps greater scope for the exercise of professional 
skill and the securing of efficiency and sufficiency, quali- 
ties which sound very much alike, but which, if carefully 
analysed, will in several respects be found to be different. 
There is a medium in everything. Ido not suggest that 
civil engineering work should be made of such substantial 
strength as structurally to last forever. Over-sufficiency 
and insufficiency in the strength of work are equally 
civil engineering. 

Many of you may have heard of the well-known Scottish 
civil engineer—he was an old master of mine—who, in 
respect of retaining-walls, used to 4 that when a wall 
of his design stood up without the slightest sign of move- 
ment he considered himself to be a bit of a fool, for in 
some degree it would appear that he bad wasted his client’s 
money by making the wall too strong. When it failed 
and tumbled down, as retaining walls will in certain cir- 
cumstances, sometimes inexplicably do, he considered 
himself to be worse than a fool, for he had wasted money 
in a greater degree. But when the wall stood up and 
showed the slight hair-crack, which, in certain circum- 
stances, one frequently looks for and does not object to 
see, he considered himself to be a very clever engineer 
indeed ; for he had designed and constructed a wall which 
did neither more nor less than it was intended to do, and 
he had exhibited that quality of prudence which expends 
money to advantage and incurs no waste. 

I say, again, that the lasting qualities of materials 
must carefully taken into consideration, and work 
must be so designed and constructed that it will not 
unduly wear out. Take a homely example. I have no 
doubt that — of you young men do as I did in days 
gone by ; indeed, as I do still. In selecting cloth for a 
new suit of clothes one usually asks oneself a simple ques- 
tion. Is this material suitable for me? Will it serve my 
purpose ? It is very pretty indeed, and appears to be be- 
coming ; but will it wear well? Wall it wear well ? 

In the design of civil engineering work, and in the 
selection of materials, do not, I beseech you, forget this 
little alliterative interrogation. Will it wear well? I can 
assure you that constant remembrance of it will be the 
saving of untold wealth. 

As I reminded you last year, civil engineering is the 
art of making a sovereign earn the most interest ; and we 
must not forget that civil engineering works are alto- 
gether founded on a commercial enterprise, In the early 
part of their career, young civil engineers do not appear 
to realise this, so that again I emphasise it ; again I urge 
it on them. 

The payments out of revenue for renewal and in the 
attempt at preservation of civil engineering works are, as 
I have indicated, very great. My experience of young 
civil engineers, and, indeed, of some that are older, is that 

do not appear to realise that the cost of renewal 





the 
and maintenance must be paid for out of revenue. If you 





apply your minds to the subject, for a little, and think, [ 


am sure you will appreciate that there cannot any 
money available for dividend—that is, there cannot be 
any’ legitimate _ paid in any commercial concern 
until all expenditure necessary for the upkeep of the 
Soe works of the undertaking has been properly 
ebited. 

To state a case in — and mark it in your memory 
by figures, but with apology for again making special 
reference to that delightful branch of the profession to 
which I have more particularly devoted myself, you will 
be interested to know that, on a capital of about 
1,100,000,0002. invested in the railways of the United 
Kingdom, while the gross annual income amounts to 
about 113,000,000/., only about 44,000,000/. is paid to the 
shareholders in dividends. The remainder is spent in 
working expenses, sane which is included the cost of 
maintaining the physical works, and which, as I have 
already informed you, amount annually to considerably 
over 10,000,000/.—that is, nearly 10 per cent. of the gross 
annualincome. The amount to which this 10,000,000/. of 
annual expenditure in maintenance can uced is the 
particular economic problem of the railway engineer. 
There is, however, a similar problem in economics for 
solution by you all—if not yet professionally, then 
domestically—down to the thrifty buying of your clothes, 
bo wen Aarne ag | is, as I have suggested, a good, if some- 
what homely, illustration of the economics of maintenance, 

My dictionary describes economics as being ‘‘the 
science of managing a commercial concern with proper 
frugality, having regard to administration of its income.” 
In such a meaning | would like to think of economics as 
being one of the exact sciences. It is certainly an im- 
portant science, kindred in every way to, and the com- 
plement of, civil engineering. Totest, I would say that 
economics is, quite as much as mathematics, an integral 
part of the science of civil engineering, and as such it 
should be systematically taught in our engineering col- 
leges. The subject should be the special and constant 
study of all civil engineers, for there are, economic prob- 
lems for solution, not only in the tear and wear and 
decay of things—that is, in the maintenance of civil engi- 
neering work—but also in the very inception of a civil 
pm pooner J scheme, as well as at every stage of design 
and construction, in its consummation. 

Economics is not, mark you, the knack of making 
money ; it is rather the science of spending it. Civil 
engineers have the reputation with many people of 
being spendthrifts, but not, of course, in the ordinary 
acceptation of that term. They are certainly spenders, 
so that it appears to go without saying that they should 
be trained in the administration of income—that is, in 
the science of spending and the art of saving. 

Civil engineers do not in a direct manner make money 
for the commercial concern, but a definition of the ethics 
of civil engineering — quite well be the increase of 
the productive value of capital, by prudent expenditure 
in first cost and frugal administration of income in respect 
of the requirements of maintenance. 

The railway engineer, for example, is every day en- 
deavouring to lessen the proportion which the cost of 
maintaining the physical works of the undertaking bears 
to the total income, with a view to increased dividend. 
He is striving to reduce that 10 per cent. proportion of 
the gross annual income of the railways of the United 
Kingdom of 113,000,000/., to which I referred, in order 
that there may be a greater amount available for payment 
in dividend to the shareholders than the 44,000,000/., 
which I mentioned. The commercial element is every- 
where present in all civil engineering work, and the civil 
engineer has much financial responsibility. It behoves 
him, therefore, to study the economics of his profession 
in all its branches, and it is from this point of view that I 
urge the importance of the consideration of the work and 
cost of maintenance, and the necessity there is of so de- 
signing and constructing work that the inevitable ex- 
penditure in upkeep may be lessened. 

So important in my opinion is this matter of mainten- 
ance and its cost that I do not hesitate to express the 
opinion that experience in the actual work of maintenance 
and in administration of the consequent expenditure 
should form an essential part of the pe ene training of all 
young civil engineers, and I strongly advise them to give 
the subject very special study. I will go further and say 
that the civil engineer who has not practical experi- 
ence in maintenance work, or who has not, .at least, speci- 
ally studied the economics of the subject in ali its 
bearings is, in my opinion, not well qualified either to 
design or to direct the design and construction of works. 
It is only by special study of the financial and other 
consequences of tear and wear and decay that the young 
civil engineer can be trained to have appreciation of what 
I will describe as the eternal fitness of things in the selec- 
tion of materials in connection with the design and con- 
struction of civil engineering work. I can assure you, 
students, that this is an essential qualification of the civil 
engineer. It is a qualification which every true civil 
engineer possesses, and one which every young civil engi- 
neer must in some way or other constantly strive to 
acquire, preferably, if possible, in the school of practical 
experience. 

Apart from the absolute necessity of always keeping in 
view the fitness of things in the selection of materials fur 
use under varying circumstances, the civil engineer should 
in the design of works consider the question of their main- 
tenance from two points of view—from the point of view 
of practicability in repair and renewal, and from the 

int of view of cost. The desiderata are really identical. 

hey are both matters of money. As I have already 
indicated, work must so be designed and constructed that 
it can be readily repaired. Indeed, facilities for the 
maintenance of work should be specially provided. 

A year ago a contractor came to me and stated that if 
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ve it. In order to stop 
say in Scotland, and prevent their harming his 
reputation, he ultimately ordered that all the steelwork 
which could be seen by the man in the street, was to be 
painted, but that the other steelwork need not be painted. 

I said before, there is a reason for everything, and 
this was the reason given to me for the apparent 
ferent treatment of the steelwork. 


the design of the steel superstructure of a new bridge, 
which he was building under my direction, were modified, 
he would be able to save a good deal of money in execu- 
int of view of facility in first con- 
with him that he was right, and 
elp him if I could; but I really answered 

im by asking him carefully to consider, and come back 
the next day and tell me how, in the future, the 


tion. From the 


soldier that, on the occasion of a brilliant charge in batt|e 
he enthusiastically exclaimed : ‘ C est ifique, mais 
ce n'est pas la guerre.” The antithesis of this expression 
might be used in respect of the bridge over the usque- 
hanna River ; for not only is it magnificent, but it is also 
the v mage pgp of good engineering from the 
point of view of the economics of maintenance. 

The constructing civil engineer, who has had executive 


read | charge in maintenance, has such matters continually in 


think the reason was a sufficient one, for the moral I 
into it is, that in civil engineering, as in everything else, 
one should never leave anything in such a way as to 
uiring explanation. There is seldom 
meking explanation, and if there is, 
noone believes the explanation. That is worth remember- 
My American friend was wise in his generation. 

I had a letter from a country gentleman the other day, 
reserve the amenity of his 


structure, as he pro} to have it, could be renew 
reasonable cost without entirely stopping the road and 
railway traffic whieh passed over an 
has not returned yet. That bridge was 
designed from the point of view of practicability in 


under it respec- 


+ of the cost of maintenance, only such 
material should be used in construction as will wear well, 
and in selection there should be consideration of all the 


esting that, in order to 
adverse and other circumstances of the site of the dine pe 


district, a railway station which my company are con- 
structing there should be painted entirely white. Fancy 
the frivolity of the dainty white for the entire decorative 
colour of a somewhat ordinary wayside station. He 
presumably thought that he was di 
architect ; in other words, with a man whom it would be 
idle to try to convince that there was such a thing in 
this world as the eternal fitness of things in design and 
decoration from the maintenance point of view. The 
tful reply was that in railway work we 
had to mind t Ay epee and that, —— usual 
practice, it wou necessary to paint the station in 
quiet and sedate shades of brown, relieved and picked 
out, however, with pleasing bits of white, 

To give further cases illustrative of good practice, I 
would remind you that in selecting timber one is 
frequently face to face with the difficulties attending 
the getting of red pine, when, from the maintenance 
point of view, it should be used in preference to pitch- 

ine; and similarly, and for the same reason, 

eart is usually used in pierwork, notwithstanding 
the best of pitch-pine is less than one-half the cost of 
In piled foundation work, however, the 

is met by the use of the cheaper material, 
be driven to such depths as to 
ensure tha‘ no part of it will be exposed to the atmo- 
sphere, it wil) practically last for ever without any 

diture in maintenance. 

t has been frequently found to be pe 
pound foolish to have been 
reservoir puddle trench in o 
of excavation and puddle, and thereby save 
The result in such cases has invariably proved disastrous 
and costly by reason of resultin 
water and continual drain of expe 
There have also been similar unfortunate consequences 
by reason of the selection of the wrong materials for use 
in construction. One has frequently to investigate the 
i meable and other qualities of 


In connection with the building of an important sea- 
wall, one of my candid and critical friends remarked to 
a splendid sea-wall; but wh 
squared rubble masonry ? 
much easier in construction and more 
economical in cost to face it with concrete.” My answer 
was that my company preferred to have the wall faced 
now with rubble masonry rather than have it ultimately 
faced with gold. That wall was designed and constructed 
from the point of view of cost in maintenance based on ex- 
perience acquired in the execution of remedial work in 
connection with another sea-wall which had been built 
with a concrete face ; but which, in a few years after being 
built, in its special circumstances, failed to such an extent 
that its face had practically to be covered with sovereigns. 

Circumstances are such that on this occasion I am only 
able to deal more or less with the abstract in maintenance. 
Had time allowed—which it does not—I might have sub- 
mitted a concrete example and discussed with you in more 
interesting detail some of the many i 
uently arise in the design of works and in the 
of materials from the maintenance 
owever, endeavour briefly to indi- 
cate and convey to you the character of 
of works when, in selection 
of material, there is consideration of the economics of 
durability—when the civil engineer puts the question, 
** Will it wear well?” 

In this part of the country a familiar case in point 
would be the choice between stone and blue brick and 
concrete for the facing of masonry structures, considera- 
tion being given to the respective lasti 
these materials as well »s to the finish 
Then, in the design of steelwork, if there was any regard 
at all for economy in expenditure in maintenance and 
renewal, there would be much more done in many cases 
than merely give section sufficient to meet the calculated 
while, from the same point of view, it is possible 
that the wearing qualities of cast iron as com- 
with steel, apart from their respective strengths, 
might in certain circumstances make it the more accept- 


me: *‘ You are buildi ing with a British 


should it be faced wit 


for when pitch-pine can 


ring in the depth of a 
to lessen the quantities 


_ constant leakage of 
iture in maintenance. 


and economic 


rickwork, concrete, 
ce and consider their respective 
advantages from the points of view of efficiency, first cost, 
and ultimate outlay in upkeep. Then in kindred work, it 
is conceivable that in many circumstances economics may 
demand the use of rock asphalte for the water- proofing of 
surfaces rather than cement rendering, notwithstanding 
that the first cost of rock asphalte may at least be double 
the cost of cement rendering. 

Keeping in view the necessarily hard tear and wear, 
the coping of adock-wall would be made of 
than of freestone, notwithstanding that a freestone co; 
would be about half the price of a 
design of the dock 
the point of view o' 


From several maintenance points of view it is, in man 
cases, cheaper and better in the long run to 
than to lay granolithic, even with the first 
cost of granolithic less than one-half the cost of Caithness 
flags. Similarly, there might be circumstances making it 
desirable to discard the macadamised surface of a road- 
way and pave with causeway setts—even with granite 
rather than with whinstone—and this notwithstanding 
the very great difference in the respective first costs. 

Such consideration of the price of paving leads one to 
moralise, and wonder if the laying of wood pavi 
in the streets of London comes within the eternal fitness 

t of economy in maintenance. I 
ut 1 would say that the amount of 
nt in the maintenance of the London 

rond the dreams of avarice.” It must 
reckoned in millions, for the streets are always up. 
And in Glasgow, with its granite causeway, while the 
ving is probably much the same as in 
ite setts will at least be five times 
longer than that of wood blocks, and the granite cause- 
way has the additional virtue of being more sanitary than 
wood paving. But wood-block paving is less noisy, and 
as this is the reason of its being in London, who will say 
that much money in maintenance is not well spent if it 
lessens the infernal din of the tremendous traffic of all 
kinds in the streets of our great cities, and tends to 
diminish the mental agony and physical torture which 
the noise of the numberless street vehicles increasingly 
inflicts on the people. But this is a digression and 
without apparent reason. 
reason for everything in this werld, as illustrative of 
which I will relate a little incident of an ins 
some engineering works in America, which 


few years ago. 
When in New York City, I asked a well-known civil 


ite cope; and the 
considered from 
voiding continual dredging after 
completion, thereby saving cost in maintenance, even if to 
ensure this the first cost in construction had to be con- 
siderably greater. 
In the location of a railway and in its construction the 
balanced against the cost of working 


ingly. There would be no 


of things in res 
have no figures, 
money annually s: 
streets mist be “ 





and the cost of maint ; 
would be determined accord 
tunnel or covered way if reasonable first cost would 
ensure open cut and thereby lessen the cost of maintenance; 
and from the same point of view, steel would not be used 
for the superstructure of a bridge if the structure could 
Then good drainage would 
vided and sufficiency of the best possible 
rdless of cost, with 


first cost of street 
London, the life o 
be built entirely of stone. 


ballast would be deposited, almost 
the object of lengthening the life of the sleepers and of 
readily maintaining the surface in order that there might 
be smooth running, less friction, and the minimum tear 
and wear of rails and rolling-stock. 

In travelling on the Pennsylvania Railroad of America, 
a few years ago, I had the privilege of inspecting and 
crossing a new viadact which had just been constructed 
good | over the Susquehanna River, which is said to be the 
longest stone structure of the kind in the world. 
h and 52 ft. wide between the para: 
‘our lines of rails. The main part of the 
consists of forty-eight arches of 70-ft. span, and it 
is built entirely of square rubble and ashlar masonry. It 


There is, however, a 


his mind, and, in considering the merit of any construc. 
tive material, Iam quite sure he never forgets to put the 
question, “‘ Will it wear well?” 
_ It sounds a strange thing to say that drainage is 
in some degree synonymous with good dividend. In al! 
civil engineering work: however, judicious first cost and 
the exercise of skill in properly dealing with water uiti- 
mately saves much money in maintenance. .This leads 
me to say that most of the ills the civil engineer is heir 
to are attributable to the effects of water; and from the 
point of view of the economics of the maintenance of 
works, I would describe water as being the greatest of 
the forces of Nature with which the civil engineer has to 
contend. 
I was fortunate h in my younger days to see 
failure of almost every kind of civil. engineering work ; 
and, retrospectively. reviewing the several cases in my 
mind, I can say that, with some few exceptions, these 
failures were directly or indirectly attributable to the 
action of water. The debit to maintenance and revenue 
aceount in respect af. remedial work necessitated by the 
action of water is enormous ; and I would ask you young 
engineers to mark specially, and inwardly divest the 
saying attributed to a well-known Scottish contractor of 
the recent past :—‘‘ Ye canna cheet watter.” Never was 
there a saying more true. 
It is not 80 much the impetuous flood and the flowing 
tide that one has to guard against, and never forget, in 
the design of works from the point of view of mainte- 
nance, but rather the terribly insidious and stealthy 
action of water, which never stops, and which inevitably 
results in decay as silent and as certain as the grave. 
There is, perhaps, nothing more melancholy or more 
remorseful to a civil engineer than to live to see work 
which he has designed and constructed crumble away and 
decay. The idea of this, however, is merely a senti- 
mental incentive to appreciation of the fitness of things 
in design and construction, and my object this evening 
is rather to impress on you the necessity for thoroughness 
in connection with everything pertaining to the lasting 
qualities of work and its maintenance from the point of 
view of pounds, shillings, and pence. The continual 
drip, drip, drip of money in maintenance, and the ever- 
lasting pay, pay, pey in renewal is a civil engineering 
roblem calling for careful and. constant 
consideration by us all. A penny saved is a- penny 
gained ; and, as you will understand, every penny egiti- 
mately saved in maintenance is profit on the undertaking. 
I say legitimately saved, for there is false economy and 
true economy. False economy ultimately spells commer- 
cial disaster as well as engineering failure; but true 
economy is, as I reminded you-last year; the source of 
very great revenue, as well as of a handsome dividend. 
It is not incompatible with our high professional ideal 
to say that the making of dividends is one of: the chief 
ends of the civil engineer. Dividends can be made— 
or at least can be increased—by judicious economy in 
expenditure in maintenance. xpenditure in mainten- 
ance, in its turn, can to a extent be governed by 
skill in design, judgment in the selection of materi 
and thoroughness in construction. This is the gist and 
lesson of my address, and I ask you to note it and 
= f id h | ed i 
not forget, students, that a penny properly saved in 
maintenance is a ener Ba gained for dividend. 
I feel that I have written enough to impress on you 
the great necessity of constantly bearing in mind that 
‘“‘decay’s effacing fingers” touch everything in civil 
engineering. In addressing you as I ‘have done, I have 
purposely adhered to the single subject of the wear of 
things, with the view of marking maintenance on your 
mind and memory. Its importance indeed is such that it 
should be engraved on your heart. This, however, is 
nee too much to expect, and my purpose will be 
served if your irritation, due to my reiteration in the 
subject this evening, has the effect of permanently getting 
it on your nerves. F 
Every young civil engineer must so educate himself, 
and get such experience, as will make him instinctively 
feel throughout the entire course of his professional 
career that he is being continually stalked by the spectre 
of expenditure in repair and renewal, and constantly 
followed by the Nemesis attaching to even the slightest 
disregard of the fitness of things in design, in selection 
of materials, and in construction. : 
Remember, students, that things will wear out, and do 
not forget that it is part of the work of your life to 
endeavour to reduce to a minimum the eternal drain on 


the resources of revenue. 


engineer in practice there to tell me why in certain work, 
which he was constructing, parts of the steelwork 
inted and parts were not. 
with the view to preservation, and to econom 
tenance, all the steel-work was to be embedded in con- 
crete, and that he considered that in such circumstances 


has taken the place of a girder bridge, which, due to tear 
either to be altogether recon- 
an entirely new bridge. After 
e cost of maintenance, and of 
the certain necessity of further renewal in the future, 
it was decided to build a new bridge alongside the old 


and wear and decay, ha 
structed or be replaced 


He explained that, 
much consideration of 


I hold a brief for the economics of civil engineering, and 
I plead for durability, for I continually think of the main- 
tenance of work, and I always remember that, ae Shake- 
speare puts it, ‘tthe whirligig of time brings in his 


revenges. 


it was immaterial whether the steelwork was painted or 
not. Personally he thought it better to leave it un- 
painted when it was to be embedded in concrete, and he 
acted in the light of this opinion. 
street, however—his candid friends—who thought they 
friend’s business than he did him- 


bridge, but with stone arches instead of reconstructing 
in steel. You ean imagine the 
a splendid masonry structure in its beautiful line in the 
Many men in the} landscape and its fine perspective in the setting of verdant 
foliage on each. side of t 
is splendid; but it appealed to me as much from the 


utilitarian standpoint, for here there was a practical 


knew more about m 


self, but who had no knowledge of the ultimate intention 


I have done; but before I sit down I would like to 
say that in my observations I have merely, so to speak, 
touched the fringe of the matter of maintenance with the 
view of directing your line of thought. There is not time 
on this occasion for me to domore. Much more, however, 
remains to be said and done, and I am going to ask you 
to think the problem out for yourselves and discuss 1t 


with each other. 


ition of the inevitable co’ 
tear and wear and decay and real expression of the eternal 
fitness of things in durability. It is recorded of a gallant 


to have the steel embedded in concrete, spoke to him, 
and also, unfortunately, spoke to others, as to the apparent 
negligence indicated by the failure to paint the steel and 








You will observe from the Syllabus that a night of the 
session—January 21—has been set apart for the reading of 
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short essays and a general discussion on the maintenance 
works. 

ofthe desire of the Council is that at least a dozen 

members of the association should each write an essay 

on maintenance extending in length to about four or five 

hundred words—that is, such an‘ essay as can be 

within five minutes’ time or thereby. f : 

The essence of my observations this evening might be 
described as being the eternal fitness of things in the 
design and eonstraction of works from the point of view 
of practicability and cost in maintenance ; but it is not 
necessarv that this should be the text in the com tion 
of the short essays which I hope many of you will write 
and read. The subject of maintenance may be treated 
in the broadest manner. For example, some of the 
members may think it of importance to consider the 
influence of maintenance on design from the standpoint 
of sufficiency for the limited period within which a work 
may become obsolete: while others, again, may deal with 
maintenance in itself, and‘contend for “ the-stitch-in- 
time-saves-nine” principle, even with the requirements 
of safety not calling for immédiate expenditure ; and, of 
course, there are many other directions from which the 
subject: may be approached’ and discussed. All essays 
will be welcome ; and it is hoped that there will be essays 
on the maintenance of works in all the branches of civil 
engineering. ’ 

Each writer will read his own-essay at the meeting, and 
there will afterwards be a general discussion on the sub- 
ject of maintenance and the merits of the several papers. 
In order to give zest to the proceedings of the evening, 
the Council have decided to present a prize to the writer 
of the essay which is adjudged the best by the votes of 
those present at the meeting when the essays are read. 
The prize will be in the form of an engineering book to 
the value of about a guinea, and it will be presented to 
the successful essayist on the occasion of the annual 
dinner in January next. 

I can assure you. students, that it will repay you to let 
the subject of maintenance he uppermost in your minds 
for the next few months, and if your consideration during 
that time results in your thoughts being more marked by 
being put in writing for the purpose of being read here 
in January ‘next, you will, I feel sure, derive lasting 
benefit. 

Students. I trust that throughout your career you will 
always realise the importance of the eternal fitness of 
things in design and construction from the point of view 
of things wearina out ; and in the selection of materials 
you must never fail to remember. that little alliterative 
interrogation ‘‘ Will it wear well ?” 

In conclusion I would say, ‘‘ Mind the maintenance,” 
Throughout your career let ‘‘ maintenance” for ever be 
your professional watchword. 








THE DEVELOPMENT AND PRESENT 
STATUS OF THE STEAM-TURBINE IN 
LAND AND MARINE WORK.* 

By E. M. SPEAKMAN. 


THE conversion of heat energy in the turbine takes 
place in two stages:—Firstly, from thermal to kinetic 
energy; secondly. from kinetic energy to useful work, 
though the transformation takes place simultaneously. 
Expanding through a definite range of temperature and 
pressure, steam exerts the same energy whether it issues 
from a suitable orifice or expands against a ing 
piston ; it is in the more perfect absorption of this energy 
that the turbine obtains its greater economy; its other 
advantages are inherent. Some attention may be de- 
voted to the systems of this utilisation. The simplest is 
undoubtedly the De Laval method. Composed of s 
single wheel, the steam is adiabatically expanded in a 
stationary nozzle throughout the full-pressure drop avail- 
able, the only losses being due to friction and conduction 
of heat along the walls. The kinetic energy, however, 
which appears in the form of particles of steam, moving 
at a very high velocity, cannot be wholly absorbed by the 
wheel, and a departure from the ideal occurs from this 
cause, A-practical difficulty is introduced by the laws 
which govern the efficiency of absorption requiring the 
wheel speed to be about one-half that of the jet, and on 
account of the want of a material of sufficient tensile 
strength this is unobtainable; as it is, gearing must he 
introduced in order to obtain speeds of rotation on the 
counter-shafts capable of practical application, so that 
turbines of this type have not been made in sizes greater 
than 250 kilowatts, though in* smaller sizes they have 
proved extremely economical. Toredycethe speed with- 
out the intervention of gearing. Parsons, in 1890, patented 
and made a turbine, as adopted later by Rateau and Zoelly, 
with one wheel in each stage, the action being similar 
to that of De Laval’s; but, while reducing the loss due 
to exit velocity, increased friction is introduced by the 
nomber of dises revolving in the steam. The two types 
differ somewhat in construction, Zoelly using only suffi- 
cient stages to enable him to dispense with diverging 
nozzles, and, consequently, higher&team and blade speeds 
than Rateau, who adopts more wheels and a reduced 
velocity, the ratios of the two, however, being the same 
in each case. Curtis introduced a modification of this 
nultiple-stage type in 1897, reduoing the number of 
stages, but placing two or more rows of blades on each 
wheel. These turbines are all of -the impulse type; the 
pure reaction tarbine, such as Hero’s engine, not being 
found commercially successful. 

lhe action of steam in the Parsons turbine was fully 


described in the author’s paper of last year.+ It consists 
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of a simultaneous absorption and a of energy in 
the moving rows, as opposed to the nozzle expansion and 
wheel absorption of all other types. From the diagram of 
velocities (Fig. 7, page 761 of vol. Ixxx.), therefore, it will 
be seen that for a given ipheral velocity and number 
of stages, the steam s may be much reduced and a 
better relationship between them obtained, thus increasing 
the efficiency over that of other types. Attempts have been 
made by various builders to com the Curtis system of 
utilisation at the high-pressure end with Parsons blading 
for the low-pressure ; but though several turbines of this 
type have been made, the cost of construction has proved 
excessive and the efficiency has hitherto been low. 

In the case of the Parsons turbine the steam is confined 
to the annular space between the spindle and the cylinder, 
the only part, therefore, subject to steam friction being 
the essential blading, the steam issuing from the blading 
round the entire circumference. In partial admission 
turbines, where the jet only issues at isolated arcs of the 
circumference, there is a distinct tendency to instability 
in the steam jet owing to its injeetor-like action causing a 
reduction of Soummae bebwenn the jet and the wall. 

The fiuid efficiency that can be obtained in the ex- 
traction of v from the steam varies somewhat accord- 
ing to the conditions—blade angles, number of rows, &c. 
—but may be taken as from 70 to 85 per cent. ; and de- 
ducting losses due to leakage and exit - velocity, one 
arrives at the efficiency of utilisation compared with the 
Rankine cycle. 

With regard to the thermal range available in the tur- 
bine, steam pressures up to ordinary boiler capacities 
are in general use. while high superheat is advan us 
and easily applicable; cases up to 270 deg. Fahr. have 
been known. For marine work, only the lack of a suit- 
able superheater has hitherto prevented its adoption. It 
is, however, at the lower pressures that the turbine 
gains most ; vacua that are quite impossible in the piston 
engine on account of increased condensation and the ex- 
cessive size and cost of cylinders and valves involved are 
highly desirable, for while the piston engine must release 
at about from 51b. to 61b. pressure, the turbine can 
utilise vacua up to in., the cost of condensation being 
but a small fraction of the additional gain. The greater 
economy of the turbine, therefore, arises from the possi- 
bility of more efficient utilisation of heat as well as from 
the greater ‘thermal range available, the constant tem- 
perature of the cylinder and the absence of mechanical 
friction materially assisting this end. 
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Of the pence prime movers of the day, the steam- 
turbine approaches more closely to the commercial ideal 
than does any of the others. The essential requisites 
of power supply are really the considerations on which 
the relative values of various types of motor are judged, 
and the successful operation of generating - stations, 
whether for wer, tghting, traction, &c.,' must be 
wholly subordinated to the commercial principles of 
economy of.production and reliability of supply. The 
former includes both the total capital cost and the 
working economy in fuel and maintenance, low initial 
cost and upkeep charges being generally quite as essen- 
tial as low steam consumption. While the ideal motor 
must fulfil these essentials, there are many other impor- 
tant qualities that it must also To accommodate 
the peak loads of the day, elasticity of output enables a 
reduction in size or number of units, on normal 
rating, to be made, while small size and weight, involving 
ace al buildings and foundations, also assist in reducing 
capital cost. Lack of vibration and steadiness of running 
are necessary, especiajly for alternating-current gene- 
rators ; and reliability of supply, apart from dispensing 
with unnecessary spare units, is a potent factor in re- 
ducing running costs. While the ordinary steam-engine 
has been applied with succeas to electric generation, the 
enormous cost and size attained by large units on account 
of the slow speed of rotation are strongly against its 
wider adoption in power-stations, where the individual 
power of the units installed is continually on the in- 
crease. Moreover, unless originally made for an over- 
load rating, it is not capable of the large increase of 
power necessary for sudden loads. The turbine, on the 
other hand, possesses these essential qualities in a marked 
degree, so much so that even in: the largest power- 
stations, hitherto co: only of reciprocating engines, 
turbines are installed when extensions are necessary. 
The fundamental difference in practical operation be- 
tween the two systems lies in the important fact that in 
one case there is a motor of high uniform speed in one 
direction delivering a constant torque, as opposed to a 
low-s engine whose essential reciprocating action 
must be converted into a rotary one, involving fluctua- 
tions of speed, torque, and balance. 


THe DevELOPMENT Or STEAM-TURBINES ON LAND. 


Neglecting the history of turbines prior to the era of 
triple-expansion engines, Mr. Parsons’ first patent cover- 
ing “improvements ipirotary engines actuated by elastic 
fluid ure” was -taken out in October, 1884, and 
described what was practically the first Parsons turbine 
ever made, and which is now installed jn the South 
Kensington Museum. In describing this invention, 
reference was also made to its adaptability for pump- 
ing and marine work, the use of compounding and 
multiple screws being recommended. is original 
turbine was of the central-admission double-flow type, 
and consisted of fifteen moving rows on each side of the 
inlet mounted on a 3-in. drum; the turbine developed 
10 horse-power at 18,000 revolutions per minute, and was 
in practical operation for some years. The early | pane 
ment from 10 to 400 horse-power, which covered nearly 
five years, is often regarded as unworthy of much notice, 

t 





but in that period some important innovations and dis- 


coveries were made which have left their traces on modern 


practice to a marked extent. One of the original diffi- 
culties was in the manufacture of blading, innumer- 
able schemes being tried. For instance, the blade 
rings were cast solid, the openings being machine 
cut, and the inlet edge being bent to the requisite 
angle by hand ; later, numerous forms of shrouding and 
continuous foundation rings were tried, and it was not 
for several years that the t system was evolved. 
The early machines were made with parallel drums, 
the expansive action of the steam being allowed for by 
varying the depth and pitch of the blades, but as con- 
densing, and consequently much variation in 
volume, was not then introduced, this was not a great 
defect, except as regards a double loss from leakage. A 
double-fiow turbine on three diameters was introduced in 
1888, allowing for a more convenient ing arrangement 
as powers were increased ; but about 1890, when the single- 
flow type came into use, the parallel-flow machine was 
temporarily discarded, and radial-flow turbines were built 
for some years; the firat condensing turbine, made in 1892, 
being of this type, and consisting of a 150-kilowatt turbo- 
alternator of revolutions per minute. A return to 
the parallel-flow type was then made (1894), and by 1896 
—just ten years ago—machines of kilowatts at 2500 
revolutions were made. So far, development has been 
undertaken along the lines of continual effort to reduce 
the speed of rotation, and to evolve the best methods of 
construction for a machine that was rapidly approaching 
the stage of standardisation. 

At this period in marine work attempts on different 
lines were made to harmonise the high-speed turbine with 
a suitable propeller, and it is curious to notice that, while 
the developments of scientific knowledge and mechanical 
skiJl in other branches of engineering enabled the cun- 
structional difficulties attendant on lower speeds and 
larger sizes to be comparatively easily overcome, a distinct 
tendency is now noticeable towards a desire for higher 
speeds once more in order to reduce size and weight 


again. 

By 1896 various small turbines of the De Laval ty 
were in use; but of other systems none had passed the 
original patent stage in England, Rateau’s machine dating 
from 1895, and that of Ourtis from 1896. In 1900 two 
1000-kilowatt turbo-alternators were supplied to the city 
of Elberfeld, in Germany ; they were of the tandem type, 
with two cylinders in series on one shaft ; but this design 
has since been discarded, it being found that, exce 
possibly in very large sizes, better economy could 
obtained by making the whole turbine in one cylinder, 
and no electrical turbines of the Parsons type are now 
made otherwise ; the Zoelly machine has frequently been 
divided. Turbines of from 1500 to 2000 kilowatts soon 
followed, several being supplied for corporation work, and 
to large supply stations, such as Carville, where several 
4000-kilowatt turbo-alternators are also installed. A con- 
tinual increase of economy has been obtained with in- 
crease of size, and turbines of 10,000 kilowatts normal 
rating, with an overload capacity of 100 per cent., are now 
proposed for the — wer supply scheme for on ; 
these will probably easily obtain the record consumption 
of 13 1b. per kilowatt-hour. For such conditions a re- 
ciprocating engine is obviously impossible. 

For continuous-current work. several turbo-dynamos of 
2000 kilowatts have been made, the commutation diffi- 
culties formerly met with in large sizes being completely 
overcome by the use of a compensating winding and im- 

rovements in the commutators and brush gear. The 
argest turbine station in England is that of the London 
Underground Railway at Chelsea, containing eight units 
of 5500 kilowattseach. The Carville station at)Newcastle- 
on-Tyne contains two units of 2000 kilowatts and six of 
4000 kilowatts each, while the Neasden station of the 
Metropolitan Railway has four of 3500 kilowatts, and the 
bie Dundas station in Glasgow five ot 3000 kilowatts 
each. 
The curve of results shown in Fig. 1, page 744, repre- 
sents the performance of a 1500-kilowatt Parsons turbine 
which was tested soon after erection, and again after 
sixteen months on service. The consistency of the results 
is typical of the property these machines have of main- 
taining their original economy. 

In Fig. 2 are shown the results of a series of tests on a 
3000-kilowatt turbo-alternator supplied by Messrs. Brown, 
Boveri, and Co. to the Frankfort Corporation. The 
economy attained by this machine was particularly good, 
and stood as a record for along time. It is remarkable 
for having been obtained with a two-cylinder turbine. 

In Fig. 3 will be found the tests of a 300-kilowatt 
turbine run at varying revolutions over a wide range of 
powers ; and, similarly, in Fig. 4 are given full-speed and 
half-speed consumptions for an American-built Parsons 
turbine. These figures are interesting, demonstrating as 
they do the curious fact that under certain conditions the 
total steam consumption is not affected in any way by the 
speed of rotation. 

TuRBO-GENERATORS. 


The interest in the turbine has largely obscured the 
great development and improvements made in the design of 
generators, the electrical end of the turbine being accepted 
largely as a matter of course. Owing to the restrictions 
d upon designers by reciprocating-engine speeds, 
the size, weight, and cost of construction of engine ty 
generating machinery have become almost prohibitively 
increased of Jate years, and but for the improvement in 
turbine systems it is extremely doubtful whether the 
recent extensive adoption of electrical en . with ite 
attendant benefits, both socially and industrially, would 
have been as great as it has been. Mr. Parsons must be 
ed as the pi in turbo-generators as well as in 
turbines, the introduction of the latter enforcing profound 
modification in existing designe, while at the same time 





the turbine required a sphere of usefulness of its own that 








744 





ENGINEERING,’ 





[ Nov. 30, 1906. 





— 








electric generation was admirably adapted to fill. For 
some years continuous-current generators alone were 
built, the turbo-alternator not appearing till 1888, when a 
75-kilowatt machine was made. The latter was of the 
revolving armature type, a form that was used up till 
1900, when the demand for bigger machines and higher 
voltages necessitated the introduction of the revolving 
field type of generator which is now so generally adopted. 
Quite — it became evident that questions of mecha- 
nical stability would affect the design of generators almost 
as much as electrical conditions, and several systems of 
construction are in vogue. governing influences are 
chiefly, strength to resist the high centrifugal stress due to 
surface velocities often greater tban those of the turbine 
itself, and questions of ventilation, critical speeds, and 
adequate stiffness of the shaft. In view of these, the 
large electrical companies have adopted different designs 
for their rotating fields; for instance, the General Electric 
Company and Messrs. Brown, Boveri, and Co. use a 
laminated plate construction, Messrs. Parsons a solid 
core with poles bolted on, while the Westinghouse Com- 
pany have adopted the solid form. 

To begin with, the generator characteristics necessarily 
determine the speed of the turbine, the number of poles and 
standard frequencies— 60 per second for lighting and 25 for 
traction and power service—allowing but little margin of 
difference, though an ample speed of rotation. The value 
of this high speed lies in the fact that the specific utilisation 
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of materiul round the armature periphery depends on 
various facts, of which peripheral velocity is the only one 
which admits of much increase over ordinary practice, 
and as this may be at least twice, the utilisation may be 
practically doubled, the weight, size, and cost of the 
generator being therefore largely reduced. The surface 
velocities adopted may be from 220 ft. to 250 ft. per 
second, as against from 100 to 150, involving almost four 
times the centrifugal stress. In the Westinghouse turbo- 
generators of 5500 kilowatts for the London Underground 
Railway Company, and which are the largest yet made in 
England, the velocity is 295 ft. per second, and to cope 
with this the strongest construction is necessary. Though 
a high degree of excellence has been reached, 1t is impos- 
sible to secure the same mechanical perfection in the 
generator as in the turbine on account of the nature of 
the coils, it being found that the high speed gradually 
compresses the winding and insulation, and thereby may 
tend to throw the rotor out of balance; accidents to the 
turbine have occasionally occurred from this cause, and, 
as with the turbine-rotor, the greatest possible care must 
be exercised in the workmanship and balancing of the 
revolving portion. The equality of power in the poles is 
important, otherwise forces tending to destroy the balance 
may be set up. A further problem introduced into 
generator design is that of adequate ventilation, as owing 
to the reduction in radiating surface the intensity per 
equare inch is increased. Mechanical ventilation by means 
of blower vanes on the shaft is frequently adopted, and 
to admit of very free-air circulation the housing is fre- 
quently left open at the top to induce a draught, the 
sides being enclosed. ‘While this forced ventilation 
absorbs a certain amount of power, the alternative system 
of leaving the machine poe as possible and giving a 
large amount of exposed surface has the defect of being 
often very noisy. , . nse 

As with the turbine rotors, the question of critical 
speeds must be considered, and the shaft designed to be 
80 stiff that the critical shall lie far above the o rating 
speed, a little difficulty is involved in 
harmonising these conditions, and the turbine affords an 
ideal drive on account of itr uniform angular velocity. 
The most troublesome problem in the operation of alter- 
nating-current generators has hitherto been the peri 
variation in rotative speed, due to the variation in torque 
on the shaft, on account of varying pressure and the 
angularity of the connecting-rods. The heavy cross- 
currents between the generators thereby induced, in + omy 
of fly-wheels and other devices, are entirely avoided by 
turbine-driving, and the addition of such a set to a recip- 
rocating station containing either gas or steam-engines 
has frequently proved of great assistance in mitigating 
this evil. 

TorBo-FaNs AND BLOWERS. 

The combination of a steam-turbine with an air-com- 
pressing turbine possesses all the advantages which are 
inherent in the turbine system generally, and great pro- 
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gress has been made in late years in the commercial ap- 
mera of turbine-driven blowers and exhausters for 

last-furnace work and other purposes necessitating the 
handling of large volumes of air or gas. 

The steam-turbines employed are of the well-known 
standard type, and do not require description. The 
turbo-blower is practically the converse of the steam- 
turbine, the guide-bl!ade serving to direct the air longi- 
tudinally through the turbine after it leaves each row of 
moving blades. The pressure of the blast is maintained 
by the velocity of the moving vanes, the delivery being 
aw steady and continuous and free from clearance 
losses, as opposed to the reciprocating type, in which a 
more or less violent fluctuation of pressure at every stroke 
is inevitable, coupled with constant renewal of air-valves. 
The choice of the most suitable type of blowing-engine 
for blast-furnace work has recently been made the subject 
of considerable attention in the iron and steel world, the 
use of gas-engines driven by blast-furnace gas having been 
widely advocated. It is found, however, especialy in 
large sizes, that on account of the intricacies of the valve- 
gear, and the necessity for complicated water-jacketing, 
that the gas-engine is extremely expensive in repairs and 
maintenance, while the difficulties of cleaning the gas 
have frequently proved a serious drawback. The recipro- 
cating steam-blowing engine likewise requires frequent 
attention, and both types have the defect of large initial 
cost and space occupied. 
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The turbine unit, being capable of large overloads, can 
temporarily increase the pressure and volume of its blast 
by 50 per cent., enabling a ‘‘ hanging ” furnace to be blown 
free, there being no'risk of damage to the turbine if the 
blast be alternately thrown on and off, while the small 
size and general reliability essentially recommend it. A 
large number of these blowers, capable of delivering 
20,000 cubic feet of air per minute at a pressure of from 
12 Ib. to 18 lb. per square inch, have been supplied to 
various iron-works, a noticeable feature being their low 
cost of maintenance in service. For dealing with large 
volumes at low pressures, especially for gas blowing or 
exhausting, a different type of blower is recommended, 
—— of two or more propellers, with stationary sets 
of curved guide-vanes arranged between them. This 
form has been desi to supersede blowers and ex- 
hausters of the revolving-drum type, which invariably 
becomes so quickly clogged when ae gas that open- 
ing out and cleaning is necessary every few weeks; this 
defect is entirely obviated by the extremely simple design 
and construction of the turbo-exhauster, the first of which, 
supplied early in 1904 to the Coltnees Iron Company, has 
run ef = night — since without — y slightest 
sign of clogging. is type in units capable of pumping 
30,000 cubic feet per minute has been applied to pumpi 
blast-furnace gases through the recovery plants, and blow- 
ing them through the washers and away to the boilers 
where they are used for raising steam, while another 
application is for pumping illuminating through town 
miin:, the absolute steadiness of propulsion obviating-the 
fluctuations of light so frequently noticed with other _ 
of blowers. Other forms of turbo-fans have also n 








supplied for colliery ventilation. 





Turso-Pumps. 


The centrifugal pump lias long been recognised as the 
type of pump which combines the greatest simplicity 
with the lowest first cost, but until recently its use was 
practically confined to comparatively low lifts for want 
of a suitable high-speed motor. ith the adoption of 
turbine-driving, however, the field for this type of pump 
has been enormously increased, so much, in fact, that 
centrifugal pumps are now not only available for a!] 
heads under which the piston-pumps operate, but also for 
many conditions under which the latter are quite inapplic. 
able, while owing to the higher speed of rotation—a fes.- 
ture inconsistent with adequate durability in the piston. 
engine—the impeller diameter can be made much less for 
a given capacity ; its hydraulic friction is thereby reduced 
and its efficiency correspondingly increased. 

The first direct-driven installation made by the Parsons 
Company was in 1896, and was capable of delivering 
50,060 gallons per hour to a height of 160 ft.; but the 
largest turbine-driven centrifugal pumps deserve con. 
siderable notice, for in their case the inherent advantages 
of the turbine system—great elasticity of output, small 
size, and high speed, coupled with ease of installation— 
were most strongly marked. During the prolonged 
drought in New South Wales in 1902, the Prospect Reser. 
voir, of 12,000 million gallons, on which Sydney depends 
for its water supply, became almost depleted, and it was 
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| found desirable to supplement the supply by bringing 


water from the Nepean River, 14 miles away, which neces- 
sitated a lift of 240 ft. The requirements of the two 
pumps ordered from Messrs. Parsons to raise 74 million 
gallons a day as a temporary measure (both sets to be 
suitable for subsequently moving to permanent work else- 
where) were as follows:—The first set to be capable of 
raising 44 million ions per day 240 ft. on temporary 
work, and eventually 14 million gallons per day 700 ft. 
on permanent work. e second set to raise 34 million 
gallons per day 240 ft. on oe > “Y work, and eventually 
10 million poe Lnag per day ft. on permanent work. 
Obviously, no ordinary form of reciprocating pump would 
be equal to such range of duty, and it was decided to 
adopt centrifugal pumps in sets of three, and capable of 
being run in series or in parallel, the quantities and 
heights in each case being favourable to this system. The 
turbine was of the standard 250-kilowatt type, and 
revolved at 3300 revolutions per minute. On one trial 
the larger pump was overloaded, and actually delivered 
2,000,000 gallons a day at 1000 ft. head ; but on the con- 
tract trial, with only 37 lb. steam pressure and 27.46 in. 
of vacuum, 1,600,000 gallons were delivered at 760 it. 
head, the water horse-power being 250, and the steam 
consumption water horse-power 27.9 Ib. per hour. 
The combined efficiency of these pumps was estimated 
to be 56 per cent., giving a steam consumption per brake- 
horse-power hour of 15.6 lb. On this trial the mean 
delivery pressure from each pump was respectively about 
100 Id., 200 1b., and 300 Ib. per square inch. : 

The discharge from turbine-driven pumps working on 2 
given head is absolutely free from the pulsation and 








shock so often met with in reciprocating engines, entirely 
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obviating the use of air vessels, and making such pumps 
very suitable for delivering direct into a long rising main. 
Turbines of the De Laval type have also been used with 
great succe:s in driving single centrifugal pumps of small 
sizes, the large sizes being coupled in series, and driven 
by the two shafts of the large gear-wheels when high lifts 
are desired, or operated in parallel for low heads. One 
application of this type has been for boiler-feeding, the 
governor being so arran; that the pump will auto- 
matically reduce its delivery without danger of burstin 

the pipes. Great attention is necessary to the design o 
impellers for turbo-pumps; their adaptability to meet 
the different conditions of service that arise in practice 
involving many different shapes of vanes with various 
characteristics. The best workmanship and care to 
secure ease of flow are most essential. 


Exnavst-STeamM TURBINES. 


The utilisation of the exhaust steam from reciprocating 
engines is made advantageously possible by means of 
specially designed turbines, particularly in those cases 
where the intermittent but frequent working of the main 
engines gives rise to difficulties in the application of 
condensing plants, and consequently the majority of such 
engines for winding purposes or rolling-mills, or steam- 
hammers, discharge directly into the ee og the 
quantity of steam lost being considerable. Mr. Parsons 
has patented the combination of a reciprocating engine 
and a low-pressure turbine arran in series, so that 
when the high-pressure steam has been duly expanded in 
the engine, 1t passes on to the turbine and thence to the 
condenser. This system was adopted for cruising pur- 
poses in H.M.S. Velox, the engines being placed on the 
main shafts and disconnected at the higher speeds, while 
numerous sets of independent low-pressure turbines have 
recently been installed in steel-works and breweries. If 
a pound of steam at 150 lb. absolute pressure 
adiabatically expanded to atmospheric pressure, the avail- 
able B.Th.U.’s per pound are about 165, while a further 
expansion of 27 in. of vacuum yields another 130, an 
increase of 80 per cent., or 90 per cent. if expanded to 
28 in. of vacuum. These high vacua being economically 
and easily obtainable under the modified conditions that 
turbine cagineeriass has evolved, admit of a proportionate 
gain in power with a very — increase of capital cost 
in the case of an exhaust turbine, while the proportions 
of reciprocating engine cylinders and valves at the very 
low pressures forbid the use of ordinary engines for the 
purpose. A recently installed Parsons exhaust turbine 
of 250 kilowatts, working with steam between 2 Ib. 
and 2} lb. absolute pressure, consumed only 34.4 Ib. 
per kilowatt hour, giving an efficiency of 57 per cent. 
comparei with the Rankine cycle. Such turbines are 
of the ordinary type, the proportions of the blading 
being suitably Tmodthed to allow for the altered condi- 
tions. 

Professor Rateau has also done a considerable amount 
of work on this subject, employing a suitable turbine of 
his own type in no ae with a steam-regenerator that 
forms an essential feature of his installations. This 
accumulator is intended to regulate the intermittent 
flow of steam from the piston engines before it to 
the turbines, its function being to absorb the heat units 
in the steam while the main engines are exhausting, and 
to re-evaporate the water condensed therein when the 
enginesare at rest. Several of these turbines are at work 
in England and on the Continent, one of the largest being 
at the works of the Steel Company of Scotland. This 
turbine, of about 450 kilowatts, during a test made in 
January, 1906, consumed about 36 lb. per kilowatt-hour, 
with steam of 11.4 lb. absolute and a vacuum of 27.9 in., 
the revolutions being 1500, and the generator of the direct- 
current tyre. When working with live steam, wire-drawn 
in pressure from that of the boilers—perhaps 140 1lb.—down 
to atmospheric pressure, as must occur during long periods 
of rest of the main engines, a considerable degree of 
superheat is imparted to the steam, hence ge the effi- 
ciency about 74 per cent. over that obtained when work- 
ing with ordinary exhaust steam. The simplicity of 
such installations, and the great gain in power on the 
same steam consumption effected fy their use, will. cer- 
onety result in a much wider application in the near 
uture. 


Marine TuRBINES, ADOPTION IN THE Royat Navy. 


It was thoroughly in accordance with the pages 
nature of the policy of the British Admiralty that the 
first official order for marine turbines should be for a 
vessel of the Royal Navy. H.M.S. Viper was launched 
in September, 1899, and was of exactly the same size as 
the numerous 30-knotters then under construction. She 
proved in many ways phenomenal. Her turbines deve- 
loped upwards of 12,000 horse-power, and the maximum 
speed attained was over 37 knots; her propelling machi- 
hery, consisting of turbines and condensers, with shafting 
and propellers, weighed about 74 per cent. less than that 
of similar destroyers fitted with reciprocating engines of 
only half the o. and whose maximum speed was 
30 knots. The Viper ran ashore and became a total wreck 
during the naval manceuvres of 1901, and this fact, coupled 
with the su uent and almost immediate loss of the 
sister - vessel—H.M.S. Cobra—considerably delayed the 
proposed comparative trials with other destroyers, and 
Somewhat adversely affected the progress of the marine 
turbine. In spite of this, two more destroyers and a third- 
Cass cruiser, aggregating some 30,000 horse-power, were 
I uilt for the Royal Navy, and tried during what may be 
called the experimental period—1903 and 1904; and from 
the results obtained in comparison with sister-vessels 
hited with ordinary machinery, the Admiralty felt 
themselves justified in setting aside not only their 
i i but also all 
timates of 1905-6 


Standard types of reci ting 
other turbine systems. 


e Naval 





comprised the battleship Dreadnought, of 18,000 tons, 
three armoured cruisers (Inflexible type), each of 17,250 
tons, five ocean-going destroyers of 33 knots speed, 
twelve coastal destroyers of 26 knots, and one special 
destroyer of 30,000 horse-power and 36 knots speed. 
The new Royal yacht Alexandra was also included. 
The propelling machinery was confined to turbines 
of the Parsons type, and aggregated about 300,000 
horse-power. The total horse-power for the vessels of the 
1906-7 programme, in consequence of the large reduction 
made in the Naval Estimates, will only be about 150,000, 
iving a total of about 450,000 horse-power for the Royal 
avy alone in two years. : 
The official reasons for the change were stated in a 
Memorandum issued by the Board of Admiralty in July, 
1906, having reference to H.M.S. Dreadnought in par- 
ticular, and to the adoption of turbines in general, and 
were couched in the following terms :— i 2 
“The question of the best type of propelling machi- 
nery to be fitted was also most thoroughly considered. 
While recognising that the turbine system of propulsion 
has at present some disadvantages, yet it was determined 
to adopt it because of the saving in weight and reduction 
in number of working parts and reduced liability to 
breakdown ; its smooth working, ease of manipulation, 
saving in coal consumption at high powers, and hence 
boiler-room space, and saving in engine-room comple- 
ment ; and also because of the increased protection which 
is provided for with this system, due to the engine being 
lower in the ship; advantages which more than counter- 
balance the disadvantages. There was no difficulty in 
arriving at a decision to adopt turbine propulsion from 
the point of view of sea-going speed only. The point 
that chiefly occupied the Committee was the question of 
providing sufficient stopping and turning power for 
pur s of quick and easy manceuvring. Trials were 


be | carried out between the sister-vessels Eden and Waveney, 


and the Amethyst and Sapphire, one of each class fitted 
with reciprocating and the other with turbine engines ; 
experiments were also carried out at the Admiralty 
Experimental Works at Haslar, and it was considered 
that all requirements promise to be fully met by the 
adoption of suitable turbine machinery, and that the 
manceuvring capabilities of the ship, when in company 
with the fleet, or when working in narrow waters, will 
be quite satisfactory.” 

The speed and power of warships is continually on the 
increase, and it seems by no means unlikely that before 
long warships will rival in pune the new Cunarders, 
and their horse-power may fall but little short of theirs. 
When such powers are adopted it becomes almost impos- 
sible to obtain the requisite cylinder volume with twin 
engines, on account of the small height available below 
an armoured deck. Triple screws involve a great addi- 
tion to weight and space occupied per unit of power, as 
well as to the staff required, while tandem engines present 
disadvantages, well proven in the case of the ‘‘ Blenheim ” 
and “‘ Brooklyn.” Under such circumstances little choice 
seems left but to adopt a suitable type of turbine. 


Tuk DEVELOPMENT OF TURBINES IN THE MERCHANT 
SERVICE. 


The application of marine turbines to merchant vessels 
dates from July, 1901, when the King Edward was placed 
in service on the Clyde. er performance was watched 
with great interest, and to the excellence of the results 
obtained from her and the Queen Alexandra, which fol- 
lowed in 1902, may be ascribed the revolution in cross- 
Channel boat machinery that has taken place in the last 
five years. The vessels are too well known to require 
description. 

The evolution in cross-Channel steamers due to the 
turbine has been remarkable, the vessels being universally 
popular owing to the absence of vibration and their 
smoothness of motion. Commencing with The Queen 
and Brighton for the Channel service, other orders 
quickly followed, and there are now no less than eighteen 
steamers fitted with turbines built, or eppererning com- 
pletion, for service between English and Irish or Conti- 
nental ports, of which fifteen have exceeded 21.5 knots. 
The Manxman, Viking, and the three vessels of the 
Great Western Railway Company have exceeded 23 
knots, while the Princesse Elisabeth holds the record for 
all merchant vessels (excepting the Lusitania and Maure- 
tania), with 24.06 knots on trial, and even more on 
service. These six vessels, all about 350 ft. long and 2000 
to 2500 tons displacement, form a a series, which is 
only approached by the five practically identical vessels 
of the Onward type, all built by Messrs. Denny for the 
South-Eastern, Chatham, and Dover Railway Company, 
and which are but slightly smaller and slower. In every 
case the advan of the turbine system in saving of 
weight, space, cost of upkeep have been most son Be 
and in the appendices are given the tabular comparisons 
of coal consumption with that of the reciprocating engined 
vessels on the same service. The total horse-power in 
these Channel vessels is now about 150,000. 

Several steamers of the King Edward type, for the 
Thames and Clyde pleasure services, have mn fitted 
with turbines, the smail experimental set made by Messrs. 
John Brown and Co., prior to the building of the Car- 
mania, being installed inthe Atalanta, while eight steam- 

achts, aggregating about 24,000 horse-power, have also 
ton constructed. 

Between the Channel steamers and the large liners that 
have been built there is a class of intermediate boats, 
several of which have been constracted by Messrs. William 
Denny and Brothers for the British India Steam Naviga- 
tion Company. Several vessels of 17 to 18 knots speed 
were constructed in 1904, and more recently the Rewa, of 
10,000 tons, has been completed, this vessel being 445 ft. 





in length by 57 ft. in breadth, and attaining on trial a 
epeed of over 18 knots. Her turbine arrangement is the i 





usual three-cylinder one, and with her service speed of 
16 knots her performance shows a distinct step in the 
application of turbines to —— and comparatively slow 
vessels. The Maheno, of the Union Steamship Company 
of New Zealand, is rather smaller, being 400 ft. by 50 ft., 
with a trial speed of 17.5 knots. On service between 
Sydney and Vancouver—a distance of 7500 miles— her 
speed is about 15.5 knots, the coal burnt per day being 
only about 110 to 115 tons. Several other intermediate 
steamers are also under construction abroad. In Franc 
a 4600-ton vessel is being built for the Marseilles an 
Algiers service, and in the United States four vessels, each 
of 5000 tons, with speeds of 18 and 20 knots, are approach- 
ing completion. 

For large cone gring. liners, the turbine has been 
adopted less ~~ h he first vessels were the Allan 
liners Victoria and Virginian, which have now been in 
service for eighteen months, and during the past summer 
they have made several excellent er, the latter 
vessel having frequently broken the Canadian record, and 
both vessels exceed the designed speed. The record trip 
of the Virginian has been made at 17.6 knots. A closer 
comparison of the relative merits of the two engines, 
however, will be obtainable from the Caronia and Car- 
mania of the Cunard line, the designs of which were pub- 
lished by the builders in December, 1905. In point of 
8 on trial, the Carmania exceeded that of her sister- 
ship by nearly a knot, though the speed maintained on 
service is about the same—namely, 18 knots. No detailed 
figures are yet available for publication regarding the coal 
consumption, though substantial advantages are obtained 
in the Carmania in extra cabin accommodation and re- 
duced engine-room staff. As to the cost of upkeep, it 
may be remarked that the Carmania has run for nearly 
twelve months without having her cylinders opened for 
inspection. Two } vessels are also under construction 
for the Toyo Kishen Kaisha of Japan, of 18 knots speed, 
and about 25,000 tons displacement, for the Pacific service, 
while the Egyptian Mail Company have recently placed 
orders for two vessels, 540 ft. long and of 20 knots sea 
speed, for the Mediterranean service, the turbine arrange- 
ment in each case being the three-cylinder one, In point 
of size and interest, the large Cu ers, now completing 
at Clydebank and Wallsend, occupy the pri’icipal position. 
These vessels must attain a trial-trip speed of at least 
25.25 knots, and a sea speed on one complete voyage 
out and home of 24.75 knots. The horse-power necessary 
is approximately 70,000, and the enormous size of the 
individual parts necessary practically prohibits the use 
of piston engines and twin screws. A four-shaft arrange- 
ment has been adopted in this particular case, the limita- 
tions affecting piston engines of such an enormous size 
being largely avoided by the use of turbines. The tre- 
mendous increase in dimensions over anything yet built 
has involved the most careful investigation, and it is safe 
to say that in no ships, hitherto contemplated, has the 
design been undertaken. with as much care and thorough- 


ness. 

The total horse-power of marine turbines in merchant 
vessels only, built and now on order, approaches 600,000, 
with an additional 15,000 of turbines of other types. 


(To be continued.) 








Beieran Sreei-Maxinc.—The Angleur Steel Works 
Company realised a profit of 41,773. for 1905-6. Of this 
profit 28,0007. was applied to sundry redemptions of 
capital, and 12,000/. to the payment of a dividend of 
12s. per share. - After one or two other allocations, a 
reliquat of 1084/. was carried forward to the credit of 
1906-7. The onapeey has completed and equipped new 
steel works, in which the motive power is supplied by 
electric energy. The results attained by the new works 
have been quite satisfactory. The company turned out 
135,148 tons of steel ingots in 1905-6, as compared with 
134,668 tons in 1904-5. ‘The production of rails, sleepers, 
blooms, billets, fish - plates, girders, merchants’ steel, 
tyres, axles, &c., amounted in 1905-6 to 144,301 tons, as 
compared with 139,179 tons in 1904-5. The sales effected 
by the company in 1905-6 amounted to 689,702/., as com- 
pared with 564, 9361. in 1904-5. 





City Fires anp Coroners.—Dr. F. J. Waldo, the 
coroner of the City of London, gave an address, on the 
2ist inst., tothe City United Wards Club, upon *‘ Fires and 
Fire-Inquiries.” In Scotland inquiry is made into all fires 
by the Procurator Fiscal, who conducts a secret inquiry, 
and has the power to swear witnesses. In England, 
Ireland, and Walks there is no general judicial inquiry 
into non-fatal fires, except in the City of London, where 
the coroner by a local Act has power to inquire at his 


, | discretion into all fires in the city, whether fatal or other- 


wise. In ancient timesall coroners had this right, which, 
however, fell into disuse after the reign of Edward I. 
It remained unquestioned until the year 1860, when, in 
the ruling case of Queen versus Herford, it was decided 
that non-fatal fires were outside the coroner’s jurisdic- 
tion. The power was formally restored to the City of 
London by Parliament in 1888. There are obvious advan- 
tages in the routine inquiry into the cause and origin of 
fires, such as the detection of crime and the prevention of 
fires. There is some difference of opinion as to the best 
form of administration. In restoring the procedure to 
the Coroner’s Cam howerens a simple machinery would 
be ready at hand. The whole question is now under the 
consideration of the Home Office. One interesting point 
was that the coroners posseseed the function of fire-inquir 
for upwards of 800 years. An interesting discussion fol- 
lowed the address, in which the Chief Officer of the 
London Fire Brigade, and ——— , surveying, and 
building experts took . Hearty thanks were unani- 
mously voted to Dr. Waldo for his instructive address, 
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YORK’S TRANSVERSE-ROLLED STEEL 
SLEEPERS. 


WE have on previous occasions alluded to a new 
system of re-rolling old steel rails, which is now bein 
introduced into this country by Mr. James E. York, o' 
New York (see ENGINEERING, vol. Ixxxi., page 618, 
and our present volume, page 398), and we then 
called particular attention to the method of transverse 
rolling employed when necessary to widen out the 
flanges of old rails without interfering with the web ; 
we also pointed out how the whole shape of the cross- 
section could be altered if necessary. 


A very large proportion of the work which the} 


inventor of this transverse rolling-mill expects will 
be performed by it is the re-rolling of old rails into 
watlouy sleepers, for, with the continual increase in 
the railway mileage of the world, together with the 
very rapid decrease in the available sources of timber 
for the supply of sleepers, it is only a matter of time 
—and in some cases only a short time—before the 
price of wood sleepers will reach a figure beyond 
which it will be more economical to use steel. In 
some localities this point has already been reached, 
and steel sleepers are already being tried rather exten- 
sively. 

There is, of course, nothing new in the use of steel 
sleepers ; they have been laid down in small quantities 
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for many years. The usual trough section does not 
appear, however, to have been altogether satisfactory, 
and has never been adopted to any very great extent, 
and the feeling among engineers now seems to be that 
the proper form fora steel or iron sleeper is that of the 
H-beam or girder section, with a wide bottom flan 
to form a good bearing surface on the ballast. This 
form is particularly easy and inexpensive to roll in 
the York transverse mill, either from flat-bottomed or 
bull-headed rails, without interfering with the size of 
the web in any way. 

A sleeper of this kind is shown in Figs. 1 and 2, 
above. It has been designed by Mr. York to suit rail- 
ways on which bull-headed rails and cast-iron chairs 
are now in use, as, for instance, in this country. From 
Fig. 1, which is a view parallel to the sleeper, the 
method of fixing the steel jaws, which take the place 
of the cast-iron chair, will be understood. It will be 
seen that a curved seating for the rail is rolled trans- 
versely on the top of the sleeper, and also two trans- 
verse projections, one on each side of this, to form 
stops for the jaws. One of the jaws may be riveted to 
the sleeper, and the other bolted, as shown, or they 
may both be riveted in the shops, in the exact position 
required to suit a certain section of rail. Fig. 2 shows 
the sleeper in section with the rail on the top, and it 
will be seen that the bottom flange is about twice the 
width of the top flange. 

It will be readily seen that the method of fixing the 
jaws, as well as the shape of the same, and the 
form of the sleeper, can be considerably modified to 
suit varying conditions. 

The sleepers are manufactured by the York Trans- 
verse Rolling Process Company, Limited, Dock House, 
Billiter-street, London, E.C. 








TEMPERATURE OF SoLiD Carson Droxipg.—Carbon 
dioxide is often applied as a ening agua, either by 
itself or mixed with alcohol or ether. It has long been 
known that the temperature of the mass continues to 
fall if the gas pressure is reduced; but the values of 
different observers did not agree. Cailletet and Col- 
lardeau gave the temperature of solid CO, at atmo- 
spheric pressure as —76 deg. Cent., and in a good vacuum 
as —103 deg. Cent., others found lower temperatures. 
Investigating the problem in the University Laboratory 
of Minnesota, J. and A. Zeleny found that the tempera- 
ture of solid CO, falls, on reducing the gas ure, 


steadily from —77 deg. Cunt. (barometer at centi- 
metre to —78.51 deg. Cent. (barometer at 75 centi- 
metres), to — 86.7 deg. t. {barometer at 40 centimetres), 


to —94.2 deg. Cent. (barometer, 20 centimetres), to 
—101.1 deg. Cent. (barometer, 10 centimetres), and to 
— 116.7 deg. Cent. (barometer, 2 centimetres of mercury). 
At about atmospheric pressure the temperature decreases 
by 0.17 deg. Cent. per centimetre diminution of height 

barometer; this figure fairly with Holborn’s 
coefficient. The novel point is that the mixtures of 


carbon dioxide snow with absolute alcohol, or with ether 
show the same minimum temperature as the 
alone. The mixture of snowy carbon dioxide 
nary (ethyl) ether is i 
The ether should 


it thoroughly, 


col oom 

i- 
the most convenient to deal with. 
not float on the snow, but only moisten 


CATALOGUES. 


From Messrs. George Hatch, Limited, Queenhithe, 
Upper Thames-street, E.C., comes a leaflet giving prices 
and particulars of lifting and hoisting gear. e 8 li- 
ties a aes 'yde” —e other — uble- 
worm chain-pulley blocks, over! travelling carriages 
for pulley blocks, &c., small portable cranes, and rack 
lifting-jacks. 

A coloured postcard comes from Messrs. Holden and 
Brooke, West Gorton, Manchester, forming a reminder 
that this ‘firm make a speciality of numerous steam fit- 
tings, injectors, gauge-guards, feed-regulators, steam- 
traps, ejectors, and the like. 

Messrs. Llewellin’s Machine Company, King’s-square, 
Bristol, have sent us a list of time-checkers, recorders, 
watchmen’s watches, &c. These recorders, named the 
‘‘Realm” on account of being British throughout, are 
worked either with a pointer or cards. Their working is 
said to be quicker than the key recorders, in which the in- 
sertion of the key and the turning often delays the stream 
of workmen. having to check at such instruments. 


A list of 116 has been published by the Chicago 
Pneumatic Tool Company, dealing with the many ty 
of air-compressors made at their works*at Franklin, Pa. 
This list describes and illustrates compressors driven by 
belt, simple or compound steam, gas or motor-driven, of 
all capacities, single or duplex, one or two stage machines, 
&e. © notice is also given to pumping water by com- 
pressed air, and a number of tables are embodied in the 
matter. 


A little pamphlet, entitled ‘‘ Patent Controlled-Draught 
Furnace,” has mn sent us from Messrs. Taylor and 
Hubbard, Kent-Street Works, Leicester. This draws 
attention to, though, truth to tell, gives very little in- 
formation about, the controlled-draught furnace made by 
this firm. The furnace proper is self-contained, and 
rests without attachment on the bottom of the furnace 
flue. It is provided with regulating apparatus, so that 
the supply of air can be directed up between the bars or 
at the back of the arch. 


A second edition of their catalogue of hand-screwing 
apparatus has been sent to us from Sir W Arm- 
strong, Whitworth, and Co., Limited. This list gives 
prices and information of standard interchangeable 
pattern stock and dies, taper, second and plug taps, 
master-taps, &c. The guide-screw stock is for use with 
dies of three pieces, which have several advantages over 
the two-die stocks. Two of the parts are pressed up 
against the work by a screw wedge-cotter. These moving 
dies may be sharpened at the grindstone. The list is 
fully illustrated and priced. 


A peuple comes to hand from the Rockwell Engi- 
neering Company, 26, Cortlandt-street, New York, de- 
scribing the ‘‘ Rockwell” make of heating machines for 
annealing, hardening, tempering, &c. Many of these 
machines are continuous in action, consisting of a revolv- 
ing drum encased in a furnace, and fed by a hopper 
arrangement. The drum is furnished with an internal 
spiral which works the material from one end to the other. 
The furnace is for either gas or oil-fuel. A small motor 
is needed for revolving the drum. A self-recording 
pyrometer is sometimes provided. Larger machines 
are made by the same firm for large work, rods, bars, 
tubes, &c. 

The Electric and Ordnance Accessories Company, 
Limited, Birmingham, have lately published two leaflets 
dealing (1) with electric radiators and (2) with flexible 
shafts. The Stellite electric radiators for continuous 
or alternating current are constructed on Rivers’s patent, 
and are recommended for domestic, mercantile, and 
marine use. The radiator is of the non-incandescent type 
and is constructed of units consisting of terra-cotta tiles 
carrying a patent compound, the temperature em- 
Lone bee being about 200 deg. Fahr. These radiators are 
enclosed in light ornamental casings. Stellite flexible 
shaftings are formed of wire spirals wound one outside 
the other in alternate directions. Both lists are priced 
and illustrated. } 


The Pheenix Electric Heating Company, Limited, 
3, Holborn-place, W.C., have sent us quite an elaborate 
catalogue of electric domestic appliances. Following on 
the so-called flat-iron War 5 of which the American 
Press has had so much to us lately, we naturally 
first turned up the subj of flat-irons, and found 
quite a number of these illustrated. But this list does 
not stop at flat-irons. It describes and pri 
sorts of cooking appliances, from ovens, hot tables for 
restaurants, &c,, to the popular toy known as a chafing 
dish. It treats of towel-airers and curling-tongs, electric 
kettles and hot-water apparatus for greenhouses, cigar- 
eo and bath-cabinets, radiators, and, outside the 
sp of domestic appliances, electric furnaces of several 
patterns, vulcanisers, &c. The consumption of current is 
given for many of the articles, but is omitted for some 
reason in the descriptions of the wonderful tiled and 
portable hot-air, Turkish, and electric-light bath-cabinets. 





_- AUSTRALIAN GOLD-MInING.—Gold was first discovered 
in Victoria and New South Wales in 1851, and in fifty- 
three subsequent years the seven Antipodean colonies— 
or, as they now should be called, States—raised between 
The total of 188,601,234 5s, seprosontens the gold produc: 
e o oz. representing uc- 

ion of the A i lose of 1904 was made up as 
follows :— Victoria, 67,557,353 oz.; Queensland, 18,335,854 
oz.; New Zealand, 16,626,141 oz.; Western Australia, 
14 783,794 oz. ; New South Wales, 14,257,663 oz.; Tas- 





mania, 1,331,758 oz.; and South Australia, 708,671 oz. 
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SINGLE-PHASE ELECTRIC TRACTION. 

_ Ar the ordinary meeting of the Institution of Civi] 

ingi held on Tuesday, November 13, 1906, at 8 p.m. 
Sir Alexander Kennedy, LL.D., F.R.S., President, in 
the chair, the paper read was entitled “ Single-Ph..se 
Electric Traction,” by C. F. Jenkin, B.A., . M. 
Inst. C.E. The following is an abstract of the paper :— 

A peper a **Electric Traction on Railways,” |v 
Messrs, ley and Jenkin, was read before the Instit... 
tion in 1902. The object of the present paper is first to 

the previous account of the different systems up io 
date, and to show how far the conclusions then arrived at 
have to be modified in the light of recent experience ; and 
then to describe the equipment required for single-phase 
working and to discuss the different problems which 
arise in connection with it. 

Little advance has been made in continuous-current 
working. . The voltages have risen a little, and a few 
cases are mentioned where pressures of 1000 and 3000 
volts are in use. The principal advances in three-phase 
working have been the completion of the Zossen experi- 
ments, the opening of the Valtellina line, and the adoption 
of three-phase working for the Simplon Tunnel. The 
importance of the experience gained on these lines is 
pointed out. 

A list is given of a number of single-phase lines now 
running and under construction. The history of the 
introduction of the single-phase motors, which have made 
this advance possible, is briefly related. It is shown that 
experience has confirmed Messrs, Mordey and Jenkin’s 
conclusion that the single-phase is the only system which 
can satisfy all the requirements of a general system. 

A general explanation is given of single-phase traction 
motors, and the two types now most in use are described 
—the i mere series and compensated repulsion 
motors. Their relative merits and the methods of control 
are discussed, and particulars are given of the contactors 
and the magnets which operate them. A table is given 
showing the limits of voltage at which flickering is visible 
with glow-lamps on a low-periodicity supply. 

The permanent-way equipment is on described, a 
method of calculation being given for finding the drop of 
voltage in any parts of the circuit. Illustrations taken 
from numerous tests made on an actual railway are 
given, confirming the theoretical calculations. The ad- 
vantages of high pressure and low periodicity are dwelt 
on, methods for reducing the drop in the rails are de- 
scribed, and the hope is expressed that large drops will 
be allowed. Electrolysis, danger from shocks, and inter- 
ference with telegraph and telephone lines are discussed, 
with examples of methods which have been successfully 
used for avoiding them. Automatic signalling is shown 
to be possible without a fourth rail. 

The mechanical design of the overhead construction is 
dealt with, four main types being described. The advan- 
tages of the newer methods for overcoming the effects of 
temperature, wind, &c.,are pointed out. Suitableinsulators 
and safety devices, also speciat work through bridges, 
&c., are illustrated. Collector-bows are discussed, and 
the various designs are described, their suitability for high 
ae ae being the most important point. The difficulties 
of design of single-phase generators are briefly mentioned, 
and the possibility of using two-phase and three-phase 
generators is discussed, with examples. ’ 








AGRICULTURAL ENGINnES.—The value of the agricultural 
steam-engines exported in October was 117,075/., as com- 

red with 107,969/. in October, 1905, and 73,3472. in 

tober, 1904. South America is one of the best external 
customers for our agricultural engines, having taken them 
to the value of 54,972/. in October, this year, as compared 
with 63,3577. and 30,998/.‘respectively. The te 
value of the agricultural engines exported to~October 31, 
this year, amounted to 999, 248/., as compared with 891,797/. 
in the corresponding period of 1905, and 838,363/. in the 
corresponding period of 1904. 





D&TERMINING THE COMPOSITION OF INDUSTRIAL GASES. 
—Professor F. Haber has devised a method for ascertain- 
ing approximately the composition of a gas by means of 
its index .of refraction. This, he finds, can- be obtained 
with great accuracy by observing the displacement-of the 
image which occurs on looking with a telescope at a dis- 
tant object through a glass prism into which the gas is 
led. He uses an instrument made by Zeiss, of Jena, 
consisting of a prism telescope, a glass prism for the gas 
or air, and.a mirror. The observer looks, not at a distant 
object, but at a luminous spot situated in the telescope 
i into the instrument one sees a dark 
shadow, which falls upon a scale in a position correspond. 
ing to the composition of the gas in the prism. The 
method is simple, and has the advantage that the refrac- 
tive index as compared with air, of a sample of gas, 
remains the same, provided any changes of temperature 
and pressure affect equally the sample and the air under 
comparison. If chimney gases be led through the prism, 
an increase of 0.9 per cent. in the carbon dioxide causes 
the shadow to be displaced one division on the scale. 
The apparatus can be adapted for registration of the 
results by photography, instead of for direct reading, or 
the image of the shadow can be made visible at a distance. 
The instrument is sensitive to 0.0000003 in the index of 
refraction, which corresponds to a change of 0.2 to 0.25 

cent. of carbon dioxide in chimney gases. Methane 
marsh gas), hydrogen, hydrochloric acid, and hydro- 
cyanic acid can be determined in air with the ‘same 
delicacy. In the case of acetylene or sulphuretted 
hydrozen the exactitude is twice as great ; for sulphur 
dioxide, 24 times as great; and for the % ™ of pentane 
and benzene, nearly ten times-as great. Its sensitiveness 





bas been proved quite satisfactory also in respect of 
chlorine and ethylene, -_ - ? j me 
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“ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS OF 1883—1903. 


The number of views given in the Specification Drawings is stated 
hs Sue ita ue at ae 


lust: 


Where inventions are communicated from abroad, the Names, 
wa Of Specifications may be oeained at the Patent Offcs, Sale 
Copies of i y be ined at the fee, - 








which a ee ns ee Strnad 
near the ci ferential porti hole is made by punching, 
boring, or in other suitable maaner, and is of rectangular cross- 
section. Between this hole and the circumferential portion 
grooves, at both sides of the segment, are formed, either by 
compression, slotting, or like means. If = are formed 
by pressure, the part of the plate thereb: uced in thickness, 
as will be understood, will become ¢ or bulged out beyond 
the circumferential surface of the or into the hole 2, or 
both. Through the hole 2 a strip of conductor 5 is passed, and 
is then bent up so as to lie in the grooves. The strip is then fixed 
in this position by soldering or by other suitable means, and may be 

d up tothe armature conductors 6in any desired manner. 
As will be seen, a connection is provided which is flush with the 








ranch, 25, Buildings, Chancery-lane, side surfaces of the commutator ent, but which at. the same 
the uniform price of time is strong and reliable, aff a doub'e security against 
The date of advertisement of the mee of a Complete | breakdown, and is more flexible than a single connection. In a 
Specification is, in each case, given after the abstract, unless the | modified construction, a circular hole is made in the commutator 
atent has been sealed, when the date of sealing is given. segment 1, and through this hole a wire of circular section is 
Any person may, at any time within two months from the date of Between the hole and the circumferential portion of the 
the adverti. of a Complete Specification, | segment the wire is bent into a Y shape, and, either by placing it 


ELECTRICAL APPARATUS. 

24,761. The Electric and Ordnance Accessories 
Company, Limited, R. F. Hall, and J. Booker, Aston. 
Switches. (6 Figs.) November 30, 1905.—This invention has 
relation to electric switches of the enclosed type, such as are used 
for mining and other purposes. The = of the invention is 
to provide such enclosed switches with improved safety devices 
whereby it is rendered impossible for the box or casing to be 
opened except when the switch is in its full ‘‘ off” position. 
According to this invention, the swi‘ch mechanism is entirely 
enclosed within a box a, having a hin lid al, The contact 
arms 2 are moved between their terminals bya pusher c. Springs 
)° arranged inside the box act to take the arms out of contact with 
their terminals, but the arms are maintained in their closed posi- 
tion against the effort of the springs l® by a sliding spring-bolt d, 
having a‘locking head with bevelled face. The switch-arms carry 
a bar, which, on the switch being closed, wipes over the bevelled 
face of the bolt d and forces back the latter, so as to enable the 
arms to be fully engaged between their terminals. The bolt then 
ump x back in front of the bar and holds the switch closed. The 
bolt d is utilised for controlling the device which admits of the 
opening of the case only when the switch-arms are in their “off” 
positions. To provide for this, the lifting end of the lid a! and 
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the adjacent end of the casing a are provided with lugs which 
are pierced with holes adapted to come coincident when the lid 
a! is shut down, and a rod g is passed through the holes to secure 
the lid. To prevent the from being withdrawn, and releasing 
the lid other than when the switch-arms are in the full “ off” 
position, a lever h is fulcrummed to the casing, and one arm 
thereof is connected with the bolt d, whilst the other arm is 
adapted to engage a notch in the rod g when the latter is engaged 
with the eyed lugs. The effect of this arraugement is that when 
the switch is closed, and the bolt is engaging with the switch- 
arms, the said bolt maintains the lever A in engagement with the 
rodg. In order to free the rod from the interlocking lever, the 
latter has to be operated, which can only be done by pulling out 
the bolt d clear of the switch-arms, which are immediately and 
automatically thrown into their full “‘ off” position by the switch- 
springs. Thus the operation of releasing the lid-fastening simul- 
taneously results in the freeing and opening of the switch-arms, 
whereas when the switch is closed the interlocking device is always 
operative, and the lid cannot positively be opened or even raised 
off its seating sufficiently to break the gas-tight joint which 
normally exists between it and the body of the casing. (Accepted 
October 3, 1906.) 

23,738. H. A. Mavor and Mavor and Coulson, 
Limited, gt Commutators. [4 Figs.) Novem- 
ber 17, 1905.— 


eG 


invention relates to the commutators of 
dynamos, motors, and the like, and has for object to provide 


Fig. 2. 
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means whereby reliable connections may be made between the 
commutator segments and the armature conductors, and is also 
such as to allow of the whole connection being made within the 
limits of the thickness of a commutator segment, this end being 
accomplished without riveting. 1 is the commutator segment, 





the nce 
i notise of the Futons © of opposition to the grant of a 
pum natin atthe Patent Oflr 0f oppanion tthe 





in grooves formed in the segment, or by ressing it into the metal 
of the segment, it is made flush with the side surfaces therecf. 
In this position it may be soldered or otherwise fixed. For con- 
venience in fixing to the armature conductors a sleeve may be 
provided, into which both the armature conductors and the wires 
from the segment fit. In some cases the plate may be reduced 
in thickness between the hole and the circumferential ion by 
recessing one side of the p'ate only. Sometimes the strip, instead 
of being doubled, as described, may have one end engaged within 
the hole in the plate, as by being expanded therein. (Accepted 
September 26, 1906.) 

E. Gar- 


,595. C. W. Atkinson, Beckenham, and 

side, Catford. Switch-Fuses. [7 Figs.) October 11, 1905.— 
This invention relates to electric switch-fuses, and has for its 
object the construction and arrangement of such a device whereby 
a quick break can be effected bet the tact a new 
fuse can be readily inserted into the apparatus without any risk 
of the operator coming into contact with any live contacts. The 
closing of the contacts is absoiutely prevented while the cover is 
in the open position, thereby preventing the closing of the circuit 
of the switch until the whole m ism is enclosed within a 
closed casing ; and, further, when the switch is closed, the cover 
of the casing cannot be opened under these conditions, the switch 
having to be placed in the open position before the cover of the 
case can itself be opened. The casing @ is provided with a 
hinged cover b. Upon the casing @ is hinged a handle d, which 
is connected to the fuse-carrier ¢ by a parallel motion contained 
within the casing a. The fuse-carrier ¢ has metallic contact- 
pieces at each end, to which the fuse is attached. On the base of 
the casing @ are fixed the terminals i, ¢ on insulating supports j. 
Each terminal i consists of the ordinary flexible clip mounted on 

















a stem, and adapted to slide in its base under the influence of a 
spiral spring tending to keep it normally in its innermost position. 
A flexible connection, such as woven copper ribbon, is attached to 
the clip and the base to maintain electrical contact when the 
clip is drawn out of its base. The contact-pieces of the fuse- 
carrier ¢ are adapted to enter the clips, and to make electrical 
contact in the usual way by friction oe howe by the spring pres- 
sure of the clips. When the fuse-carrier ¢ is to be withdrawn 
from the clips to break the circuit, the clips follow the movement 
until the frictional adhesion is o bet the tact 
ieces and clips, when the clips are rapidly drawn toward their 
s by the springs, thus ucing a rapid break of the circuit, 
and avoiding an arc being set up. To lock the cover in the open 
or closed position, so as to prevent the device being in the closed- 
circuit condition unless the cover is closed, a pin o is provided 
on the cover b, and an arm p is attached to, or forms part of, the 
handle d, the arm p being so formed that the pin 0, on the cover 
being moved for closing, will contact with the arm p unless the 
fuse-carrier is in its extreme open position, or the arm P engages 
the pin o and locks the cover b in its closed position until the fuse- 
carrier is in its extreme open position. (Accepted October 3, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 





Newcastle - on - Air. 
(3 Figs.) October 27, 1905.—The object of this invention is to 
remedy certain ble sources of danger existing in devices in 
which fuel is burnt in a chamber containing compressed air, and 
is especially icable to the arrangements described in the 
specifications of Patents No. 25,003, 1904, and No. 3495, 1905. If 
from any cause the fuel supplied in such arrangements should 
fail to ignite, or become prematurely extinguished, the fuel may 
accumulate in the air-chamber in which combustion is intended 
to take place. Should compressed air be then readmitted to the 
combustion-chamber without the removal of the accumulated 
fuel, and the igniting device be subsequently brought into 
ration, the com ion of the accumulated fuel may cause an 
objectionable increase of pressure in the combustion-chamber. 
In order to prevent this automatic means are led, accord- 
ing to this invention, for preventing the accumulation of fuel in 
the combustion-chamber, and, as an additional precaution (to 
rd against any possible failure or incom action of the 
ret safeguard), a screen is to hinder the combustion 
of any such accumulated fuel. The removal of the fuel is effected 
by means of a draining-tube ¢, one end of which is connected to 
t pipe b conveying air from the combustion chamber a, whilst 
the other terminates near the bottom of the said chamber, and is 
preferably provided with an appropriate strainer, in order that 
the tube may not become choked by foreign substances. The 
aspirating effect of the stream of air passing through the air- 











pipe b whilst work is being done, coupled with the loss of : 
sure due to friction in the air-pipe, causes any unburnt fuel fo be 
drawn up the draining-tube ¢ and discharged with the issuing air. 
In order that the aspirating effect may be fully utilised, the 
draining-tube is preferably connected to the air-pipe in a direc- 
tion making an acute angle with that of the air travelling 
towards the end of the draining-tube, or the draining-tube may 
lie within the air-pipe. «If red, the nee may be con- 
stricted in the neighbourhood of the junction in accordance with 


the well-known principles employed in the construction of steam- 


Fig.t. 




















blowers and aspirating devices. There is also sometimes arranged 
within the combustion-chamber an appropriately formed screen 
or false bottom d, not completely cutting off the main air space 
from the lower space, but provided with appropriate holes or 
gaps, through which any unburnt fuel can drain down and so be 
—— from the flash of the primer or other device employed 
or normal ignition. The holes or gaps in the screen or falee 
bottom may be covered with wire gauze, if desired, in order to 
guard further against the ignition of any unburnt fuel. Either 
the screen or the draining-tube may be employed independently, 
or both may be used together. (Accepted September 26, 1906.) 


GUNS AND EXPLOSIVES. 


1844. H. C. L. Holden, Woolwich. Guns. (3 Fiys | 
January 24, 1906.—This invention relates to an improved joint, 
the surfaces of which can be readily separated, for use between 
the sections of jointed guns, for preventing the escape of gas 
between the said sections, or in connection with the breech 
mechanism of ordinary guns for preventing the escape of gas 
around the breech-screw. According to this irivention, the abut- 
ting ends or surfaces of the parts to be jointed are each formed 
with a series of concentric ribs and grooves, so arranged that the 
ribs on one surface will fit the grooves on the other surface. In 
the arrangement shown, a indicates that portion of the gun in 
which the breech is fixed, and 0 the other portion which forms the 
muzzle end of the gun, the part b being fitted into the part a so 
as mutually to support and guide the two cylindrical surfaces at 
cas tly as possible. The inner end of the muzzle portion b 








is formed with a series of concentric ribs d, d with intervenin 
ves, and the end of the breech end a of the gun against whic 
he end of the muzzle portion 6 abuts is formed with ribs and 
grooves adapted to enter and receive the ves and ribs respec- 
tively of the muzzle tube ». In practice the ribsand grooves are 
preferably made with as acute angles as possible, so that when the 
two parts are placed together there will be a iderable 
in contact, and so that the joint between the adjacent ends has a 
considerable length of surface. The action is as follows :—Under 
the pressure exerted upon the inner surface by an oo. the 
outer surface of the inner tube or of the breech-block is forced by 
the internal pressure into close contact with the inner surface of 
the outer tube or breech, and before the gas has time to reach 
the joint between the two surfaces, hy reason of the circuitous 
path and the distance it has to travel in passing to the surface of 
the joint. (Accepted September 19, 1906.) 


LIFTING AND HAULING APPLIANCES. 

13,085. Veri Limited, London, and F. 8. Worsley, 
Erdicgton. Hetating Goan, 12 Figs.) June 6, 1906.— 
This invention comprises an improved ting-gear particularly 
applicable for raising and lowering arc lamps, and for application 
to the interior of the pee The casing a, closed by a cover 
b, carries an outstanding cylindrical boss c upon which the hollow 
rope-winding drum d takes a bearing. e winding-drum also 
carries a cylindrical boss d? journalled in a hole within the cover 
b. The cover forms ample bearing for the winding-drum at the par- 





ticular end, and by its removal the gear can be easily taken to pieces 
and to renew broken The cylindrical boss c has a smaller 
diameter c?, around which within a cavity of the rope drum d, is 
Scutes ¢ = come ion, bears at one end the 
shoulder, and at the other against the drum, its tendency being 


toforce the drum on its axis towards the lid or cover. The drum 
d is bodily slidable within the @ upon its gs, and 
has upon the outer surface of ite outer flange a ring of teeth 72, 


which are adapted toengage with a similar ring of teeth g upon 
the cover b. Instead of a ring of teeth on the cover, a single 
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too ber of teeth, be employed. The two sets of | The front edge of the plate d is extended considerably over the | ceding expansion stage to pass between the inner circumf, 1 
pom Jr neyunally. rene a with each other by | front portion b of the vehicle frame, and is provided at g as a | of the drum 3 and the outer circumference of the hub 15 to th 
the e. Thedrum d has the usual eocket for the shank /? | toothed sector, and means are provided, from the steer- | chamber 8, closed by the cover-plate 9 at the low-pressure enc 
ofa ble handle i. On winding, the handle is turned as | ing-wheef spindle n, to effect the movement of the sector g, and | of the turbine casing. From the chamber 8 the motive fu::| 


ordinarily and the ratchet teeth of the drum slip over the teeth 
on the casing, and on releasing the handle the ratchet teeth will 
automatically interlock and check the tendency to unwind. 
When it is desired to unwind—viz., to lower—the handle is pressed 
i e, which disengages 


na direction to unwind. (Accepted October 3, 1906.) 
MACHINE AND OTHER TOOLS, SHAFTING, &c. 


oe. Anderson, es, and Co., Limited, and 
J. B. Shield, Wishaw. echanism. December 8, 


1995. (3 Figs.) This invention relates to feed mechanism 
which it is desirable should have an intermittent forward move- 
ment, and of the kind which may be varied in extent of move- 
ment from zero to the maximum required, and it has for its 
object to provide such mechanism with driving means which 
shall be silent in action. The shaft C, on which the drum A is 
loosely mounted, has keyed on it a grooved —7 D which is 
engaged by a silent-feed paw] or pawls E operated by a rod F 
from a rotating crank G or other device. The pulley has a 
grooved rim d, into which is entered an eccentric friction disc E 
carried by a swing lever or levers H centred on the axis of the 
pulley. The swing leversare jointed to the rod F, and the arrange- 
ment is such that on the forward movement the disc E engages the 
grooved pulley D, and forces it partly round, while on the return 
movement the disc frees itself. A second eccentric friction-disc 
E! centred on a stationary bracket E? serves in a like manner 
to Bp vay backward rotation of the pulley D. On the further 
end of the pulley shaft C is keyed a toothed pinion I meshing with 
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loose pinions J, J carried by studs on a loosely mounted brake- 
disc K adjacent to the end of the winding-drum A, which is 
formed or fitted with an internally toothed flange or spur-wheel 
Al, with whose teeth the loose pinions mesh, the gearing being a 
well-known type of speed-reducing gear. A brake-band L is 
fitted to the disc K carrying the loose pinions J, J, and is operated 
by means of a lever or hand-wheel or by the wing nut M engaging 
the screw-threaded end of the brake-band to apply more or less 
brake pressure. When the brake L is applied to prevent rota- 
tion of the brake-disc K, the internal spur-wheel A! on the wind- 
ing-drum is driven at a maximum speed ; but when the brake is 
released the brake disc rotates and permits the winding-drum to 
remain be me ny or even to be rotated in the reverse direction 
for unwinding the ae Intermediate speeds of the winding- 
drum are obtained, as is usual in this class of gear, by varying the 
brake pressure and allowing the brake-disc to slip more or less 
and automatically, when an excessive load is applied, by the 
brake-disc slipping to such an extent as to permit the winding- 
drum to rotate at a speed suited to the altered conditions, or 
to remain stationary. (Accepted October 3, 1906.) 


MOTOR ROAD VEHICLES. 

23,325. T. Parker, London. Motor Vehicles. 
{2 8.) November 13, 1905.—This invention relates to motor 
vehicles of the type in which the vehicle frame is divided so as to 
permit of the respective parts thereof being brought into various 
angular positi with ref to each other for the pu’ e of 
steering, and consists in the provision of yom ad and effective 
means for obtaining this movement of the divided parts of the 
vehicle frame under ready control of the driver. According to 
this invention, the respective portions of the car frame are united 
by a vertical hinged joint, which is formed = two downwardly- 
extending parts, by which the lower extremity of the hinge or 
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joint-pin is carried. The joint between the parts of the vehicle 
frame is formed by means of a plate d secured to the front of the 
rear portion a of the vehicle frame, and carrying a downwardly- 
extending integral arm j, whose lower extremity is diverted at k 
form a boss, so that the hinge-pin c may pass throug! 
the rear of the front nm b of the vehicle frame a similar plate 
2 may be provided to — an integral downwardly-extending 
arm d}, whose lower ex ty is similarly diverted at f to form a 
boss, so that the hinge-pin c may pass through it. The upper 
portion of the hinge-pin ¢ is carried through the respective plates 
or one of them, and a nut m screwed upon one extremity thereof. 


s 


thusat a considerable leverage to effect the displacement of the 
portions of the car-frame with reference to each other. By such 
means it will:-be understood that facility is afforded for the rela- 
tive movement of the parts of the vehicle to effect steering, while 
at the same time the frame are so connected as to have 
perfect rigidity in a vertical Plane, and this without necessitating 
the joint projecting above the level of the upper surface of the 
frame parts. The central joint, upon which the portions of the 
car-frame x i centrally, or it may be 

to one side or the other, or it may in any desired posi- 
tion longitudinally ; but it is prefe' to dispose the joint near 
the front of the vehicle frame—that is, so that the vehicle may be 
divided from one to three to from one to four ; that is to say, the 
front of the car frame may be shorter than the hind portion. 
(Accepted September 26, 1906.) 


PRINTING AND ALLIED MACHINERY. 

393. T. M. Sturman, Kettering. Folding-Ma- 
Tt {2 Figs.} December 18, 1905.—This invention relates 
to folding-machines, and has for its object to provide simple and 
effective means in connection with the mechanism of such ma- 
chines by which the folded edges may be trimmed in the passage 
of the folded product of the press through the machine. Accord- 
ing to this invention, a circular saw is ted opposite one end 
of aroller, over which the folded product of the pressis caused 
to pass before discharge, such roller advantageously having a 
groove forthe reception of the edge of the saw, the position of 
which is so determined that the folded edge will come to lie over 
the groove in the roller, so that on rotation of the roller, and the 
movement of the folded product over it, the edge will be cut off 








by the saw. The circular saw a is mounted upon a spindle b 
carried beneath the table d forthe second fold. Immediately 
beneath the roller for the second fold isanother roller e, provided 
at one end with a groove g, so disposed that the circular saw will 

into the groove, and in the paseage of the printed product 
over the roller the top of the four-fold edge of the product, be 
it an eight-page newspaper or other printed product, will be cut 
off, 80 that the newspaper or printed product may then be opened 
and read in book form. The driving of the circular saw may be 
effected by a pulley i mounted upon the spindle of one of the 
rollers provided for the third fold, a cr belt, and a pulley j 
attached to the circular saw. The diameters of the pulleys i, j 
are such as to impart to the circular saw a peripheral speed 
greater than that of the roller e. (Accepted September 26, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


18,663. W. J. A. London, Brooklands. Turbines. 
{1 Fig.] September 15, 1905. —This invention relates to elastic 
fluid-pressure turbines. According to the specification of a prior 
—, No. 13,883, of 1905, it has been proposed, in that class 
of turbine commonly known as single-flow, to dispense entirely 
with the use of dummy balancing-rings or pistons by pr ana 
the last ex ion stage in double-flow, so arranged that the en 
thrust of the entire turbine is balanced. The object of the present 
invention is todiminish the diameter of the turbine constructed 
in the manner above referred to, by dispensing with the employ- 
ment of the final drum, which is sometimes of incupventiatly 
large diameter, and still avoid the necessity of a balancing piston 
for the last expansion stage by retaining conditions of balance in 
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thisstage. At the same time, in the case ofa condensing turbine, 
the conditions of atm eric , both on the inside and 
outside of the gland at the low-pressure end of the turbine, are 
retained, which is very desirable. The whole of the blading of the 
last ex’ ion stage is arranged partly for direct flow, as shown 
by the arrows marked 1, and partly for a reversed flow, as shown 
by the arrows marked 2 on a final drum 8 of constant diameter. A 
portion of the motive fluid exhausted from the preceding expan- 
sion stage in passing through the first adjacent half 1 of the blad- 
ing on the final drum 8 continues, therefore, in the same direction 
of flow direct to the exhaust. The final drum 3 is connected by 
one or more webs 6 provided with passages 7 toa hub 15 mounted 
on the drum 16 of the preceding expansion stage. The passages7 




















permit the remainder of the motive fluid exhausted from the pre- 


foeme in reversed through the second half 2 of th 
pg on the final drum 8 to the annular chamber $, and thenc-- 
tothe exhaust 5. With this construction the last expansion stay: 
is balanced, and the balancing of the preceding portions of the 
turbine is effected by the arrangement in a well-known manner o: 
suitable dumm. plabens 10 and 11 at the high-pressure end of th. 
casing. The c ber comprised between the cover-plate 12 
the high-pressure end of the turbine casing and its adjacen: 
dummy piston 11 is connected, for instance, by means of a Pipe 13 
to some point, for example, at 14, where a pressure approxi. 
mately equal to that of the atmosphere normally exists. (Accept ei 
September 19, 1906.) 

and W. ow. Sur- 


10,839. C. Day A. Dexter, Glasg 
face-Condensers, [5 Figs.) May 9, 1966.—This invention 
relates to an improved form of diverging division of baffie-plat- 
such as is usually fitted in the steam space of a surface-condenser 
to direct the steam over the surface of the condenser-tubes. 
It is usual to perforate these plates so as to allow part of the 
steam to pass through the holes to the rows of tubes immediate), 
under the pote but the water of condensation falls from the 
group of tubes above the plates, and passing through these holes, 
alls over the lower tubes ; and this is found to be detrimental to 
attaining the best ts of condensation, Now the object of 
this invention is to provide diverging baffie-piates, which, whilst 
allowing for the passage of steam through holes in the plate, wil! 
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prevent most of the water of condensation from passing through 
the holes, and this result is obtained by forming the holes C in 
the plates in such a manner as to leave an upward projection or 
lip (Fig. 2) around the holes, or otherwise. The holes may each 
be fitted with a short nipple or tube B, which would thus form a 
lip; or ina still further manner, and to obtain the same effect, 
ae oy a —— wes and the holes be formed 
a e of the corrugations (Fig. 3). By using diverging or 
baffle-plates as described, the condensed water, «Beco = on 
ing through the holes, would be carried to the sides or ends of 
the condenser, and would thus fall to the bottom clear of the 
tubes. To facilitate the flow of water over the plate and to the 
side of the condenser, it might be bent to form a slight camber. 
(Accepted September 26, 1906.) 


TEXTILE MACHINERY. 


853. T. Morton and T. Smith, Newmilns. Loom- 
; atcing M (2 Figs.] January 12, 1906.—This inven- 
tion, which relates to looms for weaving, has for its object the 
provision of improved devices connected with the picking motion 
for effecting the pick at. will of the shuttles, and ensuring that the 
picker will not act when shuttle is not in its box and in line 
with the race in the lathe. the drawing, A is the loom frame, 
B the lathe, C the picking-shaft, and D the rotating tappet-shaft 
with arms Dl, For operating the picking motion of the loom, a 
lever-arm E is pivoted on the sword B! or vertical side bar of the 
lathe, and is connected through a rod and spring F to one arm G 
of a bell crank G, G! centi on the sword B!, and whose other 
arm G! extends up to and bears on one of the swell-springs H or 
equivalent part on the back of theshuttle-boxesI. Asthe shuttle- 
boxes rise and fall under the action of the shuttle-box changing- 
motion rod J, one of the boxes is brought to rest in line with the 
race for the throw of the shuttle ; and if the shuttle in such box is 
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Fig. 1. 





absent, and does not press out the swell-spring H, the bell-crank 
G, G! remains stationary, and the pivoted lever-arm E connected 
to it remains down in such position that it engages with a collar c 
on the picking-shaft O, and so slides the picking-shaft back as the 
arm moves with the lathe that the picking-tappets C! are not 
struck by the pins D2 on the arms D!, and thereby the pick is 
missed. If the shuttle be present in the box, the bell-crank G, 
G) is tilted, as shown in dotted lines, and serves to draw upwards 
the se lever-arm E out of the way of the collar c on the 
picking shaft C, which is then in position to be acted on by the 
tappet-shaft D, so that the shuttle is thrown. In this way when 
the shuttle-box motion acted on by the usual jacquard pattern 
barrel or cam brings a shuttle into line with the race, the picking 
motion is brought into action; but when an enipty shuttle-box 
is brought up, the pick is missed. A pivoted lever E and con- 
nected bell-crank G, G! are fitted on eace side of the loom to 
control the throwing of the shuttle from each side. (Accepted 








September 19, 1906.) 
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THE COMPOUND-REACTION STEAM- 
TURBINE. 
(Concluded from page 737.) 

Tne gain due to increasing the discharge angle, 
when the turbine has to be run ata low speed, is 
apparently a very substantial one, as the calcula- 
tions given in our last issue* sufficiently indicate. 
The computed increase in economy will, however, be 
diminished if the value of our coefficient m is very 
different for the ‘‘ carry over” than what it is for 

. In the first article of this series we pointed out 
that the energy producing flow through a stage was 
made up of two elements—viz., the available heat 
q corresponding to the drop of pressure through the 
stage, and, secondly, the kinetic energy carried over 
from the preceding stage, which we have called 
the ‘‘carry over.” In other~words, the so- 
called reaction turbine, as generally constructed, 
also operates partly by ‘‘impulse.” Hence, if w 
is the velocity of the steam entering a stage rela- 
tively to that stage, and q the heat accounted for in 
that stage, the kinetic energy of the steam leaving 
the stage (measured relatively to it) will be given 
by the relation 

v2 - w2 
29 778 qm + M 9 . 

In the foregoing we have taken m = M = 0.90, 
giving as our reason that an analysis of the per- 
formances of the Rateau and Curtis turbines, as 
published, led to the conclusion that the two cannot 
be very different. 

It would seem, however, that this view would be 
disputed by Professor Rateau. With the Rateau 
turbine the energy producing flow through the 


bucket consists wholly of 5 and that producing 
rf 


flow through the guide-blades wholly of g.. Assum- 
ing that his guide-blades work under the same con- 
ditions when discharging into a moving wheel as 
when discharging into free space, Professor Rateau 
considers the loss of energy in the bucket to be 
very large. M. Rey, who has worked in conjunction 
with Professor Rateau, takes it that the steam loses 
25 per cent. of its velocity, measured relatively to 
the bucket, in passing through the wheel. It is, how- 
ever, quite impossible to reconcile this statement 
with the results obtained with the Curtis turbine. 
Thus, with the 500-kilowatt turbine at Cork, the 
steam consumption per kilowatt-hour was 20.6 Ib., 
the vacuum being 26.9 in., whilst the steam was 
supplied at 168 lb. absolute, and a superheat of 
104 deg. Fahr. With saturated steam at this pres- 
sure, expanding to a vacuum of 26.9 lb, per square 
inch, the units available per pound can be cal- 
culated by equation (1) of our first article ; or 

U = 338.94 — 84.25 + 1.0345 (826.6 — 575.9) — 575.9 (0.5239 — 

1573) = 302.95 B.Th. U. 

Owing to the superheat this will be increased by 
an amount which can be calculated as explained 
in our issue of February 3, 1905, from the for- 

Ty. 


mula 
aie, 
U: =y7t T, +!) 
2 


where y is the average specfic heat of the super- 
heated steam, ¢ the amount of superheat, T, the 
absolute temperature at exhaust, and T, the tem- 
perature of the steam before superheat. From 
recent experiments made at the Munich Poly- 
technic, it appears that in this case may be taken 
as 0.593, so that 


Uy = 0.593 x 104 {1 ~ _ 575.9 \_ 9) 4 BTh.U. 


826.6 + 52! 

So that the total heat available for work in a per- 
fectly frictionless turbine operating under the Cork 
conditions would have been 324.19 B.Th.U. 

The product of the mechanical efficiency of the 
turbine and the efficiency of the dynamo can hardly 
be greater than 92 per cent., so that work actually 
done by 20.6 lb. of steam was at least 1.087 kilo- 
watt-hours. Reduced to thermal units, the work 
done by 1 lb. was therefore 


1.087 x 3412 _ 189.03 B.Th.U. 
20.6 
* A slight error was eviginaliy made in drawing Fig. 18, 
page 686. On making this good, the corrected values 
were inserted in- Table XII., but by an oversight this 
correction was omitted in Table XV,, line 11 of which 
should read the same as in Table XII. This slightly 
com the values of the totals, but not to any material 





Whence the over-all internal efficiency of the actual 
turbine must have been at least 
180.03 
324.19 
The turbine in question is of the two-stage type, 
with three wheels per stage, the arrangement of one 
stage being shown diagrammatically in Fig. 19. 
Here A represents a converging-diverging nozzle, in 
which the steam is expanded down from, say, 170 Ib. 
per square inch to about atmospheric pressure, or a 
little below, and thus enters the wheel chamber at 
a high velocity, which may be 2500 ft. per second 
or so. This jet of rapidly-noving steam meets 
then the moving buckets B, which are mounted ona 
wheel keyed to the turbine-shaft, and after giving 
up some of its kinetic energy to these buckets 
the steam is delivered from them still at a high 
speed, and meets then a set of buckets C fixed to 
the casing of the chamber. These divert the path 
of the steam jet, and direct it into a second set of 
moving buckets D, which, after abstracting from 
the steam a further proportion of its kinetic energy, 
pass it on toa second set of fixed buckets E, and 
these, again, on to a third moving wheel F, from 
which it is delivered with a very small remaining 
kinetic energy. Inthe Curtis turbine the moving 
buckets are all cut out of the solid by means of a 
parting tool, which is caused to follow a curved path 
corresponding to the centre line of the bucket. As 
the steam speed is being continuously reduced the 
depth of the bucket, measured radially, has to be 
very deep at F, and in order that the work may 
stand up to the tool it is therefore necessary to 
make the width of the buckets considerable. To 
avoid this and save space in the axial direction, 
Mr. Ferranti, who patented the method of work- 
ing above described a little before Mr. Curtis, has 
experimented with buckets fixed in place by weld- 
ing. This permits of the use of buckets as narrow as 
those used by Mr. Parsons, which is impossible 
when the buckets are cut out of the solid. In the 
Curtis turbine the fixed buckets C and E are gun- 
metal castings, and, as indicated, are fixed unsym- 
metrically, the angle at entrance being greater than 
that at discharge. 
The arrangement shown in Fig. 19 represents, as 


= 55.54 per cent. 
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stated, one stage of the turbine. In the Cork 
turbine there are two such stages, and some of the 
energy wasted in friction at the first stage is, of 
course, available for doing work in the second 
stage, and the total available heat in each should 
be the same, since there are the same number 
of wheels in each stage, and these are of the same 
size. If this is the case, it can be shown that we 
get two expressions for k, where k is the fraction 
of the heat available per stage wasted in friction— 
viz. :— 
k=-1-7%-2-2 
2 1-2 


Here » = the hydraulic efficiency of the turbine 
2 and x = a where wu is the 


as a whole, <z 


3 
total heat available in a perfect turbine working 
between the same admission and condenser tem- 
peratures, and U represents the heat available in 
each stage. In a perfect turbine « = 2U, but in 
actual turbines 2 U is greater than wu, since, as 
already stated, some of the heat wasted in friction 
in the first stage is available for doing work in the 
second. If; is known, « can always be found 





from .the steam-tables. Hence by trial and error 
we get both expressions to give the same value of 
k. In this way it ap that, for the Curtis 
turbine at Cork, i should be 0.462, the over-all 
internal efficiency, as stated, being 0.555, In a 
multi-stage turbine-a value of k = 0.462 would 
correspond to an over-all efficiency of about 0.582, 
as shown by the diagram published in Fig. 9, page 
546, so that with the same value of k a multi-stage 
turbine would be nearly 6 per cent. more efficient 
than the two-stage one. 

Assuming, as is approximately true, that both 
stages at Cork were doing equal work, the heat 
available in the first stage may be taken as 168.51 
units, so that the theoretical velocity of flow from 
the nozzles is v = 223 ,/ 168.51 = 2895 ft. per 
second ; owing to friction and the ‘‘ obstruction” 
due to the motion of the buckets past the nozzle 
the actual velocity will be less than this. 

f we assume that in each passage through a 
bucket the velocity, measured relatively to this 
bucket, on leaving is 11.5 per cent. less than it 
was on entrance, it will be found that the sum 
of the friction losses will agree excellently with 
the value of k determined above. The velocity 
diagram for the Curtis turbine at Cork thus 
determined is shown in Fig. 20, where A B repre- 
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sents the velocity of issue from the nozzle taken 
as 2562 ft. per second, or 11.5 per cent. less 
than the theoretical. The line BC represents the 
velocity of the steam relatively to the bucket: at 
entrance, and is found by scaling to be 2189 ft. per 
second, the bucket velocity C A being 400 ft. per 
second. The angle of discharge in the case of the 
moving buckets is the same as that at entrance, 
and hence, considered relatively to this bucket, the 
steam flows out along the line C D.. By hypo- 
thesis it loses in the passage 11.5 per cent. of its 
velocity ; so C D is made equal to 0.885 x 2189ft., or 
1937 ft. per second. By setting off D E, the bucket 
— we get C E = 1580 ft. per second as the 
absolute velocity of the steam at issue, and thus 
the velocity at which it enters the first set of 
moving buckets, the entrance to which should be 
a tangent to C E. In these buckets it is turned 
round, so that it disch along the line E F, which 
makes an angle of 20 deg. with the plane of the 
wheel carrying the sebnd set of moving buckets. 
It again loses in these fixed buckets 11.5 per cent. 
of its velocity, so that E F is 1398 ft. Setting off 
G F as shown we get EG = 1032 ft., the velocity 
of the steam relatively to the second set of moving 
buckets, the entrance to which must be tangent to 
this line. If the velocity be again reduced 114 per 
cent., we gett G H = 913.5 ft., and by setting off 
HI = 400 ft. we find GI the velocity at entrance 
to the second set of fixed buckets to be 589 ft. per 
second, and from there it issues along I J at a 
speed of 521 ft. per second. Making KJ = 400 ft. 
there results I K = 200 ft. per second as the 
velocity at entrance to the third set of moving 
buckets. K L = 177 ft. is then the velocity at 
discharge measured relatively to the moving wheel, 
which gives K M = 360 ft. per second as the abso- 
lute velocity of the steam at final discharge. 

A loss of 11.5 per cent. in velocity corresponds 
to a loss of 21.85 per cent. in kinetic energy. 
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Hence we can tabulate the various frictional losses 
as follow :— 
Loss at nozzle 
21.68 per cent. of 168.51 
Loss in first moving bucket 
0.2168 x ar) ~ 20.88 ,, 
223 
Loss in firat fixed bucket = 
0.2168 x (ms) = 10.88 ,, 


36.54 B.Th.U. 


nu 


223 
Loss in second moving bucket = 
0.2168 x (1032)? _ 464, 


Loss in second fixed bucket = 
0.2168 x (oon) = 151 ,, 
223 
Loss in third moving bucket 
0.2168 x (33 y= O17 ,, 
223 


Carried away as kinetic energy = 


=) 261 ,, 
223 


i} 





Total frictional loss = 77.3 ,, 
77.23 
168.56 
cent. of the observed value of 0.462. 


Hence k = = 0.458, or within 1 per 
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This runs in a compartment into which steam enters 
through guide-blades of the type shown in Fig, 22. 
It is assumed that the steam is completely ex- 
| panded on leaving these guide-blades, and the pres- 
sure in the clearance space is the same as at the 
| back of the wheel. As there are large holes through 
the wheel disc, it is undoubtedly true that, taken 
/as a whole, the pressure must be practically the 
| same on both sides of the disc ; but it by no means 
follows that this is true in the case of the narrow 
band of steam in the clearance space. Indeed, some 
experiments made by Mr. Schabaver with a water- 
turbine, recorded in the Genie Civil, vol. xviii., page 
103, showed that the discharge from the guide- 
blades was much decreased by the fact that a 
wheel was running in front of them. In the 
|case of an impulse turbine, this would seem to 
point to some degree of back pressure in the clear- 
ance space. Such a back pressure in the case of a 
Rateau turbine need not necessarily mean a large 
leakage loss. The buckets are wider than the 
guide-blades, and hence the steam can take a cer- 
tain lateral spread without missing the bucket 
openings. . 
The speed of flow from the low-pressure guide- 
blades of a Rateau turbine is somewhere about 
1000 ft. per second. The guide-blade angle being 
20 deg., the axial speed of the steam will be 342 ft. 
per second. The clearance being about ,}5 ft., the 
time taken for the band of steam to cross it is only 
a up Of One second. If the pressure were even 1 lb. 
per square inch more in the clearance space than 
in the rest of the compartment, the corresponding 
lateral swelling of the jet would take place only 
at a velocity of somewhere in the neighbourhood 
of 500 ft. per second, so that in the time stated a 
band of steam 2 in. wide on leaving the guide- 
blades would still be only 2} in. wide on entering 
the buckets. It is usual with turbines of the so-called 
impulse type to work with small axial clearances, 
experience having shown this to be advisable. On 
the other hand, in the Parsons turbine this clear- 
ance has at times been made as much as 1 in. 
without apparent loss of efficiency. In this case, 
however, precautions are taken to prevent leakage, 
whereas with the other type the complete absence 
of these precautions might readily lead to large 
losses, if the distance between the wheel and the 
| guide-blades were increased so much that the lateral 
spread of the jet made it too wide for the buckets. 
A loss of 11.5 per cent. in the velocity with 
| which the steam flows through the bucket corre- 
| sponds to a value for M of 0.785. This, however, 
| appears too small, since the losses accounted 
|for in the schedule for the buckets of a Curtis 
| turbine, given above, are not wholly due to bucket 
| friction, but arise in part from the fact that the 
| wheels are being run with partial admission. As 
|the wheels, of necessity, run drowned, this fact 
involves considerable losses by shock. Each time 
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The nozzle loss is, perhaps, a little over-estimated, 
but these convergent -divergent nozzles are not 
specially efficient. In Mr. Rosenhain’s experi- 
ments a loss of very nearly 20 per cent. was 
observed, so that the value above taken is pre- 
sumably not much in excess, 

If, on the other hand, M. Rey’s figure of 25 per 
cent. loss of velocity in the bucket is adopted, it will 
be found that, even assuming no loss whatever in the 
nozzle, the total losses wi'l aggregate about 85 heat 
units ; moreover, the entrance angle at the third 
wheel would have to be negative, the tangent to 
the blade there sloping in the opposite direction to 
what it is in the case of the other wheels. This will 
still be the case even if we decrease M. Rey’s 
estimate from 25 per cent. to 20 per cent., so 
that his assumed value for the bucket friction 
appears to be excessive. If that is the case, it 
would seem that the guide-blade losses must be 
somewhat higher in a Rateau turbine than they are 
when they are discharging into free space. 

A typical Rateau wheel is represented in Fig. 21. 


a bucket comes in front of a nozzle the quiescent 
steam in it has suddenly. to be started into motion, 
and there is a corresponding loss every time a 
bucket passes away from the nozzle. Moreover, 
the idle buckets act as fan-blades, churning up the 
steam in which they revolve. Taking all these 
considerations into account, it appears that M must 
have a value considerably in excess of 0.8, and 
therefore cannot be very different from m, as stated 
at the outset of this article. 

This being so, the theory which has here been 
developed for the Parsons turbine points to the 
possibility of effecting a substantial gain in the 
present economy of the marine steam-turbine, 
where considerations of propeller efficiency necessi- 
tate the sacrifice of a portion of the turbine effici- 
ency. 





AnTuRAcITE CoaL.—Anthracite coal occurs in the de- 

rtment of Libertad, in Peru, near the source of the Santa 

iver. The seams, which contain thin streaks of slate, 
show coal of a thickness varying between 9 ft. and 14 ft. 








COLOMBO HARBOUR. 


WE reproduce this week on Plates XXVILI. to 
XXX., and on our two-page engraving, a series of 
photographs illustrating the harbour works at 
Colombo, in Ceylon, now nearing completion. 
These works, which have cost practically 25 mil- 
lion rupees (equal to about 1 millions sterling), and 
occupied over 30 years in construction, are of the 
greatest importance, alike to the mercantile and 
naval marine, apart altogether from the advan- 
tage they confer in connection with the develop- 
ment of Ceylon. There is provided now, as shown 
in the plan (Fig. 1 on the opposite page), a har- 
bour, having an area of 660 acres, with a depth at 
low water ranging up to 39 ft., and having two en- 
trances, 800 ft. and 700 ft. wide respectively. Thus 
the largest merchant and naval ships may therein 
find safe anchorage. There, too, a British naval fleet 
could have its base, and it is consequently interest- 
ing to note that the harbour is practically equi- 
distant between the Cape and Australia. The 
distance from Cape Town is 4310 nautical miles, 
and from Aden 2130 miles. Singapore is 1560 
miles further east, and although the naval autho- 
rities are inclined to regard it as a more suitable 
base for the Far East, doubtless because it is nearer 
to the possible venue of war operations, Colombo 
must in the future be regarded as an important 
acquisition from the point of view of naval strategy. 
The distance to Hong Kong is about 3000 miles, 
and the nearest harbour, in Australia—King 
George’s Sound—is 3380 miles ; Melbourne is 4740 
miles, and Sydney 5310 miles distant ; while Well- 
ington, in New Zealand, is 6210 miles from Colombo. 
Admiralty ships formerly used Trincomalee in 
Ceylon, but since Colombo afforded better accom- 
modation for warships, it has become the naval head- 
quarters, and in view of the splendid graving dock 
now available, repairing and overhauling facilities 
will be provided. The advantage of the harbour 
to the merchant fleet is proved by the fact that the 
number of ships frequenting Colombo increased in 
nine years by 55 per cent., and the tonnage in 
eight years by 524 per cent. 

The idea of having a great national harbour on 
the coast of Ceylon originated forty years ago, when 
a proposal was made to construct artificial break- 
waters, in order to enclose a large anchoring area 
at Point de Galle. As the aim was not only to 
meet the requirements of Ceylon, but to provide a 
coaling-station for ships trading between Aden and 
the Far East, Galle offered considerable advan- 
tages, as it is practically the most southern point 
of the island. But there were serious natural dis- 
advantages : the heavy currents off the south coast 
of the island, added to the force of the cyclone, 
would have made the approach to the harbour 
frequently difficult, if not dangerous; and it is 
due to the great ability and perspicacity of the 
late Sir Hercules Robinson that Colombo was 
definitely chosen, notwithstanding that its position 
necessitates a further deviation of 18 or 20 miles 
from the course between Aden and the East than 
would have been the case had the harbour been at 
Galle. The late Mr. R. Townsend prepared an 
original scheme for the harbour, and in 1872 the 
late Sir John Coode was consulted, and designed 
the works which were carried out between 1872 
and 1885—viz., the construction of what is marked 
on the plan as the south-west breakwater, having a 
length of 4210 ft., and the deepening of the harbour 
to 26 ft. at low water. These works, the foundation- 
stone of which was laid by his Majesty the King— 
then the Prince of Wales—cost 700,000/., or about 
70,0001. less than the estimate. 

Before the completion of this south-west break- 
water, it was proposed to construct a north arm to 
shelter the harbour from long-shore winds from the 
north, which bring up a choppy, although not a 
dangerous sea. This north arm was to be an iso- 
lated work, extending from near the northern head 
of the south-west breakwater shorewards ; entrances 
to the enclosed area were to be left at the outer 
and inner ends of this breakwater. Before a final 
decision was made, however, there had been a 
great increase in harbour traffic, and it was decided 
to so place the additional breakwaters as to mate- 
rially augment the area to beenclosed. The scheme 
then formulated by the engineers, Messrs. Coode, 
Son, and Matthews, and now practically completed, 
gives a harbour of 660 acres, which is believed to be 
greater than any artificial harbour hitherto con- 
structed. The national harbour at Dover* provides 


* See ENGINEERING, vol. lxxv., page 774. 
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ap auchoring area of 610 acres, exclusive of the com- 
mercial harbour, 75 acres in extent. Instead of one, 
there are now at Colombo two new breakwaters, one 
having its root in the natural rock at Mutwal Point 
and extending 1100 ft. westwards, and marked on 
the plan the ‘‘ North-East Break water.” » Seven hun- 
dred feet further westward there begins the north- 
west breakwater, 2656 ft. in length, which trends 
southwards to within 800 ft. of the head of the 
original south-west breakwater. Two entrances 
sre thus provided, the outer 800 ft. and the inner 
700 ft. wide, the object being not only to facilitate 
the arrival and departure of ships, but to ensure 
a current through the harbour for sanitary pur- 
poses. The tidal range is only 2 ft. at spring 
tides, so that the amount of water which would 
pass into and out of the harbour through one en- 
trance, due to tidal propagation, would be rela- 
tively small; as there is a considerable population 
afloat in the harbour at all times, due to the pre- 
sence of a large number of passenger, vessels and 
of natives engaged in the work of the port, it was 
considered prudent to facilitate the circulation of the 
tidal water by the two wide entrances. Observation 
has proved that this has had a beneficial effect. 

In addition to the construction of the break- 





material difficulty at Colombo. It is.the south- 
west monsoon which brings extremely heavy seas ; 
indeed, the breaking of the waves on this south- 
west sea-wall is the subject of one of the most 
effective and world-famed wave photographs taken. 
The new arm will thus prove a great protection to 
ships entering the harbour during the south-west 
monsoon. 

Turning now to a detailed description of the new 
breakwaters, it may be said that the south-west 
breakwater was built of concrete blocks prepared 
in the yard close to the root at Galle Buck. The 
blockwork was 34 ft. in width, and was founded, 
at a depth of 20 ft. below low water, on a rubble 
base, consisting of gneiss rock deposited from 
barges. The new north-west breakwater, some- 
what less exposed, is constructed of blockwork 
32 ft. in width, founded at a uniform depth 
of 30 ft. 9 in. below low water. The blocks in 
both breakwaters are set with sloping bond, in 
slices of 5 ft. 6in. in width, the weight of each 
block varying from 33 to 17 tons, according to 
its position in the work. The north-east break- 
water, on the other hand,.is a rubble mound, and 
two years’ experience since completion has proved 
it to be entirely satisfactory. 


the high-water line, while below the water-line 
there was fitted a temporary chain-bracing, which 
was removed as the work of filling up the mound 
proceeded. Cast-iron caps, to the tops of 
the piles, carried pitch-pine crossheads, on which 
six rows of trussed pitch-pine rail-bearers were 
laid to form the three tracks for the wagons with 
material from the quarry. End and side-tip wagons 
were used for the deposit of the rubble stones form- 
ing the mound, 

The north-east breakwater consists of a rubble 
mound, and commences at the point near the 
Mutwal Battery. The original of the sea had 
an irregular fall from the quarry floor, and the rock 
was overlain by sand and mud. The rubble in the 
mound was generally in fairly large pieces, and 
the finished level is 6 ft. above high water of ordi- 
nary spring tides, with very gentle slopes on both 
sides. The upper part and seaward slope is pro- 
tected by specially heavy stones, the smaliest 
allowed being 3 tons in weight. At the outer 
end there is a lighthouse, and in order to affurd 
access to it the centre row of piles was left in posi- 
tion, and on these was formed a teak gangway, 
7 ft. wide, carried on longitudinal bearers resting 
on transverse channel irons bolted to the cast-iron 
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waters to be described in detail later, a large area 
of land has been reclaimed, 24 acres of which, as 
indicated in the plan, forms a coaling dépét, with 
storage for 250,000 tons of coal. In front of this, 
jetties have been built for the loading of barges, 
which convey the coal alongside the ships at anchor. 
Experience has shown that the most economical 
method of handling the coal is by sacks carried by 
the coolies. To the north of the coaling dépét 
further land has been reclaimed, and will be avail- 
able for works, which would thus be contiguous 
to the graving-dock constructed by arrangement 
between the Admiralty and the Government of 
Ceylon. The channel leading to this dock has a 
depth of 33 ft. at low water of ordinary spring 
tides. The length of the dock is 700 ft. A slip- 
way for the repair of smaller ships is included in 
the scheme, and an extensive ro ote harbour has 
been constructed to the north of the main harbour. 
_ A further point to which general reference may 
be made before we proceed to describe in detail 
‘he constructional work, is the proposal, now agreed 
to, for extending the south-west breakwater 2000 ft. 
northwards, as shown in the plan (Fig. 1). This 
extension is made in order more effectually to pro- 
tect the outer entrance to the harbour during the 
south-west monsoons. There are two monsoons— 
the south-west, continuing from May to October, and 
the other, the north-east, lasting from October to 
May. The latter, however, does not involve any 





The work of constructing the two new break- 
waters—the north-east and the north-west—was 
commenced in 1894, when the Mutwal Quarries 
were opened, and the construction of a temporary 
staging was begun seaward along the site of the 


rubble mound. The quarry, which provided a 
satisfactory gneiss, having qualities similar to 
granite, covers an area of 5} acres, and was worked 
by convict labour. The material was taken in 
wagons on a railway track running direct from 
the quarry along the temporary staging. The 
staging was constructed of wrought-iron piles, 


having solid shanks and cast-steel screws, spaced | 
at 30 ft. centres ‘longitudinally and 25 ft. trans- | 


versely. There were three piles in the cross-section 
of the staging, so that the total width of the plat- 
form was over 50 ft. Iron was preferred to timber 
for the piling because of the activity of the teredo 
at Colombo. Although the staging was of a tem- 
porary character, it had been arranged that the piles 
should be subsequently utilised for forming jetties, 
and for other works within the harbour. The 
piles were in temporary use in the staging for 
about 10 years, and an examination made after 
their removal showed that they were in excellent 
condition. Had timber been employed, it is certain 
that before the rubble mound had been completed 
many of them would have had to be ee The 
piles of the temporary staging were braced with 
channel-iron struts, and with diagonal ties above 


caps on the piles. The lighthouse itself is a cast- 
iron tower, with a fixed light thereon, showing 
red and green ; the focal plane is 38 ft. above the 
high-water level. 

The whole of this staging was continued in 
position to facilitate the construction of the north- 
west breakwater, and in prolongation of it there 
was erected, also on iron piling, a temporary 
viaduct across the site of the 700-ft. entrance. 
This viaduct was of similar construction to the 
staging, but in the cross-section there were only 
two piles 25 ft. apart, carrying two railway tracks 
instead of three. At intervals there were stiffen- 
ing bays, extra piles being screwed on each 
side, making four in the cross-section. Before the 
construction of the north-west breakwater this 
narrow viaduct might have suffered severely durin 
the south-west monsoon, but increased lateral stiff- 
ness was provided by the introduction of guy- 
chains, extending from the top of the piles on 
both sides to moorings bxedien 1 in the bed of the 
sea. This proved an effective and cheap method 
| of strengthening the structure, and justified a 
‘lighter section than would otherwise have been 
required. This viaduct terminated at the site on 
which the northern head of the north-west break- 
water was to be constructed, and here another 
short staging was erected, generally similar to 
that for the rubble mound forming the north-east 
breakwater, but of heavier scantlings, as it was 
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required to carry a gantry crane. The super- 
structure consisted of wrought iron cross-heads, 
with longitudinal outer girders and a central 
single row of trussed pitch-pine rail-bearers. The 
object of having such a staging was to enable the 
north head to be built of horizontal concrete blocks 
with the assistance of a ‘‘ Goliath” crane, which 
was subsequently used for the erection on this 
head of the ‘‘ Titan” block-setting crane, to be 
afterwards utilised in constructing the north- 
west breakwater itself. 

The northern head of the north-west breakwater 
is 150 ft. long by 42 ft. at the top, stepped out- 
wards to 46 ft. wide at the bottom. It is founded 
at a depth of 33 ft. below low-water level on a 
rubble mound, the footings being protected on the 
outer side by heavy rubble stones having a mini- 
mum weight of 3 tons. The bed for the foundation 
course was prepared and carefully levelled by 
divers, who were also employed in laying in posi- 
tion the concrete blocks of the successive courses. 
These blocks were laid horizontally, and for this 
work a 17-ton steam ‘‘ Goliath” crane was used, as 
already stated. The blocks are in courses 4 ft. 
high, and the heaviest is about 15 tons. The outer 
courses were securely joggled from top to bottom ; 
semicircular grooves were formed in the con- 
tiguous faces during the making of the blocks, and 
these were subsequently filled with 4 to 1 con- 
crete in bags. The top is finished in concrete in 
mass, with a concrete parapet 6 ft. wide on the 
outer edge. : 

The length and form of the head were de- 
cided upon partly to enable a block - setting 
‘*Titan” crane to be erected upon it, with the 
assistance of the overhead traveller. The tem- 
porary staging therefore terminated at this point, 
as the ‘‘ Titan” deposited the blocks to formation 
level in advance of itself, and the engraving in 
Fig. 10, Plate XXX., affords a clear idea of the works 
at this point. The view is taken from the rear of 
the ‘* Titan” crane; the workmen in the foreground 
are engaged in filling in concrete between the tem- 
porary roads to secure them from wave action ; the 
wagons contain the concrete ; and in the distance 
there will be seen the ‘‘Goliath” crane over the head 
where the ‘‘Titan’’ crane was built, the viaduct 
across the entrance stretching shorewards, where 
it joins the temporary staging over the rubble 
mound, 

The ‘‘Titan” block-setting crane is illustrated 
in Fig. 2, Plate XXVII. It was designed by the 
engineers, and supplied by Messrs. Stothert and 
Pitt, Limited, Bath, and has a radius of 60 ft. 
The test load was 42 tons at the full radius, 
while the working load was 33 tons. The crane 
runs on thirty-two wheels on double roads, each 
of 5 ft. 6 in. gauge, the width between the inner 
rails being 14 ft., so that the maximum gauge is 
25 ft. These wheels run in pedestals attached to 
the under-side of the carriage, and each pedestal 
is fitted with four volute springs. The block- 
carriage and the nose-end of the cantilever girder 
are also fitted with volute compensation springs. 
The lifting’ beam is attached to a four-sheaved 
lower block, having eight parts of steel-wire rope. 
The machine is fitted with patent hydraulic brakes 
for lowering the load. The crane is, as will be seen, 
of the all-round type, the superstructure turning 
on a live ring of cast-steel rollers, the motive power 
being steam. The following are some of the prin- 
cipal dimensions :— 

Total length of cantilever girders 110 ft. 
» height of working platform 26 ,, 
Over-all length of carriage od 35 ,, 
a width of machine we 28 ,, 
Vertical boiler .- 11 ft. by 5 ft. 9in. 


in diameter 
Two steam cylinders . llin. by 18 in. 
Speed of lifti full load 8f aed 
of lifting—fu bbe ose t. per min. 
#4 unoclinn bas load... 50,, " 
racking—full load 20 ,, ” 


With quicker speeds with ligkt loads. 

A new work-yard for the construction of the 
concrete blocks was formed on land reclaimed on 
the foreshore to the north-east of the patent slip- 
way, as shown on the plan, Fig. 1, the yard used in 
connection with the earlier works not being avail- 
able, as its area had been transferred to the rail- 
way ‘department, and was in use by them. In 
this work-yard, illustrated in Fig. 3, Plate XX VII., 
it will be seen that there are two block-making 
floors, each 1000 ft. long, spanned by a 33-ton 
‘*Goliath” crane. An independent crane was 
provided for lifting the block moulds in each 








yard. This also was of the ‘* Goliath” type, 5 tons 
in capacity, and travelled on the same rails as the 
main ‘‘Goliath” crane. The smaller cranes were 
fitted with cross-traverse wheels and gear, which 
enable them to run on cross-tracks, so that they 
could be moved out of the way of the large 
‘*Goliaths.” The cross-traverse wheels were 
mounted in pedestals normally at a higher level 
than the longitudinal wheels, but having screws 
worked by worm-gear, so that the wheels could be 
lowered to the cross-traverse track, raising the 
crane bodily from the longitudinal rails high enough 
to allow the flange of the crane-wheels to clear the 
main rails. The concrete-mixers were of the Lees 
type, aud were portable. One of them is partly 
seen in the foreground of the engraving, Fig. 3. 
It is combined with a jib-crane. This lifted the 
skip containing the constituents of the concrete 
mes deposited them in the mixer, which consisted 
of a circular chamber driven by belt from an engine 
fitted on the crane platform. The concrete, when 
mixed, was deposited in another skip, which the 
crane finally lifted and emptied into the block 
mould. When the material had set, the sides of 
the moulds were removed, and the block lifted to 
the stackyard by the 33-ton crane, to remain there 
until required. 

In the engraving (Fig. 3) many of these blocks are 
seen completed, with the grooves left for joggling. 
On the top of the square concrete blocks there 
will be seen specially shaped blocks ; these are the 
foundation blocks to give the slope to the bond 
forming the north-west breakwater, where, instead 
of being placed horizontal, as in the case of the 
head, they were set on a slope from the vertical, 
the angle being about 65 deg. This arrangement 
is shown in Figs. 2, 5, and 10. This is a somewhat 
unusual method, and has the advantage that it 
allows each slice to settle to suit any inequality in 
the foundation mound without in any way lessening 
the transverse strength of the work. The founda- 
tion is at a depth of 30 ft. 9 in. below low water, 
on a rubble mound. The blockwork is 32 ft. in 
width, and there are on an average three blocks in 
the width and seven in the height, each slice 
representing 6 ft. of the length of the breakwater. 
The slices are bonded with concrete joggles, as in 
the case of the horizontal bonds ; but in this case 
the cavities are oblong, as shown in the blocks to 
the right of Fig. 3, instead of circular, as in the 
case of the blocks to the left of the same illustra- 
tion. The work of constructing the breakwater, 
carried out by the ‘‘Titan,” progressed most satisfac- 
torily, and in some of the months as many as 630 
blocks were laid, representing an aggregate of 
14,000 tons, and a length of breakwater of 180 ft. 
The illustration in Fig. 2, Plate XX VII., shows the 
‘*Titan” crane lifting a block from a steam-barge 
preparatory to the depositing of it in position under 
the direction of divers. 

The blocks made in the workyard were conveyed 
on railway trucks to a jetty, constructed of concrete 
blocks, contiguous to the workyard. The leagth 
of this jetty was about 350 ft., and on it was a 33- 
ton ‘ Titan” crane, constructed by Messrs. Cowans, 
Sheldon, and Co., Limited, Carlisle, for transfer- 
ring the blocks from trucks to barges. The trucks 
were constructed with tilting-platforms actuated by 
worm-wheel and screw gear, so that the blocks, 
after being lifted vertically from the stacking- 
yard, could be placed on the horizontal decks of the 
trucks, and then tilted to the angle at which they 
were to be set in the work. The floors of the block- 
barges were serrated so as to provide beds of the 
same angle to receive the blocks. 

The blocks, after being lifted from the trucks, 
were placed in the steam-barges and taken across 
the harbour, and there were lifted from the barges 
and set in the work. Holes were cored in the 
blocks during construction at the required angle 
to receive the Lewis bars, which had to be used 
when lifting the blocks, thus allowing the latter to 
hang in the position shown in Fig. 2, Plate XX VII. 
The barges were each capable of carrying 80 tons. 
The work of setting the blocks was continued 
from the bottom to the top in a complete slice ; 
the top finished with a toothed edge, as shown 
in Fig. 10, 5 ft. above high-water level. Rails were 
laid on timber sleepers on the top blocks when set, 
to enable the ‘‘ Titan” crane to advance to its work. 
Operations had, of course, to be discontinued during 
the south-west monsoon, and then the ‘ Titan” 
returned to the north head, where it was moored 
by chains during the season. Ultimately, on the 


completion of the work, the ‘‘Titan” was dis-! 





mantled, and will be re-erected for the construc- 
tion of the additional arm in extension of the south- 
west breakwater 

When the block-setting had been completed, the 
work of forming the capping in mass concrete was 
proceeded with, shuttering being erected along the 
sides, as shown in Fig. 8, Plate XXIX., to contain 
the concrete. 

At the southern end of the north-west break- 
water a head and landing jetty were constructed 
of horizontal concrete blocks surmounted by a 
coping and high parapet, the top of the latter being 
19 ft. 6 in. above high water. On this head there 
is erected a cast-iron lighthouse, with lantern and 
optical apparatus complete. A similar lighthouse 
was erected on the north head, so that a light is 
exhibited on each side of each entrance. 

Over such portions of the harbour as required it, 
dredging has been carried on until a minimum 
depth of 30 ft. at low water has been obtained 
throughout practically the entire area. This depth 
is sufficient for the vessels at present trading to the 
East, but is, of course, capable at any time of being 
increased to suit larger draught ships. 

The harbour has been laid out with a system of 
buoys, as shown on the plan (Fig. 1), so that when 
ships are moored their heads may always be to 
windward for both south-west and north-east 
monsoons. 

We now turn to what may be termed the land 
works, which include, as we have already indicated, 
a large graving dock, a ship-repairing slipway, 
extensive reclamations along the margin of the har- 
bour, jetties for loading coaling-barges, fishery 
harbour, &c. The most important of these is un- 
doubtedly the graving dock, the location of which 
will be seen by Fig. 1. This dock is 700 ft. long on 
the floor. The width of entrance at cope-level is 
85 ft., the sides of the entrance having a batter of 
lini1z. The depth over the sill at low water of 
spring tides is 30 ft., and the floor is 4 ft. lower at 
the entrance end, rising 1 ft. in the total length. 
Inside the dock the width between copings is 
113 ft. and the width on the floor 63 ft., the sides 
being stepped with altar courses from the cope-level 
to the floor. A view of the dock completed is given 
in Fig. 11, Plate XXX. 

The dock was constructed in the dry. The coffer- 
dam is illustrated in Fig. 6 on our two-page plate. 
Outside the cofferdam grab dredgers are shown at 
work removing the rubble mound, which had been 
tipped to protect the cofferdam during the south- 
west monsoon. The dock work was in progress befoie 
the completion of the new north-west breakwater, 
otherwise this mound would have been unnecessary. 
To the extreme left of the engraving is shown the 
end of the south jetty at the entrance to the 
graving dock. This jetty will be used asa berth 
for the ship-shape caisson when the latter is re- 
moved from the entrance, to admit vessels into the 
graving dock. The cofferdam was constructed witk 
two rows of timber sheet-piling driven between 
gauge-piles, the intervening space being filled with 
clay puddle. On the inside the dam was strutt«d 
as shown in Fig.-6, while on the outside there wis 
a protecting bank of cabook and rubble. 

The foundations of the dock were carried down 
to the rock, which had in some cases to be excavated, 
and over this, under the floor, there was laid 7 to 1 
Portland cement concrete in mass, the backing for 
the walls being of similar material. The invert 
and the side walls and coping of the entrance are 
of Cornish granite, the floor, gutters, altars, shoring 
courses, coping, and slides are of gneiss from the 
Ceylon quarries, and the side walls, between the 
cope and the shoring courses, are lined with 
concrete blocks. 

The pumping plant is installed in the building 
alongside the entrance, shown in the illustration, 
Fig. 11, Plate XXX. Here there are four Lancashire 
boilers, 7 ft. 6 in. in diameter and 30 ft. long, 
working at a steam pressure of 150 lb. per square 
inch ; and two large horizontal disc pumps capable 
together of discharging the contents of the dock— 
2,400,000 cubic feet—in 34 hours. Two complete 
sets of drainage pumps are also provided. The 
boilers also supply steam to the hydraulic installa- 
tion, which is provided for working four capstans— 
two located at the entrance and two at the head of 
the dock—and for raising the various penstocks 
required in connection with the emptying and fill- 
ing of the dock. There is a small dynamo fitted in 
the engine-house for lighting the power-station. 
The pumping machinery is by Messrs. W. H. Allen, 
Sons, and Co., Limited, Bedford, and the hydraulic 
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installation by Sir W. G. Armstrong, Whitworth, 
and Co., Limited, Newcastle-on-Tyne. The dock is 
fitted with a complete system of bollards. A ship- 
shape caisson, constructed under contract by 
Messrs. Edward Finch and Co., Limited, Chep- 
stow, is adopted for closing the entrance. This 
is of the ordinary type, and has been built to 
carry a railway track of 5-ft 6-in. gauge on the top 
deck. The caisson is 20 ft. wide over this deck, 
and 26 ft. over the bilges. 

A guide-pier, 800 ft. in length, is being con- 
structed on the north side of the entrance channel. 
The face- wall is concrete blocks in 3-ft. 9-in. courses ; 
ihe backing is made up of a rubble mound, the 
flooring of the pier (33 ft. 9 in.) being supported 
at the rear by dwarf walls of concrete built on the 
rubble mound. At the outer end, however, the 
pier is solid, being built entirely of concrete 
blocks. The toe around all three sides of this 
head, and along the inner face of the whole pier, 
is protected by an apron of concrete blocks, 25 ft. 
in width. This wall is fitted with bollards. On 
the southern side there is only a short jetty, built 
of concrete, as already described. . 

To the south of the dock, as shown on the plan, 
a considerable length of sea frontage has been re- 
claimed, and on this there is, as already indicated, 
accommodation for 250,000 tons of coal. In front 
of this storage area there have been constructed 
eighteen jetties, projecting into the harbour area, 
190 ft. long, and of a width of 30 ft. These jetties 
are, as already explained, for the loading of barges 
with coal for the bunkers of ships in the harbour. 
The space between the jetties is 90 ft., suitable 
for accommodating two barges, while the height of 
the decking above high-water level is 4 ft. These 
jetties were constructed of concrete cylinders, 6 ft. 
in diameter, sunk, by superimposed weight, in rings 
until a good foundation was secured, and the desired 
height reached. The interior was excavated by 
grabs, and ultimately filled with concrete in mass. 
There are three such cylinders in the width of each 
jetty, and they are spaced at 20-ft. centres in the 
length of the pier. They are suitably stayed, and 
supported by them are timber bearers carrying the 
3-in. planking which forms the deck of the jetties. 
Fenders have been fitted along the sides and ends 
of the jetties, which are shown in course of con- 
struction in the engraving, Fig. 7, two-page plate. 

To the south of the coaling dépér is a small barge- 
repairing basin, having a protecting arm on the 
harbour side, with flat slopes all round for careening 
up the barges. 

An interesting feature of the equipment of the 
harbour is the slipway. It is built, as shown in 
Fig. 1, beyond the concrete workyard and block- 
loading jetty. This slipway has three lines of cast- 
iron ways,with a maximum gauge of 25 ft., laid 
with an inclination of 1 in 20, for the cradle with 
the vessel to be repaired. The capacity of the 
slipway is determined in part by the hauling power 
of the engine (1200 tons), by the depth of water 
over the extreme end of the cradle (21 ft. below low 
water), and by the length of the slipway above 
high-water level (220 ft.). The total length of the 
slipway is 800 ft. The outer portion is carried by 
Jarrah timber grids, or platforms, sunk in position 
on the inclined surface of rubble, and covered 
with conerete in mass for protection against 
teredos. The intermediate length, extending to 
high-water level, is supported on three lines of 
dwarf walls of concrete blocks founded on a level 
surface of small rubble, while the shore end, 
of 220 ft. in length above high-water level, is 
carried on concrete dwarf walls built over timber 
piling. The cradle is of the ordinary type, having 
double-wheel carriages in the centre, and siogle 
wheels at the sides. It is hauled up the ways by 
wire rope passing round a grooved barrel driven 
by a horizontal engine, with worm and spur gear. 
The machinery, which was constructed by Messrs. 
Day, Summers, and Co., Limited, Southampton, 
is located in a house at the top of the slipway. 
Steam is supplied by a small marine boiler. As 
shown in the plan, Fig. 1, a guide-pier has been 
constructed on one side of the slipway, to enable 
ships to be easily and conveniently berthed on the 
cradle. This pier consists of concrete cylinders 
with a timber decking. 

In carrying out the works it was inevitable that 
the fishing industry, which is conducted chiefly 
by natives in frail craft of the outrigger canoe type, 
should be interfered with, because the new area 
made available for trading purposes within the 

Te to be used by such 


harbour was much too valuab. 








craft as was the beach displaced by the reclama- 
tion. The Government therefore decided to con- 
struct a special harbour for these fishing-boats. 
This new harbour, which is illustrated by Fig. 4, 
Plate XX VIIL., is located snugly to the north-east 
of the north-east breakwater, as shown in Fig. 1. 
For the further protection of the fishing craft 
when on the beach, a curved breakwater has been 
built northwards from the shore, of rubble stone 
deposited from end and side-tip wagons. This 
breakwater has a length of 800 ft., and the har- 
bour is arranged on lines somewhat opposite to 
those generally adopted, the arm being so designed 
as to cause an accretion of sand to form a beach- 
ing place, an object now realised, 

As regards reclamation work, a large area has 
been made available, and is now utilisable for 
trading purposes. The rents derived from this re- 
e'simed area form an important part of the re- 
venue. 

The works have, it will be admitted, been 
schemed with a full conception of the importance 
of the situation, and of the prospective develop 
ment in traffic along the great sea routes to Austra- 
lasia and the East, and have, moreover, been carried 
out to ensure strength and durability, associated 
with the maximum of economy—a result of exten- 
sive experierice and close study of the various 
natural conditions which from time to time arose. 
The works were carried out without the interven- 
tion of a contractor, Messrs. Coode, Son, and 
Matthews, London, being the engineers, and Mr. 
J. H. Bostock, M. Inst. C.E., the resident engineer. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday last, the 30th ult., an adjourned 
meeting of this Institution was held at the Insti- 
tution House, Storey’s Gate, Westminster, the 
President, Mr. E. P. Martin, occupying the chair. 


Steim Pusiic-Service VeHsIcues. 


It will be remembered that the general meeting 
held on the 16th ult. was devoted to the reading 
and partial discussion of a paper by Mr. Thomas 
Clarkson, entitled ‘‘Steam as a Motive Power for 
Public-Service Vehicles.” This paper, together 
with the accompanying illustrations, was published 
in full in our issue of the 23rd ult., as was also a 
report of the discussion which followed. 

After the reading of the minutes of the pre- 
vious meeting, the discussion on Mr. Clarkson’s 
paper was resumed by Mr. Hans Renold, who 
said that the performance of the steam-omnibus 
in Wales, as detailed during the previous dis- 
cussion, could not be approached by the petrol-bus. 
The speaker pointed out that in criticising the 
author’s transmission gear, he suffered from the dis- 
advantage of representing a chain-manufacturing 
firm, and it would be very hard for him to ex- 
clude some suspicion of unduly favouring Mr. 
Clarkson’s gear because chains were used. On 
the other hand, he represented a firm which, 
during the last few years, had been supplying 
nearly 2000 sets of chain gear for heavy motor- 
wagons and for motor-buses, and he therefore 
had had opportunities of studying good as well as 
bad applications of chains. Referring to the illus- 
trations in the author’s paper, and comparing his 
gearing with those adopted on petrol vehicles, the 
following four points arose :—Firstly, there was no 
need for a clutch to start the engine, neither was 
a gear-box necessary to obtain three or four different 
speeds ; these were matters that conduced to efli- 
ciency. Secondly, the speed reduction from the 
engine to the differential gear-shaft was obtained by 
a small and a large spur-wheel, a form of gearing 
much more efficient than bevel or worm-wheels 
—the commonly adopted devices on petrol-cars. 
Thirdly, the differential shaft, which, strictly 
speaking, was two shafts with four bearings, 
was in the rigid engine-frame casting; an 
arrangement simpler, more efficient, and more 
durable than that adopted in so many petrol-buses 
running in London, in which it was fixed sepa- 
rately at a distance somewhere on the chissis, 
either by itself or in the gear-box, or, worst of all, 
embodied in the live axle. Fourthly, for trans- 
mitting the power from the differential shaft, two 
sets of chains were used for driving the road wheels, 
which turned on a solid axle. This method was the 
best the speaker knew of, and undoubtedly helped 
considerabiy to obtain such good results in the 
matters of efficiency, smooth running, and saving 











of tyres. The same might be said of the dimen- 
sions and proportions adopted by the author. 

The speaker was, however, aware that noisy 
chains on the London omnibuses had received 
attention by the Scotland Yard authorities ; he was 
also vognisant that the last two motor-car ex- 
hibitions had shown that some makers were chang- 
ing from chain-drive to live axles. On the other 
hand, he knew of a number of makers, not less 
eminent, who were substituting solid axles with 
chain drives where they formerly used live axles. 
It had been stated that chains were noisy, but that 
could only be the case when the wrong size or 
wrong type of chain was used, or when the sprocket- 
wheels were too small. Mr. Clarkson used on his 
omnibuses 19, 20, and 21 teeth ; and those who 
were present at the last meeting would remember 
what had been said about the silent running of 
the ‘‘Chelmsford” car. The remarks, thé speaker 
said, had been fully reported in Exorveerine of ' 
the previous week. Mr. Renold had known many 
omnibuses in which 9, 8, 7, and in the earlier days 
even 6, teeth-sprockets had been fitted. These 
unreasonably small sprockets had often been used 
in spite of the strong protest of the chain specialist. 
It was also objected by some that chains broke. 
That would only occur when inferior makes 
were used, or when the chain was too weak 
for the work to be done. The author had stated 
that chain fracture had no terror for him, though 
he was afraid of it happening at first ; but practice 
had not, so far, justified his apprehension. Mr. 
Clarkson’s chains -were of the proper size, with 
ample strength for the work, and provision for 
proper tension was made. 

Another charge brought against chains was that 
they wore very fast, and that they stretched. 
This was only true under the fullowing circum- 
stances:—When the chains were not proper! 
fitted, when they had to run on sprockets which 
were too smal], when the distance of the sprocket 
centres was very short, when the oiling and clean- 
ing were neglected, or when no protection was 
given against mud, either on the road or when the 
vehicle was washed down. All these causes of wear 
frequently existed together, and there was little 
wonder that the best results were not obtained. 
Mr. Renold, continuing, said that doubling the 
length of a chain would enable it to last twice as 
long, and it also formed a much more elastic con- 
nection between the differential shaft and the road 
wheel. This latter point was important ; it helped 
to secure a smooth starting of the vehicle, and 
thereby considerably saved the rubber of the road- 
wheel. Mr. Clarkson had stated that the Torquay 
Company had a tyre reserve fund of 6561. ; that 
was to say, that the estimated wearing of the tyres 
on the basis of 14d. per mile had not been reached. 
That was a very satisfactory result, which the 
speaker ascribed to the use of steam instead of 

trol, and also to the use of a solid back axle, 
instead of a live axle with a Cardan shaft. 
A live axle, with its gear-box, its driving and 
differential gear-wheels, its two internal shafts 
with four bearings, and two external tubes with 
stays, was a structure four to six times heavier 
than a solid back axle of the same strength. The 
weight of that axle, whether of the live construc- 
tion or solid, was not cushioned by the spring of 
the vehicle, for it sat directly on the driving road- 
wheel, and was therefore bumping up and down 
with the contour of the road surface, the bumps 
coming direct on to the rubber. Any weight of 
mechanism that could be fastened to the chassis 
had the great advantage of being cushioned by the 
springs. 

Mr. Renold next illustrated, by means of the 
lantern, two drawings of chi.sis of the same 
general design, but in one of which a live axle was 
fitted, and in the other a chain drive. Experi- 
ments were in course of being made, and Mr. 
Renold hoped, on a future occasion, to have an 
opportunity of putting the results before a meeting 
of the Institution. For the purpose of these ex- 

riments there had been ordered an 18 to 24- 
orse-power petrol-car, from which the chain drive 
could be removed and a live axle be fixed. The 
experiments would, in the first place, be made 
in the shop; the car being mounted on brake- 
drums. These were made smovth, but were also 
provided with obstructiens, imitating uneven road 
surfaces. Extended trial runs on the road would 
follow. With such a complicated piece of mecha- 
nism as a motor-car, absolute conclusions could 
not be expected; but the speaker hoped that some 
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COMPOUND STEAM TRACTOR. 
CONSTRUCTED BY MESSRS. AVELING AND PORTER, LIMITED, ENGINEERS, ROCHESTER. 
(For Description, see Page 757.) 














results, leading to more exact knowledge upon the 
question of motor gear-driving, would be obtained. 
Professor Spooner was the next speaker. He | 
said that Colonel Crompton had suggested that the 
boiler used by Perkins with the various types of | 
engines he invented was of the flash type. The 
writer of the paper had referred to his ate as 
being of the semi-flash type, and viewed in that 
way, the Perkins boiler would rather be of the 
demi-semi-flash type, as the larger tubes were some- 
where about 2} in. in diameter. It was a boiler 
that, according to the speaker’s experience, was free 
from incrustation. In 1874 or 1875 an Admiralty 
Boiler Committee had examined a Perkins boiler 
that had. been continuously in work for something 
like thirteen years. They had had three of the 
tubes in different “ges of the boiler opened up, and 
they were perfectly astonished at the remarkable 
state of preservation in which these tubes were found. 
About 1871 or 1872 Perkins had designed and made 
a steam vehicle which possessed certain remarkable 
features. The steam pressure was 450 lb., and the 
steam was superheated. In those days the high 
quality of lubricant now available could not he 
obtained. Perkins, however, used no lubricant in 
the cylinders of his engine. It was an astonishing 
thing that a set of cylinders working at this pres- 
sure with superheated steam, and running for some- 
thing like eighteen months, should, when the 
pistons were withdrawn—the valves were of the 
piston type—be found to be in perfect’ working 
condition. Perkins used an anti-friction metal, | 
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THE PROPOSED CHANNEL FERRY. 
(For Description, see Page 757.) 
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which consisted of five parts of tin and sixteen 
parts of copper. This was an exceedingly brittle 
metal, and was tried very severely when it was 
worked under the conditions at which the pistons 
in the steam-tractor referred to were running. The 
cylinders were placed in the uptake, surrounded by 
he hot gases as they left the furnace. The cylin- 
ders and piston and rings were simply machine 
r lathe finished, but the bearing surfaces wore to 
% polished condition. If such engines were now 
itade, the system of grinding would doubtless be 
lowed, 

Mr. De Prelle, the engineer of the London Road 
Car Company, could testify to the excellent results 
obtained with Mr. Clarkson’s omnibuses. In the 
petrol engine something closely approaching per- 
fection had been seniel These engines could be 
cut down to a speed of 100 revolutions a-minute, 








whilst a speed of 1200 revolutions, and sometimes 
1300, could be obtained. That, on a public-service 
vehicle, represented extremely elastic limits between 
maximum and minimum. nsmission in petrol 
omnibuses might be divided into chain transmission 
and the live axle. Gear-wheels were the great draw- 
back to petrol-driven vehicles, for after a time they 
became noisy, by reason of wear and tear, and by the 
rough a the change-speed gear, especially 
when drivers insufficient experience. It was 
to be hoped that in a year or two perfect gears, 
which could not be smashed, would be available. 
To obtain a noiseless change-speed arrangement 
which would not smash the teeth of the wheels it 
was not necessary, as many supposed, to have the 


same speed on the two shafts to which the gears were 
attached ; what was needed for a silent change-speed 
was such an arrangement of the circumferential speed 


Fig .3. section A.B.C. 
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of each that the speed of the points coming into mesh 
should be the same for both wheels. Endeavours 
had been made to reduce the speed of one shaft 
and to accelerate that of the other, so as to secure 
the same circumferential speed for both wheels. 
This, however, generally proved an expensive 
system. 

An inventor of a new system, recently brought 
forward, had started from the point of allowin 
that the circumferential speed of two gears shoul 
be the same. Then, in order to obtain a noiseless 
change-speed, as it was too expensive to alter the 
— of one of the shafts and accelerate the speed of 
the other, he would go to the extreme, and stop both 
shafts. The clutch could be taken out, and a clutch- 
stop applied. The clutch-stop stopped one of the 
shafts, and between the differential and the gear- 
box there was what might be termed, though not 
properly so, a clutch. By this system the main 
engine clutch might at any moment be taken out, 
and it might be said that the omnibus was then 
being free-wheeled, the chains and differential 
running free. There was then no connection 
between the road wheels and the second shaft of 
the gear-box. Such a second shaft, on this plan, 
had Sace applied to a special omnibus—the Straker- 
Squire—having a foot-brake in front of the gear- 
box, on the second shaft of the box. By this very 
simple arrangement, when the clutch was taken out 
one shaft was stop by the clutch-stop, and the 
other by the foot-brake. The speed of the two 
shafts was thus reduced to zero, and it was then 
simply a matter of pushing in the gears, without , 
noise or grinding, and the moment the clutch was 
put in again the gears were properly meshed. The 





system had been severely tested, with satisfactory 
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results, and on one of the Road-Car Company's 
omnibuses it had been in use for two months. It 
might interest them to state that on the route from 
Clapham Junction to Highbury Barn, going one 
way only, the number of changes of s was 165 ; 
that was on a Sunday, the average for week-days 
being 212 times. When, at the end of two months, 
the gears were taken out they were as good as 
new. There was a further proof of the suitability 
of the system to the public - service vehicle. 
Omnibuses had been stopped for ‘‘ undue noise,” 
and he had thought of meeting the difficulty 
by running them with phosphor-bronze gears inside 
the gear-box. Reflection showed, however, that 
not only would the expense be very great, but the 
gears would probably not last three days, and might 
not even work for half a journey. He had there- 
fore adopted the new — running a "bus—not 
in public service—in which, on one shaft phosphor- 
bronze gears were used, and on the other shaft 
ordinary Bessemer steel gears. As a result the 
gears were found to be as good as new, without the 
slightest sign of chipping. There was the peculiar 
advantage in the system that as the gears were not 
chipped, there were no hard steel parts mixing with 
the oil and being carried to the bearings. A wear 
of one millimetre on the bearing of a gear-box 
would render the box noisy. The gears would 
not, in such circumstances, mesh as they should, 
because there was a different distance between 
the axles of the two shafts. 

Mr. Vaughan Pendred was the next speaker. 
He said that one of his sons, a doctor, had bought 
a locomobile three or four years before. As mem- 
bers would know, the tubes were packed as closely 
as possible. At the time he had said no engineer 
had invented that ; no one would dream of a boiler 
with }-in. space between tubes, working with the 
kind of water ordinarily available. After the loco- 
mobile had run about 4000 miles with all sorts of 
water, the tubes were taken out of the boiler, 
and the results accorded with invariable experi- 
ence, with regard to these boilers, that there was 
no incrustation of the tubes. He would ask, What 
became of the incrustation? The speaker’s son 
had offered the following explanation :—If a spoon 
were heated to a high temperature, and water were 
put into it quietly, the water would boil, and there 
would be a firm hard crust on the spoon. If, 
however, the spoon were heated to a very high 
temperature first, and kept at a high temperature, 
the deposit would be very loose. From this it 
would appear that the deposit on the tubes which 
were very largely superheated, would be blown out, 
and would go right through the engine. The only 
water these boilers would not work with was rain- 
water, for it led to priming. He wished to ask Mr. 
Clarkson of what material his boilers were made. 
Did he use nickel steel. vanadium steel, or 
any material of that kind? The tubes used for 
torpedo-boat boilers could not be made to stand 
unless of a very high-class special steel. He 
understood that in the earlier Serpollet boilers 
the tubes bent so much that they came down on 
the burners, and a very high-class steel had to be 
used. There were some peculiar things about 
cylinder lubrication that remained to be explained. 
In the case of the little car he had mentioned, 
with cylinders 2} in. in diameter, if, when hot, 
the engine was not properly lubricated, the car 
would not run at all. ite had spoken to many 
makers of steam-cars, and had always been told 
that the success of these cars was in the most 
perfect lubrication of the cylinders. 

Mr. Stephen H. Terry reminded the meeting 
that Colonel Crompton, who had spoken at the last 
meeting, was a pioneer in the use of steam for 
transport, although his name was now chiefly asso- 
ciated with electrical development, for he had, in 
India, by means of traction engines, transported 
large numbers of soldiers, besides quantities of 
ammunition, and guns at 1@ miles an hour. Mr. 
Terry, reading from a paper, sketched the course 
of events in connection with the opening of public 
roads to motor-cirs, and pointed out how repres- 
sive laws had affected the motor-car industry in this 
country. He considered that Mr. Clarkson had 
solved the construction of the petroleum burner. 
The speaker advocated chimneys for petrol-cars, and 
approved the working of pumps from a counter- 
shaft, Heating air for combustion and heating 
feed-water were important matters. Linking-up 
was too much neglected by drivers of steam-cars. 


'gave abstract results, with diagrains, curves, «ec. ; 
but contributions like Mr. Clarkson’s were rare. 
Colonel Crompton had spoken of the new era 
dawning in the use of steam. Perkins was really 
the leader in the great new movement, and it was 
curious to note how the efforts of that inventor 
were more or less failures because of the lack of 
such a little detail as a proper lubricant. Colonet 
Crompton had advocated mushroom valves, and the 
speaker confessed to a leaning towards the type. 
These valves had been largely neglected by English 
engineers, but were better appreciated by foreigners. 
He feared, however, that the tappet-valve would 

resent considerable difficulty in road engines. 
There were piston-valves in which the “ayers itself 
was a species of plug fitting into the cylinder 
chamber. It was not merely a question of fit, 
however, but of the quality of the metals com- 
posing, relatively, the piston and the cylinder. 
There were the different temperatures to take into 
consideration, and he could not believe that the 
fit of a simple plunger could be relied upon. 
Mr. Clarkson, however, employed piston-rings, and 
the speaker wished to know how provision was 
made against leakage at the joints of these rings. 
Mr. Clarkson would doubtless explain this detail 
in his reply. 

The interest in Mr. Clarkson’s system appeared 
to the speaker to centre not upon the engine, but 
upon the steam-generator. A few years before he 

had to examine and report upon an early 
White steam-car, and, unfortunately, he could not 
advise the purchase of those cars as then made. 
The cars had advanced considerably since, and 
the speaker had endeavoured to get detailed par- 
ticulars from the right people, to enable a com- 
parative judgment to be furmed of the details of 
their systems and Mr. Clarkson’s method. He had 
been unsuccessful in getting that information. 
Mr. Clarkson had explained what he did, but others 
hesitated to do this. There were nevertheless 
points of comparison about the White and the 
Clarkson engines. Firstly, there was the burner, 
and the means of vaporising. A curious difference 
was that in the White engine the amount of oil 
that would pass through the vaporiser was con- 
trolled, while in the Clarkson method there was a 
control of the amount of gas that should escape from 
the nozzle after it was in the vaporiser. It would 
be presumptuous for him to suggest which of these 
two systems was the better ; he liked the idea of 
Mr. Clarkson’s method, but not the details. The 
little device that turned round and plugged up the 
exit-hole with a flat wedge appeared too delicate 
a a of mechanism for the every-day work on a 
jolting car. He rather thought that Mr. Clarkson 
would be able to simplify this detail, and he would 
suggest a little flap arrangement. Another inte- 
resting point in the Clarkson engine was the com- 
bination of the thermostat and pressure - regu- 
lator. But in the paper the manner in which 
the two worked together was not clearly defined. 
Mr. Clarkson had no means of regulating the 
amount of air for combustion, whereas the White 
system had. In the latter case there was a definite 
and fixed proportion between. the pipe that took 
the air for mixture and the surrounding pipe that 
took the air for combustion, the probable result 
being that there was less risk of back-flash with the 
White system than there was with the Clarkson 
_ He had found that a little steam-jet had 
n fitted in the boiler in order to avoid down- 
flashing. He was not referring to the flash-back 
in the mixture-chamber, but at the bottom of the 
boiler. It had been necessary to use this steam- 
jet to keep up the current of air. The designers 
of the White car were still adhering to the 
ae of cutting a little slot round the burner. 

r. Clarkson adopted the ingenious device of 
a piston rising within the burner, so_ that 
the opening through which the flame passed 
could be modified. Many things were thus done 
by combination : the regulation of the amount of 
oil going into the vaporiser, the amount of gas 
which should go out of the jet, the amount that 
should go for the mixture, and then the size of the 
orifice through which this should come. It was a 
daring thing to do, and the speaker feared that, 
with varying qualities of petrol or petroleum, 
varying densities, and possibly a little sooting, it 
would be extremely difficult to make so many 
automatic devices act in harmony. 

The speaker regarded the coil in the author's 





Mr. Holroyd Smith said that ers were 


frequently presented to the Institution which 


boiler as a very marked advance. In the White 
boilers the coils were flat, and had not got what 


was described as the ‘‘ steam ratchet,” which tended 
largely to the success of the boiler ; although he 
would have feared that it would have produced an 
air-lock, In the method of holding the coils 
together a piece of tube passed in a sloping 
direction down the coil, and was welded to the 
tube. He thought that each of the welds would be 
a source of danger. In the White boiler a little 
separate clip, going round each tube, and attached 
to a cross rod, was used. As an alternative to the 
method of holding the coils followed by Mr. 
Clarkson, he would suggest that two flat pieces of 
steel should be taken, as shown in Figs. land 2. In 
one piece the clips, or hooks, shown, should be al! 
turned one way, whilst the other part should have 
clips turning the reverse way. They would be put 
side by side, as shown in Fig. 2, and each hook 
would alternately clasp the tube. They would be 
drawn together by a screw arrangement until they 
were tight. With this arrangement the whole 
would be securely held without the danger intro- 
duced by welds; moreover, if any pieces were 
destroyed, they could be easily renewed. 

Mr. Smith here sketched on the blackboard a 
device for adjusting the length of the connecting- 
rod between the brake-levers A, A!, as shown in 
the illustration of brake in the author’s paper (sec 
Fig. 20, page 712 ante). This suggested arrange- 
ment, which we show in Figs. 3 and 4, the speaker 
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considered preferable to that adopted by Mr. 
Clarkson. It will be seen that in place of the 
sliding-sleeve and the two jam-nuts of the author, 
Mr. Smith would put a pin C through a boss D 
screwed on the rod, the pin also passing through the 
lever A actuated by the pedal. The connecting-rod 
would be formed of two pieces, one screwed into the 
other, as shown in the sketch. When it would be 
required to shorten the rod to compensate for wear 
of the brake-blocks, it would only be necessary to 
withdraw the pin, and the boss could then be 
turned round half a turn, or a turn if necessary ; 
after which the pin would be replaced, and, when 
locked by a jam-nut provided, the whole would be 
perfectly fast. 

Mr. Druitt Halpin referred to the question of 
tappet valves, and the remarks that had been made 
to the effect that they would knock themselves to 
pieces. Many would remember when guide-bars 
extended straight through from end to end, with 
the result that the cross-head blocks wore collars 
and ridges on the guides. That had been done away 
with by letting the blocks over-run. Exactly the 
same thing took place with cocks and screwed down 
valves. A valve made in the way indicated by the 
speaker on the blackboard, Fig. 5, would inevitably 
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destroy itself more rapidly. The valve would be 
grinding shoulders, but the way to get over the difti- 
culty was by forming the valve as indicated by the 
dotted lines in thesketch. The same thing applied 
to cocks. Mr. Clarkson had furnished the largest 
amount of detail he had seen in a paper of the kind; 
and there was only one thing of which he had not 
given proportions ; that was the condenser. This 
was shown diagrammatically, but no proportions were 
given. The one detail in the paper which the 
speaker would criticise was the fan. He considered 





the form altogether out of place in so beautifully 
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designed a machine. He had tested a good many 
such fans, and regarded them as beneath contempt. 
They were only good enough for disturbing the air, 
and there were hundreds in use as a substitute for 
punkahs. He thought that very much more use 
might be made of the motion of the carriage itself 
through the air by putting up proper wind-guards 
in front, like cowls, which would take in a good 
deal of air and drive it through the condenser. In 
some engines built by the Hunslet Company this 
arrangement was adopted. The cowls were very 
large ; 5000 lb. or 6000 Ib. of steam had to be con- 
densed in an hour, and the fan was therefore large. 
In order further to assist the action of the air 
through the condensers, the large wings, shown 
by some photographs exhibited, were put on, and 
had a most beneficial effect in increasing the 
efficiency of the condenser. A curious circum- 
stance arose in connection with these condensers. 
A Continental firm required a certain number of 
engines with which to open a line, and it was there- 
fore imperative that they should be at once deli- 
vered. There was delay in obtaining tubes for the 
condensers, but there were in store a number of 
pipes which were of the right outside diameter 
and of the required-length, but which were 8 to 10 
millimetres thick, being intended for hydraulic pur- 
poses. It was determined, however, to use these 
tubes, and to the surprise of the manufacturer the 
condensers acted admirably. When the second lot 
of engines was despatched, with the proper tubes 
for the condenser, it was found that no advan- 
tage was obtained by the thin tubes, the thick 
ones condensing as well and as rapidly. The 
only interpretation that could be put upon the 
circumstance was that the conditions under which 
the cars were run—continually stopping and start- 
ing—led to the thermal inertia of the tubes 
acting as a kind of fly-wheel in producing con- 
densation. Perhaps also a lesson in heat trans- 
mission might be deduced, heat transmission 
being governed by the same laws as the flow 
of water in pipes ; a very large part of the 
resistance was taken up in getting into the plate, 
a very small part in getting through, and another 
large part in getting out of the plate ; thus, the 
smaller resistance being the internal one, it was a 
matter of little moment how thick or thin the 
plates or pipes might be. The speaker also took 
exception to the drive of these cars. Two types of 
uncomfortable vehicles had been followed—the 
locomotive controlled by rails, and the traction- 
engine, the speed of which was such that control 
was easy. 

Mr. E. N. Henwood was the last speaker. He 
said that since the Heavy Motor Act of last year 
came out, all motor-buses going at 12 miles an 
‘hour were required to be fitted with rubber tyres, 
and to this all the side-slips were now attributed. 
With a load of approximately 3 tons coming on the 
rubber tyres they would, thus pressed, have a 
surface of about 30 square inches, which, in a 
greasy condition of the road, increased side-slip- 
ping. If a wooden-tyred wheel, however, were 
used, there would be a pressure on the road surface 
of about 1 ton per square inch, thus precluding 
the possibility of side-slip. He was interested in a 
wheel of the latter kind, which would absorb the 
vibration from the roughest roads, the hoop of the 
wheel being carried on the axle over twelve or 
more points. Twelve driving or carrying bolts 
were covered by rubber saddles, the upper halves 
of which contained 300 cubic inches of rubber, 
always cushioning the load and always cushioning 
the drive on each back wheel. 

The meeting was then brought to a close, the 
President stating that the discussion on the paper 
would be concluded at the next meeting, which will 
take place on Friday, the 14th inst. 








MOTOR-TRACTOR FOR THE SMITHFIELD 
SHOW. 

At the Smithfield Club Show next week Messrs. 
Aveling and Porter, Ltd., of Rochester, will exhibit the 
two-speed motor-tractor represented in Fig. 1, page 
754, which has been built to come within the limits of 
weight prescribed by the Motor-Car Act, but in other 
respects is constructed on traction-engine lines. The 





engine is of the compound type, the cylinders having the 

valve chests arranged to the outside. They are fitted | 
with Neville’s patent valve-gear, the special feature of | 
which is that a single pair of eccentrics drive the| 
valves for both cylinders in the manner represented | 
in Figs. 2 and 3. The drive for the high-pressure cy- | 
licder is dircet, whilst the low-pressure rod is actuated 


through the intermediary of a horizontal rocking-bar 
having slotted ends, asshown, The cranks stand, of 
course, at 180 deg. to each other. 

The tractor is provided with pump, injector, and 
water-elevator. Compensating gear is fitted to the 
driving wheels, and there is a powerful screw-brake to 
each. An extra water-tank is arranged for under the 
barrel of the boiler, whilst a winding-drum carrying 
50 yards of steel-wire rope is mounted on the driving 
axle. Sixteen of these compound tractors have already 
been supplied to the Kent County Council, and a 
number are on order for His Majesty’s War Office, 
being required for the mechanical transport depart- 
ment. In a recent test the following results were 


recorded :— 

Weight of engine in full working 

order ... on gee me: ... 6 tons7 owt. 
Weight of trucks (gross) ... 12 tons 14 ewt. 
Total load a a ... 19 tonsa 1 ewt. 
Total distance travelled ae 19 miles 
Time occupied in journey 5 hours 
Coal consumed ... om wd 336 Ib. 
Coal per ton-mile (total load) oe 0.92 Ib. 

ae fe (useful load) tH 1.39 lb. 
Cost of coal per ton-mile (useful load) 0.074d 
Water evaporated... ate me 550 Ib. 

a a per pound of coal 4.61 Ib 

¥ vis per ton-mile 4.28 Ib 


In addition to the foregoing compound motor 
tractor, the firm will also exhibit a special compound 
spring-mounted road locomotive engine of their latest 
type, and a general purpose compound spring-mounted 
traction engine suitable for light hauling, thrashing, 
and general contractors’ work. 








THE PROPOSED CHANNEL FERRY 
SERVICE. 


TuE Inter-Continental Railway Company, Limited, 
which has taken over the schemes of the Channel 
Bridge and Railway Company, Limited, has had 
under consideration for a number of years a plan for 
ensuring to the traffic between England and France 
the greater part of the advantages that the latter 
company had in view when endeavouring to establish 
a through rail connection between the two countries. 
The Inter-Continental Railway Company has designed 
a system for a ferry-boat cross-Channel service similar 
to that which obtains in New York Harbour, on the 
Great American Lakes, in Danish waters, and at other 
parts of the world. Parliament has given its sanction 
to the system, and every detail of this has been settled, 
except the points of landing, both at Dover and at 
Calais, which will be settled by mutual agreement 
between both harbour authorities. 

The object of the ferry-boat service is not, for the 
present at all events, to take the whole of the Channel 
traffic. If the boats were destined to transport 
passenger trains, they would have to be fitted up in 
a way to afford the greatest possible comfort to the 
passengers while crossing, seeing that the passengers 
could not be allowed to remain in the carriages during 
the sea passage for very obvious reasons—no ferry- 
boat has yet been built which does away with sea- 
sickness. Moreover, for passenger service, the ferry- 
boat speed would have to be at least equal to that 
of the fastest ships now running. The company 
intends to commence the new service by the carriage 
of goods liable to get damaged in transit by breaking 
bulk and repeated handling, such as flowers, fruit, 
early vegetables, and other foodstuffs, which could be 
carried all the way, when required, in aero-thermic 
wagons specially designed by the company for main- 
taining a constant internal temperature. 

The above objections with reference to passenger 
trains would not apply to trains-de-luxe, exclusively 
made up of sleeping-cars. For these an increased 
speed for the boat would not be absolutely necessary, 
while even a lower speed than that which now obtains 
in cross-Channel service would be more than compen- 
sated for by direct travelling. 

An essential feature of a ferry-boat service is an 
adequate staging at both ends for transferring the 
trains toand from the boat. The staging proposed 
by the company has been derived from the designs 
made years ago for the bridge which formed the scheme 
of the Channel Bridge and Railway Company, who at 
different intervals had prepared a number of plans for 
meeting the various contingencies. One of these was 
an overhead bridge, with spans of 1970 ft.; another 
had reference to the construction under water, at a 
sufficient depth not to interfere with the shipping up 
and down channel, of a wide track carrying a travereer 
on which the trains would be transferred to and from 
the English coast. These and all other schemes of a 
similar nature involved so many financial, technical, 
and political complications—mostly the former—that 
they had to be abandoned almost as soon as they had 
been devised. 

A difficult point to be met in the construction of such 
a staging is to provide for the constant variations in 
level in service, as when each wagon, for instance, 
leaves jt to enter the track on the ferry-boat deck. 





The difficulty is much increased by the difference of 
level due to the tides, At Calais the amplitude in 
the tides is occasionally of 7 metres (23 ft.), which, 
should the movable platform have a length of 100 
to 150 metres (328 ft. to 492 ft.), would give rise to a 
gradient of 1 in 14.3 or 1 in 20. Railway traffic on 
such a Ds ye over an unstable track would be 
surrounded with dangers. 

The staging which it is'\proposed to put down for 
the cross-Channel ferry-boat service is derived from an 
original design made by Mr. Thévenet Je Boul, con- 
sulting engineer to the Channel Bridge Company, the 
working drawings for which have been got out 
by the Fives: Lille Company. It is claimed that in 
this the difficulties we have briefly alluded to are 
overcome and the trains would be hauled by 
capstans fitted on the quay to a platform made to 
travel up and down in a framing in a line with 
the railway. The design is shown in Figs. 1 to 5, 
page 755. The platform is supported ly pitch-chains 
on an iron framework ; the weight of the platform 
is balanced by counterweights fitted to the other end 
of the chains, with a view to reduce the motive power 
necessary for the up-and-down travel of the platform. 
The pitch-chains run on toothed wheels worked by 
electric winches. When the ferry-boat is berthed ina 
line with the centre line of the platform, the latter is 
raised or lowered to the ship-deck level, and is con- 
nected to the ferry-boat by a small hinged apron, 
which is jointed on the platform and made to fit in a 
recess cut in the boat-deck. The train is then hauled on 
to the boat by winches provided on the bow of the latter. 
This will not require any special mooring of the boat, 
seeing that any rise or fall of the latter will be 
compensated for, by the varying incline of the flap, 
which incline affects only the vehicle that happens to 
be running over it at the time, and does not interfere 
with the shunting of the train, of which all the other 
vehicles remain horizontal. The unshipping of a train 
from the boat to the platform would Be carried out 
inversely with the aid of winches mounted near the 
land end of the latter. The required electrical energy 
for these various operations is to be supplied by 
dynamos driven by an “a on the ferry-boat. The 
utilisation of the latter for this purpose is rational, 
seeing that the boilers on board would, of course, 
be under steam during such time as the ferry-boat 
—, at the landing-places taking up or delivering a 
oad. 

The general arrangement of the landing-stage is 
shown in Figs. 1 and 2, page 755. It has been de- 
signed for two trains of goods wagons or passenger 
carriages, each train taking up 80 metres (260 ft.) on 
one. of two parallel lines; the weight of each train 
would not exceed 160 tons. 

Platform, Chains, and Counterweights.—The framc- 
work of the movable platform is similar to that of a 
bridge-flooring, and consists of two main plate-girders 
80 metres (260 ft.) in total length, joined together every 
10 metres (33 ft.) by transverse plate-girders. In the 
space between the two main girders, and parallel 
with them, are four longitudinals fitted to the trans- 
verse girders, and bearing direct the rails forming the 
platform tracks. The whole is thoroughly stayed, 
vertically and horizontally, by angle-bars. The plat- 
form is covered by a wood flooring, level with the 
rails. One of the platform trusses is strengthened to 
allow the crossing of heavy loads from one side to 
the other when the platform is lowered to the floor- 
level. The main girders are provided, in a line with 
each transverse girder, with gusset-plates and attach- 
ments for fixing the suspension chains. The latter 
are eighteen in number, and, with the exception of 
those at the ends, which are the least loaded, they 
have to carry each one-sixteenth of the weight of the 
platform (198 tons), and of the load formed of two 
series of loaded wagons, each series weighing, as above 
stated, 160 tons, or approximately 


198,000 kg. +3 160,000 kg. _ 32,375 kg. (32 tons). 


The counterweights are of cast iron; they travel 
inside the columns of the fixed framework. 

Hinged Apron.—This consists of four longitudinal 
plate-girders 10 metres (33 ft.) in length, carrying the 
rail sections. Each of the four girders is fitted on 
the land end with a strongly-riveted socket, in which 
fits a heavy bracket-plate, hich forms an extension of 
the platform longitudinals. The socket and bracket- 
plate are jointed by a cylindrical pin. On the sea 
end the four longitudinal girders are riveted to a plate 
cross-girder, to the ends of which are fixed the steel 
suspension cables. When a train is being transhipped 
the cross-girder fits in a recess on the boat-deck, and 
is under no stress The four girders are joined to- 
gether, two by two, by croes stays. It is not necersary 
to give the jointed apron a high transversal stiff- 
ness; the depth of the end cross-girder is small, eo 
that its elasticity will be sufficient to allow it to adapt 
itself as completely as possible to the ferry-boat’s 
movements with relation to the movable platform. 
These movements will be of very limitcd extent. 

fixed Framework.—-This ecnsis's mainly of twenty 
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TRAIN-CARRYING STEAMER FOR THE PROPOSED CHANNEL FERRY. 
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columns, mounted in pairs on each side of the plat-| connected at the top diagonally by eighteen steel | 


form, and joined at top by ten cross-girders and two | section stays. 

longitudinal ones. The columns are of lattice-work,| Lifting Winches —The electric winches for working 
square in section ; their lower ends are at a depth of the platform are in sets of two on the same double 
) metres (16 ft.) from the ground-level, wet in | cross-girder of the fixed framework. Each set of two 
masonry. They are further fitted at the floor-level with | winches is driven by one electric motor mounted in 
wide gussets made of plates and angles, which divide | the centre of the said girder. 
over a wide surface the weight of the platform and live through shaft on both sides of the motor, and each 
load. Each of the cross-girders consists of twin plate- end is provided with a worm, which gears into a steel 


zirders, stayed by angle bars. On their top flanges are worm-wheel fitted with brass teeth, the arrangement | 


irried the suspension pulley supports. The connection forming a first speed-reducing gear. The wheel shaft 
of the columns with the cross-girders is strengthened drives by two sets of spur-wheels (forming the second 
by strong angle-bar brackets. There are thus formed | speed-reducing gear) a longitudinal shaft, the object 
ine bays, 10 metres (33 ft.) distant between centres, | of which is to distribute the work at the points corre- 
«xcept for the last one at the sea end, where the span sponding to the attachments of the platform. At 
's only 8 metres (26 ft.), for facilitating the working , each of these points the longitudinal shaft drives, by 
of the hinged apron. The lattice main girders, | two sets of spur-wheel gearing, the shaft of the chain 
‘0 metres (295 ft.) in total length, are joined to the | sprocket-wheel. A most important point to be met was 
~olumns by plate-brackets; their object is to ensure that of ensuring to the platform a perfectly horizontal 
the strength of the framework, to act as supports for | position under all circumstances, even under an un- 
nine cross-stays ing the intermediate bearings for| equal distribution of the load, which, otherwise, 
the coupling-shafts of the liftin -winches, and to carry might have caused the various winches to revolve at 
a chequered plate footbridge. The columns are further different speeds. With this object, the longitudinal 
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shafts on both sides of the fixed frame are coupled to- 
gether from span to span, this ensuring the working 
together of all the winches. The electric motors are 
of about 90 horse-power each ; their normal speed is 
350 revolutions per minute. The lifting speed is about 
12 millimetres (0.47 in.) per second for the loaded 
platform. The lowering speed is double, or about 
24 millimetres (0.94 in.) per second. 

Winch Working the Hinged Apron.—The winch for 
|raising and lowering the hinged apron is drivea by 
|an electric motor mounted in the centre of the last 
|cross-girder of the fixed framework. The motor 
|shaft is coupled direct to a worm, which into 
|a worm-wheel similar to those for working the plat- 
form, but of smaller dimensions. The wheel shaft 
extends on both sides of the wheel, and each of the 
extensions drives by spur-gearing a cast-iron drum, 
(ound which is wound a steel cable for raising or 
lowering the hinged apron. The gearing is carried 
on supports fitted to gusset-plates; the latter are 
riveted to the last cross-beam, and to a cross-stay 
| joining together the two outer ends of the longitu- 
dinal main girders. The electric motor is a 2-horse- 
power machine, running at 250 revolutions per minute, 
and works the hinged apron at a speed equal to that 
of the platform. 

The train-hauling speed is to be approximately 750 
millimetres (29.52 in.) per second. 

It is proposed to mount the driver’s cabin on the 
last cross-beam near the winch working the hinged 
platform. 

The time for hauling a train of sixteen wagons from 
the boat to the railway-station quay and vice versd, 
under the least advantageous conditions, would take 
15 minutes, as follows :— 


750 millimetres per second, over 90 








metres - a bi ie ... 2 minutes 
Raising the platform under full load, 

over 6 metres (19 ft.) at a speed of 

12 millimetres per second a 


Hauling train from platform to quay, 
over 90 metres... - - “es 
Clamping the wagons, locking and un- 
locking the hinged apron, time for 
starting and re-starting motors, &c... 24 ,, 


2 


Total ... Ry 
We illustrate one of the proposed ferry-boats in 


Figs. 6 to 13. Its principa] dimensions are :— 
Length 91 m. (298 ft. 6 in. 
Breadth _ ... * . BY. (en ee 

Depth of hold % .. 7.25 m. (23 ft. 9 in.) 
Maximum draught loaded 3 m. (9 ft. 10 in.) 


It is to be built of mild steel, and to carry, as 
shown, sixteen wagons on two lines laid on a steel 
deck, inside a covered way built of steel plates. The 
wagons are to be held fast to the deck-rails each by four 
cramps, with chains round the buffer-cases, and by 
two stretching-screws. The general arrangements are 
| shown in the illustrations, a special feature being the 
side stokeholds. 

The draught of water, loaded, could be increased 
and still enable the boats to enter Calais Harbour at 
all tides ; but as now designed the boats have a wide 
beam, and their seaworthiners is fully insured, not- 
withstanding their top-hamper. They have a surplus 
of stability which may eventually be taken advantage 
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of when the final working drawings are passed for 
construction, to reduce the weather-roll. ' 

As will be seen from the illustrations, the promenade 
deck is to be fitted with saloons for the use of the 
passengers who would prefer leaving their berths in 
the sleeping-cars during the crossing, and for the 
passengers travelling from one harbour to the other. 
Access is had to these saloons by covered gangways, 
which afford complete shelter. Second and third-class 
cabins are to be provided below the main deck. 

All the installations at Dover and half the number 
of ferry-boats would, of course, be of British con- 
struction. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade.— Very satisfactory and 
encouraging accounts continue to be given of the pig- 
iron industry. Some traders feared that the recent sharp 
advances would have been a serious check on legitimate 
trade. Such, however, has not nm the case; on the 
contrary, genuine buyers appear to realise that they have 
nothing to gain by — and they are coming forward 
and paying the advan rates in a way that is very 
gratifyiog to producers. Iron-masters are in a stronger 

sition than they have been for some years past. They 
ooo little iron to sell over the next three or four months, 
and, indeed, the whole of the output of one or more im- 
portant firms up to the end of next June has been disposed 
of. Doubtless the present rise has been brought about to a 
considerable extent by speculation, but the action of 
gamblers is interfering very little with legitimate trade 
just now. This is accoun for by the great dearth of 
pig iron. Shipments so far this month are excellent, 
averaging well over 5000 tons ord day, and they would be 
even heavier if there were facili 
up the abnormal demand. Yesterday the weekly market 
here was only moderately attended, but a most cheerful 
tone prevailed, and a ey deal of business was done, By 
the close of the market, the — quotation for early 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig was 63s. 6d., 
though early in the day transactions were recorded 
at 61. below that figure. o. 1 was 65s.; No. 4 foundry, 
623. 6d.; and No. 4 forge, 61s. 6d. Mottled and white 
iron were practically unobtainable, and were not quoted. 
Middlesbrough warrants opened at 62s. 7d., and rose 
by the close to 633. 3d. cash buyers. Kast Coast hema- 
tite pig was in such good demand that it was found 
impossible to fully meet requirements. Producers 
reported that their output was taken up as fast as 
it was made, and as they are not hampered by any 
stocks, they were able to take full advantage of the im- 
proved position. A little business was said to have been 
done at 763, 6d. for early delivery of mixed numbers, but 
77s. was a regular quotation, and some of the leading 
makers asked up to 77s. 6d. Spanish ore was very strong. 
Rabio (50 per cent. quality) was not leas than 233. ex-ship 
Tees, and up to 25s. was asked, but there was little or 
nothing doing, as consumers of foreign ores would not 
give such prices, preferring to draw their supplies at 
cheaper rates from other woes. To-day the only 
change in quotations was in Middlesbrough warrants, and 
they eased to 633s, 14d. cash buyers. 


Manufactured Iron and Steel.—Much bstter accounts 
are given of the various branches of the manufactured 
iron and steel industries. There is more business doing, 
and the anticipated advances in quotations have been 
made. Bars have gone up another 5s. ; iron ship-angles 
have risen 10s. ; iron ship-plates, 5s.; steel angles and 
steel plates, each 53. ; joists, 5s. ; steel rails, 2s. 6d. ; and 
cast-iron chaira, 53. to 7s. 6d. Market rates thus stand : 
—Common iron bars, 7/.-153.; best bars, 8/. 53. ; best 
best bars, 8/. 15s.; iron ship-plates, 7/. 103.; iron ship- 
angles, 7/. 15s.; iron ship-rivets, 8/.; steel ship-plates, 
7l. 5s.; steel ship-angles, 6/. 17s. 6d.; steel jois 
6/. 123. 6d.; steel sheets (singles), 8/7. 103.; and stee 
sheets (doubles), 82. 153.—all less the customary 24 per 
cent. discount. Cast-iron railway chairs are now 41. 2s. 6d. 
to 4/. 53., and heavy sections of steel rails, 6/. 103.—both 
net cash at works. Producers generally have well-filled 
order-books, and the outluok for the future is much 
brighter than it was a little while ago. 


Iron and Steel Shipmernts.—Shipments last month were 
excellent, those of pig iron constituting another record. 
The clearances of iron and steel from Middlesbrough 
totalled 176,831 tons, of which 135,655 tons were pig iron, 
17,450 tons manufactured iron, and 24,326 tons steel. To 
the pig-iron shipments must be added 9636 tons from 
Skinningrove, of which 8609 tons went to Scotland, and 
1077 tons to Holland. Of the pig iron despatched from 
Middlesbrough 105,469 tons went abroad and 29,575 tons 
coastwise; of the manufactured iron cleared, 8462 tons 
went abroad and 8988 tons coastwise; and of the steel 
shipped, 16,255 tons went abread and 8071 tons coastwise. 
The United States are returned as the largest importers 
of pig iron, with 33,040 tons; bat this is really not so, 
as nearly all the iron shipped to Holland was in transit 
to Germany. (Germany is credited officially with taking 
26,282 tons of pig; Scotland, 21,632 tons; Italy, 13,751 
tons; and Holland, 10,736 tons. India, as usual, was the 
largest customer for both manufactured iron and steel, 
taking 3992 tons of the former and 4829 tons of the latter. 


Coal and Cuke.—Fuel is steady and firm. Bunker coal 
iain good request, and unscreened Durhams; range from 
103, 34, to 103, 9d. f.0.b. Coking coal is well inquired 
for, and is on the basis of 11s. to 11s. 6d. f.0 b. Coke is 
strong; average blast-furnace qualities readily realise 
21s. delivered here, and up to 2is. 6d has been paid in 
emergency. Export coke i3 about 22s. 6d. f.o.b. 








ties at the wharves to load | D 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD. Wednesday. 

Electric Steel-Making.—Mr. John Harden, of the 
Grondal Kjellin See, Lae London, lectured 
members of the Sheffield iety of Engineers and Metal- 
lurgists on Monday night at the Department of Applied 
Science, University of Sheffield. Hissubject was ‘‘Steel- 
Making in Electric Induction Furnaces,” and he explained 
at the outset that electric steel-melting had now reached 
such a point of importance that every steel-maker, who 
was inclined to follow the various developments of his 
trade, was more or less compelled to take some interest 
in the subject. The art of electric melting had quite a 
l hy history, but it was only during late years that it 
had been put to practical value. He briefly referred to 
the three ee wy Se germ ge of electric melting, and 
then proceeded to d with, and describe in detail, the 
Grondal Kjellin induction furnace. His object was to 
show that the induction furnace was capable of reducing 
very considerably the cost of production of crucible steel. 


Iron and Steel Trades.—The position of the iron trade 
is strengthening every week. akers of pig iron who 
are willing to enter into sales even at greatly enhanced 
prices stipulate that early deliveries under any circum- 
stances cannot be entertained. Ordinary brands of West 
Coast hematites are now commanding 87s. 6d. per ton 
delivered in Sheffield, as against 80s. per ton two months 
ago. Special brands are realising even higher figures 
than these. The Yorkshire Bar-Iron Association at their 
meeting on Monday advanced quotations 5s. per ton. 
This, however, does not compensate makers for the in- 
creased cost they have to pay for pigiron, and it is onlya 
question of a very short time before there will be a further 
move in the same direction. Makers of Derbyshire and 
Lincolnshire irons have practically withdrawn from the 
market. They are very fully sold, and are not desirous of 
committing themselves further, even at higher prices. 
eliveries under any circumstances are most difficult to 
obtain. The finished iron-makers are equally busy, and 
are quite unable to take on further work if deliveries are 
required within a short time. The situation with regard 
to Swedish irons and steels remains the same. Compara- 
tively little is coming to hand, and stocks in the hands 
of merchants are being rapidly drawn upon. There is 
reason to fear that many of the contracts will be unful- 
filled at the end of the year when they expire. There is 
no difficulty whatever in obtaining orders for Bessemer, 
Siemens, and ic steels, as consumers are buying for- 
ward very freely indeed. There is every prospect that 
with the opening of the year the expected orders for 
somen, forgings, guns, and projectiles will have come to 

and. 


South Yorkshire Coal Trade.—The week has brought 
little change in the coal market. Contrary to expecta- 
tions there is practically no decline in the demand for 
steam coal for shipment, and the tonnage going into the 
works for yea purposes keeps up. Prices re- 
main very firm, and with the first available opportunity 
they will beadvanced. There is an improved demand for 
the lower qualities of house coal, but t sorts are not 
selling so well. Cu and nuts are being bought by 
householders very freely ; and fuel for boiler and similar 
purposes is realising much better prices. With the 
activity prevailing in the iron branches, there is a very 
satisfactory demand for blast-furnace cokes. Best washed 
cokes are realising 133. 6d. to 143. per ton at the ovens, 
and unwashed from 12s. 9d. to 13s. 6d. 








MISCELLANEA. 

ConsTRUCTION is to be proceeded with on the following 
lines by the Argentine Government :—Cordoba to Rio IV. 
and branches to Huinca Renancé and Los Resartes, esti- 
mated to cost 2,080,000. ; and two branches, one from 
La Cejas to Antillas, estimated to cost 371,762/.; and one 
from Riache to Santa Roza, the cost of which has been 
estimated at 65,139/. Tenders are invited. 


The Zeitschrift fiir das gesamte Turbinenwesen contains 
an article in which Professor R. Camerer, Munich, sets 
forth the results so far obtained with reference to the 
unification of symbols in the designing of turbines. If 
the same symbols could be generally adopted, it would 
prove of great convenience, to readers among others, as 
much time has to be spent in familiarising one’s self with 
the different symbols used by different authors for ex- 
pressing the same duties and values. 


The preparatory work in connection with the surveying 
of the northern of the new large inland Scandinavian rail- 
ways is being steadily proceeded with. In Lapland a line 
has been sketched out between the lakes of Parkijaure and 
Randejaure, and further, in the north-eastern direction, to 
Great Lule River, at Porjus, where the western line joins 
the eastern. The Parkijaure line is looked upon as possess- 
ing distinct advantages over the Jockenock line. The 
bridge over the Lule River will have to be of consider- 
able dimensions, and a fairly long tunnel has to be 
blasted wey rock, but the Parkijaure line is much 
shorter than the Jockenock line. 


The Government pn of South Australia reports 
that the discovery of corundum in the Farina district is 
likely to be one of considerable value. The tract of 
country in which the deposit is found lies between Lakes 
Eyre and Frome. The corundum is found to occur in 
connection with metamorphic rock of schistose character. 
The width of the deposit is estimated at about 5 chains in 
places. In some places it is stated that the percentage 
of corundum in the rock amounts to from 10 to 25 per 
cent. Asin the creek, boulders of corundum occur both 
below and above the known deposit, it is likely that other 
veins exist further up the valley. 





A few particulars are published of some Mallet com- 
ace for the Erie Railroad, to be built by the American 
motive Company. These engines will weigi 
410,000 lb., and are provided with cylinders 25in. and 
39 in. by 28 in. stroke. The engines are provided wit! 
sixteen wheels, arranged in two groups, each of eigh:- 
coupled wheels, their diameters being 51 iv. A heating 
surface of 6108 square feet is provided, and a grate are: 
of 100 square feet, the working pressure being 215 lb. 
r square inch. The tractive effort will amount to 
F8,000 lb., which exceeds that of the heavy B. and O. and 
G. N. R. engines by 26,500 lb. and 25,500 lb. respectively. 
Three of the new engines will be built for work on the 
Susquehanna division of the Erie road. 


An electro-magnet has recently been successfully em. 
oe te in fishing up the end of a broken drill from the 

ttom of a well, 540 ft. deep, at the Philadelphia Mint. 
The tool in question measured 18 in. in length, and 
weighed about 191b. It had lodged crossways at the 
bottom of the hole. It was fished for unsuccessfully for 
10 days by various means, and a decision to abandon the 
well had almost been arrived at when it was thought that 
it might be possible to recover the tool by means of an 
electro-magnet. The idea was put into practice, and the 
broken tool was at once brought to the surface. A piece 
of 3 in. diameter steel shaft, wound with a 7-in. spool of 
No. 18 wire, was used for the magnet. The length of the 
spool was 94 in., and it was designed to bear an electro- 
motive force of 220 volts. 


Roburite, which is said to have caused the terrible 
explosion at Witten, in Westphalia, was invented by 
Roth in 1886, and is a preparation containing up to 90 per 
cent. of ammonium nitrate and from 10 to 20 per cent. of 
dinitrochlorobenzene, in addition to smaller quantities 
of permanganate of potash and other salts. Chlorinated 
phenols may be used in the place of the benzene 
——— The bellite, first made by Lamm, near 
Stockholm, in 1885, is also a preparation of ammo- 
nium nitrate, which is a substitute for nitrate of 
cate in making smokeless powders, and dinitro- 

mzene. This latter is obtained, like the mononitro- 
benzene, by mixing benzane and concentrated nitric 
acid, to which sulphuric acid is added merely to bind the 
water formed during the reaction. The mononitro 
benzene is an oil (applied as essence de Mirbane in per- 
fumery), the three dinitro compounds are solids, and 
must be handled with great care, because they are very 
poisonous. Both roburite and bellite are classed as 
safety ae because they burn without exploding, 
can stand friction and shocks, and can be exploded only 
with the aid of detonators such as fulminate of mercury. 
The disaster at Witten would, therefore, be difficult to 
account for if it was ordinary roburite that exploded in 
a fire. But the term ‘‘roburite” is applied to a good many 
explosives, and disasters have frequently disproved our 
views on the stability of blasting agents. 








re al ang gg have been completed for 
the amalgamation of the firms of Messrs. Jessop and 
Appleby Brothers (Leicester and London), Limited, and 
the Glasgow Electric Crane and Hoist Company, Limited, 
under the style of ‘‘ Applebys, Limited,” as makers of 
giant cranes, shipbuilding berth equipment, lifting appli- 
ances of all types and powers, &c., with head offices at 
56, Victoria-street, S.W.—We are requested to state that 
Mr. P. J. Mitchell, Caxton House, 8.W., has opened an 
office at 144, St. Vincent-street, Glasgow, for business in 
connection with Rateau patent exhaust-steam utilisation 
plant, Mr. F. L. Mitchell being in charge. 





THe VictorIA Fatts Powrr Scueme.—On Tuesday 
last a model of the Zambesi Gorge and several paintings 
were exhibited at the Museum at the offices of the British 
South Africa Company in London Wall. A speech was 
made by Mr. H.- Wilson Fux dealing in a very general 
manner with the scheme of electrical transmission from 
the Victoria Falls tothe Rand mines. The length of the 
proposed transmission lines will be from 600 to 700 miles, 
according to the route chosen, and it is pro to build 
a large steam generating station on the Rand as a stand-by 
in case of breakdowns. Further, water is to be pumped 
into a reservoir near the mines, to be utilised, by means 
of water turbines, at times of heavy load. Engineers will 
want much fuller particulars than have as yet been 
vouchsafed before they will be convinced of the com- 
mercial success of the scheme. 





Tue Institution oF Exectricat Esxoingers. — This 
institution held their eighteenth annual dinner on Tues- 
day evening last at the Hotel Cecil, the president, Dr. 
R. T. Glazebrook, F.R.S., being in the chair. After the 
loyal toasts the president a to the toast of ‘‘The 
Institution,” proposed by Mr. H. Babington Smith, the 
secretary to the Post Office, and compared the present 
development of electrical knowledge with the conditions 
that obtained in the days of Faraday. Lord Justice 
Buckley gave the toast ‘Science and Industries,” which 
was responded to by Sir Arthur Riicker and Mr. R. A. 
Hadfield. Colonel Crompton broke controversial ground 
in a very emphatic speech, pointing out the lighthearted- 
ness with which the London County Council undertook 
the solution of the tremendous problem of electricity 
supply to London, although some of the best engineers 
in the country had been struggling with it for twenty 
years. Captain Hemphill, the chairman of the Highways 
Committee of the London County Council, and Mr. F. W. 
Chance, M.P., replied. The guests numbered close on 
400, and both before and after the dinner had oppor- 
tunities of renewing acquaintanceships in the ante- 
rooms. 
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NEW WESTINGHOUSE QUICK-ACTING | 
BRAKE. 


Tue operation of automatic brakes is dependent, as | 
railway engineers well know, upon either compressed 
air or vacuum. A reduction of pressure in the com- 
pressed-air system, an increase of paren in the 
vacuum system, communicates, through a pipe running | 
throughout the train, an impulse to a mechanism inter- | 
posed between the train-pipe and the brakes, which | 
governs their operation. 
~ Since the introduction of the automatic feature in | 
the early ’seventies, numerous improvements have been | 
placed at the service of the railway companies from | 
time to time, the most important of which was, 
perhaps, the quick-acting brake, which attained a 
wide use with the compressed-air system, and has also 
been attempted with the vacuum system. In consider- 
ing further improvements in. this direction it is neces- 
sary to keep in mind the respective advantages and 
limitations of the present quick-acting and ordinary 
service brakes. In the quick-acting brake the essential 
feature is not, in the first instance, the force or violence 
of the braking action which it exerts upon the vehicles, 
but the rapidity with which it distributes or propa. | 
gates that action serially throughout the train—one of 
the vital points in good braking. A complete applica- 
tion of the brakes at the forward end of a train before 
any braking action is exerted on the hindermost vehicles 
creates severe buffing strains, with more or less damage 
to the rolling stock; just as a complete release 
at the forward end before a release at the latter 
end creates strains on the draught gear. Simul- 


. A . ~~ 
taneous, or almost simultaneous, action on all vehicles, | 7 


then, is the essential advantage of the quick-acting 
brake. But as the rapid action of the present quick- 
acting brake is available only when the full force of 
the brakes is to be exerted, the improvement was one 
only as regards emergency stops. It did not advance, 
and did not profess to advance, the braking of trains 
in ordinary service work ; and where, as in such 
work, a partial application only, of greater or less 
power, is required, the rapid-acting mechanism is not 
called into use. The ordinary service brake, on the 
other hand, which yields any degree of braking action | 
required, admitting of complete control, gives an 
appreciably slower rate of propagation of braking 
action than that given by the quick-acting mechanism. | 

In the compressed-air system the mechanism con- | 
trolling the action of the brakes consists of a triple- 
valve interposed between the brake cylinder and an 
auxiliary reservoir. In the release position, train- | 
pipe, triple valve, and auxiliary reservoir contain air | 
under equal pressure. A slight reduction in the train- 
pipe pressure actuates the triple-valve piston, closing | 
the feed to the auxiliary reservoir, and opening a con- | 
nection between it and the brake cylinder. Thus, | 
for ordinary service stops, the brakes are applied, | 
their application being controlled at will by the reduc- 
tion of train-pipe pressure. They are released by 
increasing the train-pipe pressure, which closes the | 
communication between the auxiliary 
reservoir and the brake cylinder, and 
once more leaves the train-pipe, triple 
valve, and auxiliary reservoir with an 
equal pressure of air. But when a 
quick or emergency action is called 
tor, the driver makes a rapid and 
considerable reduction of pressure, 
and the quick-acting mechanism of the 
triple valve at once comes into play, 
opening a connection from the train- 
P pe direct to the brake cylinder, the 

rakes, as a consequence, going hard 
‘‘on.” By this rapid local reduction 
of train-pipe pressure the operation 
of the triple valves throughout the 
whole train is so accelerated as to 
make it almost simultaneous on all 
vehicles. 

In an improved triple valve now 
introduced a the Westinghouse Brake Company the 
rapid propagation of the serial action of the quick- 
acting brakes throughout the train is extended to all 
cases of brake-setting, whether partial or full, while 
too rapid development of braking force on each 
vehicle, tending to objectionable Jolting or shocks, 
or on , Be and loosely-coupled trains, is 
avoided. 

The new principle of limiting the amount of air 
discharged from the train-pipe locally in the com- 
pressed-air system, or admitted into the train-pi 
locally in the vacuum system, is adapted to ihe 
vacuum-brake system without increased complexity, 
while with the compressed-air system it is accom- 
panied by a material simplification of the mechanism, 
so that marked advantages go hand in hand with 
greater simplicity. As may be seen by referring to 
the sectional drawing, Fig. 1, the rapid-acting parts 
of the old triple valve are omitted altogether, their 
plice being taken by a small chamber. In the 
released position (shown in the figure) this chamber 
18 open to the atmosphere. As soon as the piston of 











the triple valve is moved, thus actuating the slide- 
valve, the chamber is closed to the atmosphere, and a 
connection is opened, by the cavity shown in dotted 
lines, to it direct from the train-pipe, setting up a 
local reduction of pressure therein, which immediately 
causes the operation of the next triple valve, and so 
on serially throughout the train. Thus the slack of 
all brakes is taken up and the blocks pee 9 up to 
the wheels almost simultaneously, after which it is in 
wr degree of braking 
u 


the driver’s power to effect 
ction of train-pipe 


action required by a further 
pressure. 

A further improvement, also tending to smooth and 
even action of all the brakes, is shown in the passage 
leading from the slide-valve to the brake cylinder. 
It consists of a removable plug, perforated with two 
holes, which are always open, and a third hole carry- 


4.7. SECTION OF THE IMPROVED TRIPLE VALVE 


= 
Y ZZ 
Ye 


44 
MODY 






Wd 


Wd 


WwW 





oN 








ius 


rrr 























C 


UY, SS ey 
>» <M 


SSS 


SS 


Ay £ 


Wy sf 


—— 
yy 


WT tify 


SS 





y 
LC EE 


Vd 
He 


Whi 














ATMOSPHERE 


70 BRAKE CYLINDER? 
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ing an automatic check-valve supported by a spring. 
It is so arranged that when the hotbee are first set the 
automatic valve is opened against the spring pres- 
sure by the excess of air pressure above it, so that the 
larger hole of the two, both being always open, controls 
the rate of flow of air to the brake cylinder ; as the air 
pressure on the under side of the valve increases, the 
spring closes the valve, when the smaller hole controls 
the rate of flow to the brake cylinder. The diameters of 
the two regulating holes are made proportional to the 
diameter of the brake cylinder with which the triple 
valve is to be used. A separate passage is sorted 
in the triple-valve body from the beaks cylinder to 
the slide-valve, as shown, for the air to escape from 
the brake cylinder on releasing the brakes. e rate 
of release is controlled, as heretofore, by a nipple, not 
shown, screwed into the outlet hole in the triple-valve 
bod 


The new triple valve hyp m a braking action which 
combines the speed of the rapid-acting brake and the 
ease of control of the ordinary brake, and is practicall 

a quick-service brake, which acts as rapidly for ordi- 





nary partial as for full applications. The brakes are 
released in the usual manner. Inc ressure in 
the or brings the piston back into the position 
shown in the sectional drawing, allowing the air in 
the brake-cylinder to escape to the atmosphere. At 
the same time the small volume of air from the chamber 
is discharged, thus — reducing the chamber to 
atmospheric pressure, These braking operations, which 
take some little time to describe, are almost instan- 
taneous upon the movement of the driver’s brake-valve, 
as the diagrams on page 762, the results of experi- 
mental tests made recently at the London works, indi- 
cate. They show the performance of the new valve 
under various conditions of service. 

The first group (Fig. 2) represents a train of sixty 
vehicles, 1800 ft. long, each vehicle having 30 ft. of 
l-in. piping, as in a long goods train. All vehicles 
being fitted with brakes, and a full application being 
made, in 24 seconds mage seed on the sixtieth 
brake-cylinder ; and, from the moment of operating 
the driver’s brake-valve, the development of pressure 
between the first and last cylinder took two seconds. 
This, as will be seen, practically applies also to the 
two succeeding diagrams, taken from the same length 
of train-pipe, but with 50 percent. only of the vehicles 
braked, these being arranged in one case alternately, 
and in the other in groups of five. With only 334 
per cent. of the vehicles braked, the same time was 
taken for pressure to show in the sixtieth cylinder as 
when all vehicles were braked. In the next group, 
showing the results of teste made with a train-pipe 
1200 ft. long, representing a train of twenty vehicles, 
each 60 ft. long, the time taken from the moment of 
operating the driver’s brake valve to the showing of 
pressure in the last cylinder was 14 seconds, and the 
development of pressure between the first and last 
was only 1} seconds. The test from a train-pipe 
600 ft. long, representing a train of ten vehicler, each 
60 ft. long, shows that all the brakes were applied in 
three quarters of a second from the moment of operat- 
ing the driver’s brake valve, and that the same degree 
of pressure was produced in all the cylinders in the 
same second, or practically simultaneously. 

The other two groups of tests for a partial applica- 
tion of the brakes by a full opening of the brake 
valve, and then by a partial opening, such as would 
be made in ordinary service stops, show very satisfac- 
tory results. In these cases, all vehicles being braked, 
the required os one 9 of the brakes was attained 
in the last vehicles of the 1800-ft. train in about 
24 seconds after it was realised in the first, pressure 
rising in the thirtieth cylinder about 14 seconds later, 
and in the sixtieth about 1 second later. With .50 
per cent. only of the vehicles braked, and arran 
alternately, the results were similar. With the braked 
vehicles in groups of five, the action was delayed a 
second ; and again, with 334 per cent. only braked, 
there was a delay of about 2seconds. In the 1200-ft. 
train of twenty 60-ft. vehicles, and the 600-ft. train 
of ten 60-ft. vehicles, the full pressure desired was 
realised in from 3 to 34 seconds. 

Adapted to the vacuum system, the principle is 
carried into effect by a small reservoir, which is always 
open to the atmosphere through a restricted passage, 
and an accelerating valve placed between the reservoir 
and the train-pipe, arranged so that when the accele- 
rating valve opens, the amount of air admitted from 
the atmosphere to the train-pipe is limited by the 
small reservoir and the restricted passage to the 
atmosphere (Fig. 3). This results in two important 
improvements—namely, a better conservation of the 
vacuum in the vacuum-chamber, and a nearly simul- 
taneous partial application of all the brakes in a train 
of any length. 

The operation is as follows ;—When air is admitted 
to the train-pipe through the ejector or other valve, 
so that the vacuum in the train-pipe is diminished 
locally, the nearest accelerating valve is lifted, thus 
admitting air to the train. pipe from the small reservoir. 
The limited volume of air thus admitted serves to 
diminish further the vacuum in the train-pipe at that 
point, so as partially to set the brakes on that vehicle, 
and to lift the next succeeding accelerating valve. 
This action is propagated rapidly throughout the train, 
so that all the check-valves between the vacuum 





reservoirs and the train-pipe are seated promptly and 
positively, and all the brakes are applied almost simul- 
taneously with a limited degree of pressure, as required 
for ordinary service. Because the admission of air, 
and its action in seating the check-valves, is prac- 
tically simultaneous throughout the train, and the 
braking pressure is, therefore, approximately equal on 
all the vehicles, this improvement is mcst desirable 
on all trains of any length, whether passenger or 
goods. Should the full force of the brakes be desired, 
the ejector or admission-valve is left open, and the air 
required to finish the brake application admitted. The 
use of this improvement on a portion only of the 
vehicles in a train causes neither inconvenience nor 
objectionable results. 1t requires no change at the 
ejector, and no new method of operating the ejector. 
It can therefore be fitted gradually to rolling-stock, 





and its full advantages can be realised by degrees 
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RESULTS OF TESTS OF THE NEW WESTINGHOUSE QUICK-ACTING BRAKE. 
RECORD OF TESTS WITH WESTINGHOUSE IMPROVED TRIPLE VALVE FC 
Fig.2. 6" 8" IO" & 12” HORIZONTAL CYLINDERS. MAY 297” 1906. - 
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RESULTS OF COMPARATIVE TESTS USING INDICATORS ON BRAKE CYLINDERS 
TO SHOW THE QUICKEST RATES OF APPLICATION POSSIBLE WITHOUT ACCELERATORS & WITH ACCELERATORS 


TRAIN PIPE 2™* DIA DIAPHRAGM I6"™* DIA vACUUM 22" MERCURY 
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without any adverse results during the period of | without accelerators. Similarly, in the case of train- throughout all vehicles in from 3 to 4 seconds after the 
fitting. pipes 1200 ft. and 600 ft. long, the vacuum was reduced application. 








As will be seen by the diagram (Fig. 4), the results of rapidly, and the brakes applied with considerable 
the tests made were equally remarkable to those given uniformity : in the former case in from 3 to 4 seconds, in 
by the compressed-airsystem. With atrain-pipe 2in. the latter from 2 to 3 seconds. Without accelerators, | TUNNELLING THE SEINE.—The French Government has 
in diameter and 1800 ft. long, representing sixty as will be seen, the delay in the final application, after | retained Mr. C. M. Jacots, who planned and had charge 
vehicles of 30 ft. each, and using two accelerators on the maximum pressure had been exerted on the first | of the Pennsylvania Railroad tunnels under the North 
each brake cylinder, a full application reduced the vehicles, extends in one case to over 30 seconds, though | "4 a — New bday so, bree — for ba 
vacuum and brought the cylinders to their maximum in the 600-ft. train the contrasts are not quite 20 | Herne’ "en dou “h nag paca be we ~ a lh 

application throughout the train in less than six striking. In tests made with one accelerator only \Govenesaih eee of a proposed tunnel, with an 
; seconds, as against 50 seconds without accelerators. (these being shown in the two last columns of | estimate of cost based on borings and investigations 
' In a partial application the vacuum (of 22 in, of mer- Fig 4), and with 40 per cent. of the vehicles piped | which he recently made. French Government officials 
: cury) was reduced to 14 in. uniformly throughout the and arranged in irregular order, the results were also are now examining the plans, and it is probable that 
train ina little over 3 seconds, as against 30 seconds satisfactory, the reduction being established uniformly | work will shortly be begun, 

















Dec. 7, 1906. ] 





ENGINEERING. 





763 








THE BRITANNIA MOTOR-CAR. 


In our account of the late Motor-Car Show, held at 
Olympia (see page 725 ante), we made brief reference 
to the cars exhibited by the Britannia Engineerin 
Company, Limited, of Colchester, an old-establish 
engineering firm well known to our readers. We 
uow have an opportunity of illustrating some of the 
features of the mechanism of the cars they manu- 
facture. 

In Figs. 1 and 2 on page 766 we give two general 
views of the chassis ; Figs. 3 and 4 show the rear axle ; 
Figs. 5, 6, 7, and 8 the valves; and Fig. 9, on this page, 
the carburettor. 

As will be seen, a pressed-steel frame is used, there 
being no sub-frame; the engine and gear-box bein 
bolted direct to the main frames. The engine is o 
the vertical four-cylinder type, the valves being on 
opposite sides, and the cam-shaft, with cams cut from 
the solid, being in the crank-chamber. Low-tension 
tappet ignition is used, the magneto being on the 
inlet side of the engine. Large inspection-doors are 
provided in the crank-chamber, which render the 
mechanism easily accessible. The engine gear-wheels 
are of solid fibre, with brass sides, and have 
single helical teeth. They are enclosed separately 
from the crank-chamber, and are enclosed to 
run in lubricant. The circulating - pump is on 
the exhaust side, and is positively driven, with 
provision to render it easily accessible, as it can be 
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removed by unscrewing two nuts. The pump and 
magneto—the latter being of the Sims-Bosch type— 
are driven by universal joints, and the gear-wheels 
driving them are enclosed with the main gear-wheels 
of the engine. The carburettor is bolted direct to 
the aluminium collecting-pipe, so as to secure the 
shortest space between the jet and the inlet valves. 
The float-chamber is fed by gravity from a tank under 
the seat. The needle A is operated directly by 
the float, so that the valve can be ground on its seat 
without removing any part of the carburettor. The 
sprayer is fitted just over the jet, and a special auto- 
matic piston-valve with triangular slots admits the 
auxiliary air. The main throttle is controlled from 
the steering column, a special butterfly valve, con- 
nected with the clutch-pedal, being fitted between 
it and the inlet valves. When the pedal is 
pushed forward the butterfly valve automatically 
shuts off the explosive mixture from the engine. 
The whole operating mechanism is lubricated by the 
oil in the crank chamber. The spark itself can be 
seen, and adjusted by simply removing a cap similar to 
one of the valve-caps. There is a e tin. in 
liameter between the tappet chamber and the inlet 
valve, so that it is possible to run the engine with any 
juantity of lubricating oil without it affecting the 
ignition, 

The st ering column is inclined through thedashboard 
with a large inspection cover, rendering it easy to 
vijust the worm and nut. The ignition and throttle- 
control levers in the centre of the steering wheel 
remain stationary, and do not move with the wheel. 
(he exhaust is collected by means of one cast-iron 
pipe, and is led to the exhaust silencer at the back of 
the chAssis, 

A gun-metal cover is provided on the top of each 
pair of cylinders, which ensures a large space for the 











circulating water. Lubrication is effected by means 
of a tank fixed to the side of the chassis, kept under 
pressure by means of the exhaust, and a four-drip 
sight-feed rack, on the dashboard, conveys the oil to 
each pair of cylinders, the crank-case, and the bearings 
in the gear-box. The dashboard is kept quite clear of 
all mechanism, the lubricating rack and switch being 
the only fittings. A gun-metal tray is provided to 
prevent oil dripping on to the foot-board. 

The clutch is of the leather type, fitted with flat 
expanding springs. A universal joint is provided 
between the clutch and the gear-box, and the tension 
of the clutch spring can be adjusted, without removing 
anything, by simply turning one split brass nut. 

‘he gear-box is of the sliding pattern, and has long 
bearings. The cover is practically as large as the 
whole of the case, thereby making it possible to 
inspect all the gears. The foot-brake connected with 
the right pedal is of heavy design, and is so arranged 
that the stress of applying the brake to the car does 
not go through the gear-box. The Cardan shaft is of 
solid steel, with squared ends, brazed solid to the 
universal joints. The back axle is fitted with Hoff- 
man’s ball-bearings, and can be easily filled with 
from the back of the car. Two side internal expand- 
ing-brakes on the rear wheels are coupled to the brake- 
lever at the side of the car by means of a divided 
shaft, so that the brake effort is equally distributed 
between the two road wheels. The radiator is of the 
honeycomb type and is of circular pattern. 


Another feature is the three-point suspension 
behind, and the unusual length of the springs.  Oil- 
cups are fitted on the spring shackles. Seven different 
grades of special steel are used in the manufacture of 
the car, and all bearings are lined with anti-friction 
metal. The petrol-cock is controlled from the outside 
of the frame. 








Messrs. R. Hornssy anv Sons, Limirep.—The annual 
meeting of this company was held in London on Monday, 
the 3rd inst., Mr. H. Sampson Gee in the chair. The 
profit for the past year was returned at 34,233/., while 
1476/. was brought forward, A dividend of 8s. per share 
was declared upon the ordinary shares ; 5000/. being added 
to the reserve, and 1027/. being carried forward. The 
chairman, in referring to the purchase of the business of 
Messrs. Andrews ~~ | Co., Limited, Stockport, said the 
new business was earning over6 percent. In both depart- 
ments of the company’s business—the oil-engine trade at 
Grantham and the gas-engine trade at Stockport—the 
company was now very busy ; in fact,-it had more orders 
than it could execute within a reasonable time. The pre- 
mises at Stockport were being enlarged. 


Contracts. — Weunderstand that Messrs. Crompton and 
Co. have received orders for six electric capstans for the 
Great Central Railway’s docks at Grimsby.—The Phoenix 
Dynamo ayy Ee have recently obtained 
orders from the Kent Electric Power Company for one 
220-kilowatt induction motor-generator, the motor being 
three-phase, 50 cycles at 11,000 volts, the generator being 
220 volts direct current.—We are informed that Messrs. 
Ernest Newell and Co., Limited, Misterton, Gains- 
borough, have recently received orders for four Robson 
type tube-mills for the South African gold-fields.—The 
new works of Messrs. Gilbert Little and Co., Limited, 
at Bradford, have been started, contracts in hand includ- 
ing coal-conveyors for gas-producing plant for Canad 
South America, Italy, and North Africa, besides seve 
home orders. 


YEAR-BOOKS AND ANNUALS. 


The ‘* Mechanical World” Pocket-Book and Diary 
for 1907. Manchester: Emmott and Co., Limited. 
[Price 6d.}—The new issue of the above capital little 
pocket-book, which has now entered on its twentieth 
year of publication, has, we learn, been entirely re-set 
in new types and the opportunity thus afforded has 
been seized for a careful revision of the whole contents. 
The section on ‘‘Gas-Engines” has thus been entirely 
re-written, and some ‘‘ Notes on Suction-Gas Pro- 
ducers” have been added. Mr. R. M. Neilson contri- 
butes a section on ‘‘ Steam-Turbines,” which are dealt 
with from the descriptive stand-point Amongst the 
new tabular matter we note one of the trigonometric 
ratios to four places of decimals for every 20 minutes 
ofangle. With the new additions the volume consists 
of 302 pages of matter, and is neatly and. strongly 
bound in cloth, which must enhance its practical 
utility. 

The City Diary, 1906. W. H. anv L. Couiine- 
RIDGE. City Press Office, 148, Aldersgate-street, 
E.C.— This annual has made its appearance for the 
forty-fourth year in succession. Besides containing a 
diary for the year, interleaved with blotting-paper, 
this book contains much information on City matters, 
including lists of members of the Corporation and 
other governing bodies connected with the City, and 
a considerable amount of data of interest to ratepayers 
and others. 





Russian Merauiurcical Inpustry.—Most of the 
Russian metallurgical companies have suffered from the 
political troubles to which: Russia has been a prey for so 
many months. Several of them have, however, emerged 
from the ordeal more favourably than might have been 
expected. The Donetz Forges and Steel Works Com- 
pany reports a profit of 529,990 roubles for 1905-6, as 
compared with a wey ae —_ of 812,229 roubles 
in 1904-5. The Huta-Bankowa Forges and Steel Works 
Company realised a profit of 477,360 roubles in 1905-6, 
as compared with 556,340 roubles in 1904-5. The Franco- 
Russian (late Baird) Iron Works Company returns its 
profits for 1905-6 at 17,117/., a8 com with 14,232/. in 
1904-5. The directors state, however, that the company 
is suffering from a scarcity of orders. 





Roya Instrrution.—The following are the lecture 
srveqgemants at the Royal Institution, before Easter :— 
Mr. W. Duddell, a Christmas course of six experiment- 
ally illustrated lectures on “‘ Signalling to a Distance ; 
from Primitive Man to Radiotelegrapby,” adapted to a 
juvenile auditory. Professor Percy Gardner, two lectures 
on “ The Sculpture of Aegina in Relation to Recent Dis- 
covery ;” Professor A. C. Seward, two lectures on ‘‘ Sur- 
vivals from the Past in the Plant World ;” Professor W. 
Stirling, six lectures on ‘‘ The Visual Apparatus of Man 
and Animals ;’ Dr. W. N: Shaw, two lectures on ‘ Re- 
cent Advances in the Exploration of the Atmosphere;” 
Major P. A. MacMahon, two lectures on ‘‘ The Standards 
of Weights and Measures ;” Professor W. W. brisa 
two lectures on (i.) *‘ The Building of Britain ;” Gi 
** Recent Light on Ancient > o~ > g* Dr, 
Martin, two lectures on ‘Old Dutch Painting and 
Painters ;” Dr. C. W. Saleeby, two lectures on “‘ Biology 
and Progress ;” Sir Alexander Mackenzie, two lectures 
on ** Latest Phases of Music ” (with musical illustrations); 
and Professor J. J. Thomson, six lectures on ‘* Réntgen, 
Cathode, and Positive Rays.” The Friday evening 
meetings will commence on January 18, when Sir Andrew 
Noble will deliver a discourse on “ Fifty Years of Ex- 

losives.”” Succeeding discourses will prebably .be given 
“ Mr. Charles Welch, Sir Almroth E. Wright, Pro- 
fessor I. Gollancz, Mr. J. J. Lister, Mr. Dugald Clerk, 
Professor .D. J. Hamilton, Professor J. J. Thomson, 
Professor G. Lunge, and other gentlemen. 





Tue Junior InstTirugion oF Encinrgers.—On Friday 
evening, the 30th ult., through facilities granted by Mr. 
James R. Chapman, the chief engineer of the Under- 
ground Electric Railways. Company, of London, a party 
approaching two hundred in number paid a visit of 
inspection to the company’s Great Northern, Brompton, 
oat Piccadilly Railway, which is to be opened to the 
public on the 10th inst. Starting from Piccadilly Circus 
station, they were taken by train to the extreme west.end 
of the line at Hammersmith, the working being explained 
en route. On returning, some alighted at Hyde Park 
Corner station to see the special ny, bens ements 
there, whilst the others proceeded to Covent Garden, 
where similar apparatus is installed. The whole party, 
on arriving at Holborn, walked along the tube of the 
Strand Extension works, and saw the Greathead shield 
in operation at the working face. Entering the train again 
they went on to Holloway-road station, and examine 
with much interest the double spiral continuous electric 
moving track, which is to travel at 100 ft. per minute, 
and take passengers up and down simultaneously, and is 
being fitted in lieu of lifts. Theelectrically-driven pump- 
ing plant at Finsbury Park station was the last item in a 
long evening’s programme. Here four hydraulic lifts 
are used, each working by three rams, with a water 
pressure of 700 lb. per square inch. Before the party 
dispersed, Mr. H. Hughes, vice-chairman of the 


aa 
Institution, exp: the members’ acknowledgment of 
all that had been done to render the occasion so in- 





teresting. 
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BLAST-FURNACE GASES. 
To THe Eprtor or ENGINEERING. 

Sir,—I notice a letter in your issue of November 30, 
under the above heading, by Mr. Marcus Ruthenburg. I 
think he is wrong to assume that the difference in the 
furnace practice of America and Europe makes any 
difference in the quality of the effluent gases. The 
materials used, and the operations generally, are essen- 
tially the same, and the gases will also be practically of 
the same quality. 

Whilst, it is true, the Americans have been slow in 
adopting the blast-furnace-gas engine, they make no secret 
of it that they have been watching and waiting until 
Europeans had got it well through the experimental stage 
before they started in, so that they begin at the level of 

ection which we have already reached. They have 

me so well accustomed to this method of progression 
that it comes naturally, and is no discredit to them; but 
they frequently forget to give Europe credit for having 
successfully pioneered these inventions and improve- 
ments, which they afterwards adopt, and in many cases 
claim them for their own nation. 

_ have no doubt in years to come they will point at 
their colossal blast-furnace-gas engine plants, and tell the 
world that America was the firat to harness the blast- 
furnaca to the steel works, tramways, &c., through this 
means. I see they have already got the length of saying 
that an American was the first to ‘‘conceive the idea,” so 
they are getting on. I daresay they also have a man 
ready who has ‘‘ conceived the idea” of driving a turbine 
by blast-furnace gas as soon as Europa shows them how 
to do it successfully. But, at any rate, they have now 
taken the blast-furnace-gas engine in hand in earnest, as 
I see the Steel Corporation alone have upwards of 
100,000 horse-power of these engines building, or on order. 

With rd to Mr. Ruthenburg’s explanation of the 
cause of the deposit on the gas-engine valve-ports, this 
is very ingenious, and may be the correct one; but in 
that case I think it would have made itself felt before 
now. I would suggest that it may be due to dust drawn 
in with the air for combustion. Very great pains are 
taken to thoroughly cleanse the gas, and it is not unusual 
to hear it stated at technical meetings that the gas is 
cleaned to such a degree that it is actually cleaner than 
the air in that particular meeting-room. 

But, so far as I am aware, no attempt is made to cleanse 
the air for combustion, and this, I think, is quite as 
essential as the cleansing of the gas, when the system has 
got to such a pitch as stated above. The atmosphere 
about a blast-furnace plant, under the very best conditions, 
is not by any means as clear of grit as that of a meeting- 
room, and in dry and windy weather it abounds in grit, 
which if analysed would be found tocontain each element 
which is in the blast-furnace. I think this dust and grit 
is the cause of the trouble. But whether so or not, it 
seems to me unreasonable to allow such grit to get into 
® gas-engine cylinder, where it can do so much mischief, 
when by simply filtering the air through cotton waste, or 
some other simple material, the grit could be taken out. 

T have had a great deal of experience with the Uehling 
pyrometer, which uses the atmospheric air about a blast- 
furnace, as the agent for measuring and indicating the 
temperature of the blast and gas; and, of course, for the 
microscopical aperture through which this air has to mesg 
it is imperative that it is first thoroughly filtered. This 
is done by cotton wool, and it is oa age considering 
the very minute quantity of air which is used, how foul 
the filtering material becomes after, say, three months’ 
use. 

Yours faithfully, 
Jos. H. Harrison. 

2, Exchange-place, Middlesbrough, 

December 3, 1906. 





COMPULSORY WORKING OF PATENTED 
INVENTIONS. 
To Tae Eprror or ENGINgERING. 

Sir,—Oa April 9, 1906, the President of the Board of 
Trade received a deputation from the Association of 
Chambers of Commerce, which came to urge the amend- 
ment of our Patent Lawa by enforcing forfeiture of all 
British patents for inventions which are worked without, 
but not within, the United Kingdom, after the lapse of 
three years from the date of the original patent, unless 
the patentee can justify his inaction to the Board of 
Trade. Mr. Lloyd George showed sympathy on that 
occasion with the views of the deputation, and it was 
arra that he should receive a smaller deputation 
at a later date to discuss pointsof detail. This second 
meeting took place last month, but the proceedings, 
for no apparent reason, were private, and all that has 

made public is that it is the intention of the 
Government to introduce a Bill into Parliament at an 
early opportunity, dealing with this matter on the lines 
suggested by the Chambers of mercs. One other 
item of information, and a very, important one, has since 
then been added by Sir Josep}; Liwwrence, one of the prin- 
cipal advocates of the ch who stated, when iding 
at the annual general meeting of the Linotype oer 4 
that, as the result of that deputation, ‘the Government 
reoognised the injustice of our Patent Laws, and they had 
promised to bring in a Bill next Fe to remedy 
injustice worked at meng to undertakings like the 
company’s. He had been asked by Mr, Lloyd George to 
associate himself with some other manufacturers who 
were interested in patented industries to work on a Com- 
mittee of the Board of Trade, and to assist in framing 
~ Act — fh one 
tappeirs, then, that a great and far-reachi 9 
in our Patent Laws is about to be ee by the 
Government ; and it may therefore be permissible to 








consider here whether any valid reasons have been 
brought forward for such a change. Fortunately the 
case for the advocates of change has very recently been 
set out at length by Sir wa Lawrence himself, in an 
article in the October issue of the Wational Review ; and 
we may assume that he has said the best that can be said 
for his proposals. The article is very long, and your space 
is too valuable to allow me to discuss it here in detail ; 
but it will be sufficient to pick out the best arguments 
and deal with them briefly. 

What the Chambers of Commerce desire is that owners 
of patented inventions which are worked abroad but not 


satisfy the bare requirements of the law, and continue to 
do the real manufacture in his own country, and export 
the duty-free goods to England. Even in foreign coun- 
tries which have laws for compulsory working, patentee; 
in most cases find it very easy to satisfy that law, and it 
is exceptional to find the full power of the law put in 
force. If all were known regarding these few cases, it 
would probably be found that the official action was due 
to pressure from interested parties; and it is fervently to 
be hoped that such an abuse may never become possible 
in this country. If compulsory working were introduced, 
we should find pressure of this kind being brought into 


in this country, should be compelled, on penalty of for- | play 


feiture of the patent, to work the invention here also. 
The argument for this proposal is based on allegations of 
great injury done to British industries by foreigners, who 
take out patents in their own country and in Great 
Britain, work the invention only in their own country, and 
export the tinished product to England ; and at the same 
time by holding the English patent prevent the manu- 
facture of that article here. Now, thusstated, that seems 


to show a legitimate grievance, but two questions sug- | i 


gest themselves :—1. Is it true? and 2. If true, is com- 
pulsory working a proper remedy ” 

When we seek an answer to the first question by turn- 
ing to the facts which Sir Joseph Lawrence has been at 
pains to collect and set out in his article, it becomes at 
once apparent that none of these facts justifies the 
author’s conclusions. Take, for example, the telephone 
industry which Sir Joseph puts in the forefront as 
buttress for his argument. The Edison-Bell patents were 
acquired by the United Telephone Company, succeeded 
later by the National Telephone Company, who took 
— in the Law Courts to prevent infringement of their 
rights, but have had most of their own telephones made 
abroad in Chicago and Stockholm. This is taken to be 
conclusive proof of the necessity of introducing compul- 
sory working in this country; but, unfortunately, Sir 
Joseph Lawrence on to state further facts which 
show the real evil, if any, to be quite independent of the 

tent laws. He quotes a correspondent who informs 

im that ‘‘when Mr. Chamberlain started his i 
ganda” the National Telephone Company joined hands 
with the Ericsson Company of Sweden, and formed a 
British manufacturing company with works at Beeston, 
where 700 to 800 hands are now employed in completing 
the manufacture of telephone apparatus, the parts being 
made in Sweden. It is stated that additions are now 
being made-to these works, and that soon twice the pre- 
sent number of hands will be employed; but the corre- 
spondent adds, ‘‘ I am told that these mills would never 
have been started in this country if it had not been for 
the tariff agitation.” 

I am _ not concerned here with the merits of tariff 
reform, but it is necessary to point out that throughout 
the argument for compulsory working, the effect of foreign 
tariffs is hopelessly confused with the effect of our patent 
laws. No clearer instance could be found than that 
quoted above, which is put forward to support an attack 
on our patent laws, though the correspondent quoted by 
Sir Joseph Lawrence expressly shows that the introduc- 
tion of the manufacture of telephones in England has 
been brought about solely in consequence of the tariff 
reform agitation—and without compulsory working of 
patents. 

Another instance cited is that of the purchase of the 
Westinghouse British patents for 750,000/., while the 
corresponding Continental patents in countries with 
‘‘compulsory working” laws were sold for 120,000. We 
are asked to believe that this difference in price is due to 
these compulsory working laws; but the real explanation 
is quite different, even if we assume that oe se paid 
for the English patents was not unduly inflated. Before 
the British Westinghouse Company was formed, the 
American Company was doing a_good trade in this 
country by sending its goods into England free of duty, 
and the sum of 750,000/. includes payment for the good- 
will of this business, which could never have attained its 
actual dimensions had there been tariffs imposed on 
electrical manufactures. 

Other examples of the same fallacious argument could 
be given, but it will be sufficient to close this part of the 
discussion by quoting Sir Joseph Lawrence himself as 
refuting his own argument. No country has ge on 
its industries more completely and successfully than 
America, yet America has no provision in its patent laws 
for compu working. Why, then, have the industries 
not suffered? Here is the true answer given by Sir Joseph : 
‘** America, it is true, has not hitherto insisted upon the 
compulsory working of patents, but in her case also a pro- 
hibitive Customs tariff, in most cases, is sufficient in itself 
to compel foreign patentees or their licensees to work 
American patents in the United States; and many 
English firms have established works there to escape 
Customs duties.” 

Let us assume, however, that compulsory working is 
desirable. In what form is it to be enforced? And what 
will be its effect? The important question is the extent 
to which compulsory working is to be enforced. Is the 
patentee to be required to manufacture in England the 
whole fee ae eyo of the English market? This was 
advocated before the Board of ‘Trade Patents Committee 
of 1901 by Mr. Ivan Levinstein, another member of the 


the | recent deputation to Mr. Lloyd George. If so, then the 


atent laws are to be used improperly as the means of intro- 

ucing protection in its highest form ; and it is therefore 
difficult to understand how Mr. Lloyd George, unless he 
had failed to grasp the situation altogether, could say, in 
reply to the deputation, ‘' It had nothing to do with free 
trade or protection, and he repudiated the suggestion alto- 
gether.” (Times, April 10,1906). But if limited manufac- 
ture is to be sufficient, how will this help home indus- 
tries? The foreign patentee will simply do enough to 





lay. 
But, perhaps, the worst effect of compulsory working 
would be that it would put the poor inventor absolutely at 
the mercy of wealthy firms, companies, or trusts. At pre- 
sent, if a poor man makes an invention and takes out a 
patent, his rights are secured, and he can-set about finding 
a purchaser or someone willing to advance capital todeve- 
lop the invention. But if he is to be compelled to work 
his patent within three years, on penalty of forfeiture, he 
is absolutely at the mercy of wealthy manufacturers. In 
these days of Trusts, it is easy toimagine the treatment he 
would receive. Here again Sir Joseph Lawrence pro- 
vides the argument against his own case, for he aptly 
remarks: ‘‘It must not be forgotten that new applications 
of science to industry involve costly experiments, which re- 
quire capital.” And again, referring to the attitude of 
foreign manufacturers to the patents of his own Linotype 
Company, he expresses their argument, when requested 
to buy, thus:—‘‘ We have only to sit tight for a year or 
two, and the patents will fall into our bands for little or 
nothing.” If that is the attitude towards a wealthy com. 
pany, how would a poor individual fare? Yet be it re- 
membered that there manufacturers wish to cast further 
difficulties in the way of inventors, for the deputation 
referred to su ted that the onus of proof as to whether 
a patent had been adequately worked should be cast on 
the patentees ; and, strange to say, Mr. Lloyd George is 
reported to have said that ‘‘he thought that would be 
well worth considering.” The plaintiff in an action is to 
assumed to have proved his case, and the poor de- 
fendant is forthwith to be called upon to show cause why 
bis rights should not be taken away! It should not be 
forgotten that the Patents Committee of 1901 heard 
evidence on this question, and refused to accede to the 
suggestion of compulsory working. 
he most strange thing in all this controversy is that 
no one has attempted to show how the present law fails 
to meet any evil that may exist. Sir Joseph Lawrence 
boldly dismisses this point with the remark that ‘‘the 
compulsory licence clause in the Act of 1902 has been 
proved by experience to be wholly ineffective to work 
any good by itself.” No attempt is made to prove that 
statement, and it is, in fact, incapable of proof; for, 
in spite of all the alleged mischief done by foreign 
patentees, no manufacturer has yet attempted to put this 
new law in force against them. Readers should study 
closely Section 3 of the Act of 1902, which replaces Sec- 
tion 22 of the Act of 1883. Sir Joseph does not state 
the terms of the present law, but he refers to the great 
cost of applications for compulsory licences under the 
repealed co This is very misleading, for power is now 
given to the tribunal to award costs on a successful appli- 
cation for a licence. If any of the alleged evils were so 
real or obvious’ as we are asked to believe, is it not 
reasonable to sup) that an attempt would have been 
made to enforce the law, especially since costs will now 
be recovered if the applicant proves his case? Our law 
to-day is fully adequate to meet all our needs, and a 
vigilant eye should be kept on any attempt to alter it on 
the lines now suggested. 
I am, yours truly, 
London, November 26,.1906. Civis. 








THE EFFICIENCY OF BOILER PLANT. 
To THE Eprror or ENGINEERING. 

Srr,—In your leading article on the above subject of 
November 16 last, kind i, reference is made to my work 
and investigations on the use of feed-water heated to 
high temperatures by live steam, and the statement is 
made that 1 prefer to heat the feed-water by live steam 
in a separate vessel rather than in the boiler iteelf. This 
assertion I desire to contradict. 

It is true that the investigations published in my paper 
read before the Municipal Electrical Asssociation last 
June were made by means of an external direct-contact 
live-steam feed-heater; the reason for this, however, 
was, that at that date it was the only apparatus known 
that would raise the temperature of the feed to within 
12 deg. to 20 deg. of that of the steam. 

External direct-contact feed-heaters aie so costly as to 
raise the capital expenditure upon boiler-house plant very 
considerably ; they occupy space in the front of the 
boilers which can ill be spared, and they require to be 
fixed at such a height above the boilers as will cause the 
water to gravitate therefrom against the resistance of the 
check-feed valve and connections into the boiler. 

In the case of the Harrogate experiments, I had to 
raise the heater (which was already 5 ft. 8 in. above the 
top of boiler settings) another 1 ft. 6 in., making a total 
height of 14 ft. 8ia. I had also to increase the connect- 
ing-pipes and check-feed valve from 24 in. to 3 in. in 
diameter, and to remove the dis ion-pipe within the 
boiler. After all these expensive modifications were 
carried out, the heater was incapable of supplying suffi 
cient water to a 30 ft. by 8 ft. 6in. Lancashire boiler when 
on full duty. 

All these difficulties | pn to the necessity of external 
heaters of large size and great ae. which may entai! 
structural alterations to the boiler-house roof. Even on 
low load the heater did not raise the water nearer than 
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within 10 deg. Fabr. of the temperature of the steam, and 
it was often considerably lower. oe a 

Having the above difficulties and defects in view, I 
have since designed and put into successful operation 
internal live steam heaters of very simple and compact 
form which can readily be fixed within any type of buler, 
and entail no structural alterations whatever. These 
internal heaters provide effective means of de-aération, 
an accurate indication of the temperature of the feed- 
water, and supply the feed to the bottom of the boiler 
at full steam temperature, under all normal conditions of 
work. Thus the highest possible efficiency is obtained at 
little expense, and with no inconvenience. The results 
amply justify my advocacy of internal rather than external 
live-steam feed-water heaters, 

Yours faithfully, 
GrorcGE WILKINSON. 
33, Swan-road, Harrogate, December 3, 1906. 


To THE Eprror oF ENGINEERING. : 

S1r,—From various causes, I did not read your leading 
article on ‘‘ The Efficiency of Boiler Plant” (in ENcInrgR- 
inc of November 16) until Saturday last, but the interrst 
of the subject is too great and too widely spread for such 
an article to become quickly out of date. I am very 
glad to see that attention is gradually being fixed upon 
the extremely inadequate rates of evaporation obtained 
from steam boilers, and consequently, as you put it, 
upon the disproportion between’ the engine-room and 
the boiler-room plant. In my small ‘measure I en- 
deavoured to direct attention to that question in ‘The 
Practical Physics of the Modern Steam Boiler” (whisb, 
though completed in MS. early in 1900, was delayed 
by publishers till the end of 1902), and in an article 
on **The Science of Steam-Generation” in Cassicr’s 
Magazine, in 1903. I have been glad to learn that the 
array of facts in these writings was helpful to Mr. G. 
Wilkinson, who was kind enough to send me a copy of 
the paper, to which you refer so largely. 

But although this will serve to show you that I am 
much interested in the subject, it is really your conclud- 
ing paragraph which has moved me to send be this 
note, because I think you will be glad to know that with 
an experimental water-tube boiler, designed in accord- 
ance with my understanding of the best conditions for 
heat transmission, I have obtained an evaporation of 
12 1b. per square foot of generating surface with a total 
heat loss not exceeding 20 per cent., and expect to do 
much better with a better — ¥ of the same design of 


boiler. I am thus, as you will see, pretty far on the 
road to the desirable result which you indicate. 
Yours faithfully, 
Frep. Jno. Rowan. 


5, West Regent street, Glasgow, December 3, 1906. 








ELECTRIC POWER FOR THE RAND. 
To THE EpiTor oF ENGINEERING. P 

Sir,—It is exactly twelve months since the leading 
features of the scheme of the African Concessions Syndi- 
cate for the utilisation of the Victoria Falls for the pur- 
pose of supplying the mining properties of the Witwaters- 
rand with electric power were made public. 

At that time it was stated by one of the promoters 
that he was ‘‘ absolutely satisfied that. their scheme would 
beable to compete successfully with power produced from 
coal at any price,” one-halfpenny per unit being named 
as the price at which it would be possible to sell the 
energy to the users on the Rand situated some 700 miles 
from the source of generation. 

Two main points of criticism were made. In the first 
place it was pointed out that the heavy cost of trans- 
mission waa entirely nullify. the cheapness attendant 
upon generating the electrical energy by water-power. 
The transmission line was to be some 700 miles in length, 
passing through a wild unsettled country, and neces- 
sitating annually such heavy expense for patrolling and 
maintenance that the cost of the electrical energy 
delivered on the Rand would far exceed that at which 
it could be generated from coal on the spot. 

In the second place, it was urged that the operations of 
the Rand mines were such that any cessation of thesupply 
of power to the mines would cause heavy finan losses, 
and that the mineowners would not be prepared to depend 
for their supply u such a transmission line, with its 
attendant risks of breakdown. 

Twelve months have passed away, and the engineers of 
the Zambesi scheme have had full opportunity of con- 
ye and, if porsible, of combating these criticisms. 
It is therefore somewhat surprising to find that in the 
manifesto issued by them last week not a single figure is 
produced to show that the criticisms of a year ago were 
ill-founded. 

No information is vouchsafed as to the cost of the 
transmission line and as to the estimated annual expense 
of patrolling and maintaining it. Until very solid 
figures under each of these headings be forthcoming, the 
criticisms of a year ago must be deemed to be standing 
in full force, 

The manifesto gives prominence to the names of high 
scientific authorities who, however, would hardly claim 
to be absolute authorities in cc cial tters. Ob- 

iously there are circumstances under which the trans- 
mission of a vast quantity of electricity for 700 miles 
might be_ scientifically possible, but commercially 
insound. Indeed, ‘‘the man in the street,” who is aware 
that by means of cables under the Atlantic electricity is 
conveyed for telegraphic purposes from London to New 





York, would be quite prepared readily to admit that a 
certain portion of the electrical energy delivered to the 
electric lines at Victoria Falls would make its appear- 
ince at Ji papas. though the route traversed reached 
a length of 700 mi 


miles. 


Practical engineers, who desire to confine the scien- 
tists’ opinions within the bounds of commercial possi- 
bility, must check all such transmission schemes by a 
comparison of the cost of the electricity delivered from a 
distance with that of electricity produced on the spot 
Much use is made by the British South Africa Company 
of the example afforded by the Niagara Falls, but the 
illustration is a faulty one, since over 80 per cent. of the 
electrical energy produced at Niagara Falls is utilised 
within easy distance of the works. If, nolens volens, it be 
a sound proposition that wherever extensive water- 
power is available electrical energy can be delivered 
economically to a distance of 700 miles, I venture to ask 
the pertinent question why the Niagara Falls Works, 
situated in the State of New York, do not supply New 
York City, where there is a consumption of electrical 
energy greater than in any other city in the world. The 
answer to the question is that it is found that the cost of 
transmission over the 480 miles from the Niagara Falls 
Works would result in the electrical energy being deli- 
vered in New York at a much higher price than that at 
which it is possible to produce it in New York itself by 
means of steam-driven plants, in spite of a price for coal 
much higher than that in the Transvaal. 

Investors, therefore, before embarking their capital 
upon a scheme for the transmission of electricity a dis- 
tance of 700 miles, will have to be convinced that the 
electrical energy so conveyed will be delivered on to the 
Rand at a much lower price than that at which it can be 
produced by works favourably situated in the Transvaal. 

In this connection it ay Bia again pointed out that the 
eminent experts who have been consulted by the company 
have confined themselves entirely to the scientific point 
of view, and not one of them has pledged himself to the 
commercial feasibility of delivering the energy from the 
Falls to the Rand mines with a profit, having regard to 
the necessity for competing with the low power costs 
which the mine-owners have succeeded in attaining with 
their own plant. 

From the investigations which I made daring my visits 
to Johannesburg last year, I am convinced that works 
situated at Vereeniging, about 35 miles from Johannes- 
burg, where coal can be obtained from the neighbouring 
pits, and where water, for condensing purposes, can be 
drawn in abundance from the Vaal River, would generate 
electric ene’ at a price much lower than that at which 
it could be delivered from the Zambesi, and with a much 
greater assurance of continuity of supply. 

This last point is one of great importance, as it is obvious 
that a line 700 miles in length, through a wild, sparsely 

pled country, — be subject to frequent break- 
owns. What are the means which the company pro- 

se in order tosecure continuity ? Inthe first place, the 
Camis works are to be in duplicate. The one works 
will be erected at Victoria Falls, and the other in the 
Transvaal, the proposition being to operate the Transvaal 
works by means of a -class miniature Victoria 
Falls created by pumping water from a lower reservoir 
to a higher one, both reservoirs being situated at the 
Transvaal end of the transmission line. 

In the case of the Zambesi Victoria Falls there is, of 
course, no time at which the supply ceases, but in the case 
of the projected artificial ** Transvaal Falls” the water, 
when turned on, will only fall for twelve hours, and the 
engineers, who are responsible for this scheme, are opti- 
mistic enough to suppose that in the majority of cases a 
breakdown of the transmission line will be repaired, and 
the supply from the Zambesi Victoria Falls restarted, 
within this time. To guard, however, against the con- 
tingency of the cessation of supply lasting more than 
twelve houra, the engineers intend to provide another 
string to their bow by laying down in the Transvaal 
works with generating plant of like capacity to the 
hydraulic plant, but driven by steam. The investor by 
this time will, I think, wonder whether he will ever get 
any interest upon capital which has to be so considerably 
augmented by making duplicate and triplicate provisions 
against breakdowns, and whether the idea of creating 
duplicate ‘‘ Victoria Falls” in the Transvaal, and their 
accompanying huge reservoirs above and below, is really 
one in which his capital can be safely invested. 

I believe I am right in stating that the company actu- 
ally propose to locate the upper reservoir 600 ft. above 
the lower one. It would therefore appear that the pro- 
jected artificial ** Transvaal Falls” are to be almost double 
the height of the Zambesi Falls, a proposition which does 
strike one as somewhat daring and unique in the history 
of engineering. 

It may be taken for granted that the lower reservoir 
would have to be of the same capacity as the upper one, 
as it cannot be presumed that any water would be allowed 
to run to waste in a ee | where 3s. 6d. ger 1000 gallons 
is the charge for water made by the Rand Water Board. 

The evaporation of open water in the Transvaal goes 
on at the rate of about 72 in. per annum, and that bein 
so, the whole contents of a shallow reservoir of a depth o' 
10 ft. would pass away in evaporation in the course of 
twenty months. A constant supply of make-up water would 
therefore be required. In order not to have to rely upon 
the Rand Water Board, with its prohibitive price of 3s. 6d. 
per thousand gallons, the supply would doubtless be 
drawn from a river, and a location found where natural 
bluffs of the requisite height permitted the construction 
of the upper reservoir the requisite 600 ft. or so above 
the lower one. 

Those engaged in the making of dams and reservoirs 
will be able to work out approximately the cost of these 
huge works, but enough has been said to show that the 

lan by which the company propose to guard themselves, 
for 12 hours at a time, against breakdowns of the trans- 
mission line from the Zambesi will be a very expensive 
one, and it will add considerably to the cost of the electric 
energy delivered to the Rand, edpecially when the cost of 











lifting millions of gallons of water to the height of 600 ft. 
taken into account. 

Then, again, there is the proposed steam-plant to act 
as a further reserve, the capital charges upon which 
would still further burden the cost to consumers. It is 
true that the company claim that by the provision of the 
os rey water-power in the Transvaal they would be 
able to do without the expense of keeping the boilers of 
the steam-plant under steam; but what can be thought 
of a proposition which involves keeping the steam works 
unstaffed for weeks together, always on the presumption 
that the breakdowns on the transmission line would not 
occur more frequently, the only alternative being to incur 
the expense of keeping up the full staff idly waiting for 
the tranemission line to break down. 

To form the proposed new steam-reser\e station, appa- 
rently, the pay propose to take over one of the mines 
generating works already in existence, and at the present 
time supplying a limited group of mines. This station, to 
be enlarged, apparently, to a capacity of 20,000 kilowatts, 
is intended to give an immediate supply to those mines 
whose owners may otherwire put down their own electric 
plant. This step seemsto me to be unsound. Theraison 
a’étre of any echeme for supplying the Rand with cheap 
electric power is the fact that the works in existence are 
so badly located for their supplies of coal and condensing 
water as to be operating at unduly high costs. To per- 
petuate this state of things by enlarging any one of 7 
works is surely a step in the wrong direction. 

Take, for instance, the very simple item of water 
for condensing purposes. It goes without saying that 
cheap generation could only be attained by the use of 
large sets of plant working condensing. 

The advisers of the British South Africa Company 
appear to share this opinion, for I notice that in May 
last an apgmestion was made to the Rand Water Board 
for a supply to works of which they contemplate the 
purchase. The price quoted was 3s. 6d. per thousand 
gallons plu: 10 per cent, The quantity required at the 
start was stated to bse 157,630,000 «bw per annum, 
increasing to a larger quantity as the business increased, 

It is true that a reduction to 33. per 1000 gallons is con- 
templated next year, but bo the price 33. 61. or 3s., 
these inland works would start with an extra burden of 
over 20,000/. per annum. increasing by 20,000/. per annum 
for every important addition to the works. 

At every turn, then, the scheme of the British South 
Africa Company involves extra cost for deliv ring the 
electrical — consumers, and itis not surprising 
that they are to be called upon to pay a much higher price 
than was at first contemplated. 

From the published account of the recent interview 
with Mr. H. Wilson Fox, I see that the company expect 
to be able tosupply, when their scheme is fully developed, 
at a price which will represent a saving to the mine- 
owners of 40 per cent. upon the 30/. per horse-power per 
annum which is deemed to be the present cost of power. 
On the basis of a load factor of 50 per cent., this figure is 
equal to 1.322d. per unit ; whereas I am able to state, 
from what I learned on my two visits to the Rand; last 
year, that it will be necessary to supply at les: than 1d. 
per unit to make it worth while to the mineowners 
throughout the Rand to substitute electric power for 
steam power. 

If the Rand mine-owners are willing to pay the addi- 
tional price to cover the extra costs of the British South 
Africa Company, well and good; but, after all, the 
business of supplying electricity to the Rand will fall 
into the hands of those who are prepared to offer the 
consumers the lowest price. 

In my opinion, and in the opinion of a number of other 
engineers, there can be no question that the works which 
are to be erected at Vereeniging will have no difficulty in 
selling energy at a price with which the Zambesi scheme 
cannot possibly compete. 

I am, yours truly, 
Ropert Hammonp. 

64, Victoria-street, Westminster, December 4. 








AUSTRALIAN PATENTS. 
To THe Eprror or ENGINEERING. 

Str,—It may interest some of your readers to learn 
that, thanks to an Act (assented to on October 12, a 
to amend the Patents Act of 1903, the Commissioner o 
Patents now has power vested in him to extend times and 
revive lapsed yaaa He has also power to remedy 
lapses arising from errors in the Patents Office. It was 
passed at the instigation of Mr. G. Townsend, the Com- 
missioner, and has for its object the preservation of 
inventors’ rights. 

Here enclosed we have much pleasure in handing you 
a copy of the said Act. 

We are, yours truly, 
PHILiips, ORMONDE, AND Co. 

533, Collins-street, Melbourne, October 19, 1906. 








Tae Lavuncon or AN O11 Viesset.—There was launched, 
on November 29, from the yard of Messrs. Napier and 
Miller, on the Clyde, a sailing vessel specially designed for 
the carriage of oil in bulk. The vessel is named the 
Sunlight, and has been built to the order of Messrs. Lever 
Brothers, the soapmakers, Birkenhead. She is 250 ft. 
long by 37 ft. beam, and is divided by bulkheads into ten 
oil compartments, additional to which is a certain space 
for general cargo. The vessel carries two powerful duplex 

wmps for dealing with oil cargoes, and steam winchcs 
ioe ndling general goods. She will be rigged as « 
barque, and as coon as complete will Joad a general cargo 
from Glasgow. She has been built to the specification, 
and under the supervision, of Messrs. Flanncry and 
Given, of London, Liverpool, and Rotterdam. 
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18—24-HORSE-POWER MOTOR-CAR. 
CONSTRUCTED BY THE BRITANNIA ENGINEERING COMPANY, LIMITED, COLCHESTER. 
(For Description, see Page 763.) 
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THE COLOMBO HARBOUR, CEYLON. 
MESSRS. COODE, SON, AND MATTHEWS, LONDON, ENGINEERS. 


(For Description, see Page 750.) 




















Fic. 2. 42-Ton ‘*Titan” Crane Sertine Biocks in BREAKWATER. 


























Fic. 3. Concrete-Biock-Makine Yarp. 
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Fic. 6. GENERAL View or Works, sHowmINGc—FROM Lert to Ricut—Gravinc Dock Entrance, CorrerpaM wiTH Ruppie Prorectine | 
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THE COLOMBO HARBOUR, CEYLON. 


MESSRS. COODE, SON, AND MATTHEWS, LONDON, ENGINEERS. 


(For Description, see Page 750.) 
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Fic. 10. View Ittustratine Finisuinc or Nortu-West BREAKWATER, WITH TeMPORARY VIADUCT ACROSS ENTRANCE AND STAGING OVER 
Russie Mounp, Nortu-East BREAKWATER. 




















Fic. 11. Gravine Dock ; 700 Fr. LenetH on FLoor. 
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FRIDAY, DECEMBER 7, 1906. 


THE TRADE DISPUTES BILL, 

‘* WatcHine and besetting for the purpose of 
peacefully persuading is really a contradiction in 
terms. The truth is that picketing, however con- 
ducted, when it consists of watching or besetting 
the house, &c.—and it is to be observed that the 
statute places no limit to the number of persons 
attending for the purpose only of obtaining or com- 
municating information, or to the length of time 
during which such attendance may be maintained— 
is always, and of necessity, in the nature of an 
annoyance to the person picketed. As such it must 
savour of compulsion, and it cannot be doubted 


a that, because it is found to compel, trade unions 


systematically resort to it. It is obvious how easy 
it must be to pass from the language of persuasion 
into that of abuse, and from words of abuse to 
threats and acts of violence.” 

We have, on a previous occasion, referred to 
this guarded expression of opinion from a Govern- 


ne-Mining,” | 


peer publication ;* but it is not out of place to 
repeat it in face of the legislation practically sanc- 
tioned by Parlisment by the third reading of the 
| Trade Disputes Bill in the House of Commons, and 
by the second reading, without a division, in the 

ouse of Lords. The subject of trade disputes is 
one we have often dealt with in the past, but never 
with such misgiving as at the present. However 
beneficial trade unions may have been to their 
members, it can hardly be denied that their power 
has always been a menace to the liberty of indi- 
viduals outside their ranks. There is no need to 
labour this point, the trade-union leaders them- 
selves would hardly deny it, except for purposes 
of debate. Now by deliberate legislative enactment 
Parliament proposes to give to certain irresponsible 
bodies, representing only a class, and that imper- 
fectly, power to commit acts which the law has 
hitherto always regarded as wrongs, and for which 
in future it will provide no adequate redress. 

When the Royal Commission on Trade Disputes 
and Trade Combinations issued the report from 
which we quote in our opening ph, we stated 
that employers would read it with feelings of 
uneasiness ;+ but we did not, in March last, anti- 
cipate that in November the Government would go 
quite so far beyond the report, as they have done in 
the present Bill. Yet we had some misgivings, for 
we said, in speaking of the report, ‘‘ it was never 
expected that the unions would be granted a degree 
of immunity from legal penalty which puts them 
in a position much higher than that ey 
by any society, corporation, or individual.” It is 
needless, however, to repeat what we put forward 
in our former article, and in two others on the 
subject which have appeared at subsequent dates. } 

The large majorities which supported the Govern- 
ment on divisions when the Trade Disputes Bill 
was before the Commons showed the remarkable 
change that has come over public opinion in this 
country. Of course, the change is not cogtined to 
our own land, In Australia and in France it has 
developed farther than here ; in Germany it is re- 
presented by the Socialist party, who, although not 
actually able to inaugurate legislation, grow stronger 
at each election. The United States furnish the onl 
example of a great manufacturing country in whic 
the working classes do not form a political y 
determined to obtain similar privileges for them- 
selves to those which were once enjoyed by the 
upper classes. The two chief arguments by the 
partisans of the Bill are, firstly, that it only re- 
creates the position supposed to exist before the 
Taff Vale decision ; and, secondly, that those privi- 
leges which are given to the trade unions are also 
accorded to combinations of employers. In regard 
to the former, it may be pointed out that, whatever 
may have been the popular opinion in regard to the 
non-liability of trade unions for wrong done by 
their agents, it was decided by the highest tribunal 
that actually the unions were liable. That, however, 
will be a matter of expired importance when the 
present Bill becomes law, because the Bill will, 
naturally, override precedent. The important point 
is whether the powers proposed to be given to the 
trade unions will be detrimental to the country at 
large. 

A reason put forward why we should not hesitate 
to place these exceptional powers in the hands 
of the unions is that for the thirty years—-since the 
1875 Act—during which they were supposed to 
have these powers, they were not exercised for ill. 
Now we most emphatically deny that the immunity 
the trade unions were supposed: to possess did not 
work for evil. Where there has been picketing there 
has often been intimidation, and intimidation has at 
times been followed by violence. The words of the 
Royal Commission Report above quoted are fully 
justified by experience. Occasionally there have 

nm prosecutions for cases of assault; but it is 
always difficult to fix on the delinquent in a dis- 
orderly crowd, of which every member is bent on 
shielding the wrongdoer. 

In regard to the assurance that the unions would 
never use the powers that are to be conferred on 
them otherwise than with justice, equity, and 
moderation, it may be pointed out that people do 
not, as a rule, take immense pains to acquire powers 
and privileges unless they intend to use them. 
Whether we can depend on trade-union leaders 





* Report of Royal Commission on Trade Disputes and 
Trade Combinations, P.P. [Cd. 2825], 1996, par. 48. 


+See EnGIneeRinoe, vol. lxxxi., Pege 280. 
t Tbid., vol. |xxxi., pages 453 and 524. 
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not to use the weapons Parliament puts into their 
hands during the heat and excitement of ‘indus- 
trial warfare ”—the accepted description of strikes 
and lock-outs by the supporters of the Bill—is a 
question upon which we need not express an 
opinion. 

That employers can combine, and exercise the 
same power of wrong-doing without making re- 
paration, is an argument for the Bill which is 
almost too futile to be worthy of notice, and yet it 
has been the mainstay of debate for the supporters 
of the Bill so far ; indeed, it may be said that to all 
the cogent reasons adduced why the Bill should not 
pass, the supporters of the measure have brought 
forward but two replies: they are, that it will put 
matters where they were supposed to be ; and that 
the inasters will have the same privileges. It is 
possible that the employers may, in self-defence, be 
driven to combine, and to use the powers that 
may be conferred upon them by the Act should 
the Bill be passed. The prospect is ——- 
for those not engaged in such contests, but it wil 
be well to remember, should such a circumstance 
arise, that the employers have not asked for these 
powers, and view the ap pen legislation with 
extreme disfavour. With the wholesome restraint 
of fear of the law removed, as it will be if the 
Act is passed, ‘industrial warfare” is likely to 
become warfare indeed. Hitherto strikes have been 
largely ‘‘affairs of outposts”—engagements be- 
tween pickets and stragglers. It is only a weak 
general that allows himse}f to be disturbed by such 
events ; but, unfortunately, employers, .until the 
last few years, have been very weak generals—ludi- 
crously weak—because they were more frightened 
of each other than the unions. But since the great 
strike of 1897 a new condition of affairs has arisen, 
and the industrial battles of the future will be 
infrequent, but when they arise they will be on 
a great scale, in which pickets will be of little 
account.. 

The language of the Bill is obscuro, and, perhaps, 
indefinite, but ‘‘A Chancery Barrister” has put 
the notorious Clause 4 into plain language, as 
follows :— 

It shall be lawful for a trade union or any branch 
thereof, whether of workmen or masters, or any member 
or officials thereof, on behalf of themselves and all other 
members of the trade union, to commit any tortious act 
which they in their absolute discretion may think fit to 
commit.”* 

Probably some of our readers, who have not had 
much experience in legal matters, may be a little 
vague as to what a ‘‘tortious act ” is in the eyes of 
the law, and we therefore give three examples, 
supplied by another lawyer, Mr. A. V. Dicey, 
I.C., the Vinerian Professor of English Law. He 
quotes Clause 4, as given in our footnote, but adding 
the concluding words omitted by ‘‘ A Chancery 
Barrister.” They are as follow :— 

+. rovided that nothing in this section shall affect 
the liability cf the trustees of such unions to be sued in 
the events provided for by the Trades Union Act, 1871, 
Section 9.” 

These last quoted words provide that union officials 
may not appropriate the funds with which they are 
entrusted. 

The following are the three examples Professor 
Dicey gives of the possible evil effect of this pro- 
pore new law; a law by which, as he says, no 

uman being will be able to recover a penny of 
damages for any wrong, however grievous, done to 
him by a trade union, or on behalf of a trade 
union, by its agents. 

1. N, the driver of some vehicle which is the property 
of the union, and himself a servant of the union, whilst 
in the course of his employment drives so negligently that 
- ee over A, a child oF ten years old, and maims him 

or ire, 

2. N is an agent of the union, and employed by the 
union in the sg oo of astrike. N’s zeal is greater 
than his caution. Whilst acting on behalf of the union 
he is guilty of conduct which trade-unionists themselves 
admit to be illegal. He house of B, a non- 
unionist, and puts B in fear of his life, and thus compels 
him to break a contract to work for the employer whose 
men are on strike. Grievous loss is thereby caused both 
to B and to B’s employer C. 

3. N, whilst conducting a strike as agent of the union, 
is actually instructed by the committee of the union to 


= The original clause is :—"An action against a trade 


use every means, lawful or unlawful, to compel D, a 
non-unionist, to break a contract to work for the employer 
E, whose workmen are on strike ; and these instructions 
of the committee are approved of at a meeting of the 
members of the union. N, by threats of assault, or by 
libels which he publishes or threatens to publish about 
D, compels D to break his contract with E, and both 
D and E thereby suffer damage. The breach of con- 
tract, we will further suppose, is ons which, on account 
of the damage it may cause to the public, is a criminal 
offence under the Conspiracy and Protection of Pro- 
perty Act, 1875, Section 4. 

In no one of these cases, the Professor says, if 
Clause 4 becomes law, will any of the persons in- 
jured be able to recover damages from the union. 
Of course, the individual who commits the tortious 
acts enumerated is liable for his actions, both civilly 
and criminally. 

We give Professor Dicey’s examples in full 
because they come with the authority of an eminent 
lawyer, and also because they state the case as 
plainly as it could well be put. 

The Attorney-General—who conducted the Bill 
through the House—speaking in the spring, when 
the Bill was not a Government measure—was 
undoubtedly hostile to Clause 4, and, we venture 
to say, then expressed his real opinion of the 
measure far more accurately than he did later in 
the House. 

On Friday, November 9, Clause 2 of the Bill 
came on for discussion. As brought forward it 
stood as follows :— 

1. It shall be lawful for one or more persons, acting 
on their own behalf or on behalf of a trade union, in 
contemplation or furtherance of a trade dispute, to attend 
peaceably and in a reasonable manner* at or near a house 
or place where a person resides, or works, or carries on 
business, or happens to be, if they so attend merely for 
the purpose of obtaining or communicating information, 
or > persuade any person to work or abstain from 
working. 

2. Section 7 of the Conspiracy and Protection of Pro- 
perty Act, 1875, is hereby repealed from ‘‘ attending at 
or near” to the end of the section. 

One would have thought that this was sufficient 
for the supporters of the Bill, but the Attorney- 
General was urged— whether by political convic- 
tions, changed since last March, or by some other 
cause—to move an amendment to omit the words 
‘*peaceably and in a reasonable manner,” which 
we have italicised above, and the words were 
accordingly deleted. Had‘the expression ‘‘ peace- 
ably and in a reasonable manner” never been 
inserted, it would have ‘been consistent for the 
supporters of law and order at any future time 
to say that they were, as a matter of course, 
understood to be expressed. Now, however, any 
disorderly crowd forming a picket will be able to 
plead—and very reasonably—that the House of 
Commons has tacitly condoned the breaking of 
heads—-of course, only in the cause of a trade 
dispute—by eliminating from the Bill the very 
words which rendered peace and reasonableness 
obligatory in law. 

An amendment moved by Mr. Rawlinson that 
the words ‘‘happens to be” should be omitted 
from Clause 2, quoted above, met with the usual 
fate, being negatived by 317 votes against, and 44 
for the motion. This was a most reasonable sug- 
gestion, framed with the object of preventing 
crowds following an obnoxious person with the 
result so well known in trade disputes. The 
Attorney-General, in opposing the amendment, 
said ‘‘ no one wished that the interview should be 
sought in circumstances which would inspire fear in 
the person with whom it was sought.” No one 
can be more sweetly innocent than a lawyer when 

rofessional duties call for innocence ; but it is a 
ittle ‘‘too thin,” to use a popular but expressive 
phrase, to ask us to believe that a crowd of strikers 
following a ‘‘ blackleg” would be wishful not to 
inspire fear. 

It should be said, however, that later on the 
Attorney-General stated that ‘‘if a crowd were 
taken to persuade a man, the object would be in- 
timidation ;” a strange commentary on the refusal 
to limit pickets; for the Bill distinctly puts no 
limit on numbers. An amendment providing that 
the law of trespass should not be nullified by the 
Act was opposed by the Attorney-General, and 
— by a large majority. 

e have not space at present to follow the 





union or any branch thereof, whether of workmen or 
masters, or against any members or officials thereof on 
behalf ot emastves and i ad members of ppd 
union for the recover amages in respect of an 

tortious act all we bees been ocammmneea | or a4 


b 
behalf of the trade union shall not be entertained | by any | 
court.” 


conduct of trade disputes as we have known 


matter further. The Bill proposes alterations 
in the fundamental principles of English law, and 
may have an effect far beyond the ordinary 





them in the past, serious as they may have been, 
At the same time it is well to remember that 
the fact that the Socialist element in the electorate 
have been successful in forging a formidable weap, 
to be used in the struggle for a greater share of 
the joint gains of labour and capital does not 
signify that they are going to win all along the 
line. New weapons can be met by new tactics, 
At Omdurman the Arabs faced artillery, Maxim 
guns, and repeating-rifles in solid masses, and 
were mown down in thousands. In South Africa 
the identical weapons scarcely inflicted any casual. 
ties on the enemy in a long day’s engagement. On 
the other hand, our early frontal attacks cost ws 
hundreds of lives and were uniformly repulsed. 
But the device of turning the flank caused the 
enemy to retreat precipitably without involving 
other lives than those of the overdriven horses. 
Picketing is the most effectual means possible for a 
weak union opposed to an individual manufacturer, 
and we do not see how it can be directly met under 
the present Bill. Unions can now only be success- 
fully confronted by unions, and then the picket 
ceases to be of importance. A strike, or a lock-out, 
then involves all the union men in a district, and it 
ceases'to be worth while to try to run the shops by 
non-union labour. There is then no one to form 
an object of ‘‘ peaceful persuasion,” and the con- 
flict becomes one of endurance solely, with this 
difference, that the depletion of the union’s funds 
takes place at an alarming rate. The new Bill 
will work a great change in industrial struggles, 
but we do not think that all the gain will be 
reaped by labour. 








RAILWAYS AND MINING IN CHINA. 

Recent information with regard to the progress 
of railways and mining in China has been some- 
what contradictory and indefinite ; but the Report 
just published by the Foreign Office on the Trade 
of China, and written by Mr. Alexander Hosie, 
Acting Commercial Attaché, may be looked upon 
as authoritative, and a few of its most important 
items, in so far as they bear on subjects of interest 
to our readers, may be mentioned. 

The effects of the recent war between Japan and 
Russia are being felt all over China, and they 
mark what is the beginning of an awakening which 
will astonish the world. Already some very signifi- 
cant signs have been given that the Chinese are 
beginning to think that their tutelage under Western 
nations should end, and that they should think and 
act for themselves; and if a collision is to be 
avoided, foreigners must adapt themselves to the 
altered conditions. The Chinese have evidently 
determined that their country shall no longer be the 
happy hunting-ground for concessions, but that 
everything shall be looked at from a strictly busi- 
ness point of view; and, further, that they shall 
keep in their own hands a controlling power over 
all thatisdone. This will apply specially to railways 
and mines. The effects of the war are, of course, felt 
most distinctly in the North of China. During the 
progress of hostilities in Manchuria, Japan, as she 
advanced northwards, changed the gauge of the 
Chinese Eastern Railway to accommodate rolling- 
stock brought over from Japan, and she built a 
military line from Antung to Mukden, which, under 
the treaty she made with China, she is to maintain, 
work, and improve, so as to make it fit for the con- 
veyance of commercial and industrial goods of all 
nations. This right is conceded to her by China 
for a term of fifteen years from the date of the com- 
pletion of the improvements, which presumably 
include the construction of a permanent line. At 
the expiration of the above term the line is to be 
sold to China. An article in the same treaty pro- 
vides for the conclusion of a separate convention 
for the regulation of connecting services between 
the railway lines in South Manchuria and all the 
other lines in China. 

Previous to this agreement, however, a had 
already connected the Chinese Eastern Railway 
with the Imperial Railways of North China by con- 
structing a light military line between Mukden 
station and Hsin-min-T’ing, and later she built a 
rmanent embankment between the same places. 
he laying of rails on this permanent line, with a 
gauge corresponding to the altered gauge of the 
Chinese Eastern Railway, was all but completed at 
the time the report was written, and it is under- 
stood that China and Japan are to be joint owners 
of this, the Hsin-Féng line, which will, however, 





* The italics are our own. 





be operated by Japan. 
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The late war, which exercised a very adverse in- 
fluence on the trade of Manchuria during 1904 and 
1905, advantageously affected the Imperial Rail- 
ways of North China, both inside and outside the 
Great Wall. Some of the produce which, in time 
of peace, would have gravitated to Newchwang, 
found its way over the Imperial lines. It is stated 
that the Japanese military authorities for a time 
paid 500,000 dols. a month for the carriage of stores 
from Newchwang to Hsin-min-T’ing, and there can 
be no doubt that these monthly sums did much to 
swell the net profits of one year’s working, amount- 
ing as they did to half the total share capital of the 
railways. The passenger traffic, too, is enormous, 
thus proving that the people of the country are 
awakening to the importance of railways. The 
present running mileage, not including sidings, of 
the Imperial Railways of North China is about 
600 miles, and this will soon be increased, for part 
of the profits is being used to construct a line 
from Fengtai Station to Kalgan, a distance of about 
120 miles. Part of this will be opened during this 
year, and there can be no doubt that it will be of 
great assistance to trade, for the brick tea traffic 
now conveyed by camels will fall to it, and the 
great export trade in wool, skins, and furs will 
tind rapid and cheaper transit from Kalgan to 
Tientsin. 

The line in the province of Honan from Tao- 
K’on, on the right bank of the Wei River, in the 
Wei-hui Prefecture, to Pai-shan, a distance of 90} 
miles, constructed by the Peking Syndicate, was 
taken over by China on certain conditions in July, 
1905, at a cost of 614,600/., payable—principal and 
interest—in a fixed term of years. This line is not 
yet paying its way, being engaged, for the most 
part, in carrying coal from native-worked mines in 
the vicinity of the syndicate’s colliery only as far 
as the Ching-Huan Railway, which crosses it near 
the district of Hsin-Hsiang Hsien. The remainder 
of the line as far as Tao-K’on is not at present in 
use ; but when the syndicate’s colliery, which is 
near the Pai-shan terminus, is in full workin 
order, and coal is carried to Tao-K’on, it is expecte 
that the results will be satisfactory. This colliery, 
at which a 14 ft. seam of hard anthracite was 
struck in 1905, at a depth of nearly 600 ft., was, 
unfortunately, flooded on piercing the seam, and at 
the present time one of the two deep shafts is full 
of water, while the other is partly flooded. Calcu- 
lations of an elaborate nature were made some time 
ago as to the probable output of this seam, but the 
presence of water in large quantities may require 
these to be much modified. Certainly the expense 
of working will be much increased. 

The Pekiog-Hankow Railway is progressing, and 
in December of last year through passenger trains 
began to run between the Yangtse and the capital, 
the time occupied by ordinary trains in covering 
the 750 miles being 34 to 4 days, but in May, of 
this year, a weekly express was inaugurated and 
successfully accomplishes the journey in 36 hours. 
The route is already a favourite one, and it has 
been found that the present available stock of 
freight cars is inadequate to cope with the traffic, 
especially from the province of Honan, which is 
pouring its produce into the Yangtsze Valley for 
shipment at Hankow. An excellent bituminous 
coal is found in the district of Lin-Cheng Hsien, 
near the Ching-Huan Railway. The colliery is 
joint foreign and Chinese worked, and coal from it 
can be laid down by rail in Peking at 9 dols. per 
ton. A new line is now being constructed, which 
is to link up the province of Shensi with the Ching- 
Huan Railway at Chéng-chou, while another is 
being proceeded with, which will tap the rich 
mineral fields of Shansi, and act as a great feeder 
to the Ching-Huan Railway. It is expected that 
it will becompleted in 1907. 

As arranged in 1902, the railway from Tsingtau 
(Kiaochou) to Chi-nan, the capital of the province 
of Shantung, a distance of about 250 miles, was 
opened over its entire length on June 1, 1904, and 
in that year 600,000 passengers travelled over the 
line. In 1905 it carried 303,000 tons of cargo 
and 795,000 passengers. The returns of the trade 
of Kiaochou and Chefoo amply prove that much 
of the trade of the latter port has gravitated to 
Kiaochou, and the quicker route to and from the 
interior of the provinces by rail. During 1904 the 
mines of the Shantung Mining Company had an 
output of 90,000 tons of coal, and in 1905 of 
134,000 tons, and coal is now laid down in Chefoo 
at prices considerably under Japanese and K’ai- 
ping supplies. Magnetic iron ore, containing 65 








per cent. of iron, has been discovered in the pro-' 
vince of Shantung, so that it is likely to become an 


important manufacturing centre. 

The construction of the Shanghai-Nanking Rail- 
way is proceeding rapidly, work being carried on 
all along the line. A line 32 miles in length is 
being constructed from the Port of Swatow to 
Ch’ao-chou. The Canton-Samshui (30 miles) line, 
built as part of the Canton-Hankow Railway, which 
has now reverted to the Chinese from the Ameri- 
can-China Development Company, has been in full 
working order since September, 1904, and various 
short lines are being constructed to develop special 
coal and iron fields. 

More than eight years have elapsed since China 
granted to France a concession to build a railway 
from the Tonkin frontier to Yunnan Fu, the capital 
of the south-western province, a distance of about 
280 miles. Labour and climatic conditions, as well 
as a change, in 1904, of the original route of the 
line, have had much todo with the delay ; but work 
is now proceeding all along the new route, and it 
is expected that the railway will be open as far as 
Mengtzu in 1907, and be completed to Yunnan-Fu, 
the terminus, in 1908. 

Mr. Hosie says that hardly a province in China 
has escaped the recent mania for railways, and that 
if all the lines projected are carried out, some of 
the remotest parts of the empire will be rendered 
easy of access by the iron road. When that has 
been done, China will be a very different country 
from what it has hitherto been. 








INSURANCE OF LABOUR IN 
BELGIUM. 

In two former articles (see ENGINEERING, vol. 
lxxxi., pages 694 and 793) we dealt in detail with 
the situation in France as regards insurance of 
labour, old-age pensions, and sick funds, and 
pointed out the socialistic manner in which the 
State had already dealt, and proposed to deal 
further, with the problems. Compared with what 
obtains in France, where State intervention is 
found too drastic by the employers, and not drastio 
enough by the men, and where, therefore, general 
dissatisfaction rules, the situation in Belgium is a 
most excellent one. In the present article we re- 
view the Belgian Workmen’s Compensation Act, and 
the way in which the State has solved the old-age 

nsion difficulty. As regards the latter, as will 
be seen, the State affords no pensions nolens volens 
at a given limit of age, but encourages thriftiness 
on the part of the inhabitants by adding to their 
savings for old-age pensions. 

The Belgian Workmen's Compensation Act is 
dated December 24, 1903 ; it came into operation on 
July 1, 1905. Besides the workmen, it covers also 
all apprentices, and all clerks whose salary does not 
exceed a maximum of 2400 francs (961.) per annum. 
It apphes to all mining, metallurgical, and engi- 
neering installations ; to all classes of factories ; 
the building trades; to establishments, whether 
public or private, where steam, air, gas, and elec- 
tricity are used; to the various other establish- 
ments not enumerated in the Act, and which give 
employment to at least five workmen ; and also to 
all agricultural and warehousing firms who employ 
at least three operatives. 

When an accident causes a total incapacity for 
work for more than one week, the victim is allowed, 
from the day following the accident, a maximum 
daily indemnity equal to half the average daily 
wage. If the Victim be able for a time to under- 
take easier and less paid work, the indemnity he 
receives is equal to the difference between the wage 
earned before the accident and that earned pending 
his complete recovery. Should the incapacity for 
work, whether total or partial, be or become per- 
manent, following an accident, an annual grant on 
the above bases, according to the degree of in- 
capacity, replaces the daily grant from the date on 
which it has been ascertained by mutual agreement, 
or before a Court of Justice, that the incapacity is 
actually of a permanent nature. At the end of 
three years the annual grant is to be settled by the 
employer in the form of a life annuity. 

he employers bear all surgical and medical ex- 
nses during the first six months. If their estab- 
=n includes a surgical department, or if they 
have concluded an agreement with a given institu- 
tion in reference to surgical aid, the employé has 
no choice in the selection of a surgeon. In other 
cases the employé can select a doctor, but the em- 


'ployers are not responsible for any expenditure 








above the limits of cost for various operations and 
for attendance fixed by the Royal Decroc of August 
30, 1904. 

When an accident has resulted in the death of 
an employé, the following indemnity and compen- 
sation are obligatory upon the employers. A 
maximum sum of 3l. for funeral expenses, and a 
capital sum equal to the value of an annuity of 
30 per cent. of the wages, based upon the age of the 
victim at the time of death. This sum is assigned 
to the widow or widower, provided marriage 
took Leon previously to the accident (a widower 
is paid this indemnity when his late wife was the 
bread-winner) ; to all legitimate children born, and 
to all illegitimate ones owned before the accident, 
the children to be under sixteen years of age ; to 
the grandchildren less than sixteen years old; to 
the parents, or to the brothers and sisters, if these 
were kept by the deceased. The widow hasa right 
to only three-fifths of the indemnity if there are 
several children to keep, and to four-fifths if there 
is but one child or no children, but one or the other 
of the relatives above named. The part due to the 
consort, and that due to the descendants, are both 
converted into life annuities ; those of the other heirs 
at law are converted into temporary annuities, and 
are extinct as each beneficiary reaches his sixteenth 
year. The wages on which the indemnity is based 
are those during the year preceding the accident. 
In the case of unpaid apprentices, they are based 
on the wages of the less-paid men of the same 
trade, the minimum being 365 francs (141. 12s.) 
per annum. 

The victim, or his heirs at law, may demand that 
the third of the value of the life annuity be paid them 
in cash. The court decides this point after having 
conferred with the employer. here partial in- 
capacity for work is permanent, the court, on an 
og ang made by the claimant, may also decide 
that the value of the pension be paid totally in 
cash when the caguel souinad does not exceed 
60 francs (21. 8s.). The rate of the annuity, accord- 
ing to age and wages, is based on a tariff approved 
by Royal Decree. 

All compensations have to be borne by the 
employers ; when, however, the compensation 
takes the form of an annuity, they are not allowed 
simply to pay the annuity amounts as these become 
due, but are compelled either to buy en annuity 
from the General Savings and Pension Bank, or 
from another approved establishment, or, again, 
to furnish security for the payment of such an 
aunuity. But employers of labour are at liberty 
to free themselves from such obligations by trans- 
ferring their execution to an insurance company 


accepted by the State. 

The committee appointed by Royal Decree of 

January 15, 1904, for investigating all matters 
connected with accidents to workmen consists of 
twelve members, including one representing the 
employers and one the workmen; it has been 
appointed for a term of six years. 
' The object of the law of December 24, 1903, is 
therefore to compel all employers of labour to 
grant compensation for all accidents which may 
occur to persons in theiremploy. It coversa wide 
field, and is applicable to over 800,000 employés. 

As will have been seen, the indemnity is based 
on the age and on the wages of the victim, and 
does not vary, whatever be the number of the 
claimants that were dependent upon him. And in 
order to obtain reparation, the sufferer, or the 
claimants, have not to establish that an accident 
was due to any fault on the part of the employer ; 
compensation is due to them as provided by the law 
for an accident ap pony in the course of work, 
even if the victim of an accident happened to be at 
fault. 

The companies which insure the employers have 
to demonstrate that they have been formed as pre- 
scribed by the laws regulating companies, and that 
their subscribed capital is not less than 1,000,000 
francs (40,0000.). ey have, moreover, to issue 
accounts and balance-sheets to show their financial 
status. They have, further, to make a guarantee 
deposit with the Government, consisting of approved 
stock, the amount of which varies from 300-000 to 
1,500,000 francs (12,0001. to 60,0001.). The com- 
panies are under Government supervision, and 
minute instructions give the manner in which they 
have to utilise their reserve funds. When em- 
ployers of labour decide not to have recourse to 
insurance companies, but to combine for dealing 
with the compensations in their respective establish- 
ments, they have to be at least five in number, and. 
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their joint employés must not be less than ten 
thousand. In exceptional cases the permission for 
forming such a combination may be granted to 
a minimum of thirty employers of labour, whose 
joint employés number five thousand at least. 
To guarantee the men, or their dependants, against 
an eventual insolvency of the employers who have 
not insured against accidents liable to occur in 
their establishments, and who do not form part of 
an employers’ combination, a special State guarantee 
is provided, which is maintained by rates paid by 
the non-insured employers. 

In short, the Jaw in question both establishes the 
responsibility of the employer with reference to his 
employés, and guarantees that in case of an acci- 
dent a compensation, which it fixes, will be paid, 
the said guarantee being carried out by an insurance 
company or committee working under State super- 
vision, or by a separate State fund providing in- 
surance against the insolvency of employers. 

The victims of an accident having no longer to 
demonstrate the responsibility of the employer, the 
disputes which have arisen since the passing of 
the law have been concerned almost solely with 
the extent of the incapacity for work due to an 
accident, and on which is based the rate of compen- 
sation. 

Agreements have been arrived at between Bel- 
gium, France, Germany, and Luxemburg, according 
to which Belgian workmen residing in those three 
countries have the benefit of the countries’ laws on 
accident insurance, subject to certain limitations 
with regard to the time during which they have 
been employed abroad. French, German, and 
Luxemburg workmen employed in Belgium are, on 
the other hand, considered as Belgian workmen 
for the purpose of insurance, with the same limita- 
tions. 

Annual ‘‘ encouragement premiums ” are granted 
by the State, with a view to the formation of old-age 
pensions, to all persons who are insured with the 
General State Pension Fund, either directly or 
through a mutual benefit society recognised by the 
Government; in the latter case the annual payments 
to the fund cannot exceed 60 francs (21. 8s.). The 
following are excluded from the benefit of the State 
premium system in question :—Those who pay in 
direct taxes at least francs (2/.) in districts the 

opulation of which is below 10,000 inhabitants ; 60 
Frenes (21. 8s.) in districts counting 10,000 to 25,000 
inhabitants ; 70 francs (21. 16s.) in those of 25,000 
to 50,000 inhabitants; and 80 francs (3/, 4s.) in 
those of over 50,000 inhabitants. But this exclusion 
does not take effect if the person forms part of a 
Mutual Aid Society. The exclusion of a person 
involves that of the wife (or husband) and children. 
All Government employés, who otherwise may 
entitled to a pension, are also excluded. These 
premiums are paid to Belgians ie Belgium, 
and to foreigners after a residence in Belgium of at 
least ten years, who belong to a country offering 
similar advantages to Belgians. The beneficiary 
must be sixteen years of age at least, must own a 
State Pension book, and have made payments 
to the State Pension Fund during the previous 
year. But when a parent belongs to a Mutual 
Aid Society, he can start payments from the 
date a child reaches its sixth year. All those 
payments that may be made in favour of a sub- 
scriber by a mutual benefit society, or by any 
third person, are reckoned as private payments to 
the fund. The old-age pension is available to the 
beneficiary from a date fixed by himself between his 
fifty-fifth and sixty-fifth year. Theannual premium 
paid by the State is 60 centimes (6d. ) per franc (10d.) 
for each pension-book (one person can hold but one 
book) on a maximum of 15 francs (12s.) deposited 
by the beneficiary, the maximum annual addition 
made by the State being, therefore, 9.30 francs 
(7s. 6d.). These premiums are paid by the State 
until a total joint amount is reached sufficient to 
yield a life annuity of 365 francs (10d. day). 
For the subscribers to the old-age pension fund 
who had reached their fortieth year on January 1, 
1900, the maximum on which the oo paid 
by the State is calculated is raised to 24 francs 
(19s. 2d.) annually. Further additions have sub- 
sequently been decreed by Government in favour 
of those who were from 40 to over 50 years of age 
on January 1, 1900. 

As will be seen, therefore, the provision for 
old age is free, and the State adds a supple- 
ment to the payments made to the fund by com- 


made, and whether supplemented by the State or 
not, forms a distinct instalment towards the acquisi- 
tion of an annuity, and no loss or forfeiture is 
incurred should there be interruption in the pay- 
ments, or should these cease altogether. It is not 
necessary to make the payments with regularity. 
On starting the payments with a view to secure an 
annuity, the payer has to stipulate whether he 
wishes to maintain his complete ownership of the 
capital formed by the accumulated payments, and 
be able, therefore, to bequeath it to his heirs, or 
whether he desires to relinquish this ownership. 
In the latter case the percentage paid out as 
annuity is, of course, Saber. A contributor can 
at any time relinquish the ownership of the capital 
so as to increase the rate of annuity paid or to be 
paid him. An old-age pension-book cannot be 
ceded, nor can it be seized for debt. 

The annuities may be paid immediately, or their 
payment may be yo St. In the latter case they 
commence to be paid any year between the fiftieth 
and the sixty-fifth year of the beneficiary. 

In 1894 there were only 5504 persons holding 
an old-age pension-book ; in 1904 there were 
,656. The premiums and subventions granted 
by the State amounted in 1904 to 4,600,000 francs 
(184,000/.). Over 80 per cent. of these pension- 
book holders belong to the working classes. The 
maximum old-age pension allowed is 1200 francs 
(481.). 

The characteristic feature of the Belgian old- 
age pension legislation is the absolute freedom of 
each individual citizen; no one is bound to make 
provision for his old age, but when he does com- 
mence doing so, the State intervenes and increases 
his payments. This is as it should be. The com- 
wane, indigent class are aided in their old age 
rom a separate State guarantee fund. This applies 
mostly to the aged poor who were at least fifty- 
five years old on January 1, 1901. 

There is in Belgium no State-governed or obli- 
gatory insurance covering cases of sickness or cases 
of natural incapacity ; these are amply provided 
for by the mutual aid associations, many of which 
receive liberal subsidies from the State. The contri- 
butions paid by members vary from 5d. to 2s. 6d. 
per month; in cases ef sickness this entitles the 
member to probably 10d. per day, paid to him for a 
— of three or six months. Owing to the great 

reedom granted in Belgium for the formation of 
associations of this kind, and for the holding of 
meetings when once they are formed—facilities 
which are by no means easily granted in several 
Continental countries—their development has been 
a rapid one. 

Our thanks are due to Mr. J. Dubois, of the 


be| Belgian Ministry of Industry and Work, who 


kindly supplied us with the necessary data for this 
article. 








THE LATE SIR EDWARD JAMES 
REED, K C.B., F.RS. 

EverYONE associated with shipbuilding in this 
and other countries will deeply regret the death of 
Sir Edward Reed, and yet will rejoice in the 
widely-diffused beneficent influence of his work and 
example. A descendant of shipwrights, admirably 
trained, alike in the theory and practice of his 
profession, endowed with the true scientific spirit 
and with rare courage combined with great origi- 
nality, it was natural that Reed should attain at 
an early age to the highest official post that a 
naval architect can occupy in this country. It is 
true he was only seven years Chief Constructor 
of the Navy—from 1863 to 1870—but in that brief 
period he entirely changed the design of warships, 
and since then has done a greater variety of impor- 
tant work for a more extensive clientéle than any 
other consulting naval architect. 

Sir Edward died in his seventy-seventh year, 
having been born at Sheerness on September 30, 
1830, the son of the late Mr. John Reed, a 
shipwright in Sheerness Dockyard. He served 
an apprenticeship as a shipwright in the dockyard, 
and was afterwards a student at the School of 
Mathematics and Naval Construction at Ports- 
mouth. After filling, for a short period, a subordi- 
nate post in Sheerness Dockyard, he became editor 
of the Mechanics’ Magazine. When the Institution 
of Naval Architects was formed in 1860 he was 
appointed secretary, but the science of his pro- 
fession still. had such strong attractions for him 
that, in 1862, he submitted to the Duke of Somer- 





paratively indigent members of the community for 
securing an old-age pension. 


Each payment so} set, the then First Lord of the Admiralty, pro- 


of warship, and this led to 


—_ for a new t 
is appointment as Chief Constructor of the Navy 
in 1863. P 


At this period in the history of the Navy poli- 
tical parties were all for retrenchment. The bon. 
struction Vote was being diminished, although the 
rapid advance in the power of guns made it im- 
perative that new ships should be built, not only to 
carry the heavier ordnance, but: with armour to 
effectively resist the more powerful attack of the 
enemy’s fire. Reed won Admiralty favour by 
proposing a design of ship which reduced the 
cost some 30 per cent. while maintaining, or, 
even augmenting, the fighting power. Prior to his 
advent at Whitehall armoured ships had followed 
the lines of the old wooden two and three-deckers 
—their guns, for the most part 6}-ton muzzle- 
loaders, were placed on the main deck within a long 
citadel, with arntoured walls 4 in. to 6 in. thick. 
In the Warrior, for instance, the armoured citadel 
was 213 ft. long, but the ends of the ship, together 
167 ft. in length, were unprotected. ed intro- 
duced the belt and battery system, so called because 
there was a belt from bow to stern on the water- 
line—he opposed unprotected ends—-while the guns, 
reduced'in number, but each of much greater power 
than formerly, were concentrated within a short 
battery formed of broadside and athwartship 
armoured walls. The armour thus protected all 
the vital mechanism of the ships, and still there 
was a reduction in weight as well as cost, and the 
ships were smaller and of greater beam pro- 
portionate to length. The constructional details 
also marked a great advance. He introduced 
the bracket-frame system, with double bottoms ex- 
tending to the armour shelf, and other changes 
(see Fairbairn’s ‘‘ Treatise on Iron Shipbuilding”). 
Forward he adopted a U instead of a V under- 
water section to reduce pitching motion; at the 
same time he ‘‘ fined” the upper water-lines, and 
thereby secured a good average angle of entrance. 
In many of his earlier ships the draught aft was 5 ft. 
to 6 ft. greater than forward, to ensure immersion 
of the propeller and the protection afforded by 
submergence of the rudder. This also tended to 
improve the turning moment. He advocated a 
high freeboard. 

The Bellerophon, laid down in 1863, was the first 
ship to fully embody these views ; her central bat- 
tery contained ten 12-ton guns, with an arc of train- 
ing of 45 deg., in addition to five 64-ton pieces. 
Some thought she might have had 18-ton guns, 
and there was an absence of that ‘‘ end-on” fire 
which was desired especially in ramming tac- 
tics. Almost immediately—even in 1863—-Reed 
met this view in the Pallas. Gun-ports were 
pierced in the forward thwartship armoured wall 
of the battery; but the upper deck was still 
flush from bow to stern, and an indent had to be 
made so that the corner guns could fire ahead or 
astern in line with the keel. In the Penelope, 
launched in 1867, the arrangement was further 
developed, and so with the mend of the same 
year, which had eight 18-ton and four 64-ton guns. 
The corners of the battery were cut away to form an 
unequal-sided octagon, and the corner guns were 
arranged so that they could more easily fire through 
the ahead or broadside ports. Bow and stern- 
chasing guns—9-in. 12-ton weapons—were also 
placed in this ship under the forecastle and poop, 
and partly protected by armour. But it was in 
the ships of the Audacious class that the system 
reached its most complete form during Reed’s 
régime. It was in connection with this class that 
the Admiralty in 1867 invited the principal private 
shipbuilders to submit designs to meet certain 
prescribed requirements; but Reed’s design was 
ultimately preferred (King’s ‘‘Warships of Europe”). 
These ships had a double scttal halts, the 
lower containing six guns, with an arc of fire of 
60 deg., and the upper four weapons, each worked 
through an angle-port of the battery, the are of 
training being 90 a Four guns could thus be 
trained to support an attack with the ram.: The 
improvements thus made from time to time were 
adopted by foreign navies; Britain then, as in 
later years, leading the way. It will be understood 
that in speed and power there was corresponding 
advance. 

Meanwhile Ericsson and Coles had simultaneously 
introduced the turret system of mounting guns, and 
it was accepted without reserve by all authorities 
for monitors. Reed himself had no objection to it 
‘* within the limits which science, prudence, and a 





proper regard for life and property allow.” As 


























Dec. 7, 1906. ] ENGINEERING. 771 
early as 1866 he designed the first of several bilities of progress were immeasurable, because | states came the desire for an Imperial navy, and 
monitors with two turrets—the Cerberus, which the work was continuous. Another influence | the Kaiser in 1872 instructed to design—and 


had a water-line belt and an armoured breastwork | which detracted from his work was his entrance |Samuda to build—two central battery shi 
|'7600 tons, the Kaiser and the Deutschland. 


surrounding the bases of the turrets fore and aft, 


into the political arena. When chairman of Earle’s 


of 
hen 


as well as the funnels and engine hatches. In 1869 Shipbuilding and Engineering Company he was |chairman of Earle’s Company, at Hull, he de- 


he designed the ramming-ship Rupert, with tur- 


lan unsuccessful candidate for Hull at a Parlia- 


|signed and built a yacht for the Ozar of Russia, 


rets, light masts, and a few fore and aft sails. | mentary by-election in 1873; but he sat for Pem- | and entertained the then Czarevitch (the late Ozar 


But he was opposed 
full-rigged ironclads. He thus early considered 


that, with improved economy of propelling machi- 
nery, the great masts, spars, and sails might be 
dispensed with. Up to the last, however, the 
navigators of the Navy fought against the change. 
Those advocating the 
adoption of turrets for 
sea-going ships became 
clamant ; Coles was 
allowed to adapt the 
Royal Sovereign to his 
system ; his design was 
adopted for the Cap- 
tain, but, “‘ owing to 
some error of calcula- 
tion having been made 
in her construction 
that reduced her in- 
tended freeboard of 
8 ft. by 2 ft., and the 
failure of her designers 
to give her a_ safe 
amount of stability at 
angles beyond which 
the edge of her deck 
became immersed, she, 
unfortunately, capsized 
at sea under circum- 
stances which are only 
too well known ” (EI- 
gar). Reed resigned 
soon after: the Cap- 
tain was completed ; 
but before he left the 
Admiralty he designed 
and saw the begin- 
ning of the building 
of our first turret 
sea-going ironclad— 
the Devastation. - In 
the first instance, the 
armament was to con- 
sist of four 25-ton 
guns, which subse- 
quently became 35-ton 
guns. She was the 
first of our ships with- 
out sails, The upper 
works, forwardand aft, 
in earlier ships were 
abolished, so that the 
turrets, as in monitors, 
could have a wider arc 
of training (Brassey’s 
‘British Navy,” Vol. 
I., page 344), The 
Committee on Designs 
appointed after the 
loss of the Captain 
approved the design ; 
the changes they sug- 
gested were only in 
details. This vessel 
may be said to have 
been the type adopted 
for the next twenty 
years, modified, it is 
true, from time to 
time, until the first 
ships of the Naval 
Defence Act Fleet— 
the Royal Sovereigns. 
But not since 1870 
had Reed done anything of a constructional nature 
directly for the British Navy. 

_As a critic with a well-informed mind, prac- 
tical and progressive, and with a facile pen and the 
gift of lucid and convincing speech, he was not 
without influence on British naval policy; but a 


still more active agent to the same end was the | 
work he carried out for foreign navies. This work | 


commenced immediately after he left the Admi- 
ralty, and continued until the end. But there can 
be no question that the advantége accruing either 
to naval architecture or to the British Navy was 
not so great as it would have been had he 
remained longer at Whitehall. There the possi- 


from 1880 until last year, with the exception of an 
‘interregnum from 1895 to 1900. He was a Lord 
of the Treas 


and many marked him as a possible First Lord of | 


the Admiralty ; but Mr. Gladstone evidently shared 





From a Photograph by Elliott and Fry. 


Str E. J. Reep, K.C.B., F.R.S. 


| the views of most Premiers, that knowledge of the 
| technique of any such post tends to the creation 


of an autocrat. There are, however, times, as 
Lord Rosebery says, when a Cromwell alone suffices 
to face the required reforms. Thus Reed’s services 
to the Navy were confined to criticism, always 
fearless, never acetic. The distractions of Parlia- 
ment, as Lord Brassey has truly said, prevent a 
/member keeping his. ‘‘ attention fixed continuously 
on a class of subjects which can come but rarely 
under the view of Parliament.” In Reed’s case, 
| what Parliament ined, naval architecture lost. 
And yet his work for foreign navies was extensive, 
and had influence. With the union of the German 


to the turret system on/ broke boroughs from 1874 to 1880, and for Cardiff |—Alexander ITI.), who came to this country for 
|the launch. At 
the first of a number of Chilian ships designed by 
in the Liberal Government of 1886, | him, the Blanco Encalada, sunk in the revolution 


ull, also, he launched, in 1874, 


of 1901, and the Almirante Cochrane. These 
also were central - battery ships, with a double 
indent in the forward 
athwartship bulkhead, 
so that four of the six 
12}-ton guns in the 
battery could fire 
ahead. The first of 
Japan’s modern ships 
—the Foo-So, Kon- 
Go, and Hi-Yei—were 
also designed by Reed 
(see ENGINEERING, No- 
vember 16, 1877). For 
Brazil he built a rigged 
double - turret ship, 
Independencia, which 
was bought by the 
Admiralty in 1877 and 
became the Neptune. 
This record of work 
within the six or seven 
years after his depar- 
ture from the Admi- 
ralty shows the wide 
appreciation of the ori- 
ginality of his work. 
We do not propose 
to deal in correspond- 
ing detail and chrono- 


logical order with 
Reed's later work— 
that which comes 


within the knowledge 
of the present genera- 
tion. or Chili he, in 
1889, designed the 
battleship Capitan 
Prat, built in France, 
followed by a series 
of remarkable cruisers 
built at Elswick—the 
Blanco Encalada (II.), 
Esmeralda, Ministro 
Zenteno, and the 
O’Higgins. The asso- 
ciation thus formed 
between Reed and Sir 
Philip Watts, who was 
then at Elswick, had 
far-reaching influences. 
The superior results 
attained by the Elswick 
cruisers raised timeand 
again discussion as to 
whether the conditions 
then prevailing at the 
Admiralty did not in- 
volve a large amount 
of unremunerative 
weight, as spare gear, 
&c., being placed on 
British ships. It was 
therefore not  alto- 
gether inappropriate 
that the battleships the 
Libertad and Consti- 
tucion, built for Chili 
to Reed’s design by 
the Vickers and Arm- 
strong Companies, should be bought for the 
British Navy. For the Haytian Government he 
designed, in 1895, the Oréte-’-Pierrot, which was 
built at Hull, and was sunk a few years later by 
the Germans. Before he left the Admiralty he 
designed several troopships for the Indian Govern- 
ment, and since then has added many more fine 
ships in his capacity as Naval Architect to the 
Government of India. As, in describing the 
Dufferin about two years ago, we reviewed the 
development of the Indian wy further 
reference need be made. (See GINEERING, 
vol. lxxviii., page 379.) Sir Edward was Naval 
Architect for the Crown Colonies, and the enormous 
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variety of his work in this connection, and the 
many difficult problems involved, were well illus- 
trated in the paper read at the last spring meeting 
of the Naval Architects. (Sce Excineertna, vol. 
Ixxxi., page 462.) 

Sir Edward Reed’s professional work in recent 
years was not confined yea nage He designed 
a Channel tunnel of tubular construction which 
was intended to lie upon the bed of the Channel, 
and thus avoid the difficulties of boring below the 
surface of the ground; but the strong feeling 
against a tunnel of any kind for connecting our 
Southern shores with the Continent of Europe, 
caused this and other proposals to remain in abey- 
ance, so that nothing has been heard of it for some 
time. 

Sir Edward gave much of his time to commis- 
sions and other public work. In 1883 he was 
deputed by the Government to investigate the 
cause of the capsizing of the Daphne in the Clyde 
immediately after she left the ways. In 1884 he 
was chairman of the Load-Line Committee, and 
ten years later presided over the Committee on the 
manning and undermanning of ships. We have 
already referred to his ability as a writer, and 
may note that the considerable number of books 
published, of which he was author, include: 
‘** Shipbuilding in Iron and Steel” (1869); ‘‘ Our 
Troncied Ships ” (1869), which was largely a review 
of his policy as Chief Constructor ; ‘* The Stability 
of Ships” (1884) ; ‘* Modern Ships of War” (1885), 
in collaboration with Admiral Simpson, of the 
Chilian Navy; ‘‘ Letters from Russia in 1873” 
(1876); ‘‘ Japan ” (1880), the result of a visit paid 
to that country upon the invitation of the Govern- 
ment in 1878; ‘‘ Fort Minster, M P.,” a novel 
(1885) ; ‘‘ Corona and other Poems” (1858) ; and 
**Poems” (1902). Lord Tennyson spoke warmly 
of the gallant spirit of one of Sir Edward’s poems 
on the Fleet (see ‘‘ Life of Lord Tennyson,” vol. ii., 
page 386). 

Many distinctions were conferred upon the sub- 
ject of our memoir. He was madea O.B. in 1868, 
a K.C.B. in 1880, an F.R.S. in 1876, was Member 
of Council of the Institution of Civil Engineers 
from 1883 to 1896, and chairman of the Shipbuilding 
Section of the 1899 conference of the same Institu- 
tion. He received the distinction of the Star of 
the Imperial Order of St. Stanislas, first class, 
from the Emperor of Russia ; the Star and Ribbon 
of the Medijidieh, second class, from the Sultan of 
Turkey ; and the Knight Commandership of the 
Imperial Order of Joseph from the Emperor of 
Austria. 

Sir Edward continued active up to the end, 
although conscious that his heart was affected. 
About a fortnight ago he was taken seriously ill, 
but recovered, and wasable to attend to some busi- 
ness. On the 29ch ult., however, he had a relapse, 
and death came early*on the following morning. 
He is survived by Lady Reed (née Rosetta Barnaby), 
to whom he was married in 1851. His only son is 
Mr. E. T. Reed, the well-known artist and con- 
tributor to Punch. 








PROJECTED PRIVATE BILL 
LEGISLATION, 

In our preceding issues. we gave particulars of 
the railway schemes for which sanction is to be 
sought during the ensuing session of Parliament, 
and we now describe below the work projected in 
some other departmenis of engineering activity. 
The list, it will be seen, is unusually meagre. 


WATER. 


The Bils relating to water supply, of which 
particulars are set forth in the Gazettes, are of a 
very humdrum character. The Metropolitan 
Water Board has not suffered itself to be driven 
into adopting the grandiose scheme for a supply 
from Wales by the alarmist views expressed by Sir 
Alexander Binnie, and, indeed, its Bill is this 

ear of even a less interesting character than it was 

t session, when it embodied a scheme for a 
further supply of water from the Stort. This 
year the principal proposal contained in its Bill 
is one for the construction of a tunnel underneath 
the Thames between Richmond and Twickenham, 
through which will be laid mains, in substitution 
for those now laid on the bed of the Thames 
at this point. The other proposals have mainly 
reference to the laying of additional pipe-lines, 
but a new reservoir is to be made adjoining the 


It is further sought to extend the area of supply 
in the district of Cheam. The most controversial 
clauses of the Bill are probably those which 
will sanction a reduction in the minimum flow 
which the water authority is now compelled 
to allow over the Thames weirs. Finally, the Bill 
will legalise the supply of water from any part of 
the Board’s system to any other part, a common- 
sense arrargement which will hardly arouse oppo- 
sition. 

A few years back there was a keen competition 
between a number of the principal provincial com- 
munities to secure for themselves the still unappro- 
priated catchment areas in our mountainous dis- 
tricts, and in some cases one and the same area was 
scheduled in the Bills of three distinct authorities. 
No such good fortune awaits the Parliamentary bar 
this session, almost the only notable scheme being 
that of the Birkenhead Corporation, in which it is 
proposed to construct a series of three impounding 
reservoirs in Denbighshire, two being Ss water 
supply, and the third to provide compensation water. 
Of the former, one, the Alwen Reservoir, is to be 
formed by damming at Cerrig-y-druidon, near 
Ruthin, the River Afon Alwen, whilst the other, 
the Brenig Reservoir, will be situated in the same 
region, and be made by building two dams, one 
across the Afon Brenig, and the other across its 
tributary, the Afon Fechan. The compensation 
reservoir, like that first named, will also be formed 
by damming the Alfon Alwen. 

A somewhat ambitious scheme, though not one 
involving work of great magnitude, is that of the 
Tynemouth Corporation, which secks to include 
within the limits of its supply the whole district 
lying north of the town as far as Newbiggin-on- 
the-Sea. Comprised in this area will be Morpeth, 
Hartley, and Seaton Delaval. Service-tanks are to 
be erected at Pigdon, Pegswood, Hirst, and Down 
Hill. In substitution for the Colsterdale reservoir, 
authorised in 1901, the Leeds Corporation seek to 
makea ‘‘ New Colsterdale Reservoir,” to be formed 
by an embankment across the River Burn, near its 
confluence with the Birk Gill Beck. The Bill also 
seeks sanction for the construction of new covered 
reservoirs at Bramley and Holbeck. 

Coming to minor schemes, we note that the 
Great Yarmouth Water Works Company, acting in 
conjunction with the Lowestoft Water and Gas 
Company, seek powers to abstract water from the 
River Bure at Horning, the water taken being 
conveyed in a pipe-line to Ormesby St. Michael, 
where it will through a subsiding reservoir 
before it is distributed. The Portishead Water 
Company seek powers to construct a new pumping 
station at Portishead, with a reservoir at North 
Weston. A new well and pumping station are to 
be provided at Eastry for the water works of the 
Broadstairs and St. Peter’s Urban District Council, 
whilst the Devonport Corporation seek powers to 
construct a new reservoir and filter-bed at Tamerton 
Foliott. The Penrith Urban District Council pro- 
pose to increase their supplies by raising the level 
of Hayes Water, and to form service tanks at Mar- 
tindale and Barton Fell. 

The Herts and Essex Water Works Company 
seek to extend their limits of supply to include 
Thorley, Much Hadham, Little Hadham, Eastwich, 
Stanstead Abbots, Stapleford, Roydon, and Nazing, 
and to take over water works from the Hadham 
Rural District Council. The Southend Water 
Works Company also seek to greatly extend their 
area of supply, which it is proposed shall stretch as 
far west as Dauton, and they will acquire at the same 
time the water works of the Urban District Council 
of Leigh-on-Sea, and Billericay. Another claimant 
for a considerable extension of limits is the South 
Lincolnshire Water Company, which seek to in- 
clude within their area Bourne, Market Deeping, 
Donington, and the intervening districts. In Corn- 
wall, the Newquay and District Water Company 
require sanction for the inclusion within their area 
of the whole of the urban district of Newquay and 
the parishes of St. Columb and Colan, new weils 
being sunk in Newquay, St. Columb, and Newlyn. 
Purchase Bills are promoted for the transfer of the 
Skelmersdale Water Works to the Southport, Birk- 
dale, and West Lancashire Water Board, and of 
the St. Neots undertaking to the Corporation, and 
of that of the company supplying the Ogmore and 
Garw district to the urban district council. 

The water-works schemes for Scotland include 
one or two interesting works. The Glasgow Cor- 


County Council of Renfrew propose to purchass 
the works of the local company, which is to be 
dissolved, and for the better supply of the distric; 
to construct a reservoir in the parish of Eaglesham, 
which will embrace the existing Bennan Loch, ani 
also a new reservoir in Lochcraig Burn. Conduits 
will be provided, with filters, and a new clear-water 
tank, with distribution pipes over an extended 
area, from which: it is proposed to exclude the 
water supply of the Glasgow Corporation. In 
Eaglesham parish there is also a proposal by the 
Kilmarnock authorities to construct a reservoir by 
damming up the waters of the Loch Burn with an 
embankment, with connecting conduits to the 
mains from the existing Loch Burn and Dunton 
reservoirs. The minerals under the site of the 
proposed reservoir will be acquired. The Paisley 
Corporation also propose to construct two new 
reservoirs in Ayrshire, one necessitating an em- 
bankment 1850 ft. long, and the other a dam of 
1650 ft.. Edinburgh, we note, proposes to use the 
waters of Lochend Loch for the supply of con- 
densation water for the electric generating station 
at McDonald-road, and seeks powers to lay a conduit 
and execute other necessary works to this end. 


Harsours, Docks, anv Piers, 


There does not appear to be a prospect of any 
very extensive work being carried out in the near 
future with regard to harboursand docks, the Bills 
in Parliament relating to them being few, and re- 
ferring mostly to minor matters. 

In the London Port and Docks Bill it is pro- 
posed to include in the Port of London the whole 
of the river between Teddington and Warden Point, 
in Sheppey Island. The port dues are to be col- 
lected by a single authority, which will pay over to 
the dock companies the tolls received for goods 
landed at the docks, whilst the remainder will fall 
to the Thames Conservancy. The latter body is to 
have extended powers for maintaining the channels 
in the estuary of the river. 

The heaviest of the new projects announced ap- 
pears to be that of the Swansea Harbour Trustees, 
who seek powers in their Bill to extend the West 
Pier at Swansea for another 700 ft. out to sea, and 
also to construct a new breakwater, 2600 ft. long, to 
the east of the entrance channel. The River ‘l'yne 
Commissioners seek powers to reconstruct their 
North Pier, which was almost demolished last 
winter. A Bill is presented for the incorporation 
of a company for the formation of a new dock at 
Harwich. It is proposed that the new dock should 
have an entrance channel and lock in the parishes 
of St. Nicholas and Dovercourt, in the borough of 
Harwich, on land lying to the south of the River 
Stour. It is intended that the dock shall have a 
water area of about 66 acres. In connection with 
this, powers are asked for to construct sea-walls 
and other incidental works and conveniences; there 
are also various incidental provisions. At Sennen 
Cove, Cornwall, powers are sought to construct 
some 400 ft. of breakwater and a slipway. As to 
pleasure piers, we note that a company is asking 
powers for the construction of one at Fleetwood. 

Application is made by the Corporation of South- 
wold for power to purchase the Southwold Harbour 
undertaking, and for the transfer of the property 
and liabilities of the Southwold Harbour Company, 
and the application to the Corporation of the 
statutory powers conferred by the Southwold Har- 
bour Order, 1898. Sanction for the amendment 
of rates and dues leviable under the said order 
is also asked for, together with power to borrow 
certain sums of money. 

The Scotch schemes include a proposal by the 
Clyde Navigation Trust to construct a wharf 619 
yards long on the north side of the river, nearly 
four miles down below the harbour ; but asa matter 
of fact, this is the only land on this side of the 
river available for something like ten miles from 
Glasgow ; a fact which, of itself, proves the rapid 
industrial development of the district. At Leith 
the Harbour and Dock Commissioners propose to 
make a graving dock 575 ft. long, with an entrance 
70 ft. -wide, debouching into the existing Im- 
perial Dock. At the same time they seek various 
powers, such, for instance, as to act as wharfingers, 
warehousemen, &c., to provide for the trans- 
shipment of goods, to license by-laws, and autho- 
rity concerning other matters incidental to har- 
bour work. The Leith Town Council likewise 
desire to have it declared that the Harbour 
Commissioners are liable to assessment under the 








Board’s existing one at Pyecroft-road, Croydon. 





a propose to acquire the undertaking of the 
usby Water Company, and at the same time the! 





Public Health (Scotland) Act of 1897, and that 























Dic. 7, 1996. ] 


ENGINEERING. 








existing exemptions should be repealed. They 
also wish to have the maintenance of certain 
streets within the harbour transferred to the Town 
Council, and other proposals clearly indicate that 
the relations between the municipal authorities and 
the Harbour Commissioners are not altogether 
amicable. In this same Bill the Leith Town 
Council provide for making good any deficiencies in 
revenue of the tramway undertaking, evidently 
either by taxing some other fund or the ratepayers, 
doubt having arisen as to their powers in this 
respect under the Act of 1904. A considerable 
development is proposed in connection with the 
harbour at Buckhaven, in Fifeshire, with a view, 
no doubt, to a share in the coal export trade. A 
dew dock, 9 acres in extent, is to be built, with an 
80-ft. entrance, and, in addition, there will be a 
jetty of open-work, with sea-walls, embankments, 
and an entrance channel. Railway connection is to 
be made with the system of the North British 
Railway Company, which has practically a monopoly 
in Fifeshire. 








NOTES. 
WorksHops In Pusiic ScHooLs. 


Most of the great public schools have now added 
to their curriculum an engineering section, in which 
the lads gain some little knowledge in handicraft. 
This, as itstands, is by no means a bad thing, but 
in a recent issue of the Journal of Education Mr. 
Guy E. Lloyd raises the very important question 
as to whether the time spent in the school work- 
shops might not be employed to much better 
advantage in the study of natural science and 
mathematics. If the workshop course at these 
schools was taken by the boys as an “extra” 
in time outside the regular school hours, there is 
little doubt that it would be free from its present 
drawbacks. Indeed, there is much to be said for 
such an arrangement, by which the boys would 
obtain, in learning the use of their hands, a portion 
of the physical exercise considered so necessary by 
British schoolmasters, and now provided for wholly 
by athletic games. No doubt the boys themselves 
would resent such a plan, but there is undoubtedly 
some fear that nowadays the likes and dislikes of 
the rising generation are a little too much consulted. 
There is, in fact, a very substantial sub-stratum 
of truth in the famous Mr. Dooley’s aphorism 
that it matters little what a boy learns so long as he 
doesn’t like it. As matters stand, the modern side 
of our public schools is largely composed of 
the laziest and least intellectual of the pupils, 
leavened by a few bright exceptions with a natural 
bent to mathematics and science. When the 
engineering tripos at Cambridge was first arranged, 
it was taken by many of the former class, in 
the idea that in this way they were about 
to secure a degree with the minimum expenditure 
of mental energy. Professor Ewing quickly un- 
deceived these sanguine youths, and settled once 
for all the relative standing of the engineering 
degree. In the case of the engineering depart- 
ments at our public schools, however, there seems 
a consensus of opinion that the boys leave with a 
very imperfect knowledge of scientific principles. 
Our technical colleges are constant in their com- 
plaints as to the time they find it necessary to 
waste in drilling into their students the ele- 
ments of chemistry, physics, and mathematics, 
which should, and could, have been done before 
the lads left school. In view of this notorious 
fact it seems a pity that the hours available for 
instruction in these important studies should be 
trenched on for what, in the nature of things, can 
umount to little more than playing at work in the 
school shops. The standard required at entrance 
to our technical colleges is not exalted, which 
inakes it the more lamentable that so many of the 
public-school candidates for entrance fail to reach 
it. Whilst, however, the colleges require no great 


profundity in the mental equipment of those who | 


enter them, they rightly enough desire considerable 
breadth. Itis far better that a lad shouldreach them, 
knowing the elements of, say, several branches of 
inathematics, rather thana moreextended knowledge 
of one only. To enter into questions regarding the 
convergency of series, the exponential theorem, 
and such matters in algebra before the lad has a 
working knowledge of trigonometry and the cal- 
culus, falls little short of brutality. Matters stand- 
log as they do, the engineering shops in the public 
schools appear to be a mistake ; but if it were found 
possible for them to exist without limiting, as they 


now do, the time that should be ge on more im- 
portant subjects, we should heartily support them. 


Tae Licutine or Oxrorp-STREET. 


For many years the lighting of Oxford-street has 
been a disgrace to London. That one of the three 
great thoroughfares of the Metropolis should be 
worse lit than the street of many a country village 
is as discreditable to the authorities as it is wonder- 
ful to the visitor. In the early evening the arc- 
lamps of the large shops here and there throw a 
patch of light across the street, by which the stream 
of traffic is rendered visible for a moment, as it 
emerges from the semi-darkness before, to pass 
into the obscurity beyond. When the shops are 
shut, the whole of the journey from Oxford 
Circus to the Marble Arch has to be made 
through a Stygian gloom punctuated by the 
twinkle of occasional flat-flame gas-lamps, which 
serve as beacons rather than as illuminants. Oxford- 
street is under the control of the Marylebone 
Borough Council, who seem at last to have realised 
that some better illumination was uired, and 
have recently undertaken the erection of arc-lamps. 
Whether there is any connection between the 
desire to modernise the lighting of Oxford-street 
and the acquisition of a load fcr the Marylebone 
Council’s newly built generating station, as certain 
critics allege, may be left to individual opinion. The 
users of the road will overlook motives in their 
gratitude for light. In giving light, however, the 
council has so placed the lamp standards that they 
form obstructions more open, gross, and palpable 
than ever was the darkness. We had hoped that 
the senseless idea of putting a row of lamp-posts 
down the centre of any street, unless of extra- 
ordinary width and carrying very scanty traffic, 
was for ever exploded. They certainly ‘divide 
the traffic ;” but what on earth is the use of dividing 
the traffic? The only practical result is to make it 
nearly impossible for the fast vehicles to pass the 
slow, and to multiply accidents. The Royal Com- 
mission on London Traffic, dealing with the 
questions of lamp standards, underground con- 
veniences, &c., constructed so as to hinder the 
free use of the centre of the road for vehicular 
traffic reported with the following explicitness :— 
‘* We desire to state in the clearest terms that we 
consider it of importance that all fixed obstacles or 
impediments to free and rapid movement in the 
streets should be removed where possible. In this 
way, not merely will the movement of general 
traffic in the streets be facilitated, but the neces- 
sity for expensive street improvements may, in 
some degree, be obviated or postponed. We are of 
opinion that no fixed obstacle to traffic in future 
should be allowed to be placed in any street 
without the approval of the pepe traffic 
board.” Unfortunately, the proposed traffic board 
is non-existent, and there is no one to prevent 
an act of folly which still more complicates the 
traflic problem of London. Even the Highways 
Committee of the London County Council have 
recommended the Council to protest to the 
Marylebone authorities about the injury to such 
an important thoroughfare. We do not see what 
good a protest will do, for most, if not all, the 
standards are already in position. However, it 
can do no harm, and is better than the silence 
which is taken as consent. Satan rebuking sin is 
always edifying, if not effective. 








Messrs. Dorman, Lone, any Co, Limtrep —The 
annual meeting of this company was held at Middles- 
brough on Tuesday. The chairman (Mr. A. T. Dorman) 
said the past year’s operations had resulted in a profit of 
176,231/., as com with 10,923. in the previous year. 
Towards the total profits of 1905.6 Messrs. Bell Brothers 
.oatributed 25,5002. ; this was equal to 64 per cent. upon 
the amount at which Messrs. Bell Brothers’ shares stood 
in the books of the Dorman, Long Company. The North- 
Eastern Steel Company contributed 18,989/. to the year’s 
rofits; this was equal to 10 per cent. on the amount at 
which the North-Eastern steel shares stood in Messrs. 
Dorman and Long’s books. Messrs. Bell Brothers had 
been developing their Teesdale royalty by sinking a new 
shaft, and he hoped that when they next met they would 

drawing coal at their new Bowburn pit, and so increase 
the output to 1,000,000 tons per annum. The company 
was largely interested in the Horden collieries ; sinking 
operations had been carried on with great success, and the 
company was now drawing 3000 tons of coal per day—a 
uantity which would soon be doubled. The peculiar 
featare at present of the iron trade was the extraordinary 
activity prevailing in Germany and the United States. 
The world’s current demand for iron appeared to be 





greater than the supply, but this would not always be 
the case. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was active, and 24,000 tons of Cleveland 
warrants were put through at a further advance. Cash 
iron was done at 603. 7d., 60s. ., and 60s. 74d., and for 
the month position at 61s. 24d., 61s. 1d., and 61s. 14d. 
The close was easier, with sellers at 60s. 7d. cash and 
61s. Od. one month. Hematite was in demand, and 
3500 tons chan; hands at 74s. 3d. and 74s. 44d. cash, 
75s. and 75s. 1d. one month, and the close was firm at 
74s. 7d. cash and 75s, 2d. one month sellers. In the after- 
noon the tone was strong, and Cleveland warrants advanced 
to 61s. cash, 61s, 5d. one month, and 62s. three months, 
and closing sellers quoted 61s. and 61s. 6d. one month, 
Hematite jumped to 74s. 1ld. cash, 75s. eighteen days, 
75s. 3d. and 75s. 5d. one month, and closed with sellers 
over at 753. cash and 75s. 5d. one month, but no buyers. 
The total turnover was about 23,000 tons. On Friday 
morpring the market opened strong, and excitement was 
evident. Cleveland warrants were done at 61s. 8d. and 
then 623. 3d. cash, 61s. 9d. ten days, 62s, and then 62s. 9d. 
one month, and closing sellers quoted 62s. 34d. cash, and 
62s. 8)d. one month. The dealings were 15,000 tons. 
Hematite also advanced, and 5000 tons changed hands at 
75s. 6d. and 76s. cash, 76s, 5d. twenty-six days, and between 
76s. 6d. and 76s. 74d. one month, and there were closin 
sellers at 76s. 9d. one month. An option business o 
about 30,000 tons was also put through. In the after- 
noon the tone of the market was easier and rather 
irregular, and the dealings in Cleveland warrants were 
at 61s. 10}d., 61s. 9d., and 628. 1d. cash, 62s, 34d., 
62s. 14d., and 62s. 64d. one month. Closing sellers 
quoted 62s. 2d. cash and 62s. 7d. one month, and the 
turnover of 19,000 tons included hematite at 76s. twelve 
and thirteen days, 76s. 6d. one month, and 77s. 6d. and 
77s. 44d. three months. On Monday morning there wasa 
slight dulness, and the price of Cleveland warrants eased 
from 62s. 2d. to 61s. 8d. cash, and from 62s. 10}d. to 62a. 4d, 
one month, and to 63s. 34d. three months. The dealings 
amounted to about 20, tons, and the closing quota- 
tions were 61s. 84d. cash and 62s. 24d. one month. Hema- 
tite to the extent of 4000 tons was done at from 76s, 2d. 
to 75s. 9d. cash, and from 76s. 9d. to 76s. 1d. one month, 
with closing cash sellers at 753. 104d. At the afternoon 
session the price of Cleveland warrants improved to 
6ls. 11d. and 62s. cash, and the other dealings were at 
62s. 74d., 623. 4d., and 62s. 34d. one month, and 63s. and 
633. 14d. three months. Hematite was done at 75s. 9d. 


cash and seven days, 76s. 74d. and 76s. 6d. one 
month, with closing sellers over at the last price. 
The business amounted to 16,000 tons. On Tues- 


day morning the upward movement was very strong, 
and about 23,500 tons of Cleveland warrants were 
dealt in at 62s, 44d., 62s. 4d., and 62s. 8d. cash, 623. 94d. 
eight days, 62s. 9d., and then 63s. 2d. one month, and 
at 63s. 5id. and 63s. 6d. three months. The close was 
firm at 62s. 8d. cash and 63s. bo one month sellers, 
Hematite was also strong, and 1 tons a. y hands 
at 76s. 3d. cash and 763. 74d. one month. further 
advance in prices was made in the afternoon, when 20,000 
tons were put through. Cleveland warrants rose from 
62s. 74d. to 63s. 3d. cash, and from 63s. 6d. to 63s. 94d. 
one month. Other dealings were at 633. 14d. twenty- 


seven days, 63s. 3d. thirty days, and 64s. three months, 
and closing sellers quoted 63s. 34d. cash and 63s. 9d. one 
month. ematite advanced from 76s. 6d, to 77s. 


cash, with buyers over at the latter price, and sellers 
at 3d. more. When the market opened to-day (Wed- 
nesday) the tone was irregular, and about 19, tons 
of Cleveland warrants were done at 63s., 63s, 6d., 
63s. 3d. and 63s. 4d. cash ; 63s. 6d., 63s. 114d. 633. 74d., 
63s. 10d., and 633, 7}d. one month; and 64s. 6d. three 
months. Sellers’ closing se were 63s. 2d. cash 
and 63s. 8d. one month. Hematite was again very strong, 
and 1500 tons changed hands at 783. 1d. cash, and from 
783. to 78s, 6d. one month, closing with buyers over. In 
the afternoon the tone of the market was inclined to be 
easier, and 14,000 tons of Cleveland warrants were dealt 
in at from 63s. to 63s. 2d. cash, and from 63s. 7d. to 63s. 8d, 
one month, and at 64s. 3d. three months. The close was 
firm with sellers at 4d. above the higher prices. Hematite 
was easier, and 2000 tons were done at 77s. 11d. cash, 78s, 3d. 
twenty-one days, and 78s. 4d. one month; but there were 
buyers over at 78s, 6d. for the latter position, and sellers 
at 78s. 04d. cash. The following are the market quotations 
for makers’ (No. 1) iron :—Olyde, 74s. ; Calder and Gart- 
sherrie, 74s. 6d.; Summerlee, 75s. 6d. ; a 71s. ; 
and Coltness, 85s. (all shipped at Glasgow) ; Glengarnock 
(shipped at Ardrossan), 74s.; Shotts paar § ge at Leith), 
74s. ; and Carron (shipped at Grangemouth), 75s. 

Sulphate of aemmante,-- Seige of ammonia still keeps 
quiet, and the price is a shade easier this week, the 
quotation being from 12/. 2s. 6d. to 12/. 33. 9d. per ton for 

rompt business, Glasgow or Leith. Shipments last week 
| so ith Harbour amounted to 2159 tons. 


Scotch Stel Trade.—The Scotch steel trade is just now 
exhibiting signs of increased activity. Not only has there 
been a big demand from abroai—Japan, America, and 
the Continent—but for the home market there has lately 
been considerable buying. Large quantities of plater, 
angles, and constructional material have been booked, 
| steel-makers report that a proportion of their 
immediate output has been sold. There can be no doubt 
that the high price to which hematite has risen is partly 
the cause of this increased activity; and it is said 
that steel-makers are, at the moment, none too anxious 
sellers. Prices are very firm, and are :—Ship-plates, 


7l. 7s. 6d. per ton; boiler-plates, 7/. 17s. 6d. per ton; and 
angles, 7/. per ton—all less 5 per cent. 

Shipbuilding.— Notwithstanding the strike of the Clyde 
boiler-makers, the figures showing the amount of new 
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tonnage launched on the river during the month of 
November are very satisfactory. The number of vessels 
was twenty-five, and these made up a total of 41,016 tons, 
and when this latter amount is added on to the figures for 
the previous ten months, we have the grand total of 
560,878 tons.. This in itself constitutes a record; but 
another record has also been made, as the largest total 
for any former year was in 1905, when the tonnage was 
539,850 tons, or 11,028 tons less than for this year to date. 
Including the figures for the other districts, the output for 
the whole of Scotland during November was 32 vessels, of 
46,316 yr making a total tonnage for the eleven 
months of the year of 603,920. This is the highest figure 
ever touched in Scotch shipbuilding statistics, and when 
compared with the record for the full year of 1905, gives 
an increase of almost 16,000 tons, and we have still a 
month to go. Now, as to new work, it is regrettable 
that very little has been reported during the past month, 
but several vessels have been placed on the Clyde, and 
shipbuilders state that they have received a few more 
inquiries lately. Whether or not these are fixed up 
here, there is one thing certain—that owiug to the 
very heavy advances in raw material, the cost of 
new tonnage is almost bound to make shipowners 
pause before ordering new vessels. 


Scotch Pig Iron Position.—The strong demand for 
Scotch foundry iron and Scotch hematite continues to a 
feature of much a sy oe in local circles, and a fair 
amount of business has been put through. Indeed, the 
position of the Scotch hematite makers is exceptionally 
strong, and they have lately been so placed as to be able 
to name their own terms. At the end of last week the 
price was 75s. per ton, as against 73s. 6d. the previous 
week. On Monday morning, when business was resumed, 
an improved inquiry was again evident, and some sales 
were recorded up to 77s. 6d., but with the advance in 
Cumberland hematite warrants to 77s. yesterday, some 
makers are said to have raised their quotation to 80s. in 
the afternoon. America is still a pressing buyer, and 
within the past week some heavy orders are reported from 
the States. Of course, as mentioned before, buyers are 
finding some difficulty in pas orders for even near 
dates, as producers are nearly all sold for early delivery. 
It is stated to-night that Scotch makers have withdrawn 
their quotations, and it is said that it is questionable if 
they would part with any quantity even at 80s. per ton. 


Malleable Iron—Advance in Prices.—The malleable 
iron trade has lately shown signs of improvement, but a 
deal more business would still be welcomed. The 
increased price of raw material and fuel has forced 
makers to advance their prices. Ata meeting of the West 
of Scotland Malleable Iron-Makers, held in Glasgow, on 
Monday, it was resolved to raise prices by 10s. per ton. 
The basis price of crown bars is now 71. 17s. 6d, ton, 
less 5 per cent.; steel bars are 8/. per ton ; unbranded 
bars, 7/. 153. per ton—all less 5 per cent. Narrow strips 
were also raised 10s. per ton, 


Broad Hoops and Strips Advanced in Price.—Scotch |' 
makers of broad hoops and shorn strips have advanced 
their prices by 12s. 6d. per ton. The quotations will now 

for broad hoops, 9. per ton, and for broad strips 
9. 78. 6d. per ton, each less 5 per cent. The increase is 
due to the recent advances in raw material and fuel. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—New business in the large steam-coal market 
has been upon a comparatively limited scale ; there have, 
however, been numerous inquiries for early shipment, 
and quotations have shown firmness. The best large has 
been quoted at 15s. 6d. to 16s. per ton, while secondary 
uvalities have ran from 14s. 6d. to 15s. 6d. per ton. 
ouse coal has shown no quotable change; the best 
ordinary qualities have made 13s. 6d. to 14s. 6d. per ton, 
while secondary > hata have brought 11s. to 13s. per 
ton; No. 3 Rhondda large has been quoted at 16s. per ton. 
Foundry coke has brought 22s. to per ton, and fur- 
nace ditto 17s. to 183. per ton. As regards iron ore, 
Rubio has made 21s. 6d. to 22s. per ton, and Almeria 
2ls. to 2ls. 6d. per ton, upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 
Wireless Telegraphy.— Experiments in wireless tele- 
phy have been carried on between ships in reserve at 
vonport and the cruiser Furious, in the neighbourhood 
of Lagos. The experiments, which were of a confidential 
nature, are intended to test the efficiency of the new 
‘‘tuning ” apparatus which has recently been fitted in all 
warships. far, they have been highly successful. 


Llanelly.—The steel trade has been active, and some of 
the works are booked ahead to such an extent that they 
cannot avail themselves of present high prices. The tin- 

late trade is also brisk. Russia is again expected to 
won a good customer, and San Francisco has been 
purchasing largely. 

Larger Locomotives.—A special Great Western inspec- 
tion train left Newport on Sunday, with Mr. Roberts 
(London), assistant-superintendent of the line, accom- 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line 


panied by local district officials. The inspection was | represents 1s. in the case of tin plates, hematite, Scotch and Cleveland iron, and lI. in all other cases. 


made wit 


change will economise loads, and dispense with several 
sets of men. The object of the inspection was to try all the 
sidings from Newport to Ebbw Vale and Nantyglo. 


Dowlais.—At the Big Mill there has been a fair ton 
of miscellaneous production, including colliery rai 


a view to introducing @ new type of engine | The price of quicksilver is per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal 
(No. 280), in place of the present (No. 262) type. The | prices are per ton. Heavy steel rails are to Middlesbrough quotations. it 


in plates are per box of I.C. cokes. 


H M.S. ‘‘Dreapnoucut.”—The battleship Dread-| was made with the construction of another vessel of the 


nought returned to Portsmouth on Sunday, after com-| same class at Portsmouth, although for several weeks 


angles, fish-plates, &c. There has, however, been a pleting her 24 hours’ acceptance trials in the Channel. | past material has been prepared and laid alongside the 


comparatively small output at the Goat Mill. Work in 


« behaviour of the machinery proved very satisfactory, | building-slip in readiness. The new ship is to be com- 


connection with new blast-furnace plant is being rapidly | and it will therefore be taken over im iately by the | pleted, ready for commissioning, within two years from 





pushed forward. naval authorities. The previous day the official start | the official commencement of building. 
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To say that all the destructive fires that have 
occurred could have been prevented had timely warn- 
ing of their beginnings been given, is perhaps to utter 
what cannot be substantiated, and yet there is little 
doubt that many a great fire that has taken place 
might have been rendered quite insignificant, and 
property to an enormous value have been saved, had it 
been possible to obtain knowledge of the danger betore 
too late to attempt anything beyond the salvation of 
surrounding property. Many attempts have, with 
more or Jess success, been made to devise some simple 
and effective means whereby, in case of fire, notice 
would be automatically given to a watchman, to the 
police, or to a fire-station, in time to prevent, in most 
cases, any serious damage being done. One of these 
instruments we are now about to deseribe, as indicat- 
ing the way in which, by taking advantage of the 
electric current, the sensitiveness of mercury to ex- 
pansion by heat is made use of to give a complete 
series of signals during the early stages of a fire. 

This instrument is the Leslie-Walker fire-detector, 
which is manufactured and installed by the Leslie- 
Walker Fire-Alarm Company, 166, Buchanan-street, 
Glasgow, and Gamage-buildings, Holborn, E.C., and 
which has now been adopted in many large and im- 
portant buildings in different parts of the country. 
When any instrument of this kind is used, it is, 
of course, absolutely necessary that it should be reli- 
able, otherwise it gives a sense of security which may 
prove utterly false, and lead to results worse than if the 
instrument had never been installed. With the Leslie- 
Walker detector in use it is claimed that the following 
important points are gained—namely :—(1) Complete 
compensation ; (2) immunity from false alarms ; and (3) 
that it reports a fire at the earliest possible stage. By 
the first of these is meant that, no matter what normal 
variation of temperature takes place in the protected 
area, the instrument will compensate for, or follow, 
that variation, and that the margin between safety and 
danger will remain the same, whether the temperature 
be at zero or at any normal high temperature. The 
importance of points Nos. 2 be 3 is self-evident. 

In any building installed throughout with this 
system, should a fire, even so small as may be caused 
hy the burning of a newspaper in any part of the 
premises, occur, a warning is instantly given locally 
on a bell, and the exact spot where the fire has 
occurred is shown on an indicator. This first call is 
termed the ‘caution call.” Should the fire not at 
once be extinguished, then a second call is given, 
either on a gong outside the main entrance of the 
huilding, or, where permitted, direct to the fire- 
station. This signal is called the ‘‘danger alarm.” 
‘he action of the instrument will, however, be 

etter understood if we refer to the engravings, Figs. 1 
ind 2, above. In these, Fig. 1 illustrates the de- 
tector as it appears complete and ready to be fixed 
o the ceiling of a room, while Fig. 2 shows the same 
with the outer casing removed. Both these views 
show the detector in the reverse position to that it has 
when fixed, the mercury tube being seen in the upper 

















part of the engraving, whereas it is below the carrier 
when fixed. ‘This tube is the vital part of the appa- 
ratus, the casing and base seen in Fig. 1 being 
merely the mounting on which the tube is carried, 
and the means whereby the wires are attached to it. 

The tube is shown in detail in Fig. 3, referring to 
which, the bulb A, with very thin walls, is filled with 
mercury, and exposes a large surface to the atmos- 
phere. The part B is a very fine capillary tube which 
conveys the mercury from A to the compensating 
chamber C, this chamber being partly filled with mer- 
cury. At the point Da platinum wire is fused into 
the tube A, and is always in contact with the mercury, 
and at E and F are two platinum wires fused into the 
normally empty contact-tube, which tube and all the 
connecting- wires are embedded in plaster-of-paris. 

Now under normal conditions the mercury in the 
tube A expands and contracts with varying tempera- 
tures. These varying temperatures ma Be due to 
summer and winter conditions, to artificial heating 
or lighting, or any such-like cause. When the 
expansion due to rises of temperature from these 
causes takes place, the mercury in the tube A is 
relieved of the pressure upon it by flowing through the 
fine tube B into the chamber C, the reason for this 
preference being that mercury does not readily flow 
into an empty tube, and, so long as the carrying capa- 
city of the tube B is not exceeded, the mercury will 
flow into the chamber C, through B, rather than travel 
up the empty contact pipe. It is possible to regulate 
the flow through the tube B by making the tube finer 
or broader, and the severest normal conditions can 
therefore be satisfied. If, however, the expansion 
of the mercury in A be so rapid that it cannot pass 
through B, it is then forced up the contact-tube, 
comes in contact with the platinum wires, and gives 
the necessary alarm. A fall of temperature in the 
mercury does not cause a shrinkage below D, but the 
mercury descends inC. The margin between danger 
and safety is, therefore, the gap between the level of 
the mercury at the point marked D and the contact 
wire E ; and whatever normal conditions prevail, that 
muagin is not altered, for the mercury only enters the 
contact-tube under abnormal pressure. 

Owing to the construction of the compensating tube 
it is claimed that the detector is absolutely immune 
from the possibility of false alarms, for where ex- 
ceptional conditions are met with, such as in a foundry, 
a aor semen or a drying stove, an instrument called a 
ratiometer, which registers the maximum rate of 
increase of temperature, is temporarily instaJled in any 
place where a detector is to fixed ; and when the 
maximum rate of increase is ascertained, a detector 
which will compensate four times as quickly as the 
rate registered is fixed, thus leaving a large margin of 
safety against false alarms. 

The act of removing the outer casing causes a 
special contact to be made, and a distinctive call to 
be at once given, so that any interference with the 
instrument is impossible. The merc ing sealed 
in a vacuum, should the tube be accidentally or inten- 
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tionally broken, the mercury will be at once forced into 
the contact-tube and connect the wires D, E, and F 
simultaneously, by which means a distinctive call will 
also be given. An additional advantage of the mercury 
being in a vacuum is that it cannot deteriorate, and 
the contact is therefore always perfect. 

In any building to be protected, detectors are fixed 
to the ceiling in each room or place to be protected, 
and wires connect each instrument with an indicator 
board, as well as to the necessary bells and batteries. 
In case of a fire breaking out, a sudden wave of heat 
rises to the ceiling. This affects the mercury in the 
tube of the detector, and expands it rapidly. The 
expansion being too great to be relieved along the tube 
B, the mercury passes into the contact tube, and con- 
nection with the platinum wires, as before mentioned, 
and the alarm signal is given ; the first bell to be rung 
being that in connection with EK, and the second one 
that in connection with F. 

By an ingenious system of wiring the whole of the 
circuits may be tested, night and morning, by simply 
pang & button at the indicator board; and further- 
more, should a wire be accidentally cut or broken, 
and should a fire break out when such a fault has 
occurred, the alarm would still be given. Of course, 
the battery must be kept in order, or the instrument 
will become inert. 

We had the opportunity some little time ago of 
witnessing the effect of lighting a newspaper in one 
corner of a room where one of these detectors was 
installed, and were struck by the rapid way in which 
the alarm was given, the time being only a few 
seconds. We also understand that not long ago a 
demonstration was given in a room about 45 ft. 
square by 45 ft. high. In this case the lighting of 
a newspaper in the room was signalled in 15 seconds. 
In a hall 150 ft. long and 70 ft. wide by 80 ft. high, 
at the Glasgow University, three detectors were in- 
stalled, and a newspaper lighted at one end of the 
room. A call was in this case given in 20 seconds, all 
three detectors coming into action. 

This system has not long been before the public, 
and has only recently been put upon the market, but 
we understand that it has already detected outbreaks 
of fire ; in one case at one of the schools at Harrow, 
and in another case in the engineer’s quarters at the 
Houses of Parliament. 








INDUSTRIAL NOTES. 

THE report of the Labour Department of the Board 
of Trade on ‘‘Standard Time Rates of Wages and 
Hours of Labour in force in the United Kingdom 
at October 1, 1906,” is extremely valuable in view of 
the stricter adhesion to the House of Commons resolu- 
tion with respect to trade-union rates as a basis for 
all contracts made with contractors with the Govern- 
ment. The first of such reports was issued in 1894, 
béing Part III. of the first report of the Labour 
Department on ‘‘ Wages and Hours of Labour,” and a 
second report in 1900 on ‘ Standard Time Rates of 
Wages in the United Kingdom.” The Labour Depart- 
ment found a basis for such compilation in several of 
the annual reports of the more important trade unions 
issued from year to year. These were intended to 
inform the members of the recognised rates in the 
several cities, towns, and otber ces to which they 
might ‘migrate in search of canta ment, so that they 
should not be led to accept work at less than the 
recognised trade union rate in such district or locality. 
But in this report the figures given are upon 
the returns of employers’ associations and federations 
as well as upon those made by trade unions, so that 
the tables given may be assumed to be reliable and 
correct. In the engineering and shipbuilding groups 
all branches and sections are included. It will be 
seen, therefore, that the list is largely inclusive. 

There is an almost marvellous uniformity in the 
standard rates in these trades. Of course, there are 
some variations in different localities, from 39s. per 
week in London to 32s. per week in several centres, 
while in a few districts the rates go lower, to 28s. per 
week. The hours of labour also vary, from 48 to 54 
per week, the general rate being 53 or 54 hours 
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per week. At one period there was a great outcry 
about the desire of the workers for uniformity of rates ; 
but it would seem that the natural ‘trend during the 
last 30 or 40 years has been towards general uniformity, 
with here and there exceptions. One effect of this has 
been a greater equality in estimating on the basis of 
wages ; another has been to level up the capacity and 
worth of the workmen. If all expect the same rate of 
wages, the employer will expect the same high standard 
of efficiency. In the building trades group are included 
bricklayers, masons, carpenters and joiners, slaters, 
plumbers, plasterers, painters, and labourers. In this 
group the variations are greater, both as to localities 
and as to the branch of work engaged in. Masons and 
bricklayers vary but little, carpenters and joiners more 
80, according to locality. The rates are reckoned at so 
much per hour. The highest rates are in ym yy = 
per hour—for the three branches named, and 11d. for 

lasterers and plumbers; the hours are 50 per week. 

n other districts and localities wages are even so low 
as 5$d. or 6d. per hour, but the range generally is from 
7d. to 9d. per hour. The hours vary from 48 to 564 
per week. The variations in different towns and places 
are too many to be set out here, as they would occupy 
too much space. But there is a tendency in all the 
branches of the building trades to level up rates of 
wages, and to secure uniform hours. 





The reply of the Board of Admiralty to the numerous 
petitions of the workpeople, and the interviews with 
the Lords Commissioners, has been promulgated, and 
the decision appears to have given great satisfaction 
to those specially affected. The advance in wages 
ranges from ls. to 2s. per week. The increase mostly 
affects skilled and unskilled labourers whose wages 
had ranged from 193. to 22s. per week. Those pre- 
viously paid 193. per week have been raised to a mini- 
mum of 21s, ; those formerly paid 2ls. are raised to 
223. minimum and to 28s. per week maximum ; and 
the minimum rates in the great majority of trades are 
advanced 1s, per week. For the higher skilled trades 
the advance is 2s. per week—that is, 24s. to 26s. per 
week minimum, as the standard rate. The public 
generally will not resent this increase, though in the 
aggregate the total &nnual bill will be largely in- 
creased. But with the idea of making the State the 
model employer the Government could not well resist 
the demands for an increase. As a general rule the 
wages paid in private shipyards are higher than those 
paid in the Royal Dockyards, hence the private em- 
ployer is at a disadvantage. Of course, the Govern- 
ment says, and rightly, that the State-employed men 
have other advantages ; exactly eo. In the same way 
the State has advantages over the private employer. 
The sites, buildings, plants, machinery, and all labour- 
saving +e are held by the State as owner, 
whereas the private employer, firm or concern, has 
to purchase all these and set them down to capital 
account and pay interest thereon, either as owners or 
as lessees, Platform orators too often ignore these 
facts when claiming that the costs of ships, arms, and 
what not is less when done direct by State employment 
than when let by contract to outside employers. In 
estimating cost to the nation it is but fair that all the 
State ae and the private employers’ disad- 
vantages shall be noted and compared. Of course, it 
would be uneconomical to allow the sites, buildings, 
plants, &c., of the State to lie idle. 





The President of the Local Government Board has 
taken a rather unusual course in the way in which 
he has repudiated ‘‘ State Socialism.” Formerly 
he was one of the foremost in the band of Social 
Democrats who flouted capitalism in this country, 
and declared that trade unionism, as it existed in 
1889-90, and for some time oubesqnentie, was quite 
unable to cope with the great social problems of the 
day. In his interview with Herr Beumer, as stated by 
the latter in a debate in the German Reichstag, he is 
alleged to have authorised the latter to declare that 
he ‘‘ was not in favour of making the workman dis- 
contented with the wages he had hitherto received in 
the precipitate fashion in which it was done in France 
and pecmry That should be effected step by step.” 
He added that for bringing about a new epoch, the 
only practical ground was, in his view, offered by the 
trade unions solely; but to their practical methed 
and practical attitude he would like to add the en- 
thusiasm of the Socialists, so ‘that they might include 
even untrained labour in the amelioration of the con- 
ditions of life. He based h's view on the theory that 
the more pues got the more they wanted ; and he 
thought that thus he should reach the same goal as 
was aimed at by the leaders of Continental Social 
Democracy. This recantation is notable, and the right 
honourable gentleman is to be congratulated upon 
his pluck in giving his views publicity in whatever 
form he thought best. It is an evidence that the 
foolish utterances of seventeen or fifteen years ago are 
being discounted ‘by the best of the men who preached 
State Socialism at that date. Further evidence is 


the error of their ways. So far as one can now see, 
the best thing to be done is for labour and capital to 
negotiate, in a liberal spirit, upon points of variance 
as they arise. 


The Amalgamated Engineers’ Journal for December 
states that the increase in membership continues.. In 
the last report it was able to record an increase of over 
1000 members in the month, making a total member- 
ship at date of 103,883. In the past quarter the 
finances were so favourable that a balance of income 
over expenditure of 26,6197. was added to the funds, 
the total of which had reached at date 706,264/. 3s. 5d. 
The returns as to employment are not so good, but 
doubtless they were affected by the disputes on the 
Clyde, and on the North-East Coast. The chart line 
of unemployment reached its lowest level for the year 
at the end of August, since which date there has been 
a sharp sues tendency, but even now it has not 
quite reached the higher level of last year at date of 
report. The general secretary and editor of the 
Journal gives the Trade Disputes Bill as it left the 
Commons, and pays a well-merited compliment to the 
member for Clitheroe. Other contributions are Par- 
liamentary notes; anti-sweating conference; the 
electrician primers: the internal-combustion engine ; 
technical notes ; poor law relief ; mechanics and draw- 
ing, and the Stanley Show. The position of the Com- 
pensation Bill in the Commons is referred to, but 
there is no criticism on what was done on the report 
stage, as it had not reached the House from the 
Committee to which it was relegated. The Journal 
becomes more and more a guide to the members of 
the union on various matters, industrial and technical. 


The December number of the Ironworkers’ Journal 
ey a report of the general council meeting recently 
eld in the Palatine Hotel, Manchester, when the 
amended rules were dealt with, as were other matters 
yan to the internal affairs of the Association of 
ron and Steel-Workers of Great Britain. By the new 
rules certain benefits are increased. The old and tried 
officers were re-elected ; but in one instance an old 
member tendered his resignation, having accepted the 
ser ame of night-shift manager in the firm in which he 
as long been engaged. This one fact speaks volumes ; 
the employer selected for the post a man well known 
as a member and officer of his union ; the promotion 
was applauded by his brother members. In this way 
the employers and employed are being drawn together 
in those extensive industries, noted everywhere now 
for conciliation boards, by which wages are regulated 
and the conditions of employment are settled. In con- 
sequence of a change in the rules as regards extended 
benefits, the council have called for a full return of 
all members, with date of entrance, and a statement 
how they stand in respect of arrears. It would appear 
that some neglectful members are always in association 
but seldom in benefit ; the latter will now have to “‘ toe 
the line.” It would seem that the proportion in 
arrears and out of benefit is not large, and is chiefly 
confined to a few firms. Dated cards were suggested ; 
but it was stated that these had heen tried, and 
abandoned because of the opposition of the members. 
Doubtless those in arrears were the chief opponents 
of a system that showed on the face of it their own 
want of punctuality in the payment of contributions. 
It is reported that in compensation cases under the 
Act a large sum had been received for injured members ; 
but in no case had the union to go into court, although 
in one instance a solicitor had been engaged. There 
were two cases pending, in one of which a solicitor 
had the case in hand. 





The important All-Grades Conference of the Amal- 
gamated Society of Railway Servants, held at Bir- 
mingham last week, would seem to indicate that 
serious trouble may arise in connection with the 
demands of the empioyés, unless the companies and 
the union can mutually arrange terms or a com- 
promise. The proceedings were carried on mostly 
with closed doors, only scraps of information being 
supplied to the Press as to what was done, and the 
resolutions passed. The difficulty which the union 
has had to contend with hitherto has been that of 
dealing with different grades and sections. An effort 
is being made to agree to a programme which shall be 
acceptable to all grades, and then unite in a great 
effort to enforce their claims. The membership of the 
union is said to be 65,000, apart from the 14,000 
locomotive drivers and firemen. The delegates elected 
to the Conference number 573, exclusive cf repre- 
sentatives from the union referred to, with which at 
resent there is a hitch; but twelve of the elected 
elegates were absent, as leave was refused, so that 
561 were present. It is intended that the demands 
set forth. in the programme decided upon shall be 
presented to the companies concerned before they are 
made public. But this will not be yet, as further 
conferences and meetings of the executive wil] have to 
take place before action-is taken. This is needful, for 





o by the criticism of some of the non-official 
of to day, passed upon those who have seen 


eaders 


any false step may cause an ther Taff Vale case, due 
to the same union. An atiack upon the general 





secretary was made, which resulted in a vote of con- 
fidence in the Member for Derby by the Conference. 
These internal disputes will retard the scheme for a 
general all-round settlement with the companies on 
the basis of the programme as finally agreed upon, 
unless the differences can be removed. As it is, the 
public, as well as the railway companies, cannot but 
regard the movement inaugurated with serious con- 
cern, for it might derange the whole transit syst: i 
of the country if action were taken simultaneously. 





The accountants to the Midland Wages Board issu:d 
their return as regards the net selling price of iron at 
the end of last week. It shows an average advance in 
prices of 1s. 3d. per ton. But this fell short of the 
amount necessary to increase the wages of the men. 
The price for puddling therefore remains the same— 
83. 9d. per ton—and other wages in proportion. It 
was expected by the men that the 3d. per ton reduction 
in July and August would have been restored on this 
occasion, but they were disappointed. There was an 
increase in production of 5676 tons, as well as an 
increase of ls. 3d. in price. In some classes of iron 
there was a large increase in September and October 
over the two previous months. With the present boom 
in pig iron, wages can scarcely fail to go up at the next 
ascertainment of prices, unless there is a reaction. 





In the iron and steel trades the tone of the market 
in the Midlands continues good. All prices are firm, 
with an upward tendency. In some classes of iron ad- 
vances on previous rates are easily obtainable, It is 
expected that at the next quarterly meeting an advance 
will be declared both in best and common bars. There 
is, it is said, no lack of orders, but complaints are rife 
as to the high price of pig iron, in which, indeed, there 
seems to be a boom, large quantities being exported to 
our usual competitors. Tinplate manufacturers also 
complain of the scarcity of steel. Galvanisers are still 
pressed with orders in spite of the high rates. 





Members of the Miners’ Federation in the Black 
Country commence this month to wear medals in order 
to distinguish them from non-union men. This isa first 
step towards inaugurating the policy of the South 
Wales and Monmouthshire miners—that is, of ‘‘ per- 
suading ” non-union men to join the union or leave the 
district. In Wales the plan seems to have been suc- 
cessful, so that other districts are rather anxious to 
follow the lead given. 





It is alleged that a serious breach of the Contract 
Labour Law has been committed in North Carolina by 
the owners of cotton mills, and it is said that the mill- 
owners will be prosecuted if it be found that the con- 
tracts were signed out of the United States. It is 
reported that 1000 Irish and English girls were induced 
to sign contracts by statements which misrepresented 
the facts of the case, and on arrival they found that 
they had to accept work at the mills at lower rates 
than were guaranteed. 


Some trouble is still affecting the textile trades both 
in Yorkshire and Lancashire. In the former county 
the dyers appear determined to exact their full demand 
of 10 per cent. advance. Over thirty establishments, 
employing 15,000 workers, are, it is said, affected. 
The employers, it appears, have offered to give the ad- 
vance if pwn a free hand in machine and other 
organisations in their establishments, but they agree 
that the displacement of labour shall be gradual, not 
more than 5 per cent. to be discharged within the first 
six months. The men have rejected the terms. It 
seems to be a matter for friendly negotiation, for the 
statements on one side differ from those on the other. 
The matter is too serious for a strike. 


The Canadians are forming a Labour Party. The 
start was made in British Columbia. The first meet- 
ing of delegates was held in Winnipeg, in the Trades 
Hall of that town. Some prominent leaders were 
nominated for several posts. But there, as here, the 
socialists and the trade unionists are at variance, and 
some delegates left the meeting; but a Labour Party 
was constituted. 





The engineers in the Hull district demanded an 
advance of 3s. per week ; the employers refused ; the 
men retorted by refusing to work overtime. The 
employers replied by giving notice that all who refused 
to work overtime after December | will be dismissed. 
This affects all grades and branches of the Amal- 
gamated Society of Engineers. 








Sour Wages anp West Arrica.—The Sun Line of 
steamers has published particulars of a new service 0! 
passenger and cargo steamers from Antwerp, Newport, 
and, if the traffic warrants it, from other British ports tv 
Axim, Sekondi, and other West African ports. Thx 
service will be maintained by a fleet of twelve high-clas: 
modern liners of from 2000 to 4000 tons register. 





first departure was made from Newport on Tuesday b) 
the Maritta, 2746 tons displacement. 
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THE DEVELOPMENT AND PRESENT 
STATUS OF THE STEAM-TURBINE IN 
LAND AND MARINE WORK.* 

By E. M. Speakman. 
(Concluded from page 7495.) 
MEASUREMENT OF PoweR DEVELOPED. 

Tuk impossibility of ‘*indicating” steam-turbines (in 
the ordinary sense) has directed attention to the measure- 
ment of brake horse-power, for it is only on this basis that 
their correct thermal efficiency can be determined. Several 
ingenious instruments have been invented for measuring 
the torque in the shaft, and the necessity for comparing 
this with reciprocating practice has resulted in some 
highly interesting discoveries regarding the stresses in 
propeller shafting when these instruments have been used 
on ordinary ves. The simplest method of arriving at 
the power of an electrical turbine is by the use of a water 
brake. Readings of pressure and s of rotation can 
then be obtained in conjunction with the power, and the 
turbine being afterwards coupled to a generator, these 

ressures form an ongly correct guide to the power deve- 
oped. Another method is to use a simple water resis- 
tance when the turbine is —— direct to the generator. 

While the former method has long been in use for 

finding the mechanical efficiency of small stationary 


Fig. 3b. 
FOTTINGER TORSION INDICATO2# AS 
APPLIED TO GERMAN CRUISER 
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indicators in reciprocating work. A full description of 
the Denny-Johnson meter was given by r. Ward 
in the course of the discussion on the author’s paper 
of last year. [This meter was fully described and illus- 
oT in Excineerine, April 7, 1905, vol. Ixxix., page 
440. 

In Germany a different form of indicator is employed. 
The subject of torsional vibration of shafting has received 
very careful attention in that country, and the types of 
meter employed by Frahm and Fiéttinger have been 
specially designed to secure definite records of this fluctua- 
tion of stress, as opposed to the Denny-Johnson meter, 
from which only the mean torque can be read ; the German 
methods involve greater complication, but suggest some 
important possibilities in design. The distance between 
the engine and propeller is generally considerable, and the 
shaft, therefore, should not be regarded as rigid, but rather 
as a torsional spring, more or less elastic according to its 
proportions, which is kept under stress by the opposite 
couples at its ends. With the engine running perfectly 
uniformly, as in the case of a turbine against a constant 
resistance, the shaft would undergo a constant stress, and 
the torsion would therefore be constant also, but with the 
fluctuation in turning moment due to pressure and weight 
of reciprocating parts, the torsion due to the engine is far 
from constant. Moreover, the inevitable fluctuation in 
propeller resistance at the other end of the shaft increases 
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engines, the accurate determination of the brake horse- 
power of marine engines has been greatly neglected. 
As long ago as 1877,t Mr. W. Froude suggested the use of 
a large water brake secured to the propeller shaft in the 
place of the screw, the trial being made while the vessel 
was at rest; and engines are frequently run with the 
propeller shaft disconnected, the frictional power, running 
ight, being measured with the ordinary indicator, a 
method which gives ample opportunity for error. The 
cost of running large marine engines in the shop in con- 
nection with a brake is prohibitive, while torsional 
dvnamometers on board ship are very difficult to apply. 
With the adoption of turbine mnchinery, therefore, it 
became absolutely necessary to have some method of 
measuring the power transmitted to the screw directly off 
the shaft ; and all meters hitherto made have been based 


on the well-known fact that even the strongest shafts | 


assume a twist under the influence of torque, and that 
the are of torsion, for stresses up to the elastic limit, will 
be directly proportional thereto. The work that has 
een done in England in this line has been entirely due 
the efforts of Messrs. William Denny and Brothers, 
1938 torsion-meter has been widely applied to vessels 
‘ed with steam turbines, with most satisfactory results. 
‘cce3s to experimental tank results is essential for the 
Cevelopment of the full value of the data obtained ; but, 
in any case, with marine turbines, a torsion-indicator is 
“S necessary for checking trial results as were ordinary 


heom 


” Abstract of paper read before the Institution of Engi- 
neers and Shipbuilders in Scotland, on October 23, 1906. 
En aaa Teansactions of the Institution of Mechanical 
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the oscillatory nature of the stress, and the shaft is there- | 
fore subject to torsional vibration of a very irregular and 
complex character. Consequently the are of torsion is 
continually varying, and the shaft even in the best (so- 
called) balanced engine is in a state of violent vibration, 
which, though it may easily escape the eye of an observer, | 
is yet instantly detected by either of the German types 
of indicator. To emphasise the degree of this vibration, 
it has been proved by measurements made by Frahm and | 





other side of the fixed disc to that of the tube. The 
diagram is taken in the usual way. 

From these diagrams may be worked out the effective 
torque curve at avy point in the revolution (Fig. 9, 
page 778), and thereby the brake horse-power or torsional 

orse-power determined, The curves shown in Figs. 10 
and 11 give the indicated horse-power, the torsional 
horse-power, and the mechanical efficiency for the Kaiser 
Wilhelm II. and the cruiser Hamburg. These figures 
are interesting and demand careful attention, for exact 
determinations of this loss in power are very rare.* 


THe Question or Retative Economy AnD Erriciency. 


The question of the relative economy of turbines and 
reciprocating engines, for marine propulsion and electric 
generation, has been the subject of very great professional 
attention during the last five years. In both cases com- 
mercial considerations enter largely into the comparison, 
and to attempt a final decision, after surveying only a 
component feature of the aggregate efficiency, would 
probably be to foster a delusion. In electrical work a 
direct measurement of the total thermal economy can be 
got by referring the steam consumption of engine and 
generator to the kilowatts coveleaal at the switchboard; 
and in the appendices will be found a large number of 
these test results, some of which are quite remarkable, 
while the turbine economy only is shown by actual brake 























test figures. In marine work, however, as far as the actual 
economy of the main engines only is concerned, there are, 
except for comparatively recent tests on naval vessels, 
practically no reliable steam-consumption data for piston 
engines. The indicated horse-power, moreover, is but 
a poor guide to the power delivered to the screw, and 
it is only during the last three years that the torsion- 
meter has enabled this to be taken. Again, in spite of 
the most weighty and influential arguments, both scientific 


Féttinger, quite independently—one with an electrical | and commercial, only three experimental tanks exist in 
indicator, the other with his mechanical type—that the | Britain whereby the important data of resistance and 
arc of torsion is even occasionally negative; in other | wake values, &c., can be determined. It is not, there- 


words, the shaft and engines are at times being dragged | 
round by the propeller, while at other moments the 
torsion stresses may attain three times their normal | 
magnitude. 

In the German cruiser Hamburg, and in the turbine- 
steamer Kaiser, the Fittinger meter, shown in Figs. 5 to8, | 
was adopted. The method of working will be easily seen | 
from the arrangement and details given. A disc (1), 
Fig. 8, is fixed direct to the shaft in a convenient place, 
while a few inches from it is a second disc (2) carried on 
a tube concentric with the shaft and as long as conveni- 
ence permits. (Obviously the test length is limited by 
the span between the bearings.) These discs perform 
—, the same functions as those in the Denny- 

ohnson meter; that is, the arc of torsion on the cir- 
cumference of the shaft is but small, but carried out to 
the circumference of the discs is magnified in proportion. 
Mechanism is so arranged between the two discs that 
their relative movement is reproduced and magnified by 
the same kind of pencil arrangement that is found in 
ordinary steam-indicators. The paper carrying the drum 
is also concentric with the shaft, but is placed on the 








fore, an easy matter to give a definite scientific analysis 
of the comparative performances of two exactly similar 
ships, even if in commercial development work it were 
always desirable to do so, and recourse must be had to 
comparisons on a broader basis. In the Appendices A, B, 
C, D, E, and F will be found tabular records of the service 
performance of turbine steamers compared with those of 
reciprocating engined vessels on the same service. As far 


| as actual steam consumptions are concerned, a figure of 


144 1b. per equivalent indicated horse-power was obtained 
in the Farbinia, while in the King Edward and H.M.S. 
Cobra it was about 16 Ib. for all purposes, and in H.M.S8, 
Viper 15 lb. H.M.S. Amethyst obtained a consumption of 


* For further reference to this subject, the papers of 
Dr. Fiéttinger to the German Society of Naval Architects 
contain practically all the published information on the 
question of effective torque. [The substance of theso 

pers, with illustrations, is given in Enctneertne of 
Jenner 26 last, vol. Ixxxi., page 107. See also vol. Ixxv., 
page 189, and vol. Ixxix., page 531.] 
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13.6 Ib. under these conditions, and all these figures com- 
pare well with the performance of the notoriously effi- 
cient R.M.S. Saxonia, wherein 14.3 lb. was the service 


re. 
An objection to turbines was raised at the outset on 
account of their consumption increasing as the s of 
rotation diminishes. Asa matter of fact, this increase is 
very slight for the first 12 per cent., but then becomes 
ter owing to the simultaneous decrease of power. 
he use of cruising turbines for the lower s is has 
assisted to restore the relation between blade speed and 
number of rows which is essential for good perform- 
ance, and down to nearly half speed the turbine is 
better than the piston-engine. A complete series of 
the results of the performance of the cruisers Ame- 
thyst and EA age was published in ENGINEERING in 
November, 1905, and the comparative features are corro- 
borated by the trials of later vessels. While the per- 
formance of reciprocating engines has remained almost 
stationary during the last four or five years, that of the 
turbine is continually improving, with the added know- 
ledge and experience of constant development. 


MULTIPLE Screws. 

The original difficulty encountered in the application 
of turbines to marine propulsion was in the design and 
arrangement of propellers for high speeds of rotation. 
The Turbinia was originally fitted with one shaft and one 


Fug. 9. 
/Q000H.P. CRUISER EFFECTIVE TORQUES 
AT DIFFERENT SPEEDS. 


N 


W- 92 


N+ 114 


N- 18 


N= 183 


N+ 151 


N- 154 
(e680) 





46 8 #02 H 6 HW WU2UM 


propeller, but it was found impossible to thus efficiently 
absorb the power, and recourse was had to multiple shafts 
and screws driven by a turbine in series. this means 
the power per shaft was reduced, and a smaller propeller 
made feasible. With a given pitch ratio, the absolute 
pitch was also reduced and higher revolutions obtained ; 
with the smaller diameter an increased head could be got 
which admitted a higher thrust per square inch of blade 
area, or, conversely, less blade area for a given total thrust. 
Following this idea to its logical conclusion, and sub- 
dividing the power over several shafts, smaller turbines 
were obtained with a correspondingly increased over-all effi- 
ciency. The question then became the exact harmonisa- 
tion of the propeller and the turbine for maximum pro- 
pulsive efficiency, and as more experience was obtained, 
the excessive multiplicity of propellers, two and three 
per shaft, was gradually discarded, as it became evident 
that no sacrifice of turbine efficiency was involved by 
slower revolutions, provided that the other proportions 
of the turbine were suitably modified. The almost uni- 
versal practice at present is to adopt one screw per shaft 
and to arrange the turbine to suit; only in very excep- 
tional would the use of tandem propellers be justi- 
fied. The number of shafts depends largely on the power 
developed ; three shafts are preferable where the turbine 
proportions admit of their use; but in very large instal- 
lations the individual size of the cylinders is reduced by 
having four, the governing feature being the proportions 
of the blading. 


AUXILIARY MACHINERY. 


Considerable modifications have been found desirable 
in the proportions of condensers and air-pumps for work- 
ing in conjunction with turbines, due to the greatly 
increased volume and reduced temperature of the steam. 
With well-designed apparatus, a vacuum of from 27 in. 
to 28 in. can generally be maintained with about 1 square 
foot of surface per indicated horse-power, and a circula- 
tion at 70 deg. Fahr. of my times the feed-water. A 
vacuum, however, of from 28 in. to 29 in. will effect a 
saving of about from 5 to 6 per cent. in the steam 
consumption of the main unit; but to obtain this a 
higher ratio of cooling surface to horse-power—possibly 
1.4 square feet—must be allowed, as well as a con- 
siderable increase in the quantity of circulating water— 
never a difficult matter in marine work, whi however, 
the surface is rather less, A proportionally r air- 
pump should be employed as well, but the additional 





power required for this and the larger circulating pump 





will not exceed from 1 to 14 per cent. on the total power, 
leaving a net gain in economy of about 44 to 5 per cent. 
due to the high vacuum. For vacua above 28 in. pumps 
of ordinary construction are unsuitable, and the de- 
sirability of using (when convenient) the highest possible 
vacua demands the employment of greater refinements. 
It is desirable to maintain the temperature difference 
between the cooling water leaving the condenser and 
that due to the vacuum as small as possible, and by the 
help of the ‘‘ vacuum augmenter” this can be reduced to 
below 5 deg. Fahr., even with high rates of condensation 
per square foot. The action of the augmenter is to draw 
off the residual air to a much greater extent than is 
possible with ordinary pumps alone, and the condensa- 
tion takes place with much greater rapidity and allows a 
great reduction in the cooling surface, provided that the 
circulating water is not diminished in volume, and that 
the velocity through the tubes is kept about 5 ft. per 
second, the total quantity being equal to at least fifty 
times the feed water. The following table illustrates the 
gain of energy due to these higher vacua, assuming 
adiabatic expansion from 150 lb. to 14 lb. absolute :— 























































































Vacuum .. - a 26 in. 27 in. 28 in. 
Temperature, deg. Fahr. | on 116 102 
Volume per pound, cubic feet 137.5 177.5 256 
B.Th.U. available per pound 277 293 312 
Increase in B.Th.U.  .. os ‘i 16 19 
Increase per cent. 5.77 6.48 
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CURVES OF B.H.P AND MECHANICAL EFFICIENCY 
OBTAINED WITH FOTTINGER TORSION INDIGATOR, 


To obtain a similar increase in available energy by 
merely increasing the pressure above 150 lb., compared 
with reducing it from 27 to 28 in., it would be necessary 
to go up to over 200 lb. absolute, while in the case of the 
26-in. vacuum it would be necessary to go to over 250 Ib., 
and either pressure would greatly increase the weight and 


volume involves much larger exhaust pipes than were 
usual, and it should be noted that the upper tubes in the 
condenser need to be much more widely spaced to allow 
an easy flow of steam around them. On account of the 
lower hot-well temperatures, it is generally desirable to 
fit feed-water heaters fed by steam from the exhaust of 
the suxiliary engines. Turbine-driven auxiliaries are 
frequently su ted, and turbines have occasionaily been 
adopted for 4 while several of the Channel steamers, 
some large warships, and the new Cunarders are fitted 
with turbo-electric lighting sets, thus obviating the vibra- 
tion so frequently set up by the dynamo engine. 


Gas-TURBINES. 

While the solution of the gas-turbine problem does not 
seem entirely impossible—in fact, gas-turbines have 
already been made to rotate—little or no direct develop- 
ment can be expected until numerous difficulties of a 
practical nature have been overcome. The principles of 
turbo-mechanics are already well known, and are some- 
what similar for gas and steam. Granted that the speed 
of the vapour due to explosion must be abnormally high 
—unless the temperature difference is very sm in 
which case the energy available will also be very small— 
the speed of the turbine must also be high, and therefore 
difficult of application, unless the efficiency be sacrificed. 
The negative work of compression required must form a 
large proportion of the total power developed and must 
be deducted therefrom; hence any inefficiency in the 

of compression and conversion into work will 
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APPENDIX C. 


a insuperable. 
the steam-turbine enables on: 
foresee innumerable difficulties in the way of gas.tur- 
bines; but, fortunately, a difficulty anticipated is of ma‘e- 
rial assistance towards its solution. 








roportion of heat rejected must be 
ly if an attempt is made to keep the te. 
rature down, and this is probably the most serious 
ifficulty, for the consequent effect on heat efficiency 
very detrimental, while to adopt high temperature }: 
involve the rapid destruction of blades and nozzles 
feature that seems at 
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Comparative Statement of Mileage and Coal Consumption 
of Clyde Passenger Steamers Propelled by Steam-Tur- 





bines and by Reciprocating Engines.* 
gild\a ls. lagi 
m le tw | as ics 6g 
vem iBT BEL 2 Se BEY ae 
e| S$ |/a|/ a |A® | Be] go 
—— SS es 
ft. | ft. | ft. in. | 
King Edward .. . T | 250/ 30/6 0! 650 18.5 | 1994 
Queen Alexandra ..| T | 270| 32/7 0) 750/19 | 2077 
Duchess of Hamilton R 250 | 30'5 6| 6388 16 | 1780 
Juno .- «| Bi} 245|20/6 8] 682 | 17.5 | 1497 
' | 
| Miles | Av 
: , | Coal | Sail- | “0 |nverage 
Vessel. Season. |Mileage.| : per Coal per 
| Shipped! ing. | Ton. nig 
tons | days | tons 
| 1901 | 12,116 | 1429 | 79 | 847 181 
1902 | 15,605 | 1897 | 110 | 8.24| 17.25 
King Edward {| 1903 | 18,485 | 2180 | 106 | 845) 20.6 
| 1904 | 19,253 | 2839 | 106 | 8.23) 22 
| 1905 | 20,9296 | 2351 | 122 | 89 | 19.295 
{ 1902 | 16,598 | 20387 | 106 814) 19.2 
Queen Alex-} 1903 19,421 | 2393 | 125 | 811 | 19.15 
andra | 1904 | 19,978 | 2684 | 123 | 844| 21.92 
1905 | 18,439 | 2048 | 112 | 9.0 18.25 
Duchess off 1901 | 15,504 1758 | 111 | 887) 15.55 
Hamilton 1902 | 14,850 | 1744 | 105 | 8.51! 16.6 
1904 | 13,026 | 1464 | 85 | 89 | 17.25 
1901 9,777 | 1882 | 85 | 7.07/| 16.25 
1902 | 10,150} 1294 | 83 | 7.84 | 156 
Juno . >| 1908 9,845 | 1467 | 86 | 6.71 | 17 
| 1904 | 10,497 | 1532 | 90 | 685/ 17 
1905 | 11,310} 1462 | 92 | 7.73| 16 


| 


* The trial speeds for these vessels were respectively :—King 
Edward, 20.48 knote ; Queen Alexandra, 21.43 knots ; Duchess of 


t See Mr. Parsons’s paper to the Institution of Civil Engineers, 
London, December, 1905. 


Comparison of H.M. Cruisers ‘‘ Amethyst” and ‘‘ Topaze” 
fitted with Turbines and Reciprocating Engines. 
Dimensions, 360 Ft. by 40 Ft. by 14.6 Ft.; 3000 Tons 
Designed Speed, 21.75 Knots, with 9800 
Indicated Horse-Power. 


Vessels’ 





— | « Amethyst.” ‘‘ Topaze.” 
24-Hours’ Trial at 10 Knots. 
on sof 897 897 
.. knots 10 10.058 
ie 26,260 21,294 
horse-power 
ta ee 29.3 23.74 
24-Hours’ Trial at 14 Knots. 
pd 2,250 2,251 
.. knots! 14.06 14.08 
Ib.| 44,090 42,26C 
horse-power 
om +s Ib. 19.6 18.77 
30-Hours’ Trial at 18 Knots. 
oe ae 4,770 4,776 
.. knots 18.186 18.069 
és Ib. 76,493 90,500 
horse-power 
o% aa Ib. | 16 18.95 
8.Hours’ Trial at 20 Knots. 
a eof 7,280 6,689 
; 5 .. knots 20.6 20.06 
hour. . “a Ib. 100,606 134,248 
icated horse-power 
os és Ib. 13.8 20.07 
4-Hours’ Trial at Full Power. 
13,000 } 9,573 
14,000 6,808 
23.06 21.826 
knots { 33-63 j 22.108 
Ib { 176,845 t 209,950 
rs : 196,525 199,140 
13.6 \ | 21.93 
{ 13.6 20.18 
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YomPARISON OF ‘‘ THE QugEN,”’ “ONWARD,” AND “Invicta,” wITH 
Co ’ 
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HER VESSELS ON THE SAME SERVICE. 












































| | | | | lgpes |saye ladeg | ge |aate 
| |. || ae le ERTS | ote (See 
, a | SSS S85 Se 3 
VessEL. |Type of Engine.|Length.| Breadth. | Power. a 58 ge 5 2¢ | iS g., eis saiie 
| | an . S > g3e a5 >= = 
saicae E £ aes 
| SE.25 | 82558 | f8.83| § gess 
ZeacK Za = 28S an 5:8 7 wea 
a | ft. ft. |LH.-P.| knots tons gallons 
The Queen Turbines | 328 43 | ‘s000 21 18.8 208 | 186 3.8 16 
se. 1: Comgaund 324 31.9 | 6000 | 18 20.2 1 | 78 6.96 20 
ee Triple paddle | 280 35 4100 rT 1221 | 16 108 1.448 & 12 
elt a | 280 35 4100 1 12 | 206 109 8 Ib. of { 12 
am : adie | 280 35 4100 19 12 a 110 grease 12 
S { 8-Cylinder )| | | P 
te Se } | 31s 35 | 3500 | 17} 24.5 | 270 64 6.28 17 
} |Number of} 
| | trips run in 
4 } | | month 
Onward* a Turbines 324 42.2 | 9000 22.2 21.90 | 81 | 120 3 16 
Invicta .| ‘9 | 324 422 | 9000 | 2212| 2193 | 31 124 8 16 
* Two more vessels of this type are now in course of construction for the same service. 
APPENDIX D. ; ors | “ Princesse ‘oo — js Leopold 
Comparative Trials of Midland Railway Steamers Fitted Elisabeth.” | “tine.” | ette.” II.” 
with Turbines and Reciprocating Engines, Showing ee “ ' 
Results obtained by Steamers Running Simultaneously, Average consump- 
but in Opposite Directions. tion per trip tons 23.01 24 05 23.82 24.3 
scene gait. Cag meine ae: January-June, 1006.| 
: ; . umber of trips 1340 132 106 44 
—_— neocon "| Turbine. Mean time of voyage 
a mins.| 185.2 210.5 206.4 | 202.4 
oe i Antri Londonderry | Average consump- 
—_ of trips . 0 = - “8 ated tion pertrip tons) 24.71 23.22 24.27 24.87 
Average coal per trip tons 35.6 35.3 
Average speed in knots . 187 18.5 Summarising these results, we get for the two types of 
Vessel... - - Donegal Londonderry | vessels :— 
Number of trips : wi 42 42 
Average peed 1 trip tons 36 36.9 
Average speed in knots R 19.2 19.8 —_ Turbine Paddle 
Vessel . “a *s Antrim | Manxman Steamer. Steamers. 
Number of trips “ . 29 29 - ey ae eee 
Average coal per trip tons 38.6 38.6 } ane number of trips .. 216 1070 
Average speed in knots os 19.5 20.3 ye time.. ..  .. 185.9 215.4 
‘ M verage consumption .. oe 24.06 24 
Vessel . a > Donegal Manxman | 
Number of trips _—_.. ok 39 39 : “ 
Average coal per trip .. tons 38.7 40.2 The turbine steamer, which is 8 per cent. larger in dis- 
Average speedinknots  ..— ..| 19.3 20.3 placement, does the trip on the same amount of coal as 
the paddle steamers, which ecoupy nearly 16 per cent. 
Norr. —The speeds given are the speeds between the Wyre Light | more time on the voyage. The distance run is about 
and the mouth of Belfast Lough. 64 miles, and the fastest passage of the Princesse Elisa- 
4 beth was in 2 hours 37 minutes, representing a speed of 
APPENDIX E. 24.85 knots. 
Comparative Results of Turbine Steamer “‘ Viking” with 
h a. ~ 
those of other Vessels on Same Service THE ELECTRIC FURNACE AND ITS APPLI- 











= | No. 1. No. 2. Ny. 3. “ Viking.” 

Length ft.) 360 330 265 350 
Breadth a 42 39 34 42 
Draught ; o | 13 10} 10} ll 
Displacement tons} 2940 - 1,520 2400 
Grosstonnage ,,| 2140 1657 937 1990 
Passengers certified | 

to carry—No. 2) 

limited Board of 

Trade e No.| 1694 1546 901 1950 
Total mileage per 

season naut. miles} 7§70 9577 12,072 8880 
Coal per season) 
tons} 48 3 4208 3833 4206 

Average speed on! 

service .. knots 20 19 17 22.2 
Number of  engi- 

neers, excluding 

boiler-room com- 

plement :— 
Engineers .. 5 4 3 4 
Greasers .. a 6 2 3 3 
Type of machinery 3-cylinder 2-cylinder Twin-screw | Turbine 

compound compound) _triple- 

: paddle | expansion 
Coal per nautical 

mile ton 06.614 0.439 0.317 0.472 





It is interesting to note that the weight of the paddle- 
wheels and shaft of the vessel No. 1 (the well-known 
Empress Queen) is about 45 per cent. more than the 
turbines only complete of the Viking, and still consider- 
-_ more -~ the propelling machinery complete of the 
atter vessel, 





APPENDIX F. 
Comparison of the Performance of the ‘‘ Princesse Elisa- 
veth” with that of other Vessels on the same Service. 

















“Det “Princesse ‘‘ Marie ,, 
— i ewe ag Clemen- | Henri- op id 
. tine.” ette.” | 
Length feet 344 34C 340 340 
Beam en eae 40 38 38 
Mean draught ..| 9ft. 7hin. | Oft.4in. (Oft.3in. 9 ft. 3 in. 
Displacement tons 2005 } 1853 1847 1829 


| 1450 


Gross tonnage 1747 1474 1375 
Ty peofengine ..| Turbine Compound paddle-engines 
Date of construc- 
tion tee + 1905 1896 1893 1893 
‘peed on trial knots 24 22.187 22.2 22 
1905. 
Number of trips .. 82 278 278 232 
Mean timeof voyage 
mins. | 187 217 212 227 





CATIONS TO THE METALLURGY 
| IRON AND STEEL.* 
| By R. 8S. Hurron, D.Sc. 
| _Introduction.—The history of the development of the 
electric furnace has been treated in some detail by more 
than one writer, but no very clear ment seems to 
have been reached as to the relative claims of the 
|numerous workers who, collectively, have brought this 
| branch of applied science to an advanced stage of develop- 
| ment. ; 

Whilst it is quite outside the scope of the present paper 
to enter into a discussion of this subject, there are one or 
two historical points which must necessarily receive atten- 
tion in order that the present status of electric-furnace 

rocesses may be properly understood. 

In the first place it is not always seen how vastly more 
favourable are the present-day conditions than those which 
existed when such pioneers as Siemens and the Brothers 
Cowles first considered the possibility of utilising electric 
heating for metallurgical work. So recently as 1887 
Cowles, in installing the plant for the production of 
aluminium alloys at Milton, in Staffordshire, bad con- 
siderable difficulty in obtaining a 500-horse- power dynamo. 
Thanks to the enterprise of Messrs. Crompton the ma- 
chine was constructed, but was considered such an achieve- 
ment that it was for some time known as the ‘‘ Colossus.” 
When one considers that to day 10,000-horse-power ma- 
chines in conjunction with hydraulic turbines, and machines 
of over 5000 kilowatts direct coupled to steam-turbines are 
in successful operation, the great advance of electrical 
engineering will be apparent. The present possibility of 
the application of electro-metallurgical processes is very 
closely dependent upon this advance, and particularly 
upon the accompanying reduction in the cost of electrical- 
power generation. 


TaBLe I.— Water-Power. Total Costs or Charge* per 
Electrical Horse-Power- Year to Large Consumers. 


OF 


2£a.d4a £44. 
Niagara* - 311 Oto4 3 0 
Sault Ste. Marie* .. 216 
Kanawha Falls (Va.) .. 200 
Sweden .. ion oe 018 O0to1l0 0 
Austria (Meran)* if 276 
Savoy —— 240 
Ravoy (Chedde) 018 4 
Norway .. . 012 O0to110 0 


* Price at which power is sold. 


A second matter of outstanding importance is the 
advance in our knowledge of the chemistry of high tem- 


* Paper read before the Sheffield Society of Engineers 
and Metallurgists, Monday, October 1, 1906. 





centration of heat which is possible when the electric fur- 

nace is brought into use; detailed investigations, such as 

those of the eminent French chemist Henri Moissan, have 

st of indirect, but inestimable, value to the technical 
evelopment of this subject. 

The statement is constantly reiterated, and one regrets 
to say even by those holding leading positions in the steel 
industry, that the deficiency of water-power facilities in 
Great Britain makes the consideration of the application 
of electric-furnace processes of purely academic and of 
little practical interest. 

This matter is of such overwhelming importance that 
one may perhaps be excused for entering at some length 
into its consideration. p 

A close study of the conditions prevailing at water- 
power plants on the Continent and in the United States, 
and, on the other hand, of what is at present ible in 
this country with steam and gas power, tends to show 
that it is by no means safe to come to such conclusions. 
There are, it is true, many electric furnace processes in 
which the product is of low value and at the same time 
demands the expenditure of a considerable amount of 
energy ; in these cases not only is steam or gas power 
quite out of the question, but even the vast majority of 
water-power plants are unsuitable; and development 
is only possible in those few exceptionally favoured 
localities where the cost of power generation can be kept 
at a very low figure. 

The accompanying Table I. serves to illustrate the 
variation in cost of water-power. There are many plants 
in which the costs range considerably higher, the table 
being intended, rather, to show the lowest values which 
have been attained. It should be remembered that, in 
favourable situations in the case of ee powers—say, 
10,000 horse-power and over—almost the whole cost is 
incurred by interest and depreciation on the plant, the 
actual working expenses coming out at an astonishingly 
low figure. 

At the same time it must be noted that a water-power 
plant is subject to many inconveniences, ticularly 
in theshortage of water, which in numerous Alpine plants 
is so serious in winter that the total yearly output of the 
plant probably often amounts to ~y 4 70 per cent. of 
that which would be possible were the plant working 
continuously at full load.* 

The total capital cost, including hydraulic installation, 
dynamos, buildings, &c., has frequently been kept as low 
as 8l. per horse-power installed, and in some few cases has 
been considerably below this figure. 

In the case of steam plants, although data are numerous 
for such cases as generation for electric light and power 
purposes, very little has been made public as to the costs 
in those few large works which run their plant con- 
tinuously at practically full-load for long periods. 

In 1894 Colonel Crompton estimated 3d. per unit as an 
ideal figure for the cost of electric current distributed for 
lighting purposes. To-day numerous com tively 
small consumers are paying no more than ld. per unit 
for current for motors; whilst in some cases as low a 
figure as 0.75d. is charged. 











Tasie II.—Cost of Power Generation. Steam. 
Works Costs per B.T.U. 
Coal. 
| Water, 5 Total 
Station. Wages. Oil, Repairs, per 
Per Per | Stores. “ Unit. 
Ton. | Unit. | 
s. d. d. d. d, d. ? 
Newcastle 5 6) 0.07841) 0.02226 0.00445 0.01611) 0.12123 
(Carville) } 
Sheffield 5 8) 0.096 | 0.072 0.0082 _ 0.038 0.2092 
(Neepsend) 
Messrs Watson 8 0 0.148 0.022 0.018 0,022 0.205 
(Linwood) | 
Capital Costs. 
Per ao 
10 per cent. depreciation on 15/. per kilowatt = 0.042 
5 an interest on 151. per kilowatt = 0,021 
0.063 


Tas_E I1I.—Conversion Table. Cost per B.T.U. to Cost 
per Horse-Power and Kilowatt Year. 


B.T.U. Horse-Power Year. Kilowatt Year. 
(Kilowatt Hour) (365 days of 24 hours.) 
d. £ £ 
1.0 27.4 36.5 
0.5 13.7 18.25 
0.2 6.5 7.8 
0.1 2.74 3.66 


The question of power generation on a large scale, for 
continuous use at full | and on the spot, without the 
cost of distribution, is, however, an entirely different one. 
There is no doubt that the subject has been greatly 
prejudiced by invoking, for the sake of argument, the 
costs of municipal and other stations, few of which attain 
more than a 30 per cent. load factor. This is particularly 
important in estimating the capital costs (interest and 
depreciation) per unit. 

The accompanying figures (Table II.) tend to show what 
can actually Me achieved in practice, the data referring 
to the costs over a period which in no case was less than 
one month. : 

Whilst it is impossible here to enter at greater detail 


* E.g., ® plant with 10,000 horee-power installed might 
only generate 7000 horse-power years (365 days 24 hours). 
No allowance has been made for this in the 





quoted. 
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into a consideration of this subject, there seems to b> 
every possibility that in a power plant poorety designed 
for the purpose, and with a small number of large units, 
in favourable situations, with cheap coal, and with a 
good water supply, the B.T.U. can be obtained by steam 
at the total inclusive cost of about 0.25d. per unit 
(= 61. 163. per horse-power year). There are in this 
country several large private plants running under these 
conditions, and so far as can be gathered from the evidence 
of those connected with them (see, ¢.g., Minutes of Evi- 
dence of Royal Commission on Coal Supplies), the actual 
cost in practice is not materially above this figure. 

Daspite the great advance of the large gas-engine, there 
is, again, in this case, little published information giving 
reliable data. Thanks to the courtesy of the Power Gas 
Corporation it canbe stated that, in the case of a Mond 
ammonia-recovery gas plant working continuously with a 
steady load, with coal at 8s. per ton (the gas being used 
for power and heating purposes), the total cost of electri- 
city (excluding interest and depreciation) produced by 
means of six 300 horse-power gas dynamos, amounted to 
only 0.104. per unit. The same company, as a result of 
its extensive experience, is able to estimate the cost with 
a 3000-kilowatt plant, working 132 hours per week, and 
with coal at 8s. per ton, at 0.0631d. per B.T.U. total 
working costs, or 0.105d. per unit, inclusive of interest 
and depreciation charges. Whilst the latter figures may 
need to be taken with some reserve, it must be remem- 
bered that in this country there are several electro- 
chemical works with a s and continuous load in 
which large gas engine installations have been adopted 
in Berne of a previously equipped steam plant working 
under very economical conditions. 

In concluding this somewhat superficial consideration 
of the subject of power generation, emphasis must be 
laid upon the necessity of considering strictly individu- 
ally, products demanding electric power for their manu- 
facture. There are numerous products of high value 
which require such a small amount of electric energy per 
ton that the advantages of freight and availability of 
raw materials would make their manufacture even more 
remunerative in this country, with expensive steam power, 
than in the remote and inaccessible water- power plants in 
which at present they alone find a home. 

Amonget the electro-metallurgical industries the manu- 
facture of aluminium takes a premier place; some 
80,000 horse-power is at the present moment in use, and 
further power is being harnessed with almost feverish 
activity on account of the rapid growth of the sales of 
this metal. 

It is, however, with the inception of the manufacture 
of calcium carbide in 1894 that the utilisation of the electric 
furnace for purely thermal reactions first commenced its 
rapid development. The perfection of the design of large 
furnaces suitable for carbide manufacture, and particu- 
larly the over-production in this industry, directly led to 
the electrical production of ferro-alloys. 

Recent progress, due chiefly to the extension of experi- 
ence nar wik te been gained in manipulating such furnaces, 
has tended in the direction of applying electric heating 
to processes which —— lower temperatures. This is 
especially marked in those cases where the temperature 
cin still be attained by fuel-heating, but in which the 
flexibility and convenience of electric heating offer ad van- 
tages. 

he difficulties in achieving an economical utilisation 
of fuel as the higher limits of temperature for which it 
can be used are approached, and, on the other hand, the 
necessity in many ordinary metallurgical processes of 
transferring the heat from the burning fuel through the 
walls of a crucible, retort, or other containing vessel, are 
two factors which are bound to tell in favour of the 
adoption of electric heating, as the availability and 
decrease in cost of development of electric power pro- 
Tess. 
“ It must be remembered, however, that for processes 
of this kind the electric furnace, as a rule, offers no 
intrinsic advantages, the whole question being merely 
one of economy and convenience. Thus it is highly 
probable that the electric furnace, whilst striving to 
annex some branch of metallurgical work, may itself be 
ousted by causing the improvement of the fuel: heated 
furnace it is trying to displace. s 

A somewhat parallel case may be seen in the great 
progress which has been made in gas-lighting, due largely 
to the active competition of the electric light. 


Ferro-A.oyrs. 


The great expense of producing alloys of chromium 
and silicon in the blast-furnace or in crucibles, and the 
impossibility of obtaining gag containing any —_ 
percentage of the metal, left a fairly open field for the 
application of electric furnace processes. 

During the last few years remarkable progress has been 
made, and the industry of the electrical production of 
ferro-alloys is now a very large one. The development, 
indeed, is so rapid that it is only with difficulty that reli- 
able statistics can be obtainec’. . 

Reference should be made .o the comprehensive paper 
of Dr. O. J. Steinhart,* which the following notes serve 
in some degree to supplement. 4 

The furnaces employed range in power from 200 to 
2000 horse-power, and are conveniently classified as 
**smothered arc” furnaces, although the transition from 
**are” to “resistance” type is not always well defined. 

In nearly all cases the furnaces are tapped intermit- 
pout. the metal being allowed to accumulate on the 
hearth. 


Asa rule either one or two vertical carbon electrodes 
are employed, the latter being, perhaps, the most gene- 
rally in use at the present time. 


Important works manufacturing these alJoys are situated 
in Savoy and Isére, in the South of France, whilst large 
plants also exist in the United States, Switzerland, &c. 

The Cie. Electro-Thermique, Keller, Leleux, and Cie., 
which is directed by M. Ch. Keller, have several works, 
the chief of which is situated at Livet, in the valley of the 

manche, near Grenoble. The plant has recently been 
considerably enlarged, and some 15,000 horse-power is 
now in use for the manufacture of ferro-alloys. The 
leading characteristic of these works is the large size of the 
furnaces employed. Five of 1200 horse-power and four 
of 2000 horse-power are almost constantly in use, 50 to 75 
per cent. ferro-silicon, 50 to 60 per cent. ferro-chromium, 
and silico-spiegels of varying content in managanese and 
silicon being the principal alloys manufactured. The 
output of these alloys amounts frequently to a total of 
35 tons a day, the yearly output being probably between 
7800 and 8400 tons, since at times of low water the whole 
power cannot be utilised. 

The works of the Socié:é Anonyme Electro-Métal- 
lurgique, Procédés P. Girod, are situated at Ugine, in 
Savoy, and Courtepin and Montbovon, in Switzerland, 
the total power available being 18,000 horse-power, which 
is gee to be increased to 40,000 horse-power. 

M. Girod, the director of these works, has been 
remarkably successful in surmounting the difficulties in 
the production of the richer alloys of tungsten, molyb- 
denum, &c. Although the power available up to 1904 was 
only about 1000 horse-power, the value of the annual 
production of these works now amounts to over nine 
million francs, the approximate output of the chief pro- 
ducts at the present time being as follows : — 

5000 tons of ferru-silicon (50 per cent.). 
1000 tons of ferro-silicon (30 per cent ). 
2000 tons of ferro-chromium. 

800 to 900 tons of ferro-tungaten. 

50 tons of ferro-molybdenum. 

5 to 10 tons of ferro-vanadium. 


Alloys of tantalum, uranium, and titanium bave also 
been manufactured in small quantities. The Société is 
justly renowned for the very high grade of its products, 
and has made a speciality of rich ferro-tungstens, low 
carbon ferro-chromium, &c. 

The ferro-tungsten manufactured is of two grades, the 
first being intended for tool steels, and, whilst containing 
a high percentage of tungsten, has a very low carbon 
content ; the cost is said to be from 5 to 8 per cent. below 
that of tungsten powder. The second grade of ferro- 
tungsten is said to be used in the manufacture in the open- 
hearth furnace of steel for springs, &c., containing less 
than 2.5 per cent. tungsten. 

Yet another French works—that of the Société Neo- 
Métallurgie, of Rochefort-sur-Mayenne, near Laval— 
although only equipped with some 800 horse-power, has 
produced alloys of considerable interest on account of 
their high purity. Amongst the more recent products 
of this firm nickelo-chromium, nickelo-tungsten, and 
nickelo.molybdenum deserve special mention. 

Finally, the English Giffre Company, with works at 
St. Jeoire, in Savoy, has made a speciality of low carbon 
ferro-chromium, ae of over 300 tons of this product in 
the last year having been recorded. 

In the United States the Willson Aluminium Com- 

pany, with works at Kanawha Falls, Va., is producing 
about 2400 tons of ferro-chromium (65 to 70 per cent. Cr., 
5 to8 per cent. C.) per annum, in addition tosmall quan- 
tities of other alloys. 
There are also evident si 
this industry in the United 
interest when the high perfection of the 
in that country for the manufacture of ca 
considered. 
The greatest advance in technical practice in these in- 
dustries in recent years has been in the direction of pro- 
ducing alloys of low carbon content. In this connection 
the early work of Héroult is particularly interesting,* 
this indefatigable worker having, in 1887, designed and 
worked the first practical furnace of the ‘‘smothered arc” 
type, which in 1899 was modified by constructing the 
hearth of some neutral material in place of carbon, and 
lems two vertical carbon electrodes dipping into the 
slag, but not coming in contact with the uced metal ; 
this furnace, as will be seen, forms the starting point for 
Héroult’s steel furnace. 


Tron-Orr REDUCTION. 


The proposal to atternpt the reduction of iron ores in 
the electric furnace naturally cau some surprise, but 
what was at first thought to be but a wild dream of 
enthusiasts has, upon closer examination, proved to be 
worthy of the attention of the practical manufacturer. 
Although numerous small-scale demonstrations had 
from time to time been brought to the notice of the 
public, and Major Stassano, in Italy, had succeeded in 
producing steel by the direct treatment of iron ores in 
the electric furnace, almost the whole credit for our 
an knowledge of this subject is due to the Canadian 
overnment and its energetic Superintendent of Mines, 
Dr. Haanel. 
he Canadian Commission witnessed several trial 
experiments at La Praz and Livet, respectively under 
the direction of MM. Heéroult and Keller, and quite 
recently has instituted a more complete series of experi- 
mental trials, which were carried out in Canada by Dr. 
Heéroult at Sault Ste. Marie. 
The most important question is that of 
ture, the chief available data for whic 


s of the rapid extension of 
tates, a matter of particular 
— in_use 
cium carbide is 


ao expendi- 
are given in 


products being included for the sake of comparison. 
In connection with this table the following remarks 


4 See Ch. Combes Rev. de Métallurgie, vol. ii., pages 





il Institute of Mihing and Metallurgy, vol. xv., 1905-6. 


Table IV., some other characteristic electric-furnace | P® 


|may be made. Firstly, it should be no‘ed that up to 
the present time only quite small-scale plants have }: on 
utilised. The experiments detailed under (4), a full rej ort 
of which has recently been published, were carried 01): in 
the early part of the present year, the power expend)! ire 
being the mean for the whole normal series of trials." In 
the course of these trials some 55 tons of pig iron were 
roduced. The feasibility of employing charcoal in p!ace 
of coke, without previously briquetting, was clear] y do. 
monstrated. ; 


TaBLE [V.—Iron Ove Reduction. Power Erpendit 
per 1000 Kilos. Product. 


] Mean 











| - Kilo- | Horse. 
_ ” For watt Power 
nase. Hours.) Year 
1. Keller (Canadian Comnaission) :— kw. 
A. Grey pig, 4.2 per cent. C. ; 
2 per cent. Si .. oe iv 613 3120 0.522 
B. White pig, 3 per cen*. C. ; 
07 per cent. Si - 226 1620 0.25 
2, Stassano (Goldschmidt) 89 8155 0.4 
3. Héroult (Canadian C 182 3380 0£17 
4. Héroult (Haanel) a jae és 200 1708 0.26 
3u per cent. ferro-silicon. Willson 
Al. Co. (from iron ore and sand 300? 5930 0. 
30 per cent. ferro-silicon. Kelles| © 
(from iron scrap aud sand) os} 3500 0.53 
70 per cent. ferro-chromium. Will 
son Al. Co. .. - es --| 800? 79:0 1.21 
Aluminium os - 5 to 


Calcium carbide é o y 


That still more favourable results may be expected 
when the process is tried on a commercial scale with fur- 
naces of greater power is self-evident to all who have had 
any experience with such industries. At the present 
time M. Keller is erecting a 2000 horse-power furnace at 
Livet, which is intended for practical demonstrations, 
and which, it is estimated, will produce 20 tons of iron 
per 24hours, with an ore containing 50 per cent. iron. 

Mr. Harbord has worked out estimates of the cost of 
production of pig iron in Canada, details of which are 
given in the Canadian Commission Report. His values 
are based on the consumption of 0.38 electric horse. power- 
year per metric ton of pig, which was the mean of two 
values obtained in sume experiments at Livet. If the 
estimate is based on the results of the Soo experiments, 
the results come out still more favourably, the power 
required being only 0.26 horse-power year, and the elec- 
trode consumption being under 20 lb. per metric ton, 
instead of over 37 lb. The estimates of total cost of pro- 
duction based on the old and new data come out respec- 
tively at about 55s. and 49s. per metric ton. 

One of the chief points in favour of the proposed use of 
the electric process lies in the well-proved possibility of 
producing from materials rich in sulphur, without the use 
of manganese, a pig containing only a low content of 
sulphur ; on the other hand, the content of silicon in the 
iron can be readily varied at will. 

Even at this early stage of development the prospects 

are considered to be sufficiently bright to warrant, in those 
countries in which electrical energy as supplied by water- 
power is very cheap and fuel very dear, the establishment 
of a plant working on a commercial scale. Thusin Canada 
there is evidence that the electrical production of iron will 
be attempted on quite a considerable scale. 
Although these developments have no immediate bear- 
ing on our own industries, they most certainly deserve 
the attention of those who are interested in the develop- 
ment of our colonies, and particularly as in Canada 
far too much is left to the enterprise and capital of the 
United States. 

Before leaving this subject it should Le mentioned that 
several processes have already been proposed for more 
completely utilising the energy of the fuel used for the 
the reduction of the ore.t In the case of the blast- 
furnace only about one-third of the fuel consumption is 
requisite for the chemical reduction of the ore, the rest 
being employed in raising and maiotaining the tem- 
perature of the reacting materials. In the electric fur- 
nace processes, in which this additional heat is supplied 
by electric energy, 0.34 ton of coke per ton of pig has 
been found sufficient. Could the whole of the energy 
of this fuel be utilised, by burning the carbon monoxide 
completely, the expenditure of electric energy per ton of 
iron would quite insignificant. Although, for the 
present, such considerations do not come within the field 
of practical operations, one is scarcely justified in deny- 
ing their future possibility. 


Street Processes. 


However remote may be the interest in other electro- 
metallurgical developments to our own manufacturers, 


*Tt is difficult to see how the figures given by Mr. 
R. A. Hadfield in his presidential address to the Iron and 
Steel Institute in May, 1905, can be made to accord with 
these results. His ‘‘theoretical” value corresponds to 
an expenditure of 0.395 horse-power year per ton, 
which is far greater than the power required in practice, 
whereas his ‘*actual practice” figure is almost four times 
that quoted for the Sault Ste. Marie experiments. 

t+ Sout, Report of Canadian Commission, pages 124 
to 164; also Harbord, Transactions of Faraday Society, 
1905, vol. I., pages 156 to 157; Héroult, United States 
tents, 303,373, November 13, 1900; 733,040, July 7. 
1903 ; 815,016, March 13, 1906; E. F. Price, United 
States patents 826,742 and 826,743, July 24, 1906. L 
+ Sse B. Neumann, Stahl und Eisen, 1904, No. 15; 
R. 8S. Hutton, Journal of the Society of Chemical Indus- 
try, 1905, vol. xxiv., page 590. 
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e feasibility of economically producing high-grade steels 
in this country by electric-furnace process certainly 
deserves the most careful consideration. 

in order 4 save as much spice as possible the chief 
results for the more important processes are given in 
tabulated form (Table V.). For details of the principles 
and working of the furnaces the report of the Canadian 
Commission or Mr. Harbord’s paper read before the 
Faraday Society should be consulted. The following 
notes are intended to deal chiefly with some of the reeent 
applications and results. 

in the table an attempt has been made to draw atten- 
tion to the fact that only a comparatively small fraction 
of the cost of production is incurred by the electrical 
energy required in the processes, even when this energy 
has to be generated by steam or gas-engines. 

Whatever prejudice may be felt against so-called 
“electric steel,” it must be admitted that abundant 
evidence is forthcoming to show that ordinary carbon 
steels have been produced by both the Kjellin and Héroult 
furnaces, to take the two most important types, which 
are both in chemical and mechanical properties equal in 
quality to the products of the crucible process. 

It should also be distinctly emphasised that these 
products have been turned out by those who have started 
with but a scanty knowledge of steel, and with none of 
that slowly-acquired experience which is justly claimed 
to be necessary for successfully producing material of the 
highest grades. 


th 


TABLE V.—E tecrric Steer Processes. 


Whilst in some cases the installation is employed for 
melting up cold raw materials, in others the electric 
furnace is merely employed for adjusting the final com- 
position of practically finished steel which is transferred 
to it in the molten condition. 

Mention should be made of the fact that recent im- 
provements in the construction and installation of these 
furnaces enables them to be used economically with 
alternating-current supplies which vary very widely in 
frequency, the idea that only an except y low 
frequency is suitable for this system being entirely 
without foundation. ; 

Héroult Furnace.—Provided the raw materials are 
identical in the two cases, there are probably few manu- 
facturers who look upon the production of steel in the 
induction furnace of a quality equal to that obtainable 
in the crucible process as ae impossible. The 
Héroult process, however, professes to go very much 
further than this, and its claims evidently appear at firet 
sight to be so preposterous that in a very large number of 
cases the steel manufacturer has refused altogether to 
consider them. As already pointed out, such an attitude 
is unworthy of those who in the past have benefited so 
largely by pe methods of working. 

The very fact that the B anny seems so contrary to 
general practice merely shows that it is attempting 
something which has perenne been im ble. The 
inventions of Bessemer and Thomas and Gilchrist ap- 
peared in exactly the same light to the vast majority 

















P.ocess. Authority, Power on | Materials Used. 
Furnace. 
J 
kw. (approx)} 
1. Kjellin ..| Canadian 170 | Cold pig + steel scrap 
Commission 
ce fee Ditto ee Ditto 
3. i .| Engelhardt 170 |One-third molten pig + 
| two-thirds cold scrap 
4. ‘ Ibbotson 170 | Cold pig + scrap + ore 
5. - es Ditto 170 Cold pig + scrap 
6. Héroult ..| Canadian | 210 to 350 | Miscellaneous scrap + 
Commission ore + lime 
Fe »” Ditto 215 to 342 | Ditto 
& wn Dit» 215 to 342 Ditto 
9. éroult..; Combes | 300 Molten over-blown Bes 
semer steel 
10. Stassano..| Harbord | 150 Cold pig + ecrap + ore 
11. Keller Canadian | 177 Cold pig + scrap 
Commission 


Surely such indications as these should excite the 
interest and the desire for further investigation of the 
steel metallurgist, rather than his scornful derision and 
condemnation without even taking the trouble to go into 
the matter. Such, alas, with some few brilliant excep- 
tions, seems to have been the policy of our leading manu- 
facturers. That those who have attempted to make steel 
in electric furnaces have shown a marked and sometimes 
surprising ignorance of the intricate technicalities of steel 
manufacture may readily be admitted ; but to justify the 
fallacy of the whole of their claims demands, first of all, a 
careful study of what has been done or could be done by 
their methods. It is only safe to condemn when all the 
details of a scheme have been minutely examined, and 
their combined influence found to be devoid of practical 
utility. In more than one of these cases the inventor, 
whilst, perhaps, possessing only a minor knowledge of 
steel itself, can at least claim a lifetime’s experience in 
the successful exploitation of other electro-metallurgical 
industries. It is difficult to deny that such experience 
deserves some quota of respect, and should exculpate him 
from — charges of wilful deception as have frequently 

nm his lot, 

_Kjellin Furnace.—Despite the fact that already in 1887 
Ferranti* patented an induction type of electric furnace, 
Kjellin may justly claim to have een the first to con- 
struct a practical form of plant and demonstrate its useful 
application to the manufacture of steel. The results which 
have been obtained are clearly indicated in the report of 
the Canadian Commission, and in the recent paper by 
Mr. Ibbotson, read before the Iron and Steel Institute. 

. The fact that it ore similar raw materials to those 
in general use in crucible steel manufacture, and the 
proved economy in the cost of ‘‘ refractories” and heating 
seem to have assured this type of furnace considerable 
promise of adoption for the manufacture of tool steels. 
Already in the small plant at Gysinge the advantage is 
clearly evident of being able to melt at one time and in 
one receptacle comparatively large quantities of metal. 
Now that considerably larger plants have been erected, 
the results should be of enill greater interest. 

_ in the list (Table VL) a résumé is given of the numerous 
installations of the Kjellin furnace which have been 
detinitely decided upon. Although the classification has 
been prepared with reference to countries rather than to 
firms, in deference to the desire for secrecy on the part of 
some of those who have taken up this furnace, one might 
Safely mention that such well-known firms as Vickers, 
Krupp, and Vélklingen are included in the record. 

The variation of the output of the furnaces is very 
marked, but is accounted for not only by the increased 
efficiency of the larger furnaces, but also by the actual 
method of operation of the steel manufacture. 


* British patent No. 700, January 15, 1887. 


Cost, per Ton, or 





tne Evecrric ENERGY 
. Expen 
Output per Day. Ton | Product. : pile Se 
| (Metric). At 0.25d. | At 0.1d. 
| |per B.T.U. per B.T.U. 
| K.W.H. | H.P.Y. s. d 8. d. 
4 tons(high carbon) | 832 | «0.13 17 4 7 #0 
4tons(low carbon) | 1040 | 0.16 21 #8 8 8 
5 tons 650 0.10 13 6 5 6 
| 
3.7 tons | 1016 =|) (0.16 2 =«9 8 9 
| 4.8 tons | _798 | 0.12 16 6 6 7 
|1283 kilos. soft steelin} 1100 | O17 | %8 O 9 2 
| 4} hours | 
12841 kilos. soft steel in| 718 0.11 | 15 0 6 0 
| 54 hours | . 
|2341 kilos. high-carbon 1100 0i7 | &2 0 9 2 
| steelinShours | 
2500 kilos. inlhour | 120 0.018 2 6 1 0 
2} tons 1220to  0.186to | 25 6 10 2 
1440 0.219 | 30 0 12 0 
804 0.125 | 16 9 6 8} 


1650 kilos. in 6 hours 
! 
| | 





Tasie VI.—Kjellin Furnaces in Operation or under 
Construction. 











Power | Average 
Country. on Contents.| Charge. Output per 
Furnace. 24 Hours. 
kilowatts kilos. kilos. | kilos 
Sweden.. 175 2,009 1,000 | 5,500 to 6,000 
= 100 800 450 | 2,700 
ee ri 450 4,500 3,000 | 24,000 
Switzerland 340 3,400 | 2,000 | 8,000 
Spain 340 3,400 2,000 | 8,000 
Germany 725 24,000 15,000 90,000 
- 60 200 75 
110 900 500 | 8,500 
ve 725 24,000 15,000 120,000 
Austria. . 4650 4,500 3,000 15,000 to 18,000 
England 220 1,600 1,050 000 
450 * 3,000 2,000 | 10,000 to 12,009 





of our manufacturers; but nevertheless some were found 
to carry the invention forward to practical success. 

Should the Héroult steel process succeed in justifying 
its claims, there is no doubt that it would be the greatest 
advance in the general principles of steel manufacture 
which has been brought forward since the introduction 
of the basic system. 

As is well known, in the Héroult furnace ordinary 
miscellaneous steel scrap of very varying degrees of purity, 

ther with pig iron, is melted in an arc furnace, in 
which the molten metal is protected by a layer of slag 
from contamination by the carbon electrodes. According 
to the ordinary system of working, which is fully de- 
scribed in the report of the Canadian Commission and 
elsewhere, and which has been in continuous use since the 
autumn of 1899 with but few modifications, the molten 
metal is purified from phosphorus, silicon, and carbon by 
the action of oxide of iron and a highly basic slag. The 
slag is from time to time removed and replaced by a fresh 
mixture of lime and ore. In this way the phosphorus, 
wn silicon, and carbon are reduced to almost negli- 
gible proportions, the first two in practically every case 
to below 0.01 per cent. This decarburi and purifi 
iron is then transformed into steel by the addition of 
‘*carburite,” and in the case of special steels by the 
| addition of suitable metals or alloys. The two main 
| features of this process which call for special attention 
are the purification and the recarburisation. 

In considering the possibility of so completely removing 
phosphorus and sulphur by the action of basic slags, care 
should be taken to note how very different are the condi- 
tions of working from those which exist in the open-heart 
process. Here a comparatively thin layer of slag is brought 
to an exceedingly high temperature by radiation from the 
arc produced between it and the su carbon 
electrode, which is only a fraction of an inch above the 





ed | been made in the practical results o! 


slag line. This highly-superheated slag and the metal 
immediately underneath it are brought into intimate con- 
tact, and caused to rapidly circulate by the convec- 
tion currents which are set up as a result of the large 
quantity of heat rapidly transmitted to them. 

In these facts and in the system of renewing the slag 
at intervals will probably be found the explanation for 
the very low values to which the phorus can be 
brought. The re-carburisation and the final condition of 
the steel are also very different from what is met with in 
the open-hearth process. In its present form the Héroult 
furnace is socompletely protected from ingress of air that 
the basic slag in the finishing process always contains 
quite a considerable amount of calcium carbide. This 
not only proves the high temperature to which the slag is 
taken, but also gives very strong evidence for the absence 
of air. The whole atmosphere in the furnace above the 
slag consists of practically pure carbon monoxide,* and 
the regular production of metal free from dissolved 
oxide, and with the minimum of occluded gas, is not only 
possible, but is actually accomplished in practice. 

Abundant independent evidence is forthcoming to 
speak of the high chemical and mechanical qualities of 
steels in this furnace ; and as these have been so 
fully dealt with in other publications, it is unnecessary to 
bring them forward here. 

tly, considerable quantities of tungsten steel have 
been manufactured in the Héroult furnace ; and mention 
might also be made of the report of M. Guillet to the 
International Chemical Congress in Rome, dealing with 
the products of this process. 

So far, the description has been confined to the original 
plant at La Praz; there are several other installations 
(Table VII.), some of which offer points of interest. Both 
in the German and American plants steam power is em- 

loyed, and the furnace is fed from a Wellman open- 

earth furnace ; the electrical treatment is consequent! 
confined to the deoxidation and carburisation of the steel. 
This accounts for the low figures of power consumption, 
the work to be performed being so much more limited 
than in the case where cold pig and scrap are utilised. 

The future applications of the electrical steel processes 
will doubtless take place along such lines as -these. 

Keller Furnace.—Practically all that can be made 
public about the steel furnace of Keller is contained in 
the recent papers read before the Chemical Congress in 
Rome and the Faraday Society, The well-known firm of 
Holtzer, of Unieux, after somewhat extensive trials at 
the Livet works, is installing a 1000-kilowatt plant, which 
is to worked in conjunction with an ordinary open- 
hearth furnace. In this case also steam power is to be 
employed. 


Taste VII.—Jnstallations of Héroult Furnace. 





Capacity Approxi- 
of mate | Power Expenditure per Ton. 





Furnace, Power. 
tons kw. | 600 to 1000 K.W.H. starting 
La Praz 8 300 | with cold raw materials. 
Kortfors 4 450 .180* to 860* K.W.H. when 
Syracuse ‘ 4.5 500 the first t of the treat- 
Remscheid .. 2 300 ment is effected in gas-fired 
Saut du Tarn — -- furnaces. 





* Theze data are only approximate, and should be com 
with the somewhat similar case in Table V., No. 9, in which aiso 
molten steel is treated directly in the electric furnace. The plants 
at Syracuse and Remscheid both employ electric energy generated 
by steam power. 


Girod Furnace.—Quite recently M, Girod has turned 
his attention to the construction of a furnace for the 
production of steel. The fact that he has gained much 
oe in the production of low carbon ferro-alloys is 
sufficient evidence to call for a careful study of his pro- 
posal, 

The system of working is in many respects analogous 
to that of Héroult, but the furnaces themselves differ 
materially. Instead of two electrodes arcing on to the 
slag, Gtirod’s furnace only has one vertical electrode ; the 
other terminal is comprised of a number of water-cooled 
ducts suitably disposed in the refractory base of the 
furnace. Arrangements are provided for tilting the 
whole furnace, and also for the automatic regulation of 
the current by varying the ition of the vertical 
electrode, the automatic regulation in this case being 
an extremely simple matter. 

The working results obtained up to the present time 
seem to offer considerable promise. Some quantity of 
special steel has been manufactured in conjunction with 
a large French steel company ; the expenditure of power 
and general working expenses are, so far as can be seen 
at present, no less favourable than in the other processes. 

Stassano Furnace. —The latest information with regard 
to this process is contained in two recently published com- 
munications by Major Stassano.t Under the auspices of 
a new company, the “‘Forni Termoelettrici Stassano,” a 

lant has been equipped at Turin. The activity which 

tassano has shown, and the apaty progress which has 
i his experiments, are 
deserving of great admiration. 





* Such a statement as this will be readily accepted by 
those who have had even a limited experience with par- 
tially enclosed electric furnaces. The great pressure 
caused by the heat of the arc and the reducing action of 
the arc upon the slag definitely ensure a positive pressure 
within the furnace. Anyone who takes the trouble to 


h | investigate the Héroult furnace in its present form will 


at once convince himself that these conditions prevail in 


general practice. 
+ International Chemical Congress, Rome, jot, 1906. 
Transactions of the Faraday Society, April 10, 1906, 
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ROYAL METEOROLOGICAL SOCIETY. 


At the meeting of the Royal Meteorological Society, 
on Wednesday wane Si the 21st ult., Mr W. Marriott 


read a paper on “‘ The Abnormal Weather, of, the Past 
meer, one Some we Effects.” The P features 
Sa gemmeseser Se Gee aa —espe- 

ially the south-east—werethe high state of the barometer 
throughout the whole of the period, except a portion of 


h temperature in July, August, and 
great amount of sunshine; and the 
deficiency of rainfall. Over the south-eastern portion of 
England more than 900 hours of bright sunshine were 
recorded during the four months June to September ; 
while at a few stations in the extreme south and on 

East Coast over 1000 hours were recorded. The sunshine 
was more than 200 hours above the average over the 
aig Basin and on the coasts of Lancashire and North 

ales. 

The most remarkable feature of the weather during the 
past summer was the exceptional heat- wave which 
occurred between August 30 and September 3. The tem- 
perature rose above 90 deg. over a large part of land 
on four consecutive days—viz., August 31 toSeptember 3. 
Mr. Marriott has not been able to find any previous 
record of readings over 90 deg. for a similar period. The 
air was very clear, and brilliant sunshine prevailed over 
nearly the whole of the country. Another remarkable 
feature connected with this heat-wave was the great dry- 
ness of the air; for on September 1 and 2 differences of 
25 deg. were observed between the readings of the dry 
and wet bulb thermometers, and relative humidities below 
30 per cent. were recorded at many inland places. Owing 
to the great heat, vegetable matter became very inflam- 
mable, and consequently there were more stack fires than 
usual ; and extensive stretches of heather and gorse were 
also set on fire. 

The author said that with the advent of the hot 
weather the death-rate increased considerably ; and he 

inted out that when the mean maximum temperature 
or the week reached 72 deg., the death-rate at once began 
to rise. The increase of the death-rate was made up 
almost entirely of infants under one year of age. 18 
was shown to be due to the prevalence of infantile epi- 
demic diarrhvea, which sets in when the mean maximum 
temperature for the week rises above 72 deg. 

Attention was called to the effect which the high tem- 
perature had in turning milk sour and in rendering it 
unfit for drinking purposes unless it had been first 
Pasteurised or sterilised. Not only was the ordinary 
milk a source of danger to infants during the hot weather, 
but the great use which is now made of tinned foods also 
tended to produce ptomaine poisoning and cause diarrhoea. 

Owing to the drought, keeping for cattle was very 
deticient, and consequently there was a falling-off in the 
milk supply of as much as 30 per cent. » The brilliant 
sunshine and the warm weather had a great effect upon 
holiday traffic, for more visitors than usual went to the 
various seaside and holiday resorts, and the outdoor 
entertainments were successfully carried on without any 
interruption by rain. It is evident from what Mr. Marriott 
said in his paper that the weather of the past summer was 
of a very exceptional character, and whatever its dele- 
terious effects may have been, we in England can fully 
endorse the sentiment expressed in Punch bidding fare- 
well to the summer, and wish it ‘‘ Au revoir.” 

Dr. H. R. Mill gave an account of the a at 
the ‘‘ International Congress on Polar Ex tion,” held 
at Brussels in September last, which he attended as the 
delegate from the Royal Meteorological Society. 


August ; the 
Socentars ike 








Tue Borsic Locomotive Works.--During the month 
of October the 6000th locomotive built at these works was 
turned out of the shops. The engine is a four-cylin- 
dered combined rack and adhesion tank locomotive built 
to the order of the Prussian State Railways. Its weight 
in working order is about 58 tons, and it is intended for 
working trains over gradients of 1 in 164 in the Rhine pro- 
vinces. This firm employ altogether about 12,500 men. 
Some 4500 of these are engaged at the engine works at 
Tegel, a suburb of Berlin. At these works the firm con- 
struct locomotives, gas-engines, stationary steam-engines, 
boilers, and air-compressing dnd refrigerating machinery. 
Eight thousand men are employed at Borsigwerk, in 
Upper Silesia, in the company’s coal-mines, steel foun- 
dries, mills, and in blast-furnace work. 

Russian PerroteuM.—The petroleum industry in the 
famous Baku district has suffered greatly from the dis- 
turbances which occurred in August and September, 
1905. In consequence of the decline in the supply of 
petroleum, many consumers have relied more upon 
coal; and notwithstanding the efforts of industrials 
and the material aid ie ” the Russian Govern- 
ment, the ground lost by the Russian petroleum inte- 
rest has not been fully recovered. he number of 
wells in activity in the Bak: district in June, 1905, was 
1523 ; in July, 1556; and in Augess, 1557. In September 
there was a decline to 141 ; in October there was a rally 
to 539; in November a further recovery to 764; and in 
December a still further advance to In January, 
1906, the number of wells in activity further expanded to 
1013 ; in February to 1171; in March to 1316; in April 
to 1400; and in May to 1467. In June, however, there 
was a falling away to 1247, and in July a further decline 
to 1141. August witnessed some recovery, the total for 
the month being 1275; but this total compared badly 
with the 1557 wells in activity in August, 1905. The 
production of July, 1905, was 47,700,000 poods. In Feb- 

ear the output had declined to 31,100,000 


ruary this 
puedes and in August it only amounted to 26,400,000 


WATER WORKS, AQUEDUCTS, AND 
CATCHMENT AREAS. 


At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, otantinn 27, at 8 p.m., Sir 
Alexander Kennedy, LL.D., F.R.S., President, in the 
chair, three papers were read—namely, 
Water Supply of the Edinburgh and District Water 
Works,” by Mr. W. A. P. Tait, B.Sc., M. Inst. C.E.; 
i Rens a Limestone-Concrete Aqueduct,” by Mr. 
M. R. Barnett, M. Inst. C.E.; and ‘‘The Yield of 
Catchment Areas,” by Mr. E. P. Hill, M. Inst. C.E. The 
following are abstracts of the papers :— ; 

The first paper deals with the new supply lately intro- 
duced from Talla, one of the head waters of the River 
Tweed, and occasion is taken to review shortly the other 
proposed sources of supply which for a time were under 
consideration. Attention is directed to the results of 
borings and trial-pits at other sites which were considered 
—viz., St. Mary’s Loch and the Manor Valley. A state- 
ment is given of the population and water consumed for 
ae and trade purposes in 1870 and at the present 

te. 

Attention is directed to various points in the Act 
authorising the construction of the Talla Works. For 
instance, there was some diversity.of opinion as to the 
available rainfall. The steps taken to appoint arbitrators 
to determine this and the subsequent amount of com- 
pensation water are dealt with. The basis upon which 
the arbitrators proceeded in considering and issuing their 
award is fully p before the Institution, and it is also 
mentioned that the Water Trustees, though only bound 
by their Act to have rain-gauges read during a period of 
seven years, have adopted a suggestion e to them by 
the arbitrators that the readings of these gauges should be 
continued. The author points out that it might have 

more satisfactory if the clause appointing the arbi- 
trators had provided for regular readings of gauges on the 
stream as well as ordinary rain-gauges, and the paper goes 
on to refer to a series of observations which have been 
made during the filling of the reservoir, with a view to 
determine the relationship between actual and available 
rainfall on this drainage area. 

The opposition by the River Tweed Commissioners, and 
the proceedings in the subsequent arbitration with them, 
are also noticed, and the award by the umpire is stated. 

The general features of the valley in which the Talla 
reservoir is placed are described, and some drawbacks to 
Talla as a really good reservoir site, including the total 
absence of suitable clay for puddle and of building 
stone, are refer: to. A general description is given of 
a railway, 10 miles in length, which was constructed to 
the reservoir from the nearest point on the Caledonian 
Railway, for bringing up clay, building materials, &c. 

The general design of the reservoir embankment and 
puddle trench is described, and changes in the design 
which were brought about by various causes are referred 
to. Mention is also made of the timely discovery that 
water was escaping outside the lining of the outlet tunnel 
from the reservoir. The probable cause of this, and the 
method of preventing subsequent leakage, are dealt with. 
Particulars are given of the outlet works and of the gun- 
metal valves which were adopted. 

A general description of the aqueduct is given and 
various troubles encounte in its construction are re- 
lated. The method of timbering adopted in some of the 
soft tunnels is descri For one of the tunnels recourse 
was to compressed air without a shield, and the 
process of driving and the plant used are described. 

The paper concludes with a statement of the cost of the 
work and also statistics of the Edinburgh and District 
Water Trust’s rating and revenue. To it are appended 
tables of the rainfall on the Talla drainage area for ten 
years, and also a series of gaugings of springs extending 
over 43 years. 

The second — describes the work of repairing a 
short length of the Thirlmere aqueduct, which conveys 
water from Thirlmere, in the Lake district, to Man- 
chester. 

The aqueduct, which is nearly 96 miles in length, was 
completed and brought into use in October, 1894. After 
the water had been flowing through the aqueduct for a 
number of years, it was found that the full quantity of 
water was not being received at Manchester, and one of 
the causes was that considerable leakage was taking place 
in the concrete culvert portion of the aqueduct at Hutton 
Roof—a length of nearly 3 miles. For several years 
repairs were carried out in this length, but these did not 
stop the leakage, as it was found that the leakage began 
at new places. The author, who been resident engi- 
neer in the same district during the original construction 
of the Thirlmere aqueduct, and had returned in connec 
tion with the laying of a second line of pipes, was 
requested to investigate this matter and carry out the 
n repairs. 

_ The first work done was to re-test the length in ques- 
tion, in order to locate the leakage. This was done by 
fixing timber stanks across the culvert at the man- 
holes. These stanks were made with a rectangular 
opening, —— enough to pass the water through to 
nchester, but which could be closed with a wooden 
door during the tests. The main divisions were further 
subdivided into four-chain lengths and tested. The tests 
proved that there was a total loss of over 1} million 
gallons of water in twenty-four hours, when the aqueduct 
was running full, and also indicated where the leakage 
was occurring and its relative extent in the several 
sections. 

The work of repairing was started in the section at the 
north end, where the leak was found to be greatest. 
On making an pots Si me. Ae concrete in this length, 
the author found that the cause of the leakage was due to 
the action of the soft water from Thirlmere on the lime- 





poods. 





“* The Talla | 8 


stone in the concrete of which the Hutton Roof section 

nm built. Holes were found in the floor of ile 
culvert, by which the water was escaping, and all! i): 
small individual pieces of limestone were found to |, 
much water-worn. 

_Analyses of the water in the Thirlmere aqueduct are 
ven. 

The author made experiments to ascertain the rate of 
the action of the soft water on blocks of the limest.) 
and the Portland cement and mortar (1 of cement tv | 
of sand) used for the repairs were similarly test.-|, 
Chemical analyses were eof the limestone from which 
each of the blocks was prepared, as well as of the P.);t. 
land cement and the sand, and the results of these ts 
and analyses are given, 

After three months’ immersion the rate of wastage of 
the blocks varied. from 6.83 to 18 10 per cent. per annum, 
and after six months’ immersion from 6 75 to 17.09 per 
cunt. perannum. The sample blocks of Portland cement 
and mortar, inatead of losing, actually gained slightly in 
weight—namely, the cement block 5.47 per cent. per 
annum, and the mortar block 3.57 per cent. per annum. 

It was decided that the whole water surface of the 
concrete in which limestone had been used should he 
refaced with Portland-cement mortar not less than 1 in. 
in thickness. The methods adopted in removing the 
necessary thickness from the old concreteand in applying 
the new mortar facing are described in detail. The mortur 
was put in between timber framework fixed so as to 
give the correct thickness and maintain the original di- 
mensions of the culvert. The surface of the invert was 
— off, and re-plastered after the side walls had been 

one. 

A description is given of various special circumstances 
arising during the execution of the repairs and of the 
nature of the various holes, &c., met with. Although 
the removal of the surface of the concrete in the culvert 
was a very searching test, the whole of the concrete in the 
Hutton Roof section of the aqueduct was found to be 
excellent in quality, as far as the workmanship was con- 
cerned, and could not be improved upon in this respect. 

The way in which the outside water was dealt with 
is described. In all cases free vent was given to the 
water by the insertion of pipes of suitable diameter, and 
4 were carried up the side walls tu above top water- 
evel. 

The author of the third paper points out the deficiency 
of data for computing the yield of drainage areas for 
water-works purposes, and the necessity for such data in 
utilising the areas in the most economical manner, having 
in view the few suitable areas yet remaining unappro- 
priated. Reference is made to the difficulties encoun- 
tered in making stream gaugings on a large scale, and 
recording the observations continuously. 

The present method of estimating the yield by rainfall 
observations, combined with assumptions as to loss by 
evaporation and rate of flow in the streams, is next 
described. 

Finally, the author urges the necessity for every water 
works being utilised as an experimental station, and for 
water authorities keeping an account of water received 
and expended—like a banking account—as a condition of 
their being allowed to appropriate a portion of the national 
sources of water supply. 








Sewack TREATMENT IN VicTor1a.—The Melbourne 
Metropolitan Board of Works has a large sewage farm at 
Werribee for the utilisation of the sewage of Melbourne. 
The sewage is brought a distance of 20 miles. About 
2000 acres have been laid in lucerne and prairie grass, and 
under irrigation have yielded excellent results. As an 
illustration of what may be done to increase the pro- 
ductibility of soil by intense cultivation and irrigation, it 
may be stated that land which, under natural pastures 
and in large paddocks, would not fatten more than a sheep 
to the acre, has been made to fatten 15 to 20 sheep to the 
acre on the Werribee sewage farm. The fields, or pad- 
docks, as they are called, are each about 20 acres; into 
these 500 to sheep are turned, and the lucerne and 

rairie is eaten up rapidly—in four or five days. 

he field is then closed up, and the sheep are passed on 
to an adjoining field, and so on in succession. In a 
month’s time the pastures are again knee high, and the 
whole process is repeated. 


Derwent VALLEY Water Boarp.—The net cost of the 
works executed by the Derwent Valley Water Board to 
September 13 was 1,236,007/. The number of workmen 
engaged at the same date was 1651, of whom 1136 were 
in the direct employment of the Board. Of 1,200,000 tons 
of stone estimated as likely to be required from the Bole 
Hill Quarries for two dams now in course of construction, 
490,117 tons had been turned cut at June 14. Between 
June 14 and September 13, 53,652 more tons were ob- 
tained, making a total output of 543,769 tons. The number 
of men employed at the quarries was 375 on September 13, 
as compared with 386 on June 14. At Howden dam the 
works comprise 250,000 cubic yards of excavation and 
320,000 okie yards of masonry. he work actually 
executed by September 13 was 214,287 cubic yards of exca- 
vation, 114,349 cubic yards of masonry in the main dam, 
and 4453 cubic yards of concrete in the heel branch. 
The number of men employed at Howden on September 
13 was 298. The Derwent dam comprises 320,000 cubic 
ards of excavation and 360,000 cubic yards of masonry. 
he excavation effected to September 13 was 247,405 
cubic yards, while 122,166 cubic yards of masonry had 
been completed. The number of men — on the 
works, September 13, was 424. Messrs. Fisher and Le 
Fanco have commenced operations on section A of «n 
aqueduct, and considerable progress has been made. 
Sections B and C have also been commenced by Mr. Be!l, 








and Messrs. Morrison and Mason. 
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‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1903. 

The number of views given in the Specification Drawings is stated 
én anak we clams axed te Geant 
illustrated. 

where inventions are communicated i abroad, the Names, 
kec., of the Communicators are gi italics. 





Cc of Specifications may be obtained at the Patent O; Sale 
eC WS Southa: Buildings, Chancery-lane, W.C., at 
legs gee pe ob 

The date of advertisement of the nce of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement the of a Complete 

give notice at the Patent 0; of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


12,292. A. Holmes, J. H. Holmes, L. W. Holmes, 
E. Holmes, G. J. ——_ and G. Page, Newcastle-on- 
Tyne. Controlling Motors. (3 Figs.) May 26, 1906.— 
This invention relates to the control of electric motors, and is 
more particularly applicable to the starting of heavy wary ees 
such as printing presses and the like, which require a considerably 
greater amount of energy to start them from a state of rest than 
is required afterwards to maintain them in motion. A is the 
operating switch, having contacts 1, 2, 3, 4, and 5 arranged on 
four steps. Contact 1 is the ‘‘ off” position, contact 2 the “‘slow ” 
running position, contact 3 the ‘‘ inching” or “ kicking” position, 
contact 4 the “‘ full” running position, and contact 5 is for ener- 
gising the solenoid of an ordinary automatic rheostat B. E is 
the resistance coil used for “ inching ” and slow running. The 
arm F of the operating switch A, which rotates freely on a pivot 
F!, is always in contact with a bar P connected to the + main, 
and is arranged to move somewhat stiffly through U-shaped con- 
tacts 1,2, 3,and 4. It also makes contact with 5. Plates L and 
M, loosely mounted upon the pivot F!, are shaped to engage with 
the arm F, one on each side, and have projections L!, M! to 
engage with the hand-lever H. The outer ends of the plates are 
connected by a slotted link O and provided with a tension spring 
N tending to draw them together. Thearm F is shown engaging 
with contact 1. If it is desired to move it to contact 2, the hand- 




















lever H is moved into the position shown, pushing forward plate 
M and extending the spring N. The lost motion in the slots of 
link O will have been taken up by this movement, so that a little 
further movement of the hand-lever will cause the plate L to 
push the arm F out of contact 1. The spring N will then cause 
it to fly across to the contact 2, the slots in O permitting this. 
The action is precisely the same when the land-lever H is moved 
in the other direction, the plate L now being pushed forward and 
plate M operating the arm F. This arrangement provides a quick 
make-and-break and also a positive pull in and out for the switch- 
arm. When the arm F is moved to 8, the current will through 
part of resistance E, and then through the series-field winding D! 
and armature C. There is also a path to the shunt-field —s 
D through the resistance coils B. When the arm F is moved bac 
to 2, more resistance E is Inserted in the armature circuit. In 
starting up the motor, the usual procedure is to move the arm F to 
contact 3 to give the initial “ kick ” to set the machine in motion. 
The switch-handle can be moved from 1 to 8 and back again as 
often as required to move the machine to the desired position. 
When ready to run slowly, the switch-handle is moved from 1 to 8 
and then back to 2. From this position, if everything is right, the 
Operator can move over to 4, thus energising the solenoid of the 
rheostat B, when the resistance is ually and automatically 
cut out of the armature circuit, and the motor and machine are 
brought up tofull speed. (Accepted September 26, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


21,405. J. J. Bowmer, Newcastle-on-Tyne, Gas-Pro- 
ducers, (3 Figs.] Oct. 18, 1905.—This invention has reference to 
gas-producers, the object being to improve the fire-grate arrange- 
ments with a view to facilitate the removal of the ash and clinker. 
1 is the producer, 2 is the fire grate, and 3 is a water-seal chamber, 
forming an ash-pit below the grate, and extending with a sloping 
front 4 to some distance in front of the producer; 5, 6,7 is a 
box casting, open below, so as to form a cavity. This is built into 
the producer wall, the top = 5 carrying the brick lining above 
it, and the outer side 6 dipping into the water seal ; the inner 
side 7, which is considerably shallower than the outer side 6, 
may be flush with the inside of the brick lining, and it extends 
down to within a short distance of the top of the fire-grate. 
The outer side 6 is preferably made with an opening closed 





outer plate 6, thus leaving the open space 8 in front of the fire-bar 
ends. The construction described provides for the ready removal 
of the ash and clinker from the fire by the aid of an |_-shaped 

icker, which may be through the water seal with its 

nt end projecting up- through the grate. By pulling this 
forward, the ash and clinker are drawn under the bottom of the 
inner side plate 7, and over the front edge of the fire-grate 2, 
falling through the space 8 into the water seal 8, whence they can 
be readily raked forward up the sloping front 4, and removed. 
The fire-grate may consist of separate bars built into the lining of 
the producer, or they may be cast together as a grating and rest 





on suitable supports. In either case, the front ends of the bars 
are preferably unconnected, so that the pricker can be pulled 
right through, and any bearers or connecting-ties which may 
be necessary are so arranged as to interfere as little as pos- 
sible with the described action of the pricker. The fire-grate 
2 does not necessarily extend into the cavity formed by the box 
frame 5, 6, 7, but it is desirable that it should extend sufficiently 
beyond the plate 7 that the material below the edge of the latter 
may lie with a natural slope, and not fall over the ends of the 
fire-bars unless pulled forward by the pricker. (Accepted October 


10, 1206.) 
735. The Electric Ignition Co: , Limited, and 
F.H. H Birmingham. Sparking-Fi (8 Figs.) 


January 11, 1906.—This invention relates to sparking-plugs for 
use in connection with high-tension electric-ignition systems of 
internal-combustion engines, and has for its object to provide 
an improved plug having terminals which will present many ad- 
vantages over the usual platinum terminals, inasmuch that they 
will not burn away even by continued use; they will produce 
hotter sparks, resulting in moré perfect ignition and combustion 
of the explosive mixture, and the development of proportionally 
greater engine power ; they offer less resistance to the spark than 
the metal terminals, and, finally, they will not become sooted up by 
carbonaceous deposits, which is a grave defect with plugs of the 
ordinary type. In the drawinge, which represent one form of the 
invention, as applied to a plug for use in connection with a high- 
tension-current-ignition system, the terminals a, a! are made in 
the form of short rods or pencils of gas coke or other prepared 
carbon. The terminal a is secured to the inner end of the central 
conductor rod }, which is connected up with the high-tension 


Fig.1. 
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wire of the system bya clamping device, and for this purpose 
the said inner end is reversed or hollowed out to form a socket 
for the carbon terminal, and is externally screwed to take a nut 
c, which may be milled on the outside and the rear portion of 
which is inclined, and is adapted, when the nut is screwed up, to 
bear on a correspondingly inclined or chamfered end of the 
central conductor rod, so that the carbon terminal is gri and 
an electrical contact secured. The other terminal a!, which is in 
circuit with the earth return through the metallic body of the 
lug, is carried by a holder disposed at the inner end of the said 
ly, and consisting of two! arch-pieces ¢, ¢! springing from, and 
preferably integral with, an adjustable ring f screwed into the 
end of the plug body. These arch-pieces are suitably recessed on 
their opposed edges to receive the terminal a1, and are adapted to 
be brought nearer together, so as to clamp and securely hold the 
said terminal by means of screws directed through them. By 
the employment of the adjustable ring / the distance between 
the two king-points may be altered as required. (Accepted 


October 10, 1906.) 

2382. The Austin Motor Co: Limited, and 
H. Austin, Birmip - Com! 
Motors. (2 Figs.) January 31, 1906.—This invention has for 
its main object means which will ensure an absolutely rigid 
connection between a jacketed cylinder of an internal-com- 
bustion motor and the x or frame of the engine, and, at 
the same time, allow free ex ion contraction of the 
cylinder proper or lining. A, B is the cylinder casting, of which 
the jacket A is cast in one piece with the cylinder proper B, the 
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connection between them being at the upper end, the cylinder B 
being free from the jacket A from the port-holes b, )! for the inlet 
and the exhaust to the lower end of the cylinder. The cylinder 
extends considerably below the lower end of the jacket. e ex- 
terior of the cylinder B is turned 

istance within the jacket, and the lower end of the jacket is 
turned out up to shoulder a, and this shoulder is faced. A k- 





by the door 61, The fire-grate 2 extends a short distance into 
the cavity beyond the inner side plate 7, but does not reach the 





ing-ring is placed inst the face of the shoulder a, and a ring D 
is screwed up within the end of the jacket A tightly against the 


| annular jacket space a 


from its lower end to some short | head 





shoulder. The ring D has a groove turned therein, the open side 
of which is towards the surface of the cylinder when the ring is in 
e, and the back of this groove is formed of an inwardly-pro- 
ecting V-shape which provides a ridge running around the 
interior of the groove. A rubber-ring of round section is eames 
into the groove of the ring, and the lower outer corner is slightly 
rounded to allow the ring to be up, with the ring D, over 
the cylinder and tightly compressed within the ring and against 
the ridge. The screwed ring, fixed and packed as described, 
forms in itself a feature of the invention. This ring should be a 
good sliding fit round the cylinder B to ensure that the free end 
of the cylinder will be maintained central. Subsidiary advantages 
of the above-described formation of the cylinder in relation tothe 
jacket result from readiness from which the cylinder can con- 
tract in relation to the jacket as the casting cools, and the ease 
with which the core used in the formation of the jacket can be 
removed through the open end of the jacket after casting. The 
is carried through to a pas space a? at 

the back end of the cylinder, this back end being shown as cast 
with the cylinder ; and the jacket space a? is closed by a separately - 
formed cover A®. The upper end of the cylinder B is supported 
from the wall of the jacket A by the walls of the ports b, 4, and 
as the endway strain upon the cylinder has to be resisted entirely 
by the means of connection between its sow end and the 
jacket, these means comprise also ribs which are cast with the 





jacket and cylinder and pass through the lar space of the 
jacket, thus giving very rigid —— from the jacket to the cy- 
inder around its outer end. hese ribs form in themselves a 


feature of the invention. (Accepted October 10, 1906.) 


LIFTING AND HAULING APPLIANCES. 


22,929. ar Allen and Co., Limited, and C. W. 
James, Sheffield. Conveyors. [10 Figs.) November 8, 
1905.—The improved conveyor is formed of two or more chains 
in parallel lines, each chain consisting of a series of double links 
a, connected together by short studs or pins, with a correspond- 
ing series of single links c. Between each pair of double links a 
skate or runner d is placed and held in tion by a pin formed 
on the end of a bolt ¢! ; the other end of the bolt is connected 
to a corresponding pair of links and skate in a ney ae | chain, 
so that each bolt answers the pu of forming trunnions for 
the skates as well as for securing the companion chains together 
in parallel lines. In order to obtain increased strength and dura- 
bility all the links and short studs by which they are connected 
together are formed of manganese steel, but manganese steel 
being a substance which it is practically impossible to ipulate 
by machining, the following method of construction is adopted. 
The studs are formed of rectangular section in the centre and are 
driven securely into corresponding rectangular holes in each end 
of the single links c; the ends of these short studs which pass 














through the holes or eyes in each end of the double links a are 
made round to fit easily in the same. Each part of the double 
link is likewise provided with a circular hole mid distance between 
each pair of eyes, to receive the pin of the bolt el. The skate d 
is likewise made of manganese steel, and is provided with a cir- 
cular hole to receive the pin of the bolt el, ‘These bolts may be 
made in ordinary steel. The wearing edge or face of the skate is 
made so as to extend some distance below the links between 
which it is secured, and is likewise splayed out so as to increase 
its transverse bearing. The longitudinal bearing is rounded like 
a rocker, 80 as to reduce the amount of surface in contact with 
the conveyor trough or plate, thereby reducing the friction on 
the same. Oonveyors as herein described can be made in man- 
ganese steel without employing any machine tools, except such 
as may be used in cramping. Seine. and grinding—i.e., integral 
parts can be forged by d or by steam-hammer, stamp, or 
ress, and afterwards ground, the use of machines for turning, 
ring, drilling, shaping, planing, oatoay’ or milling being dis- 


pensed with. (Accepted October 10, 1906. 
2183. H. Lucas and E. Taft, Birmingham. Screw- 
Jacks. (5 Figs) January 29, 1906.—This invention relates to 


screw lifting-jacks for motor-car and other services, the object 
being to provide in a more convenient and effective manner than 
heretofore for the rapid ascent and descent of the lifting screw 
through its nut without the ordi rotation of the latter, such 
as is necessary for a gradual lifting or lowering movement. The 
invention comprises the combination with a split or segmental 
nut, of a retaining cap, or its equivalent, permitting of sufficient 
upward play or movement of the nut to enable its segments to 
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separate, so that the screw can be drawn freely through the same, 
and also adapted to impart a positive se ting movement to the 
segments, so that the screw can descend freely. In a convenient 
application of the invention the cap a fits freely over the upper 
end of the ratchet head b of the jack, and is retained in position 
preferably by small screws engaging an annular groove in the 

The nut consists of a pair of conical segments ¢ seating 
on a correspondingly coned aperture in the ratchet head. The 
adjacent ends of the segments do not abut the one upon the 
other, but upon opposite sides of a peg f projecting within the 
ratchet head, there being a pair of such pegs oppositely disposed, 
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The pegs serve as a positive driving connection between the 
ratchet and the segmental nut. Into the respective gaps bet 

the adjacent ends of the nut segments there also project two 
pegs g from the underside of the cap. On the application of a 
slight lifting effort to the screw h the latter will raise the nut 
segments ¢ from their coned seating, and so permit them to 
expand under the lateral displacin; ort im by the inclined 
formation of the buttress thread of the lifting-screw. The screw 
can thus be readily raised to the required height within its mange 
of adjustment. If the screw is to be rapidly lowered, it is on y 
necessary to impart a slight rotary movement to the cap, as suc! 
movement causes the pegs g to press on the ends of the ents 
é, and so to raise them sufficiently to release their th 8 from 
the thread of the screw fh. The latter then descends by its 
own weight. The pegs / in the ratchet head prevent free rotation 
of the segments, and compel them to lift under the effort imposed 
by the cap-pegs. (Accepted October 10, 1906.) 


MOTOR ROAD VEHICLES. 


71186. J. W. H. Dew and the Speedwell Motor 
and London. 


Steoring Mechanism. (4 Fige)” March 1 9806. this in 
vention relates to that t, 


of steering and controlling mechanism 
for road-vehicles in which a stationary tube through a 
tubular steering spindle, and extends through and above the 
boss of the steering-wheel, which is moun 





and fixed on the 
upper end of the said tubular steering-spindle. The invention 
relates to improvements u steering and song sacpmen mechanism 
of this class, and consists in providing a pulley for each controlling 
lever, the said pulleys being mounted so as to be free to revolve 
upon an axis carried from the head and parallel with the spindle 
carrying the levers, a flexible connection being fixed to each lever at 
a distance from the axis thereof, and extending over the ow 
and through the stationary tube to the part required to 

operated. The boss of the steering-wheel 1 is fixed upon the 
upper end of the tubular steering-spindle 2, and this steering- 
spindle 2 passes downwards, and is received within a bracket 3, 


Fug, I, 














which carries bearings, within which the steering-spindle 2 can be 
revolved as usual. A tubular core 4 passes entirely through the 
steering-spindle 2, and the.lower end of this core is secured by 
a soree-theend to the lower part of the bracket 3. Projecting 
upwards above the plate 5 are brackets 7, which carry between 
them a stationary pivot 8, and the pivot carries the bosses 9 of 
the controlling levers 10. A ae device is fitted for 
holding the levers in the position into which they may be placed. 
For example, there is fixed upon the pivot 8a cylinder 11, having 
its upper circular surface serrated longitudinally, which serrations 
are engaged by a spring-pressed pointed plunger, such as 12, 
carried in the stem of each lever 10, so as to hold the said levers 
in any desired position. Each lever 10 has attached to it one end 
of a flexible connection 14, which over a pulley 15 carried 
bet the brackets 7.. The flexible connection passes down- 
wards through the tubular core 4, and at the lower end is attached 
to one arm of a two-armed lever, to the other arm of which a rod 
is attached, by which the motion of a lever is transmitted where 
requisite. (Accepted October 10, 1906.) 


PRINTING AND ALLIED MACHINERY. 


3042. H. Furnival, 8. Furnival, and F. 8. Furnival, 
Reddish. Guillotine Machines, (2 Figs.) February 8, 
1906.—This invention relates to guillotine machines for cutting 
paper and similar materials, in which the —_o or top 
press for holding the pile of sheets of paper when ting cut is 
operated by hydraulic pressure by means of a cylinder piston 
or plunger. The connecting-rod of the piston or plunger is con- 
nected to a pin in one end of a lever fitted on a rocking shaft or 
on the driving shaft, or otherwise, and the other end is operated 
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by a cam of such shape as to be moved in the direction to brin 

the top press or clamping-bar slowly down upon the paper, an 

return it, or permit it to be returned at a much quicker speed. 
The hydraulic tank A, with the connecting-rods a by which it is 
connected with the yr -bar or top press, the cylinder B, the 
piston or plunger O, piston or connecting-rod ¢ are of 
the ordinary construction, and poguiee no further description. A 
lever D is mounted loosely upon the driving or other shaft, and is 


operated by a cam E which engages the other end. The cam E 
is of such shape as to raise the end with which it engages of the 
lever D, and de the tank A, and bring the press or clamp- 
ing-bar down slowly upon the paper and return the bar and other 
ts, or permit them to be returned at a much quicker speed. 

cam E may be of such a shape as to operate the lever D posi- 
tively in both directions, or the cam be such as to operate the 
lever in one direction, a spring or its equivalent being employed 
ioe it in the reverse direction. (Accepted September 26, 


RAILWAYS AND TRAMWAYS. 


289. E. A. Stanley and J. E. er, Preston. Ven- 
tilators. (3 Figs.) January 4, 1906. —This invention relates to 
that class of ventilator in which a through draught of air 
in the direction in which the structure is going or the wind 
is blowing sucks out the stale air or us matter from a duct 
entering such current approximately at right angles, and prefer- 
ably from above. In ca ing the invention into effect, the venti- 
lator is formed with a horizontal air-duct A, cast on a base B, 
through which duct wind can freel; in either direction. 
The base B is attached in such tion that the duct A shall be 
in line with the direction in which the vehicle is travelling. The 
duct A can be made with sides C parallel to each other, or the 
sides © can be flared or bell-mouthed at each end. The duct A is 
open at the top, its walls C being preferably provided with down- 
wardly-projecting flanges c, forming a taper down-take E. The 


Pig Fig. 2 








duct A is surmounted by a cowl or hood-piece D cast in one there- 
with and the base B, and is so made as to leave a dome-sha 
chamber G above the down-take E, and an up-take F leading 
thereto at each side of the duct A. These up-takes F lead from 
the interior of the car, and can be provided with perforated valves 
if desired. When the car is in motion, air will flow through the 
duct A, and so create a suction or partial vacuum in the chamber 
G. This pr t induction an ding draught through 
the up-takes F—that is, it has the effect of drawing vitiated air 
out of the car through the up-takes F and down-take E into the 
duct A. The up-takes F being divided from the duct A by walls 
or partitions O, rain cannot possibly get into them. The bottom 
¢ of the down-take E is actually on a higher plane than the top a 
of the open ends of the duct A, and is protected by the hood D. 
(Accepted October 3, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,126. H. A. Neal and A. Pye-Smith, London. 
Steam-Generators. [3 Figs.) October 18, 1906.—This inven- 
tion relates to steam-yenerators of the type in which concentric 
cylindrical a constituting an inner chamber for the 
gases of combustion, a surrounding water-chamber, and an outer 
intermediate chamber for the gases of combustion are employed. 
The outer cylindrical fire-tube piate A is formed with a flange 
adapted to receive the cover-plate B of the generator. Within 
the cylindrical tube-plate A is a second cylindrical tube-plate of 
smaller diameter, and built upin two sections C, Cl. The section 
C! is slightly larger in diameter than the section C, so that it 
takes over the latter, whereby a shoulder adapted to receive a 
diaphragm D!, from which extends a fuel shoot D, is provided. 
The lower end of the section C ie flared, as at C*, and extends 
outwardly towards the base of the outer cylindrical tube-plate A. 
This flared portion of the tube plate constitutes the furnace, and 
the usual fire-bars may be supported therein. Extending from 
the central cylindrical tube-plate are two sets of fire-tubes E, E!, 
the tubes E radiating from-the section C and communicating with 
the space C4 therein, whilst the tubes E! radiate from the section 
Cl and communicate with the space C° enclosed thereby. The 








chamber O5 is in free communication with the flue F. The outer 
ends of both sets of tubes are all cariied in the outer tube-plate 
A, and communicate with an intermediate chamber G!, formed 
between the outer wall of the plate A and the interior of an 
outer casing G. The space H between the inner and outer tube- 
plates constitutes the water A meg and is c by both sete of 
tubes. The diaph D! takes the form of a casting, having a 
recess in its up lace to receive the cylindrical fuel shoot D. 
The upper end of the fuel shoot hasa flared mouth D%, supported 
at its outer edge by a vertical flange secured to the cover B. It 
will be seen that thefuel may be readily fed into the shoot, whence 
it passes direct to the furnace. The upper end of the shoot is 
closed by any convenient form of cover. The upper end of the 
section C! is secured to the generator cover B. The hot gases of 





combustion pass direct from the furnace into the space C4. From 
this space oe through the tubes E, and in their e 
give up a portion of their heat to the water surrounding the 
same. From the tubes E they discharge into the chamber G!, 


| whence they pass through the tubes E!, and in so doing again 
| serve to heat the water in the chamber H. From the tubes E! 


the gases are discha into the space C®, and escape then by 


connected by a pin d at one end with the piston-rod c, and is! flue F. (Accepted October 3, 1906.) 


23,774. S. E. and D. H. Simpson, Glasgo 
Valve Gear. [7 Fige] November 18, 1906. This inno ee: 
reference to improvements in the valve gear of steam-engines o; 
the multiple-cylinder double-acting type, and has for its object 
the provision of a simple and efficient steam distributing and 
reversing gear, ing of revolving shafts fitted or forme: 
with cams actuating poppet or equivalent valves. In carryiny 
into effect the present improvements as applied to steam-engine. 
in which two double-acting steam cylinders are arranged side } 
side, shafts G, G! are formed or fitted with cams arranged to 
operate the steam-valves H, H!, and exhaust valves I, [) o), 
each side of the cylinders. These shafts G,G! are arrange: 

rallel to the axis of the crank-shaft, and situated about midwa, 
n the length of the cylinders, and are positively driven from 
the crank-shaft at the same speed by means of spiral or worm 





gearing. Longitudinal or axial motion is given to the shafts 
G,G) for the purpose of bringing into action the desired cams 
preferably by means of a lever for each shaft, the free end of 
which engages with a slotin a sliding block fitted to each shaft 
in such a manner as to permit of the rotary motion of the shaft. 
The two levers are secured on one shaft so as to be simulta- 
neously operated, and so simultaneously move the shafts G, G! 
longitudinally. The actuating appliances are fitted with any 
suitable indicator to show the longitudinal position of the cams 
relative to the valves. Reaction springs may be employed on 
the valve spindles to close them when the cams are out of action. 
The cams are so proportioned that certain arranged longi- 
tudinal or axial movements of the cam-shafts G, G! bring into 
action cams giving the required distribution of steam in the 
cylinders to enable the engine by these axial movements of the 
shafis to be reversed or run at varying degrees of cut-off. (Ac- 
cepted October 3, 190€.) 


3063. J. R. Richmond, Cathcart. Steam-Turbines. 
{3 Figs.) February 8, 1906.—This invention has for its object 
the draining of steam-turbines and means for dealing with the 
drain-water in cases where, from exigencies of space and arrange- 
ment, the tion of the air-pump is such as to render possible 
an accumulation of drain-water in the turbine. In carrying out 
theinvention, the applicant employs a dis ag oy taal gyn A 
worked from an air-pump, and at a sufficiently low level, having 
an annular opening a into the barrel at a short distance up the 
barrel, through which the drain-water falls from the turbine and 
fills up the bottom of the pump A below the annular opening. 
The ram or bucket E in descending passes the opening a and 
discharges the collected water through another opening a! at the 
bottom of the pump into a passage fitted with a non-return or 























pump-valve ; this communication being connected to any clear 

e into the condenser, such as a portion of the air-pump 
Ger the foot-valves, so as to relieve the strain on the displace- 
ment-pump A. It is essential, however, that the outlet passage 
from the pump A should be carried up, say, in the form of a loop 
or bend to such a height as will prevent any water returning 
back into the turbine through the non-return valve above 
mentioned, in the event of any damage occurring to the valve. 
In a modification the lower portion of the displacement-pump A 
communicates with the upper portion through the valve or 
valves K in the bucket E, so that on the descent of the bu ‘ket 
the water in the lower half of the pump passes the bucket valve 
or valves K, is discharged on the upward stroke through the 
loop-pipe into the condenser, or into any suitable portion 0! the 





system between the condenser and the foot-valves of the air- 
} pump A. (Accepted October 3, 1906.) 
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LITERATURE. 


The Design and Construction of Metallic Bridges. By 
Wiiu1aM H. Burr, Professor of Civil Engineering in 
Columbia University, in the City of New York, 
M. Am. Soc. C.E., M. Inst..C.E., and Myron 8. Fak, 
Ph.D., Lecturer in Civil Engineering in Columbia 
University, in the City of New York, Jun. Mem. Am. 
Soc. C.E. New York: John Wiley and Sons. London: 
Chapman and Hall, Limited. [Price 21s.] : 

THosE desirous of studying the latest American 
practice in analytical bridge computations will do 
well to read this book, which is not an elementary 
treatise. Graphic methods, having been enlarged 
upon in an earlier work of the authors’, to which 
this is supplementary, are but little used. 

Granting that the book under review may be most 
useful to American readers, because the specific 
particulars and data refer largely to American 
practice, yet there is so much that is common to 
all bridge design that this need not be considered 
any material disadvantage to the English student; 
excepting that the many references, in the earlier 
part, to differing specified conditions of the leading 
railway and bridge companies, tend rather to load 
the main question with an incubus of confusing 
matter. : ? . 

The book opens with a careful and interesting 
historical account of bridge construction, in con- 
nection with which it may be pertinent to add that 
the earliest use of wrought-iron plate-girders having 
thick webs and angle-bar flanges was probably in 
St. Petersburg, for public buildings, some years 
previous to 1847, at which date William Handyside 
referred to the matter at a meeting of the Institu- 
tion of Civil Engineers. 

The subject proper of bridge design commences 
with a brief statement of the conditions of equi- 
librium in structures, followed by a reference to 
types of trusses, and a clear exposition of the 
system of notation to be used. Remarks upon 
dead and live load, and the determination of these, 
with the nature of other load allowances, impact, 
centrifugal force, &c., lead up to the general 
mathematical statement of principles affecting bend- 
ing moment and shear, including the analytical 
consideration of the maximum bending moment 
under a series of concentrated loads. The prin- 
ciples invelved are treated with clearness, and 
illustrated by application to the design of a plate 
girder, with an inquiry into the economic depth of 
such girders. Following this, we have a lengthy 
investigation of the maximum stresses in chords 
and web members of trusses produced by fixed 
loads or moving loads, whether concentrated or 
uniform. 

About one-fourth part of the book is devoted to 
this part of the subject, many different types of 
truss being considered. The treatment is generally 
clear and complete, and may be commended even 
to those readers who do not, as a rule, take kindly 
to mathematical inquiries ; but the methods are, 
for ordinary office work, somewhat cumbersome, 
and, while more precise, seem hardly to justify the 
authors’ apparent slighting of the equivalent load 
method. The desirability of a rigorous determina- 
tion of stresses in American practice is, perhaps, 
more marked than under the conditions obtaining 
in this country ; not that there is any reason why 
bridges here should be less carefully designed than 
those of our cousins, but because the usage in 
America of calling upon contractors to produce 
designs renders necessary a strict specification of 
conditions, and has, perhaps, led to the adoption of 
more rigid processes in design, to the exclusion 
of those that are less precise, and in the use or 
occasional abandonment of which discretion may 
have to be exercised. 

An equivalent distributed live load covering a 
truss bridge, while yielding for ordinary loadings 
sensibly correct bending moments at panel points, 
gives, it is true, when advancing across the span, 
maximum shears less than those due to the actual 
wheel loads upon which the equivalent load is 
based ; but the old practice of taking loads at the 
panel points of a truss corresponding to the 
equivalent distributed running load, and deducing 
the maximum shears, by eliminating these loads 
ole by one, gives values for the live-load stresses 
in web members, though at the centre much in 
excess of those strictly due to a uniform advancing 
load, yet not materially different from the stresses 
pt per to the wheel-loads themselves. The results, 
though not academically correct, may be accepted, 
and this the authors appear to concede. The 








weight of metal involved is so small that the cost of 
computation may even become the controlling 
factor. When it is considered that large impact 
or other allowances of an arbitrary nature are 
commonly made, it is evident that the engineer 
who prefers the simpler practice, as a matter of 
deliberate choice, has some justification for his 
opinion. During the last few years there have not 
been wanting signs of revolt amongst American 
bridge engineers against an undue complication of 
stress work. The above criticism is directed 
against an extensive use of wheel concentrations 
simply, and not to the authors’ treatment of a 
troublesome subject, which, it may be added, is 
well illustrated by worked examples, of great 
assistance to those anxious to know how the results 
develop, without breaking the continuity of study 
by doing this for themselves. The section in- 
cludes the treatment of skew bridges, effects of 
centrifugal force, roof-trusses, and a short but 
useful exposition of the use of influence lines: a 
principle which greatly reduces the labour of dealing 
with complicated systems of loading, and has, no 
doubt, done much in practical work to rob the use 
of wheel concentrations of its terrors. 

More than 120 pages deal with swing-bridges in 
a very thorough manner. This, is perhaps, the 
most welcome part of the book, as it treats of the 
stress determination of structures less usually con- 
sidered with any completeness in works upon bridge 
design. , 

After a general statement of principles, three 
cases are worked out in detail by application of 
the theorem of three moments, coupled with the 
method of influence lines, over 30 pages being 
devoted to the first case. Wheel concentrations 
are here abandoned in favour of equivalent loads, 
to avoid a degree of complexity which the authors 
hesitate to recommend. 

Some special conditions are next investigated, 
and a detailed explanation is given of the method 
of deflections as applied to the design of swing- 
bridges ; the treatment of this class of structure 
is finished by dealing with their turn-tables, and 
the power required to operate a bridge, with 
actual examples. The determination of deflections 
by the method of ‘“‘ work” is then dealt with 
in an admirably clear and satisfactory manner, 
the method of ‘‘ least work” being also considered, 
and applied to the solution of cases statically 
indeterminate. 

Some 30 pages are given up to stresses induced 
by wind. Horizontal and transverse sway bracings 
of various kinds are gone into, and the trans- 
ference of train-loads by wind pressure. Brac 
piers receive attention, various conditions being 
examined, and developed in detail. 

The work ends with about 60 pages devoted to 
details of construction, in which various matters 
are investigated, such as riveted connections, com- 
bined bending and direct stress in members, eye- 
bars, pins, camber allowances, &c., and at the 
close there is a good index and four folding plates. 

This book is, within its limits, an excellent 
example of thoroughness ; it is mathematical, but 
not forbiddingly so. The greater part may be 
understood with but a moderate equipment of that 
kind. The style is lucid and convincing, the get-up 
and printing good, and the mathematical work 
well displayed. These are matters which make a 
reader grateful, but it is to be admitted a few 
of the diagrams are small, and their letterings 
hardly to be deciphered. Occasional typographical 
errors are apparent. 

The authors promise a further work dealing with 
suspension bridges and arched ribs, which with the 
two already published are intended to be a com- 
plete treatment of the subject. 





Manual of Wireless Telegraphy. By A. FREDERICK 
Couns. 1906. New York: John Wiley and Sons; 
London: Chapman and Hall, Limited. [Price 6s. 6d. 
net; morocco, 83. 6d. net.] 

TuerReE is now much literature available on the 

subject of wireless telegraphy, and the student has 

a wide choice of books. It might seem, there- 

fore, unnecessary to add to the number, and as 

Mr. Collins has already published a fairly large 

volume on the subject, he might appear the greatest 

offender of all in now seeking to add another to the 
list. Yet, having read many of the existing books 
on wireless telegraphy, and among them Mr. Collins’ 
book giving an account of the history, theory, and 
practice of this modern development of practical 
electricity, we believe that there is room for his 





new work, and that it will appeal to many students 
of the subject ; for in this volume Mr. Collins has 
especially in mind those persons who may be 
seeking to find employment in this new branch of 
science as engineers, or telegraphic operators, in 
‘* wireless ’’ stations, and when one has read the 
book, one realises how extensive already is the 
field of employment here offered. What it may be 
in the future, when further developments have 
been made, one can only guess, but there is little 
doubt that many good appointments will offer 
themselves. 

This volume, therefore, is one of practical instruc- 
tion in the science of wireless telegraphy and in the 
art of sending messages. Purely theoretical con- 
siderations are, from this point of view, of minor 
importance to an author, who may properly assume 
in his reader an adequate training in theory to 
enable him to understand the details of the appa- 
ratus to be described. Apart, therefore, from a 
readable chapter giving the elementary theory in 
brief outline, the book is devoted to an exposition 
of modern practice in commercial systems. The 
author describes, first, the different parts of the- 
transmitting and receiving apparatus, explaining 
the function of each part, and showing the different 
types now in use. This is followed by a discussion 
of the aerial-wire system, showing the methods of 
suspension and arrangement of wires on land and 
on sea, and the devices adopted—mainly for army 
purposes—when using portable field-sets. The 
reader is then shown wiring diagrams for trans- 
mitters and receivers, by means of which he can 
readily follow the arrangement of circuits in all the 
different systems, and modifications thereof, now 
in actual use ; and thereafter he is made to study 
the apparatus in action, has explanations given him 
of the action of each part of the set, and is 
instructed in the adjustment and operation of the 
instruments. 

This completes what we may call the ‘‘ course of 
instruction ” for the reader, but two more chapters 
remain to be noticed. The first is a descriptive 
chapter on the different makes of equipment, and 
gives a little of the history of the development of 
the art. The other—the final chapter of the volume 
—is entitled ‘Suggestions to Operators,” but 
really contains much information of quite general 
and public interest. It gives, for example, a com- 
plete list of Marconi stations throughout the world 
and of liners carrying Marconi apparatus ; a similar 
list of stations and ships equipped with de Forest 
apparatus ; and, finally, a list of United States 
ship and shore stations and the type of apparatus 


ed | installed, and a list of stations controlled by the 


United States army. It is of peculiar interest, at 
a time when an international conference on wireless 
telegraphy has just been held, to note the strong 
position, on both land and sea, which the Marconi 
system now holds, in regard to the number and situa- 
tion of its stations and the number of vessels using 
it. The Marconi chart, showing how ships are located 
in the Atlantic by operators desiring to send mes- 
sages, is also very interesting. The chapter gives 
also instructions where to apply for positions 
with the different companies, and information 
regarding the pay, qualifications, &c., in this 
branch of the United States army and navy ser- 
vices, and concludes with a list of works on wireless 
telegraphy. 

The volume is very readable, the explanations 
are easily understood by an intelligent reader, and 
the numerous illustrations are all good. It is a 
pity that the author did not pay more attention to 
the proof-sheets, as misprints are fairly numerous. 





Properties of Matter. By C. J. L. Waacstarr, M.A. 
(Cantab.). London: University Tutorial Press, Ltd 
[Price 33. 6d.] 

Tuts book is Vol. V. of the University Tutorial 

Series—a series of text-books published in connec- 

tion with the University Correspondence College. 

We have had occasion to notice some of these text- 

books on their publication, and we are glad to find 

that this latest addition to the series maintains the 
high standard of merit shown by its predecessors. 

It is in all respects a most excellent manual for 

students. The selection of matter for discussion 

shows wise judgment and. a clear perception of the 
essentials for the instruction of students; and we 
have no hesitation in saying that any student who 

masters the contents of this volume will possess a 

very sound knowledge of the properties of matter. 

Principles are clearly explained, and they are in 

many cases illustrated by very simple experiments 
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which can be easily performed at home by rough 
apparatus, or even by the use of materials which 
are at the dis 1 of everyone, or may readily be 
made available. The mathematical analysis em- 

loyed is simple, and only such as everyone enter- 
ing for a University examination must be expected 
to know. Whether the author is dealing with 
solids, or with liquids, or with gases, he is always 
interesting ; and while the book presents the reader 
with plenty of problems requiring careful and serious 
study, it also contains much that may be read by 
anyone with a taste for science as a real pleasure, 
and not as a task which must at all costs be per- 
formed. We congratulate Mr. Wagstaff on the 
successful manner in which he has performed the 
duty entrusted to him. Only those who have 
studied the subject closely will realise the amount 
of labour and thought involved in the preparation 
of a work of this kind, and they will be the first to 
acknowledge the merits of Mr. Wagstaff’s work as 
a contribution, at once practical and academic, to 
text-book literature. e examples given at the 
end of each chapter should be useful to the reader, 
who may, by working them out, test whether he 
has mastered the text of one chapter before he 
goes on to the next. 





The Chemistry of the Materials of Engineering: A Hand- 
Book for Engineering Students. By A. HumBo.pt 
Sexton, F.I.C., F.C.8. Second Edition. Manchester : 
_ sige Publishing Company, Limited. | Price 

. new. 
Tue importance to engineers of a knowledge of 
the properties and structure of the materials which 
they are constantly using does not require to be 
emphasised ; yet it is questionable if this subject 
always receives from students the attention it 
deserves. At one time it might, perhaps, have been 
said that this was due to the want of a text-book 
suitable for elementary students, both in respect 
of its scope and its price; but since the appear- 
ance, five years ago, of this hand-book, by Pro- 
fessor Sexton, such an excuse has not been avail- 
able. The fact that a second edition of the book 
is now called for shows that it has met the require- 
ments of students, and gives evidence of increased 
attention on their part to this important branch of 
study. Though for this new edition the book has 
been revised throughout, and some parts rewritten, 
it is scarcely necessary for us in this notice to 
review the contents in detail. A brief outline will 
be sufficient. Of the twenty-five chapters con- 
tained in the volume, the first thirteen deal with 
iron and steel. Other metals—copper, lead, zinc, 

&c.—and metallic alloys are then discussed, and 

thereafter the author devotes chapters to wood, 

stone, clay, and clay-ware, mortars and cements, 

fuel, water, and lubricants. This is followed by a 

chapter on paints and varnishes, and the volume 

ends with a chapter dealing with ‘‘ minor materials,” 
such as polishing materials, glues, paper, rubber, 
and leather. Where necessary the author describes 
the usual methods of preparation of the metals, 
especially of iron and steel; but the main feature 
of the volume is the discussion of these materials 
from the point of view of the chemist, their struc- 
ture, different modifications of form, effects of 
temperature on their properties, and the causes of 
corrosion. This last question of corrosion is of 
vital importance to engineers, and the author has 
dealt with it at length in another text-book recently 
published. But in this present hand-book it also 
receives due consideration, and should engage the 
attention of students. The text presents no diffi- 
culties for even elementary students of ordinary 
intelligence, and the whole volume is very readable. 





The Clayworkers’ Hand-Book : A Manual for all En- 
gaged in the Manufacture of Articles from Clay. By 
the author of ‘‘The Chemistry of Clayworking,” &c. 
1906. London: Charles Gritfin and Co, Limited. 
{Price 6s. net. ] 

Tuts volume should be o* great value to all engaged 

in the manufacture of articles from clay. The author 

shows an intimate know'edge both of the theory 
and practice of every branch of the art, and he 

writes in a very clear style. It is obvious that a 

volume dealing with such an art as clayworking— 

involving consideration of chemical and physical 
properties of raw material, as well as of engineer- 
ig plant and processes, and problems in commer- 
cial economics—might readily be extended beyond 
all reasonable limits ; but in the present case this 
fault has been wholly avoided, and the skill and 
knowledge of the author are made more prominent 
by his wise selection from the great mass of ma- 





terial available for treatment. Dealing first with 
the raw materials of the art, he goes on to discuss 
the different stages in the manufacture of the 
finished goods—the processes and machinery used, 
and the equipment of works in the matter of trans- 
port, conveyors, and power-transmission ; drying, 
glazing, firing, &c.; and discharging, sorting, pack- 
ing, and despatching. The final, and longest, 
chapter of the volume gives an exhaustive account 
of the tests, analyses, and control which the clay- 
worker may have to perform, and explains the 
different instruments used for this purpose. The 
volume is a really scientific and practical exposition 
of an important industry, and will be appreciated 
by all interested in the art of clayworking. 
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AXLE BEARINGS FOR HEAVY TON- 
NAGE WAGONS ; INDIAN RAILWAYS. 


By H. Ketway Bameer, M.V.O. 


THE maximum gross loads of four-wheeled Indian 
broad-gauge railway wagons have increased from 
20 tons in 1890 and 24 tons in 1894 to 28 tons in 
1905, with a prospect of 32 tons in the near future. 

2. The pressure per journal (deducting 2 tons as 
the approximate weight of two pairs of wheels and 
axles) for fully and evenly-loaded vehicles standing 
on a level road is :— 








5. The standard journal for load @ (F 
10 in. long and 5 in. in diameter, the e 
bearing length being 8} in. 

6. In practice it is found that if the width of the 
bearing exceeds 3} in. (Fig. 3) lubrication becomes | 
both difficult and uncertain ; the maximum effec- | 
tive bearing surface under the existing standard is, | 
therefore, for loads :— 

(a), (6) and (c) = 7.25 x 3.25 = 23.56 square inches. 
(@) = 8.25 x 3.25 = 26.81 

7. With these loads and areas the pressures per 

square inch of bearing surface are :— 


” 


ig 2) is | 
lective sought in the direction o 


fixed, reduction of unit pressure can only~ be 
f an extension of the 
effective bearing length ; and, referring to Figs. 1 
and 2, it will be seen that the curved fillets connect- 
ing the journal ‘‘shoulder” and “collar” absorb 
respectively 19 per cent. and 17.5 per cent. of the 
total journal lengths. 

10. Now, while a fillet of ample radius is neces- 
sary at the ‘‘ shoulder,” no such necessity exists at 
the ‘‘collar ;’ and by reducing the radius of the 
** shoulder ” fillet to 7 in., and that of the ‘‘ collar” 


fillet to é in., the effective bearing length is in- 
creased (Fig. 4) to 8 in., or approximately 10 per 
10 ~>~ 22-22 -o oon nnn w 










































































\COTTON WASTE PACKING. 





























(a) 20 tons = ° =? — 4.5 tons = 10,080 Ib. 
(0) 24 tons = "4 =? — 6.5 tons = 12,320 Ib. 
(c): 28 tons = a = 6.5 tons = 14,560 Ib. 
(d) 32 tons = °2 —? — 7.5 tons = 16,800 Ib. 


_ 3. Allowing 20 per cent. for over or uneven load- 
ing, stresses due to curves, &c., the probable maxi- 
mum working pressures per journal become :— 


(a) 20 tons = 4.5 + 0.9 = 5.4 tons = 12,096 lb. 
(b) 24 tons = 5.5 + 1.1 = 6.6 tons = 14,784 Ib. 
(c) 28 tons = 6.5 + 1.3 = 7.8 tons = 17,472 Ib. 
(d) 32 tons = 7.5 + 1.5 = 9.0 tons = 20,160 Ib. 


_ 4. The present standard Indian broad-gauge 
journal for loads (a), (b) and (c) (Fig. 1) is 9 in. long, 
and has an effective 
of 7} in., with diameters for loads (a) = 4 in., (b) 
and (c) = 44 in. 








bearing length between fillets | p 
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| Pressure per Square Inch Maximum Pressure per 





>, 
Be ow in | under Full and Evenly- | Square Inch under 
Tons. Distributed Loadon | ‘“‘ Maximum Working 
ae a Level Road. Conditions.” 
Ib. Ib. 
(a) 20 427 613 
4 24 522 627 
(ec) 28 617 741 
(d) 82 626 761 


8. Theory and practice agree in fixing 550 Ib. 
per square inch as about the maximum working 
unit pressure for cool running of gun-metal bear- 
ings carried upon iron or steel journals, and the 
foregoing figures show that for journal-loads greater 


than (36 ' $) 5} tons, some reduction in unit 


ressure or other modification in existing practice 
is n 


ecessary. 
9. The maximum width of bearing (3} in.) being 
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cent. for the 44 in., and (Fig. 5) to 9 in., or ap- 
proximately 9 per cent. for the 5 in. diameter 
journal, and this without sensible reduction in 
journal strength. The squaring of the collar 
removes all tendency of the bearing to ride up the 
outer fillet on a sudden change in the direction of 
vehicular travel, a defect which, in the old form of 
journal, was the cause of many hot axles. 

11. Under these modifications the bearing areas 
become :— 


(a), (6) and (c) = 8” 

(d) = 9” x 
while the unit pressures of bearing surfaces are 
reduced as stated in the next column. 

12. In practice vehicles are constantly over or 
unevenly loaded ; maximum working requirements 
must therefore be provided for, and the foregoing 
figures show that even under the most favourable 
conditions of journal design, gun-metal bearings 


x 37” = 26 =| square 
” = 29.25 J inches, 
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are overworked at gross wagon loads of over 
(b) 24 tons. 


Pressure per Square Inch | Maximum Pressure per 








Load. under Full and Evenly- uare Inch under 
Distributed Load on a “Maximum Working 

Level Road. | nditions.” 
Ib. per sq. in. Ib. per sq. in. 

(a) 387 465 

(b) 473 | 568 

(e) 560 672 

(d) 574 689 


| 


13. Anti-friction or white metals of suitable 
composition will support and run cool under loads 
of 1000 lb. per square inch on journals revolving 
at surface speeds as high as 500 ft. per minute— 
conditions much in advance of the heaviest Indian 
requirements ; it appears, therefore, and especially 
where mineral oil is the lubricant, that the use of 
white. metal-lined bearings will in future be abso- 
lutely necessary. 

14. Figs. 6, 7, and 8 show in sections and plan 
a gun-metal bearing for 9-in. journals lined with 
white metal. 

15. By the rubbing and compressing action of 
the gun-metal bearing, journals under load acquire, 
after a considerable time, a ‘‘ skin hardness” which, 
with satisfactory lubricating conditions, consider- 
ably reduces journal friction. 

16. With comparatively light bearing pressures 
the gradual production of a hardened skin surface 
presented no difficulty, but under existing condi- 
tions, in which a newly-turned journal may at once 
be called upon to bear its maximum load, the soft- 
ness of the journal surface is a fruitful source of 
heated bearings, and for this reason a process of 
initial mechanical hardening is resorted to. 

17. This is effected (Fig. 9) by passing hardened 
steel rollers under pressure along the surface of 
the journal turning in a lathe at about 120 revolu- 
tions per minute. 

18. This process has the effect of reducing the 
diameter of the finished journal by about 4} in., 
and of at once producing a highly-polished and 
toughened surface. 

19. But however perfect the journal and _ its 
bearings, cool running cannot be expected unless 
the system of lubrication provides a full and con- 
stant supply of oil to both. 

20. At journal speeds greater than 300 ft. per 
minute, cotton-waste packing, until recently the 
almost universal oil-conveying material used in the 
axle-boxes of Indian rolling-stock, is drawn by 
journal friction from the bottom of the axle-box 
and compressed so tightly between the journal and 
the box side (Fig. 10) as to at once retard lubrica- 
tion, and frequently, on a change in the direction 
of journal rotation, to arrest it altogether. 

21. The tendency isto reduce the dead-weight of 
goods stock by the use of wheels 3 ft. 1 in. in dia- 
meter, and the following statement shows that for 
such wheels, with 5 in. diameter journals, cotton- 
waste is liable to give trouble at train speeds as 
low as 25 miles per hour :— 

Journal Speed of Wheels 3 Ft. 7 In. and 3 Ft. 1 In. 

in Diameter. 

















Wheel diameter  8ft.7im, | 8 ft. Lin, 
Speed. : 
Journal diameter .. 4}in. 6in. 4}in. 5 in. 
miles per hour 

20 ( 184 204) 218 237 
30 . 276 «306 «320 «356 
4 Journal speed int ses | 400 | 4627, 475 
50 i \ 460 511!) 534 594 
60 552 «613s BAS 712. 


22. Spring-pads, properly constructed, convey 
the lubricating oil from the axle-box reservoir to 
the lower half of the journal, and so to the bearing 
with equal facility, however high the journal speed 
or frequent the change in direction of journal 
rotation ; and wherever iatroduced, the heating of 
journals, formerly so common on a change in the 
direction of axle rotation at terminal or reversing 
stations, has ceased. 

23. Their use ensures :— 

(a) Ample and equal oil-distribution. 

(6) Freedom from ‘‘ hot axles” under practi- 
cally all working conditions. 

(c) Reduction in oil-consumption and in labour. 

(d) Less necessity for frequent periodical in- 
spection of axle-boxes. 

(e) Greatly reduced general lubricating charges. 

24. The rough handling to which stock under 








present-day working conditions is subjected is fatal 
to the use of cast-iron axle-boxes, the annual break- 
age of which is in many cases excessive. 

25. 'The difficulty is being met by the substitu- 
tion of malleable cast-iron boxes, which withstand 
the treatment and afford satisfactory protection to 
journal, bearing, and lubricant. 

26. Fig. 11 illustrates a malleable cast-iron axle- 
box with ‘‘cold-rolled” journal of new contour, 
‘* white-metal-lined” bearing, and ‘‘ spring lubri- 
cating-pad,” the combined use of which may, in 
view of British, foreig=, and recent Indian experi- 
ence, be expected to effect great economies and to 
reduce toa minimum the number of hot axles result- 
ing from overloaded or insufficiently lubricated 
bearings. 








RADIOTELEGRAPHY AND THE 
TELEFUNKEN SYSTEM. 

Two notable achievements in radiotelegraphy 
were made public while the Spark Telegraphy Con- 
ference was deliberating in Berlin. Mr. Valdemar 
Poulsen explained, at a special festive meeting of 
the Elektrotechnische Verein, his new system of 
wireless telegraphy, which depends on the con- 
tinuous emission of waves from an electric arc. The 
demonstration of this system, given here in London 
on Tuesday, November 27, has been dealt with in 
our issue of November 30. The other noteworthy 
ovent was that the new station of the Telefunken 
Company at Nauen, near Berlin, which members of 
the ie Send visited, had kept in communication 
with the steamer Bremen when she was 1500 miles 
off, on her way to New York. Long messages were 
taken down by the telephone receiver on board, and 
these messages had travelled overland most of the 
way. St. Petersburg, 840 miles from Nauen, and the 
Rigi Scheidegg, in the Alps, also maintained com- 
munication ; and since then the steamer Cap 
Ortegal has reported herself from the western por- 
tion of the Bay of Biscay, a distance of about 1300 
miles, chiefly overland. Three years ago we pub- 
lished an illustrated account of Professor J. A. 
Fleming’s four Cantor lectures on ‘‘ Hertzian Tele- 
graphy in Theory and Practice,” with special re- 
gard to the Marconi system,* and last winter we 
noticed af length Professor Fleming’s subsequent 
four lectures on ‘‘The Measurement of High- 
Frequency Currents and Electric Waves.” + In 
the following lines we propose to describe the 
Telefunken system of the Gesellschaft fiir Drahtlose 
Telegraphie, of Berlin. This company arose, in 
1903, out of the amalgamation of two systems, 
the system of Professor F. Braun, of Strassburg, 
which had been taken up by Messrs. Siemens and 
Halske, and the system of Count Arco and Pro- 
fessor Slaby, of Berlin, supported by the Allge- 
meine Elektricitiits Gesellschaft. The company 
manufactures its own apparatus for all kinds 
of radiotelegraphy on shore and at sea, for 
manoeuvring, &c., and the number of stations of 
all kinds, completed or in course of erection, is 
stated to exceed 360. The stations are distributed 
all over the globe. 

A general introduction with reference to recent 
advance, especially in directed radiotelegraphy, 
may be acceptable. In part of the introduction 
we follow a discourse recently delivered by Dr. 
Adolph Franke in the Elektrotechnische Verein. 
The actual radiotelegraphic installations work with 
waves of about 300 metres in length, longer waves, 
of about 600 metres, being used for the long-distance 
service. The two figures we have given are those 
proposed by the Radiotelegraphic Convention for 
the public service.{ Waves of such lengths corre- 
spond to something of the order of one million 
periods per second, and we could not produce 
such frequencies in our alternating-current dy- 
namos, even if we far exceeded the speeds of 
Laval turbines, unless we reduced the clearance 
between the armature and field to a fraction of 
a millimetre. Those high -frequency currents 
could not be applied directly, moreover, and, in 
reality, we use currents of about 50 periods in 
combination with peculiar induction apparatus. 
The apparatus are not of the nature of trans- 
formers. For with transformers we aim at utilising 
as much as possible of the energy of the primary 


* See ENGINEERING, March 6, 13, 20, 27, 1903, vol. Ixxv., 
pages 319 et seq. 

+ See ENGINEERING, vol. Ixxx., pages 735 et seq. 

t Waves of more than 1600 metres may also be applied, 
but the wave length range of 600 to 1600 metres is re- 
served for the navies. 








circuit in the secondary working circuit. In wire- 
less telegraphy we want our secondary circuit to 
send out waves, and so far it had been con- 
sidered that sparks alone enabled us to produce 
suitable Hertzian waves. The power emission 
is thus discontinuous, and no doubt wasteful 
in a measure, though not so much, it will be 
seen, as might be thought. It is only within the 
last few weeks that particulars of Valdemar 
Poulsen’s utilisation of the continuous are burnin 
in hydrogen, or some particular medium, have be- 
come known. For the present we wish to speak of 
spark telegraphy. If we imagine a secondary cir- 
cuit comprising coils (inductance) and a condenser 
(capacity), electrostatic lines of force will form 
between the plates of the condenser when the 
system is excited. If we pull the plates of the 
condenser apart, the lines will bulge out, and if we 
increase the distance between the two plates to 60 
metres, the lines of force—suflicient power in the 
primary circuit being presupposed—may well be 
recognised at a distance of 300 metres from the 
condenser. At that distance the field would still 
pulsate with the pulsations of the primary cur- 
rent, though slightly lagging behind it. A dis- 
tance of 300 metres would be traversed by an 
electric disturbance in the time interval 300 m., 
300,000 km. = 1 millionth of a second. If we 
increase the current frequency to a million 
periods, a new current impulse will reach: the 
condenser by the time the last impulse has 
travelled to a point 300 metres distant. How 
waves are formed in such conditions may be 
explained by the diagrams of Heinrich Hertz of 
1887. Figs. 1 to 5 show his radiator, consisting of 
a rod—the small spark-gap in the centre is not 
marked in the diagram—ending in two spheres. 
The charge on the spheres rises, the lines of force 
spread ; then the charge on the spheres diminishes, 
the lines of force split off and travel as independent 
ring systems. In Fig. 5 the spheres are being 
re-charged oppositely this time, and a new system 
is forming. These ring systems, which, of course, 
merely represent the plane sections of shells, 
travel out until their energy is spent, unless they 
are caught by conductors and concentrated in 
them, just as magnetic lines of forces are con- 
centrated in a bar of iron. 

That waves travel along wires by preference, 
and may in them be traced to far greater dis- 
tances than when radiated into space, was ob- 
served by Hertz. The directive force which can 
in this way be imparted to the waves has been 
utilised for radiotelegraphic signals between trains 
in motion and fixed stations. The first practical 
application of this force, of which we are aware, 
was made by Colonel von Boehn and R. J. 
Schmidt, on the Zossen High-Speed Railway in 
1903. We shall mention these experiments and 
their outcome ; ‘a certain length, 65 metres in this 
case, of wire is stretched as the horizontal antenna 
on the ordinary telegraph poles. Dr. Lee de Forest 
conducted somewhat similar experiments on the 
Chicago and Altoona Railroad, and in 1905 arrange- 
ments were made for maintaining a wireless tele- 
graph service on the express trains between Chicago 
and St. Louis. 

The vertical antenna produces a uniform field 
all round. When the wire is bent at an angle, 
the uniformity is destroyed. The famous balloonist, 
Captain von Sigsfeld, noticed in 1898 that signals 
were, with aerials bent at an angle, best carried 
in the plane of the wires, and that the horizontal por- 
tion of the antenna, with the coherer in the middle 
of it, should have half the wave-length to be trans- 
mitted, and the vertical portion a quarter of that 
length. Bent wires (horizontal and slanting) were 
also used by F. Braun and de Forest in 1902, and 
more recently by Duddell, Guarini, and others. In 
March last Mr. Marconi and Professor Fleming 
presented communications on asymmetrical Hert- 
zian oscillations, and on the theory of directive 
antenne to the Royal Society, and last November 
Professor Fleming read a supplementary paper on 
the electric radiation from bent antenne in the 
Physical Society. Marconi placed the wires directly 
on the ground, or at distances from it up to 
2 metres ; he attached the ball, which sparked into 
another earthed ball, to the one end of the wire, 
a zinc plate, to increase the capacity, being somc- 
times fixed to the free end. The Duddell thermo- 
galvanometer, or a Marconi magnetic detector (for 
greater distances), was inserted in the middle of 
the wire. The horizontal wire could be swivelled 
round; the other antenna might be vertical or 
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also horizontal. The resulting efficiency curves 
resembled the figure 8 curves, which we obtain 
in lamp photometry. The highest efficiency was 
obtained when both antennz were in the same 
»lane, the receiver wire pointing with its free 
end away from the transmitting stations; a dis- 
placement of the receiver wire through 15 deg. 
stopped communication at 500 kilometres. With 
the aid of eight wires arranged at different azimuths 
he position of a ship cruising about 15 miles from 
shore could be ascertained. The Marconi Patent 
Specification No. 16,655 (1905) states that the hor?- 
zontal wire, if insulated from the earth, should 
have a length of half the wave-length used, which 
should not be less than 150 metres. These experi- 
ments were made at Poldhu and in the West of 
Ireland. The continued researches of Professor 
Fleming, assisted by Mr. Dyke, have been conducted 
in the grounds of University College, London. Pro- 
fessor Fleming explained in his paper that we have 
to distinguish between the electric moment, depend- 
ing upon the charge and the length of the antenna, 
‘ and the magnetic moment, depending upon J a b, if J 
is the current flowing in a rectangular oscillator of 





conductor in the earth underneath, and that the 
ring system will pass into half rings, just as 
would result if a horizontal diameter were drawn 
through Fig. 5. If the earth helps to conduct 
the radiations, we can understand why greater dis- 
tances can be covered across the fairly well con- 
ducting sea-water than across the dry earth crust. 
Whether or not it is safe to argue that long waves 
should be more suited for transmission across the 
land than shorter waves, because longer waves 
penetrate into the ground water of the land, we 
should not like to say. That the trees, houses, 
masts, telegraph lines, mountains, &c., of the 
earth exert a disturbing influence is_ certain. 
The influence of atmospheric conditions is also 
established, though not explained. Extraordi- 
nary long ranges, twice the average range and 
more, have temporarily been covered on the 
eastern coast of the United States, while in the 
Tropics apparatus sometimes fail to come up to half 
their normal capacity. Fogs seem to stop the waves ; 
the influence of the ionisation of the air, which 
varies with the general atmospheric conditions, 
cannot yet be discussed. Owing to this uncer- 
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sides a and b, If the magnetic moment is zero, the 
efliciency curve is a circle ; if the electric moment 
is zero, the efficiency curve resembles two circles in 
contact ; as a rule, when neither moment vanishes, 
8-shaped curves will result. The asymmetry is in- 
creased when antenne of the shape of « horizontal 
T, partly horizontal and partly vertical, are used, 
and when the tail of the T is not horizontal, but 
inclined downwards. 

Another line of investigation has been followed 
by F. Braun, Mandelstam, and Papalexi. They 
started with the idea of reflecting the waves by 
parabolic mirrors, as was done by Hertz, but 
they have gone further since 1901. They arrange 
three magnetically-independent oscillators in an 
equilateral triangle, and send out waves of different 
phases, so that an intensified wave travels in one 
direction, while interference destroys the effects in 
other directions. So far, these ingenious experi- 
ments have only been carried to distances of a few 
kilometres. 


In repeating Marconi’s experiments on a minor | 


scale at Halle, K. E. F. Schmidt observed that 
the energy utilisation from the horizontal wire 
was comparatively low. Other scientists argue 
that the recent experiments demonstrate that the 
earth plays a considerable part in propagating the 
waves. Going back to Hig. 5, we may imagine 
travelling in air, will find a 


that the waves, 
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tainty, radiotelegraphic stations have to be built 
with ample reserve power ; it is, however, rather 
the degree of coupling, presently to be referred to, 
than the actual power which is altered to overcome 
difficulties in transmission. 

If the energy were continuously radiated out 
while a station is sending, large machines and 
apparatus would be required. But we do not work 
with the constant energy of a primary battery 
or generator, but with the splash energy stored up 
with the aid of Leydenjars. The Radiotelegraphic 
Convention Pos twelve words of five letters as 
average working speed per minute. That would 
mean sixty letters per minute, or one letter per 
second. Practically, working can be maintained, 
without making the spark-gaps too hot, at the 
rate of twenty sparks per second. Fifty periods 
per second would give us 100 sparks per second. 
To make sure of our signals, we have to allow two 
or three sparks for each Morse dot, and about three 
times as many sparks for each dash. If we limit 
| ourselves to about 20sparks per second, the energy 
| will be stored up for about th of a second, and be 


\discharged in a spark lasting less than th of a 


'second. The power of the primary generator need 
| not, therefore, be large. Portable stations, as used 
in army manceuvres, require powers of about 60 
‘watts for a range of 25 kilometres over land ; the 
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waves would carry further across the water. One 
or 1.5 kilowatts should transmit over 390 kilometres 
of water or 200 kilometres of land ; about 4 kilowatts 
are allowed for ranges of 500 kilometres on land, 
and soon. There is no general rule, but we recog- 
nise that the power does certainly not increase at 
anything like the square of the distance. This 
again, it is angen. proves that the earth must 
participate in the propagation of the waves. 

The energy is radiated out from the aerial wire 
or antenna. Any radiating system has an oscilla- 
tion of its own, depending upon its dimension. 
The capacity of a single wire is, however, very 
small, so that sufficient energy could hardly be 
stored up in high aerials for long-distance trans- 
mission, even if there were no trouble with the 
spark-gaps, which must not be permitted to are, 
nor with the insulation and losses by brush discharges 
at high potentials. It has hence become the general 
custom to make part of the aerial a transformer, 
and to put the apark-gap in the primary, not in 
the secondary. is arrangement was pro d by 
F. Braun in 1898, and in its development rg wad 
of ‘‘close and loose ——t ” have come into use. 
The inductances and Leyden jars of the power circuit 
together make up the inductor, and ‘‘close coupling” 
merely signifies that the primary and secondary 
coils of the inductor are close to one another, and 
‘*loose coupling” that they are further apart. Direct 
coupling by means of wires is said to be loose when 
the connecting wire joins a node of the coil, and 
close when the wire branches off from a loop. 
The two circuits have previously to be syntonised. 
Close coupling is required when great energies are 
needed. But with close coupling the secondary 
circuit will react back on the primary, the reson- 
ance is disturbed, and the emitted waves are not 
all of uniform wave-length. 

There were thus great difficulties to be overcome, 
and the elucidation of these phenomena has taken 
a long time, because exact means of determining 
the wave-lengths of radiotelegraphy were hardly 
known, and because practically the only available 
method of Hertz—oscillographs would hardly 
answer for these high frequencies—is itself based 
upon the principle of resonance. The first in- 
struments adopted were hence rather wave-length 
indicators than wave-length meters. When a wire 
is very closely coiled upon a glass rod or tube, and 
the system duly excited, a stationary wave will 
form as in an organ pipe, and the greater or smaller 
glow will mark the nodes and loops, and thus the 
wave-length. This spool of Seibt was shown by 
Professor Fleming in his Cantor lectures. The 
‘* multiplicator” of Arco and Slaby is of the same 
type. Vary fine copper wire is coiled on the glass, 
either spun with silk, or merely embedded in some 
cellulose preparation. The lower turns can be short- 
circuited with the aid of a sliding contact. The rod 
is held in the hand, and the upper end made to 
approach within a foot or so to the oscillating circuit, 
The glow discharge from the top, which would be 
invisible in daylight, excites a little screen of barium 
platino-cyanide, and the length of the spool is 
adjusted until the position of maximum glow is 
settléd. A set of four of these handy little instru- 
ments is said to be sufficiently reliable for ordinary 
measurements of wave-lengths ranging from 25 to 
200 metres. 

For more exact measurements the Telefunken 
Company make use of the ondameter of Dénitz of 
1903. It consists of a variable plate-condenser, 
built up of a system of sector-plates, which are 
turned to overlap more or less to a measured 
degree and are immersed in oil; a set of self- 
induction coils, one of which is always plugged 
into the stand; and an auxiliary small transformer. 
The secondary of this transformer forms a sepa- 
rate circuit with the hot wire which measures 
the induced current. As a rule, the hot-wire coil 
is contained in the bulb of an air-thermometer, 
and the apparatus is adjusted until the liquid 
in the thermometer-tube shows the maximum 
rise. Inusing the apparatus three kinds of coup- 
ling may be applied between the primary and 
secondary parts: the ordinary electromagnetic 
coupling just explained, or an electrostatic coup- 
ling (through condensers), or a galvanic coupling 
(through connecting wires containing self-induc- 
tion). The ordinary electromagnetic coupling 
is the most convenient, and a loose coupling is 
generally used. In his discourse Dr. A. Franke 
replaced the thermometer by an ordinary hot-wire 
amperemeter, and attached to the pointer of this 
amperemeter a mirror turning about its horizontal 
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5-TON STEAM-WAGON. 


CONSTRUCTED BY MESSRS. JAMES BUCHANAN AND SON, ENGINEERS, LIVERPOOL. 
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axis. Between the lamp and this mirror he inter- 
sed a second mirror, turning about the vertical 
axis of the condenser. The movement of the spot 
of light thus marked a real resonance curve show- 
ing the current amplitude as dependent upon the 
capacity and frequency of the circuit. 
hese resonance curves are reproduced in Figs. 6 
and 7. Curve I. in Fig. 6 shows a well-defined 
maximum, marking loose coupling and small resis- 

















|Sistance in the exciting circuit, the curve (II.) is 


much flattened out; this demonstrates that the 
resistance of the oscillating system in radiotele- 


graphy should be kept as low as possible. Curve ITI. 


is a repetition of II., but on a different scale, the 
sensitiveness of the ondameter having been in- 
creased. The amplitude of Curve III. is nearly 


‘that of I., but the shape of the curve is altered by 
|the greater resistance and consequently greater 


tance in the exciting circuit. When we insert re-|damping of the waves. The degree of damping 
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may be determined with the aid of the ondameter. 
Resonance having been procured, the capacity is 
altered until the amplitude of thé curve is reduced 
to one-half; when the damping is slight, the re- 
quired change in the capacity will be small; in 
cases of considerable damping, greater changes in 
the capacity have to be resorted to. 

We couple now a second circuit to the ondameter. 
We should expect to obtain one oscillation if the two 
circuits are syntonised. But we observe (Fig. 7, 
Curve IV.) a wave with two unequal maxima. If 
we make the coupling looser, the two maxima 
approach one another (Curve V.) and the dotted 
curve, which each of the two separate systems would 
have given. From the differences in the wave-lengths 
corresponding to the two maxima and their ratio 
to the fundamental wave, we can estimate the degree 
of coupling. ‘That such differences should arise was 
hardly foreseen by electrical engineers, but theory 
predicted that close coupling of two circuits in syn- 
tony would always give rise to‘two waves, the one of 
slightly higher, the other of slightly lower frequenéy 
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than the original wave. Before this was understood ' advocate the use of a machine of a specific gravity 
much trouble was experienced in syntonising by trial. less than air, and the other of those who hold that 
Professor Fleming’s cymometer, which also marks: 
the two waves, is of a different construction. The, 


Donitz instrument is in regular use in the stations | 
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time to come, some of the most important of the 
work accomplished in this line. Professor Langley’s 
work, for instance, has disproved the commonly 
accepted deduction drawn from Newton’s xxxivth 
proposition, ‘‘ Principia,” Book IL., that the pres 


the heavier-than-air machine is the correct one. 
It would seem, from a study of birds and Nature, 
that this latter school is the more nearly correct, 








of the Telefunken Company. Fig. 8 illustrates the 
relation between coupling and damping. 
strongly damped waves (lower curve) a coupling of 
8 per cent. is suitable, while for less damped waves 
(upper curve) a looser coupling of 3 per cent. will 
prove most efficient. 

A mechanical analogy used by Dr. Franke may 
render the influence of coupling clearer. Capacity 
may be likened to elasticity, self-induction to 
inertia of inass, We fix on the same board a lath 
and a band spring, to the upper end of which a 
lump of lead is attached. The lath corresponds to 
a wire antenna or to a spool uniformly coiled on a 
long bobbin ; self-induction and capacity, elasticity 
and inertia, are distributed all over the swinging 
system. In the band spring mass and elasticity are 
separated. The lath and the spring have the same 
fundamental vibration, but the lath can also vibrate 
in overtones. Let us take the spring with its lead 
as the exciter circuit, the lath as the antenna. We 
connect the two bodies by a string of rubber, and 
set the spring in vibration ; the lath will gradually 
begin to oscillate in unison with the spring, and both 
will slowly come to rest. This will be loose coup- 
ling. If we connect the two vibrators by means of 
a spiral spring, the lath will take up the oscilla- 
tions more rapidly, but the two will not oscil- 
late at exactly the same frequency; we shall 
observe beats, and the system will more quickly 
come to rest again. If we make the connection 
rigid, the vibrations of the two bodies will still less 
be in unison, and stop more quickly still. Wires 
radiate more readily than coils, and their radiations 
die out more rapidly. 


(To be continued.) 








AERIAL LOCOMOTION. 

From time immemorial the subject of aerial loco- 
motion has had a fascination for mankind. Some 
have been drawn to it from a contemplation of 
examples of flight in Nature, others by a mere 
desire for superiority over their fellows. The first 
recorded experiment of this kind was connected with 
a dramatic dash for liberty ; while another—almost, 
if not quite, as ancient a Jegend—refers to experi- 
ments due to vanity and a disdain of the ordinary 
means of locomotion vouchsafed to man. Bladud, 
in fact, the mythical King of Bath, in his old days, 
growing vain and foolish, threw himself into the air 
from a pinnacle of a temple dedicated to Minerva, 
in that city. Unfortunately for this old monarch, 
his theories were not borne out in practice, and he 
died as a result of the failure of his apparatus. He 
is not by any means alone inthis. Through all the 
ages men have had to pay the cost of their experi- 
ments with their lives, even down to quite recent 
years, when the work of both Lilienthal and Pilcher 
ended in this unfortunate manner. 

In spite of such deterrents, however, the subject 
has increased in popularity as time has gone on. 
Last century this country was quite prolific in at- 
tempts to find solutions to the difficulty both of flight 
and of safety in descent; for, be it remarked, the 
latter is‘as essential as the former, if flying is to be 
put to any use by man, either for practical purposes 
or even asa pastime. Hitherto the experimenters 
have been spurred on in their efforts largely by 
the spirit inherent in all true investigators—namely, 
the desire to overcome difficulties. Now, however, 
that prizes are to be won, we may expect that 
research will be prosecuted with still keener zest. 
Who can refuse the tempting baits offered in the 
form of some thirteen or more prizes of an aggregate 
value of over 30,000/.? Prizes there are, too, of a 
progressive nature, so that, if we may use the simile, 
the child of the inventor may win the half-mile prize 
of 20001. offered by Mr. F. Archdeacon, while the 
more fully developed offspring may attempt runs 
of longer distance. Some thirteen prizes are, as 
we say, to be won by what the newspapers have 
come to term the first successful aeroplanist— 
10,0001. offered by the Daily Mail for a flight from 
London to Manchester, 10,0001. for a run from 
Paris to London, prizes for 10-mile non-stop runs, 
and so on; awards and trophies to encourage 
investigators to work their eotent at the solution 
of this problem. 

The investigators have ever been divided into 
two camps: one party consists of those who 





and prominent men have worked on these lines 


For | for many years. One of the latest converts to the 


school is M. Santos Dumont himself, and while we 
do not consider that this gentleman’s sayings carry 
any great weight, we can do no harm by quoting 
his summing up of the case. M. Santos Dumont 
has likened the propulsion of a dirigible balloon 
through the air to pushing a candle through a brick 
wall, The difference is only one of degree. 

The great prizes offered by the Daily Mail and 
others among the thirteen are restricted to aero- 
planes, and with such machines results have already 
been achieved which seem to foreshadow their 
ultimate success. 

The first man to bring knowledge to bear on the 
construction of an aeroplane was Henson, who in 
1842 designed a machine consisting of one main 
plane of 140 ft. width and 32 ft. length, driven by 
two propellers. The area of all the planes was 
6000 ft., and it was intended to fit the machine 
with a 30 horse-power engine. Later, Henson asso- 
ciated with Stringfellow, and still later Stringfellow 
alone worked on at this problem ; and, in 1888, 
achieved some success. In the successful machine 
Stringfellow employed three planes disposed one 
above the other. The first to adopt superposed 
planes, however, was Wenham, who, in 1866, 
fitted a machine with six tiers of planes, 15 ft. in 
width and 2 ft. long, curved and held to form by 
light crinoline steel. The arching of the surfaces 
ran in the line of travel, and was therefore of but 
little benefit. Moy, the first to use a whirling track, 
tried, at the Crystal Palace in 1875, a machine fitted 
with a water-tube boiler working at 80 lb. per 
square inch. The engine was of 3 horse-power, 
and ran at 500 revolutions per minute. Owing to 
the roughness of the path and the great angle 
at which his planes were set, a speed no greater 
than 12 miles per hour was attained, whereas at 
least 35 miles was required to make the machine 
soar. The work of these earlier men has been 
supplemented by Hargraves, Langley, Maxim, 
Lilienthal, Pilcher, Phillips, Chanute, and others ; 
while at the present time a large number of experi- 
menters are working on machines in this Old 
World and in America. It is interesting to note 
the particulars of some of the machines ta which 
attention has been directed at one time and an- 
other. 

Maxim’s machine weighed no less than 7000 Ib., 
and ran on tracks. In has been fully described in 
these columns {see vols. li. and lviii.). It con- 
sisted of a main plane, supplementary side-planes, 
rudders, and frame-work, carrying a 300-horse- 
power engine and boiler. The boiler was of the 
water-tube type, burning vapourised oil fuel. The 
whole machine was a marvel of engineering skill 
and construction. It was propelled by two large 
screw-propellers, 17 ft. 6 in. in diameter; the 
sustaining area of the machine was 1400 square 
feet. 

Mr. Phillips’s machine, which was on a much 
smaller scale—not large enough, in fact, to carry a 
man—was run on a circular track, and was driven 
by a screw-propeller worked by a steam-engine. 
The sustaining surface in this machine took the 
form of a screen 18 ft. by 8 ft., made up of a large 
number of laths 14 in. from front to back, each 
hollowed on the underside and convex on the 
upper. The laths ran horizontally across the 
screen, and the whole was not unlike a Venetian 
blind. The surface of Phillips’s machine was 140 
square feet ; the weight complete, with engine and 
ballast of 56 lb., was 4161b. This machine was 
considered to have been successful in leaving the 
ground (see ENGINEERING, vol. lv.). 

Langley’s machine was a large model, measur- 
ing 12 ft. from tip to tip, and of 30 1b. weight. 
This machine flew a distance reported as 4000 ft., 
driven by a little steam-engine which it carried. 
Hargraves’ machines were driven by compressed 
air, and flew a distance of 343 ft. Lilienthal, 
Pilcher, and Chanute confined their attentions 
—s to gliding ae meng the longest glide 

ing a distance, we believe, of Lilienthal’s, of 
1200 ft. But if these investigators were not more 
than moderately successful in their efforts, the 
ground of their researches has been so carefully 
covered that the data and information collected by 
them have been, and will continue to be for a long 





sure on a body ina moving fluid varied as the square 
of the sine of the angle of incidence. The results 
of Langley’s experimental work with square planes 
are practically in conformity with Colonel Duche- 
min’s formula enunciated in 1828, to the effect that 

2 sina h is th 1 
1+ sin? q’ Where p» isthe normal pressure 
on the plane inclined at angle a to the direction of 
motion of the fluid, and P is the pressure on the 
plane when this is at right angles to the direction 
of flow. Professor Langley himself produced no 
formula, and we may therefore, in connection with 
square planes, take the Duchemin formula as 
correct. If we work out p, for several angles and 
plot the results on their respective radii of a circle 
whose radius =: 1, the value of P, we obtain a curve 
such as that shown in the accompanying diagram in 
the black line. Considering for a moment these 
normal pressures at different angles, we see that at 
small angles the pressures are small, but that at 
larger angles the pressures have increased at avery 
rapid rate till at 40 deg. they are about 90 per cent. 
of the peeeere on the plane at 90 deg. to the direc- 
tion of flow. These normal pressures may be re- 
solved into forces acting horizontally and vertically. 
If this be done, the horizontal pressure on the 
plane will be px sin a, and the vertical component 
pncosa. These values are marked off in the same 
manner along their respective radii, assuming 
Duchemin’s formula correct for the whole range 
from 0 deg. to 90 deg. The dotted line in the 
figure there shows the vertical pressure or ‘‘ lift,” 
and the dot-and-dash line the values of the hori- 
zontal component or ‘‘ drift.” 

A comparison of results thus obtained with 
those derived from Newton’s rules shows some 
surprising differences. For instance, take the angle 
5 deg., Newton’s theory gives for the ratio lift + P, 
(sin? 5 deg. cos 5 deg.) = 0.0076. Duchemin’s 
formula and Langley’s result give for this 0.15, or 
the supporting power as twenty times what it 
would 4 if calculated from Newton’s rule. 

In order to obtain the best results—i.e., to 
employ power in the most efficient manner—the 
drift must be kept small. The lift also must 
be the greatest possible, consistent with a satis- 
factory value for the drift. The only angles within 
which these conditions are satisfied are those 
which are comparatively small ; for the greater the 
angle, the greater the drift compared with the lift. 
The lift, after about 35 deg., begins to decrease, 
and falls to zero as the vertical position is reached, 
while the drift increases from 0 at 0 deg. to 1 at 
90 deg. At 45 deg. the two are equal. 

At soaring speeds the weight W will just be 
equalled by the lift L, and the resistance R will be 
equal to W tan ua. 

We have, therefore, 


L= W = pacosa= 


pr =P 


p2 cos a sin o 
1+ sin?a 
and #2 
R= Wtan a=p,sin a = P Suet ‘ 

1 + sin’a 

If we give to P the value of the pressure of 
the wind due to a velocity of M miles per hour, the 
horse-power required to drive the plane through the 
- Mt In 
375 
calculations for machines the R must include the 
resistance of all parts of the machine—engines, 
man on board, &c.—in addition to that offered by 
the inclined planes to the forward motion at M miles 
per hour. If the power of the motor is not equal 
to its rated capacity, the horse-power required to 
urge a plane forward offering this resistance, set at 
aand at M miles per hour, must be increased in 
proportion to its efficiency. 

The increase of drift involves, as we have already 
stated, largely increased power. 

This is shown in the familiar table taken from 
Langley’s work, given in the next column. 

From this table, which gives the results ob- 
tained with a plane 30 in. by 4.8 in. (the 30.in. 
being the side of the plane at right angles to the 
line of advance), it will be seen that, set at 2 deg., 
a like plane, or combination of planes, would be 
capable of lifting 209 lb. for every horse-power 
exerted, while set at 45 deg. only 15 lb. could be 
supported for each horse-power spent. 


air set at an angle a will be given by 
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Speed and Power of Acroplanes. 


Weight with 
/ Like Planes 
Speed, Feet, Horizontal Work Ex- | that One Ho-se- 





Angle of per Second |Pressure R, pended per Power will Drive 
incidence. (Soaring). | Grammes. | Minute. (through the Air 
at Scaring 
Speed 
deg. ft.-Ib 

45 36.7 500 2434 15 

30 34.8 275 1268 29 

15 367 128 623 58 

10 40.7 8s 474 77 

5 49.7 45 297 122 

2 65.6 20 174 209 


The results of Professor Lungley’s researches 
have been summarised as follow :— 

‘¢1, That the stress necessary to sustain a body is 
less when it is in motion in a horizontal direction 
than when it is at rest. 

‘*2. That this decreases with an increase of hori- 
zontal velocity. 

‘3. That the best planes are those whose exten- 
sion is small from front to back, and whose longest 
side is at right angles to the direction of advance. 

‘*4. That if planes be superposed, the interval 
between them must not be less than their dimen- 
sion from front to back.” 

Langley’s results relating to the shape of planes 
are most interesting ; and, though too elaborate to 
be given in detail here, we may state that he found 
their efficiency for different shapes to be in the order 
in which they are given herewith—namely, 30 in. 
by 4.8 in., 24 in. by 6 in., 12 in. by 6 in., 6 in. by 
6 in., 12 in. by 12 in., and 6 in. by 24 in., the first 
CURVE — REPRESENTS THE PROPORTION OF PRESSURE 


ACTING AT RIGHT ANGLES TO PLANE INCLINEO AT 
VARIOUS ANGLES TO AIR CURRENT 







J 7 * 
CURVE----REPRESENTS THE LIFT AT 
THESE ANGLES=(Pn COSA) -L 
CURVE~--~REPRESENTS THE 6Q 
ORIFT, AT THESE ANGLES 
*R=Pry SUVK. 
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dimension given being that of the side of the plane 
at right angles to the line of advance. This order 
of efficiency was maintained up to between 25 deg. 
and 30 deg. inclination, after which the order was 
exactly reversed, the 6-in. by 24-in. plane showing 
up best, and the 30-in. by 4.8-in. plane the worst. 
Langley also studied the question of the position of 
centre of pressure, but evolved no formula for this, 
being content, it appears, with Jdéessell’s, which 
gives for this the expression d = (0.3 — 0.3 sin a) L, 
where L is. the length from front to back and d 
the distance from the front edge. 

With regard to the supporting proportions of 
different shaped planes, other than rectangular, 
little has been done in the way of research, and the 
supporting area allowed by different inventors 
varies considerably. Henson, in his machine, 
allowed 4 lb. to each square foot of area ; String- 
fellow gave 3 square feet area to each 1 lb.; 
Lilienthal, on the other hand, used gliders that 
worked out at ? square foot to each pound ; Phillips 
contended that each square foot, if properly chosen, 
should be capable of supporting 3 lb.; while Santos 
Dumont, in his latest machine, provides almost 
2 square feet per pound, if the published figures 
are correct. 

In the matter of power, engines have lately been 
so improved as to enable Santos Dumont to em- 
ploy an engine which weighs only 2} |b. to 3 lb. per 
horse-power, while he asserts that he has on order 
® 100-horse-power engine to weigh not more than 
200 Ib. The advance made of late years in internal- 
combustion engines has placed at our disposal a 
means of power suited for these machines which 
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Langley and Maxim had not at hand at the time 
of their experiments. Their engines worked out 
at 1 horse-power for about 10 lb. 

Mr. Lawrence Hargraves, who has published all 
his results so freely, paid attention more particu- 
larly to the various forms of planes. His experi- 
ments led him to adopt what is now known as the 
box form of kite for his sustainers. He found 
that superposed surfaces gave satisfaction if far 
enough apart, and to this added the improve- 
ment of two sets of surfaces —— by some 
distance in the line of advance. With side planes 
connecting the upper and lower surfaces his ma- 
chines are similar to sections of rectangular boxes, 
hence their name. The side screens were found to 
render the kite less liable to shearing, side cur- 
rents being unable to tilt the surface. A perfectly 
flat surface without such screens is less efficient, as 
the air tends to spill upwards, if one may so use 
the expression, to fill the space on the upper side of 
the plane. The sides are therefore of advantage, and 
are adopted by Chanute, Santos Dumont, and, 
in kites in conjunction with planes, by Cody and 
others. The use of two kites, one behind the other, 
which is what Hargraves’ box-kites amount to, 
renders the whole much more stable, and there- 
fore, if this form is adopted for flying machines, less 
trouble would be likely to occur in the mainte- 
nance of equilibrium. This, in the case of birds, 
is maintained practically automatically ; but in the 
case of an inanimate machine, partly controlled by 
man, it behoves us to select the most stable form 
available. Hargraves also advises the use of curved 
surfaces, a point also insisted on by Lilienthal, 
Chanute, and others. It is stated that a concave 
surface, the curvature being described round an 
axis or axes at right angles to the line of advance, 
can support from three to seven times more than a 
plane surface. Langley states that skin friction is 
negligible, but Baden-Powell, on the other hand, 
asserts that this is by no means the case. 

The advantage of. the use of superposed planes 
will be evident when it is considered that by this 
means the leverage, due to a stray upward current 
at the outer tip, may be materially reduced. With 
one wide and short plane the width must be great 
in order to provide sufficient sustaining area ; the 
leverage therefore is great, and by superposition 
the effect of stray currents is therefore largely 
reduced. Professor Langley, it will be remembered, 
proved that the air was a perfect series of eddies 
and currents, neither uniform in velocity nor in 
direction. The machine should therefore be as 
compact as possible, so as to avoid these com- 
plications. 

It may be well to glance at what is being done 
at present towards the solution of these problems, 

First of allthe Wright Brothers, of Dayton, Ohio, 
make considerable claims, which are at least well 
worthy of attention. How far their claims can be 
substantiated it is difficult to say, as a great deal has 
been heard about their work, while but few people 
appear to know anything definite about it. The 
weight of the machine and operator is given as 
9251b., and a motor of 24 horse-power is provided 
of the four-cylinder air-cooled motor type. This 
engine weighs 250 lb. On October 5, 1905, this 
machine, after several previous sails, in which it 
remained in the air up to 33 minutes, traversed a 
distance of 24} miles, remaining in the air for 
33 minutes 3 seconds, at the end of which time fuel 
was exhausted. The machine takes the form of 
two superposed planes, fitted with a horizontal 
rudder in front. No figures of area seem to be 
available, but the designers claim to have lifted 
60 lb. per horse-power. Santos Dumont’s aero- 
plane consists of two wings, composed of super- 
posed planes fitted with side screens, so as to take 
the box form. In front is a box-shaped rudder. 
The area of the sustainers amounts to 861 square 
feet ; width from tip totip, 39 ft. The weight with 
one passenger is reported as 465 1b., the eight- 
cylinder motor weighing about 170)b. M. Dumont 
has flown 235 yards in this machine. It appears to 
be at fault in not having sufficient provision for 
the maintenance of equilibrium. e may here 
note that Hargraves’ experiments would suggest 
two sets of box sustainers coupled by the main 
framing, to which the motor, &c., could be attached. 
This principle seems to have been that selected by 
M. Bleriot, who employs two box-shaped sustainers 
arranged tandem fashion. M. Bleriot has, how- 
ever, forsaken the rectangular section, and adopted 
an elliptical box, similar to a band-box, in distine- 
tion to the rectangular box. How efficient this 


'form may be seems to be doubtful, but little 
research having been made with these shapes. Har- 
graves, however, experimented with circular cellulaa 
kites, and forsook > in favour of the rectangle. 
This aeroplane provides 60 or 70 square yards of 
surface, two 6-ft. propellers being employed, driven 
by a 24-horse-power ‘‘ Antoinette” motor. The 
apparatus is supported on the water by floats, and 
it starts its flight by running over tho surface of the 
water, flight alone being considered, without any 
attention being given to the equally important 
point of being able to alight anywhere. This 
machine is reported to have made a short flight, 
but. alterations were found to be needed in the 
machinery. Other machines include those of M. 
Viua, who has designed an aeroplane with bird- 
wing-shaped planes ; and of M. Ellekammer, who 
has a combination of an arched surface and two 
side-planes, the propeller being fitted below the 
arch, in, so to speak, a tunnel. This machine is 
said to have soared successfully, though no details 
of the flights are forthcoming. 

Several other experimenters are in the field, and 
doubtless the offers of these many prizes will 
induce some of them to produce more reliable data 
regarding their achievements. It is generally a 
matter of surprise, for instance, that the Wrights 
have not found some way of exhibiting their 
machine in public, and submitting it to official 
tests, so that something definite may be known of 
their work. 

In conclusion, we may say that past experiments 
om to a machine constructed on the Hargraves 

ox-kite principle, flying at a low angle of inci- 
dence, and provided with curved surfaces instead 
of plane. The surfaces must also be as smooth as 
possible, as it seems to be the fact that in large planes 
skin friction is present to a considerable degree, in 
spite of Professor Langley’s assertion that it might 
be taken as negligible. 








5-TON STEAM WAGON. 

Tue 5-ton steam wagon which we illustrate on 

pages 790, 791, 794, and 795, has been built by Messrs. 

ames Buchanan and Son, of Liverpool, to the designs 
and under the patents of Mr. T. W. Barber, M.I. 
Mech. E., of Westminster, and it represents an attempt 
to embody those features of stability which are de- 
manded by the colonies, and at the same time to 
produce a vehicle which will perform severe duty with 
a high degree of mechanical and commercial efficiency. 

To this end it is provided with a boiler having a 
heating surface much in excess of the usual allowance, 
and a large fire-box in which wood or other indifferent 
fuel may be burned, so that the necessary quantity of 
steam may be raised without forcing. The leading 
characteristics of the vehicle are :— 

1. Two independent compound engines driving the 
rear wheels of the wagon through Renold chains 
without the intervention of any toothed gearing, and 
consequently with a maximum of efficiency. 

2. A fan-cooled condenser of a capacity equal to all 
normal requirements, enabling the wagon to run for 
considerable periods without additional water supply. 
Wheels of a very substantial construction, with 
spring hubs, giving an elastic drive and relieving the 
axle-boxes and other parts from the seVere road shocks 
which are encountered on any but the most perfect 
surfaces. 

In addition to these leading characteristics there are 
a number of other interesting and novel points about 
the wagon. We shall, however, refer to these pre- 
sently. 

The general <i ee and appearance of the 
wagon are shown in Figs. 1 and 2, page 790, which 
are a side elevation and a plan respectively. From 
these views it will be seen that the boiler A is 
mounted in front of the leading axle, and the con- 
densers B immediately behind it. The two compound 
engines © are placed longitudinally, with the valve- 
gear on the outer sides, so as to be readily got at. 

he exhaust-pipes lead directly through an oil- 
separator D to the condensers. Two fans E are 
driven from the engine cam-shafts, and draw air 
through the condensers. There are two feed-pumps, 
which work from the high-pressure crogs-head pins. 

Each of the rear wheels is driven by the engine that 
is on the same side of the wagon as it is placed, and 
receives its power through a single Kenold chain, 
which runs over a sprocket pinion on the crank-shaft, 
and a large sprocket wheel which is attached to a flan 
cast in one with the hub. This method of drive dis- 
penses entirely with gearing, both for speed reduction 
and for the differential box, the latter being a fruitful 
source of trouble, and the former of loss of power. 

On each of the rear wheels there is a rim brake G, 
Figs. 1 and 2, and powerful internal expanding brakes 
are also attached directly to the hubs. The rim brakes 
are operated by a hand-wheel H, the interna! brakes 
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5-TON STEAM-WAGON. 
CONSTRUCTED BY MESSRS. JAMES BUCHANAN AND SON, ENGINEERS, LIVERPOOL. 
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by a foot-lever J. Twin foot-levers are also provided 
for the withdrawal of the clutches on each engine, 
enabling the engines to run disconnected from the 
wheels. The clutch-‘ever is shown in plan at K, Fig. 2. 
There are three hand -levers—one for compounding 
the engines, one for reversing, and one for regulating 
the steam supply. These levers complete the control 
system, which is very simple and yet gives the driver 
perfect command over the vehicle. 

The frame is strong, and is well braced and 
stiffened. The axles run in horn-plates, which method 
18 considered by the designer to be the only really 
8itisfactory one. The axle-boxes are pivoted, and the 
axles themselves are of nickel-steel. The suspension 
13 a three-point one—i.e., there is one point over each 
rear axle-box, upon coiled springs, and one at a point 























pares Seven 


in the centre of the main front cross-member, whence 
a plate spring distributes the load to the two front 
ll mc wt 

Coming now to a more detailed description of the 
mechanism, Figs. 3, 4, and 5, page 790, are sectional 
drawings of the steering-head and the front wheel-hubs. 
The head L is a steel rm into which the nickel- 
steel axle-end is brazed. e pape oe M is a 
nickel-steel forging, and the load is carried by a sub- 
stantial ball-bearing N, which is located at the point 
where the pin transmits the thrust to the head. 

In Figs. 6 and 7, page 791, will be seen sectional draw- 
ings of one of the rear wheel-hubs and the rear axle- 
boxes. The axle-boxes are all alike, and consist of steel 
guides attached to the horn-plates, and afterwards 
machined parallel; the steel slides O are fitted 





between the guides, and are provided with rings 
in which pins P in the boxes themselves fit. 6 
boxes are of steel, with re re bushes. The 
rear hubs Q are extended through the axle-boxes, and 
are provided with flanges R on the inner side, to which 
the brake and the chain sprocket-wheels are attached 
direct. The nickel-steel axle S extends through the 
hubs, which rotate upon it. Very long phosphor- 
bronze bushes T are provided inside the hub, and 
the axle itself does not rotate. It will be seen that 
the construction of the axle-box permits of a free 
movement of the axle in a vertical direction, without 
any unmechanical makeshifts, such as oval brasses or 
excessive clearances, and at the same time the horn- 
plates give lateral rigidity and stability to the wagon, 

It will be noticed that the wheels are of a peculiar 
construction, the details of which will be understood 
on reference to Figs. 3 and 4, page 790. It will there 
be seen that the central portion of the hub proper 
carries the wooden portion of the wheel in the usual 
manner, and it is provided with a middle flange, in 
which pins V are screwed and project on each side. 
On the pins triangular spring-seats W are fitted. 
These pins and seats project into cavities formed in 
the two outer portions of the hub, which portions are 
bushed and rotate on the axle. In each of the cavities 
mentioned are arranged three sets of coil springs X, 
each set bearing against one side of the triangula 
part of the cavity. The hub is therefore suppo: 
on the axle through these springs, and no [oad or 
shock can be transmitted to the axle except through 
them. It is glso claimed that, in the case of the 
rear hub, they constitute an elastic drive. The 
arrangement of the rear wheels is similar to that 
of the front wheels, and may be seen in Fig. 6. The 
whole arrangement of the springs is placed in an 
enclosure filled with grease, and it is claimed that it 
constitutes a very simple, strong, and reliable drive. 

The internal foot - opera’ expanding brake is 
shown in Figs. 8 and 9, page 791. It will be 
seen that it consists of a ring Y, fixed on the 
sprocket-wheel attached to the rear wheel-hub, and 
that inside this ring is a split ring Z, which fits the 
internal diameter of the outer ring, the surfaces in 
contact being formed of V-shaped section, as shown. 
The ring Z is expanded by means of the wedge-piece 
a, which is forced forward by means of the screw } 
and the leverc. The external wheel-operated brake 
requires no detailed description, as its action is clearly 
illustrated in Figs. 1 and 2. 

The boiler is shown in two sectional views in Figs, 
10 and 11, page 791, the former being a section across 
the firebars, and the latter a section parallel to 
the bars. The boiler consists of a steam-chamber d 
and two water headers e, connected together with 
tubes expanded and ferruled into the tube-plates, 
The tubes are made of brass, and are bent in the 
form shown in Fig. 26, annexed. The steam-chamber 
and the water headers are made of steel castings, 
and are strengthened by ribs, as shown, the steam- 
chamber having the ribs inside, and the headers the 
ribs on the outside. The ribs may be clearly seen in 
section in Fig. 11. Each rib in the steam-chamber has 
a circular hole in it, to allow the steam to pass freely 
through from one part to another. The steam, when 
generated, passes out through the pipe /, and through 
a series of tubes g, placed in the hot gases over the top 
of thesteam-chamber. There the steam is dried. From 
these tubes it passes through a valve to the engine. 
There are two downcomer tubes h, one at each end 
of the boiler, and to one of them is fixed a pi 
that communicates with the steam-pipe 7 The whole 
is enclosed in a sheet-iron orm with air-s all 
round the casing, and is protected internally by sheet- 
iron and asbestos. The fire-box area is exceptionally 
large, so that wood fuel may be burned; and prac- 
tically the whole of the boiler is heating surface, the 
products of combustion passing among the tubes and 
up over the steam-chamber, The steam is collected 
by a perforated pipe, and is then led, as before stated, 
through the drying coil g. The firing is accomplished 
by gravity, the fuel being fed into a hopper, and then 
slowly jolted down the inclined plane of the fire-bars 
by the motion of the wagon. 

The pump and automatic feed apparatus for the 
boiler are shown on page 794, the former in Fig. 12 
and the latter in Figs. 13 and 14. The pumps are 
two in number, and are driven direct from the high- 

ressure crosshead pins, and the water, which is drawn 

rom the condensers, through the automatic 
feed-valve (Figs. 13 inl 14) to the boiler. This auto- 
matic valve consists of a cylinder i, in which a piston 
m is free to move. At one end the pipe from the 
pump is attached, and at the other end is a small 
check-valve /, and a pipe leading to the boiler at 
normal water-level. Near one end is a branch con- 
nection n, which conducts the feed-water to the boiler, 
and the orifice of this pipe is closed or open, accordi 
to the position of the piston m in the cylinder, 
relief-valve (Fig. 15) is connected in the pipe from 
the pump, and is adjusted so that no water can 

it until the pressure is above that in the boiler. e 
effect of the pump’s action is to reciprocate the piston 
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m, gc | it out of the way on each delivery stroke, 
and allowing it to return (and cover the orifice n) to 
the feed-pipe on every suction stroke. While the 
water in the boiler is below the normal level, steam 
passes up the oe connection, lifts the check-valve /, and 
enters behind the piston m. This steam, being com- 
pressible, does not interfere with the movement of the 
piston ; but, as soon as the water-level rises above the 
normal, water flows up the pipe-connection past the 
check-valve /, and fills the space behind the piston. 
The water, not being compressible, stops the recipro- 
cation of the piston, and the feed-water unable to 
flow into the boiler escapes by the relief-valve back 
to the condenser. A small hole in the check-valve / 
ensures the gradual escape 

iston, back to the boiler, when the level of the water 
in the boiler has again fallen. The feed-water is then 
once more admitted to the boiler. It is claimed for 
this simple device that it is perfectly reliable, and will 
control the water-level with practically no attention 
from the driver or the fireman. 

The engines are shown in detail in Figs. 16 to 20, 
page 794, Fig. 16 being a vertical section and Fig. 17 
a plan, in both of which views the general arrange- 
ment will be seen. The remaining figures show parts 
of the engine in detail. 

It must be borne in mind that there are two separate 
engines, independently controlled and each driving one 
rear wheel, and that there is no connection between 
the wheels by differential gearing or otherwise. 
The engines are slung from the wagon frame by links 
from the outer crank-shaft bearings. These links are 
shown in general arrangement in Figs. 1 and 2. Near 
the centre of gravity of each engine at the cylinder 
ends they are universally jointed. The engines are 
retained in their correct position with regard to the 
rear axle by radius rods o, Fig. 24, page 795, which 
are adjustable in order to take ‘up the wear of the 
driving-chain. Large wearing surfaces are provided 
throughout, and the crank-shafts, which are of nickel 
steel, run in an enclosed oil-bath. 

The valves which control the steam are shown in 
Figs. 16 to 20, page 794. They are of the simple 
drop type, and are actuated by cams on the shaft p, 
which is driven by a Renold chain off the sprocket- 
wheel r, Fig. 24, on the crank-shaft. The reverse 
is accomplished by means of sleeves S, Figs. 21 
and 22, and compounding is secured in a simple 
manner by the simultaneous closing of two valves, 
¢ and u, Figs. 17, 19, and 20, one of which, ¢, closes the 
exhaust from the high-pressure cylinder, and the other 
shuts off the live steam from the low-pressure cylinder. 
When it is desirable torun theengine as a simpleengine, 
with high-pressure steam admitted to both cylinders, 
the compounding valves ¢ and u are open, and the 
steam enters the cylinder through the valves x on the 

-high-pressure cylinder, and through the valves a' on 

the low-pressure cylinder, and exhausts through the 
valves z in the high pressure, and b' on the low- 
pressure cylinder, and along the pipes v and c! to the 
condenser. 

When, however, the engine is compounded the 
valves ¢ and w are closed, and the exhaust steam from 
the high-pressure cylinder passes along the pipe w and 
through the valve e! to the low-pressure cylinder by 
way of the valves a! and a’, and is exhausted as be- 
fore, through the pipes c! to the condensers. 

The pres. awed, the position of which on the wagon 
may be seen at B, Figs. 1 and 2, is shown in detail in 
Figs. 25 to 29, page 795. Both the tube-plates /! and 
the chambers g' are castings, and a water-tight joint is 
obtained between the two without the aid of machined 
surfaces by means of the packing h'. The tubes are 
of brass, and are Mvetl in the manner shown in 
Fig. 26, this shape having been found to give very 
satisfactory results, being at the same time very easy 
and cheap to construct. They have been found to 
have a heat-radiating efficiency very much in excess 
of that of straight tubes—a fact which offers the 
advantages of less weight and bulk. The tubes used 
in the boiler are of the same form. 

The special features of this wagon and its substan- 
tial construction seem to have appealed particularly 
to colonists; and we understand that the makers have 
now on hand a considerable number of these wagons 
for South Africa and Australia, and are in conse- 
quence arranging for the erection of separate works 
to deal adequately with their manufacture on the 
interchangeable system. 





Tue INsTITUTION OF MECHANICAL ENGINEERS: GRA- 
puaTss’ AssociaTion.—The third general meeting of this 
Association for the current session was held at the Insti- 
tution, Storey’s Gate, Westminster, S.W., on Monday, 
December 10, 1906, at 8 p.m., Mr. Mark Heaton Robin- 
son, Member of Council, in the chair. The minutes of 
the second general meeting were read, approved, and 
waned by the chairman. A paper entitled ‘‘ Up-to-Date 

illing Machinery ” was presented and read by Mr. A. 
B. Symons, Graduate, of London. Mr. M. G. Duncan 
opened the discussion, in which the following graduates 
took part :—Mesers. Cartwright, Laird, Petrie, Cheese- 
man, Hodgson, Walker, and Salway. 


of the water behind the| ¥ 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 28. 

ANOTHER very active year is assured in all mill and 
furnace products. The production of pig iron for the 
ast month was 2,230,000 tons, or at the rate of over 
,000,000 tons per year. The production for the 
coming year will exceed 28,000,000 tons. The United 
States Steel Corporation has 89 furnaces in blast, and 
is making 60 per cent. of all the pig iron in the 
country. Only five of its blast-furnaces are idle. The 
total stock of all pig iron at the steel plants of that 
company is less than 25,000 tons. All kinds of 
material have been steadily advancing throughout the 
ear. The advance in Bessemer iron alone has been 
5 dols. per ton. The condition of the pig-iron industry 
is certainly abnormal, and there is no immediate sign 
of correction. The cost of making Bessemer iron will 
advance 2dols. per ton next year, by reason of 
increased cost of material and labour. The Jones and 


Laughlin Steel Company have broken ground for the| + 


construction of a very large steel plant, which, among 
other things, includes four large blast-furnaces of 600 
tons capacity daily each. This will give that company 
ten modern furnaces, They will build a large rail 
mill, plate-mill, and structural mills, and will absorb 
the entire production of the furnaces at that point. 
The mills will be located on the Ohio River, 20 miles 
below Pittsburg. 
PHILADELPHIA, December 5. 

The iron and steel industries are threatened by a 
car ——— which is acute in all sections of the 
country. nless things clear up very soon, a number 
of plants will be obliged to shut down for want of pig 
iron, which is piled up on furnace banks, and which 
caunot be moved. The sudden approach of cold 
weather has added to the difficulty; besides the 
trouble over pig iron, ore shipments which were to 
have been made within the past week or two are 
being held up. This shortage of rolling-stock is particu- 
larly felt in Western Pennsylvania and Eastern Ohio. 


There is also a a deal of difficulty in obtaining cars | p, 


to ship finished products from mills to points of deli- 
very. The manufacturers are greatly concerned, and the 
consignees are awaiting material to complete work in 
hand. The makers of both crude and finished iron 
are straining at every point to keep their contracts, 
and but for the shortage of cars they would be able 
to doso. The accumulation of pig iron at furnaces 
is greater than at any time for months. The Southern 
furnaces are farther behind than any others. 

There is an urgent demand for foreign iron, and a 
large number of manufacturers, both east and west, are 
endeavouring to arrange with sellers in England and 
Scotland for the earliest possible delivery. The rumour 
of an advance of 50 cents abroad within a day or so 
is rather stimulating than retarding demand for iron. 
The consumers are in a position where they must have 
material to complete their contracts, and it is a 
question of getting the iron. There are inquiries on 
the market to-day for 20,000 tons of iron, and nearly 
all of it will be contracted for abroad. 

In old material prices are still advancing, and cist 
scrap is particularly scarce and has advanced a dollar 
a ton within a week. Consumers of scrap are makin 
frantic efforts to get supplies, with the effect that 
nee are everywhere going up. The bar-iron market 

as been disturbed by another advance at mills, and 
the average prices are 1.80 dols. to 1.90 dols. Com- 
mon iron is selling at about 1? cents per pound, while 
at retail, refined readily brings 2 to 2} cents. The 
urgency for other kinds of finished material is harden- 
ing values, and whether there be a public advance or 
not, the competition for supplies will sustain premium 
quotations. 








AGRICULTURAL Encinges.—The value of the agricultural 
engines exported from the United Kingdom in November 
amounted to 85,262/., as compared with 112,461. in 
November, 1905, and 49,1517. in November, 1904. South 
America was the principal external customer for our 
ev engines in November, having taken them to 
the value of 45,284/. in that month, as compared with 
62,7241. and 19,296/. In the eleven months ending 
November 30 this year, the exports of agricultural engines 
attained a value of 1,084,510/., as compared with 1,004, 258/. 
in the corresponding period of 1905, and 887,574/. in the 
corresponding period of 1904. 





Tue AERONAUTICAL SocteTy.—On Friday, December 7, 
the Aeronautical Society of Great Britain held a meeting 
at the Society of Arts, Adelphi. Major B. Baden-Powel!, 

resident, occupied the chair, and papers were read by 

r. W. Napier Shaw, on ‘‘The Use of Kites in Meteoro- 
logical Research ;” by Colonel J. E. Capper, on ‘“ The 
Gordon-Bennett International Balloon 3” by Mr. 
E. Stuart Bruce, on ‘‘M. Santos Dumont’s Experiments 
with Aeroplanes ;” and by Mr. R. M. Balston, on ‘The 
Stability of the Conic Shape in Kites and Flying 
Machines.” The time available for such a programme 
was rather short, and the discussions following on Mr. 
Bruce’s and Mr. Balston’s papers were unavoidably 
restricted. The meeting was well attended, considerable 
interest being taken in the model, exhibited by the 
president, of M. Santos Dumont’s flying-machire and in 
Mr. Balston’s kites. 





THE COALING OF WARSHIPS. 


Some coaling experiments of considerable value have 
been recently conducted by the Admiralty in the Mersey. 
His Majesty’s ships Vengeance and Cornwallis, on 
Wednesday, the 28th ult., shipped between them about 
1900 tons of coal at Liverpool. The object of the tesi 
was to obtain reliable information concerning the facilities 
of this port for coaling operations, and it appears that 
the results obtained are satisfactory to the Admiralty, 
It was intended to ship 1000 tons on either vessel, but the 
coal for the Vengeance being short, that vessel took on 
board only about 904 tons. This vessel was coaled by 
Clarke’s patent automatic barges, one being employed on 
each side of the ship. The operation was completed 
in 4? hours, or at the rate of over 241 tons per hour, or 
about 121 tons per hour per barge. 

The barges with which these satisfactory results were 
obtained are fitted with bucket elevators working along the 
bottom of the barge and up intosmall towers. The barge 
is provided with a false bottom, taking the form, there- 
fore, of a large hopper, into which the coal is charged 
rom the railway trucks at the wharf. In the bottom of 
this hopper are a number of slides, and on these being 
opened the coal falls into the buckets immediately 
beneath, which travel in the s between the false 
bottom and the hull proper of the barge. The full 
buckets, containing about 5 cwt. of coal apiece, are 
weighed automatically, and the weight registered. The 
coal is then tipped into adjustable chutes leading to the 
bunker hatches or ports on the vessel to be coaled. The 
pay is practically continuous, and a special feature 
of the device is that the control of the coaling operations 
is practically in the hands of one man. The crew of the 
barge all told only number about six men, so that labour 
is practically reduced to a minimum. 

hen it is further added that the recent operations 
were handicap by want of trimmers, and that, had 
sufficient labour of this class been forthcoming, the 904 
tons would probably have been transhipped in about 
34 hours, it will be realised at once that this system of 
coaling is at once rapid and economical. The further 
trouble of obtaining some 400 or 500 men for ordinary 
coaling operations is obviated, and the possibility of delay 
due to lack of labour thus reduced toa minimum. The 
arges seem to go far towards fulfilling two of the most 
important conditions concerning the coaling of vessels of 
war—namely, readiness and prompt discharge. 








Society or Encingers.— At the meeting of the Society 
of Engineers, held on December 3, a paper was read by 
Messrs. W. Pollard Digby and H. C. H. Shenton on 
“The Prevention of the Bacterial Contamination of 
Streams and Oyster Beds.” The practical side of the 
question occupied most attention, and the various means 
of obtaining chemical purity in the effluent were dis- 
cussed.. Sterilisation treatment by acids, acid solutions, 
copper compounds, permanganates, and sodium man- 
ganate were too costly to be practicable. Mention was 
also made of the use of chlorine compounds, chloros, and 
other preparations, the authors apparently recommending 
the use of sodium hypochlorite. This can now be manu- 
factured by the electrolytic method, and produced at such 
a price that the cost of sterilising 61,600 gallons of effluent 
chemically pure would amount to only 10d., exclusive of 
capital outlay. The method is, therefore, inexpensive, and 
needs no special knowledge on the part of the operator. 





THE Civi, AND MecHanical ENGINEERS’ SocieTy.— 
The annual dinner of this society was held at the Frascati 


8 Restaurant on Monday last, the President, Mr. W. B. 


Esson, M. Inst. C.E., being in the chair. After the loyal 
toasts had been honoured, the health of ‘‘ The Society” 
was proposed by Colonel Crompton, who humorously 
maintained that, while engineers were doing all they could 
to virtually lengthen life by providing time and labour- 
saving devices for every purpose, the rest of the world 
seized on every. improvement as an excuse for greater 
laziness. Societies for the promotion of discussion among 
engineers were among the greatest forces for progress, 
and he himself was now assisting at the birth of yet 
another one, whose sphere would be the elucidation of 
automobile problems, including the vagaries of motor- 
buses in slippery streets. The President responded, and 
the toast of ‘‘Science and Engincering” was afterwards 
proposed by Professor Perry in a very witty speech. 





Tue Care To Carro Raitway.—At a crowded meet- 
ing of the Colonial Section of the Society of Arts, on 
Wednesday, Sir Lewis Michell read a pee on the Cape 
to Cairo ilway. The lecturer sketc the history of 
the scheme, and enlarged upon the prospects of its 
ultimate success as a commercial undertaking. It was 
pointed out how the railway would open up tracts of 
country of great mineral wealth, how it would facilitate 
the exploitation of the immense teak forests, and how it 
will enable supplies of labour to be drawn from distant 
parts of the country without the long toilsome weeks or 
months of journeying necessary at the present time. 
Among other points, Sir Lewis Michell directed attention 
to the fact that the waters of the Zambesi are to be put tu 
practical use, that already shipments are being dealt with 
on the line of gold, diamonds, zinc and lead, ferrochrome 
ore, copper, rubber, and other goods, the traffic in which 
in most cases promises speedy and satisfactory increase. 
Viscount Milner, who took the chair, in his remarks drew 
an analogy between the Canadian Pacific Railway and the 
Cape-to-Cairo line. His lordship reminded his hearers 
that for years the Canadian Pacific line had had to face 
opposition on account of the fact that it could show no 
satisfactory results. But that system had now outlived 
this feeling and prejudice, and was looked upon as 4 





commercially sound undertaking, 
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ELECTRIC POWER FOR THE RAND. 
To THe Epitor oF ENGINEERING. 

Srr,—Much attention is at present being drawn to a 
scheme to supply the Witwatersrand gold-mines with 
electric power generated at the Victoria Falls As I 
have had occasion to javentiqnte this matter on behalf of 
the Rand Central Electric Works, Limited, and as the 
matter is one having considerable public importance, I 
should like to communicate to you some of the conclu- 
sions at which I have arrived; and the directors of the 
works have authorised metodothis, = : : 

First, as to the amount of power which is required in 
the Rand. The total horse-power in the mines on the 
Rand is officially given as about 230,000. Of this, how- 
ever, about half is used in mines whose probable life 
does not exceed fifteen years, and may, therefore, be left 
out of account. Of the remainder, about 25 per cent. is 
used at present in the form of compressed air at the 
faces, where it is unlikely that the electric will supersede 
the pneumatic system; of what is left, something like 
12,000 horse-power is already electrical, so that the total 
possible future market in the Rand, so faras can be seen, 
is about 75,000 horse-power. Considering the large 
capital expenditure required for electrification, and the 
varying views of mining engineers as to the extent to 
which it is feasible to use electricity in the mines, it will 
be seen that a total of 50,000 horse-power represents a 
somewhat sanguine estimate, and that the preliminary 
amount of 20,000 horse-power, now being spoken of as a 
small first instalment, really —— a fairly large 
proportion of the possible demand. . A 
The Victoria Falls scheme is to start with the erection 
on the Rand of an ordinary steam station on modern 
lines, containing about 20,000 horse-power in boilers, 
steam turbines, and dynamos. This, of course, would be 
in itself a reasonable and proper scheme if it is not to 
be grossly over-capitalised. 1 hor 
shrewdly suspected that this station, if if‘wére éver con- 
structed, would be the end as well a8 the beginning of the 
enterprise, I am bound to-assume, at least on paper, that 
the scheme for which the public is to find money is 
something enormously greater. _ 

First of all; then, comes an ordinary 20,000 horse-power 
steam station. Next-a huge low-level reservoir with 
electrically-driven pumps, to utilise a part of the power 
coming from the Falls for pumping water into a second 
reservoir 600 ft. above the first. Then pipe-lines comin 
down again connected to separate turbine-driven electri 
plant, again of 20,000 horse-power, so that at, this stage 
we have 40,000 horse-power of dynamos, 20,000 horse- 

wer of steam plant and the same of turbines, and 6000 

orse-power (more or less) of electric motors and pumps ; 
two reservoirs, each of about 20 million gallons capacity, 
with their dams, &c., and two high-pressure pipe-lines, 
all for a gross delivery of 20,000 horse- power to the mines. 

The reservoirs are to be large a to contain water 
for driving the 20,000 horse-power turbine plant for twelve 
hours continuously in case of breakdown. This hydraulic 
arrangement, according to Mr. Wright, “‘enables an 
interruption of more than twelve hours of the trans- 
mission line to occur before the steam reserve station 
need actually be put to work,” so that it “‘renders un- 
necessary the very heavy cost of keeping the reserve 
station always under steam throughout the year.” 
Further, Mr. Wilson Fox says that the erection, of a 
steam reserve station on the Rand ‘‘is a sine qud non 
demand on the part of the mine.owners,” at which I am 
not at all surprised. : J; 

Then, in addition to the plant which I have mentioned, 
the complete scheme provides that each 20,000 horse- 
power at the Rand must have (a) about 30,000 horse- 
power of turbines, dynamos, and transformers at the 
Falls ; (6) 700 miles of high-tension transmission line ; and 
(c) 20,000 horse-power of transformers, &c., at the Rand. 
It strikes one as rather ‘‘ a large order ” to have to provide 
about 70,000 horse-power of dynamos alone and 50,000 
horse-power of turbines, not to mention the 700 miles of 
transmission line, the steam-engines, reservoirs, pumps, 
pipe-lines, and so on, for the sake of 20,000 horse-power 
on the Rand itself. = 

And it must be noticed that this is not only just at the 
start, for if Mr. Wilson Fox’s statement which I have 
quoted above is correct, the power of the steam-station, 
the power of the turbine plant, and the 12-hour capacity 
of the reservoirs must always be negsoneel to the capacity 
of the trensmirsion from the F When the latter, 
therefore, comes to 50,000 horse-power, there must be a 
50,000 horse-power steam-station, reservoirs to supply 
50,000 horse-power for 12 hours, a turbine-driven plant 
also of 50,000 horse-power, and so on. I can ly 
imagine that the effect of this triple system upon the 
capital cost, and therefore upon the capital charges, has 
been seriously considered by the promoters, but I trust 
the public will consider it very seriously indeed. 

\s a matter of bem sar and as showing what the 
real financial, magnitude of the business is on a proper 
commercial scale, it is interesting to notice how the Rand 
Central Electric bate who are not asking the public for 
any capital, are situ now that they are extending their 
plant on modern lines, with the intention of supplying 
cheap power on a large scale. They possess an excellent 
site near the coal-fields, where they are now obtaining 
coal under 10s. a ton; they have a 12,000-volt trans- 
mission line already erected along the Rand, they have 
long ago obtained full pre teeaay the mines wherever 
current is required, and they also have acquired the right 

/ put up a new transmission line along the Rand, at 
0,000 volts, for D peo purposes. The total cost of ex- 
t-nding the Rand company’s present plant by an amount 
* 20,000 horse-power, and putting down the corresponding 
transmission lines along the Rand, is estimated at under 


+00,000/., and tenders for the first section of the plant are 
t present under consideration. The total cost of this 


But although it may be: 


plant will, therefore, be about 20/. md horse- power, and 
the whole capital charges upon it, allowing for interest at 
6 per cent., and for ample depreciation, will not exceed 
0.16d. per unit sold to the mines. 

The total cost of.the Victoria Falls Power Company’s 
complete triple system cannot be less than 1007. per horse- 
power. The capital charges alone on this will amount to 
about 0.80d. per unit, As power must be sold for some- 
thing under ld. per unit, it is obvious that practically 
the whole price is swallowed upin capital charges, before 
anything whatever is put down for working, mainten- 
ance and management, including the ‘proper patrol- 
ling ” of 700 miles of veldt, and the ‘sufficient number of 
breakdown gangs.” Besides all this, I understand that 
1,000,000/. in ordinary shares is to be paid for the Vic- 
toria Falls concession. As the interest on this sum at 
5 per cent. would much more than pay for the whole of 
the feed-water for 50,000 horse-power at a steam station 
at the Rand price of 3s. per 1000 gallons, it is also not 
easy to see where the boasted saving in this item, at any 
rate, comes in. 

_I do not wish to take up your space with any discus- 
sion of technical details, although on such points there is 
much to be said which differs from the statements which 
have lately been going the round of the papers. But I 
write this in the hope that an engineer’s view of the 
hopeless finance of the scheme, apart altogether from its 
special engineering difficulties, and possibly fallacies, 
may, perhaps, prove a useful counteractive to the fasci- 
nation which anything sufficiently big and sufficiently 
distant seems to exercise on the public. 

I hope that some day the enormous energy available 
from the Victoria Falls may be fully utilised (no doubt 
in the neighbourhood of the Falls, as with Niagara) to 
the great advantage of the world in general and of South 
Africa in particular. But I am very sure that the present 
scheme is not one which can ever yield any profitable 


return... 
I rewjuin, yours faithfully. 
Aurx. B. W. 
17, Victoria-street, Westminster, S.W.., 
December 11, 1906. 
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‘“EVENING STUDY BY ENGINEERING 
APPRENTICES.” 
To THe Eprror or ENGINEERING. 

Sin,—The article published in your issue of the 30th 
ult. opens up a very important — of the question of 
technical dentin by evening classes. The amount of 
public money now spent ey A on these classes is so large 
that we are justified in asking how far the results obtained 
are worth the expenditure, and whether the money is being 
spent to the best advantage. It may be well to point out 
at once that there appears to be a good deal of confusion 
in the public mind with regard to technical education, 
and it cannot be too strongly insisted upon that there is, 
or ought to be, an education for the few which is quite 
distinct from the education for the many. The history 
of engineering ee om | in this country has proved that 
a first-rate mechani workman need have no at 
scholastic ability; but, on the other hand, it will be 
readily granted that managers, and heads of engineering 
works, cannot be too highly educated in their profession. 

Any system of public education fails which does not, 
firstly, make provision for selecting those who are capable 
of taking advantage of the best that our colleges can 
offer, and, secondly, provide means whereby those selected 
may be able to attend those colleges. 

Attention was well and strikingly called to this point 
by Sir Isambard Owen, in his remarks at the annual dinner 
of the North-East Coast Institution of Engineers and 
Shipbuilders at Newcastle, on mber 7. 

Speaking with reference to the endeavour of the educa- 
tional committee of that Institution to secure the highest 
and mostsuitable training for adequate numbers of selected 

ouths, he said:—‘‘ In that word, ‘selected,’ I think, 
ies the key to the only sound principles of public edu- 
cation. have always consistently maintained that 
public education, if it is to be of public benefit, must be 
a selective system from first to last. By public education 
we ought not to mean an illusory attempt to give to 
everybody the same education or the same facilities of 
education. We ought rather to provide that no .one 
shall, through lack of means, fail to obtain the education 
he deserves, and the education which he is capable of 
ay | to So account.” 

Sir Isambard Owen concluded by saying that it ap- 
peared to him that we had been spending our'time, year 
after year, in raising quantities of ore to rface, and 
had taken no steps whatever to have it ked up into 
structures, n 

That the principles stated by Sir Isambard Owen are 
borne out in practice is well shown the curves pub- 
lished in your article ; and the writer's experience with a 
similar scheme in large works confirms very largely the 
conclusions drawn from these curves. A very pro- 
portion of the large number of apprentices employed 
entered their names as students at evening classes; a 
fair proportion of themn made 80 per cent. of the possible 
attendances ; but the results, so far as examinations went, 
could only be called disappointing, both as regards the 
numbers who sat and the passes obtained. Seeing that 
the elementary examinations, at any rate, are by no means 
difficult, one is therefore forced to the conclusion that a 

proportion of evening-class students are unsuitable, 

lack the necessary perseverance and other qualifica- 
tions for benefitting by higher education. In addition to 
the above-mentioned reason, there is the further fact 
that, in _ of the great advances Snare been _—J 
in primary education in recent years, average boy, 
when entering the works, is not sufficiently educated to 





take advantage of the technical teaching that is offered 





him. The writer has been much struck by the ditficulty 
in making a class of such youths understand simple science 
) meng and he was once informed by one of the pro- 
essors at a technical college that only a very small 
proportion of the evening students were capable of follow- 
ing the college course with advantage, simply due to this 
want of primaryeducation. This being so, the question 
arises whether too much attention is not being at present 
paid to an endeavour to educate what cannot, from the 
nature of the conditions, be educated, and whether the 
more my x issue—namely, that of providing leaders 
—is not being neglected. Such a method of record as that 
given in your article is an excellent one for selecting from 
the many those few who, by their mechanical ability, 
time-keeping, and class results have shown themselves to 
be both capable of taking advantage of higher education, 
and to have sufficient character and ability to fit them in 
after-life to take high positions in the engineering pro- 
fession. Further, it appears to the writer that it is the 
duty of the educati authorities to make provision that 
such youths may be selected from the evening students, 
and it should be tothe pecuniary advantage of the teacher 
of elementary evening classes to bring them forward. It 
does not appear possible that a very high standard of 
education can be reached by evening work alone in the 
case of a youth who is in the works from 6 a.m. till 5 p.m.; 
arrangements, therefore, should be made so that a few 
selected apprentices are given both the opportunities and 
the facilities, by means of scholarships, to take a day 
course at one of the technical colleges now situated in 
practically every manufacturing centre. 

It is true that there are at present a certain number of 
such scholarships, but they are too few, and in many cases 
the amounts are not sufficient to cover the loss of the 
wages that would have been earned had the apprentice 
remained in the works—wages which may possibly be 
needed at home. It would appear that a certain amount 
of money now spent on what seems to be a somewhat 
fruitless effort to give high education to those who are in 
many cases unsuited to receive it, might with advantage 
be used for the payee of increasing the number of 
scholarships available. 

The writer considers it a matter of the greatest import- 
ance that there should be the fullest co-operation between 
the educational authorities and the engineering firms, in 
order that by their joint evidence with regard to character 
and ability, both in the works and at evening classes, 
those youths who have the higher qualifications necessary 
for advancement in their profession may be selected for 
special attention and special privileges. It must not be 
understood that this letter is intended to discourage 
evening classes or attendance at them; quite the reverse 
is the case, but the point which requires to be emphasised 
and kept in mind is, that these classes are, as your article 
puts it, only ‘‘stepping-stones ” to raise the better boys 
above the crowd ; and that what is now required is proper 
and adequate provision for removing the selec from 
the crowd altogether, in order that they may receive a 
training which will enable them to worthily uphold the 
reputation of their country for engineering progress. 

Yours, &c., 
Harotp THOMSON. 





INSTITUTE OF Marine ENGINEERS.—At a meeting of 
the Institute of Marine Engineers, lately held at 58, Rom- 
ford-road, E., a ad was read Ad Mr. F. M. Timpson 
on the use of ‘* Oil-Engines for Marine Purposes.” Mr. 
Timpson compared the safety of boats propelled by oil- 
engines with that of petrol motor-boats— much, of course, 
to the advantage of the former. The auttor stated that 
a large “drifter” had recently been fitted with a 250- 
brake-horse-power oil-engine, and a 60-ton sailing- 
had also been fitted with a 60.brake-horse-power oil- 
engine, and in both cases satisfactory results had attended 
the experiments. Reversing was managed with a revers- 
ing propeller, and the author claimed that there was no 
objection to this if the design was carefully thought out. 
Various other points and features of oil-engines 
were touched on by the author. In the discussion which 


‘followed it was agreed that oil-engines seemed to have a 


good future before them in this work, though some 
speakers hesitated to accept the statements made regard- 
ing reversing propellers. 





Tue Soorty or Enoingeers.—This society held its 
fifty-second annual dinner on Wednesday evening last, 
at the Hotel Cecil, the President, Mr. Maurice Wilson, 
Assoc. M. Inst. C.E., occupying the chair. After the 
loyal toasts had been duly honoured, the President pro- 
posed the toast of ‘‘The Imperial Forces,” which was 
res’ ied to by Commander W. F. Caborne, C.B., and 
Colonel L. Blakeney Booth on behalf of their respec- 
tive services. - Sir Alexander Kennedy, President of 
the Institution of Civil Engineers, proposed the health 
of the Society, remarking on the length of its career 
and the value of such societies to the profession. In 
respondiag, Mr. Maurice Wilson poin to the encou- 
raging increase in oy Hee} in attendance at meetings 
and visits, and in the financial position during his tenure 

proposed by Mr. R. 


— nang pare nad ne oo 4 . 
t. the president- to 
by Dr. Glazebrook, F.R.S., the President of the Institu- 
tion of Electrical Engineers. The th of “The 


Guests” was ty by Mr. J.. W. Wilson, Vice- 
President, fee r. Maurice Fitzmaurice, C.M.G., 
Engineer to the London County Council, replied, con- 
tending that his work in Egypt in connection with the 
Temple of Phil should be sufficient answer to those who 
mistrusted his care for the security of St. Paul’s Cathe- 
dral, Finally the iceman age the health of Mr. Perry 
F. Nursey, the secretary, who had filled every office in 
the society, and who had worked unceasingly in its inte- 
rests for 80 many years. 
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FOUR-CYLINDER COMPOUND LOCOMOTIVE; AUSTRIAN STATE RAILWAYS. 


CONSTRUCTED BY 
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THE ERSTE BOHMISCH-MAHRISCHE MASCHINENFABRIK, PRAGUE. 


(For Description, see opposite Page.) 
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TENDER FOR EXPRESS LOCOMOTIVE; AUSTRIAN STATE RAILWAYS. 
CONSTRUCTED BY THE ERSTE BOHMISCH-MAHRISCHE MASCHINENFABRIK, PRAGUE. 
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Total heating ‘untae 
Grate area . 
Boiler preasure 


Weight, empty 


trailing 


my ee 


350 mm. (13.77 in.) 


600 ” (23.62 ” ) 
680 ,, (26.77,,.) 


2.140 m. (7 ft.) 
1.300 m. (4 ft. 3. in.) 


9,000 ,,(29 ,, 6 .. ) 
2.830 ,, (9 ., 3h,, ) 
329 * 
51 mm. (2 in ) 


353 ,, ( 37.7 ,, 


15 atmos. ~ Ib. per 
. 60,650 ge Te 0 tons 14 cwt,) 


= 


Tue Erste Béihmisch-Mihrische Maschinenfabrik, 
Prague, a company formed in 1871, who, since they 
added locomotive construction to their other speciali- 
ties in 1900, have built 169 locomotives of various 
types, exhibited at Milan an express engine, No. 161, 
which we now illustrate in Figs. 1 to 4, of our two- 
page plate, and in Figs. 5 to 10, on the present and 

opposite pages. This four-cylinder compound engine is 
to the designs of Mr. Gélsdorf, of the Austrian Railway 
Ministry. Its principal dimensions are as follow :— 


Diameter of high-pressure 
cylinders i 
eter of low- “pressure 
cylinders... ‘ 
Stroke 
Diameter of driving and 
coupled wheels . 
Diameter of 


eels 

Diameter of bogie wheels 

Rigid wheel-base .. 
Total wheel-base . 
Height of centre line of 

boiler above rail-level .. 
Number of tubes . 
Outside diameter of tubes 
Heating surface of fire-box 16 46 sq. m. (177 6 sq. ft. 
tubes...201.28 ,, (2166.8 ,, 

ae - 74 «4, «| «€6((33444 





) 
) 
) 
) 
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Weight in working order: 
On first ieaxle ... 13,200 kg. 
On second ie axle ... 13,400 ,, 
On driving axle 14,500 ,, 
On coupled axle 14,500 ,, 
On trailing axle 12,700 ,, 
Total .. 68,300 ,, (67 tons 2 cwt.) 


The boiler barrel is built of two rings, 1.608 and 
1.644 metres (5 ft. 33 in. and 5 ft. 4} in.) inside 
diameter, of plates 18 millimetres (0.70 in.) thick. The 
circular joints are double riveted lap, and the longi- 
tudinal are double butt-strap joints with three rows of 
rivets. The smoke box tabeglate is 28 millimetres 
(1.10 in.) in thickness, and is stayed by a horizontal 
plate, chanuels, and angles. The steam-dome is on the 
second ring of the barrel. The back portion of this 
barrel-plate is stiffened by a transverse tie-bar. It is 
poe on both sides with wash-out plugs. The fire- 

x is of copper see ; the sides back sheet are 
15 millimetres (0.59 in.) thick; the crown, 17 millimetres 
(0 66 in.) ; the tube-plate is 26 millimetres (1.02 in.) in 
thickness. It is connected to the shell by 25-milli- 
metre (0.98-in.) and 28-millimetre (1.10-in.) copper 
stays. The roof-stays connecting the shell with the 
fire-box crown are 33 millimetres (1.29 in. ) in diameter; 
the front two rows being arranged to allow for the 
expansion of the tube-plate. The fire-box and smoke- 
box tube-plates are 4 metres (13 ft. 14 in.) apart. The 
boiler is fed by two restarting Friedmann injectors. 

The frame has been specially designed to take as 
— a fire-box as possible ; and a fire-box tube-plate, 
1. metres (6 ft. 5 in.) in depth, has been possible, 
as against 1.5 to 1.6 metres (4 ft. 11 in. to 5 ft. 3 in.) 
in other Austrian locomotives, The frame-plates are 
stayed together in the usual way. The bogie-frame 
consists of two side frames, 22 millimetres (0.86 in.) 
thick, strengthened in the centre by 28-millimetre 
(1.10-in.) plates. The frame-plates are riveted to hori- 
zontal and vertical cross-bearers. The centre bearing 
is 80 millimetres (3.14 in.) to the rear of the bogie- 
wheel base centre (see Fig. 1). 

The driving axle is similar in construction to those 
of the other Austrian engines shown at Milan, and 
which formed the subject of our former descriptions ;* 
the high-pressure cylinder cranks are set at 90 deg. 
to each other and at 180 deg. to their correspondin 
low-pressure crank-pins. The bogie axles havea latera 
play of 3 millimetres (4 in.). The trailing axle has a 
play of 55 millimetres (24 in.), being provided with 
radial axle-boxes, which are shown in the plan and 
horizontal section, Fig. 2. Figs. 3 to 7 give respec- 
tively a vertical section through the smoke-box and 
cylinders, an end elevation, a vertical section at the 
driving-axle, cab arrangement, and a general view of 
the engine. 

The bogie suspension springs are independent of 
each other ; those of the driving and coupled wheels 
are connected by equalising levers, while a transverse 
equalising beam connects the two suspension springs 
of the trailing axle. 

The high-pressure cylinders are inside the frame, 
and the low-pressure outside ; one high and one low- 
— cylinder, with the receiver, form one casting. 

hese two large castings are bolted together, and 
carry the smoke-box ; they are cast with the centre 
bearing for the bogie centre pin. The high-pres- 
sure slide-valve seats are horizontal, while those of 
the low-pressure cylinders are set at an angle of 
about 40 deg. with the horizontal. The low-pressure 
cylinders are fitted with the Giledorf starting device, 
by which live steam is supplied to them through a 
30-millimetre (1.18-in.) pipe from the high-pressure 
valve-chest. The slide-valves are of the ordinary 
D type ; those of the high-pressure cylinder are lubri- 
cated through six lubricating ports by sight-feed 
lubricators. The low-pressure pistons and slide-valve 
spindles are provided with tail-rods. The valve-gear 
is on the Heusinger von Waldegg principle and works 
on the low-pressure cylinder valve, the high-pressure 
valves being worked off the low-pressure motion by 
means of rocking shafts. 

The engine is fitted with two Friedmann lubricating 
pumps. A Hardy 1902 automatic vacuum brake is pro- 
vided, one cylinder acting on the driving and coupled 
wheels, the other on the bogie-wheels. 

The tender is illustra in Figs. 8 to 10 on page 
799. It is carried on two bogies, and its principal 
dimensions are the following :— 


Wheel. base of bogies 1,900 m. ( 6 ft. 3 in.) 
Distance between bogie 

centres ... a sh ee SEE oe eae 
Diameter of wheels ‘a Ge 


Capacity of water-tank ... 21 cub. m. (4670 gallons) 
me coal-bunker... 9 ,, (318 cub. ft.) 
Total length of tender ... 8.307 m. (27 ft. 3 in.) 
Outside width of tender... 3.080 m. (10 ft. 1} in.) 
Weight empty... ... 22,200 kg. (21 tons 17 cwt.) 
» in working order 50,000 kg. (49 tons 4 cwt.) 


The water-tank is carried on a channel-frame borne 





* See ENGINEERING, page 556 ante. 





by the two bogies, as shown ; there are, in addition 
to the hand-brake, two vacuum brake-cylinders for 
each bogie. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.— Last Thursday morning the 
pig-iron market opened a shade easier; but the tone 
improved towards the close. Nearly 19,000 tons of 
Cleveland warrants were put through at 63s. 1d. and 
63s. 3d. cash, 63s. 6d., 633. 9d., 633. 7d., and 63s, 8d. one 
month, 63s. 104d. two months, and 64s, 14d. and 64s. 2d. 
three months. Closing sellers quoted 3d. cash and 


63s. 84d. one month. Hematite—1500 tons—changed 
hands at 78s. cash and 783. 6d. one month, with buyers 
over, Standard foundry iron was quoted at 62s. 


buyers and 62s. 9d. sellers. In the afternoon the 
market, with the exception of forward iron, tended 
easier. Cleveland warrants were done at 63s. 34d., 
63s. Aid., 633. 1d., and 63s. 14d. cash, 63s. 9d., 
63s. 10d., and 633. 9d. one month, and at 64s. 3d. 
three months, with closing sellers at 633. 2d. cash, 
and 63s. 8d. one month. Hematite was dealt in at 
78s. 44d. twenty days, and 78s. 6d. one month. At the 
close sellers quoted 77s. 104d: casb, while buyers were at 
77s. 9d. Standard foundry iron was again quoted, but 
easier, at 62s. 6d. cash sellers. The turnover amounted to 
about 20,000 tons. On Friday morning the market was 
flat and Cleveland warrants were done at 63s. 3d. 
62s, 9d., and 62s. 10}d. cash; 638. 8d., 633. 3d., and 
63s. +, one month; at 63s. twenty-four days, and 
63s. lid. and 64s. three months. Hematite was also 
easier, and one lot was done at 77s. 6d. cash. There were 
buyers of Standard foundry iron at 61s. 6d. cash. The 
total business amounted to about 30,000 tons. At the 
afternoon session there was a further decline in Cleveland 
warrants to 62s. 7d. and 62s. 54d. cash, to 62s. 10d. five 
days, and from 633. 2d. to 62s. 74d. one month. Closing 
sellers quoted 62s. 2}d. cash and 62s. 8d. one month. 
Hematite was weak at 77s. and 76s. 10d. cash, 77s. 3d. 
and 77s. 24d. twenty-seven days, and sellers’ closing 
quotation was 763, 10}d. cash. The dealings were 21,000 
tons. On Monday morning a strong upward tone pre- 
vailed, and the market was very excited, fully 32,000 
tons of Cleveland warrants changing hands. Cash iron 
was done at from 63s. 14d. to 63s. 44d., and one month 
iron from 63s. 7d. to 63s. 9d., and three months’ iron at 
64s. 3d. and 64s. 2d. At the close there were sellers 
at 63s. 3d. cash, 63s. 9d. one month, and 64s. 3d. 
three months. Hematite was also active, and 
advanced to 78s. 9d. and 793. one month; the deal- 
ings amounted to 8000 tons, and closing sellers 
uoted 78s. 6d. cash and 793. 1d. one month. In 
the afternoon Cleveland warrants were a shade easier, 
and 11,000 tons changed bands at 63s. 14d. and 63s. 1d. 
cash, 633. 8d. and 63s. 84d. one month, and 64s. three 
months. Closing sellers quoted 63s. 2d. cash, 63s. 8d. one 
month, and 64s. three months. Hematite was fairl 
steady, and 4500 tons were done at 78s. 6d. cash, 78s. 14d. 
seven days, between 792. and 793. 14d. one month, 
and at 79s. three months. Closing sellers were at 783. 14d. 
cash and 793. 3d. three months. On Tuesday morning 
the market was weaker, and about 13,000 tons of Cleve- 
land warrants were put through at 63s. 04d., 62s. 10d., 
and 62s. 104d. cash; 63s. 6d., 63s. 64d., 63s. 3d., and 
63s. 4d. one month; and at 64s. 1d. and 64s. three 
months. At the close there were sellers at 62s. 114d. cash, 
and 63s. 5d. one month, and buyers at 1d. less in each 
case. Hematite was easier, and 3000 tons were done at 
78s. 3d. cash and 78s. 10}d. one month, with closing sellers 
at 79s. ld. one month. In the afternoon 3000 tons of 
Cleveland warrants were dealt in at 62s. 114d. cash, 
63s. O4d. eight days, and 633. 44d. one month, and the 
close was unchanged from the morning, but with buyers 
. higher. Hematite—500 tons—changed hands at 
9s. 3d. three months, and there were closing sellers at 
79s. 2d. one month, and buyers at 79s. 6d. three months. 
When the market opened to-day (Wednesday) the tone 
was rather weaker for Cleveland warrants, but towards 
the close it became stronger. The business amounted to 
about 19,000 tons at from 8d. to 63s. cash, 62s. 8d. eight 
days, at from 63s. 3d. to 63s. 14d., then up to 63s. 6d. 
one month, and at 63s. 7d. three months, and closin 
sellers quoted 63s. cash, 63s. 6d. one month, an 
64s. three months. Hematite was firm, and 5000 tons 
a hands at 793. cash, 79s. and 79s. 6d. one 
month, and there were buyers over at the latter figure, 
and sellers at 79s. 74d. one month. In the afternoon the 
market was strong, and about 21,000 tons of Cleveland 
warrants were done at 63s. 04d. and 63s. 4d. cash, 
63s. 44d. nine days, between 63s. 64d. and 63s. 9d. one 
month, and at 64s. and 64s. 1d. three months. Closing 
sellers quoted 63s. 44d. cash and 63s. 94d. one month, 
and buyers were at 4d. less. Hematite was very strong, 
and 2000 tons were dealt in at 80s. twenty-nine days, 
793. 104d. and 80s. 44d. one month, with buyers over at 
the latter figure, and sellers at 80s. 9d. one month, The 
nog | are the market quotations for makers’ (No. 1) 
iron :—Clyde, 77s. ; Calder, Gartsherrie, and Summerlee, 
77s. 6d.; Langloan, 71s.; and Coltness, 85s. 6d. (all 
shipped at Glasgow) ; Glengarnock (shipped at Ardrossan), 
76s, ; Shotts (shipped at Leith), 75s. ; and Carron (shipped 
at Grangemouth), 77s. 

Sulphate of Ammonia.—The inquiry for sulphate of 
ammonia has been very quiet lately, and the price again 
shows a decline. The current quotation is 12/. per ton 
for prompt business Glasgow or Leith. The amount 
shipped from Leith Harbour last week was 434 tons. 


Scotch Steel Trade.—The Scotch steel trade continues to 
be a centre of activity, and all the works are very busy. 





Quite a number of fresh inquiries have lately been 
received, but business is only being carried through at 








advanced prices. The demand is both on home and 
foreign account. It is reported that some fresh business 
has m carried throvgh at the following advanced 
rates :—Angles, 7/. 10s. per ton, less 5 per cent.; and 
ship-plates, 7/7. 12s. 6d. per ton, less 5 percent. Itis also 
said that some makers decline to contract for boiler-plates 
under 8/. 7s. 6d. per ton, or an advance of 10s. per ton 
over the minimum official selling price. A meeting of th: 
representatives of the Scotch and English steel-makers 
was held in Carlisle yesterday, when matters of interes: 
to the trade were discussed. 

Scotch Pig Iron.—The demand for Scotch pig iron con 
tinues, and the ruling tone is still exceedingly strong. 
Makers are already heavily sold, both for early delivery 
and over the firat two or three months of next year. This 
is largely for shipment, but they have retained a certain 
portion of their output for the home consumer, whose 
requirements must on no account be neglected. One of 
the features at the moment is the urgent inquiry which 
has come to hand from Canada for foundry iron. Scotch 
hematite is only quoted nominally, and it is said that over 
80s. per ton has paid, delivered at the works. To 
secure Scotch hematite, even at from 80s. to 81s. per tcn, 
is a matter of negotiation. 

Boiler-Tubes Advanced.—A reduction of 24 per cent. 
in the discount of boiler-tubes is stated to have been 
made this afternoon by the Scotch tube makers. This, 
of course, means an advance in the price. 

Malleable Iron.—The malleable-iron trade is rather 
quiet this week, presumably due to the advance in prices 
which was intimated last week. No increase in demand 
either on home or foreign accuunt is expected meantime ; 
but so long as pig iron continues at its present level, no 
reduction can be looked for. 








ContTracts.—Messrs. Bruce Peebles and Co., Limited, 
have received an order from the municipality of the 
French Concession, Shanghai, for 10 miles of electric 
tramway, together with thirty cars, &c. This brings the 
amount of work by this firm in hand, in the various con- 
cessions of Shanghai, up to 40 miles of track, 120 cars, 
and generating plant for 2000 horse-power. Messrs. 
Bruce Peebles and Co. have also in hand the electrifica- 
tion of the system of the Athens and Pireus Tramwa 
Company, including track and overhead work for a fongth 
of 60 miles, together with supply of 100 cars.—Messrs. 
Crompton and Co. have received orders for a complete 
electric lighting and power installation for Port Sudan. 
The generators consist of two 200-kilowatt and one 100- 
kilowatt Allen-Crompton steam-dynamos, supplied from 
three Paxman boilers, fitted with superheaters and econo- 
misers, &c. Concensing plant, pumps, switch-boards, 
boosters, battery, lighting mains and poles are included 
in this contract. 





Gas-ENnGInE REskarcH.—We are informed that the 
trials on the experimental gas-engine at Birmingham 
University, now being made by Professor Burstall for 
the Gas-Engine Research Committee of the Institution of 
Mechanical Engineers, are Png ate ne J favourably, and 
will shortly be completed. e understand that the fol- 
lowing remarkable result has been obtained, being some 
3 per cent. higher on the thermal efficiency than any 
previous gas-engine, and equal to the Diesel engine :— 


Compression pressure 200 lb. per sq. in. 
Mean pressure... : 89.4 ., a 
Revolutions per minute... 167.7 
Diameter of cylinder 16 in. 
Stroke of cylinder 4, 
Indicated horse-power ... ne 91.4 
Gas per indicated horse-power 

at 0 deg. Cent. and 760 milli- 

metres of mercury .. ae 37.55 
Calorific value of gas per cubic 

foot at 0 deg. Cent. and 760 

millimetres of mercury ; 163 B.T.U. 
Thermal efficiency on indicated 

horse-power ne ue 41.6 





British StanDARD Screw - THREADS. — The latest 
addition to the long list of publications issued by the 
Engineering Standards Committee has just appeared, and 
consists of three very complete tables of British standard 
screw-threads. Table I. gives full particulars of Whit- 
worth threads, for sizes from } in. in diameter up to 6 in. 
in diameter, advancing by sixteenths up to 1in., and by 
eighths from 1 in. to 6 in.; the sizes being given in 
fractions and decimals. The table is divided into 
seven columns, giving the full diameter, number of 
threads per inch, pitch, standard depth of thread, 
effective diameter, core diameter, and cross-sectional area 
at the bottom of the thread. Table II. is exactly like 
Table I., with the exception that it is for British Stan- 
dard fine screw-threads, instead of Whitworth. Table III. 
is for British standard pipe-threads, and gives particulars 
of tubes from } in. in diameter - to 18 in. in diameter, 
the diameters advancing by eighths up to 1 in., by 3 in. 
up to 4 in., by} in. up to 6in., and by 1 in. up to 18 in. 
in diameter. This table is divided into eight columns, 
the figures in which give the nominal bore of the 
tube, the approximate diameter of black tube, the gauge 
diameter at top of thread, the depth of thread, the core 
diameter, the number of th s per inch, the nominal 
length of the thread on the pipe end, and the minimum 
length of the thread in the coupler. The tables are issued 
in two forms :—(a) In pamphlet form, supplied gratis on 
receipt of one penny stamp ; and (b) mounted on card and 
varn for use in drawing-offices, tool-makers de- 
partment, stores, &c., the price being ; 6d. net, post free, 
10d. Both forms are rable from the Secretary, the 
Engineering Standards Committee, 28, Victoria-street, 
Westminster, S.W. 
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NOTES FROM SOUTH YORKSHIRE. 
. SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The coal trade with Hull has 
gone on developing, and by the end of last month the 
quantity sent in was greater than in the hitherto record 
year of 1900. The imports for November reached 
492,224 tons, being an increase of 160,624 tuns when 
compared with the corresponding period of last year. 
During the eleven months a total of 4,650,400 tons had 
been sent to Hull, being an increase of 1,192,784 tons, or 
half a million tons in excess of the entire year 1900. 
This year 2,300,747 tons had been shipped, and the coast- 
wise trade has also largely expanded, chiefly in the quan- 
tities sent to London. Much of the coal exported has 
gone to Sweden, North Russia, and Germany. 


The Iron and Steel Trades.—There is now every promise 
that extreme activity in the iron and steel trades will 
continue to the end of the year. The iron-makers have 
closed their books to orders for early delivery, as some 
have more than they can do far into the new year. Prices 
still show an upward tendency. The demand for Bessemer 
and Siemens steelskeeps at a high level, although books of 
manufacturers are more heavily weighted than ever before 
in their experience. In the crucible steel trade, with the 
exception of certain specialities, there is not so much doing. 
The better qualities of Siemens steel have supplanted 
ordinary cast steel for many uses to which it was formerly 
put. In many of the season trades more business is being 
done, and some houses engaged in the supplyin of agri- 
cultural implement makers with cutting and other parts 
of machinery are well off for work. In the tool branches 
generally an improving business is being done. 


South Yorkshire Coal Trade.—Negotiations are still 
proceeding between coalowners and the leading railway 
and manufacturing companies with regard to next year’s 
supplies. The former are very firm in their effort to 
secure a slight advance on the expiring contracts, and 
they are strengthened in their position by the enormous 
tonnage that is still going to Hull and other North- 
Eastern ports, and the consumption in the large works. 
With regard to house coal, the run is still on the lower 
qualities, and the call for cubes and nuts is well main- 
tained. A large business is going on in boiler and other 
smalls, and many owners are securing rather better 
prices. The consumption of blast-furnace cokes is still 
on the increase, and steady trade is going cn in steel 
qualities. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market is very strong, 
with a considerable business doing. The more favour- 
able reports from America have assisted materially in 
strengthening the market, the further advance of a dollar 
on Bessemer iron in the States having had a very beneficial 
influence here. Demand for British iron for America is 
almost entirely for early delivery, buyers on the other 
side of the Atlantic showing very little inclination to do 
forward business in this market. The fact that some 
American iron has been sold ahead at less than the rate 
quoted for prompt delivery must be regarded as anythin 
but a healthy sign; but traders here profess to attac 
littleimportancetotheincident. Producersof Cleveland pig 
are very well placed, some of them having disposed of the 
bulk of their output to the end of June, and, consequently, 
they are in no hurry to press iron on the market. No. 3 
g.m.b. Cleveland pig is now 63s. 9d. f.o.b., that price 
being generally named by both makers and merchants. 
No. 1 is 653. 3d.; No. 4 foundry. 62s. 6d.; and No. 4 forge, 
61s. 6d. Thedemand for East Coast hematite pig cannot 
be fully met. Quotations are very strong, and, in fact, 
it is difficult to fix them, as producers are complete 
masters of the situation, having no stocks whatever to 
hamper them, and they simply ask what prices they think 
fit. Some makers will not quote at all just now, as they 
anticipate still further advances in the near future. The 
minimum price named is 80s. for mixed numbers. Spanish 
ore fully maintains its high value. The recognised market 
rate for Rubioof 50 per cent. quality is 23:3. 9d. etn 
Tees, but some sellers ask up to 25s. Middlesbroug 
warrants closed to-day at 63s. 4d. cash buyers, which is 
the highest price touched since November, 1900. 


Manufactured Iron and Steel.— Very satisfactory 
accounts continue to be given of the various branches of 
the manufactured iron and steel industries. The recently 
advanced values are not only fully maintained, but buyers 
are coming forward rather freely with orders at the higher 
prices. Producers are very well pl , and altogether 
the situation is good. Common iron bars are 7/. 15s. ; 
best bars, 8/. 53.; best best bars, 8/. 15s.; iron ship- 
plates, 77. 10s.; iron ship-angles, 7/. 15s.; iron ship- 
rivets, 7/. 17s. 6d. ; steel bars, 7/. 10s.; steel ship-plates, 
7/. 5s. ; steel ship-angles, 6/. 17s. 6d. ; steel boiler-plates, 
&. 53.; steel sheets (singles), 8/. 12s. 6d; steel sheets 
(doubles), 82. 17s. 64.; and steel joists, 6/. 12s. 6d.—all 
less the customary 24 per cent. discount. Cast-iron rail- 
way chairs are 4/, 2s. 6d.; heavy sections of steel rails, 
61. 103.; and steel railway-sleepers, 7/. 2s. 6d.—all net 
cash at works. The Skinningrove Iron Company, at pre- 
sent producers of pig iron only, have decided to put down 
steel plant. 

Cleveland Ironstone Mine to Re-Open. —Negotiations for 
the ly oe of an ironstone mine at Newton, a village 
at the foot of Rosebery Topping, the mountain of the 
Cleveland hills, have been completed by Mr. J. J. Bur- 
ton, managing director of the Cargo Fleet Iron Company, 
and Mr, G. A. Burton, manager of the Liverton mines ; 
and work will be resumed in Jan , when it is hoped 


that employment will be found for about two hundred 








miners. Extensive royalties have been secured, and the 

romoters hope eventually to turn out some 5009 tons of 
ironstone per week. The seam is 5 ft. in thickness, and 
there is no shale band. 


Coal and Coke.—Fuel is in excellent demand. Delivery 
of gas-coal is very heavy, but it is mostly on long con- 
tract. A strong inquiry for bunker coal continues, but 
the supply is ample, and the price of unscreened Darhams 
ranges from 10s. 6d. to 11s. f.o.b. Household coal has 
been raised eighteenpence per ton. Coking coal is very 
stiff, and the supply is inadequate. Demand for coke is 
very large, both for shipment and for home consumption, 
the local requirements oem pee heavy. For 
delivery here over the first half of next year av: blast- 
furnace qualities are about 223., but anyone needing coke 
ney would give 4s. or 5s. more for prompt de- 
ivery. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Large steam-coal has shown little change, but 
the market has ruled firm. The best — qualities have 
made 15s. 6d. to 16s. per ton, while secondary descriptions 
have ranged from 14s. 6d. to 15s. 6d. perton. Quotations 
for house-coal have shown scarcely any alteration ; the 
best ordinary qualities have made 13s. 6d. to 14s. 6d. per 
ton, while secondary descriptions have ranged from Lls. 
to 13s. per ton, No.3 Rhondda has been quoted at 
16s. ton. Foundry coke has 6 22s. to 238. per ton, 
and furnace ditto 17s. to 18s. per ton. As regards iron 
ore, Rubio has been quoted at 21s. 6d. to 22s. per ton, and 
Almeria at 21s. to 21s. 6d. per ton, upon a basis of 50 per 
cent. of iron, and charges, including freight, insurance, 
&c., to Cardiff or Newport. 


The Parrett.—A_ special meeting of the Bridgewater 
Town Council was held on Thursday to consider a recom- 
mendation of the port and navigation committee that 
local traders, railway companies, ship-owners, &c., should 
be invited to meet the authority in conference with refer- 
ence to the serious state of the river. After considerable 
discussion the recommendation of the committee was 
agreed to unanimously ; and it was left to the committee 
to make the necessary arrangements. 


Dowlais.—The production of steel rails at the Goat 
Mill has been upon a moderate scale. At the Sleeper 
Mill, however, operations have been more active ; a large 
foreign order has been secured. The Big Mill has been 
well employed upon light goods of a miscellaneous 
character. The tonnage raised at the collieries has been 
satisfactory. 


Electrical Power at Newport.—The electrical department 
of the Newport Town Council has had an inquiry to quote 
for a large supply of power to the Alexandra Docks and 
Railway Company. To meet the demand the borough 
electrical engineer estimates that the Council would 

uire to expend between 30,0002. and 40,000/. upon 
additional plant. It has been decided to quote the docks 
company for three-phase electric current in bulk at jd 

r unit, subject to the consuming company gi a satis- 
actory guarantee as to the amount and period of con- 
sumption. Hitherto the general minimum charge for 
current for power purposes has been 1d, per unit, 


The Swansea Valley.—The steel trade has continued 
active. The furnaces at Landore, Morriston, and Pon- 
tardawe are producing to their utmost capacity, and the 
aggregate output of steel bars for tin-plate purposes is 
estimated at 6000 tons per week. The tin-plate trade is 
also exceptionally active. Shipments of anthracite coal 
have been well maintained. 


Welsh Coal Exports.—The exports of coal from Cardiff 
in the eleven months ending November 30, this year, were : 
—Foreign, 14,585,779 tons; coastwise, 2,439,761 tons. 
The corresponding exports in the corresponding period 
of 1905 were:—Foreign, 12,940,016 tons; coastwise, 
2,373,657 tons. The exports from Newport were:— 
Foreign. 3,344,244 tons; coastwise, 700,211 tons. The 
corresponding 1905 exports were:—Foreign, 2,761,630 
tons ; coastwise, 763,712 tons. From Swansea :—Foreign, 
2,228,338 tons ; coastwise, 262,262 tons. The correspond- 
ing 1905 shipments were :— Foreign, 1,752,434 tons ; coast- 
wise, 271,819tons. From Port Talbot :—Foreign, 911,922 
tons; coastwise, 334,332 tons. The corresponding 1905 
exports were :—Foreign, 667,416 tons; coastwise, 298,005 
tons. From Neath: — Foreign, 101,616 tons; coast- 
wise, 207,721 tons. The corresponding 1905 exports 
were :—Foreign, 91,879 tons; coastwise, 211,505 tons. 
From Llanelly :—Foreign, 267,864 tons ; coastwise, 72,787 
tons. The corresponding 1905 exports were :—Foreign, 
226,380 tons ; coastwise, 87,359 tons. 





PgrsonaL.— We are informed that Mr. R. McF. 
Doble, of Colorado Springs, has been retained as con- 
sulting and superintendent engineer by Messrs. Curtis 
and Hine, general managers of the recently-organised 
Central Colorado Power Company, on the development of 
an hydro-electric power scheme on the Grand River 
Colorado, U.S.A.—We are requested to state that Messre. 
Joseph Evan and Sons, Wolverhampton, makers of pumps 
and pumping machinery, have appointed as their agent for 

cashire and North Staffurdshire Mr. J. M. Gibbons, 
of Oxton, Birkenhead.—We are informed that Messrs. 
Fraser and Chalmers, Limited, London and Erith, have 
arranged with Mr. Victor H. Coates to continve the 
manufacture of the well-known engines built by the late 
Belfast firm with which that gentleman’s name was 
associated.—We are asked to state that in the place of 
Colonel A. McBean, resigned, Mr. Frank Robinson, of 
the United States Steel Products Ex Company, hae 
been appointed sole ant in the Midlands for the Ebbw 
Vale Steel, Iron, and 1 Company, Limited. 








MISCELLANEA. 


‘Tue Second International on School Hygiene 
will be held in the University of don, from A 5 
to 10, 1907. At the same time there will bean exhibition 
of school building and furnishing appliances. The offices 
of the Congress are at the ye. Sanitary Institute, 
Margaret-street, London, W. 


The Portuguese Diario do Governo contains a proposal 

for the administration of the Port of Lisbon by the 
Government after May, 1907. It is proposed, says the 
Board of Trade Journal, to raise an internal loan amount- 
ing to 337,500/. for carrying out port extensions, the 
purchase of dredgers, cranes, &c. 
_ The Board of Trade Journal announces that a scheme 
is now well advanced by which Broken Hill, N.S.W., 
will be provided with a supplementary water supply. 
The water will be for the use of the municipality and the 
mines. The cost is estimated at from 150, . to 170,0002, 
Application will be made to Parliament for the necessary 
powers, and the money will be found by the mines. 


A vitrified brick made of clay composed of 71.73 per 
cent. silica, 20.43 per cent. alumina, 0.67 per cent. oxide 
of iron, and 5.84 per cent. water of hydration; has been 
produced by a firm in Philadelphia, for street-paving 
purposes. It is reported to be tough and impervious, 
and slipperiness is said to be overcome by the jointing 
material used in laying the road. 


The Japanese Government have, reports the Board of 
Trade Journal, decided to make considerable improve- 
ments at Kobe. These will include a breakwater 1088 
yards long, a pier 4890 yards long, a af place, iron 
and wooden warehouses, considerable length of railway 
sidings, and 130 cranes. The total cost of these and 
other works included in the scheme is estimated at 32 
million yen, and the period of construction at eight years. 


The Societa Carbonifera Austro-Italiana, of Monte 
Promina, whose coal is used in Dalmatia by the steam- 
ship navigation companies of the Austrian coast, and in 
several Italian works, have sounded for coal in proximity 
to their present workings, and have discovered, according 
to the Italian papers, at a depth of 87 metres (285 ft.), a 
coal seam, a horizontal, the thickness of which 
exceeds 12 metres (39 ft.). The company will concentrate 
their activity in the working of this seam. 


The third annual reunion dinner of past and present 
members of the staff of the locomotive de ment of the 
Great Eastern Railway was held on Friday last, the 7th 
inst., at the Abercorn-rooms of the Liverpool-street Hotel, 
the chair being occupied by Mr. William H. Maw. The 
company num about ninety, of whom about half 
were past members of the staff, who had come together 
from all parts of the country, and the gathering was a 
most successful one in every way, and reflected great 
credit on the organising committee. 


According to the Monitewr Industriel, the total staff 


‘lof the six large French railway companies increased 


from 218,522 in 1890 to 255,402 in 1904. In the same 
period the number of men in receipt of a pension in- 
creased from 27,670 to 66,868, equal to 12.66 and 26.18 
per cent. of the staff. The pensions increased in average 
amount from 938.27 francs (37/. 19s.) to 1082.74 francs 
(432. 5s.), and the indemnities to widows and orphans from 
421.66 francs (162. 16s,) to 486.66 francs (19/7. 8s.). Judging 
from the figures available, the averages for 1905 will 
show a further increase. 


The Commercial Intelligence Branch of the Board of 
Trade have received from the Acting British Consul at 
Copenhagen particulars of tenders invited by the Danish 
State Railways for the supply of about 34 tons of fish- 
bolts and nuts, and about 215 tons of spikes. Offers will 
be received up to December 20 at the office for building 
new railways de Kontoret for Anloegene af nye Stats- 
bauer”), 1 f, Gamie Kongevej, Copenhagen B. Condi- 
tions of tender (in Danish) and drawing may be seen by 
British firms on application at the offices of the Commer- 
cial Intelligence Branch of the Board of Trade, 73, Basing- 
hall-street, London, E.C. 


It is reported that an inquiry has been instituted by 
the United States Government in connection with the 
working of the mail-bag catchers on railways. The device 
commonly in use on the railways in that country for 
picking up the mail bags consists merely of an iron V, 
which, by means of a handle, is held in a horizontal posi- 
tion by the mail clerk in the van. The bag slips into the 
V and jams, being then taken out by the clerk. The 
device is extremely crude, and frequently mails are not 
picked up from the clerk missing the exact moment at 
which to hold the catcher in position. The method used 
for depositing the bags is cruder still, and consists of 
merely throwing them out on to the low platform at the 
stations. A vast improvement would seem to be possible 
on these methods, 





Leips AssOciATION OF ENoingERS.—We have hed 
sent to us the annual report of the Leeds Association of 
Engineers. This association appears to be in a very 
flourishing condition, the —- now numbering 
272. Meetings were held monthly throughout the last 
session, eight being occupied with the reading of pa, era, 
discussions, &c., while others were given up to the business 
of the association. In addition to these gatherings others 
were organised, such as the annual dinner and the annual 
excursion, which this year was arranged to afford the 
members the oppontunity of seeing over the works of 
Messrs. Dobson and Barlow, Limited, Bolton. A well- 
attended picnic also came within the scope of the pro- 
gramme, The association has its library, reading-rooms, 
and lecture-rooms at 5, Park-lane, Leeds. 
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.} at 8 p.m. 


~ | Cloud, Member. “ The 


NOTICES OF MEETINGS. 
Tus LystrruTion oF MecuanicaL Encuvesrs.—Friday, December 
14, when the chair will be taken at 8 p.m. Conclusion of dis- 


cussion upon Mr. Thomas Clarkson’s on ‘Steam as a 
Motive Power for Public Service V ” and author’s reply. 
Paper to be read (if time permits) :—‘ Lighting of Railway 


Premises : Indoors and Outdoors,” by Mr. Henry Fowler, Member, 
of Derb 


Tue STAFFORDSHIRE IRON AND STEEL InstrTuTE.—Saturday, 
ember 15, at the Institute, Dudley. Mr. Charles H. Wall 
read a paper on “The Use of Gas for Heating and Re-heating 


THe ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— 
Monday, December 17, at 7.45 p.m., at the Royal Coll of 
A ew on “ Navigation” will be 

F.R.A.S. 


Science, Stephen’s Green. 
read by Captain H. G. Quirk, 

Tue Society or Arts.—Monday, December 17, at 8 p.m. Oantor 
Lectures: “ Artificial Fertilisers ; their Nature and Functions,” 
by Mr. A. D. Hall, M.A., Director of Lawes Agricultural Trust. 
(Five lectures.) Lecture V. ‘‘ Potassic Fertilisers ; Consum 4 


Dec- 
will 


of Fertilisers.” — Tuesday, December 18, at 8 =. — A 
Section. ‘ Basket-Making,” by Mr. Thomas Okey. r. Lewis 
Foreman Day, F.S.A., will preside.—Wednesd December 19, 





CAI 
‘Modern Developments of Flour-Milling,” b; 
Albert E. Humphries, President of the Incorporated ion 
of British and Irieh Millers. Professor Thomas Hudson Middleton, 
M.A., will preside. 

Tue InsTiTvTION oF CrviL ENGINEERS.—Tuesday, December 18, 
at 8 p.m. Paper to be discussed :—‘* Mechan Considerations 
in the Design of High-Tension Switch-Gear,” by Mr. Henry Wil- 
liam Edward Le Fanu, M Inst. C.E. 

Tue Royal Mgrgoro.oeicaL Socrsty.—Wednesday, December 
19, at 7.30 p.m., at the Institution of Civil Engineers. Papers 
to be read:—1. “‘The Guildford Storm of August 2, 1906,” by 
Admiral J. P. Maclear, F.R.G.S. 2. “The Metric System in 
Meteorology,” by Mr. Richard Inwards, F.R.A.8. 

Tue InsTiruTiIoN OF MINING AND Meraluurey. — Thursday, 
December 20, at 8 p.m., at the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The following pa; 
(copies of which have been issued) will be discussed :—“ The 
Wallaroo Smelting Works ” (adjourned discussion), by Mr. T. ©. 

Tavener Process,” by Mr. L. A. E. 
Swinney, Student. The following notes will also be open for 
discussion :—‘‘The Assay of Gold Bars as Performed in the 
Author's Assay Office,” by Mr. Arthur ©. Claudet, Member. 
**The Water for the Chuquitambo Gold-Mines, Peru,” by 
Mr. G. F. Heath, Student. 

Tue LystiTuTiIon oF ELxcrricaL EN@ingers.—Thursday, Decem- 
ber 20, at 8 p.m., at the Institution of Civil Engineers. Ordinary 

meral meeting. ‘“ The k Circuit as Installed on Steam 
Railways,” by Mr. H. G. Brown, Associate Member. 
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FRIDAY, DECEMBER 14, 1906. 


STANDARDS OF NAVAL STRENGTH. 


THERE is no more stimulating influence towards 
efficiency in the administration of a public depart- 
ment than sound criticism. If well-balanced and 
well-informed, it guides and inspires administrators; 
if intelligent and judicial, it enlightens public 
opinion, ensures reform, and brings confidence. 

his is especially the case with the Navy. But, 
in that department of the State, the exigencies 
of the Service often require as great a measure of 
secrecy as in diplomacy, precluding that free 
public enlightenment which is otherwise the right 
of a democratic people. It is therefore possible 
that there may arise in connection with the 
Navy, through inadvertence or otherwise, such a 
misrepresentation of policy as to create a pes- 
simism inimical to industrial and financial pros- 
perity. The pessimists had a field-day last week 
at the Royal United Service Institution, when, on 
Thursday, Mr. Carlyon Bellairs, M.P., read a 
paper on “The Standard of Naval Strength.” 
There was a great array of statistics, a fine confi- 
dence in the realisation of all foreign expectations, 
and an abounding faith in the immunity of foreign 
ships from mishap. A little light from an official 
source, or even some appreciation of the probable 
reasons for official decisions, deducible by an intel- 
ligent study of the situation, might have led to 
a considerable measure of confidence in the Sea 





804} Lords, who know their business better than the 


most serviceable of their critics, and are not at all 
disposed to betray their trust at the call of any 
political y- 

The Navy is above party. The Sea Lords have 
always a majority on the Board of Admiralty ; 
and were the decision of the Board overruled by 
the Cabinet, resignation would be effective in 
rousing public opinion. The coincidence that this 


gi2 | year’s naval programme was reduced between the 


demission of office by one party, and the accept- 
ance of the reins of government by another, justi- 
fied grave doubts as to the situation within the 
Admiralty and the Cabinet. Events, however, have 
since shown that this was a coincidence, and that, 
like the reductions in the two preceding years, the 








change made in July was due to modifications in 
foreign programmes. The basis on which our ship- 
building programme is arranged implies a careful 
consideration of the work projected by foreign 
navies and its probable date of completion, with 
some regard also to international politics. A year 
ago all foreign Powers were projecting battleships ; 
the Admiralty proposed to lay down four vessels, 
The anticipations have not been realised. So far 
no Power, except Japan, has laid down a battleshi 

sinee the Dreadnought was commenced, a fact which 
seems to justify the reduction in the number of our 
ships from four to three, especially as all are to be 
more powerful even than the Dreadnought. More- 
over, all are to be completed within two years ; the 
contracts impose a penalty for delay of 1001. per day. 
With three vessels of a similar type to be laid down 
next autumn, under similar conditions, we shall 





-| have by the end of 1909 ten vessels fit for the line 


of battle, each firing on either broadside eight 
12-in. guns. France will not have any of her six 
‘capital ships” until 1911. Germany is still in doubt 
as to what armament to instal, and this is the 
crux of the design. The experiments to evolve a 
gun of the requisite calibre and length, when 
the decision has been arrived at, must delay the 
delivery of ordnance until 1910 at the earliest. 
The United States are still debating whether to 
have 19,000-ton or 22,000-ton ships; but there, 
also, expert opinion almost unanimously favours 
the big one-calibre gun ship. These facts some- 
what detract from statistical tables of ‘‘ programme 
ships.” Mr. Carlyon Bellairs admits that it is 
when he allows for ships building and projected 
that we are falling below the two-power standard. 
It may be asked by the non-technical reader, Why 
defer the laying down of ships which are counter- 
checks to vessels already authorised by possible 
enemies? Fluctuation in output is objectionable ; 
but the rules of the game require us to wait 
the move of the enemy, to carefully analyse his 
design, and then to choose our piece, and have’ it 
timeously and effectively in position. Our naval 
intelligence department is awake; our tacticians 
are stimulated in questions of design by manceuvres 
such as we have had this year ; our designers are as 
able to get at least as much defensive and offensive 
power per unit of weight as anyone ; and our con- 
structors, especially in private works, are able to 
ase the result in less time than the foreigner. 
e excel in the end by this justifiable delay. Units 
alone form but a poor standard of strength. Such a 
basis of comparison is almost as bad as measuring re- 
lative striking power by the shipbuilding votes. We 
get more for our money than other nations. The 
modern ‘‘capital ship” of the British Navy is 
superior to her rivals as well as cheaper. This is a 
subject worthy of special attention, but, as exem- 
plifying the point, we may take the case of eight 
readnoughts opposed in line of battle to a fleet 
of the same number of ships being completed for 
any foreign navy. The line of ships would be in 
each instance about 2 miles long, but in the one 
case there would be exactly double the number of 
12-in. guns in use as in the other, giving 30 guns 
gd mile in the one case, and only 16 in the other. 
t would be impossible to use as effectively 80 guns 
in an opposing line of ships, each fitted with only 
four weapons, because in this case the line would be 
3.9 miles long, and here tactical advantages would 
give the Dreadnoughts a greatly superior manceu- 
vring power, apart altogether from the concentra- 
tion of fire. To make a signal, and have it repeated 
to ensure its complete acceptance, would take, in 
the case of the longer line, more than twice the time 
required for the shorter line—a great handicap. 
Our King Edward VII. battleships, with their four 
12-in. and four 9.2-in. guns, would have almost a 
corresponding advantage over our Formidables, 
with their four 12-in. guns; but in this instance 
there would be a disadvantage in connection with 
the determination of range. The most accurate 
range-finder is the observation of the flight of the 
shot, and it is not always easy for the officer in the 
sighting station to differentiate between two shots 
so similar in size as the 12-in. and the 9.2-in. pro- 
jectiles ; moreover, there are other ‘‘ interferences.” 
This is one of the great gains of the one-calibre 
gun ship. But enough has been said to show that 
the unit may not be the infallible basis of comparing 
the standard of strength. More could be written 
as to efficiency in matériel, of the greater immunity 
from machinery breakdowns than heretofore, and 
especially as to the great accuracy of gun-fire now 
realised. The practice of carrying out all possible 
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repairs on board ship by the engine-room staff is 
also commendable for its educational value. 

The advantages we have enumerated are the 
results of our greatly extended practical experience 
in naval matters, and in the Petails of maritime 
warfare. Few realise the improvement made in 
this respect ; and yet critics might, with a little 
industry, get facts on which to base accurate deduc- 
tion. Ten years ago we had in full commission 
136 ships, of which 15 were battleships ; to-day the 
Navy List shows 240 vessels in full commission, of 
which 32 are battleships and 22 armoured cruisers, 
and in addition 182 ships, including 14 battleships 
and 6 armoured cruisers, are in commission in 
reserve with nucleus crews on board. This latter 
means that the ships require to embark only the 
non-skilled men to bring the personnel to its full 
war footing. Experience has shown that upon 
orders being Bhs: poor sate during the night, three 
hours sufficed for the vessel to be made ready and 
to depart for war. It may be taken, therefore, 
that we have 286 more ships and 31 more battle- 
ships ready for war than was the case ten years 
ago. German experts re our fleet as in the pro- 

rtion of four to one of theirs. Moreover, each ship 
in commission is at sea quite 60 per cent. more 
time than was the case ten years ago. In no foreign 
fleet is the sea-training nearly so extensive. Even 
the ships in commission in reserve with nucleus 
crews have more exercise in war tactics than foreign 
vessels, Again, our manceuvres are conceived in a 
most practical spirit, and the lessons taught by 
this year’s mimic war are, we believe, too valuable 
to allow foreign naval authorities to profit by any 
publication of details. One point has reference to 
the perfection of wireless telegraphic communica- 
tion. This has multiplied many-fold the efficiency 
of the ‘‘ eyes of the Fleet.” 

The distribution of naval force must influence 
the standard of strength, as it affects our readi- 
ness for action. Mr. Bellairs is right when he 
says that ‘‘sea-training in association with large 
fleets of the most modern vessels is the ideal ;” 
but when he adds that ‘‘it is from this point of 
view that any distribution scheme must be judged,” 
he states only half a truth. In this matter of the 
distribution of the Fleet one finds, perhaps, the 
most significant instance of that ill-informed 
criticism of naval administration to which we have 
referred as leading to misrepresentation of policy, 
to misjudgment of motives, and to pessimism. 
Mr. Bellairs admits that ‘‘no nation should be 
ena to keep the whole navy in peace on a war 
voting,” and he—seemingly without attempting to 
ascertain the facts—-proceeds to deny the claim of 
the Government that there is a gain in efficiency 
by placing the Dreadnought and several other 
modern vessels in a Home Fleet, instead of leaving 
them in the Mediterranean or in the Atlantic. 
Surely such a close student of the Nelson school 
must remember the dictum of that wise teacher 
that a navy’s wry war-ground should be its 
training ground. And having thus reflected, and 
knowing the state of international politics, he could 
scarcely fail to realise that a Home Fleet adequately 
trained in the North Sea, although without the 
** unskilled labourers” on board, must add to the 
fighting efficiency of the Fleet. We shall not hurt the 
susceptibilities of a friendly Power by thus hinting 
at the real function of this Home Fleet. The amaz- 
ing fact is that while our Press and many experts 
have failed to grasp the conditions, the German 
papers and the Sertnan people have readily inter- 
preted the situation. 

Captain Raeder, one of the best officers of the 
German Admiralty, writing in the Murine Rund- 
schau, says that, ‘‘in spite of the reduction of the 
Navy Vote, an actual increase in the efficiency of 
the Fleet has been effected through Sir John 
Fisher’s work of reorganisation.” The reductions 
which have been made do not in any way affect 
the two-power standard of the English Fleet. The 
Liberal Sassen ** wi:l never seriously think 
of checking naval construction, so as to affect the 
present strong position of the Fleet, as it will 
thereby seriously endanger its majority.” Count 
Reventlow, in the Taglische Rundschau, states that 
‘**the Home Fleet has been organised to meet certain 
strategic conditions,” and that the coincidence of the 
strengthening of the French home squadron makes 
it ‘* as good as certain ” that a military convention 
exists between France and England. ‘‘ The English 
and the English Press do not, out of formal con- 
sideration, mention the name of Germany, but 
speak of the ‘ possible enemy.’ Not even en- 





thusiastic advocates of disarmament can have the 
slightest doubt. that Germany is aimed at. Let 
any one take the map and notice on it the English 
naval stations and the strength appointed to 
them, and they will see very clearly that it is 
a strategically offensive position as regards Ger- 
many. Malta is a base of the very first order, 
extravagantly fitted up with all possible require- 
ments. Gibraltar, after many years of weary 
labour, and the spending of enormous sums, has 
been made into a similar base. In future neither 
one nor the other will be used ; but against this 
the best of English ships are to be concentrated 
convenient to the North Sea, and always ready for 
war.” Other similar quotations could be made, 
from the writings of distinguished naval ex- 
perts and others, who in some instances make it 
perfectly clear that Britain is not playing what 
they regard as the old game of bluf, but is dis- 
tinctly in earnest, and has as a consequence 
greatly improved the efficiency of the Fleet. 

There has this month been issued in Germany 
a book giving a suggestive narrative of a war with 
Britain. It reflects the ideas of German naval 
experts, and incidentally fully justifies our so-called 
Home Fleet. According to this work, the rupture 
between Germany and Britain, dating from the 
Boer War, and intensified by the Morocco incident, 
culminated with the discovery of a secret offensive 
alliance between Britain and France against Ger- 
many. No declaration of war is made; the un- 
expected departure of German warships is explained 
by the spring cruise taking place earlier than usual. 
Sixteen battleships pass through the Kiel Canal at 
20-minute intervals—an interesting disclosure of 
probabilities—and, with three armoured and six 
small cruisers, rendezvous at Heligoland. The Kiel 
Canal becomes purely naval ; fifteen reserve ships 
— to the Elbe. Belligerent ships within 

erman ports are seized, telegrams warn German 
vessels abroad, but cable deficiencies prevent many 
of these German ships departing. Tugs are re- 
served for towing back disabled ships. A large 
floating-dock is towed to the Brunsbiittel end of 
the canal. The German Fleet begins its cruise, 
encounters the English Fleet off Dover, and our 
Fleet is ‘‘ only saved from utter destruction” by 
the yee arrival of our allies. We lose 
nine battleships and one armoured cruiser, and 
Germany’s loss is six battleships, an armoured 
cruiser, and ten torpedo-boats. Obviously, this 
all took place before cur Home Squadron _be- 
came a factor in the situation. But Britain ‘‘is 
| no means disheartened by the reverse.” Our 

an includes (1) the capture of a base on the 
erman coast ; (2) the Weser and Elbe are to be 
attacked, with the object of seizing Bremerhaven, 
the Brunsbiittel entrance to the Kiel Canal, and 
Hamburg; and (3) Wilhelmshaven is to be watched, 
and a division of armoured cruisers, with a flotilla 
of smaller cruisers and destroyers, is to be sent to 
guard the ‘‘Sound” and Belts. We do not pro- 
e to follow the fortunes of the war. We take 
orkum as a base; Heligoland is attacked; and 
the German fleet, in attempting rescue, loses six 
battleships and two armoured cruisers; Bremer- 
haven falls ; Hamburg suffers, as too much reliance 
was placed on the fortifications at Cuxhaven; and 
thus Britain carries all her points, the final result 
in this German narrative being the reduction of the 
German fleet of thirty-one battleships to three ; 
Bremerhaven, Cuxhaven, and the Brunsbiittel en- 
trance of the Kiel Canal are destroyed; Heligo- 
land is taken, and ‘“‘the German trade is crippled 
for many years.” 

It is all interesting, and proves that with a Home 
Fleet which can be made ready at a few hours’ 
notice to cruise in the North Sea, at a time when 
German cruises are made earlier than usual, 
during times of rupture our fighting efficiency is 
increased, because we do not need to show our 
intentions by ordering a squadron from Gibraltar 
or Malta to the Nore. That the new arrangement 
makes for economy should not be an objection, 
since there is not the slightest reason to believe 
that Sir John Fisher and his colleagues will for a 
moment make efficiency subservient to economy. 
It would be well indeed if, while maintaining our 
supremacy, our financial reserve of strength could 
be improved. This is a standard of strength too 
frequently lost sight of. With the income tax at 
ls. in the £ there is more likelihood of an initial 
defeat bringing about what the German naval 
author refers to as a panic in the money market, to 
the detriment of Britain, and tending to delay in 





subsequent steps. But we again quote—and with 
full satisfaction—‘‘the British mail authorities are 
not governed by public opinion, and, conscious of 
their great power, Britain would be moved to 
greater exertions, rather than become panic. 
stricken, by an initial reverse.” 








THE LONDON COUNTY COUNCIL 
POWER SCHEME. 

In our issue of November 2 we gave an outline 
of the new scheme for electric-power supply in 
London and the surrounding districts, which the 
Highways Committee of the London County 
Council had then brought before the Council. The 
Finance Committee at that date had not had an 
opportunity of considering the details of the 
scheme, and was therefore unable to present a full 
report upon it. But at the Council meeting last 
Tuesday, when the draft Bill for the scheme was 
submitted by the Parliamentary Committee, an 
exhaustive report upon the financial bearings of 
the scheme was presented at the same time. by 
Lord Welby on behalf of his Committee. That 
report makes interesting reading, and deserves 
close attention. It is moderate in tone, and its 
authors do not commend or condemn the scheme, 
but are content merely to point out some of the 
probable results of adopting such a scheme, and 
to leave the Council to take its own course. The 
reason for this line of action is found in a parg- 
graph at the end of the report, but which might 
more properly have been placed at the beginning as 
a preface to the whole. It is there pointed out 
that ‘‘as the Council has already laid down its 
policy with regard to the electricity supply for 
London,” it only remained for the Finance Com- 
mittee ‘‘ to endeavour to make clear to the Council, 
so far as financial considerations are concerned, 
the probable results of that policy.” The attitude 
of this Committee, therefore, is that they must not 
officially condemn a scheme adopted by the whole 
Council ; but to every sensible person reading the 
report it will be obvious that almost every sentence 
of it breathes condemnation. 

Beginning with the question of —— expendi- 
ture, the report points out that, although this is 
put at 4,500,000/., to be spread over a period of 
seven years, and to cover cost of generating sta- 
tion, transmission system, and switch-centres, that 
figure does not include the debt to be taken over 
in the future from the borough councils when their 
undertakings are acquired. Nor does it take into 
account the purchase by the Council of the supply 
companies’ undertakings when these become pur- 
chasable under the Electric Lighting Acts—a pur- 
chase for which the Committee ‘‘ do not think it 
necessary or possible to estimate the liabilities 
which may be incurred by the Council,” but merely 
point out that ‘‘ whenever purchase takes place, 
it must involve the raising of large additional 
capital.” These facts, however, have been obvious 
to all from the outset, and the report only becomes 
instructive when it deals with the estimates of re- 
venue which have been made by the Council’sexperts, 
and which have not yet been made public. It appears 
that the Council’s experts have prepared tables 
which show that ‘‘if all the energy generated (less 
the usual allowances for losses in transmission, &c.) 
is sold, there will be a small surplus of revenue 
over all charges when two-fifths of the generating 
station is in full operation.” No figures are given to 
enable us to test these estimates, or to see whether 
the ‘‘ &c.” in the parentheses includes an allow- 
ance for units generated and not lost in transmis- 
sion, but, nevertheless, not sold. The experts also 
look for a ‘‘ substantial surplus” by the year 1915, 
or thereabouts, when the scheme is fully organ- 
ised ; but in the early years, while the business 
is being got together, the Finance Committee 
‘*fear that some charge on the rates must be 
looked for, and the Council must face this proba- 
bility.” Further, the estimates do not contem: 
plate any relief to the rates, as the scheme is pre- 
pared on the lines of giving the consumer the 
utmost benefit in cheapness of price. Now this 
benefit, it must be remembered, is to be given 
to consumers in a very large area which is out 
side the Council’s area, and it is to be given, 
as we have seen, in the early years at any rate, at 
the expense of the ratepayers of London. The 
Finance Committee very properly regard this as « 
matter for serious consideration, and they place it 
before the Council in these weighty words :— 

‘* Under the scheme which has been adopted the 
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financial responsibilities and risks will fall on the 
ratepayers of London, whilst the ratepayers of all 
the ae districtg outside London, within the area 
of supply, will he entirely immune therefrom, 
although, so far as we understand, the inhabitants 
of those districts will receive equal advantages with 
the inhabitants of the County of London in the 
matter of prices charged.” 

In face of such a condemnation from the financial 
advisers of the Council, can it be said that the 
Council is in this matter acting properly as trustees 
for the ratepayers and in their interests? Does 
anyone imagine that the ratepayers of London 
would approve of such a scheme if they were allowed 
a voice in the matter? We have made this same 
criticism before upon the Council’s. scheme, and the 
advocates of trading in electricity haye conveniently 
ignored it; but when it is put forward by the 
Finance Committee it is bound to have influence 
with the public, if not with the members of the 
Council. 

With regard to the proposed purchase of the 
undertakings of the local authorities, it is interest- 
ing, and somewhat amusing, to find the Finance 
Committee criticising the financial position of these 
undertakings. Hitherto the County Council hag en- 
deavoured to scoff at all such criticisms, and has aven 
ventured to point to these undertakings as finandial 
successes, completely justifying municipal tradi 
in electricity. That has been the Council’s ling 
when asking Parliament for powers of supply of 
electricity ; but now when these same undertakings 
have to be paid for by the Council we get a truer 
story. It is pointed out thatthe loans for electric 
lighting have been spread over periods in excess of 
the estimated life of the works, and that, therefore, 
the Council, in taking over this debt, should also 
receive from the borough councils the renewals or 
reserve funds collected by these bodies out of re- 
venue to cover the cost of renewals arising before 
the expiration of the loan period. So far, good and 
well ; but the Finance Committee does not attempt 
to show that these reserve funds are in anything 
like a satisfactory state. On the contrary, it is 
pointeg out that ‘* there are obvious difficulties con- 
nected with the proposed basis of transfer, owing to 
the different circumstances and financial conditions 
of the various local undertakings, and further con- 
sideration may lead to some modifications.” It is also 
shown thatthe financial results of these undertakings 
‘‘da-not atthe present time show anything more 
than a small margin on the right side, and that in 
the Council’s harids there would probably be a loss 
of revenue owing to a demand for reduced and 
uniform charges. In this state of affairs the 
Finance Committee suggests that it would perhaps 
hé possible for the Council to leave the distributing 
= of the undertakings in the hands of the 

rough councils, and concern itself only with 
generation and supply in bulk; and adds: ‘‘ We 
feel that these questions call for much closer con- 
sideration before a final decision is arrived at.” 

We have given a sufficient outline of this report 
to show that it demanded from the Council very 
careful consideration. In the Committee’s own 
words, ‘the question to be finally decided is 
whether the advantages to the public from the 
Council’s scheme are likely to outweigh the finan- 
cial risks inseparable therefrom,” We hoped, 
therefore, to see this question fairly tackled by the 
promoters of the Bill at Tuesday’s meeting of the 
Council, but the issue has been burked altogether. 
Instead of reasoned argument, we find the chair- 
man of the Parliamentary Committee dismissing 
all opposition with loose talk about protecting the 
ratepayers of London, saving London from the grip 
of a great trust, and asserting the ‘‘ general prin- 
ciple that the Council should, in its own dominion, 
be supreme.” The unconscious humour of this last 
remark is obvious when we remember that of the 
area in which the Council desires to be supreme, 
two-thirds is entirely outside ‘‘ its own dominion.” 
And surely it is a new way to ‘‘ protect the rate- 
payers of London” to call upon them, year after 
year, to pay up a deficit on an undertaking carried 
on at a loss for the benefit of people who are 
not ratepayers! Of course, the real truth is that 
the advocates of the scheme dare not face the issue 
placed before them by the Finance Committee, 
but are prepared to risk everything rather than see 
the supply of electric power given to a private 
company. This was wal oy clear by Mr. McKinnon 
Wood when speaking at the Holborn Town Hall 
on December 7. He there sought to lay the blame 
for this scheme upon the Select Committee which 


reported to the House of Commons last summer 
upon this question ; but no one who has read that 
report will accept that statement, and the real 
ground for this scheme is found in Mr. Wood’s 
further statement that ‘‘the company scheme 
would have passed had they not taken action.” 
Lest, however, any Progressives should not con- 
sider this sutficient ground, an attempt is now 
made to overcome objections by suggestions that 
the Council will have power, if it so desires, to 
lease the working of its undertaking to a company ; 
but care is taken to make no promise on this point. 
The most that the Chairman of the Parliamentary 
Committee would say was that ‘‘ when the Council 
had got the necessary control they would be enabled 
to do what they liked with their own property.” 
That vague statement has served its pu , and 
the Council, by 70 votes to 32, has approved the Bill. 

The next act, therefore, will be performed in the 
Committee-rooms of the Houses of Parliament; but 
as a new council will be elected before the real 
fight begins, we shall not be surprised to see even 
Progressives adopting a much milder attitude ere 
long. It would be well for those who disapprove 
the Bill to see that the ratepayers are informed in 
the next few months of the true nature of the 
scheme, and of its consequences for them. If that 
is done, we feel sure that the next council will be a 
very different body from the present, and that 
great gain to London will thereby result. 
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THE SUCTION-GAS TRIALS AT DERBY. 

THe judges’ report on the trials of suction-gas 
oy ag = at Derby last July has now been issued. 

t has been drawn up by Captain Riall Sankey, 
R.E, (retired), and will undoubtedly prove a most 
valuable contribution to the literature of the sub- 
ject. It opens with a short account of the object 
of the, trials, and a discussion of the very ably 
prepared regulations which were issued for their 
conduct by the Royal Agricultural Society. This 
is followed by a short historical sketch of the 
development of the suction producer, after which 
the National and Crossley plants are described in 
detail, and those submitted by the other firms 
competing somewhat more summarily. 

The report is a most interesting and instructive 
document, and one naturally scrutinises it to test 
the validity of the protest raised immediately on 
the publication of the awards by the makers 
of the Campbell plant, which was placed third 
by the judges. In previous trials judges have 
disarmed criticism by making their award largely 
on the basis of some point, such as, for instance, 
fuel consumption, for which it is possible to 
affix a definite figure, determined by methods 
universally accepted as adequate and reliable. In 
the present case a bolder course has been taken, 
and the awards made to those plants which, in 
the opinion of the judges, were most suitable for 
agricultural and estate purposes. This, no doubt, 
is quite in accordance with their instructions, and 
half the judgments on which we teke important 
actions in life are based on considetations to which it 
would be imposgible to attach au arithmetical value. 
Still, if all men’s judgments coincided in matters 
mechanical, diversity of practice would vanish, and 
hence it is easy to understand that the courageous 
action of the judges in the present instance has, of 
necessity, led to a challenge of their award. The 
considerations on which this was based are not set 
forth in Captain Sankey’s report, so we have no 
means of knowing to which features of the successful 
plants primary importance was attached. As far 
as the actual measurements go, the Campbell plant 
made a most excellent showing, as will be seen 
from the table in the next column, which we have 
compiled from the official figures. 

e have included in the table the compression 
pressures used, as some of the competitors claimed 
that others had, for the purpose of the competition, 
raised this to a figure which, whilst satisfactory on 
a week’s trial, would give trouble if adopted on 
commercial engines. Professor Burstall, it will be 
remembered, has shown that extremely high com- 

ressions can be used without pre-ignition if the 
interior of the combustion chamber be made as 
smooth as possible. This smoothness of surface 
tends to disappear with time, and with it the 
immunity from pre-ignition at high compressions. 
At future trials it would certainly be advisable to 
require from the engine-builders a declaration that 
the compression was the same as adopted by them 





in their commercial work. 





Results of Trials of Suction-Gas Plants. 


National. 
1.04 Ib. 


Description of Plant. 


* Fuel used r brake- 
horse-power hour.—Full 
load ; anthracite 

Fuel used per brake-horse- 
power-hour.— Half load ; 
anthracite 

Fuel used per brake-horse- 
power hour.—Full load ; 
coke 

Water used r brake- 
horse-power hour.— Full 
load ; anthracite 

Water used ved brake- 
horse-power hour. —Half 
load ; anthracite 

Water used r brake- 
horse-power hour. —Full 
load ; coke 

Time to full load from 
ducer empty; anthra- 


cite 

Time to full load from 
producer fire banked ; 
anthracite 

Time to full load from pro- 
ducer empty; coke 

Time to change from no 
load to full load 

Weight of clinker after 
fourteen hours on full 
load ; anthracite 

Re wee wer ye of clinker 
eight of clinker after nine 
hours’ fuil load ; coke 

Appearance of clinker 

Marks awarded for appear- 
ance of producer on 
opening up 

Maximum pressure in cy- 
linder 

Maximum compression .. 


Crossley. 
1.15 Ib, 


| Campbell. 
1,09 Ib. 





1.55 ,, 1.62 ,, 1.50 ,, 


1.21 ,, 136, | 138,, 


1.14 gals. 2.45 gals. | 1.22 gals. 


0.52 ,, 0.89 ,, 1.39 ,, 


1.40 ,, 5.76 ,, 228 ,, 


45 min. 24 min. 14 min, 


21 


1k» 
27 1b 


34, 
3.5 Ib. 
Friable 
0.6 Ib, 
Friable 

9 


Friable Friable, 
0.2 Ib. 0.9 Ib. 


Friable Very friable. 
10 6 


8390 Ib. per 510 Ib. per 
7 in. 8q. in, 4 in, 
160 lb. per 210 1b. per | 155 ib. per 
8q. in. in | in 
2.20 min. 


11.661. 


420 Ib, per 


2.25 min, 
10,002, 


sq. in. 
1.85 min. 
12.002. 


Time taken to disconnect 
rod and draw piston 

Price of complete plant per 
brake horse - power de- 
clared 


* The fuel consumption includes that used in starting up and 
running with fire banked over night. 

It will be seen from the table that the clinker 
found in the Crossley producer was extraordinarily 
small. This may have been partly due to the con- 
struction of the generator, the fire-brick lining of 
which is stopped short a few inches above the grate ; 
but, perhaps, also to the relatively large quantity 
of water this firm passed through the fuel. This 
latter suggestion, however, is to some extent nega- 
tived by the record of the Kynoch plant, where 
also a considerable quantity of water was used in 
the generator, without any corresponding decrease 
in the clinker produced. An extraordinary differ- 
ence was found in this matter of water supply. 
This was measured in a few cases only, the fol- 
lowing figures being obtained :— 


ba, plana wee Passed 
sas r into Vaporiser 
—  </ of mena) alll r Brake. 
SBS Power orae Power 
Hour. Hour. 
Gallons. Gallons, 
National 1.40 0.1 
Kynoch 1.75 0.32 
Fielding 2.06 0.08 
Croasley 5.76 0.50 


Some interest attaches to the total quantity of 
water used, which in some cages was more oe in 
bad steam-engines. Most of it, as the above figures 
show, was used in the scrubber, which appears to 
be. a relatively inefficient piece of apparatus, and 
is, we believe, capable of great improvement, both 
in the matter of the tar removal and in the quan- 
tity of water required to effect this. In many 
cases, of course, an ample supply is readily attain- 
able, but in others water is scarce, and has to be 
purchased at a considerable annual cost. 

Some interesting particulars are given in the 
report as to the general proportions of the plant. 
The maximum output obtained per square foot of 
fire-grate was 30.9 brake horse-power, and the 
lowest 5.7. This figure, however, was quite an 
exception, the next smallest figure being 16.4; and 
the general average, excluding this exception, was 
24.3 brake horse-power per square foot. The out- 
put per cubic foot of furnace capacity ranged from 
19.2 down to 5.4 brake horse-power, but the first- 
named figure was again exceptional, the average 
of the remainder being 8.7 brake horse-power per 
cubic foot. Much greater r ity was shown in 
the matter of engine proportions, the brake horse- 
power obtained per cubic foot of piston displace- 
ment per minute (reduced to no missed a) 
ranging from 0.117 up to 0.155, the general average 
being 0.138 brake horse-power per cubic foot. 

Captain Sankey’s report is well worth detailed 
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study, and has been published for the Royal Agri- 
cultural Society by Mr. John Murray, of Albemarle- 
street, London, at 1s. We will therefore only supple- 
ment the figures already given with a summary of the 
general conclusions reached. The judges hold that 
the trials have definitely established the suitability 
of the suction plant for agricultural and estate 
purposes. They remark, however, that though less 
manual labour is required than with a steam engine, 
more intelligence is necessary on the part of the 
attendant to ensure the production of gas of good 
quality. They consider that the labour needed is 
not greater than with an oil-engine of similar output. 
As regards reliability, they observe that, whilst the 
duration of the trials was in itself insufficient to 
warrant the emission of a definite judgment on this 
point, the supplemental evidence available led them 
to believe it probable that suction-gas plants could 
in many cases replace portable steam-engines with 
distinct advantage. The Dowson producer used by 
the Railway and General Engineering Company 
had, they state, been in continuous use for three 
months prior to the trials. On careful examina- 
tion during the latter the condition of the furnace 
was still quite yeery the amount of clinker 
adhering to the firebrick lining being very small. 
This lining, it appears, may be relied on to last two 
years in the case of a properly designed producer. 
In summing up their general conclusions the judges 
look forward to the production at an early date of a 
suction-gas tractor, and to the construction of a 
suction-producer capable of working satisfactorily 
with bituminous coal, some promising results with 
this fuel having already been attained. 





THE PARIS AUTOMOBILE SHOW. 

Tue Ninth Automobile Show is now being held in 
Paris through the initiative, as formerly, of the 
French Automobile Club, and under the honorary 
chairmanship of the Minister of Commerce. 
Rumours were current that this year’s Salon was 
to be under Government supervision, the State 
wishing to attribute to itself the honour of the 
pe ve display and the progress made in the 
motor-car industry; it remains, however, once 
more a private show, and a very successful one 
indeed. It is being held at the Grand Palais, and 
in a large temporary building erected on the Es- 
planade des Invalides; the various sections are 
well classified and inspection has been greatly 
facilitated. 

At the Grand Palais the cars exhibited by builders 
are arranged on the ground fluor of the large bay ; 
the foreign section is very complete, and contains 
a large number of names of new makers, many of 
which had been unknown hitherto in France. 
Switzerland, among other countries, appears to be 
launching with energy into automobile construc- 
tion; Italy also is gaining much ground. The 
display made by Great Britain is not as represen- 
tative as it might have been. The remainder of 
the space available at the Grand Palais is taken up 
by specimens of chfssis and of accessory gear and 
fittings. The motor-boats and heavy commercial 
automobiles are exhibited in the building erected 
on the Esplanade des Invalides. This also contains 
vans, traction-engines, and motor-buses. A portion 
of the building is also set apart for the machine- 
tools used in the trade. 

Without going into details, which are largely 
covered by the escriptions we have given of the 
Automobile Show recently held in London, it is 
interesting to note a few points evidenced at the 
Salon, as regards French manufactures more espe- 
cially, inasmuch as many makers keep their 
novelties to display them there for the first time. 

As a general rule the chdssis are now made of 
pressed steel ; occasionally one meets a chassis in 
the construction of which wood has been used, but 
the wooden parts act simply as supports for the 
upper frame and carriage work, with a view to 

uce vibration. A chdsss throughout of wood 
for a small car is to be seen, bat this type is dis- 
appearing fast, owing to the success met with by 
those built of steel. A curious, and certainly com- 
plicated, type is also exhibited, made of non-closed 
tubes, obtained by the rolling up of steel sheets, 
the end of the sheet being left outside the cylin- 
drical tube for riveting up to the other parts of the 
frame. 

With reference to motors, makers appear to have 
come to the conclusion that the four-cylinder type 
is the most advantageous. There are six-cylinder 
motors it is true, but these form an exception to 





the rule, the idea now prevalent with motor-car 
experts being that increased dimensions are prefer- 
ade to an increase in the number of cylinders. 
The lowering of the chassis and narrowing the 
front between the steering-wheels are features of 
the present construction; the reduction in the 
carrying width of the vehicle does not reduce 
stability, and allows an increased lateral play for 
the front wheels, this making it ible to turn 
round with greater ease than by backing to com- 
plete a curve. The chassis is much nearer the 

ound-level at the front and at the portion which 
is under the body of the car; it is then bent up 
sharply above the rear axle and gear. The lower- 
ing of the centre of gravity, it is admitted, com- 
pensates for the ible disadvantages of reducing 
the chassis width in front. But the new construc- 
tion may eventually give rise to a tendency to 
taking too short curves when travelling at high 
8 8. 

Ball-bearings are now being mounted all through 
the car. Suspension is greatly improved by two 
half-springs mounted longitudinally, combined with 
a rear transversal one. Hitherto the chassis was 
suspended, both in front and in the rear, solely by 
semi-elliptical springs, the sides of the frame being 
made with, or fitted with, the necessary scroll-irons. 
This construction is still largely met with at the 
Show, the sides of the frame ending in a semi- 
elliptical laminated spring, fitted by some highly 
cunning device, including clip, scroll-iron, and 
links. The rear transversal spring is. under the 
back of the frame, its two ends being connected 
by equalisers to the springs on the rear axle. The 
arrangement is, no doubt, exaggerated in a few 
cases where the lateral springs on the rear axle are 
swan-neck shaped at the end where they join the 
rear transversal one. 

Electric-cars do not appear in larger numbers 
than at former shows. 

The chassis and the principal mechanical parts 
of cars are displayed in various degrees of comple- 
tion in the wings of the Grand Palais. An in- 
teresting fact to be learned from this display is the 
increasing attention which is being given to auto- 
mobile construction by the large French metal- 
lurgical works, including Messrs. Schneider, the 
Forges de Douai, and others. Of late years the pro- 
cess of manufacture of chassis has greatly improved, 
and much attention has been paid to the produc- 
tion of the right quality of ion for the purpose, 
the first-named works having dealt more especially 
with the problem and from a scientific standpoint. 
The French motor-car builders manufacture the 
motors in their own shops, and fit them out com- 
plete, together with the whole of the gear; but 
they are gradually ordering the chfssis and the 
axles more and more from independent French 
metallurgical works ; the plans and technical con- 
ditions, however, are drawn up by the car-builders. 
There are on view fine specimens of pressed-steel 
work, among which may be mentioned a loco- 
motive frame-plate in one piece with the horn- 

lates, exhibited by the Société Dyle et Bacalan. 

e Forges de Douai, who manufacture pressed- 
steel cars on the Arbel process, have also a 
very complete display of pressed work manufac- 
tured by them more especially for motor-car con- 
struction, including disc wheels obtained from 
pressed-steel spherical sections. They show also a 
pleasure van, built throughout of pressed steel, to 
seat forty passengers ; this is more what our neigh- 
bours would call a tour de force than a really 
serviceable car. 

The display of motor-boats at the Esplanade des 
Invalides does not include any very new features. 
The railway auto-cars are not numerous, and in 
this respect the Show is disappointing. The reason 
alleged is that the railway companies consider these 
auto-cars as being still in the experimental stage, 
and it is too early therefore to advertise them. 
There is, however, for the Paris-Lyons-Mediter- 
ranean Company a Purrey car, provided in front 
with a very characteristic ‘‘ wind-splitter.” It may 
be remarked here that the railway auto-cars have, 
so far, given satisfaction on the French lines, 
particularly on those of the Paris-Orleans Company. 

The commercial vans are very numerous, and 
give evidence of the brave contest which is being 
carried on by steam against petrol. There are 
motor-vans and motor-wagons for almost all pur- 

from the transport of excavated earth to the 
istribution of newspaper parcels. In all these 
types, and ly so, pneumatic tyres are 
practically abandoned. As a rule, twoof the wheels 





have steel and two solid rubber tyres, the latter 
being in some cases of double and treble thick- 
ness. One goods van exhibited is carried on six 
wheels, four of which form the fore-carriage, the 
object being to reduce the load on each separate 
tyre. Great Britain is represented in this section 
by Straker motor-buses, and by a Brillié motor-bus 
for service in London. 





MR. J. AUGUSTIN NORMAND. 

We have received with great regret news of the 
death of Mr. J. Augustin Normand, the well-known 
French naval constructor and engineer, who passed 
away at Havre on Tuesday last, the 11th inst., at 
the age of sixty-eight. Mr. Normand commenced 
his professional career forty-six years ago, when, in 
1860 he found employment in the shipbuilding firm 
at Havre, of which his father was the chief. The 
business was an old-established one, and in the early 

ears was engaged in the building of wooden ships. 

e sound work done in this field of naval archi- 
tecture, and the conscientious attention to detail, 
gained for the firm a reputation which, as our 
readers are aware, has worthily been maintained 
by the subject of our memoir. In 1871 the late 
Mr. Normand became the head of the firm, and 
it has remained under his direction up to the time 
of his death. 

It is in connection with the construction of high- 
speed steam craft that Mr. Normand’s name is best 
known. When the torpedo-boat had been intro- 
duced in this country, Mr. Normand was early 
in the field, and the vessels he built for the 
French Government were not only a practical 
success, but contained many novel features. With 
a chivalry worthy of his nation, Mr. Normand 
acknowledged his indebtedness to Mr, (now 
Sir John) Thornycroft, in a letter addressed to 
ourselves twenty-six years ago. He recognised 
that the first high-speed steam-launches and tor- 

o-boats were built by the Chiswick firm ; ‘‘and 
we,” he said, ‘‘amongst others, have profited much 
by their experience.” At that time—1880—his 
firm had built for the French Government eight 
first-class. torpedo-boats. The fastest of these, 
on a three hours’ continuous trial, had made 
19.8 knots. This vessel was 89 ft. long and 
10 ft. 10 in. wide. A still larger boat, 103 ft. 
long by 10 ft. 10 in. wide, made 19.3 knots, 
the boiler pressure being 124 Ib. to the square inch, 
and the air pressure 34 in. These were the days 
of hard blowing and heavy coal consumption ; and 
though, at the present time, we look upon 34 in. 
on the water-gauge as high, it was very moderate 
over a quarter of a century ago. The consumption, 
too, was extremely satisfactory for a torpedo craft, 
being no more than 24 1b. of coal per indicated 
horse-power per hour. On the whole, the per- 
formance was of a highly creditable nature, and 
placed Mr. Normand in the front rank amongst the 
pioneers of what is, perhaps, the most remarkable 
feature in the records of steam navigation. When 
the early history of the torpedo-boat is written, 
three names will stand out above the rest. The 
first two are English—Thornycroft and Yarrow; the 
third is that of a Frenchman—Augustin Normand. 
If, however, we bring our record down to the 
resent day, we must add the name of Charles 
‘arsons, who, by the invention of the steam- 
turbine, has so greatly influenced the science and 
ractice of marine propulsion. Others, of course, 
— done much in the same field ; but the four 
names we have mentioned stand out most promi- 
nently as pioneers in the production of high-speed 
steam vessels. 

The good result in fuel economy reached by the 
Havre boats, as above mentioned, was mainly 
attributed by Mr. Normand to the higher ratio of 
heating surface in the boilers, which were then, 
of course, of the locomotive type, and also to the 
lower number of revolutions of the engines; a 
view somewhat opposed to the general belief— 
at any rate, so far as the efficiency of the 
engines was concerned, apart from that of the 
propeller. . 

In later years, Mr. Normand achieved still 
greater success in this direction. The results 
attained on some trials made with the torpedo-boat 
Forban were so surprising that they would have 
been almost incredible had they not rested on such 
good authority. They were, we believe, subse- 
quently confirmed by Mr. Leslie Robertson, who 
was for many years connected with Mr. Normand in 
business, and who made a trip to France for the 
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purpose of testing the fuel economy of the Havre 
boat. Ona trial of the Forban at full speed, with 
4.75in. of air pressure, as registered by the water- 
gauge, and burning 63.9 Ib. of coal per square foot 
of grate per hour, the fuel consumption was but 
1.36 lb. per indicated horse-power per hour.* 

The Forban was fitted with the water-tube boiler 
designed by Mr. Normand, which is so well known 
to our readers that we need do no more than men- 
tion it now. The vessel was 144 ft. 4 in. long and 
14 ft. 6 in. wide. She made over 31 knots on her 
trial-trip. She was illustrated and described in our 
issue of April 10, 1896, page 471, while the results 
of the official trials run on September 17 and 26, 
1895, are given in our issue of October 4 of the 
same year, on page 440. 

The engines of the Normand boats were of 
extremely light construction. In our issue of 
November 12, 1880, we gave a general view of a 
pair of Mr. Normand’s torpedo-boat compound 
engines ;+ and by reference to our illustrations it 
will be seen they were far from being merely a copy 
of English practice. -Whilst the latter had braced 
pillar-standards or steel columns, the Havre design 
had light cast steel A- frames, which gave great 
accessibility to the working parts—a very dif- 
ferent arrangement to the old steam - hammer 
standards, which were all but universal for small 
marine engines until Mr. Thornycroft taught us 
better things. The most striking feature in the 
design, however, was the ot or flatten- 
ing of the connecting-rods at their bottom ends. 
The object of this was to give flexibility in a fore 
and aft direction to ensure good contact between 
the working surfaces. Another unusual feature 
adopted in the design of the machinery was the 
utilisation of the motion of the boat through the 
sea to circulate water in the condenser. 

It may be said that the distinguishing feature of 
the Normand boats has been—that to which we 
have already made reference—fuel economy ; though 
it must not be forgotten that with the Forban the 
Havre yard for some time held the blue ribbon 
of the seas. In 1893 Mr. Normand had recently 
built eight first-class single-screw boats, 118 ft. long 
by 13 ft. 1 in. broad. These boats, steaming at 15 
knots, burnt 11b. 10 oz. of coal per indicated horse- 
power per hour, and one of them made a speed of 
244 knots. Three other boats built about this time 
were 138 ft. long and 14 ft. 8 in. wide. The weight 
carried on trial was 32} tons, and a maximum 
speed of 25.8 knots was reached by one of them. 

These were certainly remarkable results, and 
were attributed by Mr. Normand more especially 
to the use of a feed-heater, by which, he estimated, 
an economy of 20 per cent. could be realised. The 
estimate was questioned at the time, and it is not 
our intention to revive now an old controversy. 
Mr. Normand’s principle was that the boiler was 
the great difficulty in the design of a high-speed 
boat. He held that it was comparatively easy to 
get an engine to use as much steam as could pos- 
sibly be generated; but it was not easy to appor- 
tion sufficient displacement for the full boiler 
installation otherwise desirable. For this reason 
he thought it wise to help the steam-generating 
element even at the expense of the engine. Heat- 
ing steam was taken from between the cylinders, 
and it was claimed that ‘all the work done pre- 
viously by the steam was absolutely economical.” { 

Another source of economy wasattributed to the 
cylinder relief-valves on the high and intermediate 
pressure cylinders. They were arranged so that 
the blow-off steam was returned to the valve-chest 
when the pressure in the cylinders became higher 
than in the valve-chest. . Normand stated his 
views on these subjects at some length in our issue 
of July 28, 1893. 

_ Mr. Normand was an old member of the Institu- 
tion of Naval Architects, having been elected in 
1876, his proposers being Scott-Russell, Benjamin 
Martell, and William John. He was also a member 
of the Institution of Civil Engineers, having been 
elected in 1904. In this country he was well 
known, having frequently attended the meetings of 
the Institution of Naval Architects, to the Trans- 
actions of which Society he contributed on several 
occasions. 

Our readers would, we are sure, feel that our 
notice would be incomplete did we not say a word 
about the personal character of Mr. Normand. 

“ See Bertin and Robertson’s ‘Mari ilers,” . 

+ See ENGINRERING, vol. xxx., page ree — 

+ See Ibid., vol. lvi., page 114. 





The charm and courtesy of his manner, with 
which many members of the Institution of Naval 
Architects were pleasantly familiar, was far more 
than surface polish. This was shown by his busi- 
ness relations, and was further evinced by the 
generous way in which he interpreted the code of, 
what might be called, technical hospitality. One 
of the most pleasing memories to English engi- 
neers will be the close personal friendship which 
existed between him oA his competitors on this 
side of the Channel, perhaps more especially with 
Mr. A. F. Yarrow. 








THE SMITHFIELD CLUB SHOW. 
Te visitor interested in the mechanical ex- 
hibits at the Smithfield Club Show, which was 
opened at the Agricultural Hall, Islington, on 
Monday last, however strong his faith in the com- 
mercial advantages of standardisation in designs 
and details, can hardly avoid a certain feeling of 
depression on meeting each recurring twelve months, 
at certain stands, exhibits differing in no visible 
jot or tittle from old uaintances of ten years’ 
date or more. Nevertheless, a little conversation 
with the firms concerned will furnish fresh evi- 
dence as to the great practical advantages from the 
manufacturing standpoint of a certain fixity in de- 
signs. A very large proportion of the business done 
by our agricultural enginemakers is with highly 
rotected countries, markets made accessible only 
. the economies rendered possible by making fixed 
types on a manufacturing scale. A surprising feature 
of the past twelve months’ trading has been the 
importance of the demand from Russia, which in 
many cases is reported to have attained record 
proportions, though it was commonly anticipated 
that the sericus revolutionary disturbances there 
would have greatly injured trade. Presumably the 
explanation is to be found in the fact that Russia 
is a very large country, and that the various tumults 
reported in our daily Press have seriously affected 
small portions only of the Empire. A notable 
feature of the Show is the steady growth in favour 
of the small road tractor built to comply with the 
requirements of the Motor-Car Act. These small 
tractors, at their first introduction, were viewed 
somewhat askance by many of the principal builders 
of traction-engines and road locomotives. No 
doubt, if full loads could always be secured, the 
heavy road locomotive could handle freight much 
more economically than these light tractors; but 
experience shows that in a vast number of cases 
the time lost by the big engine in waiting for a full 
load, or, alternatively, the loss involved in working 
it much below its capacity, makes it unprofitable in 
comparison with its lighter rivals. The latter have, 
of course, to compete with the heavy motor-wagon, 
and for town use the latter seems generally pre- 
ferred, but for country work the ae lies 
with the separate tractor. If stalled on a road, 
the tractor, being fitted with steel rope and winding- 
gear, can get clear by its own unaided efforts, whilst 
the wagon has in similar conditions to be igno- 
miniously hauled out by horses or another engine. 
In this connection we may note that Messrs. 
John Fowler and Co., Limited, of Leeds, are this 
year showing a light tractor of novel design. This 
is a three-cylinder compound engine, with a high 
and low-pressure cylinder side by side, and a 
second low - pressure cylinder arranged tandem 
fashion behind the high-pressure cylinder. Owing 
to the narrowness of these light tractors there is 
difficulty in obtaining room for a single low-pressure 
cylinder of as large a diameter as is desirable, and 
accordingly Messrs. Fowler have adopted, as stated, 
the expedient of fitting a supplemental cylinder as 
described. At starting, and at other times when 
a high torque is required, steam can be admitted 
direct to the low-pressure cylinders. The slide- 
valves are of gun-metal, and are driven by 
Walschaert gear. The engines are entirely en- 
closed, the motors running in an oil bath. At the 
same stand is a powerful compound ploughin 
engine, and a similar exhibit is made by Messrs. ki 
and H Maclaren and Co., of Leeds. 
We believe this is also the first occasion on which 
Messrs. Richard Garrett and Sons, Limited, of 
Leiston, have exhibited a light tractor. This isa 
4-horse-power compound engine, designed for a 
working pressure of 180 Ib. square inch, and 
constructed, as usual, on traction-engine lines. The 
firm’s well-known pattern of corrugated fire-box is 
used here, as in their full-sized traction and portable 
engines, also on view. Messrs. Clayton and Shuttle- 





worth have a fine exhibit of their traction and port- 
able engines, and attention may also be called to the 
dsome road locomotive and light tractor ex- 
hibited by Messrs. Charles Burrell and Sons, of 
Thetford ; but these latter present no points of 
novelty. As usual, a very fine display is made by 
Messrs. Marshall, Sons, and Co., Limited, of 
Gainsborough, though this firm’s exhibit appears 
to be absolutely identical with that of last year, its 
rincipal features being a traction engine and two 
utifully finished horizontal engines, which, this 
year, stand almost alone, as certain firms exhibiting 
a similar class of engine on previous occasions have, 
on this occasion, otherwise utilised their space. 

Messrs. Robey and Co., of Lincoln, show a light 
steam-tractor which has been constructed with a 
boiler of unusually large diameter. As a conse- 
quence, the tender is nearly as roomy as that 
commonly fitted to full-sized traction-engines. This 
engine has a single cylinder, 6 in. in diameter by 
9 in. stroke, designed to take steam at an initial 
pressure of 180 1b. per square inch. The tractor is 
spring-mounted, the driving wheels being 4 ft. 9 in. 
in diameter. In order to comply with the require- 
ments of the Motor-Car Act to the fullest ible 
extent, the discharge from the safety-valves, as 
well as the exhaust, is led to the superheater 
before being passed through the chimney into the 
atmosphere. This firm also show a 7-horse-power 
traction-engine, which is provided with a new type 
of spring-mounting, which we hope to illustrate 
in a future issue. 

As usual, Messrs. E. R. and F. Turner, Limited, 
of Ipswich, occupy a large stand, and show their 
usual patterns of portable and other engines, as 
well asa large selection of grinding and crushing 
mills. A novel exhibit here is a high-speed stone 
flour-mill, which is of interest in view of the 
movement of revolt now apparent in certain 
quarters against the highly purified—some people 
would claim over-purified—product of the roller 
mill. With the old stone mills a speed of 200 
revolutions per minute was considered high, 
whereas that exhibited by Messrs. Turner is 
designed to run at 450 revolutions per minute, its 
output being from three to four times as great as 
that of the old-type mill of equal size. 

The most striking feature of the stand occupied 
by Messrs. Ransomes, Sims, and Jefferies is a hand- 
some 8-horse-power compound road locomotive. A 
traction-engine and portable engine are also on view, 
but none of these exhibit departures from the 
standard practice of the makers, and call, therefore, 
for no further comment. Mention should also be 
made of the finely-finished traction-engine shown 
by Messrs. Davey, Paxman, and Oo., Limited, of 
Colchester, this being the first occasion on which 
the firm in question have exhibited a traction- 
engine in the icultural Hall. The engine has a 
single cylinder, in. in diameter, with a 12-in. 
stroke, and the boiler is designed for a working 
pressure of 160 lb. per uare inch. The whole 
of the gearing used throughout has been cast from 
machine-cut patterns. 

In view of their success in gaining a Grand Prix 
at Milan, special interest attaches to the exhibit of 
Messrs. Ruston, Proctor, and Co., Limited, of 
Lincoln. _ This includes a small tractor and a 
large traction-engine, with an extra exhibition 
finish, and also the suction-gas plant to which was 
mainly due the Milan award, which was made 
after 4 24-hours’ test of the plant, during which 
both anthracite and coke were used as fuel. These 
suction plants appear to be becoming popular for 
agricultural purposes, even in larger sizes than 
would perhaps have been thought probable. The 
leading firms at the Derby trials—viz., the National 
Gas-Engine Company, Limited, of Ashton; Messrs. 
Crossley Brothers, Limited, of mshaw ; and the 
Campbell Gas-Engine Company, Limited, of Hali- 
fax—are all exhibiting this type of plant. The firm 
last mentioned are also showing their oil-engine 
fitted with water injection. Oil-engines are 
exhibited by the Britannia Company, Limited, of 


. |Colchester, the larger of the two shown, rated at 


8 brake horse-power, being fitted for running on 
crude oil. Messrs. Fielding and Platt, Limited, of 
Gloucester, also show their well-known engines, 
whilst at the other end of the Hall Messrs. Black- 
stone and Oo., of Stamford, have also a large 
selection of oil-engines. One of the patterns 
here shown is of the portable type, a somewhat 
similar engine being also exhibited at the stand 
of Messrs. J. and F. Howard, of Bedford. Messrs. 
Richard Hornsby and Sons, of Grantham, were, 
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we believe, the first to find a solution of the 
problem of satisfactorily using heavy oils for motive 
power, and their engines, it will be remembered, 
gained the first prize at the trials of the Royal 
Agricultural Society at Cambridge. Last year 
some slight modifications were made in the engine, 
which have led to still further improvement in the 
fuel economy, a brake-horse-power hour being ob- 
tained with the larger sizes for under two-thirds of 
a pint of russolene. These engines, in a variety of 
tterns, naturally form the special feature of this 
rm’s stand in the Agricultural Hall; but as the 
working of the engines has been repeatedly described 
in our columns, it will be eg apeaay to deal with 
them on the present occasion in any detail. 

A very interesting exhibit is that of Messrs. 
James B. Petter and Sons, Limited, Yeovil, who 
make a speciality of small oil-engines, from 14 brake 
horse-power upwards. Though, as stated above, 
some | sea ave occasion for the use of engines 
of as much as 16 brake horse-power or more, there 
exists side by side with this a demand for motors 
of much smaller power, and to meet this Messrs. 
Petter have introduced their ‘‘ Handy-Man ” oil- 
engine. This is made in both the fixed and port- 
able patterns, a self-propelling design being included 
in the latter. These engines are used by small 
farmers for pumping, chaff-cutting, and even for 
threshing. In some parts of the country the farmer 
is no mean mechanic, and manages even to build his 
own threshing machine. Most of his working parts 
are made of wood, and will not stand being driven 
at very high speeds. Hitherto horse-power has been 
mainly used for these home-made implements ; but 
these small —— appear to be steadily dis- 
placing the use of horses, and in the portable 
pattern are readily transferred from point to point 
of the farm as the occasion arises. A similar 
demand seems to exist abroad, but is largely met 
by the small petrol-engine. These, though now 
being introduced here in considerable numbers, 
were for long of little practical advantage owing to 
the difficulty with which, until quite recently, the 
fuel required by them was obtainable. These 
restrictions on the trade in low-flash petroleums 
compelled British makers to attack, and solve, the 
difficult problem of utilising the heavier oils in 
explosion engines, a department in which their 
pre-eminence is at present unchallenged. Though 
not on view at the Show, we may add that Messrs. 
Petter have introduced a tractor to run under the 
Motor-Car Acts in which common paraffin oil is 
used exclusively as the working agent. 

A large 50-horse-power agricultural tractor is 
shown by Messrs. H. P. Saunderson and Co., of 
Elstow. This has a four-cylinder engine, and is a 
development of a smaller pattern which was on 
view at the Derby Show last June. The engine is 
mounted on three wheels, and has the special 
feature that the whole of the wheels are drivers. 
A small lorry body can be fitted over the rear 
wheel, and is designed to hold a load of 2 tons; 
and with the adhesion thus gained the tractor is 
capable of hauling behind it another load of 4 tons 
at a speed of 8 miles an hour over average roads. 
The weight of the tractor without the lorry body is 
2 tons 18 cwt. Roller bearings are fitted through- 
out, and are found to be very satisfactory in prac- 
tice. By moving a single lever, the accelerator and 
spark can be simultaneously adjusted. The carbu- 
rettor works well with paraffin once it is heated 
up, and has also been tried successfully with potato 
spirit. The latter was obtained from Germany ; and 
though it was methylated, could only be imported 
by the makers after paying a duty of 20s. per 
gallon, so that the experiment proved a somewhat 
expensive one. Though, as stated, the implement 
can haul a considerable load on the road, it is, 
of course, primarily intended for field-work. One 
identical with that exhibited has been supplied for 
work on a Portuguese estate, and is reported to 
have ploughed heavy salt landr, nearly as hard as 
a rock, to 12 in. deep and 3 ‘t. wide per trip of the 
tractor. Another interesting exhibit at this stand 
is a model of a weed-cutting boat. These are built 
up to 25 ft. in length, and are self-propelling. 
The cutting-gear on each side of the boat consists 
of a V-shaped knife having scalloped —. These 
knives are reciprocated by a cam-plate driven by a 
belt from the propeller-shaft. This propeller is 
of the stern-wheel type, and the frame carrying it 
is mounted on pintles, like a rudder, so that the 
boat is steered by swinging this frame as required. 
A modification of this weed-cutter has recently 
been developed for cutting the sudd on African 





rivers, a number having been supplied to the 
Governments of Nigeria and Egypt. These have 
given excellent results, and fy «298 to illustrate 
and describe them in detail in a future issue. 

The Ivel Agricultural Motors, Limited, of Big- 
gleswade, also show an agricultural tractor. This 
is fitted with a two-cylinder engine rated at 18 
brake horse-power, and can be run either with 
paraffin or petrol. A Renold silent chain is 
used for gearing together the crank-shaft and the 
second motion-shaft. The machine is stated to be 
capable of taking a two-furrow plough on hilly 
ground, and a three-furrow one on the level. In 
road-haulage it can take a load of 4 tons on the 
level, and one of 2 tons in hilly districts at a speed 
of 4 miles an hour. The wheel-drive can be dis- 
connected and the engine used for threshing, chaff- 
cutting, or similar requirements of the farm. This 
tractor has recently been slightly remodelled so as 
to increase the accessibility to all working parts. 

Amongst the miscellaneous exhibits, Messrs. H. J. 
Westand Co., Limited, Southwark Bridge-road, 8. E., 
show a small CO, refrigerating plant and cold-room 
suitable for butchers’ use. The compressor is motor- 
driven, and the cold chamber has a capacity of 700 
cubic feet. It is stated that, in ordinary condi- 
tions, by running the motor six hours a day as a 
maximum, the chamber can be maintained at a 
temperature of 35 deg. Fahr., even during hot 
summer weather. A somewhat similar exhibit is 
made by Messrs. A. G. Enock and Co., Limited, 
of Seven Sisters-road, Holloway, N.; but an am- 
monia-compressor driven by a 1-brake-horse-power 
motor is used by this firm. A good collection of 
engineers’ sundries was shown by Messrs. W. H. 
Wilcox and Co., Limited, of Southwark-street, 
S.E. Amongst them is a new forced-feed lubri- 
cator, designed specially for use on motor-wagons. 
It consists of a chamber in which moves a tight- 
fitting piston. The space to the one side of this 
piston is filled with lubricating oil, and steam is 
then admitted to the other, so that the oil is forced 
under considerable pressure into any bearing to 
which the lubricator is connected. A visible indi- 
cation is given when the store of oil requires re- 
plenishing. At the same stand is exhibited the 
armoured canvas hose of which this firm have made 
a _—,. The hose is armoured inside and out, 
and, containing no rubber, is uninjured even when 
used to convey oil. It has therefore been adopted 
by the Navy for the handling of oil-fuel. 








PROJECTED PRIVATE BILL 
LEGISLATION. 


Licut Rattways anp TRAMWAYS. 


Tue later Gazettes contain little additional in the 
matter of proposed railway construction. The 
Clacton-on-Sea and St. Osyth Light Railway Com- 
pany seek powers for the construction of some 
additional mileage, wholly in Clacton _ itself; 
whilst the Portsdown and Horndean Light Railway 
Company propose to somewhat extend their line 
at Horndean village ; and the Maidstone Corpora- 
tion are also extending their lines to Tolvil. In 
Wales the Llandudno and Colwyn Bay and District 
Electric Tramway Company seek powers to extend 
as a light railway their lines already authorised. 
The new work is to be wholly in the parishes of 
Llandrillo-yn-Rhos and Eirias. 

The new work proposed in the London County 
Council Bill includes the extension of the lines in 
Hampstead-road to Oxford-street. A branch pass- 
ing along Hart-street will connect this new line 
with the existing lines in Theobald’s-road. In the 
north-east district a line is to be made from Essex- 
road, along Englefield-road and Stamford-road to 
Kingsland-road, and thence along Dalston-lane to 
Mare-street. Powers are also taken to reconstruct 
and electrify the Vauxhall and Loughborough line, 
the arene cat and Norwood line, and the 
Loughborough and Camberwell line. Perha 
however, the most interesting clauses of the Bill 
are those by which it is proposed to transfer, to 
other accounts, charges which have hitherto been 
held to be fairly incident on the tramways under- 
taki Thus one clause provides that the work of 
cleaning the conduits shell be done by and at the 
cost of the borough councils, whilst in another 
portion of the Bill it is proposed to relieve the 
tramways of all but a very small percen of the 
cost of the street-widenings necessitated by their 
construction. 

In this connection it is interesting to note what 


heavy expenses private proprietors of tramways are 
put to under this heading. Thus the Bill now pro. 
moted by the West Yorkshire Tramways Company 
provides for the execution of extensive widenings 
at Brighouse, whilst similar work in Hythe, Sand- 
gate, and Folkestone is set forth in the Bill promoted 
by the proprietors of the local undertaking. 

The Couken United Tramways Company have as 
the principal feature of their Bill the construc- 
tion of a subway at Hammersmith to the District 
Railway platform. On the other side of the Metro- 
polis the West Ham Corporation seek powers to 
construct between 3 and 4 miles of new line. 
A somewhat e amount of new work is pro- 
posed by the Sheffield Corporation, one of whose 
new branches will extend to Handsworth. New 
work is also proposed by the Corporations of Man- 
chester, Sheffield, Birmingham, Leeds, and Hull, 
but it is impossible to learn from the Gazette in these 
cases whether the work is of an important charac- 
ter. The Rawtenstall Corporation seek powers to 
electrify trams in Accrington, and also to take over 
the lines of the Rossendale Valley Tramways Com- 
pany, and generaliy to extend their operations, 
including the running of motor-buses, far beyond 
the boundaries of their own borough. The Dews- 
bury Corporation, on the other hand, have a Bill 
for the transfer of their lines to the British Electric 
Traction Company. 

A Bill is promoted by a company which desires 
to take over the trams at York, and to extend them 
to Huntington, Fulford Water, Dringhouse, and 
Acomb. In the West Riding a new company pro- 
= to construct tramways from Barnsley through 

ombwell to Wath-on-Dearne. Another company 
proposal is that for the taking over, electrification, 
and extension of existing trams at Oxford ; whilst 
the Imperial Tramways Company propose to extend 
their lines in Middlesbrough. 

Scotch tramway schemes are by no means ex- 
tensive. In Glasgow there are only two miles of 
track proposed, the longest, of rather less than a 
mile in length, affording access to one of the parks 
outside the city, recently presented to the town. 
In Edinburgh, however, there is a considerable 
scheme promoted by a company to extend the 
existing line along Dalkeith-road from Craigmillar 
Park to Lady-road, and thence by a suburban route 
back to the junction in the High-street of the old 
town round Canongate, with a connection to Waver- 
ley Bridge, which spans the valley forming Prince’s 
Gardens and connects with Prince’s-street. The 
company ask powers to run omnibuses and motor- 
cars to the generating station. The Musselburgh 
Electric Light and Traction Company, Limited, 
seek powers to extend the tramways to Levenhall. 
The other Scotch schemes are quite insignificant. 


ELECTRIC. 


The only striking proposals among the electrical 
schemes submitted have reference to London, 
where the County Council are seeking powers to 
supply a district bounded by’ Grays Thurrock, 
Romford, Chingford, Hornsey, Ealing, Richmond, 
Kingston, Wimbledon, Croydon, Bromley, and 
Gravesend. Part of the energy required is to be 
furnished by the existing tramways generating 
station at Greenwich, whilst new stations are pro- 
posed at Barking and Erith. Provision is also 
made for the ultimate acquisition by the Council of 
the whole of the existing electrical undertakings 
in the area in question. 

On the other hand, the Metropolitan supply 
companies have a Bill of their own, which, from a 
practical standpoint, amounts to the amalgamation, 
and the vesting in a joint committee, of the under- 
ss of the following companies :—The Brompton 
and Kensington ectricity Supply Company, 
Limited ; the Central Electric Supply Company, 
Limited ; the Charing Cross, West End, and City 
Electricity Supply Company, Limited ; the Chelsea 
Electricity wo pene ay Limited ; the City of 
London Electric Lighting Company, Limited ; the 
County of London Electric Supply Company, 
Limited ; the Kensington and Knightsbridge Elec- 
tric Lighting Company, Limited; the London 
Electric Supply Corporation, Limited ; the Metro- 
— Electric Supply Company, Limited; the 

otting Hill Electric Lighting Company, Limited ; 
the St. James’s and Pall Mall Electric Light Com- 
pany, Limited ; the South London Electric Supply 
Corporation, Limited; the South Metropolitan 
Electric Light and Power gr ae Limited ; and 


the Westminster Electric Supply Corporation, 





Limited. 
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Another great power scheme for the Metro- 
polis is promoted by the London and District 
Electric Power Company, who- propose to erect 
one generating station on the Thames at Barking, 
near Ripple-lane, and another across the river at 
Greenwich ; the two to be connected by mains 
under the river. The area over which powers of 
supply are required is almost identical with that of 
the London County Council Bill already described. 

The Administrative County of London Company, 
undeterred by the scant consideration it has met with 
from Parliament in previous sessions, is again bring- 
ing forward a Bill, but with the important modi- 
fication that a kind of partnership with the London 
County Council is proposed in accordance with the 
recommendations of the Commons Committee last 
session, which suggested two alternatives to the 
ill-digested scheme then advanced by the ambitious 
metropolitan authority—viz., that the Council 
heal be content with a portion of its proposed 
undertaking, leaving the rest to private enterprise ; 
or that it should lease the epee undertaking 
to a company which is naturally much more capable 
of carrying the scheme economically through its 
period of infancy. The new Bill accordingly is 
based entirely on the idea of taking over, by agree- 
ment with the Council, the execution of any works 
authorised in a Bill secured by the latter, and 
exercising any rights of supply obtained until the 
expiry of the agreement in question. 

Provisional Orders for the supply of electricity 
are sought by the local authorities at Aston Manor, 
Formby, Mansfield, Woodhouse, Penrith, Ponte- 
fract, and Sheffield (outside city boundaries) ; 
whilst those of Carnarvon and Chesham, Felixstowe 
and Richmond, are desirous of transferring these 
powers to companies; on the other hand, the Urban 
District Council of Ogmore and Garw is promoting 
a purchase Bill. 

Either new orders, or extensions of existing 
powers, are demanded by — in the follow- 
ing localities :—Abran, Aspull, Bacup, Barnet, Bide- 
ford, Burnham, Castleford, Chelmsford, Chesham, 
Chingford, Dawlish, Dunster, Edmonton, Egham, 
Exmouth, Greetland, Halesowen, Haslingden, Hat- 
field, Hendon, Henley, Hertford, Hindley, Hitchin, 
Kearsley, Liversedge, Malden and Coombe, Paign- 
ton, Pontefract, Ramsbottom, Rawtenstall, Rhym- 
ney Valley, St. Albans, Sidmouth, Stevenage, Teign- 
mouth, Totnes, Tyldesley, Walthamstow, Ware, 
Welwyn, West Houghton, Whitefield, and Worsley. 

A feature of the Bills promoted by the public 
authorities this year is a clause providing for addi- 
tional charges where the consumer does not take 
the whole of his supply from the authority. 

The electric-power schemes are very few, and, 
with one exception, of little importance. The Scotch 
Central Power Company propose an extensive 
scheme in the area which includes a large part of 
the coal district of Stirling and Dumbartonshire, 
embracing the parishes of Falkirk, Larbert, Grange- 
mouth, Denny, Dunipace, Kilsyth, and Slamannan ; 
but the three boroughs of Falkirk, Dunipace, and 
Grangemouth will be excluded. The Provisional 
Orders acquired by the Corporations of Dumbarton, 
Dalkeith, Dollar Jedburgh, and Melrose are to be 
transferred to companies; and the Govan Corpora- 
tion require an extension of their area of supply. 


Gas. 


Bills for extending the existing limits of supply 
are promoted by Boston Spa,. Grays (Essex) Gas 
Company, the Worthing Gas Company, the Maid- 
stone Gas Company, and the Basingstoke Gas 
Company. Provisional Orders are also sought by 
companies for the supply of gas in Armfield Plain- 
and District, Llandrindod Wells, Twyford, Brocken- 
hurst, and Seaford ; whilst the Hull Corporation 
are promoting a Bill for the purchase of the Sutton, 
South Coates, and Drypool undertaking. A new 
—— is seeking powers to construct works at 
Bude. 
SEWERAGE. 

The only important Bill appears to be that pro- 
moted by the Corporation of Leeds, which provides 
for the purchase of over 1000 acres of land at 
Osmondthorpe, Temple Newsam, Thorpe Stapleton, 
and Rothwell. To this site the whole of the city 
sewage is to be taken and treated, after which it 
will be discharged into the Aire. 


MISCELLANEOUS. 


The Manchester Ship Canal Company are asking 
for powers to pump water from the Mersey into the 
different reaches of their canal. At Middlesbrough 





the Corporation are desirous of replacing the exist- 
ing ferry by a transporter bridge across the Tees ; 
and, -finally, the City of London Corporation are 
promoting a Bill to convert the whole of the City 
into a single parish for all but ecclesiastical 


purposes, 





NOTES. 
Tae Testinc oF ENGINEERING EXPLosives. 

THE methods used for testing military explosives | 
are not very suitable for mame those used in 
quarrying, mining, or tunnelling. For this purpose 
the Trauzl cylinders have been often employed ; 
but according to a paper by Mr. J. B. Porter, 
published in a recent issue of the Journal of the 
Canadian Society of Civil Engineers, they are not 
entirely satisfactory. These cylinders are lead 
castings, 200 millimetres (8 in.) in diameter by 
the same dimension in height. Cored into them, 
along the axis of the cylinder, is a hole 20 milli- 
metres (# in.) in diameter by 110 millimetres (4.3 in.) 
deep. The charge, generally 20 grammes, of the 
explosive to be tested is placed at the bottom of 
the hole, together with a standard detonator, and 
the whole is then tamped into place with dry 
sand. On firing the charge, the force of the ex- | 
losion enlarges the hole; and this enlargement 

ing ascertained by measuring the quantity of 
water needed to fill it, is taken as index to 
the quality of the explosive. A check experiment 
with another cylinder, in which the detonator is 
fired alone, indicates what allowance is to be 
made for the effect of the detonator itself. Mr. | 
Porter states that the method thus applied | 
does not prove quite reliable in practice. The 
cylinders, being castings, are not homogeneous, | 
and the hole being large in diameter compared | 
with its depth, is difficult to tamp really efficiently. | 
He has therefore modified the arrangement by 
cutting the cylinder from a ‘‘squirted” rod of 
lead, 5 in. in diameter by 8 in. long. The hole 
he drills into this is 4 in. in diameter, and 
its depth 54 in., whilst the charge of explosive 
is reduced to 8 grammes, and fired with an 
electric fuse, which permits of more satisfactory 
tamping of the charge than is possible with the 
ordinary fuse. With this modification he finds the 
Trauzl system gives very uniform results ; duplicate 
tests giving expansions of the hole which commonly 
do not differ from each other by 1 per cent. 


Tae Great NorTHERN, PiccaDILLy, AND 
Brompton Rariway. 


On Saturday, December 15, another stage in the 
realisation of the tube scheme evolved by the 
Underground Electric Railways Company of 
London will have been reached. With the open- 
ing of the Great Northern, Piccadilly, and Brompton 
Railway, London will be provided with easy access | 
across districts hitherto difficult to traverse, and | 
when, in June of next year, the Charing Cross, | 
Euston, and Hampstead Railway is working, the 
public will be able to travel over the greater part 
of London underground, changing from one tube) 
or railway to another without coming to the sur- | 
face. The new tube is substantially similar to the | 
Baker-Street and Waterloo Railway. The line has | 
twenty-one stations, and connects at its northern 
end with the Great Northern Finsbury Park | 
station, and at its western extremity with the 
District Railway at Hammersmith. At Piccadilly- | 
circus it connects, by means of subways, with the | 
Baker-street and Waterloo line ; and at Leicester- | 

uare with the Charing Cross and Hampstead line. 
The main portion of the underground work con-| 
sists of two tunnels, 11 ft. 8 in. in diameter. | 
At stations, the platforms and track are accommo- | 
dated in tunnels 21 ft. 24 in. in internal diameter. | 
The track is carried on cross-sleepers, the centre | 
portions of which are bedded on concrete, while 
the ends are supported on crushed-granite ballast. | 
Power is drawn from Lot’s-road station, Chelsea, | 
which supplies electricity at 11,000 volts to sub- | 
stations at Hyde Park Corner, Russell-square, | 
and Holloway. At Hyde Park Corner there are | 
two rotary converters of 800 kilowatts each ; at) 
Russell-square two of 1200 kilowatts each ; and at) 
Holloway two of 1200 each. The current is sup- | 
plied tothe conductor-rails at 600 volts. e | 
cars are similar to those of the Baker-street line, | 
except in finish. The equipment is on the Sprague- | 
Thomson- Houston multiple-unit-control system, | 
two motors of 200 horse-power each being applied 





to each car. 


The cars are built by Les Ateliers | o pacme 4 for all o' 


du Nord de la France, Blanc Misseron, and by the ' 


Hungarian Railway Carriage Company of Raab. 
Altogether 216 cars will be employed, 72 being 
motor-cars, and the rest trailers. Lighting and 
ventilation of stations and tubes have been arranged 
for on a fairly lavish scale, lighting — 
dent of the power supply for working the trains. 
Lifts are provided, of course, at the several stations, 
Leicester-square having the greatest number, with 
five lifts. ost of the lifts are installed by the 
Otis Elevator Company, but at Finsbury Park 
Messrs, C, and A. Musker supplied this plant. At 
Holloway Station, in addition to lift accommoda- 
tion and to staircases, the Reno Electric Stairways 
and Conveyors, Limited, London, have installed a 
double-spiral continuously- moving track. This 
installation will not be complete for some time 
after the opening of the line. The stations are 
lined with enameiled bricks in more or less dis- 
tinctive designs and colours. Perhaps the most 
striking, though by no means the prettiest, are the 
stations of Covent Garden and Dover - street. 
The car-sheds of the line are at Lillie Bridge, 
between West Brompton and West Kensington. 
The buildings are 1312 ft. long and 78 ft. wide, 
providing a total track accommodation for cars, 
of 7870 ft. A repair-shop is attached to this 
dépét, and is provided with a number of tools of 
all sorts, nearly all of which are by American 
firms. The machinery at the sub-stations is by 
the British Westinghouse we on cm, & the signalling 
plant being by the Westinghouse Brake Company, 
on their electro- pneumatic system. We may 
state that though the standard train will be 
composed of six cars, it is proposed at first to run 
trains made up of only three cars, until the public 
become accustomed to making use of the new line. 


| Graduated fares will be in force, Sir George Gibb 


holding that in order to attract the public, for 
either long or short journeys, it is necessary to 
adjust fares in such a way as to compare favourably 
with those of motor and other buses, &c. The 
new line is over 9 miles long, and the fare from 
one end to the other is no more than 4d., which, 
it will be allowed, is distinctly reasonable. 








DUFF POWER-GAS PLANT AT MADRID. 

Ix 1903 there was formed in Madrid a compan 
called the ‘‘ Sociedad de Gasificacion Industrial,” whic 
had for its object the building of « large gas-power 
electric station for the generation of electricity for 
— service. After full investigation this company 
ecided to use the Duff gas plant, with recovery of 
ammonia from the gas, as the motive power, the 
order for the & —_ being ee to Messrs. Duff 
Brothers and Co., Liverpool. This plant was put in 
operation in June, 1905, and has been in continuous 


| operation since that date. 


Spanish bituminous coal slack is used. This coal 


| is in a very fine state of division, is mostly dust, and 


contains 17 to 25 per cent. of ashes. There are six 
producers of 2009 horse-power each. The gas from 
these producers is first treated for recovery of ammonia, 
and afterwards scrubbed and cleaned until it is free 
from any perceptible trace of tar which would affect 
the working of the gas-engine valves. 

There are six ‘‘ Niirnberg” gas-engines, each of 
2000 horse- po ver, installed in a very fine power-house, 
an illustration of which is given in Fig. 1 on page 810. 
Fig. 2 shows the gas plant, and is from a photograph 
en when the plant was nearing completion of 


erection. 

The dynamos are by Messrs. Kolben and Co., 
Austria, and are direct-driven. They are three-phase 
generators, and work at 3000 volts. This current is 
afterwards transformed up to 15,000 volts for distri- 
bution, A further transformation for long-distance 
transmission is now in use at 30,000 volts. 

The engines work in parallel without any difficulty. 
The whole installation comprises the largest central 
power-gas installation yet in operation anywhere in 
the world, and it is a remarkable thing that it bas been 
carried out entirely by means of Spanish capital and 
labour. The whole of the contracts for the material 
for the gas plant and buildings, and its construction 
and erection, were given to Spanish firms. At present 
Spain is in advance of any other country in the matter 
of the development of gas for power in large units. 
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B.ast-F URNACES FOR NEwPort.— Messrs. John Ly . 
e 


Limited, are about to extend their Newport works. 
company contemplate the erection of blast-furnaces. 





Status or Navat Enoineer Orricers.—We are glad 
to learn that the Admiralty have decided to appoint a 
committee to inquire into the position of the existing 
naval engineer officers, in view particularly of the new 
training, which ultimately involves a unification 
cers, with specialisation in various de- 
partments. 
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GAS-DRIVEN ELECTRIC POWER-STATION AT MADRID. 
(For Pescrip’ion, see Page 809.) 
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THE VICKERS-HALL SYSTEM OF TRAIN-LIGHTING. 


CONSTRUCTED BY THE ELECTRICAL AND ORDNANCE ACCESSORIES COMPANY, 


LIMITED, BIRMINGHAM. 





TERMINAL BOX 


(9672.4) 


(s67e.c.) 

















Fic. 4, 
Questions of safety, no less than of comfort and | practice in this and other countries, that the most 
convenience, are slowly but surely causing the dis- satisfactory system is one in which each coach has its 
placeinent of and oil by electricity for the illumi-| own independent equipment, comprising a dynamo 
nation of railway trains, and railway engineers have | driven from one of the axles, some form of automatic 
now before them several systems of electric lighting | controlling and regulating mechanism, and a battery 
to choose from. It seems agreed, to judge from the | to keep the lights going when the train is stationary. 
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The difficulties to be overcome, apart from the neces- 
sity of attaining absolute reliability under various 
conditions of temperature, weather, dust, and vibra- 
tion, are the same in all cases. The dynamo must 
generate current in the same direction, whichever way 
the coach is running, and the voltage must be main- 
tained constant in spite of the great variations of 
m oH: of the train. Again, provision must be made for 
the dynamo to be automatically switched in or out, 
according as its speed reaches or falls below a certain 
predetermined minimum. 

In the Vickers-Hall equipment there are four dis- 
tinct pieces of hanism—namely, a dynamo, a con- 
troller-box, a main switch, and an output-adjuster. 
Besides these there are two batteries, each containing 
either twelve or fifteen cells, according to the voltage 
desired. Thedynamo and batteries are placed beneath 
the coach, the switch either inside or at the end, and, 
the rest of the apparatus inside. The dynamo, a sec- 
tion of which is shown in Fig, 1, is belted to one of 
the axles, and consequently is driven in the same 
direction as, and at a 8 proportional to, that of 
the axle. It is a four-pole machine, compound- 
wound, and does not depend upon the slip of the 
belt for regulation. It is designed to give its normal 

output at 380 revolutions, and is generally so geared to 
the axle that this speed is reached when the train is 
| travelling at from 10 to 15 miles an hour. The series 
Winding is arranged to oppose the shunt winding, and, 
in combination with a shunt resistance controlled. by 
a centrifugal governor, serves to keep the voltage 
steady within wide limits of speed. At the extreme 
end of the dynamo shaft is an automatic pole-changer 
which reverses the connections of the machine simul- 
taneously with any reversal of direction of the motion 
of the coach, and thus maintains the direction of the 
| current constant on the external circuit. The pole- 
changer switch is actuated by weights which are able 
to slide radially outwards from the dynamo shaft 
against the action of springs. At starting in either 
direction, when the speed of the machine is slow, thé 
weights strike a trigger and throw over the switch, or, 
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at any rate, ensure that it is in the proper posi- 
tion; but as soon as the dynamo attains a greater 
speedy they fly out to the end of their travel and clear 
the trigger completely as they rotate. Thus neither 
unnecessary wear of the parts nor noise is caused. 
The arrangement will ke understood by reference to 
Figs. 1 and 2; the other illustrations merely showing 
it Senmenttialty. 

The regulation of the voltage is effected by the 
centrifugal governor, shown in section in Fig.2. The 
governor comprises a sort of fly-wheel, with two 
radial slots, in which weights can slide. The inner 
end of each weight is attached to a chain passing 
round a roller and lying along the shaft. When the 
weights fly out by the speed of the dynamo, the chains 
draw a spring box along the shaft towards the fly- 
wheel, against the action of a pair of double helical 
springs, held concentrically between the box and the 
fly-wheel. The spring box, of course, rotates with the 
shaft, but it is connected by means of a ball-bearing 
to an aluminium bracket, which thus need only have 
a sliding motion, derived from that of the weights. 
The bracket carries brushes, which slide along two 
resistances fixed to the framing, as shown in the 
section of the machine. The upper resistance 
consists of a number of contacts, so arranged that 
when the dynamo is at rest both the compound wind- 
ings and the shunt-regulating resistances are short- 
circuited by the upper brush. As the machine 
increases in speed, the compounding coils are first 
thrown into circuit, and next the shunt resistance is 
gradually put in. By this means the field is weakened 
as the speed rises, so that the output of the dynamo 
is maintained constant over a great range of speed. 
The lower resistance is known as the lamp resistance, 
and is connected between the positive poles of the 
two batteries, as shown in Fig. 3. Its function is to 
prevent the whole of the dynamo current from going 
to one battery while the other battery is feeding the 
lamps, as ro Matera very great voltage fluctuations 
would occur when the run-down battery was sud- 
denly replaced by the fully-charged battery at each 
stop. he resistance is arranged with a sliding 
contact, so that it may be introduced and cut out 
ga and without making a sudden flicker on the 
ights. 

“The controller-box contains the automatic switches 
for the dynamo and batteries. There are two automatic 
change-over switches worked by solenoids, besides a 
selector switch. The solenoids are compound wound, 
the shunt-coils being energised alternately by the 
selector switch every time the train starts. When it 
is at rest, both batteries are connected by the auto- 
matic switches to the lamp-switch. At starting, the 
shunt-winding of one of the solenoids is excited, and 
as soon as the dynamo has reached a suitable voltage, 
draws up its plunger, and switches the corresponding 
battery off the lamps and on to the dynamo. The 
main dynamo current passes through the series coils 
of the excited ‘solenoid on its way to the lamp-slide, 
thus strengthening the pull of the solenoid and im- 
proving the contact of the switch. 

When, however, the train stops, and the voltage of 
the dynamo falls below that of the batteries, the 
current passing from the batteries to the dynamo 
exercises a powerful demagnetising effect on the sole- 
noids, and the plunger is drawn down by the action 
of a spring, thus disconnecting the battery from the 
dynamo and connecting it to the lamps. The change- 
over or selector switch is operated by means of ratchets 
from the plungers, so that the solenoids are excited in 
turn, and a different battery is charged after each 
successive stop. 

Besides the mechaniem, the controller-box contains 
two fuses—one in the main, and one in the shunt 
circuit of the dynamo—and an arrangement whereby 
an ammeter may be placed in circuit with the dynamo 
for testing purposes. 

The main switch requires no description, its action 
being sufficiently clear from the diagrams. The out- 
put-adjuster consists of a variable resistance in the 
shunt circuit of the dynamo, by means of which the 
output of the machine can be adjusted as required to 
suit the conditions of running. 

The action of the system is as follows :—When the 
train is at rest, and lights off, no current passes in 
any portion of the system, and the conditions are as 
shown in Fig. 3. 

Should the lights be now switched on by the main 
switch being put at right angles to the position shown 
in Fig. 3, neither of the solenoids in the controller-box 
is, of course, excited, and bot’ batteries are connected 
by the lower contacts of the auto-switches to the main 
switch, and so supply the lamps in parallel. 

If the train now starts, the dynamo, being driven 
from the —— axle, will, of course, commence to 
rotate, its speed rising with that of the train. It 
will therefore commence to generate an electromotive 
force, which, as the dynamo is now running as a shunt 
machine on a rapidly-rising part of its characteristic, 
and on open circuit, increases very rapidly with the 
_— As soon as the voltage reaches a certain pre- 
etermined limit, one of the cut-outs (determined by 


the position of the change-over switch) will rise, and 
connect the tt oe battery tothe dynamo. As 
the resistance on the lamp-slide is now short-circuited, 
the dynamo and both batteries are now connected in 
parallel to the lamps. Seeing that the dynamo is at 
this point — only a small output, no rise of 
voltage on the lamps will result. As the cpeed 
of the dynamo, and with it the output, continues 
to rise, there would naturally tend to be a rise 
in the voltage of the system. due to the excess of 
the dynamo output over the lamp current charging 
the cells, and so raising the voltage. This is, how- 
ever, prevented by the re-istance on the lamp-slide, 
which is now cut in so as to interpose between the 
itive polesand the two batteries. Thus the system 
is now divided into two portions, one consisting of the 
dynamo and one battery, and the other of the other 
battery and the lamps. The lamp resistance is so 
proportioned as to allow at each speed sutflicient 
current to pass between the two portions to supply 
the lamp:. Thus the voltage of the battery attached 
to the Jamps is not appreciably affected ; and as the 
voltage of the lamps depends upon this, they will 
continue to burn at the correct pressure. The back 
electromotive force of the other battery which is being 
charged will rise, and with it the voltage of the 
dynamo ; but owing to the interposition of the lamp 
resistance the lamp voltage will not be affected. 

If the lamps be now switched off, the positive poles 
of the two batteries will be connected together by 
means of the switch-brush connecting the short- 
circuiting contacts on the main switch. The dynamo 
will therefore charge the two batteries in parallel. 

On stopping, the system will reverse to the first two 
conditions stated, according as to whether the lam 
are off or oa. The same cycle of operations will 
repeated on starting again, except that owing to the 
position of the selector switch being changed at the 
moment of cutting out by the ratchet attached to the 
solenoid plunger, the other solenoid will now be 
excited, and the positions and functions of the 
batteries will be interchanged. 

In this system there is no slipping belt or other 
friction device. The armature is a very simple 
one, with a single winding and only one com- 
mutator, and only one pair of brushes on that com- 
mutator. No double armatures or short-circuiting 
brushes are required, and the dynamo proper is, 
except for the inverse series coils, similar to an 
ordinary stationary machine. The regulating mecha- 
nism, though contained within the same casing, is 
really separate from the machine, and can be detached 
and re-attached in the space of a few minutes. Being 
of thoroughly sound mechanical construction, and 
very carefully designed, with ball or roller bearings 
in all frictional parts, it is practically indestruct- 
ible with fair usage, and it es been stated that 
some of these governors have run 100,000 miles 
without attention. When then examined, they 
showed no sign of wear. The slides require inspec- 
tion about once a quarter, in order to see whether 
they require cleaning. The pole-changer mechanism 
also requires very little attention, the wear in the 
latest type being confined to three parts, all of which 
are small, cheap, and easily replaced. 

The remaining portion of the mechanism—i.e., the 
controller-box—is placed in an_ easily - accessible 
position inside the coach. It requires inspecting 
about every six weeks, but beyond occasionally re- 
placing the carbon breaks as required, it will, it is 
claimed, need no attention with fair usage. 

Messrs. Vickers Sons and Maxim, Limited, also 
manufacture a cheaper train-lighting equipment, for 
compartment coaches or other carriages having not 
more thin 25 lamps, arranged on two circuits. It 
differs from the system described in having only one 
set of cells, the regulating battery being dispensed 
with, and regulation being effected by the main switch 
short-circuiting a portion of the lamp resistance when 
full lights are on. The controller-box contains onl 
one auto-switch, the ether auto-switch and the change- 
over switch being omitted. 





INDUSTRIAL NOTES. 


Ir is refreshing occasionally to turn aside from 
industrial strife and to look at what is being done 
in the way of industrial thrift. To some extent the 
one is linked with the other; but, generally, the 
means and methods differ. We are able to estimate 
pretty closely the progress of thrift among the working 
classes by the report of the Chief Registrar of Friendly 
Societies for 1905, issued a few days ago. The figures 
given in the following table relate to 1904—the latest 
available; but they may be said to represent the 
aguregates on January 1, 1905. It should be stated 
that the figures only cover such societies and institu- 
tions as come within the jurisdiction of the Chief 
Registrar’s office, and do not include ‘slate clubs,” 
the Lancashire holidays sharing clubs, and other 
similar clubs. The following is the Chief Registrar’s 





summary :— 


Y|colleagues in the direction of moderation. 




















j : 
| Societies, 
Character of Society or &e., Total Total 
Institution. | Weekly | Members. Funds. 
Returns. 
£ 
Friendly societies 29 588 13,978,790 68,148,597 
Building societies 2,075 609,785 £0,159,06") 
Co-operative societies 2,633 2,290,077 47,392, 20 
Trade unions .. ‘a 646 | 1,514,461 | 5,385,924 
Compensation schemes 54 100,215 185,570 
Labour loan societies 257 34,653 | 270,497 
Total provident s-cieties 35,253 18,557,981 171,841,848 
Certified and Post Office 
savings banks : ; Banks Depositors| Deposits 
Numbers and amount 14,855 11,434,717 | 230,414,752 
Aggregate numbers and _ 3 
amount aa 50,108 29,992,698 | 402,256,60) 


These are stupendou; figures, and it would appear 
that they are annually increasing at a fairly rapid 
rate. As compared with the previous summary, there 
was an increase of 145 societies and of 644,000 members, 
and of nearly 7,000,000/. in accumulated funds. In 
the Post Office, Trustee, and Certified Railway Savings 
Banks there was an increase of over 250,000 depositors, 
while the balance of funds to their credit on deposit, 
&c., was 3,750,000. more. This is a lesson to the 
thriftless, could they but learn it, and to others. 

It is evident that progress in the direction of thrift 
still goes on, for last year—1905—786 new societies 
or branches were registered, as against 718 in 1904. 
But, of course, these figur~ . are not a sure guide, as 
some are each year dissolved. In this respect there 
were 366 notices of dissolution in 1905. But in some 
cases a dissolution may mean an amalgamation—the 
union of one or more branches for local or special 
reasons. It is important and satisfactory to ew 
that a watchful eye is being kept on all societics and 
branches under the Acts. In 1905 eighty-two sum- 
monses were issued under the Friendly Soc‘eties and 
Industrial and Provident (Co-Operative) Societies Acts, 
and 666 societies were reported for failing to make re- 
turns. Proceedings were taken in some cases—in nine 
for payments on death of children without a proper cer- 
tificate. Reference is made to a ‘‘ Collecting Society ;” 
as to these the Chief Registrar says :—‘‘ I have no hesi- 
tation in placing on record my opinion that these socie- 
ties have completely outgrown the original Act, and 
that fresh legislation is required, placing them outside 
the category of friendly societies, and giving the 
Registrar far more drastic power in respect of them.” 
If required, such power ought to be given, for thrift 
will suffer if faults are found in administration or other- 
wise. Safety, security, and solvency are essential above 
all things in such societies and institutions ; they can- 
not run risks like trading companies, and they require 
legal protection. The figures given in the table show 
how stupid it is for mob orators to assert that the poor 
are getting poorer, when nearly 30,000,000 of persons 
are in those thrift institutions, and have to their credit 
such large sums of money. It is anotable fact, and one 
that ought to inspire the State with confidence. These 
people have a stake in the country; small to be sure, 
yet it is their all, and they are as anxious to secure 
that little all as the millionaire is to secure his capital 
and profits. It is one of those things to be nurtured 
in our midst for the country’s sake. 





The Trade Disputes Bill was read a second time in 
the House of Lords without even a division. We 
dealt with this measure in our leading article last 
week, and need not again refer to its details. It ought 
to be safe to expect that men like Lord James of Here- 
ford and the present Lord Chancellor, both of whom 
have had large experience in such matters, especially 
the former, will not give their sanction to any section 
or clause in the measure which could possibly result 
in the evils predicted by the chief opponents of the 
Bill. We can only hope they will influence their 
Trade 
and commerce need peace ; industry—the relations of 
capital and labour—even more so. Such peace is 
essential to our national prosperity. 





The December report of the Iron-Founders states that 
the drift of trade is adverse, and has been slightly so 
for the last six months; but it adds, “ still there is 
little to complain of.” It shows that the increase of 
unemployed was mostly due to the disputes, strikes, 
and lock-outs at Hartlepool and Stockton-on-Tees. 
The Clyde dispute did not so much affect this society; 
it mainly affected the members of the Scottish 
Society of Iron-Moulders. There was only an increase 
of 44 on donation benefit over the previous month. 
There is a complaint of the small increase in funds— 
only 177/. 16s. ld. The advance in the wages movement 
ail osm on; at Hyde ls. per week has been granted, 
with another ls. on first pay-day in January next. 
At St. Helens 1s. per week, and a second on March 8, 
1907. At Huddersfield 1s. per week advance was 
being accepted. At Worcester the members are on 





strike, and the strikes at Wakefield and Wolverhampton 
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continue. At Sheffield a settlement was effected at 
Messrs. Firth and Co. A levy is being made in 
support of the locked-out men at Hartlepool and at 
Stockton, as those affected are being given extra 
support under the new rule of June last. The total 
number on the funds was 2867 ; previous month, 2751 
—increase, 116. Of the total, 218 wero on strike—de- 
crease, three ; on donation benefit, 733 —increase, 44 ; 
on sick benefit, 538—increase, 35 ; on superannuation, 
1238—decrease, one. There were also 140 unemployed 
otherwise. The total co3t was 1052/. 83. weekly, or 
ls. 2}d. per member per week. The total balance in 
hand was 92,750/. 103. 5d. In 32 places one or more 
shops were closed to members. A vote of the 
members is being taken in respect of the scheme of 
federation cal upon at a conference of the repre- 
sentatives of collateral trades; the council recom- 
mends the scheme. The returns as to the state of 
trade show very little change; in fourteen places, with 
1385 members, trade was from dull to very bad ; 
previous month, the same applied to ten places, with 
1074 members. On the whole, the outlook appears to 
be healthy, if not satisfactory ; but there is a stir in 
cognate trades for the better. 





The December report of the Associated Iron- Moulders 
of Scotland states that the membership is well main- 
tained, with a slight increase in the month. In this 
connection it says :—‘‘ We wish our members, in their 
various towns and shops, would emulate in some 
measure the Welsh miners, who are urging the non- 
unionists amongst them to throw in their lot with 
them. We would urge upon our members, as we 
have often done before, to use their influence to get 
moulders, including eligible apprentices, to become 
affiliated to the society.” If “influence” means 
peaceful persuasion, well and good ; but labour leaders 
and officials ought to be sparing of advice ‘* to emulate 
the Welsh miners.” It may dangerous, and lead 
to litigation, or worse. There was an increase on idle 
benefit, under both heads; but the Clyde dispute 
and the season of the year will doubtless account for 
the entire increase. This is indirectly admitted in 
the case of the Clyde by a quotation from the Labour 
Gazette. Financially the union has again improved. 
There was a balance of income over expenditure of 
484/. 8s. 10d., carried to capital account, the amount 
of which has reached 86,386/. 15s. 8d. at date of 
report. The closed shops in England and Scotland 
are 37, only eight of which are in Scotland. But, of 
course, the other 29 include those in England that 
are closed to the Iron-Founders’ Union, as there is a 
working agreement between the two societies. It is 
those ‘‘ closed shops” that continue to sting the 
unionists, and will probably prompt them to take 
united action against non-union men. In the last 
twelve months twenty-two aged members have been 
added to the list of superannuated members ; the total 
benefit now so paid is considerable. It is reported 
that ‘‘shipbuilders in Dundee are overrun with work.” 
The negotiations for a federation of moulders and 
collateral trades have resulted in a constitution and 
rules, and it is thought that such will be ratified b 
all the societies proposed to be included. This will 
not affect the General Federation of Trades, or, at least, 
it is not intended that it should do so. 





There has already been a stiff fight over the Work- 
men’s Compensation Bill in the House of Commons, in 
the first reading stage and during its progress through 
the Grand Committee on Law ; but in the report stage 
some startling changes have been effected. The one 
that will eclipse all others is the inclusion in the 
measure of domestic servants. This, at one swoop, 
will increase the number of workers under the pro- 
visions of the measure by 2,000,000. There seems 
to be no valid reason why domestic servants should be 
excluded, or any other class of workers. After all, 
the question will ultimately resolve itself into one of 
insurance, and the broader the basis the less will be the 
premium. Still, the inclusion of domestic servants is 
in itself a revolution. They have been carefully ex- 
cluded from a number of other Acts, from all those 
dealing with compensation for injuries from the very 
first. It will tend to widen the scope of the term 
‘‘ workmen” in other Acts of Parliament, in, for ex- 
ample, the Employers and Workmen Act, 1875. Acci- 
dents to domestic servants are comparatively rare. 
Now and again they occur from window-cleaning, 
boiler explosions, and falls from steps, but, as a general 
rule, the hirer voluntarily makes some compensation 
in kind, if not in cash. A large number of more or 
less trifling accidents occur through carelessness, such 
as burns and scalds, cuts on the hand, and the like. 
The Act, if it finally as amended, will cause 
master or mistress, or both, to watch more carefully 
and caution more severely the careless class of ser- 
vants, and probably they will exact more for break- 
ages. The proposal to allow old persons to contract 
out of the Act was rejected by the Commons, and 
wisely, for many might do so and then become charge- 


An important meeting of the executive committee 
of the Miners’ Federation of Great Britain was held 
at the Westminster Palace Hotel on Thursday in last 
week, the Gth iost., to receive reports and consider 
the — as to non-unionists working at pits within 
the Federation area. The action taken was under the 
following resolution, passed at the Swansea Confer- 
ence :—‘‘ That seeing all persons working in or about 
the mines participate in the benefits obtained by this 
Federation, this Conference considers immediate steps 
should be taken to induce those outside the Federation 
to join at once, and hereby instructs the executive 
committee to devise means by which this can be 
accomplished.” Acting upon this, meetings have b-en 
held in various districts with the view of inducin 
non-unionists to join. The reports given in from al 
districts are deemed to be satisfactory ; so much so 
that the chairman declared that by the end of this 
year the non-unionist question will have settled itself. 
‘** There will be,” he said, ‘‘an absolutely solid com- 
bination of all the men employed at the pits in the 
Federation districts.” The following resolution was 
then unanimously carried : — ‘‘The executive com- 
mittee of the Miners’ Federation of Great Britain, 
having considered the question of non-union men, in 
accordance with the resolution of the Annual Con- 
ference at Swansea, are glad to learn that great pro- 
gress has been made in each of the districts ; but the 
committee are of opinion that moro time is needed to 
allow the districts to make further efforts. They 
therefore resolve that full reports shall be sent in, 
and the question be fully considered at a meeting of 
this executive early in January, 1907.” 





The position of the iron and steel trades has so im- 
proved that last week’s market in the Midlands was 
described as etrong and excited. Consumers were 
anxious to buy, but producers would not accept orders 
except at a good premium upon recent rates, or with 
the condition that delivery should be at the option of 
the vendor. It was said that the rapid upward move- 
ment was largely due to the conditions that existed in 
Lancashire and the North of England, but in the 
Midlands there has been great activity, trade being in 
a healthy condition.. The advance in prices is said to 
be abnormal. Hitherto pig iron has been responsible 
for rising prices ; now finished iron is moving more 
rapidly, several advances in price being declared. The 
marked-bar makers did not increase the standard rate, 
but unmarked bars advanced 5s. per ton, and crown 
bars also advanced the same amount. Hoops and 
plates also advanced. Galvanised sheet makers cannot 
keep pace with the demand, though prices havo largely 
advanced, 


A curious case of a trade union being sued by a 
member came before the Lord Chief Justice at the 
West Riding Assizes, Yorkshire, last week, in which 
case the jury returned a verdict for the plaintiff, with 
401. damages. This, of course, is in contravention of 
the Trade Union Act, 1871. But the case turned upon 
dismissal from work because of the notice given by the 
secretary of the union, in accordance with the resolve 
of the executive of the society. Counsel for the 
defendants asked for stay of execution, with leave to 
appeal, which was granted. Representatives of the 
men met on Saturday in Bradford, and practically 
unanimously settled the affair. The terms will be 
arranged with the men themselves, and a ballot 
taken. The case arose out of a stupid disagreement 
between two unions as to what work a member should 
do —hand-pressing or machine-pressing in the dyeing 
process in Yorkshire. The employers had nothing 
to do with the case at all ; it wasa question of demar- 
cation of work. The defendants were to blame, not the 
plaintiff. 





In two cases, heard last week, two judges in different 
courts used some severe and condemnatory expressions 
with respect to workers’ agreements whereby they 
were practically debarred from employment. In one 
case Mr. Justice Neville condemned the agreement, 
which prevented an employé entering the employment 
of any other firm in the same business for five years. 
He said that such an agreement was wholly in the 
interest of the employer; there was no mutuality in 
the bargain, but with the agreement before him he 
must grant the injunction poe for. The other case 
came before Mr. Justice Warrington, Chancery Divi- 
sion, in which the defendant was deba from 
entering any employment or service of corn factora 
or millers in the United Kingdom. His lordship said 
that he administered the law with reluctance, but, 
with the law as it stood, he must grant the injunction ; 
but a stay of execution was granted. 





The Clitheroe weavers’ strike entered upon a new 
phase last week by the offer of the employers to submit 
the case to arbitration under the Board of Trade, or 
some other authority to be mutually agreed upon. 





able to the parish as paupers. 





c'ear to give the 24 per cent. advance requested by the 
operatives; but they suggest that the question of ** local 
disadvantages” shall be dealt with and settled once 
for all. The men’s leaders are averse to arbitration 
on these lines; they deny ‘local disadvantages.” 
= the objection to arbitration is a very doubtful 
policy. 





The Hull engineers’ dispute has eventuated in a 
strike of some 1500 men, all of whom ceased work 
pending a settlement at the end of last week. Why 
this dispute could not have been dealt with and 
arranged by the Joint Committee of the Engineering 
Employers and Employés is not very clear. They 
have settled many disputes since the Joint Com- 
mittee came into existence, and prevented many 
more. 





It appears that the representatives of the Miners’ 
Federation have the impression that the Government 
will undertake to introduce a measure next session 
embodying the provisions of the Miners’ Eight Hours 
Bill. This is the result of the recent interview with 
the Prime Minister ; but no reporters were present. 





The action instituted by the Miners’ Federation to 
recover damages from the United National Collieries, 
Wallstown, on behalf of the victims in the receut 
explosion, has been amicably settled, the company 
agreeing to pay 7000/., including costs, in excess of 
the amounts recoverable under compensation. This 
guarantees to each widow 500/. This is a notable 
case of generous action. 

The War Office, following the example of the 
Admiralty, has decided to advance the wages of 
labourers em — at the Government factories at 
Enfield and Wa tham to 23s. per week, from the first 
day of April, 1907. : 

The North Wales miners threaten a strike early in 
January unless the non-union men join the Federation. 
Notices are to be handed in on December 19, to expire 
on January 2, 1907. 





The bakers in the Manchester and Salford district 
are agitating for an increase in wages of 3s. per week ; 
the present rate is 36s.; they demand 39s. The em- 
ployers refuse to concede this amount, though nego- 
tiations have been going on for some time. The 
men are organising with the view of pressing their 
demands. 








Drepcer ‘‘ SANDPIPER” FoR INDIA.”—A large dredger, 
named the Sandpiper, was recently launched at Renfrew 
from the works of Messrs. William Simons and Co., 
Limited. This dredger has been built for the Port 
Commissioners of Calcutta for workin the Hooghly. The 
vessel has been constructed under the direction of Mr. A. 
G. Lyster, M. Inst. C.E., engineer-in-chief to the Merse 
Docks and Harbour Board, assisted by Messrs. H. H. 
West and Son, naval architects, Liverpool. It is 235 ft. 
in length, and is fitted with two sets of triple-expansion 
surface-condensing engines, with all auxiliaries of the 
best patterns. Steam is generated by four large single- 
ended boilers working at 180 lb. per square inch. Steam 
ash-hoists are provided. The collective indicated horse- 
power of the engines amounts to 4500. The propelling 
and pumping-engines are placed in separate engine- 
rooms, the pumps being situated in a compartment 
forward of the engines. The pumping plant consists 
of two sets of triple-expansion condensing engine 
coupled direct to two centrifugal sand-pumps design 
to deal with 5000 tons of sand per hour. Basing calcu- 
lations on a rate of 13 per cent. of sand, these two pumps 
will raise and discharge about 30,000 tons of sand and 
water per hour. Each pump is provided with a separate 
suction-pipe, these being placed one on either side of the 
vessel. Swivel bends are, of course, provided, so that 
these pipes may be moved either in a vertical or hori- 
zontal direction, The pipes are provided with large 
sluice-valves, grids, and special nozzles, and each pipe 
is controlled by means of two derricks, one for each end 
worked from steam winches. They are also so arran 
for it to be possible to swing them right in-board when 
not in use. The two discharge pipes are carried aft, 
where they meet to form one large pipe 51 in. in diameter, 
and special flexible connections are provided to meet the 
varying conditions of loaded and light draught of the 
droliger and floating pipe-line. This latter consists of 600 ft. 
of 51-in. steel pipe carried on twelve pontoons. Each length 
of pipe is coupled to the next by cast-steel universal 
joints. It is believed that with the swift currents of the 
Hooghly, it will be sufficient to discharge the material 
raised by the pumps directly into the river, as it is ex- 

ted that the spoil will be carried down to deep water 
3 vo it settles. Other equipment of this vessel includes 
mooring winches, steam-driven by means of vertical high- 
pressure engines, search-lights, steam and hand-steer 
gear, &c. Accommodation for European officers an 
native crew is provided, refrigerating apparatus is in- 
stalled, and a workshop, ss electrically- 
driven lathe, shaping- machine, radial-drill, smiths’ 
forge, &c., is also fitted up on board, so that repairs, &., 





The employers say that they cannot see their way 


can be carried out on the vessel. 
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THE CRADLEY HEATH BOILER 
EXPLOSION. 


AN important formal investigation has been held by the 
Board of Trade into the circumstances attending the fatal 
boiler explosion that occurred on July 4 at Messrs. Josep! 
Penn and Company’s Providence Iron Works, Cradley 
Heath, Staffordshire. The inquiry, which extended over 
a week, was held in the Town Hall, na The 
Board of Trade Commissioners were Mr. A. A. Hudson, 
barrister-at-law, who peeien and Mr. J. H. Hallett, 
consulting engineer. r.G. C. Vaux conducted the case 
on behalf of the Board of Trade; Mr. W. Wickham Kin 
appeared for the owners; and Mr. E. W. Cave appear 
for the Scottish Boiler Insurance and General Inspection 
Company, with whom the boiler was insured. . 

Mr. Vaux, in his opening statement, said the boiler was 
made in 1892 by Mr. William Harris, Washington Boiler 
Works, Netherton. It was of iron, of egg-ended type, 
29 ft. 6 in. long, 5 ft. 7 in, in diameter, and made for a work- 
ing pressure of 50 1b. per square inch. It was fired by 
waste gases from two puddling furnaces placed directly in 
front of it. The cylindrical part of the boiler consisted of 
seven belts of plates; the five back ones were complete 
belts of two plates of Staffordshire iron, ‘‘ Lion” brand 
and ‘‘B ” quality. The two front belts, of the same mate- 
rial, were only carried round the top and sides of the boiler. 
The bottom of the front end of the two front belts was 
formed by two plates, ‘‘B.B.” quality, each about 3 ft. 8 in. 
wide, and extending longitudinally from the first to the 
third circumferential seam. The longitudinal seam joining 
these two plates was directly at the bottom of the boiler, 
and would be immediately over a 9-in. mid-feather wall 
of brick, which formed the division between the two 
flues from the puddling furnaces. The plates in the 
cylindrical part of the boiler were ice ae with the 
grain of the iron in the circumferential direction, with 
the exception of the two bottom plates of the two 
front belts, which were fitted with the grain of the iron 
in a longitudinal direction. The plates of which the 
boiler was constructed appeared to have been supplied by 
the New British Iron Company, Cradley, The boiler was 
insured for a working pressure of 50 1b. per square inch, 
and it was periodically examined by the insurance com- 
pany’s inspectors. Patches had from time to time been 
titted to the boiler, but there was no direct information 
as to the dates of these repairs. Some caulking appeared 
to have been done last EKaster-time to three of the circum- 
ferential seams in the right-hand flue, and he thought it 
was some time previous to that that the two patches 
appeared to have been taken off and replaced by one 
patch. The first examination by the inspector of the 
Insurance company was made on December 24, 1901; on 
February 3, 1902, there was an inspection of the fiues 
only. Thorough examinations were made by the com- 
pany’s inspectors on December 25, 1902, December 31, 
1903, and December 29, 1904. Up to this time some 
slight pitting along the bottom sides of the boiler appeared 
to have been noticed. The boiler was last examined on 
February 26, 1906, by Mr. J. H. Connor, who was at that 
time in the employ of the insurance company. In the 
report the examination was described as ‘‘ thoroughly, so 
far as possible,” and no repairs were suggested. Karly in 
June, Mr. Joseph Penn satisfied himself by personal 
examination as to the condition of the boiler. On 
Monday, June 25, Arthur Boswell, an engineering man, 
went + dn both flues, examined the outside of the 

lates, but noticed no leaks in the boiler. On the fol- 
ome 2 Monday—two days before the explosion—the 
boiler was washed out, and Boswell, the engineman, 
went into it and satisfied himself as to its condition at 
that time. At 8.15 on the morning of July 4, Boswell 
relieved his fellow-engineman Baynham, who had been 
on night duty. Boswell fed No. 5 boiler with water, and 
then visited No. 6. At this time the safety-valves of 
No. 6 and the others were blowing off, apparently at 
49lb, The water was at the usual level. At 8.45, while 
Boswell was absent, No. 6 boiler exploded. John Penn 
and John Beddard, puddlers, were killed, and fourteen 
other persons were injured. The boiler was hurled from 
its seat, torn into four main pieces, which were projected 
in various directions, and the premises in the vicinity 
were wrecked. 

Illustrations showing the effect of the explosion are 
given in Figs 1 to 4, page 862 

Evidence was then called. 

William Harris, Netherton, the maker of the boiler, 
said he considered the brands of plates he used were the 
best obtainable in the neighbourhood. The boiler was to 
be tested hydraulically to 100 lb. before leaving his works. 
At the time the boiler was made no plates were rolled 
sufficiently wide to have allowed of the grain in the two 
‘**B.B.” brand plates running otherwise than in the lon- 

itudinal direction. His reason for fixing these plates as 
escribed was to carry the flame off the seams. He wanted 

to do away with the seams, which would otherwise have 
run between what would have been the first circumferen- 
tial plates of the boiler. The flame coming in contact 
with these seams cut them in pieces, and they would 
always be needing repair. Hb: used these two “ B.B.” 

lates because at the bottom of the firing end the 

iler needed better plates than were used at the other 
end. It was Mr. Penn’s idea to fix the two plates in 
this way. He (witness) did not know the difference in 
the tensile strength of wrought iron when placed with 
the grain, as inst across the grain. r. Penn’s 
representative witnessed, and was satisfied with, the 
hydraulic test. Boilers at Messrs. Penn’s had been 
repai by his men, but he had not examined No. 6. 
He examined the fragments after the explosion and 
found nothing the matter, except near the end of the 
1 plate, which was ‘‘furrowed” close to the lap, 
ont under the lap, on the inside of the plate. It was 


h | he had been asked to do so. 





about 34 in. long, and the metal was corroded about half 
way through. e could not account for the explosion. 

y Mr. W. W. King: He had made similar boilers, 
with complete belts, but never with long plates. When 
he had repaired boilers, he had put in along plate, because 
He considered it a good 
plan, and preferred it to having a seam. 

Mr. Joseph Penn, of Messrs. Joseph Penn and Co., 
deposed that he had charge of the engineering depart- 
ment. He would not like to say he was an engineer, but 
he had had considerable experience in the work. The 
works boilers had been under his notice for 28 years, 
and repairs had been carried out under his directions. 
All the boilers were externally fired from either puddling 
or mill furnaces. Each was fitted with safety valves 
loaded with dead-weights. Mr. Harris and he agreed 
that the use of “‘ B.B.” brand for the two bottom plates at 
the end of the boiler was the best. They had employed 
it in several boilers. In these plates the grain would be 
in a longitudinal direction. 

Mr. Vaux: Did not it occur to you there would be a 
loss of tensile strength? No, Sir. He fixed the plates in 
this way to dispense with the second seam. eye were 
always having trouble with this seam, and he thought 
by dispensing with the seam they would get rid of the 
trouble. Cracks kept appearing where the fire came ; 
sometimes they were circumferential, sometimes longi- 
tudinal, and this was a source of expense. They must 
have had some seam-rips; all their troubles were with 
the seams. The brick division of the flues would be 
directly under the centre line of the boiler. The main 
part of the mid-feather wall was 9 in., but where it came 
next the boiler it was 44 in., so as to expose as 
much of the boiler as possible. When the wall was 
occasionally repaired, he examined the boiler, going 
underneath and examining the plates to see whether 
there was any crack or seam-rip, but he did not with- 
draw any rivets. The engineer in charge also examined 
it. At the time the boilers were first examined by the 
insurance company the middle walls would be all removed 
by the orders of the insurance company ; but his memory 
was not clear on this point. The brickwork was never 
taken down specially for inspection by Messrs. Penn. 
The water was procured from a brook near the works. 
In stormy weather it was very dirty, and left a great 
amount of sediment in the boiler. The boiler that ex- 
ploded was washed out every fortnight, and was scaled 
about once in five weeks. It was the enginemen’s duty 
to look after this, and they had assistance. No. 6 was 
washed out on July 2; he did not know when it was last 
scaled. The washing-out took about half an hour; the 
scaling would take a day if they could spare the time. 
Mr. Harris carried out the necessary repairs. Various 
er were put on No. 6 from time totime, when the 

iler leaked. It was a usual thing for a boiler to leak 
after it had been used for some time. Up to the time of 
its being insured with the Scottish Company the boiler 
had not been insured. 

Mr. Vaux read one of the reports of the insurance 


company :—‘‘ The external flue was not open or prepared h 


for inspection. Internally the plates of the shell were 
slightly pitted along the bottom, otherwise the plates, 
seams, and rivets were in order. Signed (for the Scottish 
Boiler Insurance Company), John Mills.” Mr. Penn said 
he had read the instructions on the report as to the boiler 
being tested by hydraulic pressure after repairs of im- 
portance. At the time of the inspections there were 
patches on the boilers, but the hydraulic test was not ap- 
plied. Another report stated that the inspection had been 
‘* thorough, as far as practicable ; cleaning, satisfactory.” 
He presumed the first sentence meant the parts concealed 
by outside brickwork would not be examined. Mr. Vaux 
referred to a report dated December 30, 1902, on an 
examination on the 25th of that month. The report 
stated: ‘‘ Condition of boiler externally fair, internally 
good. Permissible working pressure for ensuing fourteen 
months, 50 Ib. per square inch. Internally there are two 
laminations.” The next report, on the examination made 
on December 31, 1903, stated there were externally 
several edge fractures at each of the second ring 
seams, but there was no appearance of leakage. Kx- 
ternally the back end of camber-plate on the nght-hand 
side was confluently pitted. It was added that at the pre- 
sent time no repairs were required. Mr. Vaux then read 
the report of the examination held on December 29, 
1904, and alsothe report of the last examination, made on 
February 26, 1906. The report of the insurance com- 
papny’s inspector, dated March 2, 1906, said :—‘‘ External 
and internal condition of boiler in order, mount- 
ings in order; permissible working pressure, 50 1b.” In 
the inspector’s remarks, it was stated : ‘‘ Externally there 
were several edge fractures at the seams over the grate, 
which have stop-rivets fitted, and appeared tight. The 
defects mentioned are not of material importance, and 
no repairs are required.” This inspection, said Mr. 
Vaux, was made by Mr. J. H. Connor. As far as those 
repairs were concerned, Mr. Penn said the company 
made no request to him for repairs to the boiler. He did 
not remember that they ever requested that the brick- 
work should be taken down to facilitate the inspections. 
Apart from the first occasion, when the boiler was ac- 
cepted for insurance he did not know whether the brick- 
work was, in fact, taken down. The only man who 
knew was the bricklayer, and he died a few weeks ago. 

Mr. Vaux: That would be a thorough examination, 
would it not? Yes, it would be. So far as his firm were 
concerned, they had offered every facility for the thorough 
examination of the boiler, and he himself examined it 
after cleaning, and always after repairs. If ‘‘ grooving” 
ran in the same direction as the grain of the iron, this 


would be more serious than if the ‘‘grooving” ran across} '; 


the grain. He found pitting, but it was not serious. In 
his opinion, up to the time of the explosion the boiler was 





in a good condition. The four boilers were coupled 
together, and in his opinion the working pressure of the 
respective boilers could not vary. He saw parts of the 
boiler after the explosion, but did not form any opinion 
as to the cause of it. 

By Mr. Cave: He did not regard the patching done to 
the boiler as “‘repairs of importance,” which was the 
description of those repairs which the company required 
to undergo an hydraulic test. He could not say what edge 
fractures were deo to. Seam-rips did not always begin 
outside ; these could be discovered (1) by leakage, and (2) 
by examinations. Sometimes seam-rips occu inside, 
when the only indication would be leakage. A seam-rip 
might exist without having reached the stage at which it 
could be observed, and such a state of things would be 
dangerous. 

By Mr. Vaux: There were no indications of seam-rips 
in No. 6 boiler, which was 14 years old. The other boilers 
were older. 

By the President: On only one of the other boilers 
were there similar longitudinal plates to those on No. 6. 
He could not recollect a request being made for the 
removal of the brickwork, 

You saw this: ‘‘Where brickwork renders important 
parts inaccessible to inspection it should be removed 
periodically ?”—Yes. 

Were you at any time asked by the inspector whether 
it had beea removed ?—No, Sir. It was always possible, 
Mr. Penn said, to see between the brickwork and the 
bottom plate of the boiler when it was cool. The inspec- 
tions by the company would average about two hours. 

Mr. J. H. Hallett: For what purpose were these 
boilers insured ?—Well, to comply with the Factory Act 
as much as anything. 

Were they insured to relieve you from the responsibility 
of examining them ?—Certainly not. Mr. Penn added 
that he did not wish the Commissioners to believe that he 
was competent to examine a boiler. 

Mr. Hallett: I understand you called yourself com- 
petent to examine the boiler, and did it, and took the 
responsibility ? 

Mr. Penn: I thought I had explained I was not an 
expert on boilers. 

8 it fair to the people working in these works that you 
should take upon yourself that which you are not compe- 
tent in? Iscarcely know how to answer that question, 

use it is a common practice. 

Is that your answer ?— Yes. 

What instructions were given to you when a surveyor 
from the insurance company was coming to inspect the 
boilers ?—We had the usual printed notice. 

Did it not occur to you that someone responsible—not 
yourself exactly—should be there to see that those instruc- 
tions were carried out ?—Quite so. The engineman would 
receive instructions from the office to do the necessary 
preparations for the inspection. He (Mr. Penn) would 
give instructions to the boiler-maker to carry out what- 
ever repairs were necessary, 

Edwin Baynham, engineman, said he could not recol- 
lect seeing a sexm-rip in No. 6 boiler. He had never 
eard a request for the removal of the brickwork. When 
he left work shortly after eight on the morning of July 4, 
the water in No. 6 was at the proper level, the safety-valve 
was blowing, and the steam-gauge registered between 
48 Ib. and 50 lb. He was not present at the time of the 
explosion. The boiler was scaled well at Whitsuntide. 
He could not say definitely whether Mr. Penn examined 
it then. The boiler inspector, when testing, hammered 
it ; he knew of no other test. No complaint was made to 
him as to want of proper preparation for examination. 

Mr. William George Kircaldy, London, said he had 
subjected a piece of the boiler-plate to tensile and bend- 
ing tests. The average longways tensile strength was 
24.4 tons per square inch, while the strength across the 
grain was some 9.4 tons less than with the grain. Unless 
specially manufactured, 2 difference of 3 tons would bea 
reasonable allowance to be made between the tensile and 
cross-grain strengths. 

By Mr. King: His test would not definitely show the 
elasticity of the iron fourteen years ago, but it would 
practically do so. 

By the President: He could not wish for a better 
meal longways. It had evidently not fallen off in 
strength lengthways, and there would not be any falling 
off in the strength crossways. The great difference 
between direct and cross strains was due to the way the 
iron was put into a furnace and heated before being 
welded. The sending out of plates with such a great 
difference in the strength was more likely to be the result 
of an accident than tu be deliberately done. 

The President : We have one thing proved—that there 
was an abnormally deficient plate in this boiler. 

Mr. Vaux: Undoubtedly that is the conclusion. 

The President: And that the purchaser could not have 
eoganted to get that plate when going to a respectable 

rm. 


Mr. Vaux: That, I think, must be admitted. The 
only reason for testing the plate was to ascertain the 
strength across the grain.-: 

The President said it was highly important for the test 
to have been made, otherwise he might have been 
attributed where it was not due. 

Mr. Thomas Carlton, engineer-surveyor to the Board of 
Trade, gave particulars of his preliminary inquiry into 
the case. He attributed the explosion: (1) to the de- 
terioration of the left longitudinal plate at the bottom of 
the boiler ; (2) to corrosion inside ; and (3) to cracks out- 
side near the seam of the longitudinal place at the bottom 
of the boiler. The thickness of the plate where the 
internal corrosion existed varied from } in. to ,°; in. and 
in. 

By the President : The original thickness at this part 
was 7, in. 
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By Mr. Vaux: In his opinion the longitudinal cracks 
whieh he found were old cracks ; these were parallel with 
the fracture, and he thought the fracture actually ran 
into some of the cracks. e test made by Mr. Kircald 
showed that the strength of the one plate was very muc 
weaker across the grain; and this fact, in his opinion, 
hastened the explosion. The result of Mr. Kircaldy’s 
test surprised him. He had never come across such a 
difference. The development of grooving or corrosion 
near a single-riveted seam, running parallel with the 
grain, was more serious than if it ran across the grain of 
the material; and, bearing that in mind, he thought 
close attention should have paid to these particu 
plates. To permit a full examination, the brickwork 
should be removed, but he did not suggest the brick- 
work should be removed annually; in a boiler of this 
class this should be done, on an average, every four to 
six years; but this all depended on the way the boiler 
was worked, the nature of the water, &. He did not 
discover any seam-rips. | : 

By Mr. Cave: He did not suggest there was an im- 
proper amount of scale on the boiler at the time of the 
explosion. Seam-rips largely depended on the punching 
of the holes, and would be the result of negligence. In 
his experience seam-rips rarely occasioned explosions. 
One of the fractures of the boiler occurred at a band seam, 
but he was quite satisfied that this was not the point 
at which the explosion occurred. He adhered to his 
belief that it was at the longitudinal plate that the mis- 
chief first started. 

By Mr. King: Had the iron been of a better quality 
the explosion would not have occurred at present. The 
boiler was not properly cleaned for inspection purposes. 

In reply to the President, Mr. Carlton said that for a 
thorough examination a boiler such as this should be ex- 
amined periodically. The boiler should be exposed by 
the removal of the brickwork, it should be thoroughly 
scaled, and, if necessary, drilled to ascertain the thickness 
of the plates ; there should bean hydraulic test, and after- 
wards a steam pressure applied to test the safety-valves. 
That constituted a thorough examination. For the annual 
examination the whole of the inside should be examined, 
the scale completely removed, and the whole of the 
per pee «: safety-valves, and water-gauges examined, as 
well as the flues. 

By Mr. Hallett: It was possible that if the boiler had 
been thoroughly examined the day before the explosion, it 
might have been prevented. A competent man would 
have proved that the boiler was in a dangerous condition ; 
such an examination would have revealed the depth of 
pitting and the existence of the cracks. It was not 
prudent to run a boiler fourteen years without removing 
the brickwork for a thorough examination. 

By the President: Proper inspection would have 
avoided the accident. In a serious case like this he 
should have had drilling performed ; an hydraulic test 
might not have disclosed the defect. 

Arthur Boswell, an engineman employed at the works, 
said there had been no seam-rips in connection with boiler 
No. 6. Witness said different men were engaged at 
various times scaling the boiler in preparation for the 
last inspection by the insurance company. The insurance 
company never asked for any brickwork to be removed. 
No complaint was made to him about the boiler. 

The President remarked that there seemed to be very 
lax interest taken in the inspections. No one seemed to 
be about when the inspections took place. 

After the Commissioners had paid a visit to the scene 
of the disaster, the President read the notes they had 
made. Among other things, these stated that Mr. 
Munro, the chief engineer of the Scottish Boiler Insur- 
ance Company, said the cracks near the longitudinal 
seam, if existing before the explosion, must have been 
seen ; and the laminations near the corrosion (assuming 
no crack existed before the explosion) would have put an 
engineer on inquiry, and upon inquiry an internal in- 
spection would have m necessary to discover the con- 
dition of the plate. Mr. Munro’s theory was that the 
large cracks in the longitudinal plates were caused by the 
concussion of the explosion. He pointed out two other 
cracks—one at the egg end, and the other in the fifth 
circumferential ring. He also pointed out the edge of 
the end of the boiler, which was thrown 250 yards. Mr. 
Carlton pointed out the corrosion of the longitudinal 
plate, also the torn edges of the plate at the furnace end 
of the boiler. 

Benjamin Harris, who assists his father at the Washing- 
ton Boiler Works, Netherton, gave particulars of repairs, 
and said that last Easter his attention was called to leakage 
in the third and fourth ring. 

The President: That is in the line of the main fracture, 

Harris said the leakage was due to springing of an 
outside plate. At Christmas he was inside the boiler, but 
saw no evidence of grooving or of seam-rip. 

After evidence had been given as to the scaling of the 
boiler and cleaning of the flues, in preparation for the 
Insurance Company’s inspection, 

Mr. John Henry Connor, an engineer, at present en- 
gaged at the Laurel Spinning Mills, Middleton Junction, 
near Manchester, said that in October, 1903, he was 
appointed by Mr. Munro as an inspector of the Scottish 
Boiler Insurance Company, being stationed in the Stour- 
bridge district. He remained with the company about 
six months. On February 26 last he went to Messrs. 
Penn’s to make a thorough inspection of No. 6 boiler. 
He understood a thorough inspection to mean ‘as far as 
he could see.” Fora fortnight before taking charge of 
the Stourbridge district he accompanied other inspectors, 
but. had not met with a boiler similar to the one under 
notice. He received no instructions from the company as 
to how the examination was to be made. 

By the President: By ‘‘as far as he could see,” he 
meant all he could see without removing the brickwork. 





If he had thought there was anything the matter with 
the boiler, he should have had the masonry removed. He 
knew the boiler was of a decent age, and that it had been 
insured with his company some six years. 

Witness said the boiler was properly cleaned and pre- 
pared for his examination. After examining the safety- 
valves and floats he examined the brickwork on the top 
of the boiler to see if steam was emitted, and satisfied 
himself there was no leakage. The bricks on the top of 
the boiler were not connected by any cementing material, 
and these could be lifted out singly. The safety-valves 
worked properly. Inside the boiler he found blotches of 
scale varying from yy in. downwards. All the scale had 
not been taken off the rivet-heads, neither were the seams 
free of scale. He did not think it necessary to ask for 
further scaling, and was satisfied to make his examina- 
tion of the plates as he found them. The only pitting he 
saw was at the water-line; but he did not attach any 
importance to it. He did not perceive any pitting, 
corrosion, or grooving on the longitudinal plates. He 
could not, however, say that all the scale was off these 
plates. He was satisfied there was no grooving or pitting 
to a serious extent. Since the explosion he had seen the 
boiler, and saw some corrosion. He did not see this when 
he made his examination, and supposed it was covered 
by scale. The flues had m brushed, and were clean, 
so there was no ground for complaint jn this respect. He 
found the longitudinal plates perfectly in order ; there 
were no signs of cracks or leakages. ere were no signs 
of seam-rip in the circumferential seams. The examina- 
tion lasted from about 10 a.m. to 11.30a.m. On making 
an examination on another occasion, when the boiler was 
at work, he found that the safety-valves lifted and blew 
off at 50 Ib. 

The president asked for the reports by the a 
to his company, and pointed out that one answer by the 
inspector was that ‘‘All parts were accessible ;” and then, 
extraordinary to relate, in answer to the query as to 
external shell, the reply was written, ‘‘In order where 
seen.” 

Mr. Connor, in answer to Mr. Vaux, said he saw the 
boiler after the explosion, and found no laminations, but 
he saw slight grooving. Examined as to his report of 
February 26 on the question of extent of examination, he 
reported *‘ Thoroughly, as far as practicable.” As to the 
external part of the boiler he reported ‘In order where 
seen,” which meant with the exception of those parts 
covered by brickwork. Under the head ‘“‘ Shell interior” 
witness reported ‘‘encrustation ,', in. generally,” and 
Mr. Vaux asked him how he could find defects in the 
plates if there was incrustation. Witness replied that he 
meant to convey that all was in order. On this occasion 
he was not examining with the idea of fixing the safe 
working pressure of the boiler. The stipulated working 

ressure of the boiler—50 lb.—was fixed by the company. 

itness knew that his examination was made for the 
purpose of satisfying the Factory and Workshops Act, 
under which he had to certify that the boiler was safe 
for the ensuing fourteen months. Asked how he satisfied 
himself that the boiler was fit to be worked at 50 lb., 
witness said ‘‘on the condition of the boiler.” 

The President asked for more definite information. 

Witness: I take the diameter of the boiler, and get 
the bursting pressure. There were certain tables which 
were utilised for the purpose of ascertaining the pressure 
at which a boiler might safely work. He subsequently 
officially certified that he had ‘‘thoroughly examined the 
boiler,” but he admitted he did not exactly know what 
the Factory Act laid down as being a thorough exami- 
nation. He had not studied the form in the Factory Act. 

By Mr. Cave: While with other firms he had gained 
experience of boiler inspection. While employed by the 
Scottish Boiler Insurance Company he had some little 
difficulty in making his reports, and that, with his health, 
decided him that the work was not suitable for him. He 
spent a fortnight in the office of the Scottish Boiler 

ompany learning the routine of the business, including 
methods of making out reports. He had general printed 
instructions for making an examination. In addition he 
had received particular instruction at the office, and con- 
sidered himself properly equipped for his work. It was 
a fact that he did not notice the corrosions on Messrs. 
Penn’s boiler ; if he had he would haveincluded them in his 
report. The formation of scale probably prevented him 
noticing the corrosions. There were no cracks on the 
longitudinal plate when he examined it in February. 

By Mr. King: He made no complaint that the scaling 
had been done improperly, because he had no reason to 
do so. Messrs. Penn gave him every facility for making 
the examination. He signed the Factory Act certificate 
that the boiler was properly prepared and was thoroughly 
examined, and also that the cleaning, which included 
scaling, was satisfactory. 

Mr. Vaux asked witness how he knew that his exami- 
nation was also for the purpose of the Factory Act, and 
witness replied that he was told so in the office. 

By the President: He did not find the displacement of 
scale he should expect to find with active corrosion. He 
did not take particular notice of the cracks when he saw 
the boiler after the explosion. He did not know the age 
of the boiler. 

By Mr. Hallett : He did not think it necessary to fortify 
himself with the history of the boiler. He did not know 
whether the feed-water was good or not. He had no 
reason to complain of it. 

Was it not most important that you should have satis- 
fied yourself regarding the water supply ?—I should have 
done so if I knew the water supply was polluted. 

Witness admitted he discovered no laminations or 
corrosions. 

Mr. Hallett : Do you say in face of this that the exami- 
nation was a good one ?— Yes. 

Are you satisfied in your own mind, after knowing the 





a that you did your duty?—I did my duty per- 
ectly. 

Are you astonished you did not see the laminations ’— 
Yes, I am astonished. 

You seriously wish the Court to believe that you made 
& proper examination of this boiler? I made a proper 
examination under the conditions. 

Asked why he only made a “casual” examination of 
the fragments of the boiler, witness said he did not con- 
sider more was necessary. 

The President: You knew your conduct might be 
called in question ; why did you not take an interest in 
it for your own protection? It strikes me as extra- 
ordinary. Witness: I thought I took enough interest in 
it at the time. 

Mr, John Mills, chief assistant engineer of the Scottish 
Boiler Insurance Company, examined by Mr. Vaux, said 
his company knew the condition of the boiler when it 
was pro for insurance. The company held that 
boilers should be tested hydraulically after important 
repairs, but there was a strong objection to hydraulic 
tests by boiler-owners in the Midlands. He would not 
describe the patches as “‘important repairs,” except 
the case of one large tch. ad he known when this 
was put on he should have pressed for an hydraulic test ; 
but if he had found the patch after the boiler had been 
age with it in position, he should have passed it with- 
out such a test. e unders a “thorough ” examina- 
tion to be one ‘‘as far as the construction permitted” 
under the circumstances. 

The President: What circumstances? Any circum- 
stances—the setting of the boiler, the surrounding brick- 
work, &c. 

Mr. Vaux: That is a ‘thorough ” examination ? 

Witness: As far as I understand it. I should add that 
the brickwork should be stripped in places from time to 
time, at the seams especially. 

The President: At what periods should you say ? 

Witness: I should say that, where you can get it done, 
every six years. Witness added hedid not think it neces- 
sary to take such boilers as that which had exploded out 
of the brickwork for periodical examination. 

Mr. Mills, in reply to Mr. Vaux concerning his inspec- 
tion of the boiler fragments, said the longitudinal cracks 
were new, and he thought they were formed by the con- 
cussion of the plate on the ground. Longitudinal fractures 
were rarely met with under ordinary working circum- 
stances. This was the first he had come across in forty 
years’ experience. The fractures of the cracks were new 
and bright. 

The President said, from the observations made by 
himself and his colleagues, they thought the cracks were 
old. 

Witness, continuing, said he found two seam-rips—one 
about twenty rivets long at the fifth seam. 

By Mr. Vaux: He came to the conclusion that the 
explosion was due to a seam-rip at the fifth ‘‘link.” His 
theory was that the boiler parted at this point. He 
thought Mr. Connor would be a first-class inspector. 

The President : Do you think so now? 

Mr. Cave: Rather an invidious question, is it not? 

The President : Can’t help it. 

Witness: Am I to answer that, Sir? 

The President : Well, leave it now. 

Witness, continuing, said that Connor was ieaposting 

roperly, but not reporting well. Questioned by the 
President in regard to the certificates given, he said all 
these were dictated by himself as the result of the in- 
spector’s reports, which he had before him at the time. 

From what report did you dictate the certificate of 
March 2, 1906 : rom Mr. Connor’s. 

Where do you find in Mr. Connor’s report anything 
about edge fractures on the seam’? That would not be 
in his report, but would be put in from a previous one. 

Why do you take that from a previous report ? Simply 
because I came to the conclusion that as Connor was not 
reporting satisfactorily, previous defects remained as they 
had been previously reported. 

Then when you gave a certificate in 1906, on February 
26, you cmplel the report of December 29, 1904? De- 
cidedly. 

But this is a direct statement that the edge fractures 
that were seen had stop-rivets over them and appeared 
tight? Yes. 

ut you say they appeared tight in 1906, from a report 
made in 1904? Because I was assuming that the inspector 
had done his duty. 

Mr. Cave pointed out that at the back of the report 
Mr. Connor wrote, “‘ Alterations; none stated.” There- 
fore the state of things existing in 1904 in regard to 
repairs would be assumed to exist still, on the inspector 
stating nothing to the contrary. 

The President : Oh, no. 

Mr. Mills: That is certainly how we read the report. 

How could you say that no repairs are required, and 
there was no appearance of leakage in 1906, when you had 
no information ?—I had the information there, where 
Connor states that the boiler was practically in the same 
condition as at the previous report. I assumed that when 
Connor said nothing, it meant that he had nothing to say. 

The President: That is an extraordinary state of things. 
Do you suggest that if he had sent up a report ak. 
in blank, you would have considered it satisfactory ?—No, 
Sir, I would not. 

Asked why he did not further inquire from Connor 
regarding the boiler, Mr. Mills said Connor had left them 
at the time ; they had no way of getting at him, and they 
did their best under the circumstances. He did not 
think it his duty to send another inspector at the earliest 
possible moment. If he was the pompanton and saw any 
lamination or blister on the outside, he would look care- 
fully inside to find the condition of the plate. 

The President : Is not the inspection for the purpose of 
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discovering the defects, not going to look at what is there? 
Surely so. 

And you did not think it necessary to let Mr. Connor 
have these remarks from previous reports as to edge 
fractures, iaminations, and pittings? No, Sir, because 
they were not important. , see: 

You knew the pitting was there? Yes, Sir; but it did 
not appear very active. 

You now know there must have been very large cor- 
rosion? Yes. : : 

The President was proceeding to question Mr. Mills 
upon matters of office detail, when Mr. Cave suggested 
that on these points Mr. Munro would beable to give the 
most accurate evidence. : 

The President: I want to find out why it was, a certi- 
ficate was given under the Factory Act for the purposes 
of this boiler, whereas in the present instance it was 
made up from a report of 1904. It is very important, we 
should find out how this particular firm carry on their 
business. (To Mr. Mills) Can you point to any report 
where it was shown brickwork had Leen removed ?—No. 
Witness considered it necessary for the brickwork to be 
removed at times. 

Why did you not eee that a request was sent to the 
firm to have the brickwork removei? We sent a request 
to the firm to have it removed from all important parts, 
and we have to rely upon them to get it done. : 

It is for you to see that it is done before you certify ? 
I do not say that. 

But you say that nono of this brickwork was removed? 
As far as I am aware, that is so. 2 

Each of these reports sent by your inspectors has 
brought to your knowledge that the brickwork has not 

m removed? Decidedly. 

And it is necessary it should be for the purposes of a 
thorough examination? Yes. i 

All these certificates, you say, are certificates of a 
thorough examination complying with the Factory Act? 
I don’t know what that Act means; that must be left to 
lawyers. 

But they purport to be so? They purport to be exactly 
what they say on the face of the particulars. 

You certified that the boiler was properly prepared. 
Was it properly prepared? I consider it was properly 
guapesedl for the inspection named. i 

But you have told me that the parts where the brick- 
work was were important parts, and that the brickwork 
was not removed. Yes. 

In the face of that note to your inspectors—that for 
the preparation for a thorough examination, brickwork 
should be removed—how can you say that it was properly 
removed? You do not do yourself justice. Witness: 
Our position is eomewhat different; we are an insuring 
company. 

I am quite aware what ycur position was, but these cer- 
tificates are for the purposes of the Factory Acts; and how 
can you say and certify this boiler was properly prepared 
when none of the brickwork was removed, though you 
had informed the owners that it should be removed? I 
must decline to answer that question. 

And how could you certify that, so far as its construc- 
tion permits, it was made accessible forthe purpose? I 
must give the same denial. 

And “that the above is a true report of the result of 
the examination ?” I must just leave it with you, Sir; it 
was true as far as my knowledge went. 

Mr. Cave asked that no unfavourable conclusions 
should be drawn from Mr. Mill’s answers as to the way in 
which the company carried on its business. Such conclu- 
sions should only be arrived at on the examination of 
those who were responsible for the routine of the 
business. 

The President: Naturally ; they may have a very 
good system, and it may be very badly carried out. 

It was stated that the insurance money was not paid, 
but the amount was agreed on before the inquiry opened. 
The amount was written down and handed to the Presi- 
dent. 

Mr. Vaux read extracts from the report presented to 
the insurance company by Mr. Thomas Bloxam, one of 
their inspectors, with a Board of Trade certificate, as the 
result of his examinatibn of the boiler. His opinion was 
that the explosion was due to seam-rip at the fifth ring, 
and that the cracks which had been referred to were new 
ones. 

Mr. Carlton, re-examined, said he believed the cracks 
were old. 

Mr. Robert D, Munro, chief engineer of the Scottish 
Boiler Insurance Company, said his company insured 
probably 20,000 boilers, and the last time a claim was 
substantiated against them was nine years last April. 
He concluded this exp'osion was due to seam-rip; and 
that the initial rupture occurred at a seam-rip on the 
left side of the fifth circular circumferential seam, begin- 
ning near the top and going to near the bottom. If the 
oxpiesian had occurred as the Board of Trade suggested, 
it would have been impossible for the half-boiler, which 
was projected 250 yards, to have so travelled. Seam-ri 
was a common cause of explosion with these egg-end 
boilers, and the insurance company had been making 
every effort to obtain their abolition. Six or seven years 
ago there were 75 per cent. more of these boilers in exist- 
ence than to-day. In his opinion the cause of the explo- 
sion was not corrosion, for the strength of the section of 
solid metal at the two most corroded parts, through which 
rupture cracks had passed, was quite as great as was that 
of the longitudinal seam ; in fact, it was probably stronger. 
If the cracks in the longitudinal plate had existed before 
the explosion, the sagging and hogging would have had 
the effect of closing them. They were made after the ex- 
plosion. In regard to the patches on the boiler, it was 


the least patched he had seen of its class. If the boiler 


not have desired the hydraulic test applied. He was 


| quite satisfied from Connor's references that he should be 


a thoroughly competent man, The only fault reported to 
him about Connor was that he seemed to lack the facult 
of expressing himself on paper. It was the ins rs 
duty to see that the examination was done ro we y: 

The President: Do you consider that this boiler was 
thoroughly examined when no part of the brickwork was 
removed’? In the full sense of the word ‘‘ thorough” no 
such examination could be made without the boiler bei 
taken out of the brickwork. I consider a_practica 
“thorough ” examination cou!d be carried out by remov- 
ing portions of the covering of brickwork over seams and 
mountings, and portiuns of the closing-in brickwork to 
expose joints, and, in regard to the mid-feather wall, take 
top bricks off to get a proper examination of the longi- 
tudinal seam and the joints of the circumferential seam. 

By Mr. Vaux; The seam-rip to which he attributed 
the disaster may have commenced anywhere in the line 
of the seam breakage between the top and the bottom 
of the boiler. He saw from the condition of the plate 
between the rivet-holes unmistakable evidences of seam- 
rip having existed prior to the explosion. He did not 
like this type of boiler; they were so liable to seam-rip. 
The punched holes conduced to seam-rips owing to the 
series of small cracks, which, by the “‘sagging” and 
‘hogging ” of the boiler tended to start these rips. 

The President : Isit a system of your office in sending 
out reports and certificates for the purposes of the 
Factory Acts to put under the heading ‘‘ Nature of ex- 
amination,” Thorough as far as possible?” Yes, that is 
a system, —— in new boilers, and those are exposed. 

What was the object? To show that the boiler was 

rfectly stripped for the ideal thorough examination. 
as the object of these words to show that it was not 
a practical, thorough examination? I think it was to 
show exactly that it was practical, thorough examina- 
tion, as distinguished from an ideal one. If a boiler was 
entirely stripped, the certificate would bear that fact. 

s it a ‘‘system” to apply the words ‘thorough as far 
as ——— ” to an examination where no brickwork 
had been removed from the seams? No, Sir; I should not 
certify as having been thorough as far as practicable in 
that case. 

You would refuse to certify? Yes. 

Then it is not the result of any system that a series of 
reports of this boiler from engineers notifying that the 
brickwork had not been removed, and, notwithstanding 
that, certificates weregiven? Yes, because the inspectors 
themselves removed the bricks ‘rom the seams. 

Is it the practice to give ce. tificates notwithstanding 
that sometimes notice is given ‘hat brickwork bas not 
been removed? The duty in such a case is to advise the 
firm that this had not been done, and not to give the 
certificate till it had been done. 

The witness said, in answer to questions, that when a 
new inspector was _—— he had a period of training 
varying from a month to two months before being sent to 
examine a district. 

The President said he wished to ask Mr. Penn two 
questions: Why was it you decided to insure the boilers 
when you did, and not before? Mr. Penn: We were 
solicited to do so by their agent principally. Did it arise 
from any fear you had as to this or any of the other 
boilers? Not the slightest. 

Mr. Cave, addressing the Commissioners on behalf of 
the insurance company, urged that the weight of evidence 
favoured the theory of seam-rip being the cause of the 
explosion, and this was a cause not ascertainable before- 
hand, and so nobody could be blamed. He submitted 
that Mr. Mills was completely exonerated from blame, 
and though Connor had been guilty of an act of negligence, 
it was not causal of the explosion. 

Mr. King, for Messrs. Penn, pointed out that the firm 
were not required by law to have an engineering expert at 
the works, nor did they have one, but they did the next 
best thing in the system of thorough surveillance under 
which, the evidence showed, they had kept the boilers. 
They were by law obliged to have a thorough examination 
of the boiler every fourteen months. They engaged an 
expert for the purpose, and obtained in the February be- 
fore the explosion a certificate that the boiler was fit for a 
working pressure of 501b, for fourteen months. He sub- 
mitted that Messrs. Penn could not be held responsibie 
for any of the expenditure involved in the inquiry. 

Mr. Vaux said the question was whether the explosion 
could have been prevented by reasonable care, and 
whether gy A measures had been taken for the safety of 
the boiler. r. Penn would naturally assume that the 
insurance company’s reports could be relied upon. It 
would be for the Commissioners to consider very carefully 
as to whether the explosion had not really been due to the 
absence of proper examinations. 


not 


THE JUDGMENT. 


In giving judgment the President said the Commis- 
sioners found that the explosion was caused by the condi- 
tion of one of the longitudinal plates, which was seriously 
corroded, the thickness of the affected part being from 
vy in. to Ay in., as compared with its original thickness 
of yz in. They had not the slightest hesitation in reject- 
ing the theory of the insurance company’s officers that 
seam-rip was the cause of the explosion; it was 
inconsistent with the facts, and also with the obser- 
vations which they (the Commissioners) had made 
at their inspection during the inquiry. They had 
come to the conclusion, without any shadow of doubt, 
that with reasonable and proper precautions the ex- 
plosion could have been prevented, and there had been 
gg negligence. They were not at all satisfied with 

r. Joseph Penn’s evidence. He appeared to them to be 
endeavouring to screen the insurance company. While, 





had been working satisfactorily after repairs, he would 





on the one hand, he professed ignorance of engineering 


matters in examination-in-chief, on cross-examination, on 
behalf of the insurance company, he gave ready approval 
to principles of engineering which would require con- 
siderable engineering knowledge. They (the Commis. 
sioners) were not at all prepared to find that a firm in 
charge of large works of this kind could escape liability 
by having an annual inspection only by an inspector of 
an insurance office. They could, at a small cost, call in 
an expert on boilers to examine them if they were too 
busy or not capable of examining them themselves. The 
Commissioners were not disposed to find them entirely 
free from negligence. As to the liability of the insurance 
company, the Commissioners found that while in the 
printed document issued to their inspectors the insurance 
company provided for thorough examination of the 
boiler, these instructions were not fully carried out. 
Mr. Munro told them (the Commissioners) that it was 
an instruction from the company to issue certificates for 
the Bg eg of the Factory Acts, with the qualifying 
words ‘‘as far as possible.” This instruction might be 
directly inconsistent with the document above referred to, 
issued by the company for preparation for thorough exami- 
nation of the boiler. Moreover, the company’s officers 
knew that the instructions in this document were not 
fully carried out in regard to this particular boiler. In 
their reports, the experienced inspectors (the Commia- 
sioners were not anger to Connor) stated in unmistak- 
able language that ‘‘the brickwork had not been re- 
moved ;” in other words, that the inspectors had not 
complied with the instructions for thorough examination 
issued by their cffice. These inspectors, experienced as 
they were, would not, to the Commissioners’ minds, have 
dared to depart from such important instructions unless 
they had very reasons for knowing that they were 
complying with the wishes of the company, and the Com- 
missioners had no doubt in their minds that the words 
were directed to be inserted by the company in these 
certificates under the Boiler Explosions Acts, to protect 
themselves from the boilers not having been properly 
prepared for thorough examination. It was also clear to 
the Commisioners’ minds that this laxity of inspection 
was either authorised or permitted by the company. If 
an assured made a claim on the company, the answer 
might ibly come :—‘* You did not properly prepare 
the boiler, and we, the company, issued a certificate with 
a distinct qualification to that effect.” Mr. Mills, in his 
evidence, actually laid the blame on Meesrs. Penn for 
not having properly prepared the boiler. In their (the 
Commissivners’) judgment, the company were liable for 
the loose and unsatisfactory examinations made by their 
inspectors, and for the certificates which were issued. 
In regard to Connor’s conduct, what was most serious 
was that he signed jointly with Mr. Mills a certifi- 
cate showing that the boiler was in order, and that 
it had been properly prepared for examination, whereas 
it was nothing of the tind. Some light had been thrown 
upon the reason why Connor could not quite under- 
stand how to express himself. He was not of a very in- 
tellectual order, and his report was full of reservations of 
all kinds, such as ‘‘ where seen,” “‘as far as practicable,” 
and so on. The Commissioners could only suppose that 
when he was given, and told of, the instructions of the 
company about these words, ‘‘as far as practicable,” he 
was not to put the owners to any more trouble than he 
could help, and that it was sufficient if he did not have 
the brickwork removed. It was very difficult for a man 
with only a mechanical training to use his judgment as 
to how he was to read between the lines of a formal and 
drastic instruction issued by the office, and an instruction 
verbally given to him in the Manchester office. A novice 
at his work under the company, he was never given any 
history of the boiler or of its defects. If his attention 
had n called to the lamination, he could not have 
avoided discovering this corrosion. The report which 
he had made contained, inst ‘‘ Extent of examination,” 
the words: ‘‘ Thoroughly as far as practicable.” He 
evidently had been told of these words, but apparently 
had not ye understood what he was to do. 
Later in the report, against ‘‘Steam stop-valves, and 
other mountings,” he put : ‘In order where seen.” Why 
he could not see these was extraordinary. The Commis- 
sioners could only assume he had not Jearnt his lesson 
roperly. Respecting Mr. John Mills, the company’s 
ead engineer at the Manchester office, he issued for the 
purposes of the Factcry Act a certificate which was false, 
and it was difficult to conceive of a worse case of miscon- 
duct, attended, as it was, with the most serious results. 
The Commissioners were perfectly satisfied that the 
company would never have sanctioned a certificate given 
as Mr. Mills gave it; but there was this to be said for 
him in regard to the want of proper examination of the 
boiler, that he was working under a very lax system. 

In closing, the President said the Commissioners would 
forward their report to the Board of Trade, including 
certain documents which had been put in during the case, 
and oa would advise that copies of the report be sent 
to the Home Office. 

Mr. Beale and Mr. King having, on behalf of their 
respective clients, appealed to the ta in mitigation of 
penalties, the President said they had been obliged to 
consider the very serious nature of the case, and had, as 
far as they were able, fixed the costs in proportion to the 
blame attributable to the different parties. In the case 
of Mr. Mills and Mr. Connor, it was not only a case of 
negligence, but of issuing a false certificate. Nothing 
could be worse than certifying to facts which both of 
them knew to be untrue. They ordered the Scottish Boiler 
Insurance Company to pay to the Board of Trade the 
sum of 50/. towards the costs of the investigation s Mr. 
Mills, 1207. ; Mr. Connor, 202. ; and Messrs. Penn, 50/. 

The inquiry then terminated. 

Our illustrations are from photegrapks taken by Mr. 





Samuel Johnson, Stourbridge. 
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“ENGINEERING” ILLUSTRATED PATENT | 
RECORD. 


CompiLeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1902. | 
The number of views given in the Specification Drawings is stated | 
hs seustien et tases anand te ieiaianaees | 
illustrated, | 
Where inventions are communicated from abroad, the Names, 
ds. of the Commausionters ie ethan % Guthe, 
Copies of Specifications may be ined at the Patent O Sale 
ranch, 25, Southam, Buildings, Chancery-lane, W.C., at 
pep ape 
The date of advertisement of the nce of a Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing i 
Any person may, at any time within two months from the date of 
t pang ye the r pn pebd mpeg i “ 
ive notice at ‘atent of opposition to grant ofa 
Datent on ony of the grow mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


13,345. W. Rainforth and H. S. Rainfor Lin- 
coln. Threshing-Machine Screens. [3 Figs.) June 9, 
1906 —This invention relates to screens used in threshing- 
machines for separating chaff from grain or seed, and has refer- 
ence to that class of screens formed of overlapping inclined slats 
transversely arranged in a frame and adapted to set apart at 
any desired mesh, and in which the desired separation is effected 
by sir-blast enabled to pass between the slats and through the | 
screen, and to lift the chaff and carry the same to the rear end 
thereof, the grain or seed rolling back over and between the slats | 
In such screens as hitherto constructed the slats are corrugated 
across, with the ridges and furrows running in the direction of the | 
length of the screen and of the traverse of the grain or seed and | 
air-blast in a continuous plane, so that the overlapping parts are 
adapted to lay in immediate contact at ali parts with the adjacent 
slats, and are mounted on a corresponding plurality of shafts | 
journalled transversely of the sieve-frame, and are adapted to be 
set in different relations to each other, so as to permit of their | 
being set at any required distance apart or mesh, according to | 
the grain or seed to be operated on and the blast required to be | 
passed between and through the screen slats to clean the grain. | 











This construction is of disadvantage, in that the air-blast is liable 
to traverse under the screen, in lieu of passing through it, as is 
desired, especially when the slats are set ata fine mesh, and in 
that foreign matters carried by the blast are liable to accumulate 
between the overlapping slat edges and the adjacent shafts by 
which they are carried, which tends to block or choke the mesh 
and to prevent the free passage of the air-blast between the slats. 
The invention has for its objects to remedy these defects and to 
cause the air-blast to pass between the slats and through the 
screen by positively directing the same therethrough. To this 
end the invention is characterised by forming the overlapped edge 
d! of each slat d with a downwardly-directed part at an angular 
relation to the general surface of the slat, and continuously across 
it, so as to cause such edges of the slats to forma plurality of 
channels e running transversely of the sieve, and respectively 
adapted to catch the air traversing under the screen, and to 
deflect it upwardly between its adjacent slats, whether the slats 
be set at their maximum or minimum or any intermediate mesh, 
and also to shield the shafts c carrying the slats, so as to avoid 
the said accumulation of foreign matter, and the choking of the 
sieve due thereto. (Accepted October 17, 1906.) 


ELECTRICAL APPARATUS. 


302. Siemens Brothers and Co., Limited, West- 
minster. (Siemens-Schuckertwerke, G.m.b.H., Berlin, Ger- 
many.) Electricity Meters. [3 Figs.) January 4, 1906.— 
The present invention relates to electricity meters of the kind 
wherein a vertical spindle carries the armature, and the latter 
receives current through stationary brushes bearing against a com- 
mutator, also carried by the spindle. The improvements, accord- 
ing to this invention, relate to the lower pivot of the spindle and 
the bearing on which it turns, the object being to facilitate clean- 
ing and renewal of these wearing parts. The bearing consists of 
a support / mounted in the casing of the motor, such as in a screw 
working in a bracket, and asuitable separate wearing surface, such 
asa jewels. In order that the spindle a may remain in its proper 
position in the meter when the bearing is removed for cleauing 
or renewal, such as by unscrewing the screw from the bracket 
that supports it, the spindle has a flange d and extends through 
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: } 
a hole in a plate r, which may be a bracket in the meter-casing, or | 
4 spring-plate. When the bearing is withdrawn the flange d rests | 
on the plate r. The pivot z is a piece separate from the spindle a. 
The pivot z has a shoulder f, and the support / is fitted with a 
cap k, having an opening at the top to allow the pivot that extends | 
through it sufficient clearance to turn freely. When the bearing | 
is returned the cap & serves to hold the pivot approximately | 
vertical, so that it easily engages with the end of the spindle. | 
Another function of the cap & is to serve as an oil reservoir. 
Daring transport of the meter the spindle a is generally locked 
in its upper position by raising the bracket or spring 7 until a 
coned portion of the upper part of the spindle bears against a 
Seating in a bracket. At such time the pivot serves as a valve to 


close the opening in the cap k, thus preventing the oil from being 
thrown out of the cap when the meter is subject to concussions | 
(Accepted October 17, 1906.) ' 
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11,301. Bergmann - Elektricitats- Werke Aktien- 
Berlin, . Rotors. [3 Figs.) 

ay 14, 1906.—This invention relates to improvements in rotors 
for dynamos and electromotcrs driven at high speed, and more 
particularly for single-phase and polyphase generators having 
revolving field- ets. In the case of rotors revolving with 
high a velocity there exists, as is known, a tendency of 
wire projecting at the ends of the rotors to become radially 
displaced distorted by the centrifugal forces acting thereon. 
To obviate this disadvantage it has been ol enc yes to place the said 
wire in grooves formed in discs or cylindrical bodies arranged on 
the rotor shaft, the coils being separated from each other. If 
with this arrangement the separation of the coils from each other 
is effected by means of concentric cylindrical bodies, an external 
cylinder or broad wire coil must be provided to take up the centri- 
fugal forces. If separating discs are used, the ribs between the 
concentric grooves take up the centrifugal forces due to the 
movement of the conductors; but neither of the means described 


Fig. 1. 
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completely fulfils the purpose for which it is provided, and the 
said means are, moreover, very complicated, and add greatly to 
the difficulty of constructing the rotor. The object of the 
present invention is to obviate these disadvantages. For this 
purpose, at each end of the rotor core two rings d and ¢ of L 
section are fixed side by side to the rotor shaft, the vertica 
flange of the ring d being provided with a slot for the reception 
of each group of conductors projecting from the end of the rotor. 
Certain groups of conductors also extend through slots with 
which the vertical flange of the ring e is provided, the conductors 
being bent round the respective rings, so that they are seated on 
the horizontal flanges of the latter. An annular end-plate / is 
fixed to the ring e to afford lateral support tu the conductors 
placed on the said ring. Over the conductors on the rings d and 
é, and between the projecting rims of the said rings and the 
eee J, a coil of wire g is wound t» form a bond, the said coil 

ing divided into two parts by the vertical flange of the ring ¢, 
that lateral displacement thereof is prevented. (Accepted 


80 
October 17, 1906.) 

20,609. F. M. Lewis, Brighton. Electric Aro- 
Lam [2 Figs.] October 11, 1905.—This invention relates to 


esto we lamps of the inclined carbon type. The main guide- 
roi 1 serves as a guide for the carrier 4, and the auxiliary rods 
2, 3 as guides for the oarbon-holders f, 6. 14 is a guide-loop 
encircling the carbon 7 and connected with a lever 15. This lever 
is connected by a link 16 with the regulating lever 17, which 
carries the cores 18, 19 of the series and shunt solenoids 20, 21. 
22 is a clutch of the washer type, one end of which is pivotally 
mounted. The link 16 is connected at 25 with the regulating 
lever 17 in such manner that the point 25 is vertically over 
the fulcrum 27. The action is as follows:—The parts are 
shown in the position they occupy when the current is off. The 
centre 25 is vertically over the centre 27, so that when current 
is switched on, the link 16 is depressed, guide-loop 14 moved 
to the left, and carbon 7 brought to the position shown in dotted 














lines, so as to strike the arc This movement withdraws the end 
of the lever 15 from under clutch 22, so that the latter descends 
and carbon 8 is gripped and prevented from falling. Carbon- 
holders 5 and 6 being mechanically connected, as shown, the 
gripping of the carbon 8 causes carbon 7 to be held in its proper 
position instead of running down. The arc is thus properly 
positioned, An important feature in the invention is the placing 
of the centres 25 and 27 in a vertical line, as it ensures the parts 
being in proper position for starting, for it will be understood 
that if in trimming the lamp it were left, for eee om with the 
carbons together and the core of the series solenoid fully in, the 
arc might not be struck when current was switched on. Now 
this arrangement makes it difficult or impossible for a lamp- 
trimmer to put the parts in such inoperative position, for he 
cannot change the position of lever 17 by upward pressure on the 
link 16 when the parts are in the “current off” position. 
(Accepted October 17, 1906.) 


8144. J. Brockie, London. Arc-Lamps. [2 Figs.) 
April 4, 1906.—This invention relates to arc-lamps suspended 


from standards. The circuit leads are connected with socket 


terminals a insulatingly su from a bracket secured to the 
cap d, in turn pouaneets fixed to the lamp standard. The 
body of the bracket consists of a tube ¢ screwed into the cap d. 
Pivoted to the tube ¢ are retaining-dogs /, the upper ends of 
which are normally spring-u to project within the tube c. 
The tube c is cut away at its lower end to form a double incline 
i, ¢, and has a longitudinal slot along the line opposite the apex 
of the inclines, and in a plane at right angles to the plane of the 
terminals a, the whole forming a guide for the lamp terminal 
bracket. The lamp terminal bracket consists of a central tube & 
having arms, to which the plug terminals m are pepe | 
fixed. The tube & is an easy fit within the tube c, and is provide 
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with a lug which is deflected by one of the double-incline sur- 
faces i, i into the longitudinal slot when the terminal bracket is 
| hoisted into position. Secured to the tube & is a tubular extension 
|o which terminates in a mushroom-shaped head o!, and on the 

stem of which is loosely mounted a sleeve p. The head o! displaces 

the dogs f after the plugs m and sockets a have engayed to esta- 
| blish electrical continuity. By the re-engagement of the —- 
| urged dogs under the head o! the lamp is firmly secured in posi- 

tion. If the terminal bracket & is hoisted until the sleeve »p 
encounters the dogs /, and forces them mt the lamp may be 
lowered, because the dogs being held apart by the sleeve p enables 
the mushroom head to be brought into abutment with the sleeve 
and the two parts pulled past the dogs as one piece. (Accepted 
October 17, 1905.) 


GUNS AND EXPLOSIVES. 


13,388. Fried. Krupp Aktiengesclischaft, Essen, 
Germany. Time-Fuses. (2 Figs.) June 11, 1906.—This 
invention relates to such fuse-casings which have a revolving 
timing-cap held on the body of the fuse by ecrews, and used in 
particular for mechanical time-fuses. The object of the inven- 
tion is so to perfect the connection between the timing-cap and 
the body of the fuse in this kind of fuse-casing that when the 
retaining-screws are tightened up, their pressure is distributed 
over a large surface, and a clamping fast of the timing-cap on the 
body of the fuse avoided. The retaining-screws a!, which enter 
the timing-fuse A, bear with their inner flattened ends against a 
ring C, preferably made of elastic metal, and which rotates 
| loosely upon the bottom of a groove U2? cut in the hollow cylin- 
| drical part b! of the body B of the fuse. In order to enable the 
| ring C to be introduced Tato the groove L? it is split. The breadth 














| of the ring C corresponds to the breadth of the groove 2, so that 
the ring cannot move in an axial direction in the groove 12. A 
| flange c? provided on the ring C, and against which the inner ends 
of the screws a! bear, prevents any axial movement of the cap A 
upon the part b!. When the screws a! are tightened up their 
pressure is distributed by the ring O over the whole base of the 
| groove L2, so that the clamping fast of the timing-cap upon the 
| body of the fuse is avoided. When the cap A is rotated, the ring 
| © is carried round by the screws a!, so that it slides upon the 
bottom of the groove l2. In the construction shown, the timing- 
cap A embraces the body B of the fuse. The arrangement may 
| obviously also be reversed, so that the body of the fuse embraces 
the timing-cap ; the retaining-screws a! would then be screwed 
into the body B of the fuse, and the friction ring C would lie in a 
groove in the timing-cap A. (Accepted October 10, 1906.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


| 995. Coventry and Smith and Coventry, Li- 
| mited, Salford. vel-Wheel Sha; - 
| (2 Figs.) January 12, 1906.—This invention relates to bevel-wheel 


T. 





shaping-machines, and ists in a balancing device for the arms 
or grooved plates of Robey-Smith bevel-wheel shaping-machines. 
In machines of this type there are two arms or grooved plates, 
which are pivoted each at one end about a common axis, and are 


| provided at their other ends with means for altering the angles 
| of inclination of the arms, both automatically and hand, so 
that the angle between the plates can be increased or diminished. 


The arms contain grooves whichact as guides for the tools, and 
the angles of inclination of the arms are altered automatically 
during the cutting of any tooth, and can be altered by hand to 
allow of different forms of teeth being cut. The armsare usually 
| arranged nearly horizontally, so that in altering the inclination 
| of the arms one arm has to be raised and the other lowered. The 
| raising of one arm involves the exertion of considerable force, 
ey in large machines employing long and heavy arms. 
| When the inclination of the arms is altered by hand the raising 
of the lower arm is often a serious matter, ti itat- 
| ing the use ofa jack. The object of the invention isso to connect 
| together the two arms that the lowering of one will act to raise 
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the other—that is to say, to balance the one arm nst the 
other, so that to alter the inclination of both only sufficient force 
is required to ov friction. In carrying the invention into 
effect, one of the arms a is attached to one end of a flexible steel 

b. This band is passed over a pulley c carried’by a bracket 
d rigidly fixed to the standard e. The other end of the band b is 
attached to apin adjustably secured in a bracket g carried by the 





























other arm A. The points of attachment of the band b are so 
arranged that the rise of the one arm exactly balances the fall of 
the other arm. A lever or handle may be attached to the pulley 
¢, 80 that by moving this lever the positions of the arms can be 
varied. Means are provided, such as a pin j, which passes 
through the band, to prevent the latter from slipping over the 
surface of the pulley. (Accepted October 10, 1906.) 


RAILWAYS AND TRAMWAYS. 


9153, W.E. Laycock, Sheffield. Ventilators. [5 Figs.! 
April 18, 1906.—This invention relates to the construction of 
opening and closing devices for the air-inlets of ventilators, and 
more particularly to the ventilators used upon railway carriages, 
and having a perforated plate with a dished cover-plate, the stem 
of which has a quick-pitched screw-thread en) ng with a pin ; 
the object being to enable the air-passages to opened (after 
being closed) without oe dust from the interior, or sparks 
and cinders from the locomotive, to fall into the carriage. A flat 
perforated plate A is secured to the underside of the carriage roof 
or ceiling, and is provided in the centre with a depending boss B, 
the centre hole of which may be formed with a quick-pitch screw- 
thread to receive a corresponding screw ©, capable of moving 
vertically within it, or preferably, as shown, the hole through 
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the boss may be plain and provided with an inwardly-projecting 
stud D to engage with the groove G of the quick-pitch screw C, 
which arrangement accomplishes the same purpose. Upon the 
lower end of this screw C is secured a metallic dished cover E of 
a sufficient diameter to enclose the perforations or air- es 
through the upper plate A, when it is raised, and when lowered 
—say, for example, j in., or thereabouts —leaving a circumferential 
passage between the two of requisite capacity for ventilation pur- 
poses. The stud D passes through a hole in the wall of the boss 
B and enters the groove G of the screw C, and in addition to 
causing the screw and its connected cover-plate to rise or fall 
when the knob H is turned, will also retain the cover-plate when 
closed, or partly closed, by entering a recess made in the groove 
G, the stud being pressed forwards by the action of a spring J. 
(Accepted October 10, 1906.) 


3539. R.B. Holt and E. Rhodes, Leeds. Anchor- 
ing Tramway (3 Figs.} February 13, 1906.—The 
object of this invention is to provide a fixing device, whereby 
the running rails may be secu’ to their base-rails or girders in 
a speedy and efficient manner without the use of bolts and with- 
out employing cramps which require to be slotted over and moved 
along the head of the base-rail, the arrangement being such as to 
enable the running rails to be readily removed when required 
without in any way disturbing the base-rails or the. concrete 
foundation. 1 is the base-rail and 2 is the running-rail, which 
latter is secured to the former by two fixing devices. Each 
fixing device consists of a plate 3 formed with a longitudinal slot- 
hole at each end thereof, two claw-pieces 5, each having an upper 


iowardly-turned jaw 6 and a lower inwardly-turned jaw 7, and | 











being formed with a recess in the back edge thereof, and a wedge- 
piece 9 which tapers in the direction of its length and also in the 
direction of its width. Each fixing device is employed as follows : 
—The plate 3 is first placed transversely across the head 10 of 
the base-rail 1 in a position approximately near to and Hel 
with the outer edge of the base-flange 11 of the running-rail 2, when 
the two claw-pieces 5 are passed vertically through the respective 
longitudinal slot-holes in the plate 3, with the recesses in the backs 
of the claw-pieces taking over the outer edges of their respective 
longitudinal slot-holes, so as to form a fulcrum or hinge to each | 
claw-piece 5, and with the two faces of the lower jaws 7 of the | 
—— claw-pieces 5 engaging the opposite sides of the head 10 

of the base-rail 1, after which the wedge-piece 9 is oe pe in 

claw- | 


between the two faces of the upper jaws 6 of the hinged 
pieces 5, with the forward end 





base-flange 11 of the running-rail 2, when the said wedge 9 is 
driven tightly home between the two hinged claw-pieces 5, which 
latter adjust themselves on their pivots and effectually secure or 
— xy running-rail 2 to the base-rail 1. (Accepted October 10, 


20,019. T. T. Mercer, Blackburn. Tram-Car Seats. 
[4 Figs.] October 4, 1905.—This invention has for its object so to 
construct outdoor seats that in wet weather a dry seat may be 

btained. A ding to this invention, and as applied to a 
reversible tram-car seat, there are two te seats c, c, back 
to back, each free to tilt or rock on pivots in the seat-frame a, and 
to turn up against a back-rest ¢ common to both, or to turn down 
and rest on the seat-frame. The back-rest, instead of being 
pivoted at its lower end, is pivoted at each side, and at points 
slightly below the leyel of the seats. At its lower end it is 
weighted, no ly assumes a vertical position. There are 
two pivots g for each side, and the pivots take their support in 
fixed and slotted plates / on the seat-frame, the pivots lying a 
slight distance apart, so that on moving the top of the back-rest 
to and fro it rocks first on one and then on the other set of pivots. 


— 














The pivots are carried by V-shaped plates / formed with teeth i. 
Upon each seat is a quadrant d. Upon the back-rest e being 
moved in one direction, its motion serves to rotate one of the 
seats on its pivots and lower it on to the seat-frame, whilst on 
moving the back-rest in the opposite direction its motion serves 
to rotate and lower the other seat. As one seat is lowered the 
other remains elevated, the quadrant of the raised seat for the 
time being coming out of gear with the teeth in the plate. Upon 
letting go the back-rest, or the user rising, the balance of the 
back-rest serves to swing it back to the vertical, and thus cause 
it to raise automatically and return the seat to its former posi- 
tion. To protect the seats from rain when raised, the back-rest 
is or formed with an opening, and when turned up the 
seats lie with their top edges within such recess or opening, 
any water running off the back-rest falling on to the rear faces 
of the seats. (Accepted October 17, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


14,133. W.R. Oldham. Vertical Boilers. 
(3 Figs.) June 20, 1906.—In vertical boilers of the class wherein 
the fire-box communicates by tube connections with a single 
combustion-chamber so situated above it in the boiler as to be 
almost entirely surrounded by the water therein, it has been 
found that these boilers are very difficult to keep clean or free 
from accumulated matter at parts where they are most liable to 
deteriorate ; their construction also offers many obstacles to the 
withdrawal and repairing of the tubes and their connections, 
which are the parts most often deteriorated. To produce this 
class of boiler by arranging the tube connections parallel to each 
other, but at an angle to the vertical plane, so that these disad- 
vantages will be obviated, while all the advantages of those as 
heretofore constructed are retained, is the object of the present 
invention. In carrying the invention into effect, instead of 
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arranging the fire-box @ and combustion-chamber ) so that the 
tubes c, which connect the two together, are parallel to the 
vertical outer walls d of the boiler, they are arranged at an angle 
to the vertical plane and parallel to each other, while the upper 
wall f and the lower wall g of the fire-box a and c' ber b respec- 
tively are kept at right angles to the axes of the said tubesc. By 
constructing the upper surfaces / and k of the box a and chamber 
b to be at an angle to the horizontal plane, matter that would 
under other conditions accumuate thereon is carried off by the 
circulating of the water within the boiler. The flue m from the 
chamber b is preferably arranged to lead in a lateral direction, so 





that all the smoke and products of combustion will pass through 
the box p into the chimney n, which is outside the boiler, and 


| any solid matter not carried away out of the top of the said 


chimney ” will fall into the box p, from which it may be removed 
through the door q. (Accepted October 10, 1906.) 


14,061. T. J. Rayner, London. Condensing A 
ratus. [1 Fig.) Juue 19, 1906.—This invention relates ag 
improvement in ee Se or heating apparatus which 
consists of a number of tu or vessels arranged one inside the 
other, and two hollow chambers or heads for covering the ends of 


for receiving the ends of the tubes, and keeping them true with 
one another. tus consists of a series of concentric 
tubes, a, al, &., which are secured in the top and bottom 
headers or chambers ¢ and d by the ends of the tubes entering 
grooves n cut in the face of these headers, the whole being secured 
together by a bolt s and nut w, a spring p being interposed 
between the nut w and the top header c. The present invention 
consists in providing the faces of the headers ¢ and d with pro- 
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jecting pieces k integral therewith, and on one side of the grooves 
n, preferably the outside. These projecting pieces facilitate the 
entry of the tubes into the grooves n, and offer additional surface 
packing against leakage from the one tube to the other. Before 
the parts are assembled together, the grooves n are partly filled 
with a suitable soft packing material, which, on the parts being 
tightened together, is forced around both sides of the end of the 
tube in the groove n, and also along the outer face of the tube 
between it and the projecting part k. (Accepted October 10, 1906.) 


MISCELLANEOUS. 


G. Smith and the Hardy Patent Pick 
Company, Limited, Sheffield. Disintegrating Ma- 
chines, [3 Figs.) December 14, 1905.—This invention relates 
to an improved device for feeding materials to be ground to 
grinding or disintegrating machines, also to corn-mills and the 
like. According to this invention, adrum is mounted ina suitable 
casing which is fitted below a hopper, the said drum being formed 
with grooves, recesses, pockets, or their equivalents, which are 
preferably arranged around the periphery in a more or less spiral 
fashion. The drum is arranged to be rotated at the desired speed 
by suitable gearing, and in so doing carries with it the material 
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to a discharge opening in the casing, which may be located accord- 
ing to requirements. The base, or the casing, may be formed 
with openings protected with gauze, to admit air to the grinding 
or disintegrating machine. a is the drum, which is formed with 
hemispherical recesses b, and is supported by a shaft, upon which 
any suitable driving gear may be fitted. d is the casing, which is 
shown with a detachable end-piece e, whereby to enable the 
drum to be removed from the casing when required. It will be 
seen that the recesses ) are arranged in multiple spirals around 
the periphery of the drum. The casing d is formed with an inlet / 
and outlet g. (Accepted October 10, 1906.) 


18,708. C. G.P. De Laval and E. E. F. Fagerstrom, 
) olm, Sweden. Centrifugal Separators. 
{1 Fig.] August 21, 1906.—In centrifugal separators with one or 
more conical partition plates extending from the central portion 
of the drum nearly to its peripheral wall, the opening or openings 
between the edge of the said plate or plates and the peripheral 
wall is very soon obstructed by sediment from the liquid, which 
prevents the heavier liquid (the skim milk when milk is being 
treated) from passing through the opening or openings. The 
greater part of this liquid, therefore, will take the same path— 
viz., that nearer the centre of thc drum)—as the lighter one (the 
cream), whereby the se’ ting power of the machine is much re- 
duced or even totally destroyed. The present invention, which 


has for its object to overcome this difficulty, is illustrated in the 
+ 











| drawing, where a centrifugal drum embodying the invention is 
shown in axial section. a is the central feed-tube, / a partiton 
late arranged around the same, ¢ the peripheral wall of the 
rum, i the discharge openings for the heavier liquid, and A for 

| the lighter liquid. According to the present invention, the peri- 
| pheral wall eis provided with one or more inwardly-projecting 
| annular flanges or ribs d, arranged opposite to the partition plates 
| f, between which and the said flanges are formed narrow openings 
| for the passage of the heavier liquid, while above and beneath the 
said flanges are formed annular sediment chambers ¢. In sepa- 
| rating, for instance, cream, the sediment accompanying the skim 
| milk, and deposited from the liquid during its passage through the 
i ii lected in these chambers, and is thus 








r gs, is - 
revented from obstructing the opening or openings so as to im- 
the wedge 9 engaging over the , the tubes, the said heads having grooves cut on one side of them | ooae the passage of the liquid. (Accepted October 17, 1906.) 
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EQUATORIAL TWIN TELESCOPE AT 
{HE RADCLIFFE OBSERVATORY, 
OXFORD. 


THREE years ago the instrumental equipment of the 
Radcliffe Observatory, Oxford, received a very im- 
portant addition by the erection of a twin visual 
and photographic equatorial telescope, constructed 
by Sir Howard Grubb, of Dublin. Of this tele- 
scope, and of the tower and dome containing it, we 
now propose to give an account, and in doing so we 
desire to express our indebtedness to Dr. Arthur 
A. Rambaut, the Director of the Radcliffe Obser- 
vatory, and to the maker of the instrument, for the 
information which they have placed at our disposal. 

The telescope is, as we have said, a twin one, 
there being a photographic telescope of 24 in. 
aperture and 22 ft. 6 in. focal length, and a visual 
telescope of 18 in. aperture and also 22 ft. 6 in. focal 
length, mounted parallel to each other at one end 
of the declination axis. The visual telescope is 
used for guiding purposes when making prolonged 
exposures with the photographic portion of the in- 
strument ; or it is, of course, available for all visual 
work for which its aperture renders it suitable. 
We shall first describe the tower and dome erected 
to accommodate the telescope, leaving the details 
of the instrument itself to be dealt with later on. 

The dome, of which a vertical section is given 
in Fig. 1, page 820, and an external view in Fig. 2, 
page 821, is of a steel framework covered with 
papier-maché } in. thick, and has an internal dia- 
meter of 32 ft. The sole-plate, or base-ring, is truly 
planed on the lower side, and runs on the periphery 
of seventeen rollers (cast iron) 18 in. in diameter. 
These wheels have spindles 1} in. in diameter, 
which roll upon the upper edges of a truly planed 
cast-iron wall-plate of a J section, as shown in the 
detail view, Fig. 3, page 821. Nine lateral rollers, 
7 in. in diameter, are provided for preventing side- 
play, as shown by the same view, and the dome is 
revolved by a rope-wheel mounted on the same 
spindle as a pinion which gears into a set of teeth 
cast on the wall-plate. 

The opening in the dome is 9 ft. 6 in. wide at the 
base, tapering to 4 ft. 6 in. at the top, and extends 
also some fect beyond the zenith, as shown by the 
plan, Fig. 4, pyge 821. The shutter—shown by the 
view just referred to, and also by the section, 
Fig. 5—is hinged at the back of the dome, and is 
supplied with rollers that roll on a rail provided 
fur them, the radius of that rail being somewhat 
greater than the diameter of the dome—struck, in 
fact, from the hinge-bar. 

The general design of the tower which carries the 
dome is well shown by Fig. 2, already referred to. 
It is circular, and is provided with a gallery corres- 
ponding to the highest position of the elevating 
floor, and with a landing-place at the height of the 
lowest position of the elevating-floor. The landing- 
place is reached by a set of stairs from the lower 
fixed floor ground-level, as shown in Fig. 1. The 
height from level of landing-place to level of gallery 
is 8 ft. 10 in. 

The tower is provided with an elevating-floor on 
the system introduced many years ago by Sir 
Howard Grubb, and now so generally adopted in 
large modern observatories. This floor is constructed 
of steel latticed girders extending across a strong 
circular girder, the latticed girders being so arranged 
as to escape the telescope pier. On this framework 
wooden joists and flooring-boards are laid, the total 
weight of the structure being about 3 tons. There 
are eight sets of counterpoises arranged round the 
room to balance the floor so nearly that it will just 
descend by its own weight. 

An hydraulic ram 8 in. in diameter is provided 
to lift the floor, and it is capable of raising six or 
eight people under the ordinary pressure of the 
main—viz., 45 lb. to the square inch. To four of 
the eight counterpoises steel cords are attached, 
which pass under the floor at the ground-level, and 
up to the frame, which is attached to the ram- 
head. This effectually provides against any pos- 
ibility of the floor tilting, even if very heavy 
reights be added to one side. A three-way tap is 
controlled by a pair of gear-wheels actuated by 
«ords passing to the observer on the elevating-floor, 
and he has thus perfect control over the motion, 
sud can cause the floor to rise or fall at will, stop- 
jing it exactly at any position he desires. 

The floor is 25 ft. 10 in. in diameter, and is 


there is also an iron oval railing round the tele- 
scope itself, as shown in Fig. 23, page 824. Gates 
of peculiar construction are provided, both in the 
railings of the floor and in the railings of the 
landing. These gates are exactly opposite one 
another, and are so constructed that it is impos- 
sible to open them unless the floor be at its proper 
level, being automatically locked in all other posi- 
tions ; consequently there is no possible danger of 
accidents. 

The pier on which the telescope is mounted is of 
brick, 8 ft. 7 in. by 6 ft. 6 in. in plan, for most of 
the height above the ground-level, with an off-set 
near the base on which the ram stands, and on which 
the weight of the ram and the thrust are received. 
The pier is hollow, containing a shaft for the clock- 
weight, which weighs 940 lb. and has a fall of 25 ft. 

In the basement a water-engine is provided for 
winding the clock. It can either be used, when 
the telescope is at rest, to wind up the clock to 
the fullest extent, or it can be used to keep the 
clock wound while the telescope is being driven, 
thus rendering long exposures possible. As a 
matter of practice, however, it is not usual to wind 
the clock during an exposure, as the fall of the weight 
is sufficient to drive the instrument through the 
whole movement which can be given by the sector, 
of which we shall speak presently. 

The framework of the telescope-stand is in two 
parts, as seen in Fig. 6 on our two-page plate, 
which shows clearly the general design. 
casting contains the driving-clock and some por- 
tions of the anti-friction levers. The upper por- 
tion carries the polar axis. Fig. 22 on page 824 
shows parts of the instrument in course of erection ; 
while Fig. 23 on the same page represents - part 
of the stand and the breech-end of the two tele- 
scopes, 

The polar axis is mostly of cast iron, with a steel 
toe-piece at the lower end, on to which are fitted 
delicate portions, such as the clock sector, the 
right-ascension circles, &c. At the upper end is 
an arrangement for relief of friction of the polar 
axis. This device will be understood by reference 
to the general section, Fig. 6. A very hard man- 
ganese-bronze ring r, r' is shrunk on the polar axis, 
and this ring has a conical face turned upon it at 
such an angle that the lower edge r' is horizontal, and 
against this face is applied the anti-friction roller f, 
detail views of which are given in Figs. 7 and 8 on 
our two-page plate. The position of this manganese- 
bronze ring is such that a vertical line passing through 
the centre of the anti-friction roller f and prolonged 
upwards will pass exactly through the centre of 
gravity of the whole moving portion of the instru- 
ment ; thus the entire weight can, if desired, be 
carried by the roller, leaving no weight, either 
lateral or end, on the upper or lower bearings of the 
polar axis. 

The friction roller f is constructed in three parts 
(see Fig. 7), so that each section can creep on the 
other. This is necessary from the fact that the 
path of the outer roller is necessarily slightly longer, 
and that of the inner slightly shorter, than that 
traversed by the centre roller. The whole system 
of triple rollers revolves on a live ring of hardened 
steel rollers, and is carried on the end of a steel 
bar, which receives an upward thrust from a 
horizontal lever and screw at the base of the instru- 
ment. It is evident from the foregoing that the 
entire, or almost the entire, weight of the moving 
parts is thus transferred from the metal stand to 
the masonry pier itself. 

As the bearing of the declination axis next to 
the cradle carrying the two telescopes is of a very 
large diameter, it is desirable that the friction of 
this bearing should be relieved as far as possible ; 
also the end friction, which is at a maximum when 
the telescope is six hours off the meridian. It was | 
not found necessary to relieve the friction on the 
bearing next the counterpoise weight, as this is of 
small size, while the pressure on the bearing is very 
much less. 
Surrounding the neck of the declination axis 
close to the cradle (see Fig. 6) is a frame n, n | 
(technically called a ‘‘necklace”) carrying two 
rollers, the details of which will be seen in Figs. 
9 and 10. This is a strong gun-metal frame, jointed 
for convenience of getting into place, and carrying 
two rollers R, R, which rollers roll on the neck of 
the declination axis, two openings being cut in the 
metal cross-head to allow them to reach their 
proper positions, At F a hole is cut in the frame, 





provided with a steel railing all round, for safety 
sake, this railing having a top hand-rail of wood 





through which passes a stud fixed to the cross- 
‘head. This stud fits the hole sideways, but there 
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is some play in an up-and-down direction. The 
end L (see Fig. 10) of the long lever marked / in 
Fig. 6, which is centred on a ball joint on the 
cross-head, passes into a hole H in the upper part 
of the necklace, and when the telescope is six 
hours off the meridian a balance-weight b (see 
Fig. 6) on the end of the lever exerts an upward 
force on the necklace and relieves the Y bearings 
of the pressure of the declination axis, and all it 
carries (telescopes, &c.). The arrangement is fur- 
ther shown in the views, Figs. 12 and 13, on the 
two-page plate. 

When the telescope is in other positions’ the 
balance-weight b exerts a pressure not purely 
upward, but at various angles, and in this case 
the stud F acts as a fulcrum, and the force of the 
lever is exerted more on the one roller (the lower) 
than on the other, just as required. This arrange 
;ment has been found to act well for relief of all 
the lateral pressure. 

For relief of end pressure two hard manganese- 
bronze bevelled rings (m, m', Fig. 11) are shrunk on 
the declination axis, on that part which passes 
through the cube of the cross-head, and between 
these bevelled rings bevelled rollers are mounted 
| from foundation-plates attached to the cube. One of 
these is shown in Fig. 22 on page 824, already re- 
ferred to. These bevelled rollers take all unbalanced 
end pressure, which, as already stated, is at a maxi- 
mum when the telescope is six hours off the meridian. 

A single right-ascension circle, divided on silver 
/on its outer limb, and read by opposite verniers 
fixed to the casting, is attached to the toe of the 
polar axis. This circle is read by a microscope and 

illuminated by a small electric lamp, the switch of 
| which is conveniently placed. 

The upper right-ascension circle is fixed and 
read from a vernier carried by the polar axis. For 
the convenience of the observer this is readable 
from the eye-end of the telescope through the 
| prisms p', p*, p*, p', the lens n, and the telescope t. 
The lens » is so arranged that it forms an image 
of the divisions at a point x, and this image is 
| viewed by the telescope f. 
| At y a hinged reflector is placed, acted upon by 
be handle from the eye-end. In one position of 
| the handle the line of sight from telescope to image 
|of the right-ascension circle is left free. In the 
other position the reflector y intercepts the rays 
jand throws into the telescope an image of the divi- 
| Sions on the declination circle instead of those of the 
|right-ascension circle. By a simple arrangement 
of electrical switches the lamp illuminating the 
|right-ascension circle is lit only when the image of 
its divisions is thrown into the telescope, while 
the lamp illuminating the declination circle is lit 
|only when the divisions of the declination circle 
| are reflected into the telescope. 

To read the circles, therefore, it is only neces- 
|Sary to press the handle / as far as possible, when 
the divisions on the right-ascension circle will be 
seen clearly in telescope ¢ illuminated by its electric 
lamp, while by pulling the handle h outwards the 
divisions on the declination circle will be seen in the 
same telescope ¢, illuminated by its particular lamp. 
In the mean position both lamps are extinguished. 

Figs. 14, 15, and 16 on the two-page plate show the 
object-glass end of the telescope tube, and explain 
the constructicn of the cells carrying the two lenses 
of each object-glass. In the figures these two cells 
carrying the two lenses of the 24-in. object-glass 
are shown in contact, but they are now separated 
by about 4in., the spacing being determined by 
| adjusting-screws and wedges. 

Referring now to the views of the photographic 
breech-piece of the 24-in. photographic tele- 
scope given in Figs. 17, 18, and 19, it will be 
seen that the end-plate to which the metallic 
dark slide is fixed is carried upon three plungers 
(or carefully lapped, round steel bars), which pass 





| 





through sockets in the fixed portion of the breech- 


piece. At the inner ends of these plungers are 
fixed pins, two of which can be seen in the engrav- 
Immediately underneath these a ring, which 
carries three circular wedges, is so mounted that 


/it can be revolved by means of a pinion and 


button-head (shown in Fig. 19). Three springs 
are attached to assist gravity and to keep the pins 
always against the wedges; but these springs 
hardly come into action unless the telescope is 
nearly horizontal. 

As the ring of triple wedges is revolved by means 
of the focussing screw, the three plungers are caused 
to advance or retreat, and in this way a delicate 
focussing arrangement is obtained, with a certainty 
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c) 


that the plane of the photo-plate will always be! upon three pins, one of which drops into a counter- 
accurately at right angles to the axis of the telescope | sink, another into a groove, while the third bears 
when once it has been normally adjusted thereto. | on a flat surface. 

The photographic frame has its position accurately! Button-heads with springs over these three pins 
defined on the front plate, inasmuch as it rests keep the frame in position against that end-plate 
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| which is called the ‘‘orienting” plate, this plate 
| having a slight motion of orientation on the second 

plate, which forms the end of the movable portion 
of this photographic breech-piece. 

The telescope is driven by a worm ing into 
the teeth of a sector mounted on the polar axis, the 
clock which actuates the worm being fitted with 
|the system of electric control devised by Sir 
| Howard Grubb, which he has fitted to so many 
| important telescopes devoted to astro-photographic 
work. This gear, in several forms, adapted for 
pendulum control, was fully described and illus- 
trated in ENGINEERING some years ago.* The 
driving connections of the Oxford telescope are 
arrranged for hand-control, and are shown in 
Figs. 20 and 21 on our two-page engraving. Fig. 24 
on page 824 also gives a perspective view of 
a set of this control or slow-motion gear detached 
from a telescope. It may be pointed out here that 
in the case of a telescope employed for photo- 
graphic purposes, small vibrations such as are set up 
in large instruments by the use of slow motions of 
the ordinary type, have the bad effect of impairing 
the sharpness of the photographic image, and it is 
thus particularly desirable to avoid them. Ex- 
perience has shown that the differential gear 
devised by Sir Howard Grubb for enabling a frve 
pendulum to control the motion of a clock-driven 


* See Enarneerine, vol. xliv., page 630; vol. xlv., 
page 402; and vol. xlvi , page 343. 
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telescope is free from this defect, and hence its 
application to hand-control. The feature of this 
device is that it increases or diminishes the rate at 
which the driving worm rotates, without interfering 
with the rate of the driving-clock. To effect this, 
the driving-shaft is divided~at a certain point, the 
adjacent ends of the divided shaft carrying each a 
wheel with very fine teeth, and the number of teeth 
in the two wheels being unequal. Gearing with 
the rims of the two wheels is a pinion carried 
by a loose disc. If this disc be allowed to revolve 
with the wheels, the pinion simply acts as a clutch 
connecting the wheels, and the two parts of the 
shaft revolve together. If, however, the disc be 
stopped, the fact of the two wheels into which the 
pinion .gears having an unequal number of teeth 
causes one section of the shaft to be accelerated or 
retarded relatively to the other, according to the 
arrangement of the wheels. By employing two 
pairs of wheels arranged in reverse ways the power 
of accelerating or retarding the motion of the worm 
is given by stopping the one or the other of the 
discs carrying the pinions. 

Of course, the motion of the telescope so given is 
exceedingly slow, and only suitable for very fine 
adjustments. If, however, one of the pinion discs, 
instead of being merely held stationary, is given a 
motion in one direction or the other, the action 
of the differential gear becomes accentuated, and a 
more rapid adjustment of the telescope is effected. 
Carrying out this principle, Sir Howard Grubb 
has devised a very convenient arrangement, which 
enables the pinion disc to be driven by an electric- 
motor, thus rendering it possible to produce a con- 
siderable movement of the telescope in a reasonable 
time. Thearrangement, which is shown by Figs. 21 
and 24, is as follows :—The periphery of one of the 
loose discs is cut into fine teeth, or, preferably, 
coarsely milled, and provision is made for bringing 
into contact with this milled edge a leather pinion, 
driven at a high speed by a small electric motor. 
The latter is started, stopped, or reversed by a 
commutator held in the observer’s hand, and con- 
nected by a flexib’e cord to the necessary circuits, 
the arrangement being such that when at rest the 
pinion is free from the disc, and is only brought 
into contact with the latter by a special electro- 
magnet, which is not excited until the motor has 
attained a high speed. The motor thus starts 
without load—a great advantage. In practice, it is 
not found desirable to pass a heavy current through 
the long flexible cords which connect the commu- 
tator in the observer’s hand with the instrument, 
and a small current from the commutator is there- 
fore employed to actuate a set of relays conveniently 
placed ; these relays, when in action, closing the 
proper circuit carrying the heavy current and 
driving the motor in either direction as required. 

It is intended to employ the visual 18-in. telescope 
at Oxford for micrometric work when not required 
as a guider for photographic work, and the bi-filar 
micrometer which has been constructed for use 
with it presents several points of special interest. 
A general view of this micrometer is given in Fig. 28, 
page 825, while the arrangement of the micrometer 
heads and recording apparatus is shown by Figs. 25 
to 27. The micrometer screws have each a ball- 
and-socket bearing, and a prolongation of the screw 
outside the ball-bearing is carried through a steel 
sleeve or bushing, the bore of which is slightly 
greater than the diameter of the stem of the screw 
which passes through it. On this steel sleeve or 
bushing are strung the micrometer heads proper, 
as well asthe secondary or counter heads. Between 
the two is a steel plate, which is mounted from the 
end of the micrometer-box on pillars, or distance- 
pieces. 

Fixed to the steel bushing between the two micro- 
meter-heads is a small wheel cut into fifty teeth, 
while another similar wheel, cut into fifty-one teeth, 
is fixed to the counter micrometer-head. The outer 
or micrometer-head proper carries a pinion on an 
eccentric stud which gea’s across the two last- 
mentioned wheels, the effect being that for every 
turn of the micrometer-head proper the counter 
head advances one-fiftieth of a turn. 

Both heads (or drums) are furnished with divi- 
sions on silver and a set of raised divisions and 
numbers cut in steel, the latter being used in con- 
nection with the recording apparatus, which we 
shall now describe. 

Two spools carrying paper tape are mounted 
on the end of the micrometer, and the tape is made 
to travel round a portion of the drum and under a 
pad which can be forced against the heads to take 





an impression of the raised type. It is found that 


the best covering for this pad is linoleum. Itis 
easily fitted in place and retains just the proper 
degree of softness and elasticity longer than any 
other substance tried. 

The micrometer-head carries a single arm, in 
which is a radial slot. A steel pin attached to the 
drum fits in this slot. Since the only connection 
between the micrometer-screw and the divided 
drum is through this slot and pin, it will be ob- 
served that any pressure exerted by the pad 
against the drum is not communicated to the screw, 
but is borne entirely by the steel bushing. 

From the particulars above given of the new 
telescops at Oxford, it will, we think, be seen that 
Dr. Rambaut is to be congratulated on the posses- 
sion of an instrument of much value for astrono- 
mical research, and he has our heartiest good wishes 
for its successful use. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the Institution of 
Mechanical Engineers was held on Friday last, the 
14th insf., at the Institution House, Storey’s 
Gate, the chair being taken, in the absence of the 
President, by Mr. T. Hurry Riches. 


Steam Posttc-ServicE VEHICLES. 


The minutes of the previous meeting having been 
read, and the announcement made that 64 candi- 
dates had been elected, the discussion on Mr. 
Thomas Clarkson’s paper, entitled ‘‘Steam as a 
Motive Power for Public-Service Vehicles” (see 
page 709 ante) was continued. This paper was 
read and discussed on November 16, and was further 
discussed at a special meeting held on November 30, 
as already reported.* 

The resumed discussion was opened by Dr. Hele- 
Shaw, who remarked that on looking into the pro- 
blem of the design of Mr. Clarkson’s omnibus it 
would be seen that it consisted essentially of the 
burner, the boiler, and the ‘mode of regulation. 
The burner alone had overcome a difficulty which 
had baffled many inventors. The speaker had seen 
numbers of burners which, while working admirably 
in the hands of the inventors, had ceased to do so 
in the hands of other people. In burning petroleum, 
the problem to be solved was to produce an auto- 
matic regulating appliance, and here arose two 
difficulties. If the burner became too hot, the 
hydrocarbons dissociated, and the burner failed 
from that cause ; if it became cold, there was con- 
densation, and choking immediately resulted, and 
again failure arose. Next came the question of 
the boiler. From the remarks that had been 
made the speaker gathered that there were not 
many who appreciated the use of what the inventor 
had called the ‘‘ratchet.” This boiler absolutely 
inverted the ordinary principle of a steam boiler, 
as it took water in at the top and delivered 
steam at the bottom. He would not pretend to 
enumerate all the difficulties that ordinarily fol- 
lowed upon such an arrangement, but he would 
point out that in coil boilers of this kind, if 
the throttle-valve were closed for any time, the 
steam would rise to the top coils, and water would 
settle in the bottom turns, so that when the engine 
was again started it would for a time get water 
in place of steam. By the ratchet system Mr. 
Clarkson had got over this trouble; and this 
invention alone was sufficient to stamp Mr. 
Clarkson as a man of great inventive ability. 
With an omnibus service, always starting and stop- 
ping, the ratchet system was of the highest impor- 
tance. The speaker was aware that the burner and 
the condenser had both been invented for over ten 
years. Mr. Clarkson was the first to get that 
metallic contact with the small coils that made a 
successful air-condenser. Referring to the diagram 
of the pipe lines in the author’s paper, the speaker 
said that in spite of the almost bewildering com- 
plexity, not a single one of the pipes was superfluous. 
Mr. Clarkson had been, during ten years, per- 
fecting the means by which automatic control was 
effected. The lesson of that diagram was almost to 
be learnt from the fact that the boiler, burner, and 
condenser were in a small corner, while the system 
of distribution and regulation occupied the bulk of 
the page. Dr. Hele-Shaw had been one of the 
judges at a competition at Richmond about eight 
years previously, when Mr. Clarkson introduced 





* See ENGINEERING, pages 688 and 753 ante. 





his first successful motor vehicle. At first it was 
simple, but the author had evolved all the late 

complex arrangements because of their absolut: 
necessity. The fact that a man absolutely ignoran: 
of any part of the mechanism could take his seat o: 

the box of an omnibus in London, and drive it a]! 
day, merely having to steer, was, in the speaker’, 
view, evidence of an ideal system. No one, ex- 
cepting M. Serpollet, knew so well as Mr. Clarkson 
the difficulties of solving the multifarious problem 

entailed. 

The next speaker was Superintendent Bassom, 
Chief Inspector, Public Carriage Department, New 
Scotland Yard. He said, firstly, that the Scotland 
Yard authorities were as anxious as any one that 
the most perfect vehicle should be put upon th: 
road. He felt that he was a destructive critic 
Mr. Clarkson would confirm this; on the other 
hand, the author would doubtless admit that in his 
dealings with Scotland Yard no unnecessary ob- 
stacle was put in his way. Mr. Clarkson had 
shown that steam had had a good start of every 
other method of propulsion on the road. Com- 
mencing with the time that Hancock ran his first 
steam vehicle, in 1840, the author had brought 
the narrative down to his own system, practically 
the only one for steam- buses now running in 
London. The question arose, Why had steam 
not made more progress? Many years pre- 
viously two steam-trams had been run in North 
London, but had proved failures. The De Dion- 
Bouton Company had also put on a service of 
steam-omnibuses at Hounslow. Yet steam had 
not progressed ; and out of the 800 motor-vehicles 
on the streets of London to-day, only about forty 
were propelled by steam. There were one or two 
points upon which he desired to join issue with Mr. 
Clarkson. The paper had set forth the advantages 
of steam for public-service vehicles, and upon three 
of these advantages the speaker would like to com- 
ment. Firstly, the employment of a safe and 
cheap fuel. The fuel used by Mr. Clarkson was 
the ordinary paraffin. At the temperature of 
the atmosphere paraffin was comparatively safe. 
Mr. Clarkson passed the paraffin round a coil over 
the burner, and so greatly heated it, thus ren- 
dering it anything but a safe fuel. In support 
of this statement he would point to the number 
of fires occurring on the public-service vehicles in 
London, a good many of which had been on the 
steam-vehicles. These might have been due to 
want of knowledge on the part of the driver, or it 
might have been there were defects in the burners ; 
but, in the speaker’s opinion, paraffin was not so safe 
as petrol under ordinary conditions. In regard to 
cheapness of the fuel, paratiin, bought in bulk, 
would cost 5d. a gallon, and petrol 10d. a gallon. 
Mr. Clarkson had claimed 2} miles per gallon of 
paraffin, but the speaker believed that in actual 
running the results showed 2 miles per gallon. 
The same quantity of petrol, however, would 
give about 7 miles; and it did not, therefore, 
appear that paraffin was as cheap as contended. 
There was, of course, the possibility that drivers 
might be more wasteful with paraffin. Next there 
was the alleged absence of smell. He believed, 
however, that anyone who had followed a steam- 
omnibus for a short distance would bear him out 
when he said that the vehicle was extremely 
‘*smelly.” Another advantage claimed was flex- 
bility of drive and simplicity of control. He 
was prepared to allow the flexibility of drive; 
but in regard to simplicity of control, he would 
point to the complexity of pipes, which had almost 
puzzled Dr. Hele-Shaw. A reference to the dia- 
gram in the paper would show that, in addi- 
tion to the steering-wheel, the driver had under 
his control the throttle, the needle-control lever, 
foot-brake, and burner-regulator. Account being 
taken of these, and of the fact that the driver had to 
be continuously watching the traffic, and also the 
various dials in front of him, he ventured to suggest 
that the steam vehicle was not controlled so very 
simply, and that a good deal too much was pul 
upon the driver. When an accident happened, 
people said ‘‘ the driver had gone wrong,” or “‘ he 
did not understand ;” the speaker thought, how- 
ever, that if the people in question attempted to 
drive a public-service vehicle through the crowded 
streets of London, then some of those most ready 
to condemn would be the first to get iato difh- 
culties. 

Turning to the question of the burner, Mr. 
Bassom contended that thai was less simple than 
it looked. Some three weeks previously, he and 
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a competent engineer had endeavoured to take 
brake tests of one of Mr. Clarkson’s omnibuses, 
and in order to do that it was necessary to start up 
the burner. Mr. Clarkson had claimed that the 
burner could be lighted in 50 seconds. It had fallen 
to the speaker's lot to — the starting handle 
on one oceasion, and he had ground away for 10 
minutes without any result. The engineer thought 
that there was plenty of flame coming through to 
heat up the burner, and therefore turned on the 
tap at the side to light up the burner. The result 
was that a lot of liquid paraffin passed through, and 
as soon as the burner did light, it nearly burnt the 
place down. However, a fair supply of sand was 
available, and no mischief resulted. The author 
had said that the method of breaking up the flame 
reduced noise ; the flame, issuing from thirty ports 
in the form of a basin, was received and steadied 
by a conical frustum, which became incandescent. 
Those who had seen Mr, Clarkson’s omnibuses 
running at night would have noticed that 
there was a big sheet of flame, nearly a foot, on 
either side, frequently dipping down into the road 
in the form of a e. The reason for this was 
not known to the speaker, but the flame was not 
in the form of a basin. On the question of smoke, 
Mr. Clarkson had not claimed that his omnibuses 
were smokeless, and the speaker would be content, 
therefore, with observing that the amount of 
smoke issuing from them was really alarming. 
One or two causes for this smoke suggested them- 
selves. Mr. Clarkson had mentioned excessive 
cooling of the vaporiser; that, doubtless, would 
arise from the fact that liquid paraffin was 
passing into the burner. Another cause was 
probably the want of sufficient air. If it were 
the case that too rich a mixture was passing 
into the burner, it indicated that there was 
insufficient suction. So far as the speaker under- 
stood, the suction was dependent upon the pressure 
(about 40 lb.) in the small oil-tank having a direct 
influence upon the jet, that pressure creating a 
vacuum in the jet-nozzle, thus causing air to rush 
in. If there were not sufficient pressure, there 
would be insufficient air, with the result that the 
mixture would be too rich. Mr. Clarkson had 
made the suggestion that the products of combus- 
tion should be carried upwards, and this would 
entail the use of a canopy or cover for the protec- 
tion of passengers. Scotland Yard, however, raised 
objections to the use of canopies on public service 
vehicles for a number of reasons. 

Mr. Clarkson here interjected that he would be 
glad to hear them. 

Complying with this request, the speaker said he 
would give two reasons. One was on account of 
wind pressure. He could not say what would be 
the opinion of authorities as to the amount of wind 
resistance there would be, but he believed that 
even with a normal wind it would be enormous ; 
but when there was a head gale blowing, the power 
of the engine had to be very greatly increased to 
counteract the added resistance, and every foot of 
space added to the car created an extra pressure of 
the wind to be overcome by the engine. Again, 
there was the side pressure of the wind, and 
although a motor public-service vehicle might, in 
its present state, be comparatively safe from over- 
turning, yet if the top hamper were increased, and 
a great surface put on the top of an omnibus, the risk 
of overturning due to ruts or camber in the roads 
would be greater. A collapsible canopy had been 
suggested, but the speaker regarded this as out of 
the question, because a man had little chance of 
pulling up several square feet of canvas against a 
gale of wind. At Scotland Yard they were cer- 
tainly not without reasons for objecting to canopies. 

Continuing, the speaker pointed out that Mr. 
Clarkson had dealt at some length with skidding, a 
question which was one of the most difficult to 
solve, and at the same time one of the most serious 
in connectiou with public-service vehicles. Any- 
one who could find a remedy would confer a boon 
upon the public. A previous speaker had stated 
that at Torquay the difficulty had been overcome ; 
London would be glad to know how this was done. 
Che same speaker had referred to the composition of 
the tyres, and, although many kinds of compositions 
had been put on the London streets, the evil of side- 
slipping had never been overcome. It had seemed 
to Mr. Bassom that there was, with steam-buses, 
even a greater tendency to skid than with petrol- 
buses ; though for this he could not offer any reason. 
Once the steam-vehicle started skidding, it ap- 
peared to continue to do so, They had conjectured 





at Scotland Yard that a possible contributing factor 
might be that Mr. Clarkson’s omnibuses carried 
two large tanks at the back, containing 30 or 40 
gallons—one of oil and the other of water. This 
was a good deal of weight outside the wheel-base. 
When the vehicle was on the camber of the road 
—and roads were in some places cambered to a 
greater extent than they should be—the liquid in 
the tanks inclined to the side of the camber. 
When the omnibus was endeavouring to right itself, 
there was a surging movement in the tanks, a 
swaying back and forwards with the motion 
of the vehicle. Once the wheels had started skid- 
ding, this motion might help such skidding to con- 
tinue. Whether that were the cause or not, he would 
venture to suggest that the surging movement 
might be overcome by putting baffles in the tanks. 

As custodians of the public safety, the authorities 
of Scotland Yard were obliged to take note of many 
things—amongst them that the steering of Mr. 
Clarkson’s omnibuses was somewhat slow. Mr. 
Clarkson used what the speaker considered to be 
the best form of steering—the square thread and 
nut. There was very little wear with this form of 

ear, and backlash and other things were taken up 
tter than with the ordinary worm and quadrant. 
He did not know whether to attribute slowness of 
steering in Mr. Clarkson’s vehicles to the fact that 
the thread of the worm was rather fine, or to the 
excessive weight in the front or in the rear. 
The fact remained, however, that the gear was 
slow in its action. The last point to which the 
speaker desired to direct attention was connected 
with brakes; which were not very satisfactory on 
steam-omnibuses. Notwithstanding that the driver 
had a throttle wherewith to control his engine, he 
had to depend upon his brake to a great extent. 
The internal expanding brake on the road wheels 
was very difficult of adjustment, and it would be 
understood that when adjustment was difficult it 
was apt to be neglected ; the night shifts in a garage 
charged with the duty of adjusting brakes fre- 
_—— did not do the work as they should. The 
river was thus sent out with a faulty brake in the 
morning, and it was not until something happened 
that he realised that there was a defect. The hand- 
brake also was a somewhat difficult thing to adjust. 
In one instance it was necessary to take up the 
floor-boards inside, and adjust the nuts. A speaker 
had previously referred to this matter, suggesting 
that the adjustment-screw might be put at the 
other end ; this suggestion Mr. ) waa regarded as 
good, and if carried out, there would be less trouble 
with brake adjustments. 

Mr. J. Johnston, of Fulham, said that he had 
followed Mr. Clarkson’s paper with great interest, 
but he much regretted that the author had not 
added particulars of the working of London omni- 
buses. Information relating to some single-decked 
vehicles at Torquay had been given, and both Mr. 
Clarkson and the company were to be congratulated 
on the satisfactory performances, especially as 
the generators were of the ordinary American 
fire-tube pattern, of which few people could 
give a satisfactory account. The trouble with 
these was that the tubes were but partly sub- 
merged, the upper portions, being continuously 
wetted and dried again, acted like irresponsible 
thermostats, working themselves loose on the tube- 
plates. He believed that Mr. Clarkson had welded 
in his tubes; in one case that was within the 
speaker’s experience this course had been taken, 
but the trouble was only shifted from the ends of 
the tubes to the tube-plate joint. Referring to the 
list of advantages submitted by the author, Mr. 
Johnston concurred with the previous speaker in 
not regarding the steam omnibus as free from smell. 
He had seen two of the fires to which the previous 
speaker had referred, and, being a maker of 
burners, he knew tae cause to be the flooding of 
the burner. In one case the fault was with the 
driver, who had started with the vaporiser too cold. 
The speaker had seen that the burner was flooding 
before entering the omnibus at Hammersmith, and 
on pointing this out to the driver, the latter explained 
that it would right itself. This it did not do, and by 
the time Shepherd’s Bush was reached the omnibus 
was leaving a stream of burning oil in the street, 
and flames were issuing from the flues. The natural 
result was that the vehicle had to be stopped and 
the burner extinguished. The delay of twenty 
minutes that ensued might have been saved by 
devoting a couple of minutes to the burner before 
the start. 

Another point upon which Mr. Johnston would 








comment was the reserve power for hills, and for 
overcoming inertia of starting. Advantage in over- 
coming starting inertia was rightly claimed by the 
author ; but the power reserve for hills was open 
to question. The reserve of the flash or semi-flash 
boiler was, at any time, very small. Climbing the 
hill from Shepherd’s Bush to Notting-hill Gate he 
had observed petrol-buses passing those of Mr. 
Clarkson's design before the top of the hill was 
reached, and the same thing had happened in the 
case of the climb towards Cricklewood. The 
steam-buses were not, however, passed at the early 
stages of the hills, but when nearly at the top. The 
speaker believed that what happened was that the 
boiler began to prime, and instead of sending 
superheated steam through to the engine, it 
ed hot water and steam. He had observed 
rom a seat in the front of a Clarkson omnibus 
that when travelling up hill at the rate of about 
12 miles an hour, suddenly, without the driver 
touching the throttle-valve or the pressure falling, 
the omnibus would slow down, and presently the 
pressure would fall to about 100 lb. Unless by 
wet steam, the speaker did not see how this was to 
be accounted for. There was no remedy for this 
in the automatic regulation, because the pump was 
utting in water faster than the burner could turn 
it into steam of the right temperature. If the 
vehicle were kept going, the engine would take all 
it could get, water and steam; if, on the other 
hand, it stopped, the pressure would rise and shut 
down the burner ; the pressure, however, was hot- 
water pressure, and not the pressure of super- 
heated steam. The only remedy was to shut off 
the feed by hand. 

Mr. G. Beaumont said it was surprising that 
steam pressures approaching 1000 lb. per square 
inch, and steam temperatures as high as 1200 deg. 
Fahr., could be used successfully and economically 
in engines giving, perhaps, 20 horse-power. But the 
circumstance that these high pressures and tem- 

ratures continued to be successful, at once 

irected attention to the systems of control in use. 
After some years of practical experiments it would 
seem that the systems of control divided them- 
selves into two: that in which the control of fuel 
and water was entirely automatic, and that in 
which this control was entirely in the hands of the 
driver. The results of running with these two 
systems left, so far as economy was concerned, 
little to choose between the two—between the best 
results of one or the other. From the point of 
view of the driver, however, automatic regulation, 
if successful, was to be commended. There would 
be times when the public-service vehicle would 
have to be run in thick traffic, and when the atten- 
tion of the driver might be engaged not only in 
steering, but also in the use of the brakes. On such 
occasions automatic regulators were most essential 
for controlling the whole steam system. In a 
vehicle in which the supply of fuel and water was 
regulated by hand-control, it puzzled the speaker tx 
know what would happen when, at times, after work- 
ing possibly at full power, it became suddenly neces- 
sary to stop the supply. Unless the rate of work- 
ing the pumps were controlled, or unless a skilled 
driver were ready to regulate the rate of supply, 
very wet steam would result. It might happen 
that more water would be provided than was needed, 
so that the boiler would be overcharged, and wet 
steam would be supplied in spite of the temperature 
of the flame. 

Mr. Clarkson, in replying, said that the discus- 
sion had been remarkable on account of its length, 
and because, until that evening, there had been an 
absence of anything in the nature of destructive 
criticism. He was obliged to Inspector Bassom 
for relieving the monotony of the prcceedings. 
Turning at once to the detailed points raised 
in the debate, he regarded the record of re- 
sults at Torquay as most striking. Torquay 
had been selected because it supplied the example 
which had been longest in operation. It was 
there that one of the first public services in this 
country had been started, and this was the only 
case, so far as he knew, which supplied details of 
working for three years in succession. The high 
record obtained was not merely due to the con- 
struction of the cars themselves. Good manage- 
ment was also a factor, and he looked upon the 
result of 3 per cent. lost mileage in the first year, 
1 per cent. in the second year, and 0.98 per cent. 
in the third as a great tribute to the engineer in 
charge. Successful results were not likely to follow 
from a combination of good cars and bad manage- 
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ment, but he would defy anyone to get a successful 
result from the best of management and a badly- 
constructed car. He had written to Mr. Fuller, ae r 
and had received a reply to the effect that| 
out of the eight cars, he had, during the summer, a 
reserve of one car, and ran seven. During the 
winter, one car—a char-a-banc—-was laid up alto- 
gether. There was one car in the paint-shop during 
the winter months, and five running, leaving one in 
reserve. Mr. Fuller considered that the best 
results were obtained by running six cars, keeping 
one in reserve. Remarks had been made as to the 
introduction of the tramway service into Torquay, 
and he thought it would be misleading if he failed 
to explain briefly how it came to pass that in a 
place so well served by motor-buses, tramways 
should be introduced. About four years free va 
the Corporation had commenced negotiations with 
a tramway construction company, and consider- | 
able pressure was brought to bear upon the 
authorities to authorise the tramway. Not feel- 
ing very sure in the matter, the authorities issued 
a post-card ballot, with results overwhelmingly | 
in favour of improved facilities for transport. | 
The only proposal before the ratepayers was | 
the tramway scheme, and the majority obtained 
convinced the Corporation that they had a mandate | 
to proceed on these lines. Some of the leading | 
residents, however, thought motor-omnibuses would | 
answer the purpose. They combined to form a/| Fic. 24. 
small company, and the omnibuses were started a 

few months later, with the results now known. The | keeping the omnibuses in good condition, they had 
capital of the company was 5000/.; they paid 74 per | 28001. in the bank to their credit. The ‘tramway 
cent, each year, and at the end of three years, while | scheme had cost over_80,000/, for laying the road 

















and providing power and cars ; but the undertaking 
had not yet carried a single passenger. The speake: 
believed some difficulty had been experienced with 
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the surface-contact system, which had been adopted, 
and this had occasioned delay. The omnibuses had | 
carried 14 million passengers, and, as would be 
seen, were earning very good profits ; but he could | 
see no chance of a tramway succeeding in Torquay | 
with such a large capital outlay as that required. | 
Colonel Crompton, Mr. Clarkson said, had referred | 
to the peculiar action of the automatic generator, in | 
what he called its ‘‘sulkiness.” There were some 
interesting physical problems connected with the 
working of the generators ; but it was not possible, 
in the short time at his disposal, to go into them in 
detail. The point he considered absolutely impera- 
tive was good thermal governing—that was to say, 
automatic control of the fuel by the temperature 
of the steam generated. He had been criticised 
for not using sufficiently superheated steam; he 
had found 800 deg. Fahr. desirable, but was told 
that he should use steam at 1200 deg. He considered 
it inexpedient to go beyond 800 deg., for the 
reason that there was no material from which 
to construct a durable generator for those higher 
temperatures ; it was necessary to wait for the 
metallurgists to provide suitable fire-resisting 
steels. At the present time the limitation was 
at the point where the steel began to oxidise 
and scale. Personally he was not prepared to 
sacrifice the generator for the advantage of getting 
a little more economy with highly- superheated 
steam. It might be justifiable in certain cases, such 
as on race-tracks or for climbing hills, to destroy 
the generator in a week or a few days; but these 
were not the duties of public-service vehicles, 
where steadiness, trustworthiness, and certainty of 
action were required. The author, continuing, 
pointed out that Mr. D. J. Smith, Mr. Serpollet’s 
representative, had referred to the higher tempera- 
tures, and had also mentioned the temperature of 
the exhaust as being 800 deg. Mr. Clarkson could | 
see no economy in throwing away exhaust steam 
at that temperature ; no better result was obtained 
by starting with live steam at 1200 deg. and ex- 
hausting at 800 deg.; it was better to use live | 
steam at 800 deg. and exhaust down to 200) 
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fore, be gathered that it was not desirable to have 
too pure a rubber. He thought that the explanation 
was thata very pure soft rubber adapted itself too 
easily to the configuration of the roads, and over- 
laid the mud instead of squeezing it aside ; the 
harder rubber got through into contact with the 
road surface, securing, in that way, a better grip. 
At the present time he did not believe it was 
| necessary to use chainson the omnibuses at Torquay. 
Referring to the remarks of Mr. Hans Ranotd 
| upon transmission gear, and what he stated regard- 
ing the employment of chains, Mr. Clarkson said his 
reason for adopting chain-gear was chiefly that it 
| had a high efficiency. Chains also gave flexibility, 
| and a lighter axle could be used, the dead-weight 
| carried directly by the wheels being reduced. Pro- 
fessor Spooner had mentioned the Perkins boiler, 
|and the speaker believed that the principal reason 
Perkins did not make greater progress was his 
failure to appreciate the importance of thermal 
control, The speaker had made Perkins metal 
| some years ago, and tried it aa eee a ger It 
was true that an engine cou run without 
a Sy | lubrication by using this metal, but it was ex- 
| tremely brittle. If a piston ring were dropped, it 
of metal were heated to redness beforehand. The | would break like glass; the metal was too brittle 
importance of forced lubrication had been empha- | for practical purposes. Professor Spooner had 
sised, and enquiry had been made as to the joining | suggested an extension of the regenerative principle, 
up of the coils. The coils were principally welded, | but there was no possibility of doing more than 
as this was found to make the most practical job ; | bringing the coolest water into contact with the 
some of the coils, however, were joined by the | coolest gases, and this he had done. Mr. De Prelle, 
Perkins union—a right and left-hand thread, in|the engineer of the Road-Car Company, had 
which the two ends of the coils were drawn to-| alluded to.a transmission gear in which he was 
gether forcibly, one being flatand the other in the | interested, and the employment of a double clutch 
shape of a V. to bring the velocity of the teeth to zero before the 
The radial spacing-bar was employed, in the | chan e took place. Theoretically this was correct, 
first place, to retain the coils in shape. When a coil| but Mr. De Prelle’s as yy" of the means by 
was made and taken off the former, it was very| which it would have to effected had more 
elastic and somewhat unstable, so the spacing- | than ever convinced the speaker of the extreme 
bars were used to preserve the shape. After that desirability of employing a more flexible kind 
the spacing-bar was employed as a support to ot motor, one in which change-gears could be en 
the-coil above. Side-slipping Mr. Clarkson re- | tirely dispensed with. 
garded as a matter of vital importance. The first Referring to the remarks of Mr. Pendred, who 
car or two sent down to spoke of the deposit in the fire-tule boiler, and 





‘orquay had very i _ an 
asked where it went to, Mr. Clarkson said it 





deg. or 300 deg., thus preserving the generator. ‘soft rubber tyres, the rubber being very pure. | 
W ith regard to the employment of automatic | These tyres had lasted well; one, he believed, had| went out with the steam, If there were in a 
devices, Mr. Clarkson considered that the excellence | stood for over 25,000 miles. The people of Torquay | steam-pipe pockets in which there would be not 
of the public-service vehicle was to be estimated | had declared, before running was commenced, that much circulation, after a time they would be more 
vy the degree of perfection in the working of these | it would be impossible to keep the omnibuses | or less fouled by the accumulation of mineral 
appliances. The case of the horse was a precedent. running because the Torquay roads were made up salts from the water, supposing a highly-mineralised 
\n important point in the use of his generator | with oolitic limestone, which was extremely greasy water to be used. The water at Torquay was a soft 
was to have sufficient pumping capacity, for reli- in certain conditions of the atmosphere. e roads surface water from Dartinoor, somewhat peaty, but 
ance was placed upon the pump to produce the were also considerably barrelled. e pure rubber, | the small amount of vegetable matter it contained 
pressure necessary for working. Mr. Smith had | being soft, was subject to side-slip in wet weather, | was not at all injurious. Mr. Stephen Terry had 
mentioned an evaporative performance of 231b. per! so that it was n to carry a s chain referred to the fuel question—a vital matter. It 
square foot of heating surface; as, however, he | on the car, to be a plied when necessary to one of had surprised Mr. Clarkson that more had not been 


had not given any data as to fuel consumption, or|the rear wheels. ter, the quality of the rubber said on that point, as it was a matter of importance 


duration of trial, it was not possible to deduce fell off, but there was compensation, for, although to manufacturers and users equally. The problem 
‘nything from the instance. Of course, anything| the tyres did not last so well, they had the advan- | was one of supply and of cost. Whether petrol 


could be got for a short time, especially if the mass | tage of not being liable to side-slip. It might, there- would always obtainable at anything like its 
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present price, and whether the quantity produced 
would be equal to the necessities of public-service 
and private cars, was a serious consideration. It 
had become so important a matter, indeed, that the 
Automobile Club (the Motor Union Section) had 
appointed a Fuels Committee, and the Society of 
Motor Manufacturers and Traders had employed 
the services of an expert chemist to look into the 
prospect of finding a substitute for petrol. The 
report of the chemist had been published, and it 
practically stated that the only available substitute 
was de-natured alcohol. This could be produced at 
2s. a gallon from potatoes at 2/. a ton ; that was 
not allowing anything for excise duty, which, it 
was assumed, would be remitted. The calorific 
efficiency of alcohol was not so great as petrol, and 
alcohol at 2z. a gallon would probably be equivalent 
to 2s. 6d. a gallon for seleel, He would therefore 
take the result of the investigation as giving the 
possible top limit to which the price of petrol might 
go. The price at the present time varied according 
to the country, but the speaker knew of one 
municipal corporation, buying about 6000 gallons a 
month, who paid 10?d.; they got four miles a 
gallon out of it, which worked out to over 24d. a 
mile for fuel. 

Mr. Clarkson next read a quotation from the 
report to which he had previously referred. There 
was, the author of the report said, one point with 
regard to the production of petrol he would like to 
bring forward—that when crude oil was being dis- 
tilled, the makers must have an eye to the second 
product—illuminating oil. It would not pay the 
oil people to produce oil in order to get the petrol 
from it. It was necessary to dispose of the whole 
lot ; and the illuminating oil had to be considered. 
The price of petrol was regulated by the price of 
other products, which were necessarily produced at 
the same time. 

Continuing, Mr. Clarkson said that the fuel ques- 
tion was one which would, in the future, very 
much engage the attention of those concerned with 
public-service vehicles. Mr. Terry had also spoken 
of the hunting cog, which was a very useful thing 
as devised by millwrights in the old days. It was 
not, however, found necessary to provide a hunting 
cog, in view of the more accurate machine-cutting 
of gears of the present day. Mr. Holroyd Smith 
had mentioned the employment of tappet or mush- 
room valves as against piston-valves. The author 
was using piston-valves at the present time. For 
higher temperatures mushroom valves would be 
useful. No difficulty arose from air-locks in the 
generator owing to the steam ratchet, as had been 
suggested. Enquiry had been made as to the size of 
the condenser. There were 310 ft. of tubing, 4 in. 
in diameter. In regard to Mr. Halpin’s suggestion 
about the condenser fan, the speaker had tried 
several forms, some with six blades and others 
with four blades, but had found the four-bladed 
type gave the best results. It was not merely an 
agitator, but was really a propeller. Mr. Halpin had 
suggested using the mvtion of the car as a means 
of cooling the air, and employing deflectors to bring 
the airon to thecondenser. The speed of the cars, 
however, was not sufficient to justify this device 
in the case of omnibuses; with a train going at 
30 or 40 miles an hour it would be worth while, 
but not with an omnibus moving at 10 or 12 miles 
an hour. 

Mr. Clarkson next proceeded to deal with what 
he described as the most interesting part of the 
discussion—the remarks made that evening. Dr. 
Hele-Shaw had seen the work, and there was 
nothing of a destructive nature in his observa- 
tions. Turning to Inspector Bassom’s remarks, 
Mr, Clarkson said he fully understood the diffi- 
cult position a oe by the Chief Inspector at 
Scotland Yard. is worst enemy, however, would 
not accuse him of partiality. It certainly seemed 
strange that steam had not made more progress 
on the road, but it must \be remembered that 
tho ordinary methods of steam - generation and 
application were unsuitable for road service. The 
employment of two men, a driver and a stoker, was 
not permissible ; consequently the adoption of the 
automatic system was essential. It was not diffi- 
cult to see why, out of 800 motor-omnibuses in 
London, only 40 were using steam. When, a year 
or two ago, the great earning power of the motor- 
bus was recognised, the companies were compelled 
to get as many as they could. At that time the 
petrol engine was the only thing they could get for 
the purpose. Atthe present time practi the 
only steam-omnibuses running were those of his 





own make. He would join issue with Inspector 
Bassom regarding the safety of handling and 
storage of large quantities of liquid fuel. There 
had been many fires and many lives lost in 
garages as a consequence of the highly inflammable 
character of petrol, whereas by the employment of 
heavy oils, such as paraffin, risk in the garage 
was removed. It was his intention to take steps to 
prevent the emission of smoke. 

The difficulty of making these highly organised 
machines would be recognised ; and it was not satis- 
factory that they should be placed in the hands of 
drivers who had no mechanical instincts. There were 
some good drivers, but the most foolish things were 
done by others, and then the makers were blamed. 
He was glad that the Scotland Yard authori- 
ties were taking steps to see that only quali- 
fied men should have charge of mechanically-pro- 
pelled omnibuses. It was difficult, Mr. Clarkson 
continued, to understand the objection to the canopy 
in the case of an omnibus when it was allowed on 
atramcar. He attributed the difference of opinion 
to the fact that the Board of Trade legislated for 
tramcars, and Scotland Yard for motor-buses. The 
only objections he had heard was the increased 
draught and the increased ag: required from the 
motor. He could not see how these matters con- 
cerned Scotland Yard. If the fuel cost were 
higher, that was the business of the proprietor, 
and against it might be set the chance of 
carrying more passengers in wet weather. When 
top-deck coverings were used on tram-cars, the 
earning power of the cars was much increased. 
He had also heard that top-deck coverings were 
an obstruction to the view of people on second 
and third floors; but that was not an objection 
which he was prepared to treat seriously. If the 
question of capsizing were gone into carefully, he 
believed the risk would be found to be negligible. 
The weight of the canopy would not, he thought, 
exceed that of two persons on the roof. Mr. 
Bassom had pointed to the difficulty with the 
burner ; that was the great problem. They had 
to make the burner work under varying conditions 
of atmosphere and wind, from maximum to 
minimum flame. A chimney was not allowed, nor 
a natural draught. Personally, he asked that the 
natural way should be allowed. The Torquay 
people, although fastidious, had found no fault with 
the smell of the omnibuses. Inspector Bassom 
had commented on the slowness of the steering. 
The speaker considered slow steering was an 
advantage in the case of public-service vehicles. 
Drivers had no business to be going round corners 


fast. It also afforded the driver a greater mecha- 
nical 4° sage over the wheels, and he could 
control the vehicle easily with one hand, no great 


amount of force being necessary. In conclusion, 
he would assure the meeting that from what he had 
heard and seen he was more than ever convinced of 
the suitability of steam as a motive power for 
public-service vehicles. 


Licutine or Ramtway Premises. 

A paper, entitled ‘‘Lighting of Railway Premises: 
Indoor and Outdoor,” by Mr. Henry Fowler, 
Member, of Derby, was next read by the author, 
and discussed. e commence to print this paper 
in full in our present issue, and may, therefore, at 
once proceed to the discussion. 

Mr. A. P. Trotter said that the economic part 
of this interesting paper was of great importance. 
No close estimate could be made by eye of the 
candle-power of a lamp, or of the illumination 
produced by it, and the wild statements made by 
advocates of different systems should be checked 
by actual measurement. An impartial investiga- 
tion by an engineer who had charge of the lighting 
of a great lbety system was much more valuable 
than that of a consulting ant, and the present 
paper was not a mere report of measurements, but a 
record of practical arrangement of lights, and of 
the results obtained. 

Comparisons of the different systems would have 
been facilitated if the author had given a table or 
summary of the costs in candle-power hours, or the 
cost of a candle-power year. Insuch a comparison, 
taking labour into account, oil would come out the 
most expensiye, and electric flame arcs the cheapest. 
But, unfortunately, the most expensive form of 
lighting would have to be used at the smallest 
country stations. Such comparison would depend 
on candle-power as measured on an ordinary bar 
photometer. It would then be a matter for con- 
sideration to choose the degree of illumination 


required, and the character of the distribution, 
and to design the best arrangement of the lamps. 
The candle-power photometer could not help here, 
but an iJlumination photometer was needed. 

The author had given a number of examples o/ 
illumination curves which showed the amount of 
illumination and its distribution in various widely- 
differing cases. It was to be assumed that these 
results were considered to be satisfactory ; in other 
words, the best that could be afforded, or even 
desired, under the circumstances. The ‘‘ foot- 
candle” was given as the unit. Uniformity and con- 
sistency of nomenclature were very desirable in 
engineering. The expressions ‘‘ carcel-metre” and 
‘*bougie-metre ”’ were adopted in France in 1882. 
Sir (then Mr.) W. H. Preece proposed the name 
**lux ” for the carcel-metre in 1889, but the ‘*‘candle- 
foot” caught on, and was well established in 1892. 
The term was open to the objection that the quan- 
tity was not the product of a candle into a foot, but 
** foot-candle,” which seemed to have been intro- 
duced from America two or three years ago, was no 
better. The unit of illumination adopted at the 
International Congress at Geneva, in 1896, was 
the bougie-decimal, or Hefner unit at a metre, and 
was called the ‘‘ lux,” being about one-tenth of the 
lux proposed in 1889, and of a much more con- 
venient magnitude. It was equal to about one- 
twelfth of a candle-foot. 

The author’s use of the expressions “‘ horizontal” 
and *‘ vertical” illumination was not quite clear, and 
it was only from the context that it could be seen 
that by vertical illumination he meant illumination 
of a vertical plane, and not illumination produced 
by light falling vertically. Perhaps the illumina- 
tion of the sides of wagons in a railway yard was one 
of the most important cases of this kind, and if 
the author was satisfied, after his experience, that, 
the ground illumination being properly provided 
for, other illumination might be left to take care 
of itself, this went far to establish the principle of 
measuring illumination in all ordinary cases with a 
horizontal photometer screen. There was some dif- 
ference of opinion among those who had measured 
illumination whether the photometer should be on 
the ground or on a stand. The author did not 
give his views on this point, and the matter would 
be further simplified if he concurred with the opinion 
that the same principle might be applied—namely, 
that if the illumination measured near the ground 
were good, other illumination would be satisfactory. 
In the paragraph on ‘‘ Height,” the author said 
that, ‘‘ above all things, in lighting any space effec- 
tively, the fault of patchiness should be avoided.” 
This might be generally true for the lighting of rail- 
way premises, indoor and outdoor, but it was not 
true for street-lighting. He (Mr. Trotter) invented 
a system of uniform distribution of light in 1882 
(Proceedings of the Institution of Civil Engineers, 
vol. Ilxxvii., page 346). But it turned out that 
with a given amount of light, a street was much 
better lighted when patchiness was allowed than 
when the same amount of illumination was spread 
evenly over the surface. The idea has frequently 
been re-invented. 

The general design of the illumination photo- 
meter illustrated in Fig. 2 in the paper (see page 
847) was worked out by Messrs. Nalder Brothers 
and Co., and not, the speaker said, by himself. 
He had only once seen one of these instruments, 
which were produced while he was in South Africa, 
and he had never used one. He thought that it 
presented several disadvantages, but he was less 
inclined to criticise it after seeing the very useful 
work which the author had done with it. The 
Hefner lamp was undoubtedly the best standard of 
candle-power for a laboratory, and was officially 
adopted as the standard in Germany and in the 
United States. It was inexpensive, easy to use, and 
the corrections for humidity and barometer were 
negligible for industrial purposes, and were not diffi- 
cult to apply for more accurate work, such as 
lamp-testing. But one of the peculiarities of 
the amyl-acetate flame was its low tempera- 
ture and consequent sluggishness and liability to 
flicker with draughts. The reddish colour, too, pre- 
sented difficulties to inexperienced observers, and 
these had better be dealt with in the laboratory 
than in outdoor work. Messrs. Nalder Brothers 
and Co. preferred probably to design the ingenious 
wind-batile and sighting-mirror, rather than to 
attempt, even with their knowledge of high-class 
instrument-making, to produce a volt-meter which 





would enable the light of an electric glow-lamp to 
be controlled by measuring the electromotive force 
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of the battery supplying it. Fortunately, small | tion, 1895), and had reverted to the chain and snail- | lighting bill certainly amounted to 30 per cent.— 


portable batteries might be relied upon to give a 
steady pressure for all the readings that could be 
taken in a long evening’s work ; and the new metallic 
filament lamps reduce the difficulty of the variation 
in candle-power for variation of pressure by about 
one-half. 

The author said that objection might be raised 
that the instrument described was not an absolutely 
correct one. That might be alleged against any in- 
strument. There is no essential want of correctness, 
for the scale was graduated by experiment. Any 
portable photometer whatever must be standardised 
frequently, if not, indeed, before and after every 
evening's work. Readings might be repeated within 
2 or 3 per cent., and it was, indeed, difficult to test 
it against anything ‘but a good standard lamp, run 
under laboratory conditions. The flicker photo- 
meter was said by the author to give an absolutely 
definite reading, but he added that it could not be 
used for general illumination on a vertical or hori- 
zontal plane. There did not seem to be much 
difficulty about using the flicker principle for a 
horizontal screen photometer, but the definiteness 
of this kind of instrument might be disputed. It 
was true that lights differing in colour more widely 
than would ever occur in industrial work might be 
perfectly balanced with great ease, while with an 
ordinary photometer this needed some experience. 
But it was no particular credit to an instrument that 
it was easy to get a balance; the question was, What 
difference was necessary to disturb the balance? 
With feeble illuminations, which played an impor- 
tant part in practical work, the balance was only 
too easy to get with a flicker photometer, but 
precision of measurement was difficult. Again, 
with high speed the same effect was found. 

The secret of colour comparisons, Mr. Trotter 
said, was given many years ago by Sir William 
de W. Abney. ‘‘On the two small screens,” 
said Sir William Abney in his ‘‘ Lectures on 
Colour Vision” (page 78), ‘‘are a red and a 
green patch of monochromatic light; a look at 
the green shows that it is much brighter than 
the red. Rotating sectors, the apertures of which 
cin be opened or closed at ere during rotation, 
are now placed in the path of the green ray. The 
apertures are made fairly small, and the green is 
now evidently dimmer than the red. When they 
are well open, the green is once more brighter. 
Evidently at some time during the closing of the 
apertures there is one position in which the red 
and green must be of the same brightness, since 
the green through the stage of being 
too light to that of being too dark. By gradu- 
ally diminishing the range of the ‘‘too open” 
to ‘‘ too close” apertures we arrive at the aperture 
where the two colours appear equally bright. The 
two patches will cease to wink at the operator, if 
we may use such an unscientific expression, when 
equality of brightness is established. This opera- 
tion of equalising luminosities must be carried out 
quickly and without concentrated thought ; for if an 
observer stops to think, a fancied equality of bright- 
ness may exist, which other properly carried out 
observations will show to be inexact.” In order to 
follow Sir William Abney’s method, the adjustment 
of the photometer, whateyer it: may be, for varying 
the illumination, must move «very freely, with as 
little friction and inertia as possible. When the 
equality of brightness had been obtained, it was use- 
less to stop the motion of the handle, and look at the 
photometer and expect to find equality of colour. 

Any difficulty there might be in using a photometer 
of the type illustrated in Fig. 2 of the paper, when 
lights of different colours were to be compared, might 
be confined to the laboratory or test-room by the use 
of coloured screens. Such screens were described 
inthe paper by Messrs. Preece and Trotter at the 
British Association, Section G, 1895 (the Elec- 
frician, September 20, 1895). The horizontal 
screen receiving the illumination to be measured 
was coloured yellow or pinkish yellow, and the 
movable screen inside might be coloured blue. With 
a well-matched pair of screens the readings of the 
photometer were not altered, except at very low 
readings, when the reddish light, for physiological 
reasons, failed to be as effective as the bluish. This 
effect prevented any exact photometry of different 
coloured lights at low illuminations, notwithstanding 
the specious appearance of a flicker photometer 
under such conditions. 

_ Mr. Trotter had, he said, recently made another 
instrument, in which he had discarded the levers of 
the Preece and Trotter photometer (British Associa- 





cam used in 1891 (Proc. Inst. C.E., vol. cx., page 
105). The object of this mechanism was two-fold— to 
increase the range and to opeu out the scale at the 
low end. The opening out of the scale for low 
illuminations was necessary, because high illumina- 
tion might be left to take care of itself if the minimum 
illumination was carefully measured and found to be 
sufficient. The illumination of the inner screen of 
the instrument (Figs. 1 to 3, subjoined) approxi- 
mately as the cosine of the angle of incidence of 
the light falling on it from the little lamp. The 
screen moved through about 70 deg. and the pointer 
on the needle moved through about 320 deg. 

Another improvement was in the material of the 
screen. Instead of Bristol board dulled with a 
damp cloth, fine ground glass was used ; and the 
polished side was painted with oil paint, white or any 
desired shade of blue. It could be easily cleaned, 
and was quite flat. 

Fig. 1 shows the photometer open. The osmium 
or tantalum lamp at A has a straight filament, seen 
end on here. It is supplied from the accumulators 


Fig.1. 
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B, B. In some cases it is more convenient to have 


the batteries separate, so that the. photometer 
can be laid on its side for calibration. The ground- 
glass screen C, held in a frame by a spring-clip, 
is pulled round by a chain D, which winds up on 
the snail-cam E, As soon as a reading is taken, 
the lamp is switched off, and by the same move- 
ment a clamp F holds the snail-cam in position. 
The Bristol board-screen G has three narrow slots. 
The middle one is used for getting a balance, and 
the others serve as limit-gauges, being about 2 per 
cent. brighter and 2 per cent. less bright respec- 
tively than the middle slit. Fig. 2 shows the other 
side. The pointer is fixed to the spindle carrying 
the snail-cam. Fig. 3 isa plan, showing the screen 


with the slits and a quadrant divided into degrees | 
and into cosines. This photometer is not patented. | 


Mr. Williams, of the Great Western Railway, 
was the next speaker, and referred to the fact 
that the author had replaced the flat-flame burners 
by incandescent lights. The Great Western Com- 
pany had undertaken the same sort of work as 
that carried out by the author, and very arduous 
it was. He could not say much about the 
financial aspect of the case, but the saving on the 


an important consideration in cases like those of 
the Midland or the Great Western Railways. They 
had to thank Mr. Fowler for the hints he had given 
them ; he was a year or two ahead of the Great 
| Western Railway, and had been very kind in assist- 
ing them. Mr. Fowler had not, however, had so 
much to do as his, the speaker's, company hed. 
The Midland lamps were more modern, whereas 
the Great Western Company had had to remove 
their old-fashioned lamps that were not wind-proof, 
even including those converted for use with the 
| incandescent burner. They had three stations where 
| the lights had been blown out altogether. Mr. Fowler 
had covered the ground relating to gas-lighting of 
stations so completely that little was left for him 
to say. The use by the author of three burners to 
his yard-lamp, with a tap to’ cut off at midnight, 
meant a further saving. 

Mr. J. E. Evered, who was interested in the Kitson 
lamp, said that Mr. Fowler had referred to the Kitson 
lamp, but had not given any account of the up-keep 
cost, inclusive of labour. The author had brought 
out the annual cost at 1/..0s. 6.93d.; this, worked 
out, amounted to 0.494d. per candle - power- 
hour. It was mentioned in'the paper that the 
cost of a candle-power-hour in the tae installa- 
tions would be considerably less; and in proof of 
that the speaker referred to a large installation at 
Sunderland station, where thirty-three lamps were 
running, and the candle-power-hour worked out 
at 0.75d., inclusive of labour. These figures the 
speaker had obtained from the chief engineer 
of the Northern Division of the North-Eastern 
Railway. Mr. Fowler had referred to the system 
of lighting by means of reflection from the roof. 
In lighting large shops and foundries, the speaker 
had adopted a large jib-crane, about 10 ft. long. 
This was made to swing easily, and the lamp was 
suspended from the end of it, so that when the 
crane-chains touched it, it merely swung on one 
side, no harm being done to the lamp. In this 
way a lamp could be suspended 9 ft. or 10 ft. from 
the floor, instead of having to penetrate nearly 20 ft. 
of darkness. This was a great help to the illumina- 
tion of foundries, where the steam and thick smoke 
obscured the light a good deal. 

Mr. Rogers Smith said that there were two kinds 
of illumination : lighting in the streets, and light- 
ing for such purposes as were discussed in the 
paper ; and he regarded the measurement of the 
two as quite different problems. As Mr. Trotter 
had pointed out, it was more important in the 
streets to measure candle-power than illumination. 
For nearly all railway purposes illumination was 
| wanted, and it was therefore illumination that 
|should be measured. He considered that the little 
|instrument described was of very great advan- 
tage to the railway illuminator. The curves given 
‘in the paper could easily be measured. The 
author had said that his experience with electric 
light was not very great, and he had invited dis- 
cussion. Mr. Smith would therefore like to refer 
to the use of the flame arc, which, for the same ex- 
penditure of energy, gave very much more light than 
the ordinary open-type arc. The difficulty with the 
flame arc was to get a satisfactory lamp that would 
burn more than about 10 or 12 hours. When that 
difficulty was overcome, he considered that the 
flame arc, from its colour and its cheapness, would 

ive a valuable illuminant for railway purposes. 

e might mention that Paddington Station had 
been lighted by arc lights for the last twenty years, 
and although nothing now existed of the original 
arcs but their cases—the interior parts having been 
gradually removed in the process of maintenance— 
‘they were the same arcs that were used” twenty 
'years ago. They were now about to be replaced 
with flame arcs, and for the same expenditure 
nearly five times the amount of light could be 
obtained with the flame arc as with the open type. 
~ The Chairman at this point adjourned the dis- 
cussion until the next meeting, inviting members 
to send any further remarks on Mr. Clarkson’s 
paper to the Secretary in writing. 














RADIOTELEGRAPHY AND THE 
TELEFUNKEN SYSTEM. 

(Continued from page 792.) 

THE antenne generally consist of a great number 
of parallel-connected wires arranged for the purpose 
of obtaining the desired combination of capacity 

|and self-induction. In the fan antenne the group 

of wires diverge at once as they leave the station. 
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Fic, 9. TeLerunken Station at SCHEVENINGEN, NETHERLANDS, 
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Fic. 13. TransrorMER anv Syntonisixe Corts with VARIABLE CouPLING. 


The capacity of wires thus distributed is less than 
n times the capacity of each wire, and this 
applies still more to the inductance. Fan antennze 
are considered suitable for the emission of waves 
of short length. The umbrella or double-cone 
type, illustrated in Fig. 10, above, was first used 


for portable military stations. The mast which sup- 
rts the aerial wire-netting and the conductor 
m the station is built up in sections, and is 
insulated from the ground ; the wire netting of the 
antenna is stretched by guy ropes. The capacity 
of the antenna can be increased by making the 
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INDUCTANCE FOR TRANSMITTER OF 
LarGce TELEFUNKEN STATION. 


Fig. 12. 


angle of the umbrella more obtuse, when the whole 
system, together with the earth, will act as a 
condenser. The umbrella arrangement gives longer 
waves than the fan. Fig. 11 illustrates the usual 
| T-type antenna for ship installations ; the capacity 
\is concentrated in the horizontal wire-mat. The 
saddle or roof antenna, adopted at the Scheveningen 
| Station (see Fig. 9) is a development of the fan 
| antenna ; the wires are suspended from a rope con 

necting the two masts, and correspond to the rafters 
of aroof. The'maximum intensity of radiation, iv 
this case, will be in the direction at right angles to 
the axis of the roof. 

The ohmic resistance of the wire system should 
be as low as possible, and the earth connection 4s 
perfect as possible, because all resistances cause 
damping. A good earth is, however, frequently 
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a, Aerial. 0. . ¢. Tuning coil. 

b. Lightning-arrester. p. Alternating-current generator. d,, Coherer. 

c. Introduction r. Spark-gap. é;. Transformer for telephone. 
d. Spark gap | For aerial 8. Switch, & . 

e. Capacity - t. Battery. h. Series condenser. 

J. Variable self-induction u. Polarisation cells, Ja. Earth condenser. 

q. Variable inductance, exciter circuit. v. Morse apparatus. gi Controller switch. 

h. Key. w. Sounder, 1- Electrolytic cell. 

i. Cut-out. a. Relay. i;. Shunt condenser. 

k. Induction apparatus. y. Small receiver condenser. k,. Choking coils. 

l. Leyden jars. z. Throw-over switch. 1,. Plug condenser (to 4). 
m. Spark-gap. a. Push-button. m,. Telephone. 

n, High-frequency cut-out. b;. Trensformer for Morse writer. n}. . 
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incompatible with strong and firm mechanical 
foundations, especially when the aerials, or their 
towers, are of great height, and it has hence become 
customary to insulate the antenna and to connect 
its lower terminals to what is known as the counter- 
capacity—a system of insulated wires, spread upon 
the ground or buried in it. This counter-capacity 
then forms the upper half of a condenser, the lower 
half of which we may imagine to be the earth at 
the depth to which the ground water reaches. It 
has been maintained that this indirect earthing 
should be superior te ordinary earthing, inasmuch as 
the contact resistance is avoided. The argument is 
controversial, and the assertion has quite recently 
again been contested by Walther Burstyn, who has 
calculated the damping which is introduced by 





INTERIOR OF TELEFUNKEN STATION AT SCHEVENINGEN. 


resorting to a counter-capacity. The counter- 
capacity seems to have been taken over from the 
portable land stations, which may have to be erected 
at any spot, sometimes on good earth and some- 
times on bad earth. But the counter-capacity 
must be thought to offer general advantages, among 
which the greater chance of having a uniform 
earth resistance, fairly independent of the weather, 
may be considered worthy of attention; for we 
shall see that very elaborate arrangements for 
counter-capacity have been adopted at Nauen. 

One of the objects aimed at in distributing 
capacity and self-induction is to spare the primary 
generator, whose potential difference should not 
be much affected by the spark discharges. The 
Telefunken system uses as a convenient type of 


SYSTEM OF RADIOTELEGRAPHY. 








Fie. 16. Transmitter ror a 200-K1LoMeTRE 
Rance Station. 


primary generators, rotatory converters, which are 
started from the switchboard when the station 
wishes to transmit, and which are stopped when 
the station is going to receive. In order to keep 
the ohmic resistances down, the wires of the aerials, 
as well as of the coils, are made up of strands of 
comparatively fine copper wire, the spark electrodes 
are made large, and the condensers are placed in 
oil. An inductance for the transmitter of a large 
station is illustrated in Fig. 12. The stout, silvered 
copper tubes, which are held in a spiral by china 
insulators, can be coupled in series or in parallel, 
and the adjustable connections are shown in the 
photograph ; with the aid of these the wave-length 
of the exciter circuit can be altered, and the degree 
of coupling be varied. 

In the receivers loose coupling is the rule, 
because it facilitates exact tuning. Small stations, 
which one attendant is able to look after, are fitted 
either with a telephone receiver in combination 
with an electrolytic cell, or with a coherer and 
Morse writer. In larger stations both these receiver 
instruments are coupled in series for combined or 
separate use. With the aid of the telephone re- 
ceiver, which can be inserted in the aerial circuit, 
the aerial may quickly be tuned to the wave-length 
of the transmitter; syntonising coils and so-called 
earth condensers are provided for this purpose, 
When this tuning has been accomplished, the 
secondary Morse circuit can be syntonised with 
the aid of the variable capacity and inductance 
which it comprises. If a third strange station 
should be sending signals at the same time, and 
with approximately the same. wave-length and 
energy, the telephone is cut off from the aerial, and 
itself coupled indirectly. It will then, like the 
Morse writer, be in a secondary circuit, whose 
capacity and inductance are adjusted. By altering 
the degree of coupling, the signals from the strange 
station can be shut off, if the difference in wave- 
length amounts to about 5 per cent. Even smaller 
differences in wave-length can be managed—that is, 
interference by simultaneous -waves of ‘nearly the 
same léngth can be avoided it the two transmitters 
work with different degrees of damping. 

It is further claimed that the wave-length of the 
strange station can quickly be ascertained within 
3 per cent., and that the Telefunken system appa- 
ratus can easily change their wave-length, within the 
range 200 to 1000 metres, without much detriment 
to the intensity of the signals. If the disturbing 
station is nearer than the station with which com- 
munication is desired, and those waves are equally 
powerful, a greater difference in wave-length than 
the 5 or 4 per cent. mentioned will have to be 
resorted to in order to ensure that the receiver 
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only responds to the proper waves. A good deal 
can be achieved in the way of syntonising. But 
intentional disturbance can hardly be prevented, 
and it is, of course, impossible to ensure that 
none but the station aimed at will be able to 
pick up the signals. Like sound and light waves, 
the Hertzian waves will excite any suitable appa- 
ratus within reach. Secrecy can be attained with 
the help of codes, and, to a certain extent, by 
directed telegraphy. So far, at any rate, most radio- 
telegraph 2 pane can be adjusted to respond 
to any signals if communication be desired, 

One of the chief aids in effecting syntony is 
found in the alteration of the degree of coupling. 
The simpls way in which this is accomplished 
is shown in Fig. 13, which illustrates the trans- 
former of a receiver circuit operating a Morse 
writer. The lower central coil of this group is inter- 
mediate between the antenna om the upper 
central coil and all, or some, of the four lateral coils 
which are inserted in the resonance circuit in 
accordance with the wave-length to be received. 
The upper coil can be turned about a hinge, and 
the amount of tilting varies the degree of coupling. 
The tilting device will be noticed likewise in the 
photographs of receivers to be published in the 
next article. It is not surprising that syntonising 
was so long a source of great trouble to radiotele- 
graphy, and one may rather wonder that it does 
not even now prove frequent!y a very difficult task 
in an electrically disturbed atmosphere. The high 
masts always reach into strata of comparatively 
high potential. In the course of a recent investi- 
gation, an account of which was last summer 
presented to the Vienna Academy, on the 
me surement of atmospheric potentials, Benndorf 
noticed that wires stretched horizontally in the 
air could serve as substitutes for high - tension 
batteries, and very high atmospheric potentials are, 
of course, observed during thunderstorms. 

Among the actual wave-detectors or receiver 
instruments, the coherer of metal filings or powde1 
still ranks first. Until the moment when the 
arriving waves—in some still disputed manner— 
break down the contact resistance between the 
metal particles, the coherer offers a practically 
infinite resistance to any current, and the radiated 
energy is stored up during a small interval. Then 
the coherer operates with sufficient energy to actuate 
a relay, so that the Morse apparatus can work. 
For this object—viz., directly actuating a Morse 
apparatus, the coherer remains unsurpassed. Its 
drawback is that, if the amplitude of the arriving 
waves is insufficient, the coherer will not respond 
at all; while some other wave-detectors will still 
respond, though with diminished intensity. Theso 
other instruments are telephones combined with 
the magnetic detector of Marconi or an electrolytic 
cell. Bolometers and Wehnelt valve-tubes have 
also been tried. The Telefunken Company makes 
use of electrolytic cells. These electrolytic cells are 
merely voltameters. Two electrodes dip into diluted 
sulphuric acid. The cathode is platinum foil ; the 
anode is the finest platinum wire obtainable, 
0.01 millimetre in diameter, fused into glass, so 
that only a point, 000003 square millimetre in 
area, emerges from the glass into the acid. The 
anode is joined directly, or through choking coils, 
to the aerial, and to a galvanic cell whose circuit 
comprises the telephone. The cathode is earthed. 
The cell current is barely strong enough to over- 
come the counter-electromotive force of the cell. 
A very faint current of 3 x 10~-’ ampere will, there- 
fore, flow, and the few gas bubbles forming will 
adhere to the electrodes. When the waves arrive 
they will detach the bubbles, and the telephone 
willsound. These electrolytic receivers are described 
as more sensitive than the coherers. Telegraph 
operators are so accustomed to receive by the ear 
that theabsenceof printed records is not objected to. 
The electrolytic cell is shunted with a condenser of 
considerable capacity, so that only a small portion 
of the radiated ene: gy passes through it. 

A photograph of a receivar table for a 500-kilo- 
metre (300 miles) station is reproduced in Fig. 14. 
The main connections are made with the aid of 
one controller-switch, and the electrolytic wave- 
detector, with its telephone and the Morse appa- 
ratus and relay, are exchangeable by one manipu- 
lation; some of the parts are hermetically encased. 
The numbers on the diagram have the following 
significance: —No. 1 and No. 3 are transformers of 
the adjustable tilting type above explained, No. 1 
rer’ing for the telephone circuit, No. 3 for the 





an earth condenser, Nos 5 and 8 are other parts 
of the telephone circuit, No. 6 is a series con- 
denser, and No. 7 a variable parallel condenser, 
in which the overlapping of the plate-sectors is 
indicated by the pointer on the top of the case ; 
Nos. 9, 10, and 12 mark parts of the Morse appara- 
tus, the transformer, relay, and the sounder; No. 13 
is the key, and No. 14 the lead from the antenna. 

Fig. 15 is a diagram explaining the connections 
of a Telefunken transmitting and receiving station. 
Reference letters are printed under the diagram ; 
the letters provided with indices mark parts of the 
receiving circuit. Fig. 16 is a photograph of the 
transmitter of a small station, constructed for a 
range of 200 kilometres. Such a station requires 
only a small power plant, comprising a petrol- 
motor, a converter, or an alternate-current gene- 
rator for 5.8 amperes at 110 volts, an exciter 
dynamo for 4 amperes at 18 volts, and tanks for 
the petrol and the cooling water. The small 
rotatory converter will be seen under the operator’s 
table in Fig. 16. The switchboard is attached to 
the side of the table, and the vertically-arranged 
induction apparatus above it. Next to the induc- 
tion apparatus we notice the syntonising coils. 
The spark-gap is between the two Leyden jars, and 
exposed to the air-blast from the fan on the right- 
hand side of the diagram. The lead from the an- 
tenna can be traced from the lightning-arrester, on 
the top of the photograph, to the inductance which 
is fixed over the Leyden jars and the spark-gap. 

Fig. 17 illustrates the interior of the Telefunken 
station at Scheveningen, which has nearly twice 
the range just mentioned. This station at Schev- 
eningen, the well-known seaside resort in the dunes 
near the Hague, belongs to the Netherlands postal 
department, and is intended for the convenience 
of ships on their way to or from the English 
Channel. Messages are forwarded by the Nether- 
lands telegraph service. The guaranteed range 
is 350 kilometres (220 miles), and in exceptional 
cases messages have been received from a distance 
of 800 kilometres (500 miles). The antenna wires, 
as shown in Fig. 9 already referred to, are grouped 
in roof fashion, with a maximum efficiency in the 
seaward direction at right angles to the ridge of 
the roof. Stations of a similar type have been 
erected in Batavia, the capital and chief port of 
Java, and at Cherikon, another port in that island, 
situated further east, and also on the north coast of 
Java. The bee-line between the two ports lies all 
overland; the distance is nearly 200 kilometres 
(125 miles), and the mountains in that portion of 
the island rise to 3000 ft. It is evident that there 
is a great field for radiotelegraphy in parts of the 
East Indian Archipelago, where shipping routes of 
importance lie along hardly accessible coasts, and 
where cable lines, unable to pick up messages from 
passing vessels, could not be remunerative. 

This applies also to the conditions prevailing in 
another part of the world, where the Telefunken 
Company has established a footing—namely, in 
Cuba. Stations have been built for the Cuban 
Government at Mariel, near Havana, and on the 
Island of Pinos, which is situated south of Cuba, 
in the Gulf of Mexico, 86 kilometres (53 miles) 
from the main island to which it belongs. The 
total distance is 126 kilometres (78 miles), the 
breadth of the island of Cuba being only 40 kilo- 
metres (25 miles) in that district. Four wooden 
towers have been erected at the corners of a square 
to support an inverted four-sided pyramid of wires. 
The height of these towers is 48 metres (158 ft.) ; 
the pyramidical antennve are also to serve the in- 
terests of shipping in the Gulf. 

Among the most recent installations are one at 
Derna, in the province of Tripolis, in that portion 
of the Mediterranean coast of Africa which is 
still under Turkish government, and one at Patara 
on the southern coast of Asia Minor and in a 
measure opposite the Island of Rhodes, but situated 
further east. In both these stations, which have 
been built for the Turkish postal authorities, 
towers 216 ft. in height have been adopted. Sta- 
tions on the Telefunken system are also in the 
course of erection in Siam and Tongking, in the 
Argentine Republic, Brazil, Mexico, and in other 
countries. 

(To be continued. ) 





IvatiaN Rattways.—The construction of a railway 
from Fomovo to Borgo San Donnino has been sanctioned 
by the [talian Government. ‘The cost of construction is 
e-timated at 253,240/., and a provision of 18,7887. has been 


Morse circuit; No. 2 is a syntonising coil, No. 4 | made for the purchase of rolling stock. 





NOTES FROM THE NORTH. 
. Giascow, Wednesday. 

Glasgow Pig-Iron Market.— Last Thursday morning the 
pig-iron market was a shade easier for Cleveland warrants, 
and 11.000 tons were done at 633. 1}d., 633., and 63s. 1d. 
cash, 63s. 5$d., 63s. 64d, and 63s. “. one month, and 
64s. 1d. and 64s. three months, and closing sellera quoted 
633. 1d. cash, 63s. 6d. one month, and 64s. three months. 
Hematite warrants were buoyant, and 2500 tons changed 
hands at 8ls. cash, 81s. and 81s. 54d. twenty-nine days, 
and 81s, 6d. to 81s.74d. one month. In the afternoon the 
market was quiet, and Cleveland warrants were again 
easier, 2000 tons being dealt in at 63s. 2d. fifteen days and 
633. 4d. one month, and there were closing sellers at 
62s. 10d. cash and 63s. 44d. one month. Hematite 
was stronger, and 1500 tons were done at 8ls. 4d. 
cash and 81s. 10}d. one month. On Friday morning 
the tone was very weak, and Cleveland warrants fell 
from 62s. 74d. to 623, O}d. cash, from 633. 3d. to 623. 9d. 
one month, and from 63s. 6d. to 633. 4d. three months. 
Other business was at 62s. 3d. twenty-one days, and 
623. 5d. twenty-eight days, and closing quotations were 
623. 2d. cash and 62s. 7d. one month sellers. Hematite 
was done down to 803. 6d. and 803. twenty-seven days, 
and the total turnover was fully 27,000 tons. In the 
afternoon the tone improved and the dealings amounted 
to ahout 25,000 tons. Cleveland warrants were dealt in 
at 623. 4d. and 62s. 2d. cash, 62s. 11d. and 62s. 7d. 
one month, 62s. 10d. twenty-one days, and 62s. 2d. 
six days, and closing sellers quoted 62s. 2d. cash and 
62s. 7d. one month. Hematite improved to 8ls., and 
81s. 3d. one month. The market opened firmer on 
Monday morning for Cleveland warrants, but prices were 
not maintained. The dealings were: 8000 tons at 62s. 34d. 
and 62s. 14d. cash, 62s. 84d. and 62s. 74d. one month, 
62s. 6d. nine days, and 633. 9d. three months, and closing 
sellers quoted 62s. 2d. cash and 62s. 7d. one month. 
Hematite was again firm, and 2000 tons changed hands 
at 81s. 1d. nine days, 81s. 6d. and 81s. 73d. onemonth. In 
the afternoon the tone was weak, and Cleveland war- 
rantsdeclined; the business carried through was at 62s., 
6ls. 104d., and 61s. 114d. cash; 62s. 54., 62s. 4d., 
623. 54d., and 62s. 6d. one month; and 62s. “_. three 
months. At the close there were sellers at 62s. cash 
and 62s. 5d. one month. One lot of hematite was 
done at 8ls. 3d. one month, and the total turnover 
amounted to about 11,000 tons. On Tuesday morning 
the weakness developed, and Cleveland warrants, after 
opening at 61s. cash, and 61s. 9d. one month, declined to 
603. 74d. cash and Gls 04d. and 61s. 14d. one month, 
while three months iron was done at 62s. and 61s. 9d. 
The deslings were about 20,000 tons, and closing sellers 
quoted 60s. 9d. cash, and 61s. 24d. one month. Hema- 
tite—1000 tons—changed hands at 80s. 3d. and 80s. 14d. 
one month. There was also a good business done in 
options, the estimate being 15,000 tons. In the afternoon 
Cleveland warrants were just a shade better at 60s. 94d. 
and 60s. 8d. cash, 61s. 4d., 61s., and 61s. 2d. one month, 
60s. 8d. six days, and 61s. 4d. two months. The turn- 
over was 16,000 tons, and the closing quotations were 
the same as the morning. Hematite was easier, and 
4000 tons were done at 793. 64. cash, 793. 104d. and 
793. 11d. eight days, and 80s. one month, with buyers 
over for the latter position. The market opened to-day 
(Wednesday) with a slightly depressed tone, but became 
stronger, and Cleveland warrants advanced from 603. 4d. 
to 60s. 104d. cash, and from 60s. 9d. to 61s. 4}d. one 
month ; and there were also dealings at 60s. 74d. sixteen 
days and 6ls. 104d. three months. The turnover was 
17,000 tons, and closing sellers quoted 60s. 11d. cash and 
61s. 44d. one month. Hematite was firmer, and 100 
tons were done at 803. 6d. one month. At the after- 
noon session there was renewed strength, and a good 
business, amounting to 20,000 tons of Cleveland warrants, 
was put through at 603. 114d., 60a. 104d., and 61s. 2u. 
cash, 61s. 5d., 61s. 8d., and 61s. 744. one month, and at 
61s. 11d. and 62s, 2d. three months. The closing quota- 
tions were 61s. 24d. cash, 61s. 84d. one month, and 
62s. 44d. three months. There were buyers of hematite 
at 80s. 3d. cash, and 893. 9d. one month, and sellers at 
3d. more for the latter date. The following are the market 
uotations for makers’ (No. 1) iron :—Clyde, 77s. 6d.; 
Galder and Gartsherrie, 783.; Summerlee and Langloan, 
803. ; and Coltness, 863. (all shipped at Glasgow); Glen- 
garnock (shipped at Ardrossan), 77s. 6d. ; Shotts (shipped 
at Leith), 77s. 6d.; and Carron (shipped at Grange- 
mouth), 77s. 


Sulphate of Ammonia.—The sulphate of ammonia 
market keeps quiet, and the selling price is 12/. per ton 
for prompt business, Glasgow or Leith. The shipments 
last week from Leith Harbour amounted to 141 tons. 


Scotch Steel Trade.—No alteration falls to be recorded 
in the condition of the Scotch steel trade. The works are 
all busy, and are likely to be so for some months ahead. 
The home demand is reported to be a shade easier this 
week, but large inquiries have again come to hand from 
abroad. Japan has been a steady buyer of my ne 
material, &c., for some time, and this week further 
inquiries are in the market from the East, and also from 
the Continent. At a meeting of the representatives of 
the Scotch steel trade, held here this week, it was resolved 
to make no alteration in the present official list of prices. 
It was fully anticipated that an advance would be made ; 
but it is well known that those with material to sell are 
getting prices considerably a than the official 
minimum rates. In some cases the quotations are fully 
10s, per ton above the associated prices. 


Malleable Iron.—The malleable iron trade is practical'y 
unchanged, and makers state that only with difficulty 1s 
the last advance of 10s per ton being obtained. 


West of Scotland Iron and Stecl Institute.—The annual 
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dinner of the West of Scotland Iron and Steel Institute 
was held in G won Saturday evening, when Mr. 
T. B. Rogerson, the President of the Institute, occupied 


the chair. He was supported by the majority of the) 


scientific men of the West of Scotland, and the gathering 
numbered about 300. The function was of special in- 
terest this year as it celebrated the jubilee of the two 
reat processes for the manufacture of steel—the Bessemer 
and the Siemens. The chairman stated that in the year 
1893, when the society was started, the members num- 
bered 153, and now the number was 411, which was the 
highest membership during the fourteen years of its 
existence. 

Institution of ineers and Shipbuilders in Scotland. 
—The third general meeting of this session of the Insti- 
tution of Engineers and Shipbuilders in Scotland was 
held in Glasgow last night, when the president, Mr. 
James Gilchrist, occupied the chair. The discussion was 
continued on the paper , 4 Mr. E. M. a. on 
‘The Development and Present Status of the Steam- 
Turbine in Land and Marine Work.” A discussion also 
took place on the paper by Mr. Hugh Campbell, on 
‘Gas- Engines and Suction-Gas Plants.” 

Shipbuilding.—A contract has just been placed with 
Messrs. Russell and Co., Port Glasgow, by the Lyle 
Shipping Company, Greenock, for a steamer of 7500 tons 
dead weight. e ; 
by 50 tt. by 29 ft. The machinery will be supplied by 
Messrs. Rankine and Blackmore, Greenock, the engines 
being 2000 indicated horse-power. 


Scotch Pig Tron.—There is still an active demand for 
Scotch pig-iron being felt, and inquiries are still coming 
to hand, although it is well known that almost the whole 
output is sold i months to come. The latest report 
states that buyers are desirous of fixing up lots as far 
ahead as even June, 1907. The Behe ms J 7 to-day 
are from the States, Canada, Japan, and Australia 
At the end of last week it was rumoured that about 2000 
tons of a particular brand of Scotch pig iron had been 
sold for early shipment to New York, the price offered 


being a very tempting one. Scotch hematite has been | gj 


suld up to 823, 6d. per ton, and higher prices have since 
been named. 





Tue Parsons Martngk Motor.—The Parsons Motor 
Company, Limited, of Town Quay, Southampton, have 
recently fitted a 60 to70 brake-horse- power paraffin motor, 
as auxiliary power to the 240-ton pleasure schooner Eliza- 
beth, owned by M. Rochereau. This boat, which is 
believed to be the largest yet equipped with auxiliary 
power, has behaved excellently on her trials, obtaining 
with the motor alone a speed of 64 miles rer hour, or 
considerably in excess of that contracted for. 





Tue Wortp’s MetTaLturcy.—The production of pig 
(iron and steel) throughout the world this year is esti- 
mated at 60,524,505 tons, as compared with 40,543,000 
tons in 1900, showing a probable increase in five years of 
no less than 19,981,505 tons. The output this year in the 
United States is set down at 25,602,000 tons; that of 
Germany, at 12,273,935 tons; that of the United King- 
dom, at 10,105,000 tons; that of France, at 3,873,504 tons ; 
that of Russia, at 3,000,000 tons; that of Austria and 
Hungary, at 2,000,000 tons ; and that of Belgium, at 
1,448,065 tons. The figures are yee me only approxi- 
mate; but assuming that they are tolerably correct, they 
exhibit an astonishing advance in production during the 
last six years, the increase of the seven principal metal- 
lurgical countries coming out as follows :—United States, 
11,813,000 tons; Germany, 3,778,936 tons; United King- 
dom, 1,197,000 tons; France, 1,174,504 tons; Russia, 
125,000 tons; Austria and Hungary, 460,000 tons; and 
Belgium, 430,065 tors. 


Tue British WEIGHTS AND MEASURES ASSOCIATION. 


—This Association was formed about two years ago for | 63s, 


the purpose of opposing the compulsory introduction into 
the British Empire of the metre, or of any of its deriva- 
tives. The committee is an influential one, and among 
the list of members of the committee we note the names 
of Mr. A. Denny, M. Inst. C.E., Sir Sandford Fleming, 
K.C.M.G., director of the Canadian Pacific Railway, 
Colonel Sir D. A. Johnston, K.C.M.G., ex-Director- 
General of the Ordnance Survey of the United Kingdom, 
Messrs. Thomas Parker, leman Sellers, C. J. H. 
Wicksteed, and Colonel F. W. Tannet Walker, MM. 
Inst. C E., and many others. The Association is also 
represented in Argentina, Canada, India, Teal. New 
Zealand, and the United States of America. cently 
Messrs. Willans and Robinson, of Rugby, have associated 
themselves with the movement. The experience of this 
firm has convinced them that though their men would 
work without trouble with a metric rule, yet, if without 
& rule, these men were unable to judge sizes and dimen- 
sians. The centimetre is inconvenient, being neither a 
small nor a large unit, and the millimetre therefore 
becomes the unit. The subdivisions of the millimetre 
are, however, of but little practical value in the shop, 
and it is found that the same purpose is served equal 
well and with less general inconvenience by using small 
subdivisions of the standard inch. Messrs. Willans and 
Robinson will, however, retain the use of the metric 
system for such work as has‘already been done with 
these measures, and also for certain new work, for 
instance, turbine work, for which it is found convenient. 
Their association with the movement is mainly due to 
their strong. opposition to anything approaching com- 
pusion in connection with the introduction of any 
standards of measurement other than those already 
legalised in this country. 


he dimensions of the vessel will be 400 ft. goods 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesda; 


Local Companies.—Messrs. Kayser, Ellison, and Co. 
have declared an interim dividend of 5 per cent., and 
Messrs. William Cooke and Co. an interim dividend of 
24 per cent. 


Iron and Steel Trades.—Business in the heavy branches 
keeps at a high level, and ° are encouraging. 
Some of the engineering and moulding establishments are 
carrying into next year a much larger amount of work 
than usual. The activity in the iron and steel trades has 
greatly stimulated the demand for ladles, cars, and other 
cogrenes for handling molten iron, steel, and slag, as 
well as for live-roller gear, hydraulic valves, and cranes, 
and the firms who supply them have orders on their 
books to occupy them for many months. With regard to 
the iron trade, the complaint is that deliveries cannot be 
obtained, and some of the rolling-mills are still much 
behind with their work. The dispute in the mouldin 
trade has now been settled, the two firms which s 
out against the demands of the men having come to 
terms. In the last week or two orders for season goods 
have been coming in more freely, but the demand is still 
below the overage. The explanation furnished by some 
houses is that the money is going in motor-cars, and 
week-end excursions in them, and not, as formerly, in 
for the home and for presents. The traces 
are more fully employed than they were a year ago. 


South Yorkshire Coal Trade.—The local coal trade is 
being very seriously handicapped by delays on the rail- 
ways. The companies seem unable to i ple with the 
enormous traffic entrusted to them. -owners and 
merchants, on the one hand, and consumers on the other, 
are being mony we | inconvenienced by the delays. Some 
collieries have had to be ‘‘shut down” because there were 
no wa available. There has been more business 
doing this week in house coal, and the demand for steam 
coals shows no diminution. Owing to improved trade, 
and the advance of 5 per cent. in the wages of the minérs, 
price-lists are being revised, and some collieries have 
ready secured an advance of 1s. per ton. Business in 
coke is very brisk. . 


iy: 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
“MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the market was 
depressed, so far as Cleveland pig iron was concerned, 
the chief cause being the report that Americans had 
lowered the price of their pig iron adollar. The rise in 
the German bank rate to 7 per cent. also had a detri- 
mental influence. There was practically no business 
ay in Cleveland iron. Nominally No. 3 g.m.b. was 
Gls. 6d. f.0.b., and the other qualities were quoted in pro- 
— Middlesbrough warrants closed 60s. 8d. cash 
uyers, the lowest figure named since the 29th ult. East 
Coast hematite pig was not affected by the changes. 
Makers, all of whom are very well sold, would not enter- 
tain offers at anything below 8ls. 6d. for next year’s 
delivery of mixed numbers, and some of them would not 
quote at all, having sold as much iron as they care 
to for the present. There are no stocks whatever 
of hematite, and the whole of the make is absorbed as 
quickly as it is turned out. It is some years since hema- 
tite was practically 1/. a ton dearer than Cleveland pig. 
Spanish ore fully maintains its value. Rubio, of 50 per 
cent. yield, is 23s. 6d. to 23s. 9d. ex-ship Tees, but there 
is little doing in it, consumers preferring to take the 
cheaper ores from the South of Spain, and the richer 
ores from Sweden and from Russia. Large quantities 
for consumption on Tees-side have recently been pur- 
chased from the last-named country, sales amounting 
to 140,000 tons having been effec’ during the = 
month. To-day Clevelanc pig recovered a good deal, 
owing to enquiries on American account. No. 1 became 
6d.; No. 3 g.m.b, 623; No. 4 foundry, 61s.; and 
No. 4 forge, 60s. Middlesbrcugh warrants recovered 54d., 
closing steady and firm at 61s. 14d. cash buyers. There 
was no new feature in hematite. Producers took a very 
cheerful view of the future, and predicted further im- 
provement in value. 


Manufactured Iron and Steel.—Some further improve. | ¢ 


ment is noticeable in the manufactured iron and steel 
industries. Producers generally have good contracts 
made, and they report new orders still comingin. The 
better tone in the shipbuilding trade has not with- 
out its beneficial influence, for steel ship-plates and steel 
ship-angles have both been put up 5s. per ton, making an 
advance of 10s. within a fortnight. Railway material 
also shows an upward tendency. Market quotations 
stand :—Common iron bars, 7/. 15s. ; best bars, 8/. 5s. ; 
best best bars, 8/. 15s.; iron ship-plates, 7/. 10s. ; iron 
ship-angles, 7/. 15s.; iron ship-rivets, 8/. to 8/. 2s. 6d. ; 
steel bars, 7/.; steel ship-plates, 77. 10s.; steel ship-angles, 
71. 2s. 6d. ; steel joists, 6/. 128. 6d. to 67. 15s. ; steel boiler- 
plates, 8/. 53.; steel sheets (singles), 8/. 15s. ; and steel 
sheets (doubles), 9/.—all less the customary 24 per cent. 
discount. Cast-iron railway chairs are 4/, 2s. 6d. to 
4l. 5s.; heavy sections of steel rails, 6/. 10s. to 6/. 153.; 
and steel railway-sleepers, 7/. 2s. 6d. to 7/. 5s.—all net 
cash at works. 


Coal and Coke.—Most descriptions of fuel are very 
strong. Consumption of gas coal is now at its highest 
itch and deliveries on long contracts are very heavy. 
he excellent demand for bunker coal is met by an ample 
supply. Quotations are mars Age and unscreened 
Durhams now stand at1ls. f.o.b. Manufacturing coal is 
rather quiet, as the holidays will throw a fuir paaty on 
the market. Sufficient coking coal to satisfy require- 





ments cannot be obtained, and there are also considerable 
complaints as to difficulty in obtaining enough coke, the 
1 consumption of which is just now enormous. 
Medium blast-furnace coke for delivery at Tees-side works 
up to the end of June is 22s. 6d., but for immediate deli- 
very several shillings more would > sumers 
are supplementing their supply of Durham coke by draw- 
ing upon the South Yorkshire district. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—In consequence of the congested state of 
affairs at the steam-collieries, new business has been 
arranged with difficulty, especially when immediate de- 
livery is required. Quotations have shown little change, 
but have, upon the whole, been firmly maintained. e 
best large steam-coal has made 16s. to 16s. 6d. per ton, 
while secondary qualities have ranged from 14s. 6d. to 
15s. 9d. per ton. The house-coal trade has also shown 
steadiness ; the best ordinary qualities have made 13s. 6d. to 
14s. 6d. per ton, while secondary descriptions have brought 
lls. to 13s. per ton. No. 3 Rhondda large has n 
Sone at 16s. per ton. Foundry coke has made 22s. to 

per ton, and furnace ditto 17s. to 18s. per ton. As 
regards iron ore, Rubio has brought 22s. to 22s. 6d. per 
ton, and Almeria 21s. 9d. to 22s. per ton, upon a basis of 
50 per cent. of iron, and charges, including freight, in- 
surance, &c., to Cardiff or Newport. 

The Rhymney Valley.—The Rhymney Iron Company 
has been successful with its Groesfaen and Pencarreg 
pits at Deri. Sinking operations will be brought to a 
close by the end of the year ; and, as a start, work will 
be found for about sixty men, while the number will be 
steadily increased until employment is provided for 1000. 
The Powell-Duffryn Company contemplates another ven- 
ture to the east of its pits at Bargoed. The land is 
already in its possession. 

Llanelly.—The iron and steel trades are in a satisfac- 
tory condition, the demand being in excess of the supply. 
A current feature of the coal trade has been the receipt 
of enquiries from the Continent. 


Nantygloand Blaina Iron Works Company, Limited.— 
The directors of this company, in their report for the year 
ending September 30, state that the net amount received 
for royalties, wayleaves, rentsfrom land and houses, and 
other sources of income, was 42,6987. The directors have 
paid since their last report dividends coeseiag to 5 per 
cent. per annum upon the preference shares. They have 
again allowed 70001. for depreciation of freehold, and 
have written off a further 500/. from the amount paid for 
the Coalbrookvale wayleave. The output of coal, &c., 
for the past year, was 1,662,878 tons. ew roads have 
been extended, and a number of leases and surface let- 
tings have been granted. 


Dowlais.—The output of steel rails at the Goat Mill 
has been somewhat below the average; the rails made 
have almost entirely represented foreign contracts. The 
steel sleeper press has = engeerd upon a large order 
upon South African account. The Big Mill has continued 
to be engaged upon finished light materia). 








LaRGE AGRICULTURAL EXHIBITION IN Norway, 1907.— 
The programme has now been finally drawn up for a large 
agricultural show in Christiania next summer. Some 
sections, including icultural machinery and imple- 
ments, will be open from June 28 to July 4, both in- 
clusive, whilst the time for other sections, including dairy 
plant and machinory, is September 25 to September 29. 





CLEVELAND BripGk AND ENGINEERING CoMPAKXY, 
Limitep.—In its fourteenth annual report this company 
states that the gross profits for the year ending Sept 
ember 3() were 31,017/.; and after payment of interest. on 
debentures, 25,847/. remained, while 7701/, was brought 
forward. A final dividend of 20 per cent. is proposed on 
the ordinary shares, making 224 per cent. for the twelve 
months, 4000/. being added to the reserve fund, and 
9999/. being carried forward. 





PgrsonaL.—Mr. Frank Robinson, who, as we an- 
nounced in our last issue, has been appointed sole t 
for Birmingham and the Midlands for the Ebbw Fale 

teel, Iron, and Coal Company, Limited, has taken 
offices in the Exchange Buildings, Birmingham, where 
be will open January 1, 1907.—The British Thomson. 
Houston er Limited, advise us that on and after 
January 1, 1907, their Belfast branch office will be closed. 
All communications from that district should be addressed 
to either their head office and works, Rugby, or to their 
Glasgow branch office, 91, Wellington-street, where they 
will receive prompt attention. 





ADVANCEMENT OF APPRENTICES.—In 1903, Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
instituted a system for the advancement of their ap- 
prentices which was to be given a three years’ trial. The 
system —_ oy of work in ee and technical 

ses, and time-keeping, good conduct, progress, &c., in 
the works. Marks are given, the at 9 maximum 
depending on the number of subjects taken up in the 
classes. On the results of these marks the apprentice is 
given an advance in pay. The greatest number of marks 
obtained for the year ending September, 1906, are to the 
credit of a lad in the erecting-shop, who thereby earns en 
advance of 14d. per week. The apprentices who come 
next are in the turbine department, the drawing-office, 
the electrical department, and fitting shop. From the 
rise od me =. —_—— Fa the aecenrate Cane 
in value till, in the case of some apprentices, only 6d. 
year increase has been earned, aa 
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SIX-COUPLED TANK LOCOMOTIVE, WITH LENTZ REVERSING GEAR. 


CONSTRUCTED BY THE HANNOVERSCHE MASCHINENBAU A.-G., HANNOVER-LINDEN. 








AmonG the more interesting of the smaller engines 
exhibited in the rolling-stock section at Milan was 
the one we illustrate in Figs. 1 to 6 on the present 
page, built by the Hannoversche Maschinenbau A.-G., 

annover-Linden. This is a standard gauge six- 
coupled tank locomotive fitted with the Lentz reversing 
gear and valve-motion, and with the Pielock steam- 
superheater. It is shown in the general view, Fig. 1 ; 
while Figs. 2 to 4 show the steam-valve arrangement, 


and Figs. 5 and 6 the reversing gear. Its leading 
dimensions are as follow :— 
Diameter of cylinder ... 0.400 m. (152 in.) 
Stroke... ... 0.550 ,, (218 ., ) 
Diameter of wheels 1.100 m. (3 ft. 7} in.) 
heel- a ona 3 m. (9 ft. 104 in.) 
Heatin; surface of 
superheater ... .. 21.82 ,, (236 q. ft.) 
Total heating surface... 83.03 ,, (893.50 sq. ft.) 
Grate area 1.45 sq. m. (15.6 sq. ft.) 


Boiler pressure ... , ., 12.atmos. (177 lb. per sq. in.) 
Height of centre-line of 
1.950 m. (6 ft. 5 in.) 


boiler above rail-level 
Water-tank capacity ... 4300 litres (955 gals.) 


Coal-bunker capacity... 1400 kg. (1 ton 74 owt.) 
Weight empty... ..- 28,000 ,, (27 tons 10 cwt.) 
Weight 


in working 
order ... aes se Oe 5: HED ig B ig ) 

We described the construction and working of the 
Pielock superheater in one of our preceding issues 
(see ENGINEERING, vol. lxxviii., page 45), when dealin 
with a locomotive of the ‘‘ Atlantic” ype, wit 
von Borries’ patent valve-gear, built by the same 
firm. The Pielock superheater, with which the tank 
locomotive shown in Fig. 1 is fitted, superheats 
the steam to a temperature of about 660 deg. Fahr. 
It is situated almost under the steam-dome ; its 
rear tube-plate is at a distance of 1.175 metres 
(3 ft. 10} in.) from the fire-box tube-plate, and its 
inside length is 1.100 metres (3 ft. 7} in.). The 
degree of superheat stated is based upon an estimated 
coal consumption of 82 lb. per square foot of grate 
area per hour, and a temperature of the gases at the 
point of combustion of 2550 deg. Fahr., in which case 
the su 
than 1180 deg. Fahr. 

The valves, Figs. 2 to 4, are horizontal, placed side 
by side in pairs, this arrangement resulting in a com- 
pact cylinder design and tne reduction of the length 
of the steam to a minimum. The cylinders 
and the distribution are outside the frames. The 
valves are operated by tappets on a horizontal shaft, 
which is worked from -the driving-wheel by an 
eccentric through a small rocking-shaft. There is 
no link-motion. The reversing- is on the Lentz 

tent system, illustrated in detail in Figs. 5 and 6. 

is consists, Fig. 6, of an eccentric A swinging on the 
pin Z on the counter-crank, and movable round the 
sleeve B. The latter is made to slide freely along 
the shaft C, which is in a line with the centre of the 
axle, and B is forced by the key D to revolve with 
the axle. The sleeve B is made with oblique teeth, 


rheater would have a temperature of not more 
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which en; with corresponding teeth in the eccen- 
tric A. The longitudinal movement of the sleeve B 
thus causes the eccentric to swing about the centre 
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of thepin Z. A split bush M made with four internal 
collars N, Fig. 6, supports the sleeve B, and allows 


it to revolve freely. 


he top of the bush M is cut with 
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oblique teeth in which gear similar teeth cut in the 
rod 8 which is carried to the foot-plate. The rods 
on both sides of the engine are operated by the usual 
lever and distribution shaft ; by throwing over the lever, 
the driver shifts the position of the eccentric A, and 
alters, at will, the cut-off. The advantages claimed for 
this gear are the smaller number of parts compared 
with the ordinary link motion, the enclosing of the 
parts in dust-proof casings, the non-influence on the 
steam distribution of vertical play of the axles, 
owing to the length of the rods and their almost hori- 
zoutal position, and the facility with which it could 
be fitted inside the frame-plates if required. 





THE PATERSON OIL-ELIMINATOR AND 
WATER-SOFTENER. 

Tue difficulty of extracting the whole of the oil 
from the exhaust steam of condensing-engines, by any 
known method of mechanical filtration, is fully 
recognised, and it is now widely acknowledged that 


it is not ible, by mechanical filtration alone, to get 
rid of the emulsified oil in the water passing to 
the hotwell. Therefore various means have n 


tried, som2 of them chemical and some electrical, 
whereby mechanical filtration may be aided. No 
grease-separator on the exhaust main of an engine 
can do more than remove the mechanically suspended 
oil from the steam, and, with modern high pressures 
and consequent temperatures, the oil is vaporised and 

to the condenser in a condition so intermixed 
with the water as to be practically in a state of 
solution. This may be demonstrated by passing some 
of the water through the finest filter paper, when it 
will appear exactly as it did previous to filtration. 
The importance of the entire extraction of the oil from 
the feed-water that is supplied to ordinary boilers 
does not require reiteration (we say ordinary boilers 
because in flash boilers a certain amount of oil does not 
appear to have any ill effect), and it is therefore 
imperative that it should be extracted before the water 
can be regarded as safe to use. 

An apparatus which is becoming extensively used 
for effecting the complete extraction of oil from feed- 
water by chemical means, as well as for softening 
(when necessary) the make-up water supplied to the 
boilers, we this week illustrate on page 833. It is 
known as the Paterson grease-eliminator and make-up 
softener, and is constructed by the Paterson Engineer- 
ing Company, Limited, Amberley House, Norfolk- 
street, Strand, W.C. As illustrated, the apparatus is 
capable of removing all trace of grease from 2500 
gallons per hour of condensed steam from surface- 
condensers, and of softening 500 gallons of hard make- 
up water at the same time. It from any cause the 
engines should be run as non-condensing, or the con- 
densers worked as jet condensers, the purifier, as illus- 
trated, is capable of softening 1750 gallons hourly. 

The plant is shown in perspective in Fig. 1, the 
illustration representing the arrangement complete, 
but without the sto -tank, which is =, 
placed below it for the purified water. ig. 2 is 
a front elevation, Fig. 3 a plan, and Fig. 4, on the 

resent page, a longitudinal section. From these 
illustrations the construction and the action of the 
machine may be easily understood. 

The type of — which we illustrate is supplied 
with two sets of measuring and chemical supply gear. 
The one on the right hand, marked a, adds to the 
greasy condensation water either alumina ferric or sul- 
phate of alumina as a coagulant ; while that marked b, 
on ‘the left, supplies the softening reagent to the make- 
up supply. This make-up supply is controlled by a 
float ¢ in the we suction tank x below. The 
chemical supply tanks are kept furnished at a constant 
level by ball valye: which are connected by pipes to 
the storage tanks d and ¢. The greasy condensation 
water which may come from the air-pumps or from an 
auxiliary lift-pump along the pipe /, Figs. 2 and 3, 
after passing through a perforated plate, which may 
be seen in Fig. 4, enters the measuring-chamber a 
quietly, and overflows through the vertical discharge 
weir g, Fig. 2, which is made long and narrow, so as to 

roduce a maximum rise and fall in the water-level. 

he weir is in this way made very sensitive to 
variations in the amount of water passing. The 
quantity flowing through is known by means of the 
measuring-float i; the corresponding discharge weir 
and float for the measuring chamber in connection 
with the revs water aro shown at A and f, 
Figs. 2 and 4. he measuring-floats are counter- 
halenced by weights attached to metallic cords 

ssing over pulleys keyed to the horizontal spindles 

and m, as shown, and carrying at their other ends 
the tapered valves n and o, which regulate the 
discharge of the ts. One of these valves is 
shown to a e in Fig. 5. As the action of 
the valve is similar in both the measuring-chambers, 
we need only consider one cf them, and we will there- 
fore take the one which passes the ulant to the 
greasy water—i.c., the valve n. The formation of the 


weight of coagulant in constant proportion to the 
amount of greasy water, as measured by the weir in 
the side of the float chamber. A uniform heal of re- 
agent is maintained over the tapering valve by a ball- 
cock p (Fig. 3) which ns to the storage tank d. 
The valve-seating is raised 6 in. up from the bottom of 
the tank, so as to be free from any deposit that may 
settle there, and it has a ground seat on which it may 
rest when no greasy water is passing. The valve may be 
withdrawn from its seat at any time, wiped and re- 
placed, without any nced of readjustment. The mixiog 
of the greasy water is effected by we plates, which 
are placed in the mixing-trough q, Figs. 2 and 3, 
the water being discharged through a distributor r 
into the reaction and precipitation tank s. Avy black 
oil there may be in the condensed steam here separates 
out in the form of oily sludge on the surface of this 
first compartment, and any sedimentary matter there 
may be falls to the bottom, and can bo discharged 
periodically through the elbow sludge cock. 

In this combined grease-eliminator and make-up- 
water-softenerthere is, we understand, very little matter 

recipitated. As the specific gravity of the impurities 
is practically that of the water, they do not settle out, 
but the bulk of them is removed by straining durin 
the upward passage of the water through the w 
fibre ¢, which is held between perforated plates. The 
water, having passed through the wood-wool, is 
partially clarified, and flows through communicating 


Fig. 4. 
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holes into the quartz sand filter shown at w, where the 
final purification takes place. The filter discharge, 
now free from all trace of oil, passes through an auto- 
matic outlet “controller v, Figs. 2 and 3, into an in- 
spection box w, whence it overflows into the feed- 
pump suction tank z. 

It°has been found that the wood fibre - strainer 
removes practically the whole” of ‘the coagulated oil 
‘when the plant is first started to work, but that 
diter working for some time the meshes of the wood 

re become fouled with impurities. This increases 

e velocity of flow through the fibre, due to an 
increase of head in the water flowing through, and tends 
to carry the impurities forward. To make it impossible 
for such impurities to reach the boilers, the quartz 
sand filter is fitted to the apparatus, which ensures at 
all times a perfectly clear effluent, and obviates the 
necessity of a sharp look-out being kept on the state 
of the wood-fibre strainer, which latter may be run 
until it is thoroughly fouled. After running for a 
week or two the water which flows to the quartz 
filter may be turbid ; but it has been found that the 
sand is quite efficient in preventing any trace of im- 
urities getting into the boiler. As the quartz bed 
Eanes choked with impurities, the level of the 
water rises, and may cause an overflow from the first 
compartment if not flushed out intime. The filtering 
medium in w is a special grade of quartz sand which 
is almost pure silica, washed and sifted from all dust 
and clayey matter, so as to have a high degree of 
uniformity. It averages 21 in. in thickness, and 
rests on a 4-in, bed of. small pea gravel. The 
filtered water is drawn off through a number of gun- 





metal funnels (Figs. 3 and 4), which are screwed 


i into a manifold pipe system, the outlet from which | 
valve gives an annular orifice, which discharges a' passes through the tank at <, Figs. 2 and 3, and com- ;o 








municates with the main outlet duct. The funnels are 
shown in detail in Fig. 6, page 833, from which their 
actual construction will be better understood. The 
screens are of phosphor- bronze 2} in. in diameter and are 
renewable, The total area of the throats of the strainers 
is made less than that of the main outlet duct, so as 
to ensure a uniform rate of draw-off over the whole of 
the filtering area, and cause equal distribution of the 
flushing-out water during the cleaning of the quart 
sand. This cleaning process is performed by agitat- 
ing the sand with compressed air supplied from a 
steam-jet air-compressor j, Fig. 2, fitted with the ap. 
paratus; and by flushing the loosened impurities to a 
drain, by a reverse current of cleansing water, the 
uniform distribution of the air thoroughly scours the 
sand particles and frees them from all impurities. 
The wash water floate these into a waste-trough a! 
(Figs. 2and 4) which extends the full width of the 
filter, as shown in Fig. 4. From this trough the im. 
purities pass to the drain. The cleaning process 
takes from 3 to 5 minutes t» complete. 

In order that the filter shall not drain empty on a 
light load, a float c!-is placed in the filter-chamber and 
controls an equilibrium discharge-valve v, thereby 
maintaining a uniform head of water above the filter- 
bed. During the washing-out process the outlet valve 
v closes automatically and opens gradually as the filter 
fills up, owing to the ball-lever controlling the valve. 
This prevents furrowing of the bed, and consequent 
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excessive filtration speed. The condition of the fil- 
tered water may be seen at any time as it es 
through the inspection-box w. This inspection-box is 
fitted with a by- pipe e', through which the water 
can be made to flow by raising the valve f', Fig. 2. 

When it is necessary to soften the make-up feed- 
water the process is similar to what we have just 
described, except that the reagents are different. The 
make-up water is in this case measured in the tank b, 
and flows through the slot A into the trough g, where 
it mixes with the reagent that has passed through the 
valve o. 

In an apparatus of this kind it is, of course, an im- 
portant matter that the drop in temperature of the 
water while passing through the purifier should not be 
excessive, and we understand from the makers that in 
no case have they experienced a greater drop than 
5 deg. Fahr. between the temperature of the water at 
the inlet and the outlet pipes. We ourselves had the 
opportunity of taking the temperature of the water 
entering and flowing from one of these purifiers 
while it was treating about 2500 gallons of water per 
hour, and found the fall to be less than 2 deg. Fabr.—- 
i.¢., it was 140 deg. Fahr. at the inlet, and rather over 
138 deg. Fahr. at the outlet. 

The time required for charging the reagent storage 
tanks d and e and flushing out the filter does not 
exceed a quarter of an hour daily when running on 
the full load ; and in Nam Brg ony stations during 
the summer, when the load is light, the purifier will, 
we understand, run for a week without any attention 
whatever. The quartz sand lasts practically indefi- 
nitely, but the wood fibre requires renewing about 
once in six months. The cost of the coagulant is 
approximately jd. per 1000 gallons treated; that 
the softening depends on the nature of the water 
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to be treated, but it may be taken at apprcximately ' 


ld. per 1000 gallons for water of average hardness. 

With this appsratus the makers guarantee to extract 
every trace of oil from the water treated, and it 
has, we are informed, been put to some very severe 
tests, which have been passed in a thoroughly satis- 
factory manner. In cone case, supplied with water 
from this purifier, multitubular boilers, after steaming 
continuously for about 1500 hours on greasy condensa- 
tion water, were found to be quite free from any trace 
of oil. In another case, where one of these plants has 
been at work for two years treating the whole of the 
condensed steam from a large power installation, no 
trace of oil has been found in the boilers or economisers 
through which the treated water has passed. 

We understand that a large number of these 
machines have been supplied to the Admiralty, and to 
leading power companies, where they are giving entire 
satisfaction. Orders have been received for others up 
to 10,000 gallons per hour capacity. 








100- BRAKE- HORSE-POWER ‘‘ RUSTON” 
SUCTION GAS-PRODUCER AND ENGINE. 

WE illustrate on page 836 a suction-gas plant rated 
at 100 brake horse-power, recently built by Messrs. 
Ruston, Proctor, and Co., Limited, Lincoln. The 
engine, which is represented in Fig. 1, can, as stated, 
develop 100 brake horse-power when anthracite is the 
fuel used in the producer. As our engraving shows, 
the cylinder and bed-plate are in one piece, thus avoid- 
ing any great overhang of the former. The back end 
is a separate casting bolted to the bed, whilst the loose 
liner fits in both the back end and bed, and whilst 
securely held by bolts on the outside of the cylinder, 
is entirely free to expand in a forward direction. The 
back end casting is made as simple as possible, to 
avoid foundry troubles, and for this reason the gas- 
valve is placed in a separate chamber, bolted on 
behind. The inlet valve is placed over,.and in line 
with, the exhaust valve. All the valves are arranged 
to move vertically. The engine is specially designed 
for working with suction-gas, having large valve areas 
and passages, and is intended t» work with high 
compression. 

A low-tension magneto is used for the ignition, the 
gear being fixed on the cam-shaft side. All the parts 
of this gear are arranged so as to admit of easy inspec- 
tion. To this end the starting port has been placed 
directly opposite the ignition port ; so that, by remov- 
ing the starting valve, one can see immediately if the 
spark is satisfactory. The ignition is adjustable whilst 
the engine is working, and has an extended range, so 
that it can be regulated to suit any quality of gas. The 
governing arrangements are of the hit-and-miss type, 
a very sensitive centrifugal ball governor cutting 
out the charges when the speed exceeds the normal. 
Cut skew gears are used for the governor, and also 
for Criving the cam-shaft, both sets running in oil 
baths. The crank-shaft is extended on the opposite 
side to the cam-shaft and carries a heavy fly-wheel 
and driving-pulley, the end of the shaft being sup- 
ported by an outer bearing. 

Ring lubrication is used for the main bearings, and 
also for the outer bearing, and a continuous centri- 
fugal —— for the crank-pin. Forced lubrica- 
tion is provided for the piston, and a positive supply 
of oil to the piston-pin is assured by méans of a wiper 
fixed in a boat bolted to the top of the piston. A large 
sight-feed lubricator at the frunt of the liner contains 
the oil, which is collected from the end of a pipe, ex- 
tending some distance backwards. The piston is 
water-cooled, the water circulating through a tube, 
which slides in a pocket in the piston, communicating 
with a chamber at the back end, arranged so that when 
the engine is working this is always full of water, and 
the hottest water coatinually passes away through 
another similar pocket and sliding tube. Pre-ignition 
is thus avoided, even with very high compression and 
a continuous heavy load. The exhaust valve is also 
water cooled. An oil trough is cast round the bottom 
of b d-plate, which prevents waste oil from running 
down on to the engine-room floor, and injuring the 
foundation. The air and gas can be easily and quickly 
adjusted to give the best results by means of throttles 
placed in their respective supply pipes. 

_ Coming to the ——, ot which an outside view 
1s represented in Fig. 2, whilst a section is shown in 
Fig. 3, it will be seen that the vapour chamber is 
placed over the generator, and the gas helps to heat 
the water contained in it in passing to the scrubber. 
Ths ash-box at the bottom of the generator also holds 
a small quantity of water, and when charging the 
producer during a run the lower door on the generator 
can be opened, and hot a:hes caused to fall into this 
water, when steam will be generated, thus keeping up 
the quality of gas without affecting the working of the 
engine. The producer is started up by means of a 
fan, either operated by hand or by motor. When the 
fire is well alight, the hopper is charged with fuel, 


and the lid closed. The valve, or slide, is then opened, steamer General Slocum, whilst carrying a Sunday school | Council’s advisers. 
| cost of the whole system has come out a trifle less than 


allowing the fuel to fall into the 
is repeated until the producer is ful 


nmerator. 





i his | excursion, was burnt down to the water's 
up to the slide. ' Kast River. Asa result of this catastrophe, 


Air enters by the bend in the vapour-chamber, and 
passes over the heated water, absorbing a ‘certain 
amount of moisture, and then by way of the down- 
pipe enters the ash-box just below the fire-grate, and, 
passing up through the incandescent mass of fuel, 
interacts with the latter to fourm producer-gas. This 
gas then passes round the vapour-chamber, being drawn 
along owing to the vacuum produced on the suction 
stroke of the engine piston, and thence proceeds down 
the connecting-pipe to the scrubber, where it rises 
through a deep bed of coke, over which water is caused 
to trickle, and here the gas is thoroughly cleaned and 
cooled, After leaving the scrubber the gas enters a 
wrought-iron expansion-chamber, which is placed as 
close to the engine as possible, and from this it passes 
to the gas-valve. 


A special feature of the plant is the patented arrange- | }, 


ment whereby it is impossible for the generator to be 
open to the atmosphere and the scrubber at the same 
time. Hence all danger of explosion through an atten- 
dant omitting to close a cock is avoided. ‘This is pro- 
vided for by means of a three-way cock placed in the 
connecting-pipe between the scrubber and generator, as 
shown. 

A closed drain-box is supplied, so that no disagree- 
able odour can be perceived when working. The plant, 
of course, works best with Welsh anthracite, but poorer 
qualities can also be used, as well as gas-coke and 
charcoal. 

The fuel consumption with anthracite is about # Ib. 
- brake horse-power hour, and with coke 1 lb. per 

rake horse-power hour. 
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MISCELLANEA. 
Tue lumber consumption of the United States is com- 
puted by the secretary of the American Forest Congress 
to range from 46,000,000,000 ft. to 50,000, 000,000 ft. 


According to the Board of Trade Journal, the railway 
estimates of Switzerland for the year 1907 allow for a 
total expenditure of about 1,850,926. under the heading 
of ‘‘Construction.” The expenditure on the construction 
and improvement of lines, &c., is estimat+d at about 
1,168,000/., and on new rolling stock at 643, 2887. 


In conjunction with the Automobile Show now being 
held in Paris a series of tests of producer-gas motors, in 
separate sets comprising producer, motor, and dynamo, 
are in progress, with a view to promoting the use of 
this type of motor in automobile construction and for 
general power purposes. The tests commenced on the 
7th inst., aud are to close on the 23rd inst. They bear on 
the three following points:—Simplicity of installation 
and working ; safety of operation, coupled with hygienic 
considerations ; and fuel consumption per kilowatt-hour. 


A company has been formed in America for the pur- 
pose of supplying power to various centres of industry 
and cotton mills in the vicinity of the cities of Nashville, 
Huntsville, Birmingham, Decatur, &c. Two dams will 
be constructed on the Tennessee River at falls known as 
the Florence and Little Muscle shoals, Alabama. The 
maximum height of the dams is to be 60 ft., and power 
amounting to about 100,000 horse-power is expected to 
be available. A power-station will “4 located below each 
dam, and power will be distributed to places situated 
within 100 miles radiur. 


Having acquired the valuable plot of land formerly 
occupied by Christ’s Hospital, the Postmaster-General 
has decided to build thereon a large new block of build- 
ings, providing the additional accommodation so urgently 
needed for the ever-increasing work of the Gen Post 
Office. The magnitude of the buildings may be gathered 
from the statement that they will cover a su ial area 
of nearly 106,000 square feet, and that the total floor area 
will be more than 114 acres. The designs have been pre- 
pared by Sir Henry Tanner, Chief Architect to H.M. 
Office of Works, under whose direction the work will be 
executed. A particularly novel constructional feature of 
the new buildings is that they are to be executed entirely 
in Hennebique ferro-concrete. Although the same system 
has been previously adopted in the construction.of ware- 
houses and offices for various railway and dock co nies, 
this is its first application to such an important Govern- 
ment building. 


In a recent issue the Central discussed the relative 
illuminating efficiency of carbon filament and linolite 
lamps. Some tests recently conducted at the Municipal 
School of Technology, Manchester, show that in the 
illumination of surface the linolite is far superior to the 
ordinary incandescent lamp fitted with opal reflector. 
With the ordinary lamp the illumination rises to begin 
with, and then falls off as the distance is increased. In 
the linolite, measured in a direction along the axis, the 
—_ is greatest immediately below the lamp, and then 
falls away regularly. Measured in a direction at right 
angles to the =F of to Nee ine same aa hp 
greater power to begin with, but off more rapidly as 
the distance at right angles to the axis is Parma Both 
curves show greater illuminating effect than with the 
ordinary lamp. duced to intensity of illumination per 
watt, the mean of the two curves for the linolite give 
0.0197 candle-foot per watt, while the ordinary lamp gives 





| 0.0126 candle foot per watt, an advantage of 56 per cent. 


in favour of the linolite. 
It will be remembered that in June, 1904, the excursion 


edge in the 
which was 


attended with great loss of life, more attention has 
lately been given to safety from fire on these river and 
other steamers. A fire-proof passenger-steamer for the 
Potomac River and Chesapeake Bay Service has re- 
cently been put into commission. he vessel, named 
the Jamestown, has been built by the Newport News 
Shipbuilding and Dry Dock Company. he is of 
262 ft. length over all, 63 ft. beam over guards, 38 ft. 
beam, moulded, and 14 ft. 6 in. depth, moulded. The 
Jamestown is of the well-known American river- 
boat type, with saloon and shade decks, similar in 
dimensions and contour to the main deck. These three 
decks are given up to passenger accommodation. Every 
care has been age to render this paddle steamer fire- 
proof. The unly exposed woodwork consists of window- 
casings, doors, furniture, and fittings. There is but little 
ornamental work, no panelling, the mouldings are of 
iron. Staircases are of iron, and all inflammable materials 
ave been avoided wherever possible. Large doorways 
are provided, and ample fire-extinguishing apparatus ; 
the lifeboats are of steel, and everything —— has 
been done in the first place to render fire unlikely, and in 
the second, should fire occur, to avoid anything in the 
nature of loss of life. 

A large three-storey building, measuring 104 ft. 6 in. 
long by 80 ft. 9 in. wide, has recently been completed for 
the Great Western Railway Company at Royal Oak 
Station, from the designs of Mr. W. Armstrong, 
M. Inst. C.E., engineer for new works to the company. 
Although apparently of red brick, the structure com- 
prises a complete framework of Hennebique ferro- 
concrete, with floors and a flat roof of the same material. 
The floors, designed for the normal superload of 560 Ib. 
per square foot, are carried .by longitudinal beams, with 
the average span of 24 ft., spaced 5 ft. apart centre to 
centre. In addition to the heavy loads to be carried by 
the wall and interior columns, the building is subject to 
severe vibratory stresses due to express main-line traffic 
within 5 ft. from the front wall. The decision to adopt 
ferro-concrete was influenced ly by the facts stated 
above and partly by the consideration that the building 
could be erected more rapidly and at lower cost than a 
brick building designed in the customary manner. The 
results of the official tests were made known on Novem- 
ber 20 and 21 last. Thearea tested was a panel extending 
between two interior columns, each 24 in. square in cross- 
section and spaced 26 ft. apart centre to centre, and for 
the width of 2 ft. Gin. on each side of the centre line 
of the corresponding transverse beams, the latter being 
12 in. wide and projecting 22 in. below the floor slab, the 
thickness of which was 54in. Thus the net area of the 
floor panel was 120 square feet. Pig iron to the weight of 
56.168 1b. was distributed over the panel, representing the 
uniform Icad of 468 lb. per square foot. This caused a 
maximum centre deflection of 0.0315 in. (nearly ,, in.), 
which, after the expiration of about 18 hours, had in- 
creased to 0.03937 in. (about ;$, in.). The load wea next 
increased by adding pig iron to the weight of 17,920 lb., 
making the total load up to 74,088 lb., or 617.4 lb. per 
square foot. The maximum deflection at the centre of 
the beam then became 0.0472 in. (about ;{ in.), and at the 
end of 54 hours the instrument indicated that the deflec- 
tion was still the same. More pig iron was added, bring- 
ing up the total load to 111,496 Jb., equivalent to about 
930 1b. pet square foot. The maximum deflection regis- 
tered was then only 0.0623 in. (7, in.). On November 21 the 
superload was reduced to 56,168 1b., when the deflection 
was so small that it could not be read on the delicate 
amplifying instruments used by the engineer in charge of 
the tests. It should be stated that the specification 
demanded that the floor should be capable of with- 
standing the load of 840 lb. per square foot without 

rfanent deflection. As shown by the foregoing results, 

owever, the floor ony withstood 90 lb. per square 
foot more than the specified test-load without permanent 
deflection. The tests showed that the maximum deflec- 
tion under the load of 9301b. per square foot was less 
than zz'y5 of the clear span of the beam. 





ALASKAN TELEGRAPHY.—The work of duplexing the 
Alaskan cable from Seattle to Sitka has been completed. 
This will increase the capacity of the cable by about 75 
percent. The instaliation of the necessary instruments 
enables two messages to be sent simultaneously over the 
cable, one each way. The instruments were made by 
the signal corps of the United States Army, at a saving 
of about 20,000 dols., as compared with the cost of manu- 
facture by private firms. 





JOHANNESBURG.—The work of providing Johannesburg 
with a complete electrical service is now approaching 
completion. This includes tramways, electric -lighting, 
and poomeuneny over the whole municipal area of nearly 
100 square miles. The point of special interest is that pro- 
ducer gas is used with gas-engines of respectively 1000 and 
2000 horse-power. There have been a good many difficul- 
ties, and a considerable number of delays have occurred in 
getting this plant started. The usual starting difficulties of 
any new station bave been accentuated by | conditions, 





by distance from head-quarters, by the loss of a shipload of 
material at sea, and by the unfortunate death of the con- 
tractor’s chief engineer. But, in spite of many reports 
to the contrary, there has been no trouble that is not of 
the nature of a starting trouble of a purely temporary 
nature, and there is wag d reason to believe that on the 
completion «f the work the results will be quite satisfac- 
tory from every point of view. A confirmation of this 
may be gathered from the fact that the contractors have 
undertaken a running contract for a year, at a price for 





energy that practically confirms the estimates of the 
e understand also that the total 


the original estimates, 
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100-HORSE-POWER SUCTION-GAS PRODUCER AND ENGINE. 


CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., LIMITED, LINCOLN. 
(For Description, see Page 835.) 






















































































WAS OK GQ 
MON \ \ WN RA A 


e7e.c = — 





























Fig. 2. a 


Tue Corrrr Hanp-Boox.—In the sixth annual edition | occupies the greater portion of the book, being one-third | regard to certain companies then existing, as well as the 
of the above hand-book, recently published, we notice a | longer than in the t volume, about 1000 new titles | aspersions on the characters of certain individuals, have 
considerable increase in size since the last volume ap- | having been added to it. The preliminary chapters will | been fully justified by events. He now expresses the 
peared, for it now contains over 1100 pages, apart from | be found to be but slightly changed, while the two final | conviction that much of the financial advertising for 
advertisements. This useful publication is now too well | ones have been entirely re-written. The arduous labour | mining companies carried out by the daily and financial 
known to require any lengthy description, the information | entailed in the at ne same of the present edition may be | Press and by alleged mining journals is of a fraudulent 
it contains being of interest to mining engineers all over the | gathered from the statement made by the author in the | character, but that, having in the past been instrumental 
world. The author apologises for the unavoidable delay preface to the effect that, comne, ie preparation of the | in —— a few of the swindlers responsible for such out 
in the gern of the present volume, and assures the | information required for the chapter on the various | of business, he ‘‘ hopes to take a few more scalps in the 
public that steps have been taken to insure that the 1907 | copper companies of the world, it was necessary to make | future.” The book is, as usual, well got up. It is 
edition shall a eee As usual, the/ about 100,000.notes. The author points out that the | published by Horace J. Stevens, Houghton, Michigan, 
alphabetical list of copper-mining companies of the world | drastic remarks which appeared in the last volume with USA. the price being 5 dols. 
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** Mortor-sus”’ is not a nice word ; therefore it 
is desirable, before entering on our subject, that 
we should give our reasons for using it. The 
coining of words is .a regretted necessity, imposed 
by the progress of civilisation; new substances, 
new machines, new diseases, new religions, new 
social systems, and many other new things are con- 
stantly being invented; and they all need new 
names. These are mostly long and unpleasing— 
especially those ending in ‘‘graph”—and, therefore, 


-|they often get shortened. In this way the some- 


what foolish word omnibus—imported from Paris 
by the late Mr. Shillibeer when he introduced the 
original hearse-like vehicle to London—is now 
rapidly being discarded in speech, in favour of the 
shortened expression ‘*’bus,” by all but very 
precise people; just as one now always calls 


;|the vehicle that succeeded the old Hackney coach 


a ‘‘cab,” instead of cabriolet-de-place, as in the 
original. If ‘‘omnibus” has become too unwieldy 
for common speech, ‘* motor-omnibus” is clearly 
more so, and we therefore adopt the useful, if 
inharmonious, word at the head of this article ; 
even though it is not yet in our dictionaries. 

Just recently the motor-bus has been brought 
rather prominently before engineers. For three 
meetings in succession one type, or rather one 
make of one type, has occupied the attention of 
the Institution of Mechanical Engineers ; and in 
our present issue we print the third instalment of 
the discussion on Mr. Clarkson’s paper on his 
steam-omnibus. There is now a society devoted 
entirely to the engineering of the motor-bus—the 
Society of Motor-Omnibus Engineers ; and to judge 
by the attendance at its meetings, it has a numerous 
and enthusiastic membership. Before this society, 
on Monday last, Mr. A. A. Campbell - Swinton 
read an instructive paper on ‘‘Some Commercial 
Aspects of Motor-Omnibuses.” The paper was 
timely, coming as it did on the eve of the report 
of the Highways Committee of the London County 
Council on the subject of the motor-bus. 

Our readers, through our reports, will have 
been able to follow the discussion on Mr. Clarkson’s 
paper, and we therefore have less need to make 
reference to it here. The chief, and perhaps most 
surprising, aspect of the debate was that the steam 
party had practically a walk-over in advocating the 
steam-engine, as against the more common internal- 
combustion motor, as a means for propulsion of 
motor-buses. It was only at the third sitting that 
what was described as ‘‘ destructive criticism” was 
attempted ; and then it was left to a Scotland Yard 
official to attack the position taken up by Mr. 
Clarkson. However, there will doubtless be other 
occasions for bringing forward the merits of the 
internal-combustion engine. In the meantime it 
may safely be said that, as a result of the discus- 
sion, steam stands much higher than it formerly 
did in the opinion of a great many _— This 
view is emphasised by the prospect of much dearer 

trol. 

* faraieg to the London County Council report 
we find the first question on the motor-bus problem, 
dealt with by the Highways Committee, is that of 
‘* licensing and control.” As is well known, the 


ns control of motor-buses in the Metropolis is in the 


hands of the Commissioners of Police, as is the 
case with other public vehicles. In this respect 
the Metropolis is on a footing different from that 
of other large towns, where the administration of 
the Public Carriage Acts is the duty of the muni- 
cipal corporations. It is, however, the office of 
the London County Council, in virtue of the Motor- 
Car Acts, to register motor-buses, owing to the 
fact that they are motor-cars, and the Council also, 
for the same reason, grant licenses to the drivers. 
This, does not, however, give the Council much 
control, for they have very little, if any, option in 
If application be made for a license, 
they are bound to issue it, and in this — 
the Council is merely a registering authority. Dis- 
crimination as to whether a motor-bus is, or is not, 
a vehicle proper to be allowed on the streets rests 
with the police authorities. Very naturally, this 
does not meet the views of so progressive and 
ambitious a body as the London County Council, 


likely is it that substantial and trustworthy ns 
will become candidates for office. The defect of local 
self-government—however admirable in theory— 
has been that there have been too many petty local 
authorities composed of unimportant and, some- 
times, self-seeking persons. Naturally, the officials 
of such bodies are not of a class that should be 
entrusted with important duties. In to 
the control of motor-buses, however, the London 
County Council have put themselves out of court. 
They have embarked on a vast commercial specu- 
lation in running the electric tramcars, with 
which the motor-buses directly compete, and it is 
opposed to the elementary —— both of justice 
and of expediency that Parliament should grant 
powers that would allow one trade rival to injure 
another. It is fear that this would be the case 
that has made the motor-bus engineers unanimous 
—if we may judge by the meeting of Monday last, 
and other expressions of opinion—in their desire 
that the discretion as to suitability for public ser- 
vice should remain with the police. As our readers 
are aware, the decisions of Scotland Yard have not 
always met with approval on the part of motor-bus 
builders ; but it has, at least, been recognised that 
they were not prompted by ulterior motives, 
although the conditions enforced may have ap- 
peared unduly strict. 

The report of the Highways Committee gives 
some interesting particulars of the development of 
traffic in London. In 1899 there were five motor- 
buses running ; and these, we believe, were of quite 
an experimental nature. In 1905 the number had 
grown to thirty, whilst last month, according to 
the Highways Committee, there were 773; the 
latter figure being equal to more than 20 per cent. 
of the total number of omnibuses. Mr. Campbell- 
Swinton, quoting the Commercial Motor, gives the 
number of motor-buses on November 26 as 789. 
As might be expected, there has been a diminution 
in the number of horse-buses, but this decrease has 
not been proportional to the increase in the motor- 
driven vehicles. It is the old story—improved 
means of travel add to the volume of travel. We 
are not sure whether the Highways Committee 
look upon this as a defect of the motor-bus ; at any 
rate, they say, ‘‘ Motor-omnibuses, instead of 
relieving street traffic, have rather added to its 
volume.” 

Mr. Campbell-Swinton has made an estimate of 
the number of passengers carried by the 789 motor- 
buses. He considers 800 persons = vehicle per 
day to be a reasonable average figure, and he 
allows 80 per cent. of the total number of omni- 
buses to be upon the road. On this basis, the 
motor-buses of London were carrying at the end 
of last month at the rate of 184 million passengers 
per annum ; this figure would give thirty rides a 
year for each man, woman, and child in London, 
supposing all travelled equally. This is ample 
warranty for the existence of the motor-bus. After 
all, the streets of London exist for the benefit of 
London, and 184 million rides represent the con- 
venience of a very fair proportion of the popula- 
tion. The Highways Committee quote the pas- 
sage from the report of the Select Committee 
on Cabs and Omnibuses, in which it is said 
that ‘‘a considerable number of motor-buses now 
running in the Metropolis commit an intolerable 
infringement of the amenities which are the right 
of every citizen.” There is no doubt that a con- 
siderable number of motor-buses at the time the 
Select Committee’s inquiry was held did infringe 
amenities ; the number is far fewer now, and even 
with those that remain the infringement is not so 
glaring. Exactly what amenities are the right of 
every citizen, is a little difficult to decide. The 
greatest upsetting of opinion in this matter came 
with the railways ; and it is not easy for us, in 
this generation, to imagine what must have been 
the indignation of the champions of amenities then, 
when they saw property compulsorily taken to form 
a hideous vaihiend on which a terrible engine of 
destruction would drag a train of monstrous coaches. 
That was the way the fathers of some persons not 





now much beyond middle age regarded the railway 
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train ; and they were, in their day, quite as reason- 
able as some of those who now speak much in the 
same terms of the motor-bus. 

The Highways Committee give a total of 3218 
accidents caused by motor-buses during the year 
ending May last. This is a very serious number ; 
but when the matter is examined in detail the 
record is hardly so alarming. Only fifty-six of 
these accidents caused serious or fatal injury 
to persons. It would be more informing if the 
fatal accidents were tabulated separately ; and 
one would like to know what constitutes a 
serious accident. What would be still more to 
the point would be information whether the blame 
for all these accidents was fairly due to the motor- 
buses. For instance, 2092 of the mishaps were 
caused by collisions, amongst them being 46 of the 
fatal or serious injury class. In all these cases was 
the motor-bus the aggressor? Or may it have been 
that in some instances horse-drawn vehicles ran 
into the motor-buses? Accidents due to skidding 
were 356 in number; 10 were serious or fatal. 
Although the total here is smaller than that due 
to collisions, we regard skidding as the more 
serious matter, because a cure for it has yet to be 
found. Collision can be avoided by careful driving ; 
and the skill with which motor-buses are steered 
through traffic is really surprising, even without 
considering what short experience many of the 
drivers have had. No doubt, however, many col- 
lisions have been due to the motor-buses ; that is 
to say, they have been caused by the motor vehicles 
encroaching unduly on the off side. Really a good 
deal of sympathy may be felt for the drivers. 
They have speedy vehicles—and it is to the 
interest of the public that they should be speedy 
—but the way in which slow traffic keeps the 
middle of the street constantly forces the motor- 
buses to the off-side. If the police were given more 
power, and would keep all slow vehicles as far 
as practicable to the near side, there would be fewer 
cases of collision with vehicles of all kinds. 

The Highways Committee draw a comparison 
between motor-buses and their own tram-cars, 
naturally, much to the advantage of the latter. 
They say thatthe motor-buses, being able to thread 
their way through the traffic, obstruct thorough- 
fares ; whilst the tram-cars, following one another 
on fixed rails, leave more space in the road for the 
remaining vehicles. No fact is adduced in support 
of this rather questionable assertion. An electric 
tramcar, we are told, has seating accommodation 
for from fifty-six to seventy-two passengers, as 
against thirty-four on a motor-bus. At the 
present time there are 430 electric tram-cars run- 
ning in South London. If motor-buses were sub- 
stituted, 860 would, it is said, be required. - It may 
be pointed out that the motor-bus could easily be 
enlarged so as to carry more passengers ; but it is 
earnestly to be hoped that it will not be. The 
chief objection to the big tramcars is their excessive 
seating capacity. Owing to the large number of 

ngers they seldom run more than a few 
Sokal yards without someone wanting to get 
out or in. They are therefore constantly blocking 
the traffic, and though they run fast enough between 
the stops, the latter are so frequent that even the 
horse-buses go past them. 

The Highways Committee complain that the 
motor-buses are not taxed for the maintenance of 
roads. No doubt the proper way to obtain funds 
for road maintenance would be to make each 
vehicle pay according to the degree to which 
it contributed to the wear of the road; but 
this is not a practical system. It was the prin- 
ciple upon which the old turnpike trusts were 
framed ; but in the present day urban traffic is too 
dense to allow it to be pursued. We fail to see, 
however, why motor-buses should be treated dif- 
ferently from other vehicles. If they are heavier 
than horse-buses, they have soft cushioned tyres, 
and there are no hammer blow: from iron-shod hoofs, 
There are, moreover, some heavier vehicles than 
motor-buses on the streets, and no one asks for a 
special tax on drays or goods wagons. On the 
other hand, it must be admitted that these heavy 
vehicles are, as a rule, much slower than a motor- 
bus ; and speed affects wear. It is also true the 
tramways have to contribute towards the upkeep 
of roads. In some cases the demands ele by 
local authorities on tramway companies amount to 
little short of blackmail, and are a serious de- 
triment to the public interest. But it must be 
remembered that the tramcars need a_ special 
track, which not only is of no use to the rest of 


the traffic, but often a serious nuisance to other 
vehicles. The way in which private carriages, 
cabs, and horse-buses are wrenched when try- 
ing to cross ill-laid or worn tram-tracks — as 
| many are—must be within the knowledge of all. 
Beyond this the tramcar demands a right of way 
past other vehicles, which have to clear off to the 
side at the sound of the bell. The tram-car has, 
in fact, the use of the public roads as its railway, 
without the obligation to purchase land. 

The nuisance from noise is another point brought 
forward by the report; but, really, when the 
tramway management, known as the Highways 
Committee of the London County Council, accuses 
motor-buses of making a noise, one cannot help 
recalling the homely saying about the pot and the 
kettle. Certainly motor-buses detract from ‘the 
amenities” by noise. Sv do tramcars. To suffer 
noise is the price town-dwellers pay for the higher 
civilisation, of which rapid transit is a salient fea- 
ture. Absolute quiet hardly exists at the Poles or 
in a desert. Still there are degrees, and it is pos- 
sible to pay too dearly even for civilisation. We 
are not prepared to suggest that the Highways Com- 
mittee, who are so concerned for the amenities of 
the citizen, should stop their tramcars at the 
average citizen’s bedtime, and not start them again 
until his hour of rising, nor that the police should 
apply the same rule to noisy motor-buses ; but 
much could be done, by attention to details, to 
minimise the annoyances arising from both tram- 
cars and motor-buses ; and in the case of the 
latter the routes followed should be subject to 
control. 

The larger question—whether motor-buses or 
tramcars will carry the urban traffic of the future 
—is one which time will solve; but it would be 
pretty cheap prophecy to say that neither will 
quite extinguish the other. The electric tramcar 
has the great advantage of its power being generated 
on a vast scale, and with the cheapest form of fuel ; 
the vehicles, however, have to be fitted with their 
own motors. The cars run on the smoothest track, 
and the driver’s attention is only needed for speed 
control. The motor-bus has a more intricate mecha- 
nism than the tramcar; but it is independent. It is, 
under the conditions of traffic, faster than the tram- 
car, and for that reason is preferred by passengers 
who have not much time to spare, as few pas- 
sengers have in the present day. A motor-bus 
service can be started with small capital, it has 
no costly power station to instal, nor expensive 
track to lay down; but it has to work on dear 
fuel, and travel on india-rubber tyres. To balance 
these and other factors against each other is a task 
that has not been carried out on paper, and there 
is hardly need that it should be ; actual experience 
is busy solving the problem. In the meantime, 
motor-bus shareholders may take comfort in 
the recollection that tramcars have been run- 
ning a good many years, and they have not yet 
driven the horse-buses out of the field; and if 
the horse-bus can exist beside the electric tramcar, 
surely the motor-bus can. Mr. Campbell-Swinton 
estimates that, at the present time, the London 
motor-buses are taking nearly one million pounds 
sterling per annum, the cost of the whole of the 
vehicles, with their garages, workshops, and other 
appurtenances, being also about a million pounds. 
As stated, they carry 184 million passengers per 
annum. On the other hand, Mr. McKinnon Wood 
stated last year that the tramways of the London 
County Council had cost about five millions, and 
that it was intended to spend five million pounds 
more. These tramways, costing five millions, carried 
180 million passengers a year, or four millions of 
passengers less than the motor- buses. 

The substitution of mechanism for horses in 
— vehicles, whether electric trams, motor- 

uses, or cabs, is a matter upon which engineers 
may rejoice; and their satisfaction will be shared 
by every humane person who can feel pity for the 
sufferings of brute creation. The prosperity that 
will accrue to the engineering industry in one of 
its most interesting branches will be a considerable 
feature in national prosperity. The cab difficulties 
have yet to be solved, the tram and omnibus pro- 
blem is already settled, and it is only a question of 
time when one shall see horses in the larger 
ublic vehicles only in the smaller towns and out- 
ying districts. The motor-bus has made really 
wonderful strides even during the last few months ; 
and though a disabled vehicle by the curb is not 
yet a sight to wonder at, it is not, as it was some 
months ago, such a common object of the roadside. 











FRENCH MINERS’ PENSIONS AND 
STATE INTERVENTION. 


By a law dated June 29, 1894, the French Parlia- 
ment sought to give practical force to the feel- 
ings of solicitude it had evinced for some time pre- 
viously in favour of workmen in mines whose wages 
do not exceed an annual sum of 2400 francs (96/. ). 
For those who earn more, State aid is limited to 
this sum asa maximum. This law was unnecessary 
law, considering the provision made for their men 
by mine-owners, to which we shall revert pre- 
sently. The distinction arrived at on the basis of 
the wages earned creates in the first place two 
classes of individuals: a deserving class, simply 
because its members have small earnings; and a 
less deserving one, whose members—presumably 
better men in every respect—earn more. The funds 
established by the law are both for old-age pensions 
and for meeting cases of sickness. 

The necessary capital for old-age pensions is 
formed by payments into the National Persions 
Fund, under State management, at the rate of 
4 per cent. on the men’s wages, 2 per cent. being 
deducted from the men’s wages, and 2 per cent. paid 
by the mine-owners. The simple fact that an 
employer of labour is compelled by law to pay 
an increase on his men’s wages forms a first step 
towards the fixing by law of a minimum wage. The 
sums which accrue by the payments to the fund of 
the minimum of 4 percent. in question are credited 
in a pass-book, which becomes the property of the 
man ; the capital cannot be disposed of by him by 
bequests, unless, in the first instance, he stipulates 
that he wishes to retain its ownership, in which 
case he can only retain that part of the capital 
corresponding to his own payments, and to the 2 

er cent. taken from his wages. One effect of the 
aw has been to put an end to the previous funds, a 
number of which were formed by payments made 
solely by the employers ; the law in question left 
the employers free to pay the whole of the 4 per 
cent. in place of their former bounties, but the 
simple fact that a bounty is regulated by law 
does not encourage employers to allow supple- 
mentary grants. 

The pensions are paid when the workman reaches 
his fifty-fifth year; but any man who desires to 
continue working with the object of securing later 
a higher pension can do so, in which case the 
official payments under the law cease, and he can 
only increase the capital by adding to it his own 
savings, at his option. 

The law also provides that the mine-owners, 
instead of contributing, as aforesaid, to the National 
Pensions Fund, may devote their share of the pay- 
ments to pension funds which may be formed 
locally in favour of the men, but under State 
supervision. The moneys in the latter funds are 
to be converted intoGovernment bonds only. All 
employers of labour who wish to ensure to their per- 
sonnel complementary pensions, and indemnities or 
temporary grants to widows and orphans, are com- 
_ to act through the State authorities even for 
these. 

The working of the old-age pension scheme 
when the payments were free and were committed 
direct to the old-age pension fund, the latter becom- 
ing solely responsible to the men, was a compara- 
tively simple matter. Nowa very expensive system 
of State supervision has had to be set on foot, with 
the object of ascertaining whether all the obligatory 
contributions are duly and regularly made. The 
workman has no right to decline State guardian- 
ship, and cannot keep the 2 per cent. on his wages, 
to place it where he may think fit—in the purchase 
of a house or a piece of land, for example. All 
employers have to make the payments under the 
law tothe State funds through the tax-collectors 
or post-masters. When a workman leaves, his 
pass-book has to be completed to date, and he 
takes it with him to his new post. 

The interest to be paid as pensions is fixed accord- 
ing to a tariff calculated by the Pensions Fund, and 
which varies for almost each separate payment ; 
the workmin therefore is not assured that he will 
obtain in the end a given amount as pension. The 
conditions, however, may be considered favour- 
able to him to a certain extent, seeing that the 
rate of interest is higher than that which the State 
pays on its loans. A portion of the burden of the 
pensions is therefore borne by the taxpayers 
throughout the country. 

Besides the State Pension Fund, which has been 
substituted for the private funds established by the 
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mine-owners for the same purpose, the State has 
also rendered obligatory the formation of medical 
aid institutions, thus professing to grant the work- 
men benefits which the employers had neglected 
to allow hitherto. But such was not the case; 
the private medical-aid grants were well organised. 
The new obligatory institutions—and they are 
numerous—are supplied with funds by a deduction 
from the wages, the amount of which is determined 
by a committee, and cannot exceed 2 per cent., and 
by a payment made by the employer equal to half 
the sums taken from the wages. The funds may 
also be increased by private donations, and also by 
subventions distributed by the State; the latter, 
our French correspondent states, are divided among 
the various societies in a most erratic manner, 
and mainly on the basis of political influence. 
The fines which the men may incur in the course 
of their work are also paid into the medical aid 
funds. 

These institutions affurd aid and relief to their 
members when kept from work through sickness or 
infirmity. In case of death, subventions from the 
funds are paid to the family; help and medical aid are 
a'so allowed t> the wives and children of members, 
also to widows and orphans. All this is regulated 
by statutes, and these are numerous and varied. 
Thus, whea the member of an institution of this 
kind receives no wages from his employer owing to 
sickness, and is, therefore, on the society’s list 
for the receipt of sick-pay, the society takes from 
this pay 5 per cent., which goes to the old-age 
pension fund to replace what the employer cannot 
pay to the fund, the man earning no wage tem- 
porarily. A sick workman, therefore, whatever be 
his poverty and need, is compelled in times of sick- 
ness to still contribute to the formation of a pen- 
sion for his old age. 

The medical-aid societies are administered by a 
committee of at least, nine members, about one-third 
of whom are appointed by the employer, the re- 
mainder being selected by the employer’s workmen 
and staff. To have a vote in the selection of these 
members, one must be of French nationality, 
twenty-five years of age at least, able to read and 
write, have been in the firm for five years, and have 
never been convicted of crime or misdemeanour. 
Minute rules have also been elaborated to govern 
the proceedings of the committee; but these 
rules are without any real interest to our readers. 
An interesting point to note, however, is that 
the statutes and rules agreed upon by a com- 
mittee are valid only when approved by the 
Minister «f Public Works. The societies, further, 
are obliged periodically to submit their books 
to the Government Mining Engineers, and to 
the Department Prefects; every year they have 
also to send both to the Minister of Public 
Works and to the French Home Office, on special 
form3, detailed accounts of their financial status, 
and of the cases of sickness and death among the 
members. The Board are together responsible for 
the funds. The law specifies that the societies 
can transfer their functions to an ordinary insur- 
ance company, but there are hardly any examples 
of such a combination having been effected. All 
funds held by the societies have to be deposited 
with a State money-office. 

The law on old-age pensions and relief constitut- 
ing no innovation of principle, seeing that the em- 
ployers had of their own free will established 
lastitutions for the same purpose, which afforded 
in most instances more adequate aid to the men, 
it was found necessary to enact transitory measures 
to ensure the liquidation of the existing private 
institutions and their merging into the State organi- 
sation. Some of these, however, were allowed to 
continue in force when the Ministry found that they 
corresponded to the obligations it was decided to 
enforce, but it was decided that they were in future 
to be subject to the prescriptions of the law, and 
their funds were to be formed by the payments above 
indicated. With regard to old-age pensions, those 
that were being paid from funds previously contri- 
buted by the employers were allowed to continue. 
As to old-age pensions in the making, if we may be 
allowed the term, an arrangement was arrived at 
which clearly shows that doubts were entertained as 
regards the advantages to be expected from legisla- 
tion in the matter, for it was decided that when a 
beneficiary reached the age limit fixed by the pri- 
vate institution for the receipt of a pension, if the | 
amount of pension to be paid according to the law 
were below the amount formerly paid by the em- 





ployer in a similar case, the latter would have to | 


raise, at his own cost, the amount available under 
the law to that provided by the private scheme. 

It would be beyond the scope of this article to 
review in detail the situation of the French miner 
previously to the passing of the law in question, the 
object of which was to ensure for him—or rather, to 
force upon him —assistance and an old-age pension. 
The following instances, however, will suffice to 
show that State intervention in his case was un- 
called for. The Anzin Mining Company, for 
example, had established an old-age pension fund, 
to which the miner contributed 14 per cent. of 
his wages, the company giving the same amount ; 
the funds were deposited with the State Pension 
Fund. But the company regularly increased every 
year its own contribution—less for a bachelor, more 
for a married man—the company’s extra contribu- 
tions increasing with the years of service of the 
men. By this means a bachelor secured an old-age 
pension of 370 francs (141. 16s.), a married man 
46) francs (181. 83.), of which his wife received half 
at his death. By taking the most favourable rate 
of interest, according to the tariff of the State Pen- 
sion Fund, and on the basis of a yearly contribution 
of 4 per cent. on the wages, started and continued 
entirely under the law, no miner’s pension can now 
exceed 372 francs (141. 17s. 6d.). The miner, 
therefore, is much the loser by the fact that the 
State has taken his welfare in hand. The Loire 
miners obtained a pension of 400 francs (161.). 
Other companies bore entirely the cost of forming 
an old-age pension for their miners and also the 
cost of relief ; some of these companies allowed a 
pension of 540 francs (211. 12s.) and more to miners 
counting many years’ service underground. 

The State organisation is found so unsatisfactory 
by the men that Government has been compelled 
to take special financial measures with a view to 
increase the pensions. Every year, now, a sum of 
one million francs (40,0001.) is set apart in the 
budget for increasing the pension for old age, or 
incapacity paid to miners who reach the age limit. 
It is nevertheless specified that the increase thus 
provided for is not to yield an annual pension ex- 
ceeding 360 francs (10d. per day), and even then 
the pension is fixed by taking into consideration 
the income which the beneficiary is in receipt 
of at the time from other sources ; his wife’s 
income is also taken into account. The object of 
this is to reduce the number of individuals to whom 
a gratuity is allowed ; these receive a larger amount 
in consequence, and the State’s generosity creates 
a good impression. But the State having no other 
funds apart from those supplied to it, it is clear that 
the money to increase the pensions has to come from 
outside sources ; half is paid by the mine-owners and 
half by the taxpayers. The miners’ claims for an 
increase in their old-age pensions are sent before 
a committee formed of Government officials, with 
one representative for the employers and one 
for the men. The Minister of Public Works finally 
decides the amount to be allowed ; he it is, there- 
fore, who wields power in the matter, and the situa- 
tion is a good one for the making of party capital. 

Formerly the additions to increase old - age 
pensions became extinct with the death of the 
party, interested, but as the men were apt to com- 
pare the less favourable situation under State 
compulsion with the conditions made by the em- 
a pension funds, which included payment of 

alf the husband’s pension to the widow, the State 
became concerned, and enacted a law, April 17, 
1906, according to which half the addition made by 
the State to a pension is payable to a widow. 
This decision, together with the former ones, ;was 
taken during the voting of the budget ; in this way 
less attention is called to the incompleteness of the 
original measure and to the su uent steps which 
are necessary to render it workable and _ satis- 
factory. 

In short, therefore, the State requires sacrifices 
on the part of the men which a large number of 
mine-owners never demanded; while the old age 
pensions which the latter allowed, when their 
actions were free, always exceeded those allowed 
by State interference. When the State measure 
first came into force, the situation was less favour- 
able to the men than it is now; it has been im- 
proved since by legislative excrescences, but still 
the situation for the men remains less advantageous 
than it was when the mine-owners acted in the 
matter of pensions of their own free will. Legisla- 
tion as to pensions has increased the employers’ 
charges and the public taxes. It is impossible to 
expect that these do not react more or less directly 





upon the wages. There is also the risk of incorrect 
decisions being arrived nt by committees formed 
almost exclusively of Government officials; the 
arrangement amounts simply to discretionary deci- 
sions given by outsiders. it is adverse to liberty, 
and is a discouragement to thrift on the part of the 
population. 








THE RADIOTELEGRAPHIC 
CON VENTION. 

Tue Radiotelegraphic Convention has now been 
printed as a Parliamentary paper, both in the 
original French text and in an English translation. 
We gave a lengthy extract from the official text of 
the Convention — not of the draft submitted to 
the Conference—five weeks ago, in our issue of 
November 16, when we explained the more im- 
prtant sections of the four parts of the interna- 
tional agreement. In the official translation, 
now before us, these parts are designated ; 
the Convention, the Additional Undertaking, 
the Final Protocol, and the Service Regula- 
tions. These latter, the Réglement de Service, as we 
pointed out in our a article, are far more 
detailed than might have been expected. But no 
working agreement would have been of any use 
that did not fix a basis for charges, for the accord- 
ance of priority to certain messages, for the signals 
to be adopted, for the treatment of addresses, 
and other features, as to which the merely adininis- 
trative bureaux to be established could hardly be 
expected to come to an understanding. 

The considerations on which the decisions of the 
Conference were based are not always apparent. 
That all unnecessary portions of addresses, and 
any practice likely to disturb the public ser- 
vice, should be forbidden, does not require 
any explanation. The selection of two par- 
ticular wave-lengths is a different matter. Only 
two wave-lengths are to be used for the public 
service—either 300 or 600 metres. In exceptional 
cases, for long distances or for special services, 
other wave-lengths may be used with the sanction 
of the respective Governments. But wave-lengths 
ranging between 600 and 1600 metres should not 
be employed. Owing to an oversight, this portion 
of our previous article may not have appeared quite 
clear. The fourth sentence of the section on the 
Réglement (page 667 ante, second column) contained 
the conjunction ‘‘unless” twice ; the second ‘‘ unless” 
should have read ‘‘ provided.” No reason for this 
restriction of wave-length is indicated in the text of 
the Convention ; but we understand that the for- 
bidden range is to be reserved for the use of the 
navies. The protocol of the transactions of the 
Conference would elucidate such points ; but that 
protocol will hardly be published, as the negotia- 
tions were all secret. The debates which will 
precede ratification may throw light on these 
questions. The limitation of the public service 
to two particular wave-lengths may ap pre- 
mature, especially when we am hn aay that 
Poulsen and Pedersen, whose successful demon- 
stration we noticed in our issue of Novem- 
ber 30, have found waves of largely varying 
lengths suitable for the transmission of radio- 
telegrams. There are two points to be con- 
sidered in this connection. The first is that 
similar claims are made by the companies which rely 
on intermittent sparks as the source of the radia- 
tions ; and the second, that the members of the 
Radiotelegraphic Conference at Berlin were ac- 
quainted with the Poulsen system of continuous 
electric oscillations. For Mr. Poulsen gave a demon- 
stration of his system in a special meeting which the 
Elektrotechnische Verein of Berlin summoned in 
honour of the Conference on October 23 ; the Confer- 
ence, it will be remembered, did not terminate till 
November 3. At this meeting Mr. Gavey spoke 
on behalf of the British delegates, and also as 
President of the Institution of Electrical Engineers 
during the visit of the kindred societies to England 
and Scotland last summer. 

On Tuesday last the Government was inter- 
pellated and severely criticised in the House of 
Commons for the conclusion of the Radiotelegraphic 
Convention. Mr. Buxton was perfectly willing to 
let the House have all the information Members 
could desire, and he had a complete answer to the 
attacks. It is a pity that the Government did not 
earlier take the public a little more into their con- 
fidence. That some of the attacks made early in 
October, when the Conference assembled, were 
devoid of any substantial basis, must have been 
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known to the violent opponents who brought the 
charges. Mr. Buxton dec on Tuesday that the 
Government had only continued ‘the policy of their 

redecessors. All the departments concerned—the 
Post Office, Colonial Office, Board of Trade, War 
Office, and the Admiralty—had duly been consulted 
before the delegates received their instructions. 
Naval stations were not affected by the Convention. 
Various wireless companies in this country had 
been asked to express their views on the subject 
before the Convention was held, and the Colonies 
were specifically consulted. It will be remembered 
that the want of consideration shown to the 
Colonies and to the wireless companies was much 
emphasised in some letters to the daily papers. 
Mr. Buxton particularly stated that draft copies of 
the Convention had been submitted to the Colonies, 
and that their suggestions as to alterations had 
been included in the Convention. 

The Government, Mr. Buxton continued, were 
willing, early in the next session, to appoint a 
select Committee with a view of throwing more light 
on the matter, and assisting to arrive at a satis- 
factory conclusion which would give confidence to 
the House and to the country. The ratification 
of the Convention need not take place for some con- 
siderable time—the Convention is not to come into 
operation before July 1, 1908. The Government 
had nothing to conceal. Their delegates had been 
able to carry all they were instructed to get, and a 
good deal more in fact. The Convention would 
prove of great advantage to both our naval and our 
commercial interests. The British Government 
could not refuse an invitation to an International 
Convention intended for the public good. In time 
of war, a Convention of this sort would, of course, 
become inoperative, and any country would be en- 
titled to dismantle any station in its territory. The 
Admiralty had power to exempt particular stations 
from the obligation to give inter-communication, 
and great importance was attributed to this pro- 
vision. One of the great advantages of the Conven- 
tion would be that the number of wireless stations 
in Great Britain would be maintained. For there 
was an obligation on all the contracting Powers not 
to erect stations which would interfere with stations 
already in existence, and as ships were obliged to 
communicate with the nearest station within reach, 
the British Channel stations would reap the benefit. 
Thus the Convention would secure our predomin- 
ance. Any country could, moreover, withdraw 
from the Convention by giving a year’s notice ; the 
Government would not hesitate to do so if they 
found our naval and commercial interests damaged. 

Mr. Buxton finally said that the British Empire 
was not bound up with the Marconi Company, 
which would find it to its own advantage to accept 
the Convention. The Marconi Company and 
England had mutually benefited one another. That 
company had received something like 40,000/. 
from the Government, and the Marconi Company 
was, after all, not the only British radiotelegraphic 
company. One of the great arguments in favour 
of the Convention was, in fact, that British ships 
had been badly hampered, compared with their 
rivals, by the refusal of the Marconi Company to in- 
tercommunicate with other systems. The Marconi 
Company did not have a monopoly, though they 
had done their best to obtain one, and the fact that 
there was no monopoly had rendered the Conven. 
tion necessary. Those who considered the country 
and this one company so bound up together that 
injury to the one meant injury to the other, should 
remember that, on this argument, their friends had 
a few years ago been ready to sell the country’s 
birthright for a mess of pottage. 

We think some such declaration might profit- 
ably have been made when the controversy was at 
its hottest, and when those who wrote letters were 
in ignorance of the facts. The claims of the Colonies 
for representatives of their own were urged during 
the discussion in the House: and rightly so. But 
there will be no difficulty under this heading. The 
representation of the Colonies will be regulated, as 
we pointed out in our résumé, before the next con- 
ference enters into deliberations. The Colonies 
may make their own agreements, and the Bureau 
International, which seemed to frighten some 
members, is, as we have repeatedly explained, a 
merely administrative body, on which no Power 
will have any delegates. There can be no ques- 
tion of being outvoted. On the occasion of the 
present Convention, Mr. Buxton expressly declared, 
none of the Colonies, nor India, had expressed 
any desire for separate representation. 





THE NEW CENTRAL RAILWAY 
STATION AT HAMBURG. 


THE new central, or main, railway station at 
Hamburg, which was opened to traffic on December 
5, supplies a distinct and old-standing want. Con- 
sidering the size and importance of the city of 
Hamburg, its railway station accommodation was 
for many years nothing less than disgraceful ; but 
owing to the different, and, in some respects, con- 
flicting interests, the question of bringing about 
adequate and up-to-date arrangements was a difli- 
cult one, and it has been pending for just twenty 
years. All the old Hamburg railway stations, with 
the exception of the Hanover, the old Paris 
station, have now vanished, and admirable new 
structures have taken their place, though not 
always in the same spots, the new main station 
being by far the most comprehensive structure of 
them all. A further stride onwards will be made 
next spring, when electric traction will be intro- 
duced on the connecting line, in addition to which 
the local, or suburban, railway system will be much 
extended. 

It is not necessary to enlarge upon the reasons 
why the railway arrangements had become so un- 
satisfactory, and why it took such a long time to 
carry through the complete reorganisation which 
has now taken place. Suffice it to say that the many 
different railway stations were built by different 

rties, independently of each other ; an agreement 

tween these was difficult to arrive at, but a com- 
romise was eventually brought about on Decem- 

r 30, 1898, between the Senate of the City of 
Hamburg, the Royal Railway Board at Altona, 
and the Liibeck-Biichener Railway Company. This 
agreement provided for a large new main station 
at Altona and a new connecting line—Hamburg- 
Altona—with four lines; new local stations at 
Halstenstrasse (Prussian territory), Schauzen- 
strasse, and Dammthor (Hamburg territory) ; the 
building of a large new main station for Ham- 
burg, thereby doing away with the old Berlin, 
Venloe (Hanover), Liibeck, and Alosterthor 
stations, either entirely or, in any case, for 

enger traffic, and connecting the respective 
ines with the new main stations; the building 
of several goods, shunting, and suburban stations, 
with several new connecting lines, new railway 
stations at Friedrichsruh, Elmshavn, Blankenese, 
Harburg, and Biichen, &c. This large plan, which 
has now nearly been carried out, comprised, con- 
sequently, the building of two new main railway 
stations, three large local railway stations, eleven 
smaller local and suburban stations, two large 
sorting stations, and one large local goods station, 
one Elbe bridge with two lines, two bridges across 
a branch of the Elbe, the one with four lines, four 
bridges over the Bille and the Alster, thirteen 
bridges over canals, eighty-three street-crossings at 
high or low level, some 6700 ft. of viaduct, and 
some 10,000 ft. of quay-wall. 

The cost in the aggregate was at the time calcu- 
lated at about 3,250,000/., which amount did not 
include some works:on the Liibeck-Biichen line nor 
the large new railway post-office. Rather more than 
2,000,000/. was charged against the Prussian State 
Railway department, about 1,000,000/. against the 
city of Hamburg, about 150,000/. on the Liibeck- 
Biichener Railway Company, and a small sum 
against the town of Altona. In the early part of 
1904 the Prussian State Railways decided to adopt 
electric traction on the Altona-Hamburg connecting 
line, on the Altona-Blankenese line, and on the 
Hasselbrook and the Barmbeck-Ohlsdorf line. 
This further increased the cost, which will amount 
to about 4,250,000/. 

The new central station has been built with Ger- 
man promptness, within the extremely short time 
of two years and a half, and Hamburg now boasts 
an admirable main station of imposing dimensions 
and appearance, and most favourably situated on a 
large open space. The central portion, or nave, of 
the platform hall of the new station is 500 ft. (186 
metres) long, half as broad (93 metres), and 117 ft. 
high, whilst the two side halls are 100 ft. broad 
and about 60 ft. high. The connecting hall at the 
north end, from entrance to exit, is also 500 ft. 
long, and has the same height as the central hall, 
at the end of which it is located ; and as its breadth 
is about 90 ft., the aggregate distance between the 
end of the central hall and the outer side of the con- 
necting hall is not much short of 600 ft. The 
reception building at the north end is also 90 ft. 
broad, which with the Steintor crossings, 80 ft., 





makes a total length of the built-upon area of 


750 ft. In length the new Hamburg station is the 
fourth in order on the Continent, Mayence (very 
narrow) being the longest, —— and Dresden 
coming next ; in breadth it is likewise No. 4, St. 
Lazare (Paris) claiming first honours, St. Louis 
second, and Frankfort-on-the-Maine third. Ham- 
burg’s new station, however, holds the premier 
position as regards the largest pillar width. The 
weight of the platform hall, with the connection 
hall, is 3500 tons ; that of the arrival building, 3800 
tons. 

As regards the interior arrangements, the lines for 
the forthcoming electric traffic (local and suburban) 
are to be ae on the east side, beneath the side 
hall ; next comes the ‘‘ from Berlin” line ; then the 
one ‘*to and from Liibeck ;” in the middle of the hall 
is the line to Berlin, next to which comes the line 
to the north; then the line from Hanover, Bremen, 
and Cuxhaven; then, again, the line from the 
North and the one to Hanover, Bremen, and Cux- 
haven. In the entrance hall, the booking-offices 
are on the right-hand side, the luggage-handling on 
the left. From the entrance hall one proceeds to 
the connecting hall, 250 ft. long and 90 ft. broad, 
in which, on the left-hand side, are toilette-rooms ; 
then waiting-rooms for third and fourth-class; then 
post-office, money-exchange, and some shops ; then 
the first and second-class waiting-room, close to 
which there are bath, toilette, and hair-cutting 
rooms, &c. On the opposite side are the stairs to 
the four platforms for the non-local traffic. Every- 
thing has been done to ensure comfort, keep out 
draughts, &c. Leaving the connecting hall one 
enters the exit hall, with luggage offices, &., 
which has its main outlet to the Kirchenallee. 
Between the exit hall and the entrance hall for the 
local traffic, are the booking-offices for the latter ; 
the provision as regards rooms for ladies’ toilette, 
for conferences, &c., is extensive. Capital res- 
taurants are found in connection with the wait- 
ing-rooms, and the whole is excellently lighted 
through the medium of 120 arc and 2000 incan- 
descent lamps. The area outside the station is 
also brilliantly lighted. 

From an architectural point of view, the new 
Hamburg main station is much better than many 
large railway stations, and the interior decoration 
has also been carried out with taste and discretion, 
though somewhat differently from the general 
English idea. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 

An exhibition of scientific and industrial appa- 
ratus, organised by the Physical Society, was held 
at the new buildings of the Royal College of Science, 
South Kensington, on Friday evening last, many 
of the best-known instrument-makers being repre- 
sented amongst the exhibitors, Whilst not much 
was shown of a special novel character, the display 
was nevertheless of great interest, and must have 
been highly gratifying to Mr. W. R. Cooper,.on 
whom fell the preparatory labours. 

It has long been known that there was a connec- 
tion between the actual magnitude of the details 
visible in a microscope and the wave-length of the 
light by which they are viewed. With light of 
short wave-length smaller objects can be seen than 
is possible with longer waves. An interesting de- 
monstration of this fact had been arranged for by 
Messrs. R. and J. Beck, Limited, of 68, Cornhill, 
E.C., but owing to the accidental absence of a 
lamp, it had to be abandoned. With the ap- 
paratus in question the object on the micro- 
scopic stage can be illuminated at will by light 
from any part of the spectrum desired, and_ it 
is found that certain markings visible on small 
objects when lighted by the blue-green rays dis- 
appear if the colour of the light is changed 
to yellow or red, which has, of course, a greater 
wave-length. A wave-length spectroscope was also 
shown by this firm. In this the spectrum furnished 
by a large grating is viewed through a reading tele- 
scope provided with cross-wires. This telescope is 
pivoted at one end, whilst the other can be swung 
in either direction by turning a micrometer screw. 
A plate moved by this screw abuts on a small sphere 
fixed to the telescope, and hence the motion of the 
screw is proportional to the sine of the angle made 
by the telescope when displaced from its zero 
position. When light passes through a grating 
the pitch of the lines of which is e, the angle 
through ‘which light of wave-length A is deviate 
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is given by the relation sin 6 = Ly Hence, with the 


e 
instrument described the wave-length of a spectral 
line is obtained by simply moving the micrometer 
screw until the cross-wires in the telescope intersect 
the given line, when the wave-length of t the latter 
can > read direct from the scales of the instru- 
ment. The micrometer head is divided into 
Angstrom units, and the instrument reads from 
3000 to 8000 such units. An Angstrom unit, we 
may add, is equal to 1 metre + 10". 

A number of interesting instruments were shown 
by the Cambridge Scientific Instrument Company. 
In the first we may notea new oil-bath oscillo- 
graph for the investigation of differences of wave- 
form in high-tension circuits, the instrument being 
designed for a maximum working pressure of 
30,000 volts. The potential and current coils are 
mounted quite independently. of each other, either 
being instantaneously removable. is a 
provided with screw adjustments, by which the 
spot of light it reflects can be very rapidly and 
conveniently thrown to right or left or up or down, 
as required by the position of the recorder. An 
ingenious recording thermometer was also shown at 
this stand. The thermometer in this case consists of 
two bulbs connected by a capillary tube. The 
lower bulb, the connecting-tube, and part of the 
upper tube are filled with mercury. If the tempera- 
ture rises, the mercury expands into the upper bulb, 
and thus alters the centre of gravity of the whole. 
Hence, by mounting this thermometer on jewelled 
pivots, together with a counterweight, a rise or fall 
of temperature will cause the whole system to turn 
on its centres, and an arm connected with it can 
make a trace on a revolving drum, which will be 
a record of the variations in temperature. The 
pen carried by this tracing-arm is not kept in con- 
stant contact with the chart on the drum, but is 
pressed on to this periodically by the action of the 
clock, being quite free during the intervening 
periods. A chronograph for determining cyclical 
variations in shafting formed another exhibit by 
this firm. In this a recording-drum, driven by the 
shaft under test, has a wavy line traced on it by a 
point carried by one prong of a tuning-fork. As the 
period of vibration of the latter is constant, the 
number of vibrations to be counted in any fraction 
of a revolution of the drum is a measure of the time 
taken in making this motion. In principle, therefore, 
the instrument is identical with several previously 
made for the same purpose; but in this case the 
details have been worked out with great care. 
A universal coupling, quite free from backlash, 
is used to connect up the drum with the re- 
volving shaft, and matters are arranged so that 
the act of setting the tuning-fork into vibration 
simultaneously throws in the feed motion for 
the tracer. The drum is, moreover, fitted with 
a divided circle, so that the records can be 
analysed without removing the chart traced. Yet 
another device exhibited by this firm was an anti- 
vibration suspension stand which makes it pos- 
sible to use delicate instruments in rooms subject 
to severe vibration ; for mirror galvanometers 
and voltmeters such a device is often necessary 
in electrical factories. The trouble can often be 
overcome by placing the instruments on a tray 
suspended by cords from the ceiling, and pre- 
vented from swinging in a horizontal direction by 
means of rubber stays. The device shown by the 
Cambridge Scientific Instrument Company is some- 
what more elaborate than this, and was designed in 
the first instance to meet a very bad case of vibra- 
tion, no cure for which Bey fone found by the 
sufferers. Essentially it consists of a framesuspended 
in gimbals, having a platform for the reception of the 
instrument at itslower end. This frame is spring- 
suspended, the springs being wrapped with cloth, 
the friction of which rapidly damps out any oscil- 
lation which may be set up inthem. At its upper 
end the frame carries a lamp half filled with oil, 
which again serves to damp out any swing which the 
frame may chance to receive in any direction. 

The principal exhibit at the stand of Messrs. 
Casella and Co., of 147, Holborn Bars, E.C., was 
a Whipple -Casella universal sunshine - recorder, 
which has been designed to the special re- 
quirements of the Indian Government. It differs 
from previous patterns in the range of adjust- 
ments provided, which not only makes the in- 
strument adaptable to all latitudes, but makes 
it possible to use in it the same card all the 
year round, instead of three different ones, 
varying with the seasons, as in those previously 





made.. Another exhibit by this firm was Ander- 
son’s patent slide-rule, which is claimed to be 
eight times as accurate as any ordinary rule of the 
same compactness, it ee | possible to read four 
figures from it with practical accuracy. A very neat 
little Alpine transit theodolite having a 3-in. circle 
was also shown by Messrs. Casella. 

Messrs. Crompton and Co., of Chelmsford, in 
addition to a portable testing set suitable for the 
measurement of currents from 1.5 to 600 amperes, 
and of potential differences up to 600 volts, showed 
a couple of pyrometers for use with boilers furnish- 
ing superheated steam. These have copper con- 
stantin couples, and give direct readings of the 
steam temperature. One of these patterns was 
designed for use on steam motor-cars. In this case 
the couple is clip on to the steam-pipe, the 
whole being carefully lagged. The indicator in 
this case is carried on the dashboard, from which it 


Iso | is separated by a thick layer of felt, which absorbs 


any vibration. The other pattern shown was 
intended for use with stationary boilers, the thermo- 
couple being mounted in a gun-metal plug which 
is screwed into the steam -pipe. 

A somewhat varied display was made by Messrs. 
Elliott Brothers, of 36, Leicester-square, W.C., 
special interest attaching; however, to their ex- 
hibit of die-castings. ese consist of an alu- 
minium-zine alloy cast in steel moulds. They 
leave the mould completely finished and ready 
for assembling, even the threads being cast in 
the holes for studs or set-screws. Some of the 
examples exhibited would have proved trouble- 
some and expensive jobs to execute by ortho- 
dox methods. In one piece a slot j in. wide by 
14 in. long and 1 in. deep, having perfectly sharp 
corners, was cast. The alloy used has about the 
same strength and rigidity as cast iron, and is said 
to be quite permanent. Amongst the electrical 
apparatus shown we may note a standard resistance 
of one 1000th of an ohm, designed to carry a cur- 
rent of 500 amperes, and also a mains testing set, in- 
tended to cover the whole range required in testing 
underground cables. With this set, insulation 
resistances can, with a 500-volt battery, be tested 
up to 1000 megohms, copper resistances from y;'55 
ohm up to 110,000 ohms, and voltages from y,y'55 
volt up to about 550 volts. 

A simple, but accurate, ironclad wattmeter, 
which on alternating current has been proved at 
the National Physical Laboratory to give accurate 
readings with power factors even as low as one- 
tenth, was shown by Messrs. Everett, Edgcumbe, 
and Co., of 87, Victoria-street, S.W. The reading, 
when coupled to an alternating circuit, is quite 
independent of the frequency or wave form. A very 
convenient adjustable resistance of the ‘* Wirt” 
type was also shown at this stand. These resist- 
ances are formed by wrapping insulated wire round 
a cardboard cylinder. the latter is then flattened, 
and bent to a circle in the direction of its original 
axis. Being next mounted on a wooden cylinder, 
a cut in the lathe is taken, so as to remove the 
insulation from a narrow band of the wires. A set 
of contacts moving over the surface thus exposed 
enables a greater or less number of the turns of 
the wire to be included in the circuit. Another 
instrument shown at this stand was a combined 
standard ammeter and voltmeter, with a range of 
from 3 up to 300 amperes, and from 15 to 600 volts. 
The change-over key, by which the instrument can 
be adapted at will as an ammeter or voltmeter, is 
so arranged that the resistances cannot be coupled 
up simultaneously for both, so that there is no 
possibility of having low resistances in circuit when 
a high voltage is to be measured. A frequency 
indicator of the resonance pattern was also on view 
at this stand. This consists of a series of reeds 
with white tips, arranged round the upper pole of 
a mushroom - shaped . electromagnet. When an 
alternating current passes round the latter, the 
reed, having the same frequency as this current, is 
set in violent vibration. 

A standard inductance, consisting of two spirals 
of wire laid on the faces of opposing discs of three- 

ly wood, was exhibited by Messrs. Gambrell 

rothers, of 23, North Side, Clapham Common, 
S.W. One of these discs being arranged to travel 
along guides, the inductance of the pair of 
spirals can be altered at will. A galvanometer 
of the moving coil type, which requires no 
levelling, but works accurately when placed on 
any ordinary table, or shelf, without further ad- 
justment, was also shown at this stand. By turn- 
ing a screw with a milled head the suspended 





portion can be secured so that it will suffer no 
damage from shocks when transported. Another 
exhibit here was a Carey Foster bridge, in which 
the usual mercury reversing-switch is re by 
a set of flexible contacts. A number of portable 
ammeters and voltmeters of the dead-beat moving 
coil a were shown by Messrs. Nalder Brothers 
and Thompson, Limited, ef 34, Queen-street, E.C., 
as well as a portable insulation testing set, in which 
the generator and ohmmeter are included in the 
same case, forming, it is claimed, the lightest com- 
bination in the market. The ohmmeter, being of the 
electrostatic type, is totally unaffected by external 
fields. A very interesting exhibit showing the 
nodal lines of vibrating plates was made by Messrs. 
Newton and Co., of 3, ryote E.C. Fine sand 
being strewn on steel plates 34 in. long by 4 in. 
wide and about # in. thick, supported at four points 
on rubber blocks, the plates were set in vibra- 
tion, on which the sand distributed itself along the 
nodal lines, which in some cases had a spiral 
character. 

Amongst the numerous exhibits made by Mr. 
R. W. Paul, of 68, High Holborn, we noted a 
Duddell-Mather standard wattmeter, having a very 
long range, and yet very sensitive. Another inte- 
— exhibit was a small electric muffle furnace. 

A Roberts-Austen electric recording pyrometer 
was shown by Messrs. James Pitkin and Co., of 56, 
Red Lion-street, London. In this the temperature 
is measured by means of a thermo-couple of platinum 
and platinum-iridium alloy, the record being ob- 
tained by allowing a spot of light, reflected from the 
mirror of the galvanometer connected to the couple, 
to fall on a sheet of bromide paper wrapped round a 
drum rotated by clockwork. Only a portion of the 
light from the mirror is thus utilised, the remainder 
being reflected up to a transparent scale, so that 
direct readings can also be made simultaneously 
with the production of the record. A series of 
other pyrometers of the non-recording type was 
also shown; some of the indicating instruments 
were of a specially robust pattern, so as to be suit- 
able for works use. 

Messrs. Reynolds and Bransom, Limited, of 
14, Commercial-street, Leeds, showed a micro- 
photographic apparatus designed especially with 
a view to facilitating the photography of objects 
which are difficult to focus direct on the 
screen of the camera. To this end an observa- 
tion tube, having a prism at its lower end, is 
fitted, so that it can be lowered into the line 
of sight of the camera, and through this the 
object can be seen as clearly as through an ordinary 
microscope ; any adjustment to get the particular 
spot which it is desired to photograph in position 
is then easily made, and on removing the observa- 
tion tube the desired image will fall on the focus- 
sing screen. The same firm also exhibited the 
Barr and Stroud lantern-slide plant, specially 
designed for rapidly copying, to lantern-slide dimen- 
sions, diagrams and illustrations. These are pinned 
to a vertical board, along which graduated scales 
are fixed. The position occupied by the diagram 
being read off these scales, the camera is moved on 
its guides to a corresponding figure, and focussed 
also by scale. This done, the diagram will be in 
focus on the screen to.a scale bringing it within the 
dimensions of a slide. 

Messrs. Alex. Wright and Co., Limited, West- 
minster, had on view a Simmance and Abady com- 
bustion recorder. This is an instrument which 
automatically samples and analyses the products of 
combustion passingalong a flue, the percentage of CO, 
present and the chimney draught being registered on 
the same chart. The apparatus consists essentially 
of a small bell-jar, which is lifted by water-power 
and draws in a charge of gas from the flue. This is 
then forced into a second pell-jar through a solution 
of caustic potash. The latter absorbs the CO,, so 
that the height to which this second bell is raised 
by the contents of the first one depends on the 
percentage of CO, present. This height is recorded 
on a chart carrie oe a revolving drum, after which 
the bell sinks, expelling its charge simultaneously 
with the rise of the first bell drawing in a fresh 
supply of flue-gases. 

An integrating recorder of solar radiation, de- 
signed by Dr. W. E. Wilson, was exhibited by 
eel icks, of Hatton-garden. The instrument 
consists of a glass bulb joined by a bend with a 
long graduated tube. This bulb is partially filled 
with alcohol, the rest of the interior space being 
vacuous. In use the instrument is arranged ver- 
tically with the bulb at top, exposing the surface 
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of the alcohol to the solar rays. The tube, on the 
other hand, is protected from direct radiation by 
being enclosed in a box with perforated sides. The 
alcohol gradually distils off under the action of the 
solar radiation, and condenses in the graduated 
tube below, which is kept at the shade temperature 
ly its protecting screens. The amount of liquid 
collected in the stem under these conditions is a 
measure of the solar radiation. 

Messrs. Evershed and Vignoles, Limited, of 110, 
Cannon-street, E.C., showed on their stand one of 
their new bridge-meggers. This is a portable 
instrument, which combines the functions of a 
megger with those of an ordinary bridge. That is to 
say, it can be used for reading direct in megohms the 
insulation resistance of cables, or, in conjunction 
with a resistance-box, the resistances of conductors. 
A small generator of the constant-pressure type 
forms a part of the instrument, and is. designed 
to furnish an electromotive force of 500 volts 
when its two windings are coupled in series, and 
one of 250 volts with them in parallel. The in- 
strument is fitted with a two-way switch, which is 
placed in one position when the instrument is used 
for testing insulations, and in the other when used 
for testing resistances. In the first case insulation 
values are read direct from the indications of a 
needle moving over a graduated scale, whilst in 
using the instrument for bridge work the resistances 
in the ‘‘ variable arm” are adjusted to bring this 
needle to its zero position, the index then serving 
as the needle of the galvanometer ordinarily used. 
For use with this instrument the firm have brought 
out a special pattern of direct-reading resistance 
box. The resistances in the latter are altered by 
rotating switch keys, to each of which is connected 
a numbered dial, fitted below an opening at which 
appears the figure corresponding to the resistance 
in circuit. The latter is therefore read as easily 
as an engine-counter. The standard pattern of the 
apparatus just described is designed for measuring 
insulation resistances from 0 up to 40 megohms, 
and the resistances of conductors down to +}, ohm. 








NOTES. 
THe Microcrapnic Stupy oF FAILures By 
FAticve. 

In an interesting paper read before the Royal 
Microscopical Society, on Wednesday evening last, 
Mr. F. Rogers described the results of a micro- 
graphic research on different varieties of steel sub- 
mitted to heavy alternating stresses in a Wohler 
machine. The principal new result established by 
the author was that the specimens were partially 
cracked long before they ultimately gave way. This 
was proved by heating the specimens to 250 deg. 
Cent., after they had suffered some 70,000 reversals 
of a stress of 19 tons per square inch. They were 
then replaced in the machine, and, in general, failed 
with some 20,000 more repetitions of the stress. An 
examination of the fractured surface in the micro- 
scope then showed distinct tinting round the 
margins of the fracture, the discoloration occurring 
where microscopic cracks had admitted oxygen to 
the surfaces, whilst heated as described. In dis- 
cussing the paper, Mr. Rosenhain stated that his 
observations had shown that when a metal, such 
as steel, which consisted of an aggregate of two 
components, one relatively ductile and the other 
relatively brittle, was broken, the character of the 
fracture depended greatly on the method employed 
in testing. If this fracture occurred without much 
distortion of the metal, the surface of fracture 
passed through the ductile material ; whereas if 
there was much distortion, it passed through the 
brittle component. Moreover, in certain methods 
of testing, the initial fracture commenced in the 
brittle material, and the crack thus formed con- 
verted the specimen into a notched bar, so that 
the remainder of the fracture lay through the other 
component of the metal. In replying to the discus- 
sion on his paper Mr. Rogers confirmed this highly 
interesting observation from h's own experience. 


Tue Workwen'’s CoMPENSATION ACT IN THE 
House or Lorps. 


The general principle first laid down by Mr. 
Chamberlain that those injured in the conduct of 
the national industries should have a right to 
compensation, which should be a first charge on the 

rofits of the undertakings concerned, has now 
Sonal frankly accepted by employers generally, 
although experience has shown that the charges 
thus incurred have been notably greater than was 
held possible by the promoters of the pioneer 





Bill on its passage through the House of Com- 
mons. The new Bill now before Parliament, 
the main feature of which is to extend the provi- 
sions of the first Act to other trades, has therefore 
met with no serious opposition so far as its general 
principles are concerned. Employers have, how- 
ever, objected strongly to certain clauses which 
seem calculated to harass manufacturers without any 
corresponding benefit to the injured workman and 
those dependent on him. Thus the Bill gives the 
workman the right to take proceedings both for com- 
pensation under the new Act and for damages inde- 
pendently of this ; but though he may obtain judg- 
ment in both actions, he cannot receive both compen- 
sation and damages, but must make his election for 
either. So far no objection is taken to the clause, 
but it has been strongly felt that it was injudicious 
to enable the workman to recover costs for both 
actions. As matters stand his solicitors have every 
reason to persuade him to start two actions, as they 
will score twice over in the case of success, whilst 
their client must make his election as to whether he 
will take the compensation or the damages awarded. 
The employer is therefore saddled with additional 
legal expenses, with no corresponding benefit to the 
man. An attempt to remedy this defect was made 
in the House of Lords on Tuesday, but failed. The 
new Bill also modifies the old in another matter, 
which, if previous experience can be relied on, will 
involve a heavy increase in the present rates of 
insurance under the old Act. The latter provided 
that a man had to be laid up fourteen days before 
he could claim compensation. In the new Bill this 
qualifying period is reduced to seven days. Since 
it was the short-period disablements which falsified 
the official calculations as to the burden to be 
carried by our industries, it is to be feared that the 
alteration in question will involve charges on the 
employers out of all proportion to the importance 
of the benefit secured by the men. An amendment 
modifying the new Bill in this regard was, how- 
ever, decisively rejected in the House of Lords 
last Tuesday, Mees. it was shown that the short 
qualifying period proposed offered very great 
inducements to malingering, the more paiticu- 
larly as payments, where made, are to date 
back to the time of the actual occurrence of 
the accident. Another point on which em- 
ployers endeavoured to induce the House of Lords 
to amend the Bill was in reference to the appoint- 
ment of a medical referee. As matters stand, if 
there is reason to believe that a workman has com- 
pletely recovered from the effects of an accident 
for which he is receiving weekly compensation, the 
matter can only be submitted for settlement by a 
medical referee, with the workman’s consent, which, 
in most cases, is little likely to be forthcoming. 
This particular clause, though opposed by the 
Government, was, however, amended in the Lords, so 
that the condition of a victim can be reviewed medi- 
cally, on the application of either party concerned, 
if the Commons accept the amendment. 


Tue Proposep Ocean WHARF FOR LONDON. 


A very important scheme for the improvement of 
the Port of London in the matter of total charges on 
tonnage, is shortly to be put into execution, on the 
long, straight reach of the River Thames encountered 
between Purfleet and Greenhithe. In this reach 
the river has an average breadth of about half a 
mile, and it is proposed to construct near its southern 
bank a wharf, to be in the first instance 3600 ft. long 
by 60 ft. wide, to which ocean-going steamers wil! 
be able to gain access at all states of the tide. A 
special feature of the wharf is to be found in the 
fact that a distance of some 100 to 150 yards will 
intervene between it and high-water mark on the 
adjacent bank. Two advantages are gained by 
this arrangement. In the first place,a depth 
of 30 ft. at low water spring tides is secured 
along the whole face of the wharf, with a very 
moderate amount of dredging. For much the 
greater portion of the total length the depth 
already exceeds the limit stated, but at certain 
points there are ridges, which will have to be re- 
moved, but the total amount of excavation required 
willonly be some 100,000 cubic yards. We may add 
that the average range of tide here is 18 ft., or about 
4 ft. more than at Antwerp. The second advantage 
accruing to the placing of the wharf out in the 
river, in the fashion described, is that barges can 
come up with the tide to the back of the wharf, in 
which position they can be loaded direct from the 
steamers moored to the face of the structure, since 
the cranes provided will be able to load into a 





double tier of barges the goods they have taken 
out of the holds of the ships. Besides the access 
for barges at the ends of the wharf, openings will 
be provided at intervals through which barges can 
pass underneath the wharf from one side of it to 
the other. Five steel-framed transport sheds, each 
300 ft. long by 60 ft. wide, are also to be erected at 
the back of the wharf. These will be two storeys 
high, and will be fitted with tackle for loading their 
contents direct into barges. The principal portion 
of the crane equipment of the wharf will be designed 
to lift 2 tons at a high speed, and 5 tons at a lesser 
rate ; but some more powerful types are also to be 
provided. There are to be four lines of standard- 
gauge track on the wharf, and the cranes will 
straddle the inner pair of tracks. The whole 
of the latter will, of course, be connected 
to the river bank by bridge and trestle - work, 
where the metals will connect up-with those 
of the South-Eastern and Chatham Railway Com- 
pany, and also with the new tunnel railway with 
which it is proposed to connect the lines on the 
two banks of the Thames. With a view to securing 
rapidity of construction, it is intended to construct 
the wharf mainly of timber. In the arrangements 
at present contemplated, the structure will be car- 
ried on 13 in. by 13 in. pitch-pine piles, treble 

iles being used at the face and double piles at the 

ck, where shocks from the lighter craft only will 
have to be provided for. Groups of four or five 
piles will also be used under the stanchions of the 
transport sheds. The total quantity of timber 
required for the pile-work, beams, bracings, &c., 
is estimated at 760,000 cubic feet, in addition 
to which there will be about 98,009 cubic feet 
of hard wood in the decking, and 14,000 cubic 
feet of elm in the fenders. The figures given 
are, however, subject to modification, since it is 
possible that some portions of the wharf may, 
to suit the requirements of special trades, be 
constructed in ferro-concrete. The promoters of a 
scheme of this magnitude could not, in the nature 
of things, be expected to content themselves with 
the ordinary form of license for wharf-construction, 
in which the Conservancy maintain the right to 
call on their licensees to remove their structures at 
seven days’ notice. The great advantages which 
the port seemed likely to secure under the present 
scheme were, however, so obvious, that both the 
Conservancy and the Board of Trade have in this 
instance assented to a license in perpetuity. The 
engineers to the scheme are Sir John Wolfe Barry 
and Partners, of 21, Delahay-street, S. W. 








ACCIDENT AT TAPTON JUNCTION, NEAR CHESTERFIELD. 
—Major J. W. Pringle’s report to the Board of Trade 
on the accident which occurred on September 13 on the 
Midland Railway at Tapton Junction, near Chesterfield, 
has now been published. It will be remembered that the 
accident was a collision in a dense fog between a light 
engine standing on the up passenger line and a work- 
man’s train running to Alma Colliery. The workman’s 
train was drawn by an engine running tender first, and 
the two tenders came into collision, considerable damage 
being done to the two engines, tenders, and the carriage 
stock, Another engine attached toa stationary down goods 
train was also damaged by the workmen’s train engine col- 
liding with it, when the latter left the rails. Major 
Pringle, in his finding, settles the blame for this accident 
on the signalman and on the fireman of the light engine. 
The rules demand that when an engine or train has passed 
a ‘‘home” signal, and is waiting to cross over to another 
line, or to be admitted to a siding, the guard, shunter, or 
fireman shall at once pi back to the signal-box to 
remind the signalman of the presence of the vehicles, and 
shall remain there until the signalman can give permis- 
sion to proceed, or to be shunted clear of the running- 
lines. the Board of Trade inspector considers that the 
fireman of the light engine, whose duty it was to go back 
to the signalman, failed in his duty, in that, according to 
the weight of evidence, he never went into the box, but 
contented himself, according to his own evidence, with 
shouting to the operator in the cabin. This shouting no 
one seems to have heard, and the precaution, there- 
fore, of the fireman going back was quite ineffective. 
Major Pringle considers the action of the signalman 
as the primary cause of the collision, and this man 
chiefly to blame. In such weather as that which pre- 
vailed at the time, this man ought not to have allowed 
himself to forget that a light engine had p ed up 
the line, and was standing out of sight of bis box, and he 
was at fault in accepting ‘* All clear” for the workmen’s 
train while the engine was still there. Major Pringle 
suggests that at least two other means of disposing of the 
li in engine were at the command of the signalman, 
which, had they been adopted, would have ensured 
safe working. ‘The Inspector also suggests that, owing 
to the frequency with which vebicles are worked into the 
down sidings at this junction, that some extra signal or 
other appliance should be used here, to remind the operator 
that while any vebicles are standing on that line the up 
main ‘home ” signal should not be lowered. 
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R.A.S.E. SUCTION-GAS TRIALS. 
To THE Eprror or ENGINEERING. 

Sin, —‘‘ Oh, that mine enemy would write a book!” is 
an exclamation of old, and had we uttered that in June last 
our wish would now have been fully satisfied, for the 
judges have written a book, and it 1s one which, after 
several days’ careful study, can only be described as ex- 
tremely disappointing, and consioly disappointing to the 
two successful competitors. It is disappointing not only 
because of the misdescriptions of engines and gas plants, 
but also on account of the somewhat unjustifiable methods 
adopted by the judges in using some of the figures deal- 
ing with fuel consumptions. 

The report also affords unmistakable evidence of the 
want of experience which the judges themselves have had 
with gas-engines and gas plants. In fact, there are very 
few pagesin the report but what can be challenged were 
it possible for us to do so in your pages. 

The Secretary of the R.A.S.E., in a letter to us dated 
August 2, stated :—‘‘I am further to inform you that the 

»ints referred to (in our protest) will be fully dealt with 
in the report of the judges on the trials, which will be 
published as early as possible in the month of September.” 

On reading the report one would never find out from 
anything stated therein that a protest had been made 
against the awards of the judges. 

In discussing the report it will be well that the official 
regulations issued by the R.A.S.E. should be cited, and 
that the points to which the special attention of the 
judges would be directed should be given. These are as 
follows :— 

1. Attendance ay 

2. General design, including facility of cleaning and 
space occupied. : 

3. Regularity of working. 

4. Fuel consumption; water consumption. 

5. Price. 

6. The relative geapertions of gas-producer and engine. 

7. Volume swept by piston relative to brake horse- 

wer. 

(1) Attendance Necessary.—At the time of our protest 
we intimated to the R.A.S.E. that the two successful 
engines had required at least two men to start them, and 
that it took 50 per cent. more time to do this than our 
engine required with only one man in attendance. Asa 
matter of fact, they took 100 per cent. more time. The 
judges do not give anywhere in their report any figures 
showing the number of attendants employed by any of 
the competitors, but they give the time taken by each to 
start their engines and to get the Joad upon them. An 
investigation of these figures shows the contention made 
in our protest was amply justified, as will be seen from 
the table below, which is compiled from Table VIII., 
page 43, of the judges’ report :— 

Tctal Time Required to Start the Engine and to Put on 


the Load Specified on Monday, Tuesday, Wednesday, 
and Friday. 








- Time to Time toget | Number of 
Start. Load on. Attendants. 
min. min. 
National 79 108 At least two men. 
Crossley .. 854 934 Ditto 
Campbell 4t 51 One man. 


* We allow 18 minutes for starting on Tuesday. ag 


We have added a column to this table which shows the 
number of men required by each to start their engines and 
gas-plants. 

The judges give their own views on pages 4, 29, and 
39 on the matter of attendance and time required to start, 
but they appear to have entirely forgotten the regulations 
issued for the trials, to which we contend they were bound 
to work and abide by—that is, they were bound to allot 
some mark of merit or number of marks to each engine, 
according to the number of attendants and the time re- 
quired to start. 

The judges’ remarks on the pages referred to are really 
excuses for the amount of time required by the successful 
competitors. There is no other inference to be drawn 
from them. They do not seem to know that it is in many 
cazes absolutely essential that only one man should be 
necessary for this work ; but our experience of the work- 
ing of these plants has been thit only one man is avail- 
able in a great many cases, and an engine that requires 
more than one man to start is of less value than those 
which require only one man to start them. 

On page 29 the judges make a very serious statement. 
They say:—‘‘A few of the competitors had taken the 
wise precaution to dry their wood, but in the case of the 
* National” plant the wood could not be lighted without 
the use of a little paraffin oil, and that in both Messrs. 
Crossley’s plants, after vain attempts, the fire had to be 
drawn, and a fresh start made with a new supply of 
kindling wood.” 

The statement that a few of the competitors dried 
their wood before starting is an entirely wrong one, and 
besides being wrong, is absurd. We feel sure it would 
not have been made had the judges been conversant with 
the method in which the kindling wood was distributed. 
The wood was dealt out by the employés of the judges 
in the order in which the engines were being start d. 
The competitors had no choice of the wood, but were 
compelled to take what was given them. It was stored 
a'l in one place, and it was not in the possession of 
the competitors more than about half an hour before it 
was lighted. Even if it had been possible to dry the 
wood in that time, there was no place within reach of 
the trial-shed where it could be dried, for there was no 
— light, or heat of any kind by which this could be 
done. 








We would point out that if the kindling wood was at 
fault on the Monday, and was the cause of the bad start- 
ing on that day, how was it that on the other days 
throughout the week of the trials, when the kindling 
wood could not possibly affect the starting, that the two 
successful competitors were always behind in the start- 
ing of their engines and plants, and that they always 
employed more men to start than we did? If the late- 
ness of their starting on Monday was the only time on 
which this occurred, the matter of the kindling wood 
might then receive attention; but when on Tuesday, 
Wednesday, and Friday both successful competitors were 
still long in starting, and still required at least two men 
to start, what possible explanation can te given except 
that their plants did take thoes 100 per cent. longer time, 
and that they did require at least twice the number of 
men to start their engines and plants than what we did. 

Here we would like to say that the figures given by 
the judges in Table VIII., page 43, for the starting of 
the Crossley engine on Monday, represents only the time 
occupied during the second attempt that this tirm made 
to stars their engines—it does not include the whole of 
the time spent in this operation. It is noticeable also that 
in the same table the time of starting the same engine on 
the Tuesday is not given. 

(2) General Design, including Facility of Cleaning and 
Spice Occupied. —This is the second point of the R.A,S.E. 
regulations to which the special attention of the judges 
was to be directed, and in our protest we drew attention 
to eeveral points in our engine—viz.:—The extended bed- 
plate, supporting the cylinder. The facility with which 
ths ignition could be advanced and retarded while the 
engine was at work. The lvose exhaust-valve seat, and 
loose guide for exhaust-valve spindle, and the waste.oil 
trough round the engine bed-plate. 

As to the gas plant, we pointed out that every detailed 
part of our gas plants and pipe connections was fitted 
with loose doors, through which each part could be 
cleaned without being dismantled. 

The judges do not recognise any of these special points, 
although mention is made of one or two of them. With 
reference to the method of carrying the engine cylinders, 
we do not think that we are wrong when we state that in 
the two successful engines tried at Derby the cylinders 
of each overhung their support not less than 3 {t., and, 
as the explosion takes place at nearly the furthest point 
from the support of the cylinder, it can easily be seen 
that vibration is bound to be caused; and this, in the 
course of time, gives rise to trouble, as many have ex- 
perienced. 

With reference to the advancing or retarding of the 
ignition the judges have a doubtful opinion. ‘They say 
it is (page 20): ‘‘ A doubtful advantage in the hands of 
agricultural labourers ;” but nowhere in the regulations 
do we find any statement made that the engines offered 
for the trials were to be made suitable for agricultural 
labourers. It is purely an assumption on the judges’ part 
that they were to be such as could be safely put in the 
hands of such men. Further than this, our experience of 
the agricultural labourer has been that he has proved 
himself to be a thoroughly capable man in the matter of 
running gas and oil-engines, and we would have no 
hesitation in placing an engine with variable timing 
ignition in his hands. However, the judges seem to 
forget that anthracite and coke both vary largely in 
quality, and in consequence the gas varies also, and 
unless the ignition can be advanced or retarded to suit 
the quality of the gas, there is sure to be inefficiency and 
waste going on. 

With reference to the facility for cleaning, our conten- 
tion as to want of doors on the pi and connections of 
the two successful gas plants is shown to be correct by 
an examination of the illustrations given on pages 12 to 15 
of the report. Indeed, the construction of the Crossley 
plant gives less facility for cleaning than we had antici- 
pated. An examination of the illustration on page 14 
shows that there is no facility whatever for cleaning out 
the sludge, which inevitably collects at the bottom of every 
gas-plant scrubber, without taking out the coke and re- 
moving the iron grate -which supports the coke in the 
scrubber. In our own plants, which were exhibited at 
Derby, a sludge-cock was fitted to the bottom of each 
coke-scrubber, so that the sludge could be removed while 
the engine and gas plant were at work. 

Farther, in describing the ‘‘ National” engine (page 19) 
the judges say: ‘‘All these valves can be easily dis- 
mantled by breaking three small joints.” In the Camp. 
bell engine no joints n broken whatever to remove 
any of the valves, as the whole of them have metal to 
metal faces. 

Again, the ‘‘ National” engine connecting-rod (page 
20) is decribed as ** — | of the marine type at both ends, 
and is a very substantial piece of work.” The italics of 
the word “both” is that of the judges, and they have 
evidently wished to impress one that this *‘ marine type 
at both ends” is a very excellent feature, and one well 
worth copying. It will, perbaps, surprise the judges to 
know that many gas-engine-makers of long experience 
years ago discarded the connecting-rod of this type, 
and that for very satisfactory reasons. Had the 
judges thought and investigated a little, they would 
have found that at the piston end of the connecting- 
rod there was great difficulty in locking the nuts on the 
bolts, owing to the rod end being so far inside the piston, 
and, in consequence, difficult to reach. Experience has 
shown that owing to the difficulty of locking the nuts the 
attendants who look after gas engines fail to keep the bolts 
tight; the consequence 1s that in course of time the 
bolts break, and the rod end is free to fly about, with the 
result that many gas-engines have been completely dis- 
abled through ‘‘the marine type at both ends” getting 
lonse and smashing the engine. 

We think these remarks of the judges about the 








‘* National ” connecting rod are an illustration of the well- 
ae saying that ‘‘ An ounce of practice is worth a ton of 
theory.’ 

The lubrication of the piston of the ‘‘ National” engine is 
also, according to the judges, of a very — character 
because ‘‘ There are special grooves in the piston to pre- 
vent the oil being blown away in the event of the piston- 
rings leaking.” 

We wonder who it was that put such a story into the 
heads of the judges. The statement is an incorrect one. 

Several instances can be given which show that the 
judges have not understood the construction of some of 
the engines which they have described. This we can 
best illustrate by a reference to the construction of the 
Campbell engines which is given on page 20 of their re- 
port. They state, with reference to the larger Campbell 
engine, that ‘‘ the cylinder and jacket are in one casting.” 
This is quite incorrect ; the cylinder and the cylinder 
oe are in two separate castings, and have always 

M 80. 

Further, they state that the main bearings were lubri- 
cated by sight-feeds. This also is incorrect, as both 
engines were fitted with ring lubrication to each of the 
bearings ; and we take pride im saying that we were the 
first gas-engine makers in England to adopt this method 
of construction. As ring lubrication is lauded by the 
judges in the — we presume they have forgotten to 
give us any credit for using this system in the engines 
tested at Derby. 

To sum up the question of general design, including 
facility of cleaning, we claim to have proved by the 
engines and plants exhibited, as well as the facts recorded 
herein, that our engine and gas plant was of more scien- 
tific construction, more substantially made, and contained 
valuable features which no other engines or gas plants ex- 
hibited possessed, while the facility for cleaning was much 
in advance of the two successful competitors; so that on 
this point we can only come to the conclusion that the 
judges have failed to apportion their marks of merit 
according to the regulations. 

(3) Regularity of Working.—No attempt is made in the 
report, nor was there any made during the trials, to prove 
the question of regularity in the sense of governing, so 
that we are at a loss to know how the judges have given 
special attention to this part of the R.A.S.E. regula- 
tions. The only possible manner in which the judges 
could, or did, prove regularity of working was by the eye. 
If ‘‘ regularity of working ” means running without hitch 
from start to finish, then the performance of our engines 
and gas plants left nothing to be desired. 

Table VIL., page 42a, gives some information respecting 
speeds under various loads. The judges say, on page 42: 
** Lhis change of loading was a severe crdeal, and was 
intended as a crucial test to discriminate between the 
competitors.” The table below shows how the three 
selected engines stood this test :— 


Variable Load Tests. 


Run of No 





Run of No Load for | Load for One pal dy ad 
as Two Hours, and |Hour and then! pour. and then 
then Changed to Changed to Chan ed to 
Full Load. | One-Third Full Load 
Load. . 
f Took 24 minutes to Speed main-Speed main- 
National 4 get on full load. tained. Satis- tained. Satis- 
Speed maintained.| factory. factory. 
Engine sloweddown;/Speed main-Spee fell 
took 4 minutes to tained. Satis- slightly. Satis- 
Crossley et on four-fifths, factory. factory. 


minutes to get on 
full load. 
Engine slowed down; Speed main- Full load 14 min, 
{ took 14 minutes to tained. Satis. Speed main- 
| get on full load. tained. Satis- 
factory. 


| ull load ; took 10 


Campbell factory. 


It will be seen from the above table that the successful 
competitors did not come through the ‘‘ severe ordeal ” 
with any brilliancy. 

This completes the third point of the regulations of the 
R.A.S.E., and we still find ourselves without any clue 
as to the reason for the awards. 

4. Fucl Consumption, Water Consumption.—On the 
important point of fuel consumption we regret to see 
that an attempt has been made by the judges to handle 
the figures in a most extraordinary manner. The table 
below is taken from Table III., page 27, giving par- 
ticulars of the fuel consumed :— 


Particulars of Fuel Consumed. 


| 
Coal Hot Coal 








Coal Per Cent 
—- Returned from . 
Iseued. Unused. Producer. Deduction. 
ae ._ | -™ “ae SESS 
National 49€ [3 156. 10 
Crosslt y 449 10 219 13 
Cam, Lell 354 35 42 30 


Our complaint of handling figures refers to the last 
column of the above—viz., ‘‘ Percentage deduction.” 

On page 26 the judges explain their method: **Tke 
unburnt fuel spread out near each competitor’s peg, as 
already mentioned, was carefully turned over and ex- 
amined. The clinker was separated and weighed, and a 
note was taken of its nature—whether friable or vitrec us, 
At the same time an estimate was made of the calorific 
value of the fuel taken out of the producers, as compared 
with the raw fuel, and this estimate was subrequently 
checked by calorimetric determination made with three of 
these partly-burnt fuels at the Central Technical College.” 

In r ply to this, we think that it will be evident that 
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to attempt to a ion values to the mixture of ash, 
clinker, and partly-burnt fuel all mixed together, is a task 
beyond human knowledge; and to attempt to take samples 
from such, in the condition in which it was spread out 
on the field for the judges, was also an impossible task. 
Those competitors, other than ourselves, who were present 
at the time will, we have no doubt, bear us out in our 
statement. In fact, several of these said, at the time the 
fuel was being s out, ‘‘This is the place where we 
win or lose,” and events have justified the statement. 

The judges do not seem to have asked for a reason why 
the two successful competitors had such large amounts of 
fuel in their producers at the end of the trials. They 
would probably have found out that to make good gas 
these — pee aay dng et a be ape with fuel ; but - 
every-day working this practice 8 to t waste, an 
the economical method is to burn the down as low as 
possible in the ucers towards the end of the day’s or 
the week’s work. 

The aa, deduction of 30 per cent. from our unburnt 
fuel, and the deduction of only 10 and 13 cent. from 
the ‘‘National” and Crossley respectively, is, in our 
opinion, an unjustifiable one. If any deduction at all 
was necessary, we think it would have only fair 
that a similar deduction should have been made from all 
unburnt fuels of all the competitors. We give in the 
table below the judges own figures of fuel consumptions 
taken from Tables IV., V., and VI :— 


Particulars of Fuel Consumptions. 








| Full Load. Half Load. Full Load. 

| Anthracite. Anthracite. Coke. 

Bagby 0 eid ea ictal 

aaa 

| 

Brake ig wo! og Brake Fuel per Brake Fuel vy 

| oree- | Horse- | 

| orse- | - | Horse- 

| Power. | power. | POWer: | power. | Power. | Power 
National .. 206 1.04 | 101 | 1.55 | 205 | 1.21 
Crossley :.| 153 | 115 8&4 | 152 | 189 | 1.36 
Campbell .. 19.8 | 109 10.6 1.88 | 17.0 | 138 


In addition to the above, we give a table showing the 
nee of fuel per brake horse-power per hour, in 
which the unburnt fuel is neglected, and the whole of it 
treated as waste :— 

Fuel Consumption. Full-Load. Anthracite. Total 

Fuel Fed into Producer. 
Consumption per Brake 


Horse-Power. 
Lb. 
National a - ee - 1.53 
Crossley .. es ‘ oe + 2.06 
Campbell _ , 1.20 


Even taking the a od own figures, as shown in their 
Tables IV., V., and VI., we still have no clue to the 
reason for the awards. 

It is interesting to note here that an attempt has been 
made by the ju to adjust the figures for the half- 
load trials on anthracite. They say, on page 35: ‘‘The 
first point to be observed in Table V. is that in several 
cases the engines did not work exactly at 50 per cent. of 
the declared full load. An adjustment has, therefore, 
been made by means of Willans’ law, in order to obtain 
the consumption of coal at exactly 50 per cent. of 
the declared full load.” We confess that we are in total 
ignorance of what the Willans’ law is, and we have never 
before heard of its application to gas-engines or gas plants ; 
but we do say positively, from experience of many tests, 
that the difference in consumptions estimated by the 
judges under this law is impossible. To make our mean- 
ing clear, we vy ts that our engine ran during the 
half load with a ke horse-power of 10.6, whereas it 
should have run with a brake horse-power of 9. The 
judges give the consumption of fuel at 10.6 brake horse- 

wer as 1.381b., but at 9 brake horse-power, by Willans’ 

w, this consumption rises to 1.50. e =. as a matter 
of experience in testing, that this is not so. he diffetence 
in consumption with only a difference of load of 1.6 brake 
horse-power is not so great as the Willans’ law would 
make it appear. 

Water Consumption.—On this point it is impossible 
for any one to dogmatise, as the tri were too short in 
duration to enable the judges, or any one else, to say 
whether the restricted water supply to the coke scrubbers 
would, or would not, cause trouble with dirty valves or 
pistons. We give the water figures below :— 


Water Consumption. 


ay | Full-Load. | Half-Load. | Full-Load. 
Anthracite. Anthracite. Coke. 

















Ib. gals. 
NE oe 1.14 0.52 1.40 
Crosley ..  .. 2.45 0.89 5.76 
Campbell ..  ..  ... 1.82 1.39 2,28 


The question of water corsumption, we think, gives no 
clue to the reason for the awards. 

5. Price.—This is the next point which the special 
attention of the judges was to be directed to. The de- 
clared price of each competitor’s engine and suction plant 
is given in page 3 as follows :— 

Price. Declared Brake Horse- 
Power. Anthracite. 


£ 
National .. "e “= 233 20 
Crossley 180 15 
Campbell 180 18 


From the above figures it would seem that we are no 
nearer to the clue as to the reason for the awards. 
The other two points of the regulations cal] for no com- 





ment from us. There are, however, several other items not 
connected with the tions which call for comment. 

Clinker.—In several parts of the report one reads of 
clinker of various kinds, and the judges seem to have 
had this oie very seriously on their minds at the 
time, and they have attem: again to handle figures in 
@ very peculiar manner in apportioning the marks of 
merit to the producers, ; 

It is impossible for anyone to thoroughly examine a 
gas-producer furnace, and to be able to apportion marks 
of relative values with such nicety as the judges claim to 
be able to do. 

Table XII., Page 42a.—We notice in this table that the 
judges gave the same figures for both of our producers 
for the grate area, cross-section of furnace, and volume of 
furnace, whereas the producers tested at Derby were of dif- 
ferent dimensions. In consequence of this error all the other 
figures in this table in connection with these are wrong. 

We give below the correct figures :— 





Tross- Volume 








' 
Number in } | Cc 
| Name. \Grate Area. | Section of of 
Catalogue. | | Furnace. | Furnace. 
| eq. ft. sq. ft. cub. ft. 
12 Campbell 0.79 1.06 | 2.89 
13 Campbell 0.95 1.39 8.60 


(throttle) | | 


Lack of time prevents us from noticing other points in 
the report, to which we en return on a future occasion. 
Yours tru ny 
HucuH CAMPBELL. , 
For the Campbell Gas-Engine Company, Limited. 
Halifax, December 19, 1906. 





ELECTRIC POWER FOR THE RAND. 
To THe EpiTor or ENGINEERING. 

Srr,—If storage on the Rand is to be a feature of the 
ae ed scheme for utilising the power of the Zambesi 

~ 7 may I point out that it would involve a very much 
smaller capital outlay, and would give a very much ao 
efficiency, if electro-thermal storage was employed in 
place of hydraulic. I need hardly remind your readers 
that heating by electricity has been developed very 
largely, in many directions, during the last ten years, and 
that its efficiency is very high. I think I should hardly 
err on the wrong side if I took the efficiency of a system 
of electro-thermal storage as 80 per cent, while that of 
hydraulic storage could hardly exceed 50 per cent. As it 


should be possible to raise the temperature of a body of] g 


water, under the conditions that would rule, some 250 
a Fahr., I make out that where some 1600 million 
gallons of water would be required with the hydraulic 
system for 50,000 horse-power for 12 hours, a quantity of 
water that could be carried in a battery of Lancashire 
boilers would answer with the electro-thermal system. I 
need hardly remind your readers either, that thermal 
storage has been successfully carried out on the system 
introduced by Mr. Druitt Halpin and Professor Rateau, 
using steam as the source of heat ; and that it is a short 
step from that, and from existing electro-thermal appa- 
ratus, to the one I suggest. It is quite true, of course, 
that details will have to be worked out, and the idea may 
possibly come as a little startling to those who have not 
considered the matter; but it is hardly more startling 
than the proposal to deliver the energy of a waterfall at 


a distance of 700 miles, on to a coalfield ; and the details} > 


that will have to be worked out, I venture to say, will not 
be so difficult as those involved in delivering the large 
amount of power named over 700 miles at 150,000 volts. 
Yours very truly, 
Sypney F. Waker. 

Bloomfield-crescent, Bath, December 17, 1906. 

{What proportion of electric energy put into the water, 
and converted into heat energy, does Mr. Sydney Walker 
7 will be again converted into electric energy ?— 

. E.) 








BODMER’S BALANCED LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Srr,—I have lately acquired a number of working 
drawings of John George Bodmer’s balanced locomotives. 

The drawings are dated from 1844 to 1847. The pro- 
minent features of the engines are double reciprocati: 
pistons in each cylinder, four cranks, and _cylindri 
slide-valves. Some engines have outside cylinders, and 
others inside. 

The drawings are all numbered and dated; but, un- 
fortunately, there is nothing on them toshow the names 
of the railways for which the engines were built. 

Possibly some readers may remember these engines, or 
have some records of their general appearance and dimen- 
sions. If so, and they will communicate them through 
your columns, an interesting section of locomotive history 
can be recorded. 

Without information, all I could do would be to publish 
the drawings with the bald statement that they were 
‘* Bodmer’s engines,” which would be unsatisfactory from 
the historical standpoint. 

Yours truly, 
Hersert T. WALKER. 

36, Baldwin-street, Binghamton, N.Y., U.S.A., 

December 4, 1906. 








Lire oF Be.tinc.—A good record of service has been 
attained by a main driving-belt at the works of the 
Dermatine Neorg apy 4 Limited, Camberwell, S.E. This 
Dermatine belt is 2 ft. in width, and weighs nearly 13 owt. 
It has been in use for twenty-one years, and up to the 
present has needed no repairs, 


HIGH-TENSION SWITCH-GEAR. 


AT the ordinary meeting of the Institution of Civil! 
Engineers, held on Tuesday, December 18, Sir Alexander 
Kennedy, LL.D., F.R.S., president, in the chair, the paper 
read was ‘Mechanical Considerations in the Design of 
High-Tension Switch-Gear,” by Mr. H. W. E. Le Fanu. 
The following is an abstract of the paper :— 

The principal points considered in this paper are those 
connected with the mechanical arrangement and details 
of modern high-tension switchboards. Among these 
points are the subdivision of the gear into different self- 
contained compartments to receive the various apparatus 
connected with the several departments of the supply, 
such as the circuit-breakers, bus-bars, scction-ewitehe 
instrument-transformers, &c. A special method of securing 
compactness in switchboards, with spaciousness for the 
com ents, is described. 

The subdivision of control, so desirable in a modern 
station of large output, is considered, and suitable arrange. 
ments to secure are described. 

_Descriptions are given of a special form of high-tension 
oil circuit-breaker, together with the methods adopted for 
ponans the same manually or by electric control, and 
the necessary safety devices employed. 

The paper also deals with the general ment of 
the various bus-bars for the main supply, for excitation, 
and for cable-charging, &c. 








ROYAL METEOROLOGICAL SOCIETY. 
THE monthly meeting of this Society was held on 

Wednesday evening, the 19th inst., at the Institution of 
Civil Engineers, Great George-street, Westminster, Mr. 
Richard Bentley, F.S.A., President, in the chair. 

Adwiral J. P. Maclear read a paper on “‘ The Guild- 
ford Storm of August 2, 1906.” This storm shows some 
very curious and interesting features in the remarkable 
violence of the wind, rain, and hail within a small area, 
and the suddenness with which it burst. There was an 
area of thunderstorms over the whole of the south of 

England on the evening of that day. The most violent 
storm, however, burst over Grayshott on Hindhead 
at 8.20, and pursued a narrow track through Godalming 
and Guildford to Ripley, 5 miles north-east of Guildford. 
The wind was of hurricane force, and blew down an 
immense number of trees, and caused other damage, and 
also the loss of two lives. The rain, accompanied by 
large hailstones, was very heavy, as much as 1.17 in. 
falling at Grayshott in 15 minutes. There was a magni- 
ficent display of lightaing, the flashes being incessant and 

arting from cloud to cloud. 

Mr. R. Inwards read a paper on ‘“‘ The Metric System 
in Meteorology.” The author did not discuss the general 
question of the advantages of the metric system over that 
in use by Britain and her colonies and the United States of 
America, but confined his remarks to the advisability of 
adopting some uniform system by all the meteorological 
observers upon the globe. 





Contracts. — The Masons Gas Power Company, 
Limited, Manchester, have received an order from the 
Manchester works of Messrs. Armstrong, Whitworth, 
and Co., Limited, for three large Duff. patent gas- 
producers.—An order for turbo-generators for a total 
capacity of 7500 horse-power has been placed by the Rand 
Central Electric Works, Limited, with Siemens Brothers 
ynamo Works, Limited. 


Mancuestek Dry Dockxs.—A favourable report has 
been issued by the Manchester Dry Docks Company. 
The profits for the year ending October last amounted to 
14,7002., which represents a satisfactory return on the 
103,0007. of issued capital. Twelve months since, contri- 
butions of 15007. each were made to depreciation account 
and reserve fund. On the present occasion the former 
receives 2000/. and the latter 2500/7. The distribution on 
the ordinary shares is increased from 7 to 8? per cent., 
and there is an addition of 300/. to the carry-over. A 
new dry dock is almost completed, and will be opened 
next month. At the same time, No. 1 dock has been ex- 
tended by 535 ft., in order to accommodate the larger 
ships, which, in increasing numbers, now navigate the 
Manchester Ship Canal. 








ImporTANT Rattway Poo.t.—The railway companies 
having termini in Liverpool—the London and North- 
Western, the Lancashire and Yorkshire, the Cheshire 
lines, the Great Western, the Great Central and Midland 
Joint, the Great Central, the Great Northern, and the 
Midland—have entered into an agreement, which, if 
successful, will result in the pooling of freight carried to 
competitive stations. The object of the arrangement is to 
avoid some of the waste arising from excessive compe- 
tition, such as the duplication and inadequate loading of 
trains, and the excess of canvassing and other devices 
resorted to in order to secure traffic. For the year to the 
end of September next, all traffic from Liverpool, Bootle, 
Birkenhead, and Ellesmere Port to all competitive places 
—that is, places served by two or more companies—will 
be pooled. Stations where any company has a monopoly 
will be outside the arrangement. The goods which are 
the subject of this arrangement are grain, timber in the 
unmanufactured state, machinery, and railway materials. 
At the end of the test period (if the experiment is satis- 
factory), the profits will be allotted by the yarn | 
Clearing House in percentage proportions agreeing wit 
the receipts of all the companies during the test period, 
and of each company during the two preceding years ; 80 
that no matter what amount of business is done by each 
particular company, its proportion of receipts will be 





unaffected. 
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SELF-EXCITING COMPOUNDED ALTERNATOR. 


FELTEN 


CONSTRUCTED BY 


AND GUILLEAUME-LAHMEYERWERKE 








Fie. 1. 


One of the disadvantages of alternating-current 
generators, as compared with continuous-current 
machines, has always been that they have required 
an independent supply of direct current for the exci- 
tation of their field-magnets. Again, while it is an 
easy matter to sodesign a continuous-current machine 
that its voltage remains practically constant under 
fluctuating loads, the converse holds with an alternator, 
which, therefore, has to be hand-regulated by an 
attendant, or fitted with complicated regulating de- 
vices. These considerations have handicapped the 
use of alternating current to some extent, particularly 
in the case of small installations. Recently, however, 
a form of alternator which is not only capable of self- 
excitation, but can be compounded in somewhat the 
same way as a continuous-current machine, has been 
designed by Mr. Heyland, and manufactured by the 
Felten and Guilleaume-Lahmeyerwerke Actien-Gesell- 
schaft, of Frankfort-on-the- Main, who are represented 
in this country by the Lahmeyer Electrical Company, 
Limited, of 109-111, New Oxford-street, W.C. 

The appearance of a small machine built on this 
principle is shown in Fig. 1, above, from which it 
will be seen that, except for the existence of a com- 
mutator in addition to the usual slip-rings, the 
machine looks very much like an ordinary small 
alternator. Alternating current generated in the 
stator windings is led to the commutator brushes, 
and, passing through the commutator, is converted 
into direct current for exciting the field-coils. The 
latter are wound separately—that is, each pair of 
poles has a distinct winding, the ends of which are 
brought to the commutator. - Before being joined up 
to the commutator-bars, however, the similar ends 
of the field-circuits are connected together by means 
of resistances. The commutator has nine bars per 
pole—six active and three dummy ones; and each 
active bar is connected to all the corresponding ones 
under the other poles. The resistance of the cross- 
connections is carefully chosen, so that the commutation 
voltage is zero, and sparking is avoided. 

To reduce the voltage of the exciting current an 
arrangement of transformers is used which also gives 
the compounding effect. As will be seen from Fig. 2, 
current from the stator windings on its way to the 
bus-bars passes through the primary windings of a 
series or current transformer, and thus gives rise to a 
low-tension current proportional to the main current 
in the secondary windings, which are connected to the 
brushes, Another primary winding on the transformer, 
however, is connected across the terminals of the 
machine and tends to induce in the secondary a cur- 
rent proportional to the voltage. This current corres- 
ponds to the shunt-current of a direct current machine, 

d the two together give the compounding effect 
sought. The effect of the primary pressure winding 
is controlled by a rheostat acting on the shunt circuit 
through another transformer, inserted to reduce the 
voltage at which the rheostat works. Instead of the 
compounding transformer shown, two separate trans- 
iormers might be used, and the secondaries connected 
in parallel to the brushes. 
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INDUSTRIAL NOTES. 


Every phase of the Labour movement in the United 
States is of interest alike to British employers and 
workmen. There is a boom in the cotton industry 
both there and here, and the operatives in both coun- 
tries are striving to get a share of the results of pros- 
perity in the shape of higher wages. In the States 
there has just been a further advance in wages of 74 
per cent.; this will influence the demands for higher 
wages here. ; 

he new labour movement in the U.S.A., de- 
scribed in ‘* Industrial Notes” a fortnight ago, has 
been endorsed generally, almost unanimously, by 
the great Convention in Minneapolis. ‘On a few points 
of detail there was some criticism, but no serious 
opposition. These differences will be discussed and 
settled in council by the American Federation of 
Labour. The political campaign has been 
upon ; ‘‘ the Bil of Grievances” is intended to be, 
in the end, the ‘‘ Bill of Rights.” In this struggle 
of labour with the great magnates of industry in 
America, British employers and workpeople are 
alike interested, though not, perhaps, in an equal 
degree. It is well, therefore, to keep an eye upon the 
movement, its aims, and aspirations ; and also upon 
the general policy and the means employed to attain 
the desired end. The relative fighting strength of the 
two great parties to the struggle is at present merely 
a matter of conjecture. On the one hand there is 
enormous wealth, on the other vast numbers, both 
powerful factors in industrial warfare. 





The report of President Gompers, presented to the 
Convention, is a lengthy and masterful document ; one 
that can only be compared to the Message of the Presi- 
dent of the United States, which is a State document 
of far greater import than the King’s Speech at the 
opening of Parliament. In general character they are 
the same, but the former is more personal than the 
latter, and there is more tenacity, not to say perti- 














nacity, in it than in the Speech from the Throne 
in the British Parliament. The numerical strength” 
of the Federation on September 30, 1906, was ‘* 36 
State federations, 538 central labour bodies, 759 
local trade and federal unions, and 119 international 
unions.” In the latter were, it was computed, on the 
basis of figures supplied to the federation, 27,500 social 
unions, representing the various trades, callings, and 
occupations. This would make in the aggregate 
28,633 separate bodies affilated, to say nothing of the 
numerous bodies affiliated in the thirty-six State fede- 
rations and 538 central labour bodies, The figures work 
out to an immense total as compared with the General 
Federation of Trades in this country, counting all the 
branches of the great amalgamated unions. Presi- 
dent Gompers deals in detail with this vast mass 
of organised bodies and unions, and their relative 
importance in the Labour world, and as part of the 
American Federation of Labour. He also deals with 
the many complex questions before the workers: wages, 
hours of labour, conditions of employment, State inter- 
ference, legislation, injunctions, and other matters 
pertinent to the Labour cause. 





The December report of the Amalgamated Society 
of Carpenters and Joiners is not an exhilarating one 
for the close of the year. There were still very many 
members on donation benefit, and the membership has 
decreased in nearly the same ratio as in 1905. This is 
due to the largely increased contributions exacted by 
levies to bring up the cash balance to the level of 
solvency as provided for in the rules. It has been « 
strenuous and self-sacrificing effort on the part of the 
members to keep up the funds so that all the benefits 
guaranteed shall be paid to such members as are 
entitled by lack of employment, sickness, old age, 
or labour disputes. It is pointed out that in “the 
frequent revision of rules latterly the votes have 
usually been for an increase of benefits, without any 
corresponding increase in contributions, Of course, 
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all the laggards will vote forincreased benefits andeasier 
terms, and then leave the ship if there is any apprehen- 
sion of danger. The total membership was at date 
67,898. Of these, 3663 were on donation benefit, 1733 
on sick benefit, and 1391 in receipt of superannuation 
allowance. It is sad to look through the list of 923 
branches and to see in how many places trade is de- 
scribed as ‘‘ bad.” In the sixteen branches in South 
Africa all are described as ‘‘ bad”; in Australia all are 
‘* moderate” to ‘‘ good ;” the same in New Zealand 
and Canada, and in the United States. Actual dis- 
putes are few, but in twelve places in this country 
men are cautioned against accepting employment in 
certain firms ; in three other places firms are objected 
to, and in others the firms do not conform to the 
working rules. In one case after twelve years of non- 
conforming, a large firm in Bristol has come into line, 
and the shops are now open to the members. 


The report of the Associated Blacksmiths of Scot- 
land is not quite so encouraging as those of two or three 
months ago. The dispute on the Clyde dislocated 
labour in all branches connected with shipping, and 
the several sections have not yet been able to resume 
their old relations in the various shipyards. There 
were a larger number of unemployed on benefit than 
in any previous month of this orlast year. This does 
not look well. But, as aset-off, it is stated that 121 had 
declared off idle benefit, as a result presumably of the 
termination of the Clyde dispute. It is said that 
there is some falling off in shipbuilding orders, but, on 
the other hand, there are rumcurs of numerous in- 
quiries which may ‘result in orders at an early date. 
There was an increase in membership in the month, 
and also a fairly good surplus over ——— the 
total balance at date being 25,066/. 8s. 8d. The interest 
alone for the last half-year amounted to 325/. 11s, 8d. 


The report of the Provincial Association of Cotton- 
Spinners shows that there is continued prosperity in 
the cotton industries. Only 1.52 per cent. were 
actually out of employment, and only eight members 
per week on the average were temporarily idle by 
stoppages. The united membership of all grades now 
i 16,266, an increase of 70 in the month, and of 
233 in the year. The officials dealt with 26 com- 
plaints of various kinds, which were settled. There 
were 51 accidents reported, 53 last month, and 33 in 
the same month a yearago. Of the total only three 
had to undergo special treatment, There were 25 com- 
pensation cases for injuries. These were sent to the 
respective employers; last month and in the same 
there were 21 such cases. These 


month a year 
are usually settled without litigation. The gain in 
funds during the month was 942/. 18s. 4d. Details 


are furnished of all cases of disputes, injuries by acci- 
dents, and compensation cases, and also of the income 
and expenditure in the month. 





The Trade Disputes Bill did not pass through the 
ordeal of the Committee stage in the House of Lords 
without some deterioration from the Labour Members’ 
point of view. Their indignation was manifested in 
the question put by the Member for Woolwich—a ques- 
tion out of order, but one which he managed to get 
out by giving private notice to the Minister to whom 
it was put. But it was ruled out of order. Lord 
Wemyss put down an amendment which he frankly 
stated was dictated by the Employers’ Parliamentary 
Council, but it was withdrawn. An amendment moved 
by Lord Balfour as to peaceful picketing was, how- 
ever, carried by 72 to 49; majority against the Govern- 
ment, 23. A further amendment was negatived 
without a division; also one, far more important, 
respecting actions in tort. An important addition 
was made by Lord Balfour to the clause respectin 
the protection of trade-union funds. The Lo 
Chancellor, recognising its importance, accepted it, 
subject to the approval of his colleagues in the 
Commons, and promised to use his influence to induce 
them to accept it, unless it was found that there were 
strong objections to it. Then a new clause was 
inserted as regards land, as the mover was afraid that 
the clause as it stood would cover any action by the 
Land League or other body in Ireland. is was 
carried by 64 to 20; majority against the Government, 
44. Asthus amended it passed through Committee, 
and was reported to the Hcuse. 


At a joint meeting of all the Labour groups in the 
House of Commons it was resolved to disagree with 
the Lords’ amendments en bloc. But this does not 
touch the latest amendment by Lord Balfour, above 
alluded to, and inserted at the Third Reading in the 
House of Lords, It had not been pro at the 
date of the joint conference. 








The Merchant Shipping Bill was read a third 
time and d. 

alteration ; none, so far 
evoke opposition in 
meagure is 


In this case there has been little 

as poses appearances go, to 
the House of Commons. This 
as the ‘“‘Seamen’s Charter,” but 





to be entitled to that description it must be read with | done, the opposition to machinery and other labour- 


and into the great Consolidation Act of 1893. 


The Workmen’s Compensation Act was read a second 
time in the House of Lords, The Marquis of Lans- 
downe for the Opposition agreed to the Second Reading, 
on the understanding that its principles might be 
challenged in Committee. The only real objection 
urged was that the Bill practically conferred legitimacy 
upon illegitimates, in so far as the right of compensa- 
tion was concerned. Why not? The person injured 
is not responsible for his parentage. It is not a ques- 
tion of succession to property or title, but to compen- 
sation for injury. 








The dinner to the Member for Clitheroe is a graceful 
act on the part of the Labour group for his labours 
in helping to pilot the Trade Disputes Bill through 
the House of evan at every stage. That is a 
personal compliment. But it may have, and rightly, 
another — of interest to the public. He it was 
who manfully declared that the Labourites did not seek 
indemnity for any wrong done, or sought to be done 
to persons or property, but only the right to do what 
others might do not in a labour combination. 


The Australian elections represent a three-cornered 
struggle between the followers of Mr. Deakin and Mr. 
Reid respectively and the Labourites of the Common- 
wealth. But the programmes set forth four groups— 
the Labourites ; the Reidites and fiscal truce ; Liberal 
Protectionists ; and Conservative Protectionists ; and 
no one group seems to have secured ascendancy. Itis, 
perhaps, the most awkward position of all for the 
Ministry and Government to be the toy, the shuttle- 
cock, of factions, when these can at any time turn the 
Government out upon some side issue, or compel it to 
submit to terms. bour now forms the largest group 
of the four in the House of Representatives, having a 
majority of six over any other group. In the Senate 
about half the members represent iabour. But in what 
do the Labourites differ from some of the other groups ? 
The position is not very clear. Free Traders and Pro- 
tectionists are opposed, presumably, on principle as well 
as policy ; in the Labour group there are some of both 
these parties. Of course, Labour will play for its own 
hand—a ‘‘ white Australia,” in whick white labour 
shall be predominant, and, as such, shall be able 
to direct or control legislation and the general policy 
of the Commonwealth. It is not yet quite clear 
what the Labour policy is, or will be. Hitherto the 
Labourites have not distinguished themselves as states- 
men, or such as could weld the group of States 
forming the Commonwealth into a solid whole, with a 
far-seeing policy, in which the general community 
should permanently prosper, rather than sections of 
the people. The grasping policy of the former Labour 
Ministry over-reached itself, and the Government fell 
rather ingloriously. 


The position of the iron and steel trades is even 
better than last week, prices having advanced since 
the Midland market of the 6th inst. in the best 
brands of bars and in other descriptions of finished 
material. It is reported that g sales have been 
effected, and that there were plenty of inquiries during 
the past week. Generally a roe Al tone prevailed, 
and the outlook for the new year indicates prosperity. 
These facts show that there is a good demand by the 
iron and steel-using industries, in spite of some recent 
‘sew resent labour troubles, though in both cases only 
ocally. 





The engineers’ dispute at Hull is stated to be rather 
bitter in character, both sides showing determination 
not to give in. The employers refused to entertain 
the men’s demand, and adjourned their meeting for a 
month. The dismissal of the men who refused to work 
overtime was followed by the employment of some new 
hands from other districts; but these, it is said, re- 
turned to their homes when they learned the facts of 
the case. Some of the employers, it is alleged, favour 
a lock-out, and the men a general strike. t us hope 
that neither will take place, but that a modus vivendi 
will be found at an early date. 





Hopes are held out of a speedy termination of the 
Clitheroe strike. Further negotiations have been 
going on for another conference of the representatives 
of the employers and operatives with a view to a settle- 
ment. After all, the dis ute seems to turn on matters 
of fact which any impartial tribunal could investigate, 
and fairly appraise. The difference of view also could 


be adjusted by mutual arrangement. 

By mutual concession the dispute in the dyeing 
Pin A is in a fair way of settlement. The concession 
by the employers that the displacement of rs ves by 
the new processes be regulated as much as ible 
to prevent suffering by the operatives is a sign of better 
conditions of labour. If this could be more frequently 











saving appliances would dwindle to nothing. It is not 
easy for employers to do this, but attempts might be 
made. 





The Sunderland shipwrights, joiners, and painters 
have been awarded an advance in wager of ls. per 
week by the Conciliation Board, and the drillers 5 per 
cent. on piece rates and Is. on time rates. This 
dispute, therefore, is happily at an end. 


There is some alarm in Manchester and Salford over 
a proposal to import into Oldham children and young 
persons within the prescribed ages for work in the 
mills. There is, it is said, a scarcity of such labour in 
some cotton districts. 

The Northumberland Miners’ Association are pioneer- 
ing a proposal for a national conference of all coal- 
producing districts in the United Kingdom for the 

urpose of amending the basis which is now standard 


or wage purposes, 





The whole of the men and boys at a colliery in the 
Nottingham coal-fields have struck for an advance in 
wages, the coal-owners having refused to grant the 
terms demanded. 





The bitter cry of the chain-makers in South Stafford. 
shire is again being heard. Cradley Heath is the 
centre of the agitation for better conditions. For 
some time that cry has not been heard; but it 
appears that the conditions of employment have not 
much improved, if what is said is true. 








Test OF A HENNEBIQUE FLOoR.—<An interesting load- 
test was recently made of a reinforced concrete floor in a 
new building at Grosvenor-road, Pimlico. The building 
was designed by Mr. H. O. Cresswell, F.R.I.B.A., in 
accordance with the Hennebique system of construction ; 
Mr. L. G. Mouchel, consulting engineer, being respon- 
sible for the actual design of the floors. The portion of 
the floor that was tested measured 14 ft. by 10 ft., the 
clear span of the main supporting beam being 16 ft. 
For measuring the deflection three instruments were used, 
and were adjusted under the main beam before the load 
was placed on the floor, Nos. 1 and 2 near each end 
respectively, and No. 3 in the middle. The datum 
readings before the test commenced were No. 1 instru- 
ment, 0.9 millimetre; No. 2 instrument, 0.8 millimetre ; 
and No. 3 instrument, 1.2 millimetres. The full test load 
was 42 tons, or 6 cwt. = square foot. One hour and a 
half after the loading had been commenced, and while 
the full load was on the floor, the reading of the three 





instruments was as below :— 
! 
Instrument No. Test Reading. Datum Reading. Deflection. 
| mm. mm. mm. in. 
1 | 1.5 0.9 0.6 - 0.0236 
2 30 0.8 2.3 0.0905 
3 1.8 1.2 0.6 0.0236 


The clear span of the main beam being 16 ft., the maxi- 
mum deflection of 0.0905 in. is only ,,',, of the span, or about 
two-sevenths the proportion of 44, specified by the archi- 
tect. This result was very satisfactory, considering the 
fact that the work had only been completed seven or 
eight weeks before the test was carried out, and shows the 
great rigidity of such floors when properly constructed. 
Water Suprcy or BirMINGHAM.—Repairs at Erding- 
ton Reservoir have been completed at a cost of 6274/. 
During the six months ending with September, the con- 
sumption of water recorded throughout the district 
averaged 18,896,000 gallons per day, as compared with 
an average of re lions per day during the cor- 
responding period of 1905, The consumption was mea- 
sured by Venturi meters at Frankley. The supply has 
been maintained without difficulty, and it has not been 
necessary to draw a the upper reservoirs of the Elan 
Valley. A new leading main from Hagley-road to Ox- 
hill-road has been approved; the cost is estimated at 
75017. It is also necessary to provide larger mains on 
certain lengths between Northfield and Birmingham. 
The expenditure involved is estimated at 61047. In con- 
sequence of the -¥ increase in the districts supplied 
from the Northfield and Warley Reservoirs it has been 
necessary during the past summer to use the pump- 
ing plant at Frankley to its full extent, including a 
stand-by engine. Under these circumstances, the 
stand-by engine ceases to be a reserve, and it has 
been decided to re-erect at Frankley the engine origi- 
nally provided for the Parry sinking. The cost of re- 
erecting this engine, with such conversion as may be 
desired to make it useful for the work at Frankley, is 
estimated at 4850/. During the summer the works in the 
Elan Valley have been fully utilised for the enoery of 
Birmingham and the district. Arrangements have been 
made for afforesting a further area of 101 acres on the 
watershed during the coming winter. The engineers have 
issued their final certificate for the contract for the con- 
struction of an aqueduct from Cloebury to Hagley, 
amounting to 456,111/. A contract for a filtered water- 
1 at Frankley, with a capacity of 7,500,000 gallons, has 
boon entered into with Messrs. J. Aird and Sons. The 
total amount of the contract, including subsidiary con- 
tracts with the Stanton Iron Works Company for pipes’ 
and Messrs. Glenfield and Kennedy for valves, is 27,8881. 
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LIGHTING OF RAILWAY PREMISES : 
INDOOR AND OUTDOOR.* 


By Henry Fow er. 


ALTuouGH from the title the above subject may only 
appear to appeal to a small class of members, yet it will, 
on consideration, be seen that on a railway, with its 
various buildings, stations, yards, shops, &c., nearly all 
conditions occur which are likely to be met with by engi- 
neers. The author has, during the last ten years, been 
employed on work of this description on two English 
railwaya, and believes that, with the exception of a few 
isolated cases, more attention is paid to this matter in 
this country than on the Continent. The premises of the 
company he has now the honour to be employed by may, 
he believes, be considered to be amongst the best lighted 
in the British Isles. The examples given in this paper are 
naturally taken from the line on which the author is em- 
ployed, and has charge of lighting by gas and oil. As it 
is in the majority of cases impossible to give actual costs 
which would be of general use, he will endeavour, where 
feasible, to give figures of ey only, leaving anyone 
interested to put in prices to suit their particular cases. 

The lighting on a railway is chiefly provided by means 
of oil, gas, or electricity, the choice of the agent used de- 
ending upon its availability and other circumstances. 
ft may be generally assumed, however, that oil in ordi- 
nary lamps is only used at unimportant points, and where 
no other means are available. Some few years ago, how- 
ever, a system of vaporising ordinary petroleum under 
pressure, and burning the resulting gas in a Bunsen burner, 
was devised, and by this means a very powerful light is 
available at points where previously the lighting was a 
matter of difficulty, owing to their not being near a gas 
supply and not large enough to warrant the erection of 
an electric pens station. More recently there have 
been a number of more or less satisfactory petrol-lamps de- 
ae in which the liquid is vaporised by the burner 
itself. 

Gas is probably the most general illuminant, and has 
been able to maintain its position in the majority of 
places, owing to the introduction of incandescent mantles 
by Auer von Welsbach. Recently several systems have 
been introduced of compressing the gas to allow of a better 
mixture of gasand air being obtained and a larger unit of 
light being, where necessary, available. 

Electricity was first chiefly used in arc lamps, and has 
proved very satisfactory where a large area has had to be 
illuminated. But recently, on railways as elsewhere, the 
need of a cheaper and smaller light has been felt, and this 
will doubtless be shortly supplied by some of the various 
types of lamps (Nernst, mercury vapour, &c.) at present 
being perfected. 

Illumination.—Although it may seem a truism, it is 
nevertheless a point frequently overlooked, that illumina- 
tion of an object is the ultimate goal of all classes of 
lights. This not only depends upon the power of the 
light itself, but on the reflector, the colour and character 
of the surrounding substances, and the position of the ob- 
ject to be illuminated in relation to the light itself. Under 
most ordinary circumstances, the objects to be illuminated 
lie either on a horizontal or a vertical plane. On a rail- 
wa, proper, the station platforms are of the former type, 
se the station walls and wagon sides and endsare of the 
atter. 

It is now generally accepted that illumination should be 
expressed in terms of candles, or portions of a candle, at 
the distance of 1 ft., and to the unit of one candle at 1 ft. 
has been given the name of ‘‘foot-candle.” This being the 
case, the theoretical illumination of any point from a single 
unaided — can be readily obtained. In the adjoining 
Fig. 1, if A B bea plane which it is required to illumi- 
nate, and C the light (of intensity X candles), the illumi- 
nation at A, directly under C, is, of course, io AC 
bzing expressed in feet. If the illumination at B is 


required, it will be a if the surface to be lighted is at 


right angles to the line C B. Alas the plane A B, how- 
ever, this has to be multiplied by the cosine of the 


angle of incidence, and the illumination is Xow t As, 


however, the known distances are usually C A and A B, 


this becomes ~ 5 > A If the illumination at B along 
A vertical plane B D has to be considered, it is 
r oe From these simple formule it will be seen 
that the illumination at a point in any 
readily determined, always assuming that t 
is known for the definite direction CB. In actual 
practice it is found that with nearly all lights, whether 
electric or gas, the intensity varies considerably with 
the angle ACB, and therefore each point must be con- 
sidered separately. The author has, however, for 
several years worked with a photometer which measures 
the total illumination on a horizontal plane with 
actual examples of lighting, and it is with the results of 
this work that he ye to deal. The instrument is a 
development of the one devised by Messrs. Preece and 
Trotter,+ and improved by Mr. A. P. Trotter. The appa- 
ratus (Fig. 2) consists of a cylindrical metal box, with 
removable ends, which is divided by metal screens B, B 
into three portions. In one the standard of light C is 
placed, and this consists of a small amyl-acetate lamp, the 
wick and burner-tube of which can be raised in a tube, so 


eg wre may be 





* Paper read before the Institution of Mechanical 
Engineers, December 14, 1906. 

t oe of the Institution of Civil Engineers, 
vol. cx., page 69, 


e intensity X | be fixed 


that the height of the flame may be kept constant; the 
proper position is indicated by a pointer. A small mirror 
D outside the cap of the box allows of observations of the 
height being taken without removing the cap. In the 
other portion of the box there is a small pivoted screen E, 
upon which the light from C is allowed to fall through a 
hole in the screen B. On E is fastened a piece of white 
Bristol board, Directly above E is a circular disc F (also 
of Bristol sy Daag into the top of the box, and in the 
centre of this disc is a long narrow slot lying at right 
angles to the axis of the cylindrical body. In working 
the instrument the disc F is placed in the plane at the 
point at which the illumination is uired, and the 
screen E viewed —_ the slot. he amount of 
light ey on E will dependent u the angle 
at which it lies relatively to the light, and it is therefore 
moved until the illumination on the screen, as viewed 
through the slot, balances that on the disc. The amount 
of illumination in foot-candles is then read off, by the 
position of a pointer attached to the pivot of the screen, 
on @ scale, the latter having previously been calculated 
by means of lights of known intensity. hen measuring 
lights of a colour different from the reddish tinge of the 
amyl-acetate flame, it is necessary to vibrate the screen 
slightly between the points where the light through the 
slot appears lighter and darker than the disc. A mean 
of the maximum and minimum readings will give the 
correct reading. In all cases some experience with the 


pected, but with practice the instrument seems to give 
reliable results. 

The author is perfectly well aware that objection may 
be raised on the ground ‘that this instrument is not an 


Fig A. 
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absolutely correct one, but it is the only one of its kind 
on the market, and he has found that in the same hands 
it gives comparable results. 
nother and, perhaps, a more reliable type of portable 

photometer is that of Messrs. Simmance and Abady, in 
which their flicker photometer is used to obtain an 
absolutely definite reading. The principle of the flicker 
arrangement and its adaptation to this work has already 
been described by Mr. Abady.* It should, however, be 
pointed out that this is not an illumination photometer, 
and, although adapted for giving a measure of the 
illumination from any one light, cannot be used for 
general illumination on a vertical or horizontal plane, 

Horizontal and Vertical Ilumination.—The question of 
whether, in estimating the lighting required, the hori- 
zontal or the vertical illumination is to be considered, is 
dependent upon circumstances, and upon the decision 
arrived at depends the height at which the lamps should 

» fixed. A man on a street or railway platform in- 
stinctively holds any article he is carrying, which he 
wishes to read, in the yma in which it is best illumi- 
nated, which is at right angles to a line drawn from the 
point of illumination to the article. With railway light- 
ing both planes have to be considered, for even in a 
station the lighting of the walls of the iiding, as well 
as the surface of the platform, has to be taken into 
account. At junctions or points in sidings the vertical 
illumination is by far the most important, as it allows 
the positions of wagons to be seen, and the labels on their 
sides read. As a general rule, however, the author has 
found that where the horizontal illumination is properly 
provided for, the vertical will be found to be a: 
and in all the curves which follow the former is the 
illumination which has been measured. 


Passencer Station LIGHTING. 
Arrangements of Lights.—The s to be lighted in a 
station consists mainly of the platforms, and this necessi- 








ay ournal of Gas Lighting, vol. lxxxv., page 31, &o. , 


photometer is necessary before correct results may be ex- | ( 


.| lighting by oil is only employ 


tates the lights being placed in long lines down these 
platforms. ‘The best position for these is nearly in the 
centre of the space to be lighted. Where there is a 
wall or building on one side, and the platform edge on 
the other, they should be slightly nearer the former, as 
the lamps are usually employed, in addition to their use 
for lighting purposes, as a means of denoting the name 
of the station. On open platforms, columns, &c., form 
obstructions, and are, therefore, placed so as to leave as 
great a space as necessary between them and the platform 
edge. It is absolutely essential that the edge of the 
platform itself should be well defined. - 

Restriction of Position.—In many cases the positions of 
the lamps are, to some extent, determined by the positions 
of buildings, somos, &c., which have to be lighted, and 
by the roof which may allow of lights only being fixed at 
multiples of certain distances apart. . 

Height.—This is a most important point, not only in 
station lighting, but in all other, as upon it depends the 
general character of the horizontal illumination. The 
ideal arrangement is to have a light of great intensity 
fixed at great height, when the illumination will be as 
even as possible. This, of course, is impracticable, and 
would lead to much loss of light, as only a small portion 
of the spherical intensity would be utilised. In act 
practice, the distance the lights are apart has to be taken 
into account, and although Mr. Trotter* has spoken in 
favour of the ratio of height to distance being as 1 to 3 
Fig. 3, page 848), yet in ordinary railway work the ratio 
for station lighting is usually not less than 1 to 5 or 1 to 6 
(Figs. 4 and 5), and still the effect is good. The spherical 
intensity of a light has, of course, to be taken into account, 
and the curves of angular candle-power of a flat-flamed 
gas light, an electric arc, and an incandescent gas light 
in a vertical plane are given in Figs. 6,7, and 8, page 848, 

It will be seen from these curves that an electric arc 
should, if patchiness is to be avoided, be placed fairly 
high. Above all things, in lighting any space effectively, 
the fault of patchiness should be avoided. Nothing is 
more displeasing than to have violent contrasts of illu- 
mination close together, and often a portion of a space 
looks badly lighted simply owing to its we | compared 
with a much more brilliant patch near it. All variations 
of illumination should be as gradual as possible, and this 
is one of the chief reasons for surrounding arc-lamps 
with opaque globes, which, although they retard a por- 
tion of the light, allow a better ——_ effect by distri- 
buting the light more evenly. On a railway station the 
lowness of the roof often prevents the lights being placed 
at the desired height, and in these cases the only satisfac- 
tory method is to use a number of small units clo-e 
together, so that contrasts in illumination may not 
too marked. 

Effect of Train-Lighting.—In many small stations the 
effect of the light given by the train must not be for- 

otten. The passengers are so few that they can often 

accommodated in the waiting-rooms, and only use the 
latform when the train is in, and when the - 
amps give a good light on to the platform itself. In 
these cases all that is necessary is to provide sufficient 
light to prevent accidents. 

Types of Stations. — Undoubtedly the best type of 
station to light satisfactorily is one with a large span 
roof, the sides of the buildings being of light-coloured 
glazed bricks. Vari»us considerations often prevent 
these being built, and then the precautions already men- 
tioned should be taken in order to ensure satisfactory 
lighting. 

O1L-LIGHTING. 
Its Inefficiency.—It is scarcely necessary to say that 
t : ed at small stations, where 
no other form of illumination is available. It requires 
more attention than any other type, but at a small 
station this is not usually a matter of importance. In 
some exposed stations it is a matter of impossibility to 
light the lamps in position during very rough weather ; 
and in such instances special inner lamp-cases have to be 
provided, by which means the lamps can be lighted 
indoors, and the whole carried to and placed in the 
ordinary lamp-case. The advantages of oil-lighting are 
its simplicity and the low cost per burner-hour for a light 
which, in many cases, is sufficient for the uee to which it 
is put. 
lat-Flame Burners.—There are several types of oil- 
lamps used for station-lighting, and the simplest of these 
is of the ordinary type, using a flat-flame wick with a 
Rippingille or ether type of burner. These give about 
eight candles for a consumption of 0.0082 ion of oil 

r hour, whilst with the cisterns used on the Midland 

ilway they will burn for about six hours without atten- 
tion. Fig. 9 gives an illumination curve with lighting 
of this type on a small station, where the lights were 
8 ft. 6 in. above the instrument, and 66 ft. apart. The 
curve was taken at the platform edge, along a line parallel 
to, but 7 ft. 6 in. from, the line joining two lamps. A 

Defries Pneumatic Burners.—These lamps have a0.95-in. 
circular wick, and a cistern which hangs over the burner 
containing sufficient oil for 48 hours’ burning. They are 
fairly satisfactory, but require to be kept clean, or they 
are liable to leak. They give a light of 10.3 candles for 
the expenditure of 0.0116 gallon of oil per hour. 

‘* Veritas” Burners.—These are lamps with centre- 
draught and circular burners of various diameters. The 
80-candle type has a wick with a diameter of 1.8 in., and 
a vessel which contains oil for 5 hours’ burning. The light 
given is 74,19 candles for a consumption of 0.0459 gallon of 
oil hour. These are the most efficient and satisfactory 
oil-lamps of the ordinary type, but they are somewhat sensi- 
tive to wind, and the lamp-cases used with them require to 
be specially constructed to prevent draughts. An example 


. Proceedings of the Institution of Civil Engineers, 
vol, cx., page 69, 
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of the illumination of a station lighted with them is 
shown in Fig. 10. The curve was taken along 4 line 

rallel to, but 6ft. 6 in. from, the line joining the lights, 
The latter were 52 ft. apart and 8 ft. 6in. above the 
— The lamps in this case were suspended under 
a roof, 

A summary of the oo &c., of these three types 
of burners is given in Table I. :— 











Tasix I, 
Con- 
| Oon- raya | Sate 
Size of |Candle-| SU™P- | ton of | Hours 
Type of Burner. , tion of | Oil per | for One 
" Wick. | Power. | i] per | Candle | Gallon 
Hour. | per | of Oil. 
Hour. | 
in. gallon | grains | 
Flat-flame Rippin- 
gille ; .. 0.9 wide 7.98 | 0.0082 57 970.17 | 
Defries pneumatic 0.95 diam.) 10.3 0.0116 62.2 889.06 | 
“ Veritas” oof » | 74.19 | 0.0459 60.18 1108.11 | 


In addition to the three types of burners mentioned, 
there are many others, varying from these, however, in 
detail only. 

Many attempts have been made to use ordinary petro- 
leum directly with incandescent mantles, but only with 
partial success, as special care is needed to keep the 
flame purely a Bunsen one. There is, however, a highly 
successful lamp which vaporises the petroleum and uses 
the gas formed with an incandescent mantle. This is the 
Kitson light, which has been used in this country now for 
about five years, and a drawing of which is given in Fig. 11, 
page 849. The small copper pipe A, of about 0.125 in. 
internal diameter, is supplied with ordinary petroleum 
from a cistern where the air on the top of the liquid has 
a pressure of from 12 Ib. to 60 lb. per square inch, which 
pressure is supplied by a small air-pump. The cistern, 
in the case of station-lighting, may supply a number of 
lamps ; but with isolated pillar lamps, such as in sidings, 
each column bas a cistern in the bottom, and each lam 
is independent. The oil is led from the copper pi 
into the vaporiser B, and through the small hole or 
sprayer C to the burners D, D. It is absolutely neces- 
— that the oil and casks should be as clean as pos- 
sible, or the hole C, which is only about 0.016 in. 
in diameter, may become blocked, the supply of oil 
checked, and the light extinguished. In order to 
clear any obstruction which may get through, a picker 
E is provided, consisting of a oo which can, 
by eens of a chain below the lamp, made to enter 
the hole C and clear out any obstruction which —_ be 
the vaporiser is heated by 


ae To ao the 4 . ) = 
means of a ne or petro jow- opera’ trom 
below, and lighted by an electric lighter When suffi- 


ciently hot, the oil is allowed to enter the vaporiser, and 





the vapour rising through the burner becomes ignited. 
The gas issues at a high preesure, and the flame is very 
hot, with the result that the light given is intense. Asa 


-| only be used under 


can be high up above the platform, unless a very 
strong light is required. 

Other Lighting for Small Stations— Acetylene.—Of the 
various 0 systems of lighting small stations, one of 
the most satisfactory is the use of acetylene. This is 
readily generated from calcium carbide, whilst most 
types of generators require very little attention. This 
has led to its adoption by ny milwey companies, but 
its expense has prevented its being generally adopted. 
To give a light comparable with that of a ‘* Veritas” oil- 
lamp at least 1 ft. per hour must be burnt, and with 
carbide at 15/. per ton this means a cost of 0.36d. per 
cubic foot ; and assuming that this gave 50 candle-power, 
the same light could be given with a ** Veritas” oil-lamp for 
the same cost, even if oil were 8d. per gallon, neglecting 
cost of generation, (It has been assumed that one 
candle-hour takes 50 grains.) Acetylene can, therefore, 
aoe conditions. An illumination 


curves is shown in Fig. 12 (page 849) of the lighting at 





the same station as that shown in Fig. 9 (below) after 


ILLUMINATION CURVES. 
HEIGHT TO DISTANCE APART 1 TO 3. 


Fig. 3. 
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Fig.9. ILLUMINATION CURVES. 
WITH FLAT FLAME O/L-LAMPS. 
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rule two burners are fixed in each lamp, so that if one 
fails, the other continuas to give light. The average 
candle-power of one of these lamps tested on a photo- 
meter-bar was 781 candles for a consumption of oil of 
0.1135 gallon per hour. This works out at 8.3 grains per 
candle-hour, which, of course, is far in advance of any 
other type of lighting by means of oil. Thecost of main- 
tenance of these lights varies very much with their situa- 
tion, and the following figures, which relate to lam 
used in two exposed sidings for four years, are the only 
ones the author has personal Lp rguead of, although at 
least one large station is lighted by such lamps in this 
country. Wages have been left out, as the installations 
mentioned consist of fourteer isolated lamps only, and 
this item would be much smaller per lamp if a larger 
number of lamps required attention. 


Total number of lighting hours 54,989 

Number of lamps ws *e 14 

Petroleum used, 3990 gallons.. = ‘tea lamp per 
0.0085 mantle 


r lam 
Number of mantles used, 468. . eet en Coonien, P 


ree gallons per lamp 
per annum. 


_\u Os. 6.938d. per lamp per 
annum. 


Gasoline used, 42 gallons 


Repairs, renewals, small stores, 
&c., exclusive of wages, 
142. 88.1d.  .. ee ve 


From the candle-power of these lam 


it will be seen 





that they are only suitable for station-lighting when they 


acetylene had been substituted for oil, eight oil-burners 
being superseded by four 1 cubic foot and four 0.5 cubic 
foot acetylene burners. Theconsumption of oil had been 
880 gallons per annum, and to replace this 1013 Ib. of 
carbide have been used per annum. The lighting, as 
will be readily seen from the curve, has been very much 
improved. 

Carburetted Air.—Since the cheapening of the cost of 
petrol, consequent upon the greater demand for it for 
motor-car purposes, very many attempts have been made 
to use it for carburetting air for use with incandescent 
burners, the gas thus made to be used through ordinary 
gas-pipes to supply these burners. It need scarcely be 
said that special precautions require to be taken before 
the storage of even a small quantity of such an inflam- 
mable liquid as petrol can be allowed on a station, but 

ments can be made to render the risk of danger 
very slight indeed. 


The air is usually carburetted by ponies it over or 
through the 1 poe which is very volatile, and gives a 
vapour capable of being carried by the air in certain pro- 
portions. Very much ingenuity has been shown in the 
construction of air-gas plants, and several seem to be 
theoretically perfect ; but the author has not come across 
one which has been tried practically with absolutely satis- 
factory results. In some cases variation of tem re 
leads to some of the petrol being dropped in the pipe, 





whilst in others the mixture of air petrol vapour is 





not constant as it should be, which leads to trouble at the 
burner. In nearly all cases the apparatus is not simple 
enough to leave in charge of the staff of the small wayside 
stations, where this class of lighting would prove par- 
ticularly useful. In the case of one apparatus the author 
has experimented with, in which a portion of the 
made was used by a small hot-air meee for working the 
plant, a gallon of petrol gave 1240 cubic feet of gas, which 
had a calorific value of 90.35 British thermal units. When 
this was burnt in an incandescent burner 9.45 cubic feet 
per hour gave a light of 4498 candles. Fig. 13 is an 
ulumination curve of a station lighted by this means, the 
lamps being 65 ft. 6 in. apart, the light 7 ft. 9 in. above 
the photometer, and the curve taken along a line 9 ft. 6 in. 
from the centre line of the lamps. - 

Petrol Lamps.—Many types of independent petrol 
lamps are on the market, anq these, in the majority of 
cases, have a vaporiser under the burner, which is provided 
with an incandescent mantle, the petrol being fed from 
a supply above the lamp. A portion of the heat from the 


Fig. 6. FLAT FLAME GAS. 
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burner is thrown down on to the vaporiser ; but as petrol 
is so volatile, not much is a for this — As 
a rule these lamps require their vaporisers to heated 
slightly before turning the petrol on. Their disadvantages 
P| the attention they require to light and keep in order, 
and the danger in having so many small supplies of petrol 
on the premises. In a lamp recently put on the market, 
the petrol is allowed to soak into an absorbent block, and 
gas is made by syphoning air through this to the burner. 

ther lamps on somewhat similar principles to the first- 
mentioned of this type use methylated spirit, but this 
adds materially to the cost. 

The following are the results of some of the lamps of 
this type with which the author has experimented and 
which use petrol :— 














TaBLe II. 
Coneuenp- inate. OCraie-Pewer 
| + nm Oo ours per | r One 
Lamp. | Candle-Power. | petrol per | Gallon of Hour’s 
Hour. | Petrol. Burning. 
} grains 
A . 41.04 (average)..| 555 3708.7 
B .. 35.92 - és 700 2515.4 
Cc .. 88.0 - oes 840 2217.2 
D -- 45.92 (first hour)} 908.66 2291.8 42.5 
The author believes that there is a future before petrol 
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fed lamps, but the time for their general adoption has 
not yetcome. . , 

Oil-Gas.—Lighting by this means is not, the author 
thinks, carried out on any railway station. It would re- 
quire the provision of a set of retorts and considerable 
storage if the retorts were not to be kept on continually. 
The cost would probably be slightly more than acetylene 
when all charges were taken into account. 

Gas-Lighting: Flat Flame.—Until a little more than 
ten years ago, except in a very few isolated cases, ‘gas 
was the general illuminant for stations of any importance, 
and was almost universally used in an open.or flat-flame 
burner. It need scarcely be said that the lighting was 

















fixed from 50 ft. to 60 ft. a the burners being 9 ft. 
6 in. above, platform-level. Fig. 14 (below) is a curve 
of the illumination at a station lighted in this way, the 
curve being taken 12 ft. 9 in. from the line of the lamps. 
Although the illumination is low, it meets the needs of 
the case. : 
Regenerative Gas-Lamps.—Some years ago, F. Siemens 
introduced his regenerative gas-lamp, which, although 
requiring more attention, was a great advance on the flat- 


flame lamp in efficiency. It is not necessary to go into 
details of the construction, but it may simply said 
that the principle is that of the waste hot gases heating 


the air necessary for the combustion of the illuminating 





vibrating apparatus to e the mantles. When, 
however, a good foundation cannot be secured, and the 
vibration is excessive, the use of a simple apparatus, con- 
sisting of a frame suspended by a spring on which the 
burner is fixed, and to which gas is supplied by a rubber 
connection at the bottom, has been found advantageous. 

It may not be out of place here to give the cost of main- 
tenance of C burners on the line; as previously stated, 
the price of wages only will be given, leaving the cost of 
material to be filled in by anyone inte , from the 
figures available in their own partic’ case. 

Cost of maintaining one incandescent burner for one 
year to June, 1906 :— 



























































































































































































































































































































































not only ‘poor, but, by present experience, costly for the | gas. The burners give a flame of the inverted mushroom; _ 4% per annum, 
results obtained. Although this type of burner is rapidly | type, which is enclosed in a semi-spherical glass globe. Mantles ... per burner 5.20 
becoming out of date on all stations where many trains | This type of burner is still used on some stations, particu- Chimneys a a 1.27 
are run at night, yet it still supplies the greater part of | larly as suspended lamps. One tested by the author gave Forks pe Rs 0.33 
the lighting on several of our British lines. On every ' 58.91 candles for a consumption of 7.65 cubic feet of gis Wages ee ls. 4.16. 
ILLUMINATION CURVES. 
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company’s system there are a number of stations on 
branches, &c., where the trains are not run late in the 
evening, and where artificial light is only required for a 
short period each evening during a few of the winter 
months. In cases such as these the flat-flame burner 
will probably continue to be used for some time, as the 
lighting required is not sufficient to make it worth while 
to employ incandescent burners, which, although much 
more efficient, require acertain amount for upkeep. It 
may be said that the difficulty might be overcome by only 
putting the incandescent burners on during these winter 
months, but it must be remembered that the lights must 
be available in cases of emergency at a moment's notice, 
and flat-flame burners allow of this with a minimum of 
trouble and expense. The burners most usually em- 
ployed are No. 4 and No. 5, which, with 18-candle gas for 
& consumption of 4.9 and 5.3 cubic feet per hour, give on 
the photometer bar a light of 9.7 and 12.1 candles reapec- 
tively. When employed on small stations one of these 
burners js usually placed in e.ch of the lamps, which are 


Distance in Feet. 


| per hour, which shows a very great advance in efficiency 
over the ordinary fiat-fiuame burner. 
_ Incandescent Gas-Lamps.—The greatest stride in gas- 
lighting on railways and elsewhere was undoubtedly made 
when Auer von Welsbach devised his system of utilising 
a Bunsen gas-flame for heating to incandescence a mantle 
containing the rare earths thorium and cerium. The 
author is not concerned in this paper with the reason for 
this incandescence, but only with the practical results it 
has given in his work, The construction, too, of the 
ordinary incandescent burner is too well known to need 
description. An ordinary C burner, using a gas giving 
700 British thermal units per cubic foot, and consuming 
3cnbic feet per hour, can depended upon for giving a 
light on a photometer bar averaging 44.25 candles for 
1000 hours. A curve, Fig. 15, gives the average candle- 
power of a number of mantles for 2000 hours, as that is 
the length of time the author tests samples from various 
consignments. When the fixing solution of a mantle is 
burnt off, there only remain the ashes of the cotton 
stocking from which it was made and the rare earths, in 
solutions of which it has been dipped. It would at first 
sight seem that this was all too frail to stand the vibra- 
tion which must exist on railway premises, but ex- 
rience shows that this is not the case. On the Midland 
ilway there were in use on June 28, 1906, 48,392 of 
these burners, and although they are employed in all 
situations, the mantle consumption cannot be said to be 
high, as it only averaged 5.2 mantles burner per 
annum. Under ordinary circumstances, with pillar lamps, 
where a good foundation for the pillar has been secured, 
and in nearly all cases with suspended lamps, it has not 








been found necessary to provide any type of anti- 


Distance in Feet. 

The wages may seem high, but it must be remembered 
that in many cases the burners in an incandescent- 
burner attendant’s district are scattered, and this amount 
also includes in some instances the cleaning of the lamp- 
cases and the time necessary to carry out small repairs, 
such as renewal of glass in lamps, &c. Similar figures 
will be given later in particular instances as they are 
dealt with, 

It will doubtless be noted that the author has so far 
only mentioned the ordinary C incandescent burner ; he 
is perfectly aware that the various Kern type of burners, 
with their longer and better-designed mixing-chambers 
for the gas and air, give a higher efficiency, but he has 
found that they require greater attention than those of 
the C type. On the photometer bar this type of burner 
(Kern) will give over 20 candles per cubic foot of gas 
burnt per hour, but for the reason stated he has not 
recommended their general use on the line. As will be 
readily understood, the number of burners inserted in a 
lamp, and the distance of the lamps apart, is a matter to 
be considered in each particular case. Having a unit of 
light of about 50 candles (of which any multiple can be 
easily provided) allows of a very even lighting being 
obtained where necessary. Asa rule, not more than 
three burners are grouped together for piation- lighting, 
although groups of five are used in special cases. Wit 
small stations single burners, p as with flat-flame 
lamps, about 60 ft. apart, give a good effect. Generally, 
the lamps are spaced closer together under a station 
roof than in the open, for this latter is the portion of the 
station most in use. Asa rule the, distance between the 
lamps rarely exceeds 70 ft., and not often are they closer 
together than 40 ft., whilst the height of the mantle above 
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the platform varies from 9 ft. 6 in. to about 14 ft. On 
Figs. 16 to 19 { 849) examples are given of station- 
lighting with 5, aS and 1 incandescent burners in lamps, 
and particulars are as under :— 


5-light lamps, 41 ft. apart; readings 1.18 max. to 0.45 min. 


8-light ” ” ” ” 1.1 ” 6 ” 
re ST Tees fy OB sso 
RT pe aaa “ COP i:u5 (yee 
6-light curve. Height of lamps, 10ft.10in. Curve taken 6 ft. from 
line of lam 
8-light ,, *” ” 10 ,, 44 ,, Curve taken 6 ft. 3 in. 
from line of lam 
light ,, 9 9 9, 8 ,, Curve taken 5 ft. 9 in. 
from line of lamps. 
l-light ,, os po 9,,9 ,, Curve taken 6ft. from 
line of lamps. 
As examples of the advantage of the adoption of 
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Fig. 22. 


28-1N. ENAMELLED REFLECTOR & BURNERS. 





examples, and represent two stations where traffic, &., 
varies. 
High-Pressure Incandescent Gas.—Many attempts have 
been made to get a ter efficiency out of a cubic foot 
of gas than is given by an ordinary incandescent burner 
at pressures up to 2 in. of water. me four or five years 
it was found that by using a much higher pressure 
than usual, and allowing the air and gas to mix together 
in a longer chamber, better results were obtained. The 
pressure used was that of from 8 in. to 10 in. of water, and 
the burners were somewhat of the type shown in Fig. 20. 
The mantles are without chimneys, and at a pressure of 
10 in. of water give 240.68 candles with a consumption of 
10.18 cubic feet of gas per hour. It would seem that the 
best efficiency is obtained with a burner of this size, and 
it is not always that so a unit of light is required ; 
but when it is, the use of such burners is economical. 
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incandescent gas-burners in place of flat-flame burners, 
the following cases may be taken :— 


Taste III, 
— A. B. 
Flat-flame burners dis. 
pensed with a oa 130 134 
Total candle-power of thes 1300 1310 
Incandescent burners fixed 98 85 
Total candle-power of thes 4336 8761 


Gas used per annum wher 
flat-flame burners wert } 
employed : ..| 1,636,200 cub. ft. | 2,015,700 cub. ft. 
Gas u per annum wher 

















incandescent burners | 
were substitu ..| 921,000 o | 1,888,200 _ ,, 
Percentage increase in 
candle-power .. . 233 per cent. 181 per ccnt. 
Percentage decrease in gas 
consumption * a 43.68 ,, 31.18 ,, 
P P 
er er 
Total. Burner. | Tl. Burner. 
Maintenance of incandes- 
cent burners perannum : 
Mantles .. ° --| 46 4.22 750 8.82 
Chimney ve 90 0.92 104 1.22 
Forks .. oe 20 0.204 16 0.19 
Wages .. -. Gl, 73, 6d 1s. 3.61d. 41. 58. 8d) 1s. 01d. | 


—- | 


The cost of making the alteration was 41/ 10s. incase A, 
and 36/, 10s. in case B, and it will be seen that this will 
soon be wiped off by the saving shown, even after making | 
allowance for the cost of maintaining the incandescent | 
burners. | 

It may be thought that the mantle consumption varies | 


too much at these two stations to be reliable, but they | sure gas necessitates the layin 
have purposely been selected to show good and bad | events of having gas of a high 





| water. The result is that a still 





Arrangements have to be made to raise the gas to the 
required pressure from 1 in. to 3 in. of water, which 
is the pressure of the usual supply. This is done by 
pumps, which may be driven by water, a gas-engine, or 
electric motor. In the earlier types of plant water-power 
was extensively used ; but as the amount required varied 
from 188 to 327 gallons per 1000 cubic feet of gas com- 
pressed, it will readily be understood that this method 
was found to be in some cases expensive. More recently 
small gas-engines have been used for driving the com- 
pressing pumps, and in a plant, the carrying out of which 
the author has had ch , the gas consumed by the gas- 
engine has been only 20.8'cubic feet per 1000 cubic feet of 
- compressed. This plant, which will consist of over 300 

urners when complete, is giving very good results, from 
a lighting and economical standpoint, with two-burner 
lamps placed 56 ft. apart and with mantles 13 ft. above 
the platform. A curve of the illumination is given in 
Fig. 21, above, the line being 11 ft. 6 in. from the line 
of the lamps. The lighting effect is very good, and free 
from patchiness. As previously stated, it is not every 
station where the illumination required necessitates the 
use of as large units of light. The mantle consumption 
of burners of this type is higher than with ordinary ones, 
and may under railway conditions be taken as eight to 
ten mantles per annum. 

More age vn | several systems of lighting have been 
devised in which the pressure at which the gas is burnt 
is very much higher, rising in some cases to 54 in. of 

‘ h , i aed! efficiency per 
cubic foot is obtained, but the unit of light is raised higher 
than is usually required for railway purposes. One rail- 
way company employs one of these systems for dock- 
lighting, whilst one of the best pieces of street-lighting 
the author has seen—that of Alexander Platz, Berlin—is 
with this type of burner. 

Self-Intensified Burners.—The povvision of high-pres- 
of special mains, or at all 


than is usually the case. This has led to the invention of 
several types of lamps which are arranged to give the 
same effect independently, either by induced draught or 
by the provision of some mechanism ip the head of the 
lamp for raising the pressure of the air supply to the 
burner to about 30 in. of water. Some of these types 
seem to work admirably, but the author has not had 
sufficient success with them to cause him to recommend 
their adoption extensively ; but this may be due to local 
conditions. Atall events, the results aimed at are those 
er in the figures mentioned with high-pressure 

F : 

Sear Lighting.—Interior lighting on a station in the 
majority of places is confined to small rooms, with the 
result that the light is usually required at some particular 
point, and consequently it is placed as near this point as 
possible. About the largest interior spaces requiring 
attention are parcel offices, and in these it is found that 
an illumination varying from 0.9 of a foot-candle on the 
floor gives good results. This can be obtained by 3-light 
suspended C ‘gas-burners placed under an enamelled re- 
flector. Fig. 22 shows a 28-in. enamelled iron-shade 
reflector with a storm-cap to keep the burners free from 
dust, and has been found by the author to be a very 
efficient type of fitting ; it is extensively used on the rail- 
way he is employed on. 

Within the last year or two the inverted type of burner 
has been much improved, and the smaller types aupply 
a want in gas-li béing. as they give an economical light 
of about 12 candles. The principle of the burner is tha+ 
of an inverted Bunsen burner, from the bottom of which 
hangs the mantle in the shape of a small bag. Fig. 22 
gives the candle-power of one of the smaller burners in 
a vertical plane below the horizontal, whilst the following 
are some results obtained on the photometer bar at an 
angle of 45 deg. :— 








Taste IV. 

Consumption angie. | Candle-Power 

Burner. Pressure. of Gas Power, | Per Cubic Foot 
per Hour. a per Hour. 
in. cubic feet | 

A 18 2.815 77.51 27.63 
B 1.0 1.43 25.37 } 17.74 
Cc 10 2.29 50.54 20.06 
D 1,5 1.525 24.964 16.37 
E 3.0 2.99 84.31 28.2 
F 3.0 1.015 27.54 27.13 


This type of burner lends itself to much more artistic 
treatment with its fittings than any other type, but this 
is not a point which gets much consideration in lighting 
a railway, except, perhaps, in refreshment-rooms. 


(To be continued.) 








ELkcTRICALLY-DRIVEN ROLLING-MI1Ls.—A rolling-mill 
for sheet iron, belonging tothe Redheugh Sheet-Iron and 
Steel Company, Limited, of Newcastle-on-Tyne, is now 
being converted to electrical driving. It is at present 
driven by means of a single-cylinder condensing steam- 
engine. The mill is of the non-reversing type, known as 
a ‘merchant mill,” and consists of three sets of rolls in 
train—i.e., bar-rolls, ve and fini-hing-rolls, 
rolling-sheets varying in thickness from No. 9 B. W.G. to 
No. 18 B.W.G., the maximum size of sheet being 4 ft. by 
20 ft. The present speed of the rolls is 32 revolutions per 
minute, but with electrical ——e this will be increased 
to 38 revolutions per minute. The higher speed, com- 
bined with rolls 1 in. or 14 in. larger than the present set, 
will secure an appreciable increase in the output of the 
mill. The electrical equipment is being installed by the 
British Westinghouse Company, and will consist of two 
three-phase induction motors of the slip-ring type, with 
a normal capacity of 350 horse-power and 25 horse- 
power respectively, and all necessary control appa- 
ratus. The larger motor will drive by ropes a 14- 
ton fly-wheel, this being connected by reducing gear 
to the mill shaft. To control this motor, a large 
liquid-regulating resistance is being provided. ‘This 
resistance is contained in two tanks, the mixture 
being kept in a state of constant circulation, and cooled 
by a coil of piping directly connected to the town’s water 
supply. To obtain full advantage of the flywheel energy, 
the control gear of the motor will so arranged that a 
proportion of the resistance will be left permanently in 
series with the rotor, in order to give a suitable slip. 
This slip will be adjusted to suit the peaks of the load, 
and so permit the flywheel to supply the energy for these 
ks, thus effecting economy in current consumption. 
The 25 horse-power motor is for running at low speeds, as 
during the weekly turning-up of the rolls, when a speed 
of one-half a revolution per minute is required. A low 
speed is also necessary between heats, to enable the rolls 
to cool evenly ; otherwise the chill would be destroyed. 

This motor will be mounted at right angles to the main 

mill motor, and will drive by a worm and worm-wheel 

through the shaft of the large motor. A special free- 

wheel clutch will be fitted between the shafts, to enable 

the auxiliary motor to take up the load at the correct 

speed, after the main motor has been switched off ; that is 

to say, the main motor will start the rolls up, and, when 

at full speed, will be shut down, and the other motor at 

once started up. Thus, when the speed of the rolls has 

dropped to the correct low speed, the clutch will be _ 

in, and the auxiliary motor will take up the load. The 

County of Durham Electric Supply Company will under- 

take the supply of the energy, and they are supervising 

the conversion of the mill to electric driving. The mill 

is expected to be fully equipped for electrical driving by 





er pressure in the mains 


the beginning of 1907. 
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CATALOGUES. 


Messrs. J. P. Hatt ann Son, Limited, Peterborough, 
have sent us leaflets referring to their boiler-feed and 
other pump3. The various types described include direct- 
acting compound, marine boiler-feed, duplex pumps, and 
colliery compound ram, and other pumps. ts of sizes 
and working particulars are given in some cases. 


From the Brome)l Patents Company, Limited, 52, 
South Castle-street, Liverpool, come two leaflets, descrip- 
tive of tube-cutters and wire-tube brushes. The tube- 
brush is adjustable for use with different sized tubes, and 
is fitted with short and stiff steel-wire bristles. The in- 
ternal tube-cutter, which is on Blake’s patent, is pro- 
vided with three small cutter-wheels, fed by taper man- 
drels. ‘ 


Lists have been sent us concerning the Blas water- 
cooler. These coolers, manufactured by the berg 
Engineering Company, 78, Cross-street, chester, are 


constructed on the usual principles controlling the design 
of open or enclosed type water-coolers, their peculiarity 
being found in the form of laths or grids, which are 
formed of wood, having a profile on the underside like a 
W, thus providing two points for the water to drip from. 


Messrs. Monte-Callow and Co, of Ipswich, have sent 
us a catalogue describing a form of electric dynamometer 
manufactured by Hillairet Huguet, of Paris, for testing 
small high-speed engines. Essentially the apparatus 
consists of a dynamo to be driven by the engine, the 
dynamo field-magnets being free to swing, and their 
tendency to rotate being counterbalanced by a weighted 
lever. 

From Messrs. Veritys, Limited, Manchester, we have 
received a price-list of accumulator cells of the Pritchett 
and Gold type. The positives are of Planté plates, in 
which large surface is provided. They are fitted with a 
transverse web, by which the possibility of buckling is 
nearly eliminated. No paste is used. Separators take 
the form of glass tubes ;% in. in diameter. Cells of this 
type are employed in the Verity-Dalziel system of train- 
lighting. 

“Electrics” is the title given to a publication issued in 
the interests of a number of electric power and supply 
companies. The November number contains notices on 
the electric driving of printing-machinery, the variety of 
work to which electric motors can be put, notes on elec- 
tric lighting, &c. The magazine claims the approval of 
Julius Cesar by quoting the words Shakspeare puts into 
his mouth : ‘‘ We must take the current when it serves, or 
lose our ventures.”"—(Act 4, Scene 3.) 


A catalogue comes from Messrs. Citroén, Hinstin, and 
Co., Paris, describing their double helical-toothed gears. 
This firm cut these gears, gan | of course, much 
more perfect results than is possible with cast gears. 
The trouble of cutting teeth of such shape seems to have 
been successfully overcome by this firm. The advan- 
tages claimed include greater strength of ‘teeth, absence 
of vibration of shaft, noiseless running, &c. Spurs, 
bevels, &c., are cut on the same principle. 


The British Insulated and Helsby Cables, Limited, 
have forwarded usa catalogue of Prescot electric welding- 
machines. These welding-machines are designed for 
small work, and will weld iron and steel up to # in. in 
diameter, brass up to 7 in., andcopper up to in. in 
diameter. The welder consists of a transformer, the 
primary coil of which is supplied with alternating cur- 
rent from a dynamo, while the ends of the horseshoe- 
shaped secondary coil terminate in the jaws holding the 
material to be welded. 


From Messrs. Thomas Robinson and Son, Limited, of 
Rochdale, comes a catalogue of wood-working machines. 
This pamphlet is got up in the usual interesting style, 
which Messrs. Robinson have adopted for their cata- 
logues. Section VI., Series 8, contains information and 
illustrations of tenoning, mortising, and boring machines 
of standard types. Machines of both light and heavy 
type are described, and the makers also mention that the 
machines illustrated are merely typical, and the catalogue 
is not to be considered exhaustive. 


The Mirrlees-Watson Company, Limited, Glasgow, have 
just issued a list dealing with vacuum pans. This list illus- 
trates and describes the standard cast-iron coil type of 
vacuum pans made by this firm, and also their ‘‘Calandria” 
type of pan, which are specially designed to ensure rapid 
boiling with low-pressure steam. Different forms of con- 
densers are also noticed, and information is given con- 
cerning Mirrlees- Edwards air-pumps, wet and dry, steam- 
- ven horizontal pumps, standard mountings, stagings, 

Messrs. Barford and Perkins, Peterborough, issue a 
catalogue of steam cooking, heating, and laundry appli- 
ances. This catalogue describes cooking apparatus, vege- 
table-steamers, water-heaters, and ranges of various sizes. 
Boilers and engines of small power, suitable for laundry 
work, and all laundry appliances, such as drying-rooms, 
iron-heaters, rotary washers, hydro-extractors, ironing- 
machines, &c., are also described, as well as all sorts of 
mangles, and also steam disinfectors of various stationary 
and portable types. 

The Dudbridge Iron Works, Limited, of Stroud, have 
forwarded us a pamphlet describing the Dudbridge gas, 
oil, and spirit engines. This catalogue describes the 
various special features of design of these engines, and 
several types are illustrated. A few notes are also given 
as to consumption guaranteed, but the catalogue gives no 
tables of standard sizes, and is one which a possible pur- 
chaser might find rather unsatisfactory in this respect. 
If, however, it succeeds in arousing interest in these 
engines, perhaps its object will have been achieved, 











We recently noticed in this column a pamphlet issued 
by the American motive Company, describing the 
Consolidation type locomotives made by them, weighing 
less than 175,000 lb. The sequel to this pamphlet has 
now been sent out, and describes the same class of loco- 
motive, but gives Ca ge of engines weighing between 
175,000 lb. and 250, Ib. Many well-known engines 


are illustrated, including locomotives on the P.B. and | 


L., the U R.R., the L.S. and M.S., B. and O., N.J.C. 
and H.R.R.R., and other roads. 


Messrs. Drummond Brothers, Limited, Beide-Bi, 
Guildford, have sent us a catalogue describing their 
standard 5-in. self-acting, hey: surfacing screw-cutting 
lathe. One of the distinctive features of this lathe is to 
be found in the bed, in which the clumsy gap-piece has 
been abolished, the loose headstock elides on the bed 
proper, while the saddle is carried on guides at a lower 
evel. The gap principle is therefore preserved, but the 
tool can be run right over the gap space, and up to the 
largest face-plate the lathe can take, without overhang. 


A recent catalogue issued by Mitchell’s Emery-Wheel 
Company, of Manchester, describes the grinding and 
- ing machinery and material uced by this firm. 
n wheels this firm make no less than nineteen grades of 
eighteen different sized grits. Wheels of plain or dish 
section are among their standard patterns, as well as 
special wheels for Gisholt tool-grinders, saucer-shaped 


wheels, &c, The catalogue also gives illustrations and pron 4 


particulars of a larger number of grinders, buffing- 
machines, &c. The list is priced throughout. 


We have received several leaflets dealing with the 
‘** New Era” fire-extinguishers. These extinguishers are 
made 5! the Valor Compaan, Limited, Rocky-lane, Aston 
Cross, Birmingham, and are throughout of British manu- 
facture. They are made in several patterns, and of 
capacities varying from one to five gallons. Their ex- 
tinguishing ability is claimed to be fifty times that of 
ordinary water. The appliance is tested to a cold-water 
— of 350 lb. per square inch, to ensure safety from 

ursting during use. 


Messrs. J. and P. Hill, Sheffield, have sent us a leafiet 
describing their new high-speed screw-cutting lathes of 
8}-in. and 10-in. centres. These lathes are speciall 
designed for the use of modern ~ tool steel. 
They are provided with hollow spindles of 38 in. internal 
diameter, and liberal bearing surfaces are provided both 
in the fast headstock and in the saddle. Traversing 
motion is provided through a back shaft. The driving 
cone is provided with three speeds, the pulleys being 
ps Paw wide. Twelve different ranges of speeds are pro- 
vided. 


We have received a pamphlet descriptive of ‘‘doloment.” 
This is a jointless flooring material which has met with 
considerable success in Germany. We understand, for 
instance, that Messrs. Siemens and Halske have facto’ 
floors to the extent of some 35,000 square metres laid wit 
this material. It is supplied in this country by the 
British Doloment Company, Limited, Royal London 
House, Finsbury-square, and it is claimed for it that it 
may be laid on wood or stone, that it does not crack or 
bulge, and that it is fireproof. It can be supplied in 
marbled or plain patterns and colours. 


A catalogue of ‘‘ Dey ” time-registers has reached us. 
These recorders are of the dial type, the check numbers 
being arranged round the face. They are constructed b 
Messrs. Howard Brothers, 40, Paradise-street. Liverpool, 
and are designed for use with simplified systems of time 
and cost keeping. One pattern of time-recorder needs 
attention but once a week, for winding up the eight-day 
clock and eg i age recording sheet. By such machines 
clerical work in the time office is much reduced, as the 
times are already entered on the sheet, which is ready for 
pasting into the record-book. 


We have received from Mr. W. Stamm, agent, 26, 
College-hill, E.C., a catalogue, in four volumes, of the 
tools and machines manufactured by Mr. Ernest Schiess, 
Diisseldorf, Germany. The four volumes deal respectively 
with :—(1) Lathes; (2) planing, shaping, and slotting- 
machines ; (3) boring and milling machines ; (4) punching, 
shearing, bending, and other machines for boiler and con- 
structional work. The books are well illustrated, and 
information is, of course, given as to sizes, &c. We are 
surprised, however, to see so few examples given of 
electrically-driven tools. 2 

The crushing and grinding machinery manufactured by 
the Sturtevant Engineering Company, Limited, 147, 
Queen Victoria-street, London, E.C., is well known, the 

uality of the work performed by it being its recommen- 

ation. Many types of machines are made by the firm, 
and are described and illustrated in a handsomely got-up 
catalogue (No. 50), which we have just received. Among 
the — referred to are rock and ore breakers, 
open-door rotary fine crushers, ro)l-jaw fine crushers, 
laboratory crushers, centrifugal rolls, automatic feeds, 
vertical emery mills, &c. It seems that all grades of 
material can be treated by these machines. 


‘Messrs. Campbell and Calderwood, Soho Works, 
Paisley, have issued recently two catalogues of engines 
of standard designs. One of these catalogues describes 
and illustrates all manner of horizontal steam-engines, 
including single-cylinder engines, compounds, non- 
condensing or condensing, engines with Corliss valves, 
piston-valves, or slide-valves, &c. Steam-driven Edwards 


vacuum pumps and independent surface-condensers are | 
also i 


described. The second catalogue illustrates the 
many types of marine engines built by this firm. These 
include engines for screw, side, or stern-wheel propulsion, 
and are of the many well-known types, such as single- 
cylinder, compound, tandem compounds, triple-expansion, 
surface or non-condensing. 





We have received a finely-illustrated catalogue in 
German from the Versiaigts inenfabrik Augsburg 
und Maschinenbaugesellschaft Niirnberg A.-G. At thése 
works, which employ about 2900 hands at Augsburg 
and some 3500 at Niirnberg, while another large estab- 
lishment is in operation at Gustavsburg, a great variety 
of machines and constructional work is turned out. The 
firm undertake the construction of boilers, steam and 
gas engines of all sizes, turbines, &c., and other forms 
of prime movers, hydraulic machinery of all sorts, print- 
ing machinery, refri i machinery; transporter, 
yard, and estal cranes of all types; railway-carri 
and wagon stock, and bridges and structural work in 
endless variety. Their London agent is Mr. James 
Halcrow, of 18, Coleman-street, E.C. 


| Messrs. Taylor and Challen have sent out a list, of 191 
of illustrations and information To am. presses, 
dies, shears, and lathes for sheet-metal work. This firm, 
| besides making machines for sheet-metal working, also 
| construct all types of machines used in the manufacture 
| of cartridges and ammunition. Their presses include 
| heavy toggle drawing-presses, belt or steam-driven. It 
|is @ matter of some difficulty to give any reasonable 
| account of a catalogue dealing with such a variety of 
| machines. Suffice it to say that about six dozen types of 
die-presses are shown for a variety of uses, from the 
pressing of bath tubs to the drawing of cartrid and 
the stamping of coins. Shearing-machines of all types 
sizes aleo are shown, including the ordinary guillotine 
and the rotary shearing-machines, circle-cutting machines, 
alitters, &c. Friction-drive screw-presses are also de- 
scribed, drop-stamps, rolling-mills of various sizes, and 
a number of machines for spinning, trimming, and wiring 
metal goods, tube-cutters, hydraulic accumulators, am- 
tunition-presses, and other machinery. 








Tue Junior INSTITUTION OF ENGINEERS.—On Saturday 
afternoon, December 8, on the invitation of the President, 
Mr. W. B. Bryan, M. Inst. C.E., chief engineer to the 
Metropolitan Water’ Board, about a hundred of the 
members of this Institution paid a visit to the Honor Oak 
Reservoirs, which are in course of construction for the 
Board, under the direction and supervision of Mr. J. W. 
Restler, M. Inst. C.E., by whom they were designed. 
Mr. Bryan, assisted by Mr. F. Melhuish and other mem- 
bers of the staff, conducted the party over the exten- 
sive works, pointing out the features of special interest. 
The reservoir will contain nearly 60 million gallons 
of water, and will provelly be the largest covered 
reservoir in the world. The construction generally is 
of brickwork and concrete, with walls separating the 
reservoir into four divisions. A puddle-wall, 3 ft. in 
thickness, extends all round the outer walls, and is keyed 
into the clay. At the centre of the four reservoirs will 
be the central well, from which the charging and emptying 
will be directed. The bricks used have all been made 
from the excavated clay on the site, 16,000,000 bricks so 
far having been produced. The existing engine-house 
and well pumps were also seen, and at the conclusion the 
president entertained the members to tea in one of the 
store-rooms. Moved by him, and seconded by Mr. George 
H. Hughes, a vote of thanks was passed to Mr. Restler 
and his staff for the a which had been kindly 
made and carried out for the reception of the Institution. 
We shall shortly give a full description, with illustrations, 
of the Honor Oak reservoirs in these columns, 





AMERICAN RartRoaAD Workinc.—While the ratio of 
working expenses to traffic receipts is growing upon 
British and European railways, it is declining upon 
American railroads. This is shown by the course taken 


by the American ratio during each of the ten years 

ending with 1905 inclusive :— 
Year. Ratio. Year. Ratio. 

per cent. per cent. 

1896 70.43 1901 67.78 
1897 69.74 1902 67.45 
1898 68.66 1903 68.96 
1899 68.27 1904 67.68 
1900 68.93 1905 67.49 


The decline in the ratio during the ten years has not been 
very marked, but so far as it has gone it is due to 
greater economy of working, and to the practice of the 
Americans of getting a larger amount of work out of 
each locomotive and each carriage and truck than is 
probably obtained in Great Britain and Western Europe. 
Another curious circumstance in current American railroad 
history is the decline in the rate of interest on the bonded 
debts of the various companies, and the gradual] advance 
of the dividends upon their stocks. The greater abund- 
ance of capital in the United States has enabled American 
railroad companies to make better terms with their bond 
creditors ; and this, coupled with the gradual growth of 
traffic, has materially improved the position of stock- 
holders. This is shown by the following table illustrating 
the experience of the last ten years :— 





_— Average Bond Average Stock 

, Interest. Dividends. 

per cent. per cent. 
1896 4.45 1.62 
1897 4.24 1.51 
1898 4.21 1.71 
1899 4.26 1.92 
1900 4.27 2.44 
1991 4.24 2.65 
1902 4.10 2.97 
1903 4.17 3.03 
1904 4.01 8.31 
1905 8.79 8.27 


|carried still farther as bonds bearing relatively high 
rates arrive at maturity, and are either converted into 
stock or are replaced upon easier terms, 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compimiep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1903. 
given in the Specification Drawings is stated 


The number of 
none are mentioned, the Specification is not 


views 
in each case; where 
illustrated. 


Fricker, West- 
. tus. (3 Figs.) Octo- 
ber 26, 1905.—Heretofore it has been usual to connect electric- 
supply mains to the service conductors in houses and other places 

h separately-arranged switches, fuses, and meters, and 
sometimes other apparatus, each constructed as an independent 
instrument and requiring to be separately connected up for use. 
According to this invention, all the instruments or parts, includ- 
ing the meter, switches, and fuses, n for connecting a 
consumer’s installation with the mains of an electric-supply com- 
pany, are combined with the meter-case in such a way as to form 
a single instrument. a is the service apparatus provided with a 








at | 
| GME: ha 


























door b. In the lower part of the case a is arranged a meter ¢ of 
the electrolytic type, and in the upper part u supports n, o is 
secured a block of porcelain, having a longitudinal vertical wall p, 
cross walls g and 7, and a bottom plate s, the arrangement being 
such as to form four separate compartments. Two of the com- 
partments are closed at the top by the upper part a! of the case 
a, 80 that when the door b is secured in the closed position, access 
cannot be gained by unauthorised persons to such compartments 
which contain the switches, fuses, and other devices belonging to 
the electric-supply authority. The two other compartments, which 
contain the consumer’s switches and fuses, are open at the top, 
but may be normally closed by a cover-plate 2. (Accepted 
October 24, 1906.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

234. A.J. Ha Saddleworth, and Meters, 
Limited, Manchester. Valve-Faces and Sea 
(6 Figs.) January 31, 1906.—This invention relates to valves for 
controlling the flow of gas or other fluid ome pipes, the 
object being to render such valves more effective in service and 
of greater durability than those now in general use as stop-valves 
on gas or water mains, and for other purposes. The invention 
comprises the combination with valves such as aforesaid, or with 
the seatings of such valves of a cork bedding arranged as and for 
the purpose hereinafter described. In one convenient applica- 
tion of the invention in connection with the construction of a 
stop or regulating-valve suitable for gas or water mains, or for an 
equivalent service, the valve-casing or ly is made from two 
flan; cylindrical castings a, b, which are bolted together in the 
ordinary manner. Within the casing or body a valve-seat c is 
provided, the portion upon which the valve d shuts, being pre- 





ferably formed from a circular disc of lead or of a soft_non-corro- 
sive metal, and made to project sbove the seat-base. The valved 
itself consists of a circular plate cr an annular disc provided with 
suitable guide-stalks or stems, and adapted to be raised above or 
lowered on to its seating through the medium of a bell-crank 
lever f arranged within the casing and operated from the exterior 


|is opened against the force of such sprin 
| from the reservoir, which flows into the poe 





or in any other convenient manner. The face of the valve or flat 
surface adjacent the seating is grooved to receive a filling or 
bedding of cork g, which is secured therein in one manner by 
unk rings or their equivalent. A sufficient annular space is lef. 
tween the rings to enable them to fit over the projecting seat c, 
and so that the cork may take direct bearing over the whole of 
the upper extremity of such seat. Instead of providing the cork- 
filling or bedding on the valve, the applicants sometimes combine 
it with the valve-seat, and provide the valve with a lead or soft 
face for abutting or seating upon such bedding. (Accepted 
October 17, 1906.) 


737. The Wolseley Tool 


Aohsaiagton, irmtage 
Engines. (1 Fig.) January 11; 1906.—This in- 


Limited, and A. 
Starting 


vention has for its main object an improved method of starting 
an internal-combustion engine by com air or other inert 
gas, whereby such air or gas is automatically cut off from the 
engine immediately the engine commences to work under ordinary 
conditions. started 


pete diminished and the tappet eventually become entire! 
jor pore and, on the other hand, as the distance between th: 
ends is gradually increased, the length or stroke of the 


teappet, and co! uently the lift of the valve, will be proportion- 
ately i i. The device for effecting the gradual approach o: 





An internal-combustion engine is a ding 
to this invention, by compressed air or inert gas contained within 
areservoir©. The ——- air is admitted behind the piston 
at the commencement of the working stroke, and upon the closing, 
by means of a valve G, of the inlet through which it has been 

itted, it expands until the ordinary exhaust valve opens. 
a having thus received its starting impulse, the re- 
of the cycle is formed under ordinary conditions. 
The action of the valve G is entirely automatic, admitting air only 
when no combustible mixture has into the cylinder d 
the suction stroke, or in only in quantity 
insufficient to ensure a pressure, consequent on its com jon, 
which will be maintained at not less than the pressure of the com- 
pressed air in the reservoir up to a point at which the exhaust 
ps gee he hag point short of this in the length 
the stroke. The valve G is normally held against its seat by 
both a strong ig and a weaker spring against the pressure of 
the com air. A piston H forms the rear abutment of the 
strou.g spring, and a collararound the valve stalk, in position 














intermediate the valve and the piston, forms the rear abutment 
of the weaker spring. At about the commencement of each 
working stroke a cam M causes the piston H to move inwards 
against the force of the strong spring, thus moving it away from 
the collar around the outer end of the valve stalk, and releasing 
the valve from the pressure of such spring. The valve is then 
pressed in a backward direction by the weaker spring only, and 

by compressed air 
ne cylinder until the 
cam M allows the piston H to be returned by the force of the 
strong spring, with the result that the valve is closed again. If 
during a suction stroke a charge has been drawn in (through the 
ordinary induction valve), and compressed on the return stroke, 
to a pressure greater than that of the air within the reservoir, 
such air cannot, at the commencement of the working stroke, 
open the valve G, and the pressure in the cylinder will be further 
raised by the explosion ; and if it does not fall below that of the 
air in the reservoir, no air from the reservoir can enter the engine 
cylinder during such stroke ; but if the pressure of the expanding 
gases within the cylinder falls below that of the air in the reser- 
voir before the cam allows the piston H to move back against the 
collar on the outer end of the valve stalk, some air from the 
reservoir will then flow into the engine cylinder, and assist in 
propelling the piston. (Accepted October 24, 1906.) 


21, Morgan mpany, ted, and D. H. 
Whitehead, London. Valve-Act and trol- 
ling tus. (7 Figs.) October 23, 1905.—The principal 
object of the present invention is to provide means of a simple 


character whereby the valves of all engines, principally of that 
class of engines usually employed for driving motor-cars, may be 
actuated and controlled with great accuracy and ease while the 
engine is running. According to the present invention, the 
stroke of the tappet which opens the valve against the resistance 
of a ing remains constant, but the space between the actin 

end thereof and the end of the valve spindle is varied in a speci 

manner within certain limites, rding to the t the valve 








is required to be opened. For this purpose the tappet comprises 
essentially three parts—a, c, d—two of which, a, d, are 

to be moved to and from each other by means of the third part c, 
which latter may be operated by hand or by an automatic 
governor, or other device, acting upon a lever m, which engages 
with the said part ¢ of the tappet, but which is only capable of 
movement ina at right angles to that in which the tappet 





valve are moved. The two parte a, d, which are 
moved to from each other, are guided and vented from 
pence by fixed and as their nner and ad eee a 


ar ly approach one Vt in a manner here 
after described, the length of the stroke of the tappet will be 


separation of the two parts a, d comp @ screw-thread d! on 
the innerend of the part d of the aes engaging with a screw. 
thread in the part c. (Accepted Oct 24, 1906.) 


MOTOR ROAD VEHICLES. 


Cc. Junior, and F. W. Doran, Thet- 
Gear. [5 Figs.) December | 

1905.—The object of this invention is to provide means for lock. 
ing the gear to put it out of action whenever it is desired that 
both wheels should be rigidly driven at the same . Tao 
gear itself is formed, as heretofore, with a central ving-whec! 
A carrying radial pins B, on which are mounted toothed pinion: 
C, parts of the circumference of which project from opposit- 
sides of the wheel A and gear into toothed wheels D, E on oppo- 
site sides of the driving-wheel A and concentric with it. The 
wheel D is fast on a central shaft F, by which the wheels a; 

carried. Motion is transmitted to one road wheel from the shaft 
F, and to the other road wheel from the loose wheel E. Accord- 
ing to this invention, a prol jon of the outer end of the boss 
of the wheel D is surrounded by a loose clutch-ring G, on which 













0 ME. 
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are projections H which enter recesses formed through this 
toothed wheel, so that the ring revolves therewith. The projections 
are of such length that if the ring be slidden towards the wheel, the 
projections pass into recesses formed in the boss of the central 
driving-wheel A, and thereby cause this wheel to be locked to 
the toothed wheel D, and so put the gear outof action. To be 
able to shift the ring G to and fro, towards or away from the 
wheels, the ring is formed with a groove around it, and a tongue 
projecting frum a slide which is parallel with the shaft is made 
to enter this groove. The slide can be carried by a bracket L 
fixed upon the exterior of a fixed sleeve or bearing in which the 
shaft F is mounted, and can have motion given to it in any con- 
venient way. Thus the gear can either be locked or set free 
whenever desired, without it being necessary, as heretofore, to 
stop the engine to allow of the locking or unlocking of the gear. 
(Accepted October 17, 1906.) 


RAILWAYS AND TRAMWAYS. 


11,289. The Continuous Rail-Joint Company of 
Great Brit. Limited, London. (The Continuous Rail- 
Joint Company of America, New Jersey, U.S.A.) Rail-Joints. 
(3 Figs.) ay 14, 1906.—This invention relates to the manufac- 
ture of rail-joint plates of the continuous type ; that is to say, of 
the type in which the fish-plates have an upright portion and a 
doubled transversely-disposed portion for the reception of the 
bottom rail-flange. The apparatus comprises a bed a adapted to 
support rigidly the working parts of the machine. At one end 
the bed @ is provided with a horizontal slide a!, having at its 
inner end a fixed, though adjustable, die member b adapted to 
receive the outer face or side of the fish-plate ¢ as it lies in the 
inverted position in the machine (i.e., that side which, in use, 
faces the rail), and upon the outer portion of the slideway a! is 
arranged a second transverse die member d adapted to engage the 
inner or opposite surface of the wae — of the fish-plate c, 
so that the said portion is clamped firmly between the respective 
die members b and d. The die member 6 is carried upon a slide, 
to which is attached the connecting-rod e of a piston working in 
a pneumatic cylinder f/, and by means of which reciprocatory 
motion can be imparted to the die member b. Upon the top of 
the latter is secured a tongue b2 which projects beyond the face 
of the die, and is adapted to lie within the doubled portion of the 











fish- 
porti 
| member projecting free above the tongue b®. 
bending of the base member into normal position, and p £ 
flat upon the tongue 2, a roller g is employed, the same being 
adapted to travel upon the ard surfaces of the respective die 
members which hold the fish-plate, and by its weight press the 
base member into the desired flat condition. This roller is pre- 
ferably pivoted between arms Al, eccentrically connected at 
their opposite ends to a shaft i journalled in upward extensions k 
of the bed a. A toothed wheel / on the shaft i, meshing with a 
driving pinion m, effects the reciprocation of the roller g, the 

inion m being mounted on a driving shaft n, which is journalled 
hn the bed a. The roller g is of such a diameter that it first 


late ¢. In operation a fish-plate is gripped by its —_ 
a between the die members ) and d, the upturned base 

For effecting the 
i it 








engages and exerts its pressure upon the base member at a point 
near its attachment to the fish-plate, and then rides further up 
on the base member as the said base member is brought into 
final position, thus closing the said base member without distortion 
or kinking, such as would occur if the pressure was first brought 
to bear on the outer or free end of the said base member. By 
the above-described method the base member is not so likely to 
be cracked when being bent into final position, and, furthermore, 
the wear on the roller is very slight and at the same time uni- 
form, (Accepted October 10, 1906.) 
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RADIOTELEGRAPHY AND THE 
TELEFUNKEN SYSTEM. 
(Concluded from page 830.) 

Tue recently-completed station at Nauen is the 
largest so far equipped on the Telefunken system, 
and it has, as we mentioned in the introduction to 
these articles, proved a remarkable success from 
the beginning. Building operations commenced in 
June this year, and by October 3 long messages 
continued to be received on board the Bremen, 
when she was out on the Atlantic, 2500 kilo- 
metres (1500 miles) away from Nauen. So far as 
we are aware, Nauen is also the first large station 
built inland, many miles away from anyshore. As 
regards communication with the Atlantic, the 
Nauen station lies nearly 600 miles from the sea. 
The success realised is largely ascribed to the 
somewhat novel arrangement of the antenna, which 
is of the umbrella type. 

The new station is situated 4 kilometres (2} miles) 
from the small and old town of Nauen, which lies 
about 40 kilometres (25 miles) to the west of 
Berlin, on the Berlin- Hamburg railway. The 
antenna tower, of over 300 ft. height, which stands 
out like a thin needle on the horizon, will be a con- 
spicuous object to travellers on the marshy plains 
of the district. That the ground-water level is within 
6 ft. from the surface was a welcome feature to the 
radiotelegraphist, but notto the builders of thetower, 
Messrs. Hein, Lehmann, and Co., of Reinickendorf- 
Berlin. The heavy network of wires, supported by 
the tower, has an overhang of more than 600 ft. ; it 
was, therefore, not an easy task to secure both good 
and firm foundations and efficient insulation in the 
the loose, wet soil. The tower was twice struck by 
lightning during the course of its erection, and the 
strength of the structure was tested by severe gales. 
Within four weeks.the tower was built to half its 
height—to 50 metres—and the first preliminary 
trials were made with the aid of a temporary 
antenna. Communication being easily maintained 
in July with Potsdam, which is nearer Nauen than 
Berlin, and with the Brocken, the highest peak of 
the Harz mountains, more than 100 miles off, the 
tower was brought to its full height—100 metres— 
and long-distance experiments were first conducted 
with the station of the company at St. Peters- 
burg. 

The tower is an iron structure which is insulated 
from the ground, but not insulated from the aerial 
wire system which it supports. Fig. 19 on the 
next page, is a diagram of the tower and antennie ; 
Fig. 20 is a photograph of the complete construction. 
The tower itself is an iron lattice structure, trian- 
gular in section, the sides of the triangle having each 
a length of 4 metres (13 ft.). The three vertical 
members are built up of sections 8 metres (26 ft.) in 
length, which are bolted together and diagonally 
braced. The three members run el down to 
within 6 metres (20 ft.) from the surface of the 
ground. They are then brought together, and joined 
to a ball of cast steel, which forms a swivel-joint in 
the sole-plate. This sole-plate rests on the concrete 
foundations, an insulating layer being interposed. 
A stairway leads up to the top of the tower, on the 
inside of the structure, to a platform which is 
96 metres above the ground. From this platform 
the three pairs of pulleys are operated, which 
are fixed 4 metres higher up; with the aid of 
these pulleys the antennz are hoisted and con- 
trolled. The guys which hold the tower are 
attached at three points, 75 metres above the 
ground. They are iron rods several metres in 
length, joined by massive links, and forming three 
lines leading to the anchoring blocks of brickwork, 
situated at a distance of 200 metres from the foot 
of the tower. These blocks, which resemble little 
houses with sloping roofs, and the three guy lines, 
which show a distinct sag, can be seen in Fig. 20. 
The guys are insulated, both from the tower and 
from the ground. Oil-insulators are used at the 
upper extremity, where sparks of more than 3 ft. 
long may arise. The insulation of the guys, and 
of the cable and earthing connections, ntly 
to be mentioned, were matters of difficulty. The 
anchor-blocks of brickwork act by their weight ; 
they are not deeply embedded in the ground. 

The way in which the antenna spreads itself out 
from the top of the tower is indicated in Fig. 19. 
The umbrella is built up of six sectors, arranged in 
three symmetrical pairs, the opposite members of 
which pairs balance each other by means of the 
pulleys which we mentioned. In this way the 
strain on the tower is distributed and reduced to 





a minimum. Any one of the six sectors may be 
lowered independently of the others ; the releasing 
mechanism is worked from the platform. Near its 
apex the umbrella antenna consists of six sets of 
phosphor-bronze cables, there being nine cables 
in each set. As the umbrella spreads, the 
number of strands increases to a total of 162, 
the lower quarter of each cable opening out into 
three branches. The total area covered by the 
umbrella is approximately 60,000 square metres 
(about 600,000 square feet). The sectors of the 
umbrella are kept taut by hemp ropes, which are 
attached to several porcelain insulators, grouped in 
series, and fixed to [UJ-irons driven into the 
ground. The upper terminals of the antenna wires 
are united to a cable of six grids, altogether of 54 
strands, which is carried down the tower ; the grids 
are held together by wooden battens, and the cable 
is attached to the iron of the tower, and not insu- 
lated from it, so that the tower may itself form 
part of the oscillating system. At the foot of the 
tower the cables aro coupled to a bus-bar, which 
is connected with the station-house. 

The counter-capacity, or earth, is also of an 
elaborate design. A great number of iron wires 
have been buried Yin. deep in the ground. The 
wires are radially grouped and spread out 
as in the case of the antenna. The number of 
wires increases from 108, near the centre, to 324, 
The centre of the wire system is connected to the 
station-house. The total length of iron wire used 
in this earthing is 54 kilometres (33.5 miles), and 
the network covers an area of 126,000 square metres 
(1} million square fect), twice as large as the area 
over which the antenna is spread. 

The station-house is situated near the tower 
(see Fig. 20). It is a one-story framework 
building, to which an engine-shed is attached ; 
the area is 100 square metres (about 1000 
square feet). All the high-tension apparatus 
proper are placed in the upper story, while the 
telegraph room and: the operator’s m are on 
the ground floor. The arrangement has the advan- 
tage that the high-tension apparatus are at com- 
paratively safe distance, in the drier atmosphere of 
the upper floor, and that the noise of the sparking 
does not disturb the operators down below. The 
rooms are heated by means of the exhaust steam of 
the portable engine, which is of 35 horse-power, 
and drives a monophase dynamo for 24 kilovolt- 
amperes at 50 periods and 750 revolutions; the 
exciter is fixed on the same shaft as the dynamo. 
For the ordinary formal acknowledgment of tele- 
grams, one quarter of the full steam pressure has 

roved sufficient. When more power is required, 

ull steam can be raised within a few minutes with 
the aid of a steam-jet. 

Leads are carried from the generator to the 
switchboard in the telegraph-room. The generator 
ae are protected by high-tension safety cut- 
outs. The diagram, Fig. 18, explains the general 
connections, and shows, among others, the follow- 
ing apparatus :—Double-pole switch with fuses, 
amperemeter, voltmeter, frequency-meter, trans- 
mitting relay, and automatic cut-out. The wave- 
length meter is placed on the top floor, and in 
Fig. 21, on page 855, the operator is busy with it. 
The four induction-coils, which are fed from the 
generator through two choking coils, are likewise on 
the a pe oor ; these coils are shown in the fore- 
ground of Fig. 21. The high tubular apparatus of 
this photograph are the Leyden jars, of which 360 
are grouped in eight rows. The jars are tubes of a 
special glass, closed below, and coated inside and 
outside with tinfoil. Electrically, the whole battery 
of jars is divided into three groups, coupled in 
series, each of 120 parallel connected jars ; the 
total capacity of these Leyden jars amounts to 
400,000 centimetres. The four induction apparatus, 
with their primary and secondary choking coils, are 
at 50 pe of the primary current, in resonance 
with this capacity, so that the charge is effected 
at a comparatively small expenditure of energy. 

The discharge circuit comprises, besides the jars, 
the inductance and the spark-gap. The inductance 
is shown between the two groups of Leyden jars in 
Fig. 21; a special photograph of this part was 
given in Fig. 12 on page 828 ante. It forms a 
spiral of silvered-copper tubing, which is suspended 
between china insulators, and is provided with ad- 
justable connections for two : for altering 
the wave-length of the exciting circuit, and for ad- 
justing the degree of coupling between the trans- 
mitter-circuit and the antenna. The spark-gap is 
fitted with ring-shaped electrodes; sparks of 





30 millimetres (1.2 in.) length are employed, and 
artificial ventilation is not resorted to. The spark 
intensity may rise to 400,000 amperes. The capa- 
city of the antenna is 20,000 centimetres. The degree 
of coupling—usually 4 percent.—between the exciter 
circuit and the antenna, and the wave-lengths, can 
be determined at any moment with the aid of the 
ondameter, which is manently connected with 
the self-induction. The succession of sparks is 
produced, not by interrupting the primary current, 
which is permissible in small installations, but by 
short-circuiting the primary of the induction coils, 
and simultaneously the generator winding through 
the choking coils already mentioned. The battery 
of Leyden jars is charged by breaking this short 
circuit. The current strengths do not fluctuate 
very much with this arrangement, so that the 
switching does not give rise to much sparking. A 
special transmitting relay is, however, required to 
lead off the powerful currents when working at 
—< rate. This relay in its turn is operated 
through an ordinary Morse key on the operator's 
table. The relay can transmit twenty words per 
minute without becoming too hot. 

The change-over from transmitting to receiving is 
effected with the aid of a special switch and of chain 
gearing, which connects three separate parts sus- 

nded in the upper story, out of the operator's 

irect reach. This switch couples the antenna and 
earth to the receiver, and at the same time cuts 
out the transmitting devices and the generator ; 
part of the chain gearing can be seen in Fig. 21, 
at the back wall of the room. The receiving 
apparatus, together with the condensers and coils 
required for tuning the receiving circuit, are all 
placed on the receiver's table, which is level in its 
front portion and slopes upward near the wall, 
like the table illustrated in Fig. 14 on page 828 
ante. The outfit at Nauen comprises electrolytic 
cells and a telephone, as well as Morse apparatus ; 
these detectors may be employed simultaneously or 
separately. With the aid of the tuning devices on 
the table, the circuits can quickly be adjusted and 
their proper working be tested. When thunder- 
storms approach, the tower and antenna are directly 
earthed ; the lightning arresters have repeatedly 
proved that they are capable of protecting the 
apparatus when lightning has struck the tower. 
The attendance of the Nauen station can be left to 
two men, a trained operator anda stoker. Fig. 22 
is a photograph of the receiver on board the 
Bremen ; the operator is receiving by telephone in 
his cabin office. 

Last summer the German Navy had thirteen 
radiotelegraphic stations in working order on the 
shores of the Baltic and of the North Sea, and all 
the ships ready for service were fitted with radio- 
telegraphic instruments. The German postal de- 
partment maintained three stations for the public 
service. Some of these installations are equipped 
on the Telefunken system. 

Having described the largest stations, we wish 
to say a few words on the portable military stations, 
a branch to whose development the Gesellschaft 
fiir Drahtlose Telegraphie has paid poesia) atten- 
tion. Such stations may prove of great utility in 
Polar expeditions and other explorations, and they 
may also help in opening up colonies not yet ready 
for the construction of railways and telegraph- 
lines. A portable Telefunken station for a range 
of 50 kilometres (about 30 miles) maximum 
weighs complete 200 kilogrammes (about 4 cwt.), 
and can be carried about, if horses are not avail- 
able, by eight men, as the parts of the mast can be 
joined up to forma stretcher. Stations of this kind 
comprise the following equipment:—The mast, 
15 metres (49 ft.) in height, built up of eight sec- 
tions, is made of magnalium, the well-known alloy 
of aluminium and magnesium ; this mast supports 
an umbrella antenna of six wires, consisting of 
fine strands, each 25 metres (82 ft.) in length. 
The six wires of the counter-capacity are spread 
about 3 ft. above the ground ; they have a length of 
40 metres (131 ft.), and are united to an insu- 
lating ring, encircling the foot of the mast. The 
mast is itself insulated from the ground, and serves 
as antenna conductor. The mast weighs 30 kilo- 
grammes, the antenna 50 kilogrammes. 

The electric generator is a continuous-current 
shunt-machine for 1 ampere at 45 volts and 1300 
revolutions, driven by a kind of bicycle treadle- 

earing, whose frame can also be taken to pieces. 

e apparatus are contained in wooden boxes. 
The primary induction circuit comprises the 
dynamo, a 110-volt lamp, cut-out, key, induc- 
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tion apparatus with vibrator and condenser ; the 
closed oscillating circuit includes spark-gap, Leyden 
jar, self-induction, and saaupaells the open oscil- 

ting circuit consists of antenna, counter-capacity, 
and their adjusting coils ; the receiver-circuit com- 
prises transformer, variable series condenser, elec- 
trolytic cell, and shunt-condenser ; the telephone, 
choking-coil, and adjustable resistance lie in thelocal 
battery circuit. All the parts carrying high-fre- 
«juency currents are silvered. The wave-length is 364 
metres, and the usual coupling (not variable) 8 per 
cent. Asa rule, the whole station is transported 
on two carts of the two-wheeled gun-carriage type ; 
a tent belongs to the outfit. These stations have 
been in use at manoeuvres since 1902. Three men 
work the whole station. 

The larger apparatus for a range of 300 kilo- 
metres, and with wave-lengths of 800 or 500 
metres, are also put on two carts; but they weigh 
nearly 1500 kilogrammes (1.5 tons), and require 
eight men and eight horses. The equipment 
includes a petrol-motor and tank, a mast 30 metres 
in height, made up of sixteen sections, and also six 
kites, with kite-wire and tackle. The kites may 
be flown when the mast is to be dispensed with ; 
copper gauze serves as counter-capacity in this 
case. The antenna can also be supported by 
balioons. But the use of balloons is hardly prob- 
able ; and we notice that, during the recent Aus- 
trian manceuvres and experiments conducted in 
the Marchfeld, north-east of Vienna, where so 
many battles have been fought, masts 50 metres in 
height were found preferable to balloons. These 
masts could be erected in three hours, taken down 
again in one hour, and the whole station was 
transported by three carts. 

Finally, we come to radiotelegraphic signalling 
from and with trains in motion. In this field the 
radiotelegraphic apparatus have not, so far, taken 
so strikingly original a development as in general 
wireless telegraphy. In fact, the actual arrange- 
ments still retain some of the features of the 
pioneerapparatus, dating from the’eighties, when the 
signals were spoken of as induction effects. Phelps 
was probably the first who communicated with trains 
in motion a he aidof induction currents. He placed 
primary coils, through which low-frequency currents 
were sent, between the rails, and attached secondary 
coils to the bottom of the carri ; the latter 
circuit comprised a telephone, in which the making 
and breaking of the primary current could be 
noticed. Edison si ed with the aid of the 
induction between the telegraph wires along the 
railway and special insulated wires stretched on the 
tops of the carriages. Fifteen and more years ago, 
there were patented many such devices which pro- 

to make use of interrupted direct currents 
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or of low-frequency alternating currents for rail- | 
way signalling purposes. 

he first railway signalling experiments with 
high-frequency currents seem to be due to Colonel 
von Boehn. They were conducted by him in 1903, 
in conjunction with R. J. Schmidt, of the Braun- | 
Siemens Company for Wireless Telegraphy— now | 
amalgamated with the Arco-Slaby system and the, 
Allgemeine Elektricitiits Gesellschaft to form the | 
Telefunken system of the Gesellschaft fiir Drahtlose | 
Telegraphie. The experiments were made on the | 
Berlin-Zossen Military Railway, in connection with | 
the high-speed trials which excited so much atten- | 


20. 


tion. The following arrangement was adopted. 
A horizontal aerial wire was attached to the car- 
riages of the train on insulators, after the manner 
of the emergency signal cord running along our 
railway carriages. This aerial was connected witli 
a Morse apparatus. The signals were taken up by 
the telegraph wires and travelled along them, these 
wires also preventing or reducing the useless radia- 
tions into space. At the stations receiving wires 
were pla among the telegraph wires, and suit- 
ably connected. A wave-length of 200 metres was 
used. Although the applied energy was small, an 
efficient signal service was maintained on the line, 
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which has a length of 20 kilometres (12.5 miles) ; 
there were two intermediate signalling stations of 
the kind indicated, and the transmission was quite 
efficient for train distances of 10 kilometres (6 miles). 
The signals arrived, in fact, with sufficient energy 
for further transmission by the ordinary tele- 
graph lines. The ordinary railway signalling ser- 
vice was not interfered with by these currents, 
but the sparks produced during the working 
of the ordinary telegraph apparatus at the re- 
celving station disturbed, at first, the wireless 
transmission to a certain extent. It was also 
noticed that two vertical aerials of other radio- 
telegraphic stations near the railway did not cause 
trouble, and that the horizontal wires were less 
subject to disturbance by atmospheric electricity 
than vertical wires. This latter point, we omitted to 
mention in our first article, has again been accen- 
tuated by the recent experiments in directed 
wireless telegraphy. 





Although these experiments, which lasted for 
two years, were descri as quite satisfactory, 
they do not appear to have led to any permanent 
application. Since last February another series of 
experiments has been conducted on the Berlin- 
Beelitz State Railway by Ingenieur Weege, of the 
Railway Department, and Dr. Scholl, of the Tele- 
funken Company. This time the object aimed at 
is merely railway signalling, of aaa a kind that 
the ordinary Continental railway bell-signal hut-man 
should be able to attend to the signals—‘‘ Stop,” 
** Line clear,” ‘‘Go on slow,” &c. That the waves 
could work Morse apparatus had been established ; 
but greater simplicity of the apparatus was de- 
sired. In accordance with this programme, one of 
the sigual-huts was fitted up as a radiosignalling 
station ; similar arrangements were later made at 
the railway station of Tutzing, in Bavaria, which 
is a junction of three lines; there full Morse 
records are secured. The chief features of the new 








Fig.28 















































Figs. 23 to 26. RaproTeELeGrRapHic CoMMUNICA- 


TION WITH TRratns IN Morton. 


service are an aerial transmitter-wire stretched on 
the telegraph-poles, and a wire loop antenna on the 
top of one carriage, which is the signal carriage of 
the respective train. The details which were 
recently given by Dr. Nesper in the Elektrotech- 
nische Zeitschrift will be interesting, as definite 
information on such points is rarely offered. 

Figs. 23 and 24 explain the arrangements at the 
transmitter signal-hut. About 1 ft. below the ordi- 
nary telegraph-wires, and on the same poles, is 
stretched the radiosignal wire a, insulated at b ; 
this wire is stouter than ordinary telegraph-wire. 
The wire d joins this horizontal antenna, which 
has a length of 59 metres (194 feet) to the appa- 
ratus in the hut, which it enters through a hard 
rubber pipe ; the combined length of a and d is 
65 metres (213 ft.) ; the apparatus in the hut are 
earthed through 12 metres (40 ft.) of rail. In 
Fig. 24, which illustrates the transmitter, a is 
again the antenna; ¢ a self-induction of 7250 
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centimetres (in E.G.S. _—e made up of a coil of 
nine turns of stranded phosphor-bronze wire, wound 
on @ cylinder of 9 centimetres height and 13 centi- 
metres diameter (3} in. and 5 in.) ; g is the 3-milli- 
metre spark-gap; h the capacity of 3600 centi- 
metres (expressed in the electrostatic system), con- 
sisting of eight Leyden jars joined in parallel ; 7 is 
the induction apparatus with its vibrator k and a con- 
denser | ; m is an accumulator battery of eight cells ; 
n the voltmeter; and o the key. The current 
intensity is 3 amperes, the wave-length 350 metres, 
and the degree of coupling 25 per cent. 

The signal-car, as already mentioned, supports 
on its roof six porcelain bell-insulators, holding a 
rectangle of wire—a phosphor-bronze cable—which 
is joined to the receiver in the guard’s compart- 
ment. Fig. 25 is a diagram of the receiving appa 
ratus, and Fig. 26a photograph of the box, which 
is elastically suspended, and which contains all the 
apparatus. _In the diagram a again indicates the 
antenna on the roof of the carriage; b is the 
primary of the transformer-coil of a self-induction 
of 23,000 centimetres; ¢ is the earth connection, 
or counter-capacity, presently to be explained ; the 
resonator circuit comprises a self-induction d of 
288,000 centimetres, and a condenser e of 40 centi- 
metres ; the coherer f, with its condenser g, is in 
shunt to this ; his the decoherer, ia relay coil of 3000 
ohms resistance, | the relay tongue, k a dry-cell ; the 
local circuit closed by the relay comprises the dr 
cell battery r, the resistance m of 90 ohms, the polari- 
sation cells o, and thealarm-bell g. The box further 
contains a spare coherer. The apparatus are earthed 
at c through the framing of the carriage, which forms 
a counter-capacity ; the direct connection with the 
earth through the wheels and rails may be imperfect, 
owing to the oil in the axle-boxes. 

As the bell-signal huts of German railways are 
nowhere more than 18 kilometres (11 miles) apart, 
a transmission of the signals over a distance of 
9 kilometres would be sufficient to control the 
traffic. A transmission over 12 kilometres was 
easily maintained in the experiments. Then the 
apparatus failed, to respond again as soon as the 
carriage got within the 12-kilometre range. We 
have already pointed out that the sharp response 
is characteristic of the coherer, which either gives 
a clear signal or none at all. The distance of the car- 
riage antenna from the roof makes little difference, 
but the apparatus are very sensitive to changes in 
the length of the antenna. Another point of im- 
— is the distance of the carriage antenna 

rom the telegraph wires which are to pick up the 
waves, and an interesting observation was made 
is this connection. At one point the train was 
shunted on a branch which deviated in a curve 
from the telegraph wires. As soonas this distance 
had reached 560 metres, the signals stopped. Pro- 
ceeding on this branch curve the trains passed 
under a telephone line which further off crossed 


the telegraph line. At once the signals were clear 
again. It would thus appear that even where the 
telegraph lines cannot be carried within 40 metres 


of the rails, as may happen in mountains and in 
crossings, the signal service might still be main- 
tained with the aid of a few special wires suspended 
near the rails. The whole service would, however, 
fail, it must be pointed out, if the telegraph line 
should break down under heavy gales or snow. But 
the experiments are being continued because they 
are considered sufficiently promising by the Prus- 
sian and Bavarian Railway Sepostinnei. 

We have dwelt at some length upon this simple 
application, although it is the least advanced branch 
of the infant radiotelegraphic service, because it 
would be rash at present to attempt to predict in 
which direction radiotelegraphy will chiefly develop. 
Apparently unimportant applications have more 
than once enabled a new industry to acquire a 
secure foundation. A few weeks ago it was re- 
ported that wireless telephone messages had been 
exchanged between Niuen and Berlin. Many 
people are working on the problem of wireless 
telephony, and it has been claimed for the Poulsen 
radiotelegraphy that it lends itself particularly to 
radiotelephony. The newspapers spoke last week 
of triumphant successes of Poulsen’s in this field. 





SOME TESTS OF A PETROL-ENGINE. 
By H. Tornam, Wh.Sc., and H. G. Tispati, Wh.Sc. 


Tue object of these tests was to determine the 
relation between the rate of consumption of petrol 


character of the spark used for igniting the cylinder 
mixture. This problem was not oe solved, 
though the results, and the method of obtaining 
them, may be of some interest. 

As. it was practically impossible to compare 
different types of spark when made in the cylinder 
under working conditions, it was decided to com- 
pare accurate brake tests, using different methods 
of spark production. 

The engine tested was of the single cylinder De 
Dion motor tricycle type, fitted with a high-tension 
sparking-plug. The cylinder diameter was 66 milli- 
metres, and the stroke 70 millimetres. The usual 
type of De Dion spring contact make-and-break 
was employed in one case, the low tension current 
being supplied by a 4-volt accumulator, with a 
condenser across the break. To the half-speed 
shaft of the engine was directly coupled a well- 
known type of magneto, and arrangements were 
made for quickly changing from the accumulator 
to the magneto and back again (Fig. 1). 

The engine could thus be run for a definite time 
with the accumulator ; then quickly changed over 
to the magneto and the test continued for an equal 
interval of time, the results of each test being 





compared. An electric fan was arranged to blow 
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Mercury— To Magneto 





obtained, the operating rods were securely clamped 
to the board at C and D. 

In tests 1 and 2 no external spark-gap in the 
high-tension circuit was used. During a prolonged 
run, considerable trouble with the sparking was 
encountered when the cylinder became hot ; and it 
was found that an external gap had the effect of 
restoring the firing to its original steadiness. In 
tests 3, 4, 5 and 6 an external gap was inserted. 
The results of an investigation into the cause of 
this sparking trouble are given below. 

The shunt dynamo was placed on a 100-volt bat- 
tery-circuit, and arranged so as take current from 
the cells when driving the engine, and to feed back 
into the cells when being driven by the engine as « 
generator. The diameter of the dynamo pulley was 
8} in., that of the engine being 3,5;in. An am. 
meter was arranged to give the armature current, 
and a voltmeter to give the voltage across the 
brushes. The losses in the dynamo were deter- 
mined by measuring the power required to run it 
light and deducting the armature CR loss. The 
field current being maintained constant, these losses 
were very nearly constant, since the range of speed 
variation was small. It was found that at a speed 
of 570 revolutions per minute, corresponding to an 
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on to the engine, keeping it cool and 
reproducing running conditions as 
closely as possible. The carburettor 
was of the surface type, fitted with R 


an auxiliary air-inlet. The propor- 
tion of air to petrol in the cylinder 
mixture could = varied by adjusting 
rotary valves connected to the rods 
C and D (Fig. 2). 

In order to measure the brake power of the 
engine accurately, it was belt coupled to a shunt- 
wound Westinghouse dynamo, which could be 
switched on to a battery circuit. It was found 
that the dynamo kept the engine working at a very 
constant speed, being driven as a generator when 
the speed rose above a certain value, and driving 
the engine when the speed fell below that value. 

The petrol consumption was determined by a 
zero method of weighing, in preference to a volu- 
metric method, as the test proceeded. The appa- 
ratus employed is shown in Fig. 2. The carburettor, 
clamped to a large flat board A, is suspended from 
one end of a long weighing bar, and the suspension 
link is firmly connected to one end of a sensitive 
spring balance M. The weighing-bar being accurately 
counterbalanced at the beginning of the test, the 
petrol consumption at any stage was given by the 
weight required to bring the pointer on the spring- 
balance back to the zero position. By this method 
it was possible to determine the consumption in a 
fifteen-minutes’ run to within 0.5 per cent. A 
stout flexible pipe connected the carburettor with 
the inlet of the engine, and the slight vibration 
transmitted along this pipe was just sufficient to 
overcome friction and keep the weigh-bar floating 
about the zero position. By simple modifications 
this apparatus could be adapted to any other type 
of carburettor. 

The proportion of air to petrol varied with 
atmospheric conditions, and was adjusted for each 
test so as to give a maximum power development ; 
the throttle in all cases was fully open, the air 
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per brake horse-power in the engine and the! 





supply alone being varied. When full load was 























engine speed of 1460 revolutions per minute, and 
at 100 volts this loss was equal to 120 watts ; and 
at 590 revolutions per minute, or an engine speed 
of 1500 revolutions per minute, and 105 volts, the 
loss was 130 watts. 

Thus, knowing the output of the generator and 
the losses, we have the following equation for the 
input, which is equal to the brake-power of the 
engine. 

At 570 R.P.M. 

B.H.-P. = {VC + C*R + 120} + 746, 
and at 590 R.P.M. 
B H.-P. = {VC + CR + 130} + 746, 
V = voltage across brushes, 


C = armature current, 
R= armature resistance = 0.8 ohms. 


where 


Carless petrol was used, having a specific gravity 
of 0.60, and weighing 600 grammes per litre, or 
2,720 grammes per gallon. 

On the next page is given a summary of the 
results obtained in different tests. In all cases the 
air and sparking points were adjusted so as to 
maintain the load constant at its. maximum value. 
Tests 3 and 4 were made consecutively, the first 
fifteen minutes with the magneto, and then fifteen 
minutes with the accumulator, the change - over 
being effected without stopping the test. Simi- 
larly tests 5 and 6 were made without stopping, 
but with the accumulator first and then the mag- 
neto. 

From the results of tests 1 and 2 it will be seen 
that there is a decrease in the petrol consumption 
per brake horse-power during a long run, owing to 
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Tests OF A PeTro.t-ENGINE WITH VARIATIONS IN SPARKING. 














Accumulator | Accumulator | Magneto Accumulator Accumulator | Magneto 
Conditions of Test. with no with no with with wit with Exter- 
External Gap. | External Gap. ExternalGap. External Gap. External Gap. | nal Gap. 
Sumber of test ie os 9e - 1 2 3 4 5 | 6 

poe oftestinminutes >... 16 45 15 18 18 | 38 
Interval between readings in minutes... 2 3 3 3 3 3 
Mean speed of dynamo revolutions per minute 570 566 577 590 590 595 
Mean armature current oie ‘ap 4.33 3.68 4.30 4.16 4.8 4.28 
Mean voltage across brushes’... “< és 100.3 97.5 104 104.5 104.8 105 
Mean brake horse-power .. os es ox 0.76 0.66 0.795 0.775 0.88 0.8 
Mean consumption reduced to gallons per hour 0.158 0.123 0.23 0.176 0.211 0.198 
Mean consumption in gallons per B.H.P H. .. 0 208 0.187 0.289 0.226 0.24 0.249 
Cost per BLH.P.H at lld. per gallon .. 2.3d. 2.0d. 3.2d. 2.54. 2.6d 2.74. 














the decrease in the engine friction as the different | driven at a speed of about 1300 revolutions per 
parts become warmed up. For this reason it is | minute, and a succession of sparks allowed to pass 
necessary, in making comparative tests, to reverse | through the paper. On examination it was found 
the order in which the different ignitions are em- | that the spark at full speed was advanced by from 


loyed for firing the mixture, so as to eliminate the 
effect of the variation of engine friction. 

It will be seen from these results, which are 
typical of a large number obtained during a period 
of six weeks, that different forms of high-tension 
ignition seem to have little effect on the petrol- 
consumption per brake horse-power, the advantage 
being slightly in favour of the accumulator and 
coil. The slightly-diminished efficiency in the last 





40 deg. to 45 deg. away from the sparking-point 
when the engine was turned slowly. 

This remarkable advance of the spark is effected 
by the spring rebounding from the contact-point 
and breaking the primary circuit, instead of keeping 
it closed until raised by the cam. The pressure of 
the spring on the cam was increased until this re- 
bounding effect was stopped, and the experiments 
were repeated. It was then found that the sparking- 


four tests was due to the power absorbed in driving point was retarded at a speed of 1300 revolutions 
the magneto, which was not coupled during pre- | per minute by 30 deg. to 32 deg. from the end of 
vious tests. | the stroke, corresponding to a retardation of nearly 

0.1 of the stroke, or 0.004 second. This fact be- 
Errect OF Externat Spark-Gap oN FrrinG. | comes of importance when making accurate tests of 


Experiments were made in order to determine ‘an engine, as a retardation of 0.1 of the stroke 


the cause of the improved sparking which was 
obtained by the introduction of an external air-gap 
into the high-tension circuit. 

The electrical connections to the plug were so 
arranged that it could be rapidly changed from the 
induction coil to a ‘*‘ Megger,” or high-resistance 
insulation testing-set, and the insulation resistance 
of the porcelain determined. It was found that 
this resistance, from being greater than 1000 meg- | 
ohms, had fallen to about six megohms after a run 
of five minutes, when the plug had become fairly 
hot. In order to make a control test, the plug, 


} 


makes a considerable difference in the effective com- 
bustion of the cylinder mixture, the benefit of the 
compression being to some extent lost. 


LITERATURE. 


Mechanics of Materials. By MANSFIELD MERRIMAN, 
Professor of Civil Engineering in Lehigh University. 
Tenth Edition, re-written and enlarged. New York: 
John Wiley and Sons; London: Chapman and Hall, 
Limited. [Price 21s. net. ] 

THe value of this work can be inferred from the 











surrounded with asbestos, was arranged so that 4 number of editions through which it has run, and 
methylated spirit lamp gradually raised it to a red the present edition is much enlarged in comparison 
heat. The connections to the Pre were made 80 | with the ninth edition. For instance, the number 
that it could be rapidly switche from the high-ten- ‘of figures has been increased from 85 to 250, and 
sion circuit of the induction coil to the ‘‘Megger,” and | the number of tables from 8 to 20. It is no doubt 
back again. The insulation resistance of the porce- intended primarily as a text-book, but it is also a 
lain could thus be rapidly determined at any stage of , valuable book of reference, as it contains methods 
the test, and the sparking kept under observation. | of calculation applicable to almost every case that 

The insulation resistance, when the plug was can occur in practice, and numerous tables of useful 
cold, exceeded 1000 megohms, and it fell steadily data in respect of the strength and elastic pro- 
to less than two megohms when the plug became a /perties of materials, weights, and moments of 


dull red heat. At the same time the sparking | 
diminished considerably in intensity, until it stopped | 
entirely. The introduction of an external gap, | 
however, had the immediate effect of restoring the | 


| 


inertia of various ‘‘ sections.” 

Chapter I. deals with the elastic and ultimate 
strength of materials in a somewhat elementary 
manner, the more elaborate treatment of the sub- 


sparking between the points, even when the insu- | ject being deferred to later chapters. Chapter II. 
lation resistance dropped as low as 800,000 ohms, ‘considers elastic and ultimate deformation, and 
the plug being then at a bright red heat. The | gives a clear account of Young's modulus and of 


external gap was then closed and the plug allowed | 
to cool, the insulation resistance gradually rising to | 
its original value. When the resistance was five 
megohms, and the plug had just ceased to glow, 
sparking between the points recommenced. 

It is evident that the leakage through the por- 
celain of the plug may become quite sufficient to | 
entirely stop sparking in the cylinder when the | 
plug becomes heated, the sparking points being | 
practically short-circuited. The effect of the ex- 
ternal gap is to prevent the application of the | 
voltage across the sparking points until the instant | 
at which the current actually begins to flow in the 
high-tension circuit, the spark being then of the 
nature of a condenser discharge, and the leakage | 
being considerably reduced in quantity. 





Errect oF SPEED ON SPARK-TIMING. 


Experiments were also made to determine the 
actual position in the stroke at which firing took 
place. It was expected that the spark would, at 
full speed, be retarded with respect to its position 
when the engine was turned round slowly. 

Discs of paper were lightly fastened to the 
engine pulley, and arrangements made for the spark 
to pass between the sharpened end of a wire and thc 
frame, puncturing in its passage the disc of paper. 
The make-and-break was adjusted and fixed so 
that when the engine was tu ned slowly, the spark 
punctured the paper when the piston was exactly 
at the top of its stroke. The engine was then 








‘oisson’s ratio. The difference between elastic 
limit and yield point is also clearly stated, and the 
method of obtaining the work expended in pro- 
ducing deformation is theoretically explained, and 
a numerical example from an actual test is fully 
worked out. There are some interesting historical 
notes, which shew that our knowledge on the 
behaviour of materials under stress, such as it is, 
is of comparatively recent origin; the science 
practically commenced by Hooke announcing his 
theory of ‘‘ springy bodies” in 1676, in the anagram 
‘*ceiiinosssttuv,” which meant ‘‘ ut tensio sic vis.” 

The next chapter is concerned with the average 
mechanical properties of a great number of mate- 
rials; in fact, of all those that are used in 
mechanics and in building construction. In con- 
nection with acid and basic steel, the author says, 
‘*these terms have no reference to quality, and 
refer mainly to process of manufacture ; but the 
basic process enables ores high in phosphorus to 
be used, the phosphorus being removed by the 
addition of lime. Acid steel is slightly stronger 
than basic steel, owing partly to the higher per- 
centage of phosphorus and ‘ange to the effect of 
the lime in forming slag in the basic steel.” This 
statement is interesting, in view of the disrepute 
of basic steel in this country, the truth being that 
if made with selected ores, low in phosphorus, 
basic steel is superior. 

The usual cases of simple tensile and compres- 
sive stresses are discussed in Chapter 1V., but 


. 


there is also included the shrinkage of hoops and 
the elementary consideration of riveted joints, 
together with their design. The ‘‘ efficiency.” of 
a joint is defined as the ‘‘ratio of its highest 
allowable stress to the highest allowable stress 
of the unriveted joint.” The next four chapters 
treat of the general theory of beams—supported, 
fixed, and continuous—and there is nothing special 
to remark, the subject being dealt with in the 
usual way, and with sufficient completeness for 
practical purposes. The investigation is limited to 
beams with solid webs, principally of uniform 
section ; a few cases of uniform strength are given, 
but no attempt is made to consider the large sub- 
ject of lattice and other forms of open girders. 
Clapeyron’s theorem of three moments for.a con- 
tinuous beam is deduced, and an _ interesting 
triangular diagram is given, from. which the 
‘*moments ” andthe ‘‘ shears” at supports can be 
obtained. That fruitful source of discussion, the 
failure of the ‘‘common” theory of flexure to 
obtain the breaking load of a beam, is referred to, 
and the statement is made that this failure, ‘‘ which 
is often regarded as an objection to the common 
theory of flexure, is in reality no objection, since 
the laws upon which the flexure formula is founded 
are only true provided the elastic limit of the mate- 
rial is not exceeded,” and it is pointed out that 
experiments on the deflection beams furnish the 
most satisfactory confirmation of the theory. The 
strength of columns or struts is dealt with in 
Chapter 1X., and the author defines a strut as a 
prism under compression, whose length is about 
8 to 10 times longer than the least side of its cross- 
section. He further defines the ratio of the length 
to the least radius of gyration (l/r) as the ‘‘ slender- 
ness ratio” of the column. CLEuler’s formula for 
long columns is investigated, and it is shown that 
it is not really applicable unless the ‘‘ slenderness 
ratio” exceeds a certain figure, depending on the 
elastic modulus of the material; thus, in the case 
of steel, when the ends are rounded, the least 
‘*slenderness ratio” is about 150. It is said that 
Euler’s formula is but little used in engineering 
computations, except in Germany. Rankine’s for- 
mula (sometimes also known as Gordon’s formula) 
is deduced, and other formule are also described, 
such as Johnson’s straight line formula, Ritter’s 
modification of Rankine’s, as well as Crehore’s, 
which is also somewhat similar; but reference is 
not made to Fidler’s investigations on the subject 
(Minutes of Proceedings, Institution of Civil En- 
gineers, 1886). The effect of the eccentricity of 
the load on the column is discussed at some length, 
and the great diminution in resistance due to even 
a small eccentricity is clearly exhibited. . No 
reference, however, is made to the almost equally 
important effect of inequalities in the modulus of 
elasticity, which may exist in different parts of the 
column, as proved by Professor Fidler in the above- 
mentioned paper. 

Chapter 3 deals with the torsion of shafts, both 
solid and hollow, and an interesting numerical 
example is given of a hollow nickel-steel shaft, 
17 in. outside diameter, intended to transmit 
16,000 horse-power at 50 revolutions per minute ; 
it is shown that the hole can be made 11 in. in 
diameter, whereas, if the shaft were solid, it would 
require an outside diameter of 16 in. Crank-shafts 
are also considered, but in a somewhat sketchy 
manner, as well as shafts of elliptical and square 
sections. Some of the formule given in this con- 
nection will be found useful in special cases. 

In the next chapter the somewhat difficult subject 
of the combination of stresses is dealt with in an 
elementary manner, and practical formule are de- 
duced ; and in Chapter XII. columns and beams 
made of different materials are dealt with. Of 
special interest is the treatment of reinforced con- 
crete beams, and the reason why only a small 
amount of steel should be used (from 1 to 2 per 
cent.) is clearly shown. The subject of resilience 
and work is next discussed and a numerical example 
is given showing that for equal weights of air and 
steel the former can store 1200 times more energy 
than the latter, showing the absurdity of trying to 
store energy for the propulsion of a vehicle by 
means of metallic springs. The following quota- 
tion is worth remembering :-—‘‘The strength of a rec- 
tangular beam increases with the square of its 
depth, and its stiffness with the cube of its depth. 
The resilience, however, increases with the section 
area.” A method of determining the deflection of 
beams based on the internal energy stored is deve- 





loped ; it appears to be a new method of consider- 
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able power. The chapter concludes with a clear 
explanation of the principle of least work, and the 
principle is used to find the reactions at the sup- 
ports of continuous beams. 

The effect of sudden loads and stresses is the 
next subject me ee a subject which at the 
present moment is of the greatest interest ; many 
numerical examples are given, and the matter is 
explained clearly. The strength under fatigue is 
also discussed, and a new formula for the rupturing 
unit stress, depending on the range of stress, is 
given. So far, in the book the unit stresses have 
been calculated by means of the ‘‘ common ” theory, 
which gives the apparent unit stress. In Chapter 
XV., however, it is shown how the true unit 
stress can be computed from the actual defor- 
mation, and it is pointed out that in many 
cases the true unit stress is far greater than 
the apparent, and that this should be taken 
account of in many problems that occur in en- 
gineering practice. or instance, an example 
is given of a rectangular bar subject to an axial 
tension of 3000 Ib. per square inch, as well as 
to a compression of 6000 lb. per square inch upon 
two opposite sides, and it is shown that the true 
axial stress is 67 per cent. greater than the appa- 
rent. The theory of internal friction is also dealt 
with, ‘and an explanation is given why the angle of 
the fracture lines is greater than 45 deg. for ten- 
sion, and it is computed that for steel the co- 
efficient of internal friction lies between 0.84 and 
0.49. The results of this important chapter are 
applied to obtain formulz for the calculations of 
guns and thick cylinders, and Lamé’s, Clavarino’s, 
and Birnie’s formule are deduced. Several 
numerical examples are given which are a great 
help in obtaining a clear insight into the subject. 
The chapter concludes with a short description of 
the design of hooped guns, and it is stated that in 
the United States of America the Navy employs 
the formule: of Claverino, while the Army uses 
those of Birnie. 

In Chapter XVII. the strésses on rollers and 
balls are considered, and formuls are deduced from 
theoretical considerations, which appear to be of 
great practical use. In the case of steel rollers, 
taking the allowable unit stress as 15,000 Ib. per 
square inch, the formula becomes: Weight per unit 
of length = 315 times the diameter of the roller. 
The next chapter deals with some miscellaneous 
problems, suchas the centrifugal flexure on con- 
nécting-rods of engines, unsymmetrical loads on 
beams, &., and also gives some particulars about 
testing-machines, rules for testing, and specifications 
for structural steel. There follows a short chapter 
on the mathematical theory of elasticity, which 
gives a clear account of a very difficult subject ; as 
the author states, it has been prepared from the 
point of view of the engineer rather than that of 
the pure mathematician ; and in this we think he 
has succeeded. There is an interesting appendix 
on the velocity of stress, a general formula of the 


form v = (Eg/w)t is given, being the formula for 
the velocity of wave propagation in elastic materials 
first deduced by Newton. For steel v = 17,200 ft. 
per second. 

A notable feature in this book is the great 
number of numerical examples it contains, all of 
which are of a practical kind, and are of consider- 
able assistance, not only in following the reasoning, 
but also in enabling the student to obtain a sound 
grasp of the subject. We have full confidence in 
recommending this book both as a text-book and as 
a book of reference. 





Cotton ; its Cultivation, Marketing, Manufacture, and the 
Problems of the Cotton World. By CuHaries WILLIAM 
Burkett, Professor of Agriculture, North Carolina 
College of Agriculture and Mechanic Arts, and 
Crarence Hamitton Por. London: Archibald Con- 
stable and Co., Limited. [Price 8s. 6d. net.] 

This is, in some respects, a curious volume. The 

title-page bears the names of two authors ; but on 

the outside cover only one of these names appears, 
thus apparently relegating tl.e second gentleman 
to an. inferior ition. en, when we turn to 
the text, we find that some of it is written in the 
first person singular, while in other places reference 
is made to ‘‘ the writer.” This apparent individual 
authorship of parts of the text, taken along with 
the single name of Mr. Burkett on the outside 
cover, would suggest that he alone was responsible 
for these chapters ; yet in the very first pages of 
the volume we find it stated that a certain document 
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official ; and when we get a few pages further on 
we find a photographic reproduction of that docu- 
ment, and note then that it is addressed to Mr. 
Poe, and not to Mr. Burkett, so that this intro- 
ductory chapter is apparently from the pen of Mr. 
Poe, and the puzzle remains unsolved. We have 
taken more interest in this question of authorship 





has been ‘‘ furnished the writer” by a Government 





Fig. 


than it perhaps deserves, mainly through curiosity | 


10. 


as to the identity of the person who writes in such 
an exclamatory style as some of this book shows. 
We can understand American poets rhapsodising 
over the cotton-fields with their endless stretch 
of white; but when we open a book bearing the 
sober title of this one, and see at once in large 
type—‘‘ Introduction : Hail, the King !” when we 
find chapters liberally sprinkled with exclamation 
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marks, and one whole chapter written like a mock 
sermon with the old nursery rhyme of ‘‘ Jack and 
Jill” as text, we have a feeling almost of annoy- 
ance, and one might easily be induced to lay aside 
the book altogether. Yet to do so would be a 
mistake ; for when we pierce through the style, and 
seek to get down to the solid matter in the volume, 
we find there is much information and useful in- 
struction on the cultivation of cotton. 

The authors do not concern themselves much 
with the engineering ‘side of this subject—that is 
to say, although they speak of cotton-ginning and 
of the manufacture of by-products, they do not go 
into the details of these processes, or attempt full 
descriptions of the different types of machinery 
there employed. The authors are more concerned 
with the agricultural side and with the economics 
of the subject ; they write rather for cotton-growers, 
pointing out how improvements may be made in 
the cultivation of the soil, and how the insect 
enemies of the cotton plant, and the diseases 
to which it is subject, may be dealt with; and 
they discuss the conditions, natural and artificial, 
which affect the market price of the finished cotton. 


Oa all these matters the authors have much to say | bag 


which is at once instructive and interesting. We 
realise the enormous development of cotton-growing 
in the United States, and all that this means to 
that country ; we see something of the life of the 
cotton-farmers, both black and white, and of their 
systems of tenure; we learn that the return of 
higher prices for cotton is tending to turn back the 
tide of labour which had brought so many workere 
into the towns, and can rejoice to find one country 
where something like a movement ‘‘back to the 
land” is really in existence ; we are instructed in 
the art of cotton-growing, and in the proper use of 
manures and fertilisers in that art; and, finally, 
we get a glimpse of that great incubus on the 
industry—the gambler in cotton, and of the evil 
which he can do. The real value of this material 
is 30 obvious that one regrets all the more the want 
of soberness in the style in which much of the text 
is written. The authors may have thought that a 
light touch would make the book more readable, 
but they have failed to realise that lightness of 
touch does not mean a setting of superlatives and 
exclamation marks. These are as much out of 
place as a comic song on the organ. 

The volume is well printed in large type, and 
there are numerous excellent illustrations, mostly 
reproductions of photographs. 


’ 





Garbage Crematories in America. By Wittiam Mayo 
Venasie, M.S., Assoc. M. Am. Soc. C.E., Assoc M 
Am. Inst. E.E. New York : John Wiley and Sons ; Lon- 
don’: Chapman and Hall, Limited. [Price 8s. 6d. net. ] 

In the course of professional business the author of 

this volume had found it necessary to investigate 

what has been done in the matter of construction 
of crematories for the destruction.of garbage and 
refuse, andin this volume he now makes public the 
results of that investigation. The contents are of 

a two-fuld character. In the first place, the book 

shows the principles of design of every type of 

crematory built in.the United States and of some 

British types of refuse-destructor, and gives-under 

each class a list of the — patents relating to 

that class. A list of actual installations is also 
given, some of which are briefly described and 
illustrated by photdgeepha In the second place, 
the book discusses the general problem of the de- 
struction of refuse, with special reference to the 
conditions prevailing in America, and considers the 
question of coupling refuse-destruction with the 

a of steam for power purposes. For 
ritish engineers who are interested in this subject 

the chief interest of the volume appears to us to 

‘lie in the differences there shown between Ameri- 

can and British practice, and the causes of these 

differences. Unless these are clearly understood, 
comparisons between the methods adopted in the 
two countries may lead to false conclusions. 

The design of a destructor must obviously depend 
upon the constitution of the material to be burned 
in it. Now in British practice the system of collec- 
tion is, as a rule, to make no distinction between 
refuse and _farbage ; both are collected together 
and conve to the destructor. In America, how- 
ever, Mr. Venable shows that ‘‘ the separate collec- 
tion system has become established ;” that is, the 
refuse is collected separately from the garbage, and 
while the latter is at once destroyed in a crematory, 
thé refuse ‘may be sorted and all marketable 
contents—e.g., rags,’ paper, bottles, and cans— 





removed for further treatment, the residue going ' Fowler’s Electrical Engineers’ Hand-Book and Directory of 


to the furnace for destruction and the resultant 
ashes carted away or used for filling. Thus, says 
Mr. Venable, ‘‘ in America we much more frequently 
tind the garbage alone to be consumed in the 
crematory, which, if we judge from English state- 
ments on the subject, does not appear to be done 
at all in Great Britain.” The importance of 
this distinction to British engineers is that, while 
the author admits British destructors to be 
in advance of American crematories where gar- 
bage, refuse, and ashes are collected in one 
receptacle and destroyed in one furnace, he 
points out that ‘“‘if the separate system of 
collection is to be adopted finally in America, it 
may well be doubted whether destructors of British 
type will ever come into extensive use here. For 
in the design of crematories to burn garbage only 
we are certainly ahead of Great Britain; and 
American plants for disposing of refuse, unmixed 
with ashes, cannot be pronounced generally inferior 
to the British plants for burning mixed wastes.” 
This question of collection, taken along with the 
average percentage constitution of refuse and gar- 
e of American cities, has also a bearing on the 
question of the economy of using destructors and 
crematories for the development of steam-power, 
and the author devotes a ~— to this subject, in 
which he analyses some of the results obtained in 
Great Britain and applies them to American con- 
ditions. 

The volume contains much information on the 
design and construction of the leading American de- 
structors and crematories, and the general discus- 
sion is all the more interesting in that it shows no 
bias. The illustrations are all very clear and ex- 
cellently reproduced. 
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EXPLosions IN ALUMINIUM-BronzE Mitts. — During 
the operations at aluminium-bronze mills the metal 
is pounded in stamp-mills, sorted according to size of 
grain, and is then polished in polishing-mills. Very fine 
sorts are submitted to a rubbing treatment, after siftin 
and before polishing, Ww gas the. metal-dust wit 
gum-arabic solution: . M. Richter states that he has 
traced a number of explosions which came under his 
notice to electric sparks proceeding from excitation of the 
brushes in elevating, polishing, and similar machines, 
which sparks caused the ignition of mixtures of alu- 
minium dust and air. He recommends that the brushes 
in machinery employing them should be of aluminium 
wire; and that those in polishing-machines should have 
their fibres soaked ia weak sulphuric acid, should contain 
a few fibres of elastic wire, and should be bound with 
— wire, and  ewcnggae | connected with the metal- 
wor 


Spon and Chamberlain. - [Price 4s. 6d. net. ] wk of the machinery. err Stockmeier, upon this 
The rot ga he A Bridgework, By Witiiam_ Henry | point, — that ignition by frictional electricity has been 
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authenticated case of this is known. The explosions which 
occur in the sifting and polishing machines are dust 
explosions caused by accidental sparks in the machinery. 
Ordinary aluminium-bronze powders do not flash when 
blown through a flame, but the finest sorts can be ignited 
in this manner, or even by a match. Another source of 
danger is the explosion due to hydrogen evolved by the 
interaction of aluminium dust with water. A slight 
elevation of temperature in the washing process may 
suffice to result in a sudden evolution of - hydrogen gas. 
The author claims that his experiments have established 
the fact that the decomposition of water by aluminium 
dust ns at 30deg. Cent. As it does not take place at 
20 deg. Cent., iced water is used for washing the metal. 
In cases of fire, when red-hot aluminium is quenched by 
water, large flames of burning hydrogen, or even explo- 
sions, are produced. Aluminium bronze, as fine dust, 
contains on the average 2.3 per cent. by weight of mois- . 
ture, and it has been suggested that the decomposition of 

this water in the polishing hines may have been the 
cause of the explosions in these instances. But the pro- 
duction of hydrogen by the yee meen of the normal 
moisture associated with the metal never exceeds 4 per 
cent. of the theoretical quantity even under the most 
favourable conditions, and this quantity is not dangerous. 
Explosions have of late years been much reduced by the 
use of exhauster fans, but against this relative immunity ~ 
must be recorded two cases where the breaking of a fan- 
Pond has ignited the aluminium dust passing through 

e fan. 
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NEWMAN'S KINEMATIC APPARATUS FOR 
THE STUDY OF MECHANISM. 


THe apparatus described in the present article has 
been designed and patented by Mr. W. H. Newman, of 
Totteridge Park, Herts, to facilitate the investigation 
and to illustrate the properties of such mechanisms 
as valve gears, straight-line motions, &c., and, in fact, 
nearly every class of plane mechanism. It is intended 
for the use of both students and eer sap designers. 
It is often difficult to understand clearly from a text- 
book description what the properties of a mechanism 
are, and what will be the effect of altering its propor- 
tions, or to comprehend what curve may be ti by 
a given int on a link. Such difficulties may be 
lessened by the use of models; but under ordinar 
conditions each mechanism requires a separate model, 
and unless this be adjustable, the effect of varying the 
proportions cannot be seen. ; 

The properties of a given mechanism may, of course, 
be wl out very fully on a drawing-board ; but 
this method is slow, and if one requires to test the 
effect of altering the proportions, the whole process 
has to be tediously repeated. The drawing-board 
system is the one generally used in designing new 
machinery, but the process of arriving at the best pro- 
portions may be much simplified by the use of the 
apparatus to be described. By means of it skeleton 
models of widely different mechanisms may be built 
up from the same simple elementary parts, and tested 
in a very short time. 

In designing the apparatus it has been endeavoured 
to make the elementary parts as few in number and 
as simple as possible. - Flat-steel rod in different 
lengths has been employed for all links and sliding- 
rods; on this rod joints can be clamped or blocks can 
slide. For joint-pins and other - a uniform 
size of round rod has been used, and _ is 
made for holding a pencil lead in the end of the pin, 
so that it may trace out its path, The apparatus can 
be most conveniently used on a special table, consistin, 
of two boards divided by a narrow slot, in whic 
blocks can slide. This is useful for crank and con- 
necting-rod motions, &c. Bridge tubes can be fixed 
across the board in any position, and blocks holding 

ins can be clamped on these, so that a fixed pin can 
be located at any point over the board. 

In the following description the details shown on 
Fig. 1, page 858, will be dealt with first, and thena 
few typical examples of the use of the apparatus will 
be given. Each detail is distinguished by a cue. 
ing letter. In cases where different sizes of the detail 
are used, a figure is added to the designating letter, 
this figure indicating the size. Only two sizes of screws 
are used for the joints, &c.—No. 5 British Association 
for the smaller blocks, &c., and No. ? for the larger. 
The various parts are as follow :— 

A. Flat steel rods of various lengths, the number 
after A denoting the length in inches. 
lengths are A$, A3, A6, A12, A18, A24, and A30. 
The short lengths A4 are used as packing-pieces to 
separate two long lengths, which are clamped together 
by clamps K for certain purposes. 

B. A small block of brass, which forms part of a 
joint for connecting two links together. This can be 
clam on the flat steel rod = the screw, and the 
hole in it will fit any of the pins E. 

C. This joint is similar to A, except that a clamping- 
screw is provided for the round hole, so that any of 
the pins E can be clamped.in the block. 

D. This block has a ong slot, in which the flat steel 
rods will slide easily, and it also has a round hole with 
a clamping-screw similar to C. It is used in any case 
where asliding-block is required, or it may be stationary 
and used as a guide for a rod, such as a valve-rod, &c. 

E. Pins of various lengths, but of the same diameter, 
the figure after E denoting the length in inches. The 
usual lengths are Eg, El, E14, E2,and E5. These 
pins fit the holes in blocks B, C, D, H, L, M, and Q, 
pulleys J, and clamps 8. Each pin has a hole at one 
end, which is tapped to fit the No. 5 B.A. screws. 
This hole is a when a joint has to be used in an 
inverted position, because a screw with a washer can 
be put in to prevent the joint falling off the pin. The 
small ferrules Y will also screw into the ends of these 
pins (see Y). Pins E14 havea hole drilled through 
them from end to end, one end being “een for a 
screw, as in the other lengths. The hole through the 
oa allows a cord to pass through when necessary. 

*ins E 5 are used in connection with the clamps 8 and 
blocks L for supporting the cross-tubes X. 

F. Pins of the same diameter as E, but having the 
end formed as a cutting point, and tempered. These 
are useful for cutting curves from millboard. 

G. Stationary pins, used whenever a fixed point is 
required at any position on the These have a 
sharp point underneath, which can be easily pressed 
into the board, and they are steadied in position by 
the weight R. 


The usual |. 





_ H. Brass blocks, having two holes at right angles, 

in which pins can be clamped. Used for supporting 

the pulleys J in any position, and for other pu . | 
J. Small brass pulleys, fitting pins E, and having a 


groove in the edge for a cord to run over ; also used 
as rollers for working against cams. The figure after 
J denotes the diameter of the roller at the bottom of 
the groove. 

K. Rod-clamp; used for clamping together two 
ng of flat rod A, either in one i or at right 
angles. 

. Tube-clamp, having a large hole which fits the 
cross-tube X, and a hole at right angles, which fits 
pins E; used for supporting the tubes from the 
— 8, or for fixing a pin at any position over the 


M. Small blocks, which can be clamped on pins E, 


and which have a small hole through which the No. 5) 


B. A. screws can pass; used for clamping gears P 
on to pins, or for clamping cams, &c., to pins. A 
washer N | should be placed on the screw between the 
block M and gear-wheel P. 

N. Washers. N 1 is suitable to use with the No. 5 
British Association screws ; N 2 is larger and will pass 
over pins E. A washer should be placed between the 
blocks B, C, or D, as the clamping-screw heads slightly 
exceed in diameter the thickness of block. 

O. Rack. This is of the same section as the link- 
rods A, and any of the joints can be used with it. It 
will gear with any of the wheels P. 

. Gears. These are all of the same pitch, and can 
be clamped on the pins E by the clamps M. The 
number after P denotes the number of teeth in the 
wheel. The teeth of these wheels are cut of No. 32 
diametral pitch, and therefore the number of teeth 
in a wheel indicates its pitch-line diameter in thirty 
secondths of an inch. 

Q. Sliding-block for table. This slides between the 
boards of the table, and pins E can be clamped in it. 
It can be clamped in position in the table slot, if re- 
quired, by a small cross-bar and screw. 

R. Weight for stationary pins G. This has two feet 
which rest on the board, the front portion resting on 
and steadying pin G. 

8. Clamp for edge of board, This has a hole in it, 
in which pins E can be fixed. 

T. Link-motion swivel. This is a special atiach- 
ment used in connection with link motion valve gears 
of steam-engines. In these gears a curved “ link” is 
used, and as these vary in radius, &c., for different 
engines, a standard link cannot be supplied. In order 
to overcome this difficulty, ‘‘ links” are cut out of 
hard millboard to the required radius by means of the 
cutting-pin F. On the swivel T are three small grooved 
rollers J%, and the ‘‘ link” is cut of the required width— 
about ? in.—to work between the rollers. There is a 
pin in the base of the swivel of the same diameter as 
pins E. 

U. Filling-strip. This consists of two strips of 

wood kept apart by light springs. It can be pressed 
into the slot in the table to fill this up when a level 
surface is required. 
V. Weights, One is a small weight with a wire hook 
and below is an additional weight which can be slipped 
on the wire. These weights are used in connection 
with the cord running over pom J. 

W. Ferrules. These small plugs screw into the end 
of pins E, and serve two purposes. The hole through 
the plug is of the same size as the small solid leads, 
which are used for drawing instruments. By the use 
of a ferrule a lead may be held in a pin E, which can 
then be used to trace out its own point path. The 
ferrule is also used as a guide for a cord when it is 
necessary to run a cord through the centre of a pin 
E14. The hole in the ferrule is bell-mouthed, to prevent 
the edge of the hole cutting the cord. 

Sliding-board. This is a board having a strip on 
its underside, which fits the slot in the table. At 
one end it has a hole, in which pins E can be clamped. 
Paper can be pinned on this board for drawing dia- 
grams, &c. 

Cross-tubes. These are plain steel tubes, which are 
used to bridge over the board for supporting the 
clamps L. 

We may now deal with some typical uses of the 
kinematic apparatus :—Fig. 2, page 859, shows a Watts 
and a Roberts “parallel motions” arranged on the 
same board, and the curves traced by the “ straight- 
line” points. 

In the Watts motion, the use of the weights R fix- 
ing the stationary points is shown. In the Roberts 
motion the two stationary points are fixed to a bridge- 
tube. The different curves are drawn by altering the 
position of the tracing-point. 

Fig. 3, page 859, shows the ordinary single eccentric 
valve-gear of a steam-engine, automatically drawing 
the elliptical-valve diagram. 

The two ellipses show the alteration caused in the 
valve-motion by altering the angle of advance of the 
eccentric. 

The crank is double ; the upper arm driving a short 

in working in a block L clamped to a bridge-tube. 

he ‘‘ eccentric” is a small crank working above the 
block. The valve-rod is a piece of A sliding in 
two D blocks clamped to pins, which, in turn, are 
clamped in L. blocks on the bridge-tubes. 

A C block, with a pin in it, is clamped to the left- 








hand end of the valve-rod. From this pin a cord 
sses round pulleys to the end of another rod work- 
ing in D blocks, parallel to the left-hand bridge-tube. 

Another cord, which passes over a guide-pulley, is 
attached to the other end of this second rod, and has 
a weight at the end of it. 

This second rod will follow the motions of the valve- 
rod, but at right angles to it, being pulled in one direc- 
tion by the valve-rod and returned by the weight. 

The pencil is attached to the second rod, and so 
moves at right angles to the paper on the sliding-board, 
which, in turn, is moved by the connecting-rod. 

Fig. 4 represents a reversing link-motion valve-gear. 
The Tink is, in this case, cut out of hard millboard, 
and works in a swivelling-block T. The pins at the 
ends of the link to which the eccentric-rods are con- 
nected are fixed by screws passing through the mill- 
board and into the ends of the pins. C blocks are 
clamped to these pins, and a piece of A rod d 
through the blocks to stiffen the link. In this case the 
motion of the pencil at right angles to the valve-rod 
is obtained differently. The valve-rod has a rack 
clamped in line with it. This rack gears with a wheel 
clamped to a pin having another gear-wheel of the 
same diameter clamped to its lower end. A second. 
rack gears with this lower wheel, and slides in D blocks 
parallel to the left-hand bridge-tube. This arrange- 
ment for moving the pencil is generally preferable to 
that shown in Fig. 3, as the motion is more positive. 

Fig. 5 shows Joy’s valve-gear. The paths of some 
points of the mechanism are drawn by a pencil put 
through the joint-pins. The pencil drawing the valve 
diagram is in this case moved by a cord.and weight 
in a similar manner to that shown in Fig. 3. 

Fig. 6 illustrates the investigation of the properties 

of cams by the apparatus. A cam of the proposed 
form is cut out of millboard ; working against, it is 
a small roller carried on a — bar, which is con- 
nected by a cord passing round gui e-pulleys to another 
sliding-bar carrying a pencil. The cam in this case is 
clamped toa pin which also has a crank clamped to 
it. The latter is coupled by the connecting-rod to 
the sliding-board on which the diagram is drawn, 
showing the motion given by the cam. This figure 
only illustrates the principle; the mechanism could, 
of course, be arranged to suit any particular case. 
In Fig. 7 the two mechanisms on the left are dif- 
ferent Rone of Se On the right is a 
mechanism consisting of a crank and a link swinging 
on a fixed centre. The end of this link and the crank- 
pinare coupled by a connecting-rod which is extended 
in both directions, and the curves are drawn by trac- 
ing-points fixed at various positions on these ex. 
tensions. 

Fig. 8 shows the apparatus arranged as a harmono- 
graph. The sliding-board is moved by a long con- 
necting-rod driven by a crank on the lower end of the 
pin, to which one of the wheels is clamped. To 
the lower end of the pin in the other gear-wheel is 
clamped another crank which drives a rod sliding 

arallel to the bridge tube in the following manner :— 

he crank-pin drives a D block which slides on a rod 
at right angles to the bridge tube. Another rod is 
clamped llel to and below this rod by a K 
clamp an ae at each end, so that the 
rods are se ted by a narrow slot. The lower rod 
is clam at right angles to the rod which slides 
parallel to the bridge-tube. The arrangement is 
similar to the crank and slotted crossh which is 
used on pumps, &c., and is equivalent to an infinitely 
long connecting-rod. 

Fg. 9 shows a mechanism consisting of a crank 
oscillating a swinging-bar by means of a connecting- 
rod, and the mechanism is arranged to automatically 
draw the varying velocity curve of the swinging-bar 
relatively to the constant motion of the crank. The 
usual graphical method of doing this is shown in Pro- 
fessor Goodman’s ‘‘ Mechanics Applied to Engineer- 
ing page 133 ; First Edition. 

he complete apparatus on a table, with drawer 
below, is shown in Fig. 10, page 858. 


—_—_——_—_ 


“Canapa.”—The now well-known periodical bearing 
this title has devoted one of its recent to engineer- 
ing matters. In addition to subjects of general interest to 
its readers, in the issue to which we refer this journal 
deals with the engineering and i le of 
and its possibilities. Several articles are presented on 
the trade relations of the Dominion with this country 
with a view to future development. For the benefit of 
readers not conversant with ge ey conditions at 
home, articles are given on such subjects as “‘ Sheffield’s 
Iron and Steel Industries,” ‘* Bristol and its Engineering 
Resources,” and ‘‘ Scot Trade with Canada ;” while 
condensed reports are published from the Birmingham, 
Leeds, and other districts. In addition to an article 





Sir C. McLaren, Bart., M.P., on the “ mae Trade 
with Canada,” there is an interesting article on ‘* t 
Electrically-Driven Machine-Tools,” one on the ‘* Capa- 
bilities of Lancashire and Yorkshire, &c., with to 


the Engineering Trade,” while notices on matters within 
their own territory, including notes on the Niagara er 
schemes, help to produce an issue of more than ordinar, 
interest. 
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REINFORCED-CONCRETE BUILDINGS. 


DvRING the last year reinforced concrete has been 
used very extensively in Toronto, and in many parts 
of Ontario, which extended use has been due to 
several causes, but a. to the high price of 
bricks. This price has, during the last few years, 
increased 100 per cent. 

Among the most important structures executed in 
reinforced concrete in the district to which we have 
alluded, and, indeed, anywhere in Canada, are the 
buildings of the Fairbanks-Morse Canadian Manu- 
facturing Company, Limited, which have recently 
been completed. These bnildings are located in 
Bloor-street, Toronto, and are intended to contain 
machinery to be used in the manufacture of gas and 
oil-engines, pumps, motor-cars, &c. The works cover 
an area of 8 acres, and consist of four buildings, 
comprising a machine shop, a power-house, a smiths’ 
shop, and a foundry, the+whole of them being con- 
structed of reinforced concrete. 

The power-house has solid .concrete walls 14 in. 
thick, with comparatively small window area, while 
in the other building the walls consist of reinforced- 
concrete piers, the space between these being com- 
pletely taken up by windows. The Kahn system of 
reinforcement-was used for the foundry, while the rein- 
forcement of the machine-shop, smiths’ shop, and the 
power-house consists of round steel bars bent into the 
form of trusses. 

The ground where the buildings are located consists 
of gravelly clay, aud the foundations were designed 
for a safe load on the soil of 4 tons per square foot. 
The footings were originally intended to of rein- 
forced concrete, but on account of opposition from the 
Building Department of Toronto, footings of plain con- 
crete were substituted. The concrete in the founda- 
tion work was made in the proportions 1 : 3 : 5, and 
elsewhere in the proportions 1 : 2:4. The mixing was 
done by machinery. The most important of these 
buildings is the machine-shop, to which we will con- 
fine our remarks. It is 266 ft. long and 100 ft. wide, 
and contains a number of roof girders of 53 ft. clear 
span. 
Pit also contains two rows of columns, spaced 
51 ft. 6 in. apart transversely and about 24 ft. 
from the outside walls.. A perspective view of the 
inside of this shop is shown in Fig. 1, and a transverse 
section in Fig. 2. - The lower part of each of the 
columns is 3 ft. by 2 ft. in cross-section, and is rein- 
forced with six l-in. round rods: tied together every 
12 in. with 4-in. wire. The upper part of the columns, 
on which the roof rests, is 2 ft..by 1 ft. 6 in. in cross- 
section, the reinforcement here being four j-in. round 
rods tied together every 12 in. with }-in. wire. The 
central part of the building is about 34 ft. high, and 
forms a shed for the crane, and on each side of the 
building there is a gallery floor about 15 ft. above the 
ground floor. The roof over each gallery is 27 ft. 
above the ground floor. The floor construction of the 
side galleries is of the corrugated type, and is shown 
in Fig. 3. The ribs are 22 in. wide at the top and 
6 in, wide at the bottom, and are each reinfo with 
six }4-in. round bars. The ribs are spaced 3 ft. centre 
to centre, as- shown in Fig. 3. The floor slab between 
the ribs is 3in. thick, and is reinforced with }-in. 
round rods placed 6 in. from centre to centre. 
The ribs which carry the roofs over the galleries are 
of the same dimensions as those supporting. the gal- 
leries ; the reinforcement is also the same in both 
cases, but the ribs carrying the roof are spaced 8 ft. 
apart from centre to centre. The roof slabs are also 
3 in. thick, reinforced with }-in. round rods placed 
6 in. apart from centre to centre. 

The roof over the middle bay is heavier in construc- 
tion, being carried by thirty-four concrete girders, 
having a span of 53 ft., and spaced 8 ft. from centre 
to centre. These girders are 3 ft. 10 in. deep at the 
centre by 18 in. wide, and 3 ft. 7 in. deep at the ends, 
the depth being measured from the top of the slab to 
the bottom of the girder. 

The bottom reinforcement consists of fifteen j-in. 
round rods, arran as shown in Fig. 4, which is a 
section through the centre of the girder. The top 
and middle rod in each row of the bottom reinforce- 
ment are bent up at the ends, but the lower ones run 
straight through the whole length of the girder, as 
will be seen on reference to Fig. 2. Besides pave rods, 
the girders contain five l-in. round rods in the upper 

* ge 4 l-in. rods i the Z-in. = are tied 
together with }-in. vertical stirrups to the five separate 
trussed rods. 

The forms for the concrete work were made of 2-in. 
hemlock, those for the large girders being supported 
every 4 ft. by 6 in. and 6 in. posts. In one instance 
the forms were removed from one of the girders when 
the concrete had been in place only two,da 

At the time this building was erected the buildin 
laws of Toronto were very unreasonable, and alowel 
a safe compressive stress in the concrete of only 208 Ib. 

square inch. This figure also applied to the 


extreme fibre stress in bending. No curtain walls were 
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building laws have, however, lately been made to 
conform to more modern practice. 

The machine-shop was commenced in September, 
1905, and was completed in January, 1906, a remark- 
ably short time, due, to some extent, to the very mild 
weather, only a few days of frost being encountered 


pray | the erection. No concrete was laid during 
these few days. 
Mr. I. Kreuger, Assoc. M. Am. Soc. C.E., was 


responsible for the design of these buildings. 








Tue Biack Sra-Bartic Canat.—This scheme, which at 
regular intervals attracts fresh attention, is again to the 
fore. The Russian authorities have for the last year or 
two been considering the matter, more especially in con- 
nection with a concession for which an American engi- 
neer had applied. His first plan was out of the question, 
inasmuch as he wanted to build a canal broad and dee 

enough for big warships; but it has since been modified, 
and now only concerns the construction of a canal for mer- 
chant vessels. The Russian authorities have themselves at 
times undertaken geepenntory works in connection with a 
contemplated canal ; but these having proved inadequate, 
the American engineer in question asked leave to carry on 
the preparatory work on his own account, subject to the 


Russian Government refunding him his ex if no 
concession were nted him. e Government did not 
view this soupial aaiivemielie, though a limit of 200,000 


roubles was considered sufficient ; ultimately, however, it 
has been decided that the Government’s own engineers 





These 


allowed with a less thickness than 14 in. 





| shall do the preparatory work. 
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Trsts OF TELEGRAPH Po.LEes.—In our issue of August 17, 
on 234, we noticed some tests which had been made 
by Messrs. R. Wade, Sons, and Co., of Hull, on the 
strength of telegraph poles. The tests were made under 
the supervision of Professor Goodman, of Leeds. We 
are now informed that Messrs. Wade have carried out a 
further series of tests on the breaking strain and deflec- 


tion of poles, under Professor Goodman’s supervision, 
assisted in this series by Messrs. Greener and d Car- 
penter. The results of both series will, it is said, be com- 


piled in such a form as to be of use to electrical engineers, 
contractors, &c, 





AutL-Strert Rouiine-Stocx.—The Pennsylvania Rail- 
road Company has invited bids for the construction of 
100 all-steel non-inflammable passenger cars. This will 
be the first lot of such equipment built in accordance with 
the company’s intention to construct no more wooden cars. 
This decision has been hastened by the progress of the 
New York tunnel, through which the company will not 
run anything but absolutely fireproof cars. One experi- 


men mger car has already been built by the Penn- 
sylvania Railroad, but the new cars will embody man 
improvements. T 


he company’s shops at Altoona will 
complete shortly an all-steel baggage car, which is in 
course of construction, as well as an all-steel postal car— 
the first constructed by any railroad. The motive-power 
department has also approved designs for an all-steel 
dining-car, and an experimental car of this character wil] 
be started at once. The Pullman Company, at the 
instance of the Pennsylvania Railroad, is at work upon 
| an all-steel non-inflammable leeping-car. 
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THE CHAPSAL-SAILLOT COMPRESSED-AIR BRAKE. 
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Tue great development that has taken place in 
passenger and goods traffic has led to repeated in- 
creases in the number, weight, and speed of trains ; 
hence the more powerful types of locomotives and 
the larger capacity of the rolling-stock now in ser- 
vice. On the main lines of the French railways, for 
example, there are at the present time goods trains 
partially braked at the forward end by the continuous 
brake, of a weight exceeding 700 tons, running at a 
speed of 60 kilometres (37.5 miles); also heavy pas- 
senger trains, weighing up to 300 tons, and travelling 
at a speed of 120 kilometres (75 miles) at certain parts 
of their journeys. Owing to the increase in traffic 
and speed attention has been called to several of the 
most essential rolling-stock fittings ; and among these 
the brake may be placed in the front rank. In its 
essential features the continuous brake now fitted is 
identical with the one put in service about twenty 
years ago. It has, however, been improved from 
time to time in matters of detail, and attempts have 
repeatedly been made, both in Europe and in the 
United States, with a view to secure a uniform brak- 
ing effect per ton of load and regular graduation in 
the braking power. 

In order not to completely skid the wheels of empty 
vehicles, it has been considered desirable that the 
maximum pressure on the brakes of a goods train 
should be regulated for each type of vehicle on the 
weight of that vehicle empty, this leading necessarily 
to a considerable limitation in the power of the brakes 
in trains consisting of rolling-stock variably loaded. 
In the case of the newer goods and mineral wagons 
which have recently been put in service on the French 
railways, the weight, when fully loaded, is occasionally 
more than four times the weight of the vehicle empty. 
In some countries—the United States, for instance— 
the difference between the weight empty and the 
weight loaded is equally marked. The distance re- 
quired for stopping with the brakes now used is thus 








too great, notwithstanding the rapidity with which 
they may be applied. The retarding effect per ton 
on empty and loaded vehicles varies in large pro- 
portions (1 to 0.25); the stopping length for empty 
and loaded vehicles running free would be inversely 
proportional to the retarding effect, and these condi- 
tions in trains result in unequal strains on the coup- 
lings. Further inequality in the braking action is due 
to difference of pressure in the brake cylinders, result- 
ing from variations in the travel of the pistons from 
unequal wear in the shoes, 

In order, therefore, to secure the maximum degree 
of safety, now that high-capacity rolling-stock is being 
used more extensively, there are advantages in the 
use of a brake in which the braking action is indepen- 
dent of the wear of the shoes, and constantly adjust- 
able to the load carried by each separate vehicle form- 
~— train. 

he advantages stated above are claimed to have 
been fully met by the Chapsal-Saillot brake, illustrated 
in Figs. 1 to 9, above, a specimen of which was to 
be seen at the Milan Exhibition. Fig. 1 shows the 
method of fixing the brake and its mechanism under- 
neath the frame of a veiicle. The brake proper is 
illustrated in Fig. 2,in which A is the brake reser- 
voir, B the regulating reservoir, and C the brake 
cylinder ; this is fit to each vehicle. The distri- 
butor, also shown in Fig. 2, works by the difference 
of pressure in the regulating reservoir and in the 
train- pipe, and ensures the simultaneous filling 
of both reservoirs when the train is running; when 
braking, it regulates the supply and the emptying, 
either gradual or complete, of the brake cylinder. A 
set of small rods connects the mechanical part of the 
distributor to the suspension springs, in such a way 
that the pressure let into the brake cylinder varies 
for a given difference of pressure in the train-pipe, 
within large limits, with the loads on the vehicle. 
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The regulating reservoir governs the action of the dis- | two arms of the lever P is regulated automatically, 
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tributor and ensures uniformity in the braking along 
the whole train. The sole duty of the brake reser- 
voir is to supply the brake cylinder. 

The distributor is shown in the running position in 
Fig. 3. The air from the train-pipe arrives at A, 
raises the piston B, and fills both reservoirs by Sotes 
through the slits a and b, the holes c, and the valve d, 
thence through e and /f (see Fig. 4). The three dia- 
phragm chambers G, H, I communicate with the 
atmosphere through the slide-valve J, and the pas- 
sages g, h, i, and &, The brake is then off. 

A reduction of pressure in the train-pipe causes the 
piston B to move downwards, the slide J uncovers the 
port A, the air from the regulating reservoir enters 
the chamber H, the chamber G communicates through 
g and g' with the pipe A, and the chamber I is closed 
to the atmosphere. (See also Figs. 5 and 6.) The 
difference iri pressure in H and G reacts on the dia- 
phragms M and M! and causes the lever P to turn 
round its fulcrum; the rod T raises the valve R, and 
the brake reservoir supplies compressed air to the 
chamber I. This air Shives forward the piston U, 
which draws with it the fork V and the fulcrum of the 
lever (Fig. 7), the travel being limited by the small 
rods, already referred to, according to the deflection of 
the springs of the vehicle. The relative length of the 
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——— to the weight on the axles. The valve R | 
closes when the pressure acting underneath the dia- 
phragm N balances the depression produced at G. 

If m be the length of the right arm of the lever, and 
n that of the left arm, d the reduction of pressure in | 
the train-pipe, theretore the difference in pressure be- 
tween G and H, / the balancing pressure in I, then, 
the area of the diaphrams being equal, one obtains the 


formula f = ™ x d. The relation between the 
n 


volume of the reservoirs and the brake cylinder does 
not affect matters, and / is always proportional to d, 
whatever be the wear of the brake-shoes. The relation 
™ varies with the position of the centre O, and this 
n 

depends upon the load on the axles, and its maximum, 
which corresponds with the maximum load, on which 
is based the area of the brake piston, is determined 


by the formula P =.” x d, where P is the pressure 
n 


resulting from the complete expansion of the air from 
the brake reservoir in the brake cylinder, and d the 
reduction of pressure in the train pipe corresponding 
to the putting of the brakes full on. 

For lesser loads, corresponding to m!' and n! for the 
lengths of the lever arms, the formula would be 


1 
. m 
fo = * d, whence 
m m 
m! } 
f —”, and — is determined ” — 
ih m! n m! 


n! ni 
Weight of vehicle loaded 
Weight of vehicle empty’ 
this resulting in a braking effect proportional to the 


1 
load. The right values for ” and = are obtained for 
u 


each type of vehicle by means of adjustment in the 
series of small connecting-rods. 

If compressed air be supplied through the pipe, the 
equilibrium is destroyed in I, the diaphragms act 
inversely, the valve § is raised and allows the evacua- 
tion of the air from the brake cylinder uutil propor- 
tionality in the pressures is attained. The brake can 
be put off gradually by successive admissions of air. 
The brakes are full off when the initial pressure is 
re-established in the compressed-air pipe, when the 
a parts take up afresh the position shown in 
Fig. 3. 

When the Chapsal-Saillot brake is fitted to a carriage, 
the load on which does not vary to any great extent, 
the parts which ensure proportionality between the 
braking and the load may be left out. These are the 
fork V (Figs. 3 and 7), the piston U, and its cylin- 
pr (Fig. 3). The latter is replaced by a screwed 
plug. 

Fig. 8 shows a regulating reservoir combined with 
a distributor with fixed regulation for a carriage, the 
load on which is not liable to vary within great 
limits ; this is designed for fitting to an existing brake 
device of another type, and causing it to act on the 
Chapsal-Saillot principle. Fig. 9 illustrates a casting 
of the distributor. 

Messrs. Chapsal and Saillot are engineers to the 
Western of France Railway Company, and their com- 
pressed-air brake is fitted to a series of carriages for 
the Paris suburban service ; it is also being fitted to 
a number of wagons for express goods service. These 
brakes have been built in the Paris works of the French 
Thomson-Houston Company for the Société Générale 
des Freins Lipkowski, who are the concessionnaires of 
the patents. The inventors are at the present time 
also completing a brake of their system to work on the 
vacuum principle. 








SOUTH AMERICAN RAILWAY PROGRESS. 

One of the most interesting public works now in 
hand in South America is the great Trans-Andine 
Railway. The first portion of the Chilian section of 
this important line, from Andes to Juncal, was opened 
for traffic in February, 1906. The second section, 
from Juncal to Portillo, is only eight miles long, but 
it has nine tunnels, comprising altogether about 1600 
yards. It will probably be completed by May, 1907. 
After this latter date inc energy will be im- 
pressed upon the completion of the summit tunnel, 
which is 10,100 ft. in length, and which has been 
attacked from both ends. it is expected that the 
works will be advanced next year at the rate of 
about 6} ft. per day from each heading. At the 
close of this year 2666 ft. will have been pierced, 
and it will take about 550 working days from 
January 1, 1907, to unite the two headings. Unless 
formidable unforeseen difficulties arise, there is accord- 
ingly little doubt that the tunnel will have been 
carried through the Andes long before the close of 
1908. The piercing of the summit tunnel has been 
a want of sufficient labour, but 


rather delayed b 


tunnels on the second section have been completed, as 
it will then be possible to tranfer a number of the more 
competent workmen to the summit workings. The com- 
pletion of the Trans-Andine Railway must be regarded 
as an important event in South American history, 


|as the carrying of railway communication across the 


Andes must have a tendency to unite South American 
countries more closely together. When once through 
communication has been established between Buenos 
Ayres and Valparaiso, we may be tolerably sure that 
better relations will be developed between Argentina 
and Chili. Nothing has retarded the progress of 
South America more than the foolish strife which has 
prevailed from time to cime between South American 
Republics. South American States should concentrate 
all their energies upon the development of their natural 
resources ; but iastead of doing this, they have too 
often wasted their strength in barren conflicts, which 
have been attended with no benefit to anyone except 
afew political adventurers. 

Hitherto, so far as South America is coucerned, the 
attention of English capitalists and engineers has been 
largely concentrated upon Argentine railways, which 
have thus far been attended with remarkable financial 
success. ‘The result has been that constructive opera- 
tions have been pursued with much vigour. It is not 
altogether certain, however, whether a check will not 
be ass as the very ay erity of the Argentine 
Republic has so increased the demand for labour that 
higher wages will have to be conceded to all grades of 
railway workpeople. The effect of this will be that 
the tempting profits hitherto realised upon Argentine 
railways may possibly be reduced. It is difficult to 
estimate at present to what extent this reduction will 
be carried ; but if the 5, 6, or 7 per cent. which has 
hitherto been earned with ease upon Argentine rail- 
ways is not maintained, a sharp check may be witnessed 
in Argentine railway development. This is a matter of 
no small importance to British mechanical and metal- 
lurgical firms, as shipments of rails and locomotives 
to the Argentine Republic have been a most valuable 
support to British industrials. The value of the ship- 
ments of locomotives to South American countries for 
the ten months ending October 31, this year, was 
1,209,600/., as compared with 513,237/. in the corre- 
sponding ten months of 1905, and 283,998/. in the 
corresponding ten months of 1904. The shipments to 
October 31, this year, were more than half our whole 
locomotive exports for the same period, and an 
contraction in the Argentine demand would accord- 
ingly be sharply felt. 

But whatever the future may have in store for 
Agentine railways, there can be no doubt that they 
have made remarkable progress during the last ten 
years, and we must not altogether lose faith in the 
future. The record of the Buenos Ayres and Pacific 
Company for the ten years ending with 1905-6 inclusive 
was a wonderful one, and it is certainly calculated to 
inspire confidence if labour difficulties can but be kept 
under control. The length of line in operation upon 
the Buenos Ayres and Pacific Railway, the revenue 
— and the dividends paid for the ten years 
ending with 1905 6 inclusive were as follows :— 











Year. Miles. Revenue. Dividend. 
£ 

1696-7 426 393,459 33 
1897-8 426 358,354 Ni 
1898-9 426 478,959 3} 
1899 0 427 555,042 2 
1900-1 617} 600,878 Nil 
1901-2 671 584,267 Nil 
1902-3 757 718,001 5 
1903-4 1030 1,045,539 7 
1904-5 1030 1,263,637 7 
1905-6 1093 7 


1,618,365 





We shall be enabled in a few months to appreciate 
more fully the effect of dearer labour upon Argentine 
systems; but there appear, upon the whole, to be 
grounds for hoping that the problem will be handled 
with skill and success. 

Brazil has now 10,600 miles of railway in opera- 
tion; but having regard to the great extent of 
the Republic and its growing population, it is 
considered desirable that efforts should be made to 
appreciably extend the Brazilian railway network. 
The Brazilian Senate Committees of Public Works 
and Finance has accordingly recommended the 
acceptance of proposals by the Ehtelberg Syndi- 
cate, Limited, for the construction of a number of 
lines in the north and south of the Republic. The 
ok eae es network will commence in the State of 

aranham, and will proceed in the direction of the 
capital of Goyaz, traversing the valleys of the Mearim 
and Tocantins, passing through Carolina, Palma, and 
Jaragua, and ultimately joining the railway running 
from Bahuru to Cuyaba and Matto Grosso. The 
Brazilian Government has authorised the Leopoldina 
Railway Company to build a branch, upon a 3 ft. 4 in. 
gauge, from Saturnino Braga to Santo Amaro, a dis- 
tance of about 11} miles. The branch will serve an 





this difficulty will 


diminished when the nine smaller 





important sugar and grazing district, 


y | up. 


GERMAN REGULATIONS FOR GAS-ENGINE 
TESTS. 

Tue German Associations of Engineers, engineering 
firms, and large gas-engine builders have issued a series 
of rules and regulations which are to govern in future the 
efficiency and output tests of gas-engines and gas-pro- 
ducers. These are given in detail in the Zeitschrift des 
Vereines Deutscher Ingenieure, and their object is to 
render uniform the conditions under which tests of this 
class of installations are carried out, with a view to obtain 
results comparable with other results obtained on the 
same basis throughout the country. The regulations 
state the points on which the tests are to bear, both as 
regards producers and gas-engines. The number and 
duration of the tests would vary according to their 
purpose, and they are to be planned and agreed 
upon beforehand, after taking into consideration the 
type of plant dealt with and its conditions of work- 
ing; in the case of tests of special importance made 
with a view to the final taking over of a plant, or 
with reference to deductions or premiums, the interests 
involved are also to form a point for consideration. 
Tests for taking over a plant are to be made as soon as 
— after the plant has been started working ; the 

uilders, however, will be given a stated time for private 
tests, and for effecting final improvements. The extent 
of this time and other conditions are to be fixed in the 
contract. For ascertaining the fuel consumption of gas- 
ge the test has to last over eight consecutive 

ours without interruption, For establishing the con- 
sumption of liquid or gas fuel, with a constant load 
on the engine, tests of about one hour’s duration are 
sufficient at the high loads; should results at low loads 
have to be ascertained also, tests of a lesser duration 
would be sufficient. In order to make sure that an engine 
is working under constant conditions, the temperature of 
the cooling water as it leaves the engine is to be measured 
at intervals. Once commenced, the tests have to con- 
tinue without a break. 

With a view to determine the efficiency of an explosion 
engine, tests of shorter duration under constant load are 
sufficient, but at least ten series of diagrams are to be 
taken. For investigations of particular importance, two 
tests following each other are to be carried out ; and these 
will only be reckoned as valid when they have not been 
interrupted, and when the results of the two compared 
show only slight differences attributable to errors in 
readings. The average between the results of the two 
tests will be taken as final. 

The allowances on output and consumption are to be 
fully agreed upon before the tests take place, either in 
the contract or when the test conditions are being drawn 
Should no special agreement have been arrived at 
on these points, the contract will be reckoned as fulfilled 
if the figure yielded by the tests is not more than 5 per 
cent. below the figure promised. But this allowance is 
only to apply to the maximum, and not to the regular 
normal output. The figure for the latter must under all 
circumstances be attained. 

All indications with reference to pressure are to state 
whether absolute or not; temperatures are to bs in Centi- 
grade degrees. For the mechanical heat equivalent the 
value 427 m K g = one calorie heat equivalent will be 
used, corresponding to one horse-power-hour =632 calories, 

The regulations enter into details with regard to the 
measures to be taken in carrying out the tests. The 
weighing of the coal and the taking of samples for 
analyses are also minutely stated. The reports showing 
the results of tests made are to give the type of plant, 
its working conditions, principal dimensions, the spec 
under various loads, when running light, and the varia- 
tions in Lay under a constant load, the method followed 
in recording the effective power, and so forth. The 
heat value of gases which do not contain heavy car- 
buretted hydrogen can be calculated by formula should 
the determination by calorimeter not be practicable. 
The means for obtaining and recording volumetric mea- 
surements of the gases are also entered into. ; 

The committee who have bad charge of the preparation 
of the regulations in question include prominent German 
gas-engine builders and professors, among whom are Mr. 
E. Korting, Junr.; Mr. Richter, chief engineer of the 
Nuremberg Gas-Engine Works ; Mr. Stein, Director of 
the Deutz Works; Dr. Stodola and Dr. Th. Peters, 
the latter Director of the Verein Deutscher Ingenieure. 

All the clauses, their working, and their object, are 
fully explained by an appendix. 








Tue Wortp’s Goitp.—The value of the production of 
gold throughout the world last year was 75,257,840/., as 
compared with 69,378,440/, in 1904. To the increase of 
5,879, 4002. observable in last year’s production the United 
States contributed 1,543,200/.; Africa, 5,483,040/.; and 
Mexico, 531,180. On the other hand, the value of the 
production in Canada declined last year 182,600/.; in 
Australasia, 368,160/.; and in Russia, 502,320/. The value 
of the gold produced last year in the United States was 
17,636,1402.; in Mexico, 3,052,240/.; in Canada, 2,897,360/.; 
in Africa, 22,665,820/.; in Australasia, 17,185,300/.; in 
Russia, 4,458,320/. ; in Austria and Hungary, 491,480/. ; 
in Germany, 13,320/. ; in Sweden, 7340/.; in Italy, 8800/.; 
in Turkey, 1200. ; in Great Britain and Ireland, 22,540. ; 
in A tina, 1100/.; in Bolivia, 4390/.; in Chili, 189,700/. ; 
in Colombia, 516,800. ; in Ecuador, 37,700/. ; in Brazil, 
408,920/.; in Venezuela, 34,280/.; in British Guiana, 
338,140/. ; in Dutch Guiana, 126,500/. ; in French Guiana, 
361,3802.; in Peru, 94,480/.; in Uruguay, 10,0002. ; in 
Central America, 302,680/.; in Japan, 666,060/.: in 
China, 355,220/.; in Korea, 450,000/.; in Siam, 9720/. ; 
in British India, 2,331,020/. ; in the British East Indies, 








297,0807. ; and in the Dutch East Indies, 282,9000. 

















Dec. 28, 1906.] ENGINEERING. 








865 





ae 








pleasure in making the accompanying diagrams, Figs. 1 
to 4, tosend you. 

You will notice by the scheme-book that each depart- 

To THE Epiton or ENGINEERING. , ment here is independent of the others as regards the 

Sir,—In your issue of November 30 you published | awards for time-keeping, conduct, and ability; but for 

interesting diagrams showing the results of giving marks | the purpose of the diagram—namely, Fig. I—we have 

for time-keeping, conduct, and attendance at classes, in | disregarded the departments, and shown a curve which 


EVENING STUDY BY ENGINEER 
APPRENTICES. 


Fig. 1. 
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some works where regularity in such matters is encouraged | represents the marks of the whole of the apprentices, 
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3 4q § 6 
Students Numbers. 
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(9756.8) 


152 in number. i 
Fig. 1 shows that there was a possible of 650 marks 
awarded in the regate by timekeeper and fore- 
men acting independently, and that three . eayong 
e ex- 


and the results carefully registered. 

You were good enough to suggest that you would like 
to see diagrams from other works, and as we liave ascheme 
for the po pe and the advancement of appren- | € c , 
tices, as detailed in enclosed book ‘‘CC,” we have had | out of 152 obtained the maximum—650—whi 








ceeded 600, and 45 (or neorly one-third) of the apprentice 
obtained 500 marks. We hope, of course, that in suc- 
ceeding years the proportion reaching this higher range 
of marks will steadily increase. 

You will notice that our scheme makes time-keeping 
have the greatest influence on the marks awarded, an 
that bad time-keeping can readily annul all the marks 
awarded for conduct and ability. 

As regards the attendance and results at evening classes, 
only a small proportion of the apprentices keep up their 
attendances, and a still smaller proportion, about one in 
ten, attain to good results; but only one in twenty gave 
in their names at the end of the last session. There is a 
promise of a greater number this session. 

We deemed it advisable that the marks from teachers, 
and therefore the prizes, should be quite independent of 
those given at the works. We decided also that it was ad- 
visable, for the encouragement of those who were earnest 
and not specially clever at passing examinations, to give 
prizes for general care and attention, and a separate set 
of marks and prizes for merit and results at examinations, 
the latter, of course, being more easily obtainable by 
those who advance quickly, and pass at examinations. 

Figs. 2 and 3 show the teacher's marks awarded to the 
highest eight students in those two sections, and indi- 
cate the desirability of separating the teachers’ marks 
into those two sections; for instance, student No. 6 
does not get high marks in general care and attention, but 
he excels in merit and results, whereas student No. 7 
gots a large number for general care and attention, but 

oes not exceed in merit and results. 

Fig. 4 shows the combined marks of these eight stu- 
dents. In this section also—i.e., Evening Class Marks— 
we are hoping that a much greater number will, in suc- 
ceeding years, approach the possible marks shown at the 
top of the diagram in each case. 

Six of the eight students, whose marks are shown on 
Figs. 2 to 4, are engaged in the works, and their posi- 
tions on Fig. 1 are indicated by dotted lines. 

One or two of them live some distance away, and have 
lost marks for time-keeping, by occasional Monday morn- 
ing absences. 

Yours faithfully, 
AnpreEw Barciay, Sons, anp Co,, Liirep, 
Tuomas TuRNER, Managing Director. 
Caledonia Works, Kilmarnock, N.B., Dec. 17, 1906. 








R.A.8.E. SUCTION GAS TRIALS. 
To THe Eprror or ENGINEERING. 

Srr,—We notice that Mr. Hugh Campbell has a great 
deal to say in your present issue about the National 

lant, against which he unsuccessfully competed at the 

.A.S. Derby trials in June last. 

We believe that the public may be safely left to form 
its own conclusions as to the value of the statements 
made, whilst the inference which it is sought to convey— 
namely, that an interested person like Mr. Campbell is 
in a far better position to approach the matter impar- 
tially than gentlemen of the high professional standing of 
the judges—is too obviously ridiculous to need any 
comment, 

It is, of course, quite conceivable that Mr. Campbell 
does not grasp the relative significance of those points in 
the National plant which spgeemnty appealed strongly 
to the judges,a nd upon which we have built up a very 
large business ; but we feel sure that it will not be ex- 
pected of us, as trade competitors, to enlighten him. 

It might, however, be well for him to note that the 
National plant which he affects to criticise exists to a 
large extent in his imagination only : it is not that which 
we exhibited, and which we manufacture and sell. 

We are, yours faithfully, 
Tue Nationa Gas-Enoine Company, Limiren, 
P. W. Rosson. 
Ashton-under-Lyne, December 24, 1906. 








Beie1an Coat Imports.—The imports of coal into 
Belgium in the first eleven months of 1906 amounted to 
4,903,284 tons, as compared with 3,772,579 tons in the 
corresponding period of 1905. In these totals German 
coal figured for 2,655,992 tons and 2,154,589 tons respec- 
tively ; British coal for 1,402,276 tons and 566,107 tons 
respectively; and French coal for 783,986 tons and 
1,023,010 tons respectively. 


ScaRBoRouGH.—At a special meeting held by the Scar- 
borough Harbour Commissioners a report of the Piers 
and Harbour Committee was presented, and stated that 
the successful herring fishery of this year, with the Con- 
tinental export trade which had accompanied it, the in- 
creased number of craft employed, the additional size of 
the boats with the ter draught of water required, and 
the extent to which they resort to the port for shelter in 
bad weather, made it imperative on the commissioners 
to endeavour to provide additional accommodation. A 
scheme for widening the west pier, and adding a timber 
jetty outside, was pre; by the late Mr. J. Howkins, 
and was approved by the Board of Trade in 1899; but 
it was not found practicable at the time to carry it into 
effect. The committee now recommended the commis- 
sioners to proceed with the widening of the west pier, 
but to tpone for the present the building of a spur, 
and to } oe ta instead the inner harbour, and, if found 
practicable, to substitute a jetty inside that harbour, as 
they may be advised by Mr. J. D. Howkins, engineer to 
the Hartlepool Port and Harbour Commissioners, with 
whom they have put themselves in communication. The 
committee estimated the probable cost of the amende 





scheme at 15,0002. The report was approved, : 
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SHEAR-BLADE GRINDING-MACHINE. 


CONSTRUCTED BY MESSRS. A. RANSOME AND CO., 


LIMITED, 


ENGINEERS, NEWARK. 














WE illustrate above a machine specially designed 
by Messrs. A. Ransome and Co., Limited, Newark, 
for grinding with great accuracy and rapidity 
shear-blades of any length up to 7 ft. The blade 
to be ground is held at any required angle upon 
a sliding carriage, to which a constant reciprocatin 
movement is given, and is thus passed backwards an 


eis. ct ad bucks Pe agile 














NortH-WesTERN Locomotives.— Orders have been 
received at the London and North-Western Railway 
Works, Crewe, for twenty engines of a new type for 
excursion and goods traffic. They will be four-wheeled 
bogies, with six-coupled driving wheels, and large boilers. 
They are being built aw for express goods traffic 
between London and Carlisle, and they will be capable of 
attaining a speed of 60 miles per hour with a maximum 


forwards in front of the edge of a revolving emery | joad 


cylinder. The cylinder is slightly canted so as to 
grind on one edge only, and the blade coming into 
contact with the flat edge of the cylinder is ground 
perfectly straight, and leaves the machine ready for 
work without requiring to be re-touched by hand. 
The stroke of the carriage can be readily altered to 
suit blades of different lengths, by adjusting the 
positions of two stops fitted with thumb screws, which, 
as the table travels backwards and forwards, come in 
contact with the end of a throw-off lever, which shifts 
the belts on the pulleys and reverses the motion of the 
carriage. 





Tue East Indian Rattway.—The returns for the first 
half of the year 1906 show that on the East Indian 
Railway traffic has, on the whole, been better than in the 
corresponding periods of former years. The total 
merchandise traftic over the line averaged 52,400,000 ton- 
miles per week, while in 1905 the average was only 
51,100,000 ton-miles, and in 1904 it stood at 
miles for this period. The number of tons carried per train 
is slightly less in 1906 than in 1905, but stilt‘Some 8 per 
cent. above the figures for 1904. - In first and second-class 
traffic the passenger-miles show a very slight decrease on 
the figures for 1905, but che intermediate and, still more 
so, the third-class passenger traffic shows a satisfactory 
and substantial increase. A notable rush of first and 
second-class traffic appears to have occurred over the line 
towards the end of March, while the movement of inter- 
mediate and third-class passengers was greatest in the 
fourth week in January, when this traffic attained record 
proportions. The totals for all classes of passenger traffic 


800,000 ton- | agreed 


CrysTaAL PAatace ScHoon or ENGINEERING.—On Friday, 
the 21st inst., the certificates awarded by the examiners 
were distributed in the lecture theatre of the school. 
Lord Brassey, G C.B., D.C.L., presided. The ‘‘ Wilson 
Premium” for the best paper read before the Crystal 
Palace Engineering Society during the session was 
awarded by the council to Mr. R. R. Yerburgh for his 
paper on *‘ Timber.” The winter term thus completed 
marks the close of the thirty-fourth year. 





LANCASHIRE TramMways.—The efforts of the Lanca- 
shire United Tramways Company to secure the comple- 
tion of a link of tramway between Manchester and 
Bolton have proved successful, and there is every proba- 
bility that the lines will very shortly be extended from 
the Clifton boundary to the Windmill. Hotel, Pendle. 
bury, in order to join up with the Salford system. As a 
result of a conference between representatives of the 
Salford Corporation Tramways mmittee and the 
Swinton and Pendlebury District Council, terms were 
upon by which the Swinton and Pendlebury 
authority will allow the tramway company to lay the lines 
over the short length in the Council’s district, and will 
then lease them to the company for a period of twenty-one 

ears. This arrangement has been approved by the 

alford Town Council. 





Carco Freer Iron Company, Limtrep.—The profits 
of .this ee | for the year ending September 30 were 
141,860/., of which 54,2587. was derived from manu- 
facturing, and 87,602/. from the sale of shares in the 





showa very sub tantial increase from 30,500,000 
miles per week in 1905 to 35,400,000 
week in 1906, the greatest amount of traffic in one week 
amounting to 54,200,000 ra for the week 
ending January 27, 1906. ith regard to merchandise 
the traffic up country is greater than in former years, 
but from inland to Calcutta it is below the usual amounts, 
although the down traffic is about 70 per cent. greater 
than that moving up country. In the matter of coal for 
market (excluding pt locomotive coal) the figures 
for this year are also greater than in former years, bat the 
difference between up and down traffic is not so marked 
as in other classes of traffic, the traffic towards the coast, 
however, still being the greater of the two. In totalling 
all classes of freight the general movement towards 
Calcutta is 21 per cent. in excess of that in the up-country 
direction. In receipts the figures show a good increase on 
all meee the rate of increase over former years having 
been steady and satisfactory. 





South Durham Steel and Iron Company. After deduct- 

passeng ing debenture interest and management charges, 83,4577. 
enger-miles per|remxin. It is proposed to place 30,000/. to a reserve 
account, to a dividend of 5 per cent., and to 

carry f 72. Second and third Talbot steel 


furnaces were completed during the past year, and 
an additional Talbot furnace is now required, making 
four in all. This will considerably increase the out- 
put of manufactured steel, an increase rendered ne :es- 
my ag the company’s order-book. The cost will be 
50,0007. Additional plant necessary for the manufacture 
of steel rails 1s estimated to cost 20,000/. The expendi- 
ture on capital account in the past year amounted to 
332,759/., which covers the construction of finishing mills 
three Talbot furnaces, the purchase of 25 acres of freehold 
land, and other extensions. Further working capital is, 

erefore, requisite. The orders in hand will keep the 
works fully occupied at satisfactory prices for a consider- 
able time. The auditors in their certificate point out 
that no provision has been made for depreciation. 


Heavy Moorines FoR THE CUNARD STEAMSHIP Com- 
PANY, Limirep.—An order for extra heavy moorings has 
recently been placed by the Cunard Steamship Company, 
Limited, with Messrs. Brown, Lennox, and Co., Ponty- 
pridd. The mooring-anchors, of the Lennox type, will 
weigh 12 tonseach ; the links, in the buoy pendant, will be 
made of 44 in. and 5 in. in diameter iron, and will weigh 
24 cwt. and 3 cwt. each. The swivels will be of 5§ in. in 
diameter iron, and the shackles of 5}-in. iron. The whole 
equipment will be about 200 tons in weight. 





PERSONAL.—We are requested to state that the Stein- 
Sonnebom Oil Company are removing their offices on the 
lst prox., from 57, Gracechurch-street, E.C., to Royal 
London House, 16, Finsbury-square.—We are informed 
that Mr. E. S. Appleby has been appointed manag- 
ing director of Messrs. Applebys, Limited, the firm 
formed by the amalgamation of Messrs. Jessop and 
Appleby Brothers, Leicester and London, and the Glas- 
gow Electric Crane and Hoist Company. — Messrs. 
Alex. Turnbull and Co., Limited, have just taken over 
the old-established business of the Harrison Engine 
Company, Limited, situated in Salford, Manchester, and 
who aré well known as makers of the Harrison patent 
steam steering-gear. The old works will now be closed, 
and the business. transferred to the new works, situated 
at Bishopbriggs, Glasgow, where the work will be 
carried on under precisely the same management as at 
Manchester. 





Moror-Boats, &c.—We understand that an Inter- 
national Motor-Boat Exhibition will be held at Kiel 
from June 15 to 30, 1907. This exhibition is under the 
patronage of His Royal Highness Prince Henry of 
Prussia, and is supported by the on ag v Baaagal the 
German Sea Fisheries Union, and other bodies. There 
will be eight sections of exhibits, subdivided into a large 
number of classes. he sections include divisions for 
naval, mercantile, fishing, and sporting craft, motors, 
&c., articles of equipment of all kinds, fuel and its pre- 
servation, and. machines for the manufacture of objects 
in the aforementioned sections. The sections are, as we 
have said, subdivided, the classes embracing all craft 
coming within theabovecategory. For instance, the sec- 
tion for mercantile craft is subdivided for passenger- boats 
for harbour and river service, cargo-boats, lifeboats, and 
motor sailing-boats. Every kind of mechanical — 
will be admitted, and not only that to which the term of 
“motor-boating” iscommonly applied—viz , propulsion by 
petrol-motor. Following this exhibition, we are informed 
that one will be held at en from July 5 to 14 next. 
In connection with this exhibition there will be held a con- 
ference of the Norwegian, Swedish, and Danish Fishing 
Industries. Exhibits in this case must be entered by 
Scandinavian or Danish agents, and a list of these may be 
obtained from the British Empire Motor-Trades Alliance 
Limited, 11, Red Lion-square, W.C. As there seems to 
be a good opening at Christiansand and other places for 
trade in engines for fishing-boats, small cargo-boata, &c., 
it is evidently inadvisable to let such opportunities as 
these slip by without any notice being taken of them. 
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CONSTRUCTED BY THE HORSELEY COMPANY, ENGINEERS, LONDON. 


Fig. 
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Tue theatre designer of a generation ago would|both in the structures themselves and in the me- 
doubtless see in the construction of the modern play-| chanical arrangements of the stages, and we shall, 
house many things that would surprise him, and, | no doubt, still see further advances in the future. 
perhaps, in no respect more so than in the way in| The wonderful adaptability of steel and iron has 








| the modern building, however, the most approved form 


STEEL-WORK IN THE PALACE THEATRE, LONDON. |< onstruction now is, to abolish all these columns, 


are supported on stanchions eg in positions where 
they cause no obstruction, the tail of each cantilever 
being securely held down by the brick wall at the back 
or side of the auditorium. 

A very fine example of this class of work is seen in 
what was originally D’Oyly Carte’s Opera House, in 
Shaftesbury-avenye, London, and what is now known 
as the Palace Theatre. Although this theatre has 
now been built for some years, and the construction of 
the auditorium is one of the early examples of the 
application of the cantilever system to this class of 
work, it yet remains such a good example of what 
can be done, that we think some description of it may 
not be without interest to our readers. 

Perhaps the chief feature of this theatre really lies 
in the arrangement of the auditorium with its seats and 
tiers. This arrangement is shown in the three views 
on this page, where Fig. 1 is a vertical section through 
the stage and auditorium, and Figs, 2 and.3 are plans. 

The arrangement of the steel-work, carrying the 
first, second, and third tiers of the auditorium, is 
shown to a larger scale in Figs. 4, 5, and 6, 870, 
from which the general construction may be followed. 
Commencing with the first tier, or the dress-circle, 
shown in plan in Fig. 4, it will be seen that the main 
cantilever girders are placed radially from the front 
to the side and rear walls of the building, and they 
| would, if continued towards the inside of the building, 
converge at a point 19 ft. 6 in. from the face of the 
wall in front of the stage. The longest of the canti- 
levers carrying this tier is marked No. 2 on the plan, 
while No. 1 is nearly the same length, and it will be 
seen that they both run back to the rear wall, where 
they are held down, and are supported between their 
rear ends and the front of the tier by the girder A. 
The cantilevers No. 3 and No. 4 are supported on the 
girder B, and are held down, the latter by the side 
wall, and the former by girder A, and the weight of 
the structure above at the point where it rests. The 
girder B is housed into A. Enlarged views of these 
cantilevers and girders for the drees-circle are shown 
in Figs. 7 to 13 on our first two-page plate, Fig. 9 being 
cantilever No. 1, Fig. 8 cantilever No. 2, and Fig. 7 
cantilever No, 3. 

The arrangement of the cantilevers, &c., of the 
second tier is shown in plan in Fig. 5, e870. In 
their arrangement in this tier the cantilevers are not 
supported by girders, as in the case of the dress-circle, 
but rest on stanchions that are carried by the canti- 
levers of the first tier below. Three of the cantilevers, 
carrying the second tier, are shown in detail in Figs. 
14 to 28 on our first two-page plate. 

The arrangement of the third tier, or gallery, canti- 
levers, &c., is shown in Fig. 6, page 870; and they 
may be seen more in detail, together with their sup- 
porting stanchions, in Figs. 29 to 58 on our first two- 
page plate. Other details of stanchions are also given 
in Figs. 81 to 93 on our second two-page plate. De- 
tails of the curved portion of the third tier, or gal- 
lery, may be seen in Figs. 59 to 66. 

in addition to the steel-work in the three tiers of 
the auditorium, to which we have alluded, there is 
some very good work in the roof over the auditorium. 
A plan of this is shown in Fig. 67 on our first two-page 
plate, and the details of construction in Figs. 68 to 70. 

The gridiron roof over the stage is shown in Figs. 
71 and 72, and details of the steel-work in Figs. 73 
and 74 on our second two-page plate. 

The whole of the steel-work was constructed and 
erected by the Horseley Company, Limited, 11, Vic- 
toria-street, Westminster, S.W., and Tipton, Stafford- 
shire, who were assisted in the designing of the work 
by Messrs. Reade, Reilly, and Jackson, 26, Bedford- 
row, London, W.C. 





IRRIGATION IN VicTortA. — Some twenty years ago, 
| Mr. Deakin, when Minister of Water Supply for Victoria, 
| took up the question of irrigation. He visited the United 
| States, and investigated the irrigation systems in use in 
California, Colorado, and Utah. Mr. Deakin returned 
to Australia much im a my the yee of 
applying irrigation methods to the agricultu evelop- 
soak of Northern Victoria. Large sums have since been 
| spent in constructing weirs on the Goulburn, the Loddon, 
| and the Wimmera, and in sere reservoirs. A net- 
work of channels for water for irrigation for the greater 
| part of Northern Victoria has also been developed. The 
| results attained from the use of irrigation water have, 
| however, not been commensurate with the outlay made, 
|and they have, upon the whole, been disappointing. In 





which steel is now used throughout these structures. | encouraged many forms of construction that would, | the irrigation areas farms are comparatively large hold- 
The advance of our knowledge of fire - resisting | without it, have been practically impossible, or, at ings, ranging from 300 to 500 and 600 acres, and in normal 
materials and construction would also be a matter to | any rate, would have offered little temptation to the | seasons good returns can be obtained from ordinary dry 


command attention. But fire-resisting construction, | engineer or architect to depart from stereotyped forms. 
after all, is often, to a large extent, a form of building erhaps one of the most striking directions in which 


| farming ; and as there was no obligation on the part of 
| farmers to use what may be termed the “ Deakin ” irriga- 
tion water, it remained, to some extent, unutilised. 


in which steel finds a place, and so contributes to the | this adaptability has tended is in the design of the | Trrigation was also attempted by municipal authorities 


importance of its position. We do not need to go far | galleries of theatres and public halls, in cases where 
in order to see very fine examples of the uses of steel | there are several tiers of galleries, one above the other. 
in theatre construction ; for in London, as well as in|In the older theatres we still see theee galleries sup- 


|and irrigation trusts, and this led to the absence of a 
sustained and continuous irrigation policy. In dry seasons 
Victorian farmers clamoured for water; but in normal 


the provinces, there are playhouses in which this | ported along their fronts by columns, which often | seasons they found they could do without irrigation 





material has been employed with much ingenuity, 





cause a very eonsiderable obstuction to the view. In | water, and it was, accordingly, neglected. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 12. 

Asovr 75 per cent. of the furnace capacity for 
foundry and Bessemer pig has been sold for delivery 
during the second quarter of the coming year. 

at deal of buying is now being attempted for de- 
ivery during the third quarter of the year, and nego- 
tiations are now being conducted with the managers of 
Southern furnaces, with a view of obtaining a sufficient 
supply. Most of the Southern furnace people are 
hesitating about accepting the offered business. Some 
sales have been made this week on a basis of 19 dols. 
for No. 2 for the third quarter, but it is not probable 
at present that the attempted negotiations will be con- 
summated favourably for the buyers. A great trouble 
exists in obtaining iron from Alabama owing to lack of 
locomotives to haul the trains. At one point alone in 
Alabama 300 cars have been loaded since October 
awaiting shipment. There is a fair degree of activity 
in English and Scotch irons for ph shipment for 
the first quarter of the year. A great deal of English 
iron will be required during the first half of next 
year, and some large buyers in the interior will 
probably close before the end of this month for large 
supplies to be delivered when called for. The pro- 
duction of coke in the Upper Connellsville region 
during the past week was 289,152 tons; in the Lower 
Connellsville region, 125,539 tons. There is very 
little business at present in finished steel products, 
and the only inquiries on the market this week are 
for railroad bridges and for ordinary highway bridges. 
It was announced to-day that 15,000 tons of steel 
will be wanted to construct the Blackwell Island 
Bridge at New York City. A large steel plant is to be 
erected in Western Pennsylvania by independent steel 
interests, and the estimated cost of the plant will be 
7,000,000 dols. It will be built on the Monongahela 
River, and will employ 3000 men. Other large steel 
building enterprises are under consideration, and the 
decision to erect large steel works may be announced 
at any time. 

The shipments of lake iron ore for the month of 
November were 3,500,000 tons, which brings the total 
shipments from the Lake Superior region up to Decem- 
ber 1 to 36,750,000 tons. About 500,000 tons re- 
main tocome down, Arrangements are being made 
in that region for the opening of new mines, which 
will, perhaps, very largely increase the production of 
ore during the coming year. 

The finished-iron market has been rather quiet for 
a few days, because most of the requirements are now 
covered, and the only buying that we may look for 
during the next two or three weeks will be of small 
lots for store requirements. 

Sheet iron has also quieted down, but the mills are 
everywhere crowded to the fullest capacity, and have 
an assured winter’s work ahead of them. 

The price of old material of all kinds continues to 
advance, and the supply is far from being sufficient. 
Heavy cast scrap and steel scrap are particularly 
wanted. The larger consumers of scrap have made a 
raid on the market, and they are endeavouring to 
corner supplies. This is the cause of the advance, 
which has driven out of the market a large number of 
the smaller bnyers who cannot afford to pay present 
prices. 








NOTES FROM THE NORTH. 

GLascow, Wednesday. 

Glasgow Pig-Iron Market.— Last Thursday morning the 
pig-iron market opened well, but closed easier. The 
turnover consisted of 14,000 tons of Cleveland warrants 
at 61s. 9d. and 61s. 6d. cash ; 62s., 62s. 3d., and 64s. 104d. 
one month ; 62s, eighteen days; 62s. 24d. twenty-nine 
days; and 62s. 10d. three months. Closing sellers 
quoted 61s. 5d. cash and 61s. 11d. one month. Hema- 
tite was quoted easier at 80s. 9d. one month sellers. 
In the afternoon the tone was inclined to be a little 
irregular, and close on 14,000 tons of Cleveland war- 
rants were done at from 6ls. 64d. to 61s. 44d. cash, 
at 62s. one montb, and at 62s. 7d. three months, The 
closing quotations were 61s. 54d. cash and 62s. one 
month sellers. Hematite—1500 tons—changed hands 
at 803. 44d. twenty-one days and at 80s. 9d. one month, 
with buyers over for the latter position. On Friday 
morning the market was stronger and Cleveland warrants 
were done at 623., 61s. 104d., and 62s. 14d. cash, 62s, 6d., 
623. 44d., and 62s. 74d. one month, and at 62s. 11d. three 
months. Closing sellers quoted 62s, 2d. cash and 62s. 74d. 
one month. Hematite was dealt in at 8ls. 3d. one 
month, with sellers over, and the total turnover of 
the session was about 18,000 ions. In the afternoon 
the tone was fairly steady, and Cleveland warrants 
changed hands at 62s. 14d. and 623. 2d. cash, between 
62s. 74d. and 62s. 64d. one month, and at 63s. 7 three 
months, and cl at 623, 2d. cash and 62s. 74d. one 
month sellers. Hematite was. done at 80s. 6d. cash, 
81s. 2d. one month, and Sls. 9d. three months. The 
dealings amounted to about 8000 tons allin. On Monday 
morning, when the market opened, the tone was firm, and 
Cleveland warrants were done at 62s. 2d. cash and 62s. 7d. 
one month, and then dealings took place at 62s. 44d. 
cash and 62s. 104d. one month, and 63s. 3d. three months. 
At the close there were sellers at 62s. 44d. cash and 
62s. 10§d. one month. The dealings amounted to 6000 


tons, and there was also some business in options. 
Hematite was quoted 81s. 6d. one month and 81s. 9d. 
three months sellers, and there were buyers at 81s. one 
month, but no transactions were recorded. There was 
no afternoon session, the market being closed for Christ- 


A | mas holidays until Thursday morning, when business will 


be resumed. The settling prices were :—Scotch, 67s. 6d. ; 
Cleveland, 623. 44d.; Cumberland hematite, 80s. 9d. ; 
and Standard foundry iron, 61s. 74d. 


Sulphate of Ammonia.—The sulphate of ammonia 
market has lately been very dull, and during the past 
week the demand has not increased. The price is quoted 
easier at 11/. 153. to 11/. 17s. 6d. per ton for prompt busi- 
ness, Glasgow or Leith, and there is practical) 7 no + 
on forward account. The amount shipped from Leit 
Harbour last week was 538 tons. 


Scotch Steel Trade.—The prevailing conditions in the 
Scotch steel trade are almost unaltered from last week. 
The various works are all busy turning out material 
before closing down for the annual New Year holidays. 
In most cases work will cease from Friday, the 28th, until 
Monday week, but it is said that several of the establish- 
ments may not resume under a fortnight. There is a 
fair all-round inquiry at present, and one or two good lots 
have been ked. Prices are still firm, but so far no 
official advance has been made. A meeting of the trade 
was held in pag last Friday afternoon, and, after 
discussion, it was decided to leave unaltered the present 
official minimum selling prices. Producers are, never- 
theless, quoting 10s. per ton over these rates. 


Scotch Tube Trade.—At a meeting of the Scotch tube 
trade, held at the end of last week, it was decided to 
reduce the discount by 24 per cent. off the gross, for 
screwed and socketed tubes and fittings. 


Advance in Steel Sheets.—At the end of last week the 
local manufacturers of steel sheets made an advance of 
2s. 6d., 5s., and 7s. 6d. per ton in the price of all sections, 
according to gauge. 


Scotch Pig Iron.—The Scotch pig-iron trade continues 
to exhibit a healthy tone, and the iron is being used up 
as fast as it is being turned out. The foreign demand 
shows little sign of falling off, and inquiries are still 
coming to hand freely. The home demand is also very 
strong. 


Malleable Iron.—There has been little or no change in 
the conditions ruling lately in the malleable iron trade. 
It is stated, however, that several good inquiries are in 
the market, and there is every prospect of the orders 
being placed locally. 








Drivinec-Be.ts.—As an example of the long life which 
can be attained by a driving-belt, we are informed by the 
Gandy Belt Manufacturing Company, of combe, that 
a belt which they supplied in 1880 was repaired for the 
first time last week, after nearly 27 years’ service. 
Another of their belts, 16 in. wide, has been running 
night and day for 19 yeara. 





Water Suppty or Lincotn.—Professor Edward Hall, 
the geologist who first recommended boring into the sand- 
stone for water at New Boultham, Lincoln, takes a more 
hopeful view of the situation than that entertained b 
the Town Council. Since the bore penetrated to a dept 
of 2015 ft., and the sandstone was well pierced, operations 
have been in progress night and day; but the result has 
so far been unsatisfactory. In a report to the water- 
works committee, the Professor observes:—‘‘I agree 
with Mr. Griffith in thinking that the bore should be 
carried further down into the sandstone, in which case it 
may happen that a similar conglomerate to that at Gains- 
borough may be proved, with the result of bringing an 
accession of fresh water. I understand that the contract 
for the boring is for a depth of 2200 ft. As the depth 
now reached is 2015 ft., there is an additional depth of 
185 ft. remaining unproved. It is very desirable that 
this rock should be penetrated. I would observe, as a 
source of confidence, that as the impure waters are being 
drawn out from the boring at Boultham. they are bein; 
replaced by purer waters flowing in from the west. 
consider that all underground waters drawn from beyond 
the valley of the Trent are, in the ordinary sense, fresh.” 





Coventry ENGINEERING SocietTy.—A lecture on ‘‘ Light 
Aluminium Alloys ” was given on December 15 by Mr. 
J. E. Stacey, B.Sc., before the Coventry Engineering 
Society. During his remarks the lecturer discussed the 
**burnt ” condition of such alloys. These were found to 
contain a greater percentage of oxygen and nitrogen than 
sound alloys, and the lecturer considered that the condi- 
tion resulted from an absorption of oxygen and nitrogen 
from the air in the melting. Analysis showed, for in- 
stance, that the amount of nitrogen increased from 0.1 per 
cent. in good metal to something of the order of 0.4 per 
cent. when in the ‘‘ burnt” condition; as much as 0.6 
per cent. of alumina oxide may also be found in bad 
cases. Loss of strength is one of the characteristics of 
this state, a 90 per cent. alloy in one instance only having 
a tensile strength of 6.8 tons per square inch as against 
10 tons per square inch when in good condition. The 
bad condition is characterised by large crystals. It was 
stated that micro-photographs and chemical tests are as 
yet not far enough advanced in this direction to be of any 
material assistance in the selection of alloys, and physical 
tests at present are the best guide, though it is hoped 
that before long valuable and practical conclusions will 
be derivable from work in the other branches of inves- 








tigation, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron and Steel Trades.—At many of the large iron 
and steel works the holidays have been shorter than they 
were last year, except in departments where repairs have 
to becarried out. ‘There isalso a very satisfactory weight 
of work with which to enter on the new year. Further 
progress has been made in settling the contracts for the 
armour, forgings, &c., required fur the three new battle- 
ships of the Dreadnought type and other fighting ships 
included in the Government’s last naval programme. In 
the previous programme provision was made for three 
crui wy about tons of armour. On this 
work the local firms have been more or less en 


ed 
during the year, lately on the finishing processes. tter 
employment is looked for next year, as a battle- 


ship carries about twice the weight of armour of a 
first-class cruiser, In supplying the armour the three 
local firms are to have a share. Any one of them, 
however, could supply all the armour needed for all 
the ships, so the plants will not be long fully occu- 
pied. ‘There is prospect of work coming in from foreign 
“ny “magna It is only a question of finance. There 
as been a heavy call for forgings, both heavy and 
light, for other purposes, and there is agra for 
full employment for some time to come. The railway 
branches, taking them all round, have had a brisk year, 
and order-books are still well filled. The output at some 
works has been enormous ; ‘amongst the lighter trades the 
most pi rous has been the file and tool branches. Manu- 
facturers have had a demand for all they could produce, 
and makers of high-speed tools have had to further ex- 
tend their premises. 


The Coal and Coke Trades.—At all the local collieries 
full holidays are being observed, and numbers of men 
will not resume work until after New Year’s Day. Large 
consumers were anxious to secure as eS stocks as they 
could in anticipation, but owing to the serious delays on 
the railways they were only partially successful. The 
steam-coal pits will be able to go on full time again, as 
there is no decline in the calls upon them. The railway 
contracts are still only partially settled. The severe 
weather that has set in will benefit the house-coal branch, 
which, for some weeks, has scarcely been up to the 
average for the time of year. Coke makers generally 
have had a very busy year, the calls upon them increasing 
as it has gone on. ‘They have also been able to maintain 
prices. The outlcok is encouraging. 








Rais in CanaDA.— Notwithstanding the great activity 
which is being displayed at present in connection with 
railway construction in Canada, the demand for British 
rails in the Dominion has experienced a serious contrac- 
tion of late, the imports for the eleven months ending 
November 30 having been only 7127 tons, as compared 
with 31,455 tons in the corresponding period of 1905, and 
39,739 tons in the corresponding period of 1904. The 
value of the British raiis imported into Canada in the 
eleven months ending November 30 was 42.405/. The 
corresponding value of the American rails imported in 
the current fiscal year was 109,764/. British rails enter- 
ing Canada are only subject toa duty of 44 dols. per ton, 
while American rails have to pay a corresponding duty 
of 7 dols. per ton. Notwithstanding this, American rails 
have found a much better market during the last few 
months in Canada than British rails, the favourable dif- 
ference in the import duty charged upon the latter being 
neutralised by the heavier cost of delivery. The great 
difficulty with which British rails have, however, to con- 
tend in Canada is the encouragement afforded to Canadian 
works in the matter of rail production, 





Frrx-Trsts wiITH FIrg-ExTINGUISHERS.—The appear- 
ance of the 115th of the red-books which are published 
by the British Fire-Prevention Committee is particularly 
worthy of notice, because the book contains a description 
of the first tests that the committee have undertaken of 
a portable hand-extinguisher. The object of the tests 
was to ascertain tho effect of the application of ‘‘ Kyl- 
Fyre” dry-powder extinguisher (an apparatus made by 
the ‘‘ Kyl-Fyre” Company,‘of Eastbourne) upon various 
burnivg materials, both in a confined room and in the 
open. The following were the tests applied :—Three 
tests to ascertain the effect of the application of the 
extinguisher on a fire which was started at a dressing- 
table in a room, with curtains above, and loose 
material a make a fairly food blaze in a short time ; 
two tests to show the effect of the powder on a burning 
crate of loose w wool ; two tests to show the effect of 
the powder on a heap of burning rubbish composed of 
hay, straw, and w scraps placed in the centre of a 
room ; four tests in the open, when the effect of the appa- 
ratus was tried on burning wood laths sprinkled with 
spirit ; one test was in the open, to ascertain if the 
burning vapour of petrol, sprinkled on boards, could be 
extinguished. One test was made on burning straw in a 
high rack in a stable, two tests in which the extinguishing 
effect of the powder on burning celluloid was tried, while 
another test was carried out on a heap of burning oily rags 
and dirty cotton waste. Asa result of these tests, 1t was 
found that, with the exception of the burning celluloid, 
as soon as the _— came in contact with the blazing 
material, the flames were subdued and extinguished. 
The wder, however, did not appear to stop the 
smouldering of any loose materia], which continued to 
smoulder for some time, and in several cases in burst 
into flames, and had subsequently to be extinguished 
with water. The ‘‘ Kyl-Fyre” powder is a secret com- 
position, put up in cylindrical tubes of two sizes. In case 
of fire, a cap is removed from the tube, and the powder 
is thrown into the base of the flame. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.essrovucH, Wednesday. 
The Cleveland Iron Trade.—The market, as usual, is 
closed for the Christmas holidays. In the absence of busi- 
ness the fixing of quotations is not an easy matter. The 
value of No. 3 g.m.b. Cleveland pig is about 63s. f.o.b., 
and the last business reported in East Coast hematite pig 
was at 8ls. 6d. for mixed numbers delivered over the first 
half of next year. Considerable business is looked for 
when the holidays are over. 


Manufactured Iron and Steel.—Most of the works in the 
district are closed, but some firms are curtailing their 
holidays this year, as they have such a lot of work on 
hand, some of which customers are anxious to receive as 
early as possible. Still further advances in quotations are 
expected to be made early in the year. Market rates 
stand :—Common iron bars, 7/. 153. to 8/.; best bars, 
8/. 103. ; best best bars, 9/.; iron ship-plates, 7/. 103. ; iron 
ship-angles, 72. 15s.; iron ship-rivets, 8/. 2s. 6d.; steel 
bars, 7/.; steel ship-plates, 7/. 103.; steel ship-angles, 
71. 2s. 6d. ; steel ee 81. 53.; steel joists, 62. 15s. ; 
steel sheets (singles), 8/. 15s. ; steel sheets (doubles), 97. ; 
and heavy steel rails, 6/. 12s. 6d. to 6/. 153.—all less 24 per 
cent. discount, except rails, which are net at works. 


New Graving Dock for Middlesbrough.—Messrs. John 
Aird and Co., Westminster, have secured the contract 
for the new graving dock and shipbuilding yard to be 
constructed on 160 acres of Tees foreshore at Cargo 
Fleet, for Smith’s Dock Company, Limited, of North and 
South Shields. Two graving docks are to made: 
one 550 ft. long by 66 ft. entrance by 25 ft. depth 
at high water of ordinary spring tides; the other 
450 ft. by 60 ft. entrance by 25 ft. depth. Both 
docks will be constructed so that they may be readily 
extended. Messrs. Smith will continne their dock- 
ing business on the Tyne, but they intend to transfer 
to the Tees their shipbuilding operations. In their new 
shipbuilding establishment on the Tees Messrs. Smith 
intend to confine themselves to the building of small 
craft of special design. A start is to be made with the 
work immediately, and it is expected to complete in 
about two years. Mr. J. Mitchel Moncrieff, of Newcastle- 
on-Tyne, has designed the docks, and will supervise the 
construction. 


Fuel.—Coke continues scarce, and very high rates have 
been paid for early delivery ; but the contract price of 
medium blast-furnace kinds delivered here over the next 
six months remains at 22s. 6. 








Warter-Powrr.—According to the Klettricista, there 
are 24,486 water-falls and torrents in the Italian kingdom, 
which could generate a total of almost 3,000,000 horse- 
power, Of these, 38.37 per cent. are to be met in the 
northern, 26.06 per cent. in the central, and 30.07 per 
cent. in the southern provinces, 5.43 per cent. in Sicily, 
and 0.07 per cent. in Sardinia. Besides this available 
source of power, the larger water-courses could yield 
about 800,000 horse-power, of which only 175,000 are 
being utilised. The Tiber alone furnishes 100,000 horse- 
power, but this is one-fifth only of its capacity in this 
respect, 





Funicurak Axrriau Rattways.—A funicular aerial 
railway has been for some time proposed for facilitating 
ascents of Mont Blanc, and a line of this description is 
now actually in course of establishment for the ascent of 
the Wetterhorn, The line commences near the upper 
glacier of the Grindelwald at an altitude of 50337 ft., and 
it reaches the Gleckstein cabin in two sections of 
2466 ft. Sin. and 2733 ft. 4 in. These two sections are 
worked independently of each other, and the first of 
them, which reaches as far as the Engg, is tolerably well 
advanced. In order to effect the aerial communication 
two cables, each 1? in. thick, are employed, each being 
capable of carrying vehicles; they are anchored at the 
upper end and held down at the lower by heavy weights. 
This arrangement renders the tension of the cables con- 
stant and independent of traffic changes, as well as 
of variations of temperature. The vehicles passing over 
the cables are furnished with pulleys or wheels, 
1 ft. 114 in, in diameter, as well as with various appa- 
ratus for preventing accidents in case of a rupture of 
the tractive cable, which is 1.18 in. in diameter. The 
carriages are capable of containing sixteen persons, and 
they are fitted with a special brake at the disposal of the 
conductor. The speed arranged for is 5 ft. per second. 
There are two lines at a distance of 26 ft. 8 in. from each 
other ; one of these lines is used for ascending and the 
other for descending vehicles, an endless tractive cable 
serving for each. The working system is, accordingly, 
nearly in a state of equilibrium, and a motor of 70 horse- 
power is sufficient to assure the movement of the 
vehicles. The Wetterhorn funicular aerial railway is 
the first application of the system in Europe, but it 
has been employed for some time in America. The 
Argentine Government claims to have constructed the 
longest and highest funicular line in the world; it 
unites the Mexicana mine in the Cordilleras with the 
Chilicito Railway Station in the province of La Rioja. 
The Argentine line extends over 213 miles, and it is 
divided into eight sections, each having aerial cables. A 
journey over the line occupies four hours, and in the 
course of it the passengers pass through almost all 
imaginable climates, as at one time they are in a region 
of eternal snow, while later on they find themselver in a 
tropical atmosphere. In their downward course the 
Argentine aerial vehicles are loaded with minerals; while 
in their upward journeys they carry food for the working 
staff, fuel, construction materials, tools, mails, &c. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Business in large steam-coal has, of course, 
been a good deal interrupted by the holidays. The best 
Admiralty descriptions have been quoted at 163. 6d. to 
16s. 9d. per ton, while secondary qualities have ranged 
from 14s. 6d. to 163. per ton. The house-coal trade has 
continued strong ; the best ordinary qualities have made 
133. 6d. to 14s. 6d. per ton, while secondary descriptions 
have made lls. to 13s. per ton. No. 3 Rhondda large 
has brought 16s. per ton. Patent fuel has shown scarcely 
any change. Foundry coke has made 23s. to 25s., and 
furnace ditto 17s. 6d. to 183, 6d.per ton. As regards 
iron ore, Rubio has been quoted at 223. to 223. 6d. per 
ton, and Almeria at 21s. 9d. to 22s, per ton, upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c , to Cardiff or Newport. 


Keyham.—The Prince of Wales will visit Devonport 
early in March for the purpose of opening the Keyham 
extension works. The extension was practically opened 
in August, when the Hibernia was launched. The under- 
taking has been in hand altogether for about ten years. 
Two hundred and fifty tons of railway iron have arrived 
at Keyham for railway lines round the docks, basins, and 
jetties. 


Welsh Railway Trafic.—The revenue of the Barry 
Railway this half-year has been 340,806/., as compared 
with 300,380/. in the corresponding period of 1905; that 
of the Rhymney Railway, 145,825/., as compared with 
136,075/.; and that of the 
compared with 442,708/. 


The Steel Trade.—In consequence of the prosperity of 
the steel trade wages will be advanced 4 per cent. on 
January 1. 


Welsh Patent Fuel.—The exports of patent fuel from 
Cardiff, Newport, Swansea, and Port Talbot amounted 
in the first nine months of this year to 1,060,617 tons. 
This total exhibits an increase of 219,997 tons as com- 
pared with the corresponding period of 1905. 


The Severn Tunnel.—By permission of the chief engi- 
neer of the Great Western Railway Company, a party of 
students of the engineering departments of the British 
Merchant Venturers’ Technical College, accompanied by 
Professor Munro, were able to examine the machinery 
at the Severn Tunnel pumping station. 








MISCELLANEA. 
AccorDING to the Revue Maritime, the maximum daily 
pry at the Japanese dockyards was 2 yen (4s. 2d.) up to 
ay 1 last, since when it has been increased to 2.50 yen 
(5s. 2d.), owing to increase in the cost of living. The 
lowest wage is 0.50 yen (1s.) per day. 


According to the Feuille Fédérale Suisse, a concession 
has been granted to MM. Romain Avanzini and Eugene 
Nyauld, for the construction of a rack railway from St. 
Gingolph to Gramont, and eventually to the Comettis de 
Bise. The cost of the undertaking is estimated at about 
146,0002., of which some 81602. will be rezerved for the 
purchase of rolling stock. 


A pretty compliment was recently paid to early British 
engineers in a ceremony which took place at Munich on 
October 23. This event was the occasion of the formal 
handing over by the Union of Railway Administrations 
to the German Museum at Munich of an exact reproduc- 
tion of Puffing Billy, the oldest locomotive in existence, 
now preserved in the South Kensington Museum. The 
Munich engine is an exact counterpart of the original, 
and has been tested under steam, when a train load of 
384 tons was hauled at upwards of six miles per hour. The 
work was carried out at the central shops of the Royal 
Bavarian State Railways at Munich. 


According to Indian Engineering the work on the 
Mari Kanave Dam, in the State of Mysore, is nearly 
completed. The construction of this dam was started in 
August, 1898. It is situated on the Vedavati River, and 
has a capacity of 30,000 millions of cubic feet. The catch- 
ment area served is 2075 square miles in extent. The 
dam is 1330 ft. long across the top and 142 ft. high, the 
thickness at the base being 152 ft. and at the top 15 ft. 
The surface area of the water held up is about 34 square 
miles. The water will be conveyed through a system of 
canals, the main channels of which are 30 miles long, to 
about 25,000 acres of land, for irrigation purposes. 


On the 6th inst. a lecture was delivered before the 
Royal Engineers, Chatham, by Mr. A. Hands, on the 
‘** Protection of Buildings from Lightning.” The lecture 
was illustrated by a chart of England and Wales, showing 
the objects struck during a period of about nine years. 
With regard to schemes or plans of protection, the 
lecturer considered that no set rules could be formulated, 
it being necessary to consider each case separately, and 
with due reference to all masses of metal in and about the 
structure. As regards the relative value of iron and 
copper conductors, it was stated that the questions of 
conductivity and dissipation of energy were of trifling 


importance, the difference in the two metals being for h 


these purposes inappreciable. With regard to durability, 
however, iron was far behind copper, and in order to 
obtain equally durable conductors, those of iron must be 
made of such size that they really become more costly 


than suitable ones of copper. 

A steam rail-motor vehicle pomeming: several distinc- 
tive features has recently been built by the St. Louis Car | 
Company. This coach is 82 ft. 6 in, in length, the top of | 
the chimney is 15 ft. 2 in. from the rail-level, and the body 
has an over-all width of 10 ft. These dimensions are per- 
mitted by the liberal loading-gauge of the country. The | 
boiler of this coach is of the water-tube type, rectangular | 


aff Vale Railway, 453,824/., as | mi 





in general form, and made up of doubled tubes connected 
withadrum. The heating surface is 1215 square feet, 
and the grate area is 43.5 square feet. The working pres- 
sure is 250 lb. per square inch. Oil-fuel is used for firing and 
five burners are provided in the fire-box. The engine is fixed 
to the front bogie and drives the front axle of the truck by 
meansof gearing. Theengine hastwo cylinders, with piston- 
valves worked by the ordinary link-motion. The cranks 
are enclosed in casings, which form ley of the supporting 
scheme. The cylinders are suspended just at the back of 
the centre casting of the truck, and at the forward end 
rest on the front axle, where caps and bushings are pro- 
vided. This arrangement follows the three-point suspen- 
sion principle, and in general plan is similar to the 
method adopted in electric motor traction work. The 
crank axle is carried by the engine castings just at the 
back of the front car axle. The cylinders are 11 in. in 
diameter by 13 in. stroke, and the whole of the me- 
chanism is between the frames. The truck wheels are 
coupled. The engine is of 275 horse-power. 


The Railway Age describes a novel method of concrete 
bridge construction, which has been oe successfully in 
the erection of a railway bridge over the Kishwaukee 
River on the Elgin and Belvidere Electric Railway, in 
the United States. The method adopted enables a bridge 
to be erected without the use of wooden centering, an 
overhead cableway being the most important piece of 
apparatus employed. Each span of the bridge in ques- 
tion is made up of two arch ribs, connected at intervals 
by diaphragms, of which there are eight to each span. 
he bridge is of four spans of 874 {t. each. The width is 
14 ft. over all. The arch ribs are 2 ft. 8 in. deep at the 
centre, and 4 ft. 24 in. deep at the springings. In the 
construction, of the bridge a number of sections of U- 
shaped reinforced concrete troughs were made and sus- 
pended in position. For this purpose either a travelling 
timber frame or cableway may be employed. When 
placed the first U-shaped section is supported by the 
abutment on the one hand, and a guy rope running 
to a derrick pole standing on the abutment or pier. 
The next trough section is suspended also by guy-ropes 
to the derrick-pole, and rests on one side up against the 
section first put into position. Work proceeds from each 
abutment simultaneously, and finally the key section is 
dropped into place. The guy-ropes are provided with 
turnbuckles, so that adjustment of height may be made 
for any or all the sections. This concrete mould having 
been completed, and the reinforcing bars having been 
arranged, the mould is filled in and the side walls com- 
pleted. In this instance the bridge was completed in 
thirty days. The trough sections were made in sheet-steel 
moulds, the mould being removed after 24 hours. The 
floor of the bridge, of reinforced concrete, carries a single 
track laid on rock ballast. 








IRRIGATION IN INDIA.—The Gazette of India recently 
reviewed the results of the irrigation system in that 
country for 1904-5. The working on all systems resulted 
in a profit of 7.01 per cent. on the capital outlay. Twenty 
millions of acres were irrigated, producing crops of an 
estimated. value of 4 crores of rupees. The returns varied 
very much, the highest being that on the Shidani Canal 





system, which resulted in a percentage of 25.88. The 
Lower Chenab came second with 24.48 per cent. 
ConTracts.—Messrs. Joseph Wright and Co. have 


contracts in hand for a number of Berryman valorifiers 
and heaters, and also for water-softening and heating 
pee among the latter being orders from the Barrow 
ematite Steel Company for plant to deal with 15,000 
gallons per hour, and for Messrs. Steel, Peech, and Tozer for 
a 20,000-gallon plant.—The contract for the new coaling 
staith for the Hartlepool Docks of the North-Eastern 
Railway Company has been placed with Messrs. John 
Albot and Co., Limited, of Gateshead-on-Tyne. The 
staith will be 1260 ft. long and 84 ft. broad, about 1500 
tons of steel-work being required in its construction. 
Messrs. John Albot and Co. also have in hand four 
sam portable quay cranes for Durban.—Messrs. 
illans and Robinson have received an order for a 1700- 
kilowatt continuous-current turbine set, with condensing 
lant, for the St. Andrew’s Cross Station of the Glasgow 
orporation electricity department.—An order has been 
recently given to the firm Franco Tosi, of Legnano, Italy, 
for three steam-turbines, of 12,000 horse-power “a 
These turbines are the biggest units which have ever 
been built by any European or American firm in the 
line of installations for land service. They will be 
installed in a new electric central station in Buenos 
Ayres, which the Deutsch Ueberseeische Elektricitiits- 
Gesellschaft, Berlin, formed with German and English 
capital of, at present, 72,000,000 marks, is building. Franco 
Tosi have supplied already for the other plants of this 
company in Buenos Ayres and Santiago twelve steam- 
engines of 1000 to 3500 horse-power each, totalling to about 
19,000 horse-power, besides two turbines of 6000 horse- 
aw each. Another turbine of the same power is in 
and. Further groups will be added in the near future; 
the capacity of the complete new works will be of 120,000 
orse-power. These three turbines will be based on the 
Parsons patenta, of which the Tosi firm are licensees. 
The details will be modified, especially in connection 
with the governor, &c. The construction of steam- 
turbines, which the Tosi firm commenced two years ago, 
has grown rapidly, as is proved by the numerous other 
orders booked, for a total amount of 63,000 hor:e-power.— 
We hear that Messrs. Merryweather and Sons have re- 
ceived an order for a self-propelling fire-boat for Genoa. 
The new vessel will be one of the most powerful in the 
world, being fitted with twin. screws and penee of a capa- 
“~ of over 4000 gallons per minute. The speed will be 
10 knote, 
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STEELWORK IN THE PALACE THEATRE, LONDON. 
CONSTRUCTED BY THE HORSELEY COMPANY, LIMITED, ENGINEERS, LONDON. 


(For Description, see Page 867.) 
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GALLERY CANTILEVERS. 


Fig 6. 
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THE POSITION OF THE SUBMARINE. 
Tue building of very big warships enhances the 





the fore the policy of constructing submarines. 
If a small, cheap boat, like a submarine, stands as 
good a chance of bagging a two-million- pound 
Dreadnought as she does of exterminating a one- 
million-pound Majestic, then the efficiency of the 
small boat is distinctly advanced. So much being 
evident, the question remains, What is the 
chance? That it is considered to be an increasing 
one may be gathered from the fact that every 
first-class Power is devoting greater attention to 
the acquisition of a satisfactory design of submarine 
boat ; and shows more readiness to provide money 
for the building of such craft. It is therefore oppor- 
tune to consider the whole question in connection 
with the details of the past year’s work in our own 
Navy given in another article in this issue, and of 
the great advance lately attained, as a consequence 
of research work, in propelling machinery for sub- 
marine use. We have in commission, or in course 
of construction, over forty submarines ; but in view 
of the activity of foreign Powers it is more and more 
to be regretted that our Admiralty reduced the 
number to be laid down during the current financial 
year from twelve to eight, and the facts since dis- 
closed strengthen the objection to this course which 
we expressed at the time. 

Our chief rival in the possession of weapons for 


- | submarine warfareis France. The French Govern- 


ment were ahead of us in adding submarine boats 
to the navy of the Republic, and now holds the 


in | superior position so far as numbers are concerned. 


According to an Admiralty return, France had 
thirty-nine submarine boats completed last spring 
—as against our twenty-five—and fifty building, Pe 
projected, as against our twenty-three. Some of 
the French boats appear, on paper at any rate, far 


be |More powerful than our own. Thus the French 


had eighteen boats in construction, of a displace- 
ment of 391 tons, each fitted with no less than seven 
torpedo tubes ; whilst there were six others under 
construction, each of 383 tons, and having six 
torpedo tubes. Our own boats of the ‘‘C” class, of 
which there are eleven building, are of 313 — 
and have but two tubes each, although the — 
carry four torpedoes. There is every proba im 
however, of a considerable increase in the size and 
power of the new British boats. 

The British fleet of submarine boats has, 0g tame, 
the great advantage of bein of homo- 
geneous groups, whilst the ~—— vessels are a 
very mixed collection. How far this would affect 
tactics in this entirely new field of warfare it is 
difficult to say, but it is probable that it would 


s72| have a considerable influence. The original idea 


of operation with the submarine boat was that a 
single one would creep out and catch the battle- 
ship or big cruiser unawares. The same theory 
was held when the torpedo-boat first came to the 


6|fore, but it was speedily found to be ill-founded ; 


both manceuvres and the small amount of war ex- 
perience that has accrued having shown that attack 
in group is the proper manceuvre. Of course, if 
the torpedo-boat could make reasonably sure of 
surprise, and of the trustworthiness of its weapon, 
the single-unit attack would be the most pro- 
fitable ; but concealment until within torpedo 
range is by no means to be depended upon; and 
thus when attacking in Rroupe a second or third 
may get its blow home while attention is being 
devoted to one or two others. 

With the submarine the details are different, 
but the ultimate principle is much the same. 
The submarine has a means of concealment denied 
to the torpedo-boat, but she is very much slower, 
and when she takes advan of her means of con- 
cealment, by submergence, she cripples her power of 


attack enormously in some respects. It may be con- 
cluded that no belligerent vessels during any future 
war will lie at anchor, unless in a well-protected 
harbour, or in waters so far distant as to preclude 
the possibility of submarine attack ; we have, there- 
fore, only to consider manceuvres under steam. An 
American naval officer, who has made submarine 
vessels.a study, has said that ‘‘ the submarine, when 
within torpedo range, is superior to the battleship, 
since the battleship is vulnerable to the to 

—the weapon of the submarine.” This wale, 
Lieutenant Halligan, does well to emphasise the 
words he puts in italics; but even when within 
torpedo range the submarine has not victory as- 
sured. Torpedoes fired from a submarine do not 
always hit their mark, although the application of 
the gyroscope has done wonders in ad ing to their 
trustworthiness. A British boat having four tor- 


to| pedoes on board, or a French boat with seven 


tubes—we are not aware how many torpedoes the 
latter vessels carry—might have a further chance ; 
but unless the o were to be fired at random, 
the boat would have to come to the mene in 
to sight for a second shot, supposing the ship had 
not, in the meantime, steamed out of range. 

In order to make an effective attack upon a ship 
under way, it is necessary that the submarine boat 
should intercept the vessel in her course. The 
legend surface speed of the ‘* CO” class of British sub- 
marines is 13 knots, and their submerged speed for 
3 hours is put down at 84 knots. These are really 
remarkable rates of travelling for vessels handi- 
capped-in the manner submarine boats necessarily 
are, but it is anticipated that the ‘‘D” class will 
make 15 or 16 knots on the surface and 9 knots 
submergéd. Some of the forthcoming French boats 
have been assigned 13 knots and 8 knots respec- 
tively for surface and submerged — whilst 
the two most recent] i; vessels are intended 
to have 15 knots and 8 knots ; but the designs are 
not yet complete. 

We will suppose, however, that a submarine 
boat has reached the 14-knot and 9-knot stan- 
dard. If the boat were to sight a hostile ship 
approaching directly towards her at 16 knots 
when at a distance of 4 miles, it would take a 
quarter of an hour for the ship to reach the sub- 
marine, supposing the latter to be stationary. That 
would be a piece of great good luck for the sub- 
marine, and, though it might occur, the probability 
is hardly great enough for it to be depended u 
We will suppose, however, that, in place of the boat 
being right in the enemy’s path, the ship is steam- 
ing on a course that would pass the position occupied 
by the submarine at the time of sighting at a 
distance of 2 miles, the distance at which the ship 
was discovered being again 4 miles. The submarine 
would have her enemy as she sighted her 30 deg. 
before the beam. To take a simple case: if the 
boat, travelling at 9 knots, made directly for the 
course the ship was pursuing, it would take her 
rather more than 13 minutes to do the 2 miles 
which would bring her to a point cutting the ship’s 
course, or, say, nearly 13 minutes to come within 
as ag range. In the meantime the ship would 

have been occupying about the same time to cover 
the miles that would lie between her first 
sigh position and the point where the two 
would meet. Under these circumstances, the sub- 
marine would be within striking distance, and able 
to fire one torpedo. 

The tactics are not necessarily those that would 
be pursued, but the original conditions supposed 
are favourable to the boat ; that is to say, the luck 
would be in her favour. No time has been allowed 
for her filling her tanks to assume the submerged 

osition, and she is supposed to have maintained a 

course. What part of the run would be made 
under water would be a matter for the discretion of 
the commander, who would be governed by the 
light and the conditions of weather; but it would 
be wise to keep the conning-tower above the sur- 
face as long as possible, because it is difficult to 
keep an object in sight by the periscope, and also 
extremely difficult to judge distance. e conning- 
tower awash, however, makes the position of the 
boat visible by the wave it creates—a more notice- 
able thing than the tower itself in some states of 
the sea and atmosphere, when the boat is travel- 
ling at high speed. 

n ordinary daylight the shi ip would be seen by 
the submarine at a greater distance than eight 
miles, but it must be remembered that, even when 
the boat is highest out of water, the deck is elevated 





only a few inches above the surface. Standing on 
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the top of the conning-tower, a man would have an 
horizon distance of not much more than 3} miles, 
whilst a height of 50 ft. gives only slightly over an 
8-mile radius. In daylight, however, there would be 
a greater chance of the submarine being sighted ; 
and in that case the ship would alter her course so 
as to avoid the slow-moving submarine ; for at pre- 
sent it is doubtful whether any effective means have 
been devised for a counter-attack on these boats 
when they are below the surface. The most pro- 
mising suggestion has been the use of small tor- 
pedoes with light charges, sufficient, however, to 
fatally damage so vulnerable a structure as a sub- 
marine boat. As they would deal with slow craft, 
these torpedoes need not be so fast as those used 
for swifter ships. They could be carried by boats 
and easily handled. Of course, there is the chance 
of going over, as well as under, the submarine, even 
if her position were known; but the torpedoes would 
be comparatively cheap, so that a fair number might 
be expended ; and if the submarine had been sighted 
and were known to be attacking the ship, her posi- 
tion could be very fairly estimated, as — lack of 
speed does not give her much choice. The value of 
torpedo-boats, destroyers, and pinnaces to act as 
vedettes for discovering submarines and attacking 
them with quick-firing guns, or with light torpedoes, 
will be understood. Even if the small craft could 
not injure the submarines, they might prevent them 
from coming up to take observations, and thus 
frustrate their object. 

The improvements in the design, and consequent 
advance in efficiency, of the submarine boat has 
been a remarkable feature of recent naval history. 
The various naval authorities concerned have, how- 
ever, so well kept their secrets that there is not 
much to say on the subject. At the meeting of 
the American Society of Naval Architects and 
Marine Engineers, held in New York last month, 
an instructive paper on ‘‘The Development of 
Submarines” was read by Mr. L. Y. Spear, a 
member of that society. In this paper are given 
some interesting particulars of a trial of the sub- 
marine Fulton, as carried out by the United States 
Navy Department last June. The Fulton was of 
the Adder class, but has been somewhat altered 
and much improved in detail since she was built. 
The Adder is a single-screw boat, with the usual 
gasoline and electric means of propulsion. She 
is 64 ft. long by 11 ft. 9 in. beam, and displaces 
submerged 122 tons. 

The programme was for the Fulton to leave 
Newport Harbour and proceed at full speed in the 
light condition to a stake-boat anchored in the 
open sea. She was there to submerge and find a 
target 10 nautical miles distant to seaward. This 
target consisted of two ships’ cutters 300 ft. 
- ee and marked by a yacht 250 yards west 
of the target. All observations during this 
attack were to be made by the periscope. As 
it was feared torpedoes might be lost, the 
Fulton was simply required to expose her periscope 
within torpedo range, and then, submerging the 
periscope, to pass through the target. She was 
then to return submerged and pass round a stake- 
boat three miles distant and again attack the 
target, this time making observations from the 
conning-tower only, the eye-piece of the periscope 
being removed. She was then to return submerged 
over the course, pass to the light condition, and 
proceed under her main engines, charging batteries 
while under way. After charging batteries she 
was to remain submerged for 12 hours. The whole 
trial was to continue for at least 24 consecutive 
hours, during which the vessel and crew were to be 
entirely self-sustaining. 

These were the conditions laid down, and the 
Fulton more than fulfilled them. She was sub- 
merged 15} hours out of the twenty-four ; during 
the remaining 8} hours she was cruising on the sur- 
face. During the 12 hours’ continuous submergence 
the full crew and one observe: were on board, and 
no fresh air was supplied until the end of the test. 
The average depth maintained during the attack 
was 20ft., which was sufficient to entirely sub- 
merge the periscope. During the ten-mile run to 
the target the periscope was momentarily exposed 
at intervals of about 2 miles, the boats, on account 
of their small elevation, were difficult to pick up. 
The final observation was made at a distance of 
825 yards from the target. 

These particulars of an interesting trial give 
a very fair account of what a submarine boat can 
accomplish. How the trials of our own craft would 
compare with the run of the Fulton we have no 





means of knowing. There is little doubt, however, 
that the submarines of the Royal Navy are second 
to none, and are probably in advance of all others. 








THE RAILWAYS STATEMENT, NEW 
ZEALAND, 1906. 

In common with the other States of Australasia, 
New Zealand has been rey in a period of 
prosperity ; and, due largely to this, the financial 
results of a very busy year on the railways have 
reached a level never before attained. The state- 
ment for the year 1905-6 was recently presented by 
the Hon. Sir J. G. Ward, who, since the death of 
the Right Hon. R. J. Seddon, has been appointed 
to the Premiership, resigning his office as Minister 
of Railways. 

In railway communication New Zealand has to 
face several difficulties, due to topographical fea- 
tures of the country. That the policy pursued 
so far seems to have been a sound one is evident 
from the fact that for years the revenue has steadily 
increased, until this year the sum of 728,465I. is 
recorded as the net revenue on the twelve months’ 
working. This figure is 12,134]. in excess of 
that for the preceding year, and shows signs, 
therefore, of a continued satisfactory state of 
affairs in the country. The total gross revenue 
has increased during the year by 139,474I., but, 
at the same time, of course, the working expen- 
diture has increased; and while the increase 
in gross revenue has amounted to 6.3 per cent., 
the working expenditure has increased by 8.7 per 
cent. The proportion, therefore, of working ex- 
penditure to gross revenue, always high for these 
lines, shows a rather unfavourable tendency at the 
present time, having risen from 67.58 per cent. in 
the 1904-5 period to 69 per cent. in the later year. 
It may be pointed out that topographical conditions 
are against anything like a low proportion. The 
system is made up of a series of disconnected lines, 
and though this will be remedied as time goes on, 
and the country becomes more developed, there will 
always be sections difficult and costly to work, or 
even economically impossible on account of the 
mountainous or other features of large tracts of 
the country. 

In the Middle Island a fairly complete system is 
to be found on the south-west coast, fed by rami- 
fications, which thread their way inland to the more 
important centres. This system comprises some 
1256 miles of railway, and connects such towns as 
Christchurch, Dunedin, and Invercargill. The 
main line, which stretches from Hurunui to Bluff, is 
about 466 miles in length, and branch lines account 
for about 790 miles. Connected only with this 
system by coach routes there are four little lines in 
the north portion of the island, averaging about 55 
miles each in length. It is presumable that some, 
if not all, of these will in time be linked up to the 
larger system. In the North Island there are six 
systems, having a total length of about 1012 
miles. Intercommunication is open between three 
of these systems, by means of steamer routes on 
either land-locked or river water, leaving only three 
short lengths of an aggregate length of about 48 
miles unconnected except by coach or sea routes. 
The towns of chief importance are on the sea- 
board, and the railways therefore keep very much 
to the coastal regions. As competitors, they have 
services of steamers branching out in all directions 
from such towns as Wellington, Auckland, Napier, 
Bluff, &c., which touch all the important towns. 

Compared with other Australasian lines, the New 
Zealand railways do not appear to be so materially 
improving their position. The net earnings per 
train-mile have been steadily decreasing, and for 
the last year stand at 27.28d., while in 1900 the 
figure was 32.78d. Recent statistics for the New 
South Wales railways give 39d. as the net earnings 
per train-mile for that State, and for South Australia 
34.12d. In examining this more in detail, it is found 
that the maintenance charges per mile are high— 
more than twice as great in the case of the New 
Zealand lines as for some of the systems of the larger 
country. The locomotive department expenses 
per train-mile are, perhaps, slightly less for New 
Zealand than for the Australian systems, while the 
traffic and general charges are slightly higher for 
the New Zealand roads. The main difference is, 
without doubt, in the permanent-way policy. 


Either the conditions of the country traversed in 
New Zealand make the cost of upkeep of the lines 
high, or in Australia they are over-indulging ina 
policy of light and poorly constructed railways, 





From the recent reports from New South Wales 
and other States, it would seem that the officials 
in charge are thoroughly satisfied that the policy 
they are there pursuing is a just one, and that 
all that is necessary is being done in the way 
of providing well-built roads. The mainten- 
ance of the New Zealand roads, therefore, seems 
to be high, as it comes out at about 229]. per 
mile of railway, while the average, say, for Cana- 
dian railways is about 160’., and for Indian railways, 
971. It may, on the other hand, be pointed out 
that this figure for Switzerland, a country having 
some faint resemblance in internal topography to 
New Zealand, works out at 291/., while for Great 
Britain, which, of course, is not in this sense 
really comparable to New Zealand, an unsettled 
land, this item amounts to 4641. per mile open. It 
is satisfactory to note that of all the New Zealand 
lines, only one small section of 7} miles failed to 
cover its working expenses. Some 314 miles of 
new lines were opened for traffic during the year, 
and work is proceeding on the doubling of certain 
sections, and providing easier grades, &c., on others. 
The Minister is justly proud of the punctual 
working of the trains shown by figures given ina 

summary as follows :— 
Average Minutes 


te. 
Arrival of long-distance passenger 
trains ... oe de ve oes 0.87 
Arrival of suburban trains ... 0,26 
Arrival of long-distance mixed 
trains ... a 1,25 


The suburban working seems especially satisfactory, 
but the fact must, of course, be taken into con- 
sideration that the authorities have no thick yellow 
fogs to contend with. 

The railway shops at Addington and Petone, in 
addition to their regular repair work during the 
year, constructed some rather interesting locomo- 
tives. Theseincluded three tank-engines, one arti- 
culated Mallet tank, and one four-cylinder balanced 
compound tender-engine. 

The Mallet compound is a 14-wheeled engine, 
having a leading pony truck and two sets of six- 
coupled wheels. It has eight cylinders, arranged 
practically on the Vauclain system. The front 
cylinders are arranged in the usual place near the 
smoke-box. They are, of course, outside the frames, 
and each low-pressure cylinder is placed above the 
high ; these drive on to the trailing wheels of the 
first set of drivers. The cylinders for the trailing 
set are arranged under the bunker, and drive the 
leading coupled wheels of the back group. The 
cylinders are 94 in. and 16 in. in diameter by 18-in. 
stroke, the driving wheels 3 ft. $ in. in diameter, 
and the weight in working order is 66 tons. 

The four-cylinder balanced compound is a 4—6—2 
engine, with driving-wheels 4 ft. 6 in. in diameter, 
and cylinders 12 in. and 19 in. in diameter, with 
22-in. stroke. It has a moderately wide fire-box 
extending over the frames, modified Walschaert 
gear, and a number of other features worthy of 
notice, such as piston-valves, electric head-light, &c. 
Its working pressure is 225 lb., and weight in 
working order 72 tons. 

Three twelve-wheeled six-coupled tank engines 
were also delivered by a firm at Thames, in the 
North Island. 

Motor-cars have been introduced experimentally 
on the system. The form of car adopted is 
similar to that which the London and South- 
Western Railway of this country is taking up— 
namely, one in which the car and engine form 
separate units. The engine employed is a little 
four-coupled outside-cylinder locomotive with a 
two-wheeled leading truck. This engine is coupled 
to a car 60 ft. in length, carried on two four- 
wheeled bogies. The car provides accommodation 
for seventy-two passengers, and, in addition, has a 
guard’s compartment. 

Among other items tending towards improvement 
of the systems, attention may be directed to the 
fact that the electric train-tablet system of block- 
working is being rapidly introduced, giving, wher- 
ever it has been put to actual use, every satisfaction. 
Automatic brakes are being provided on all im- 
portant sections, the work of braking the stock on 
the Hurunui-Bluff section and certain sections on 
the North Island being already complete. Oil and 
acetylene gas, to the amount of 3,777,702 cubic feet, 
were manufactured during the year for car-lighting 
purposes. 

On the whole, the prospects of the railways are 
good. The sheep traffic, which decreased for reasons 
into which it is not necessary to enter here, shows 
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signs of recovering. The development of the mineral 
and other resources of the North Island is having 
a good effect on the railways, coal traffic having in- 
creased by some 20,000 tons, and timber by 9000 
tons on the Auckland section alone during the past 


ear. 

‘ While, therefore, traffic in certain merchandise 
has declined, in other classes it has greatly in- 
creased, and the general result promises to be satis- 
factory for the railways and, therefore, for the 
State. 





THE PRUSSIAN MATERIALPROU- 
FUNGSAMT IN 1905. 

In our issue of June 16, 1905, we described the 
new Materialpriifungsamt, which had arisen out of 
the amalgamation of the Mechanical Testing Station 
at Charlottenburg and the Chemical Testing Station 
at Berlin, both Royal Prussian institutions devoted 
to technical testing. The new institution is situated 
at Gross Lichterfelde, near Berlin. Since the open- 
ing of the new laboratories, the Central Office for 
Textile-Testing has: been united with the Priifung- 
samt, which is the officially acknowledged arbitration 
court in disputed technical matters. ‘The Reichsan- 
stalt is regarded as a kind of Court of Appeal con- 
cerning scientifically undecided problems. When 
arbitration is sought by private parties, both 
sides have to declare themselves ready to accept 
the decision of the experts. More frequently the 
services of the Priifungsamt are claimed by the 
authorities, and the Custom House in particular 
submits to it a good many questions as to the classi- 
fication of dutiable articles. In addition to com- 
mercial testing, the Priifungsamt further under- 
takes to supplement the instruction of the students 
of the Technical High School at Charlottenburg, 
with which the institution remains connected, and 
also of other colleges, in testing materials, and in 
conducting research work, so far as time, space, and 
means permit. Unfortunately, opportunities for 
the practical study of the science of testing mate- 
rials seem only to be available in the departments 
for metallography and for paper-testing. 

All the departments were more busy during the 
year 1905 than during previous years. The ex- 
penditure rose to nearly 460,000 marks (23,0001.), 
and the parallel revenue curve to 280,000 marks, 
so that the State has still to make a considerable 
grant. Professor A. Martens remains director 
of the institution. His co-directors and chiefs of 
departments are Professors Rudeloff and Heyn, 
and the chiefs of the four other of the six de- 
partments are Professors Gary, Herzberg, Rothe, 
and Holde. The staff is formed by 13 permanent 
members, 42 assistants, 39 technically- trained 
workers, clerks, labourers, &c.; altogether a per- 
sonnel of 190 people. Orders from non-German 
States are not infrequent, but we have only noticed 
two orders coming from the United Kingdom. The 
work is naturally of a very varied character, and 
we can only pick out a few interesting items. 

The metal-testing department has completed, or 
nearly completed, some researches which have in- 
volved investigation extending over several years. 
These are the investigation of alloys of nickel, iron, 
carbon, and manganese, undertaken on behalf of 
the Verein zur Befirderung des Gewerbefleisses, 
which is publishing the results. Further, an in- 
quiry—not yet completed—into the resistance of 
the roller-bearings of iron bridges, undertaken at 
the instigation of the Verein Deutscher Ingenieure ; 
and a likewise unfinished investigation of the fric- 
tional resistances between concentric rings of 
various metals, with different degrees of surface 
finish, lubricated or not. The Imperial Navy 
desires information on these points. Experiments 
on the strength of bronzes show that their strength 
decreases very much with high temperatures, 
diminishing from 5980 kilogrammes per square 
centimetre at ordinary temperature down to 2340 
kilogrammes at 400 deg. Cent.; the elongation was 
& minimum at 300 deg. Cent., but reached its 
original value almost again at 350 deg. Cent. As 
regards the heat expansion of ferro-concrete, it 
was observed that three samples of concrete not 
containing any iron increased in length by 94, 109, 
and 111 units when heated from —2 deg. up to 
+50 deg. Cent., while similar samples containing 
iron cores increased by 101, 115, and 117 units ; 
the unit in this instance was 10—7 centimetre per 
degree Centigrade. 

The department for building materials has been 
kept very busy with cement-testing. It is recog- 





nised that the examination of a finished building 
structure cannot reveal whether or not the cement 
was originally a natural product, calcined only from 
a natural mixture ; nor can the original proportions 
of a concrete be ascertained with any degree of cer- 
tainty after the product has hardened. A good 
deal of work has been done on the trass mortars, pre- 
pared with the volcanic trass of the Rhenish Prussia 
district, which has largely been used in erecting 
the huge dams for the recently-created great reser- 
voirs of those districts. The suitability of several 
sands has also peen investigated. Since 1904 
builders in Prussia have been obliged to experi- 
ment on the strength of the concrete they wish 
to use. 

Of the work of the paper-testing department we 
may mention that seven men, including one from 
this country, went through the training course, and 
that cement sacks made of paper, first introduced 
from America, and afterwards manufactured also in 
Germany, have proved of sufficient strength. The 
Italian customs officers wished Bon tax nape rg 

rgamyn paper as a wax r use, they said, 
ft hed been enennel with F ffin orsoap ; but 
they had to acknowledge that only a resin sizing 
was used, 

The metallographical department has been in- 
vestigating hard gies steels, the materials 
being presented by Messrs. Boéhler and Co.; Pro- 
fessor E Heyn and O. Bauer are about to publish 
the results of this investigation. Messrs. Krupp, 
the Bochumer Verein, and the Gute Hoffnung- 
shiitte have presented steel castings for a — still 
continued—inquiry into the properties of this ma- 
terial. As regards the other work of this depart- 
ment, we can only refer to some of the properties 
of iron. It was observed that local rusting of iron 
did not by any means necessarily indicate chemical 
heterogeneity ; the local formation of air-bubbles 
may produce such rusting, eg., in boiler-plates. 
Where parts of mild steel, heated up to high tem- 
peratures, come in contact with less highly-heated 
iron, the non-superheated iron is most readily 
attacked by rust. In the experiment pieces of 
steel were heated up to 900 deg. and 1300 deg. 
Cent. respectively, joined by rods of the same 
iron, and dipped into distilled water. Electrically 
the non-superheated iron is more positive (that is 
to say, it stands nearer zinc) than the superheated 
iron, which corresponds more to platinum; the 
difference in electric potential amounted to as much 
as 0.4 volt. The observation may be important 
for welding. Ifthe weld is not properly hammered 
out, the two different portions of iron may form 
electric couples, and corrosion may set in; it should 
not be so with a careful weld, of course. The re- 
maining two departments concern general chemical 
testing and oil-testing. 





WARSHIP CONSTRUCTION IN 1906. 

A FAIRLY satisfactory number of new ships for 
the Navy have this year been floated: three battle- 
ships, two armoured cruisers, and a considerable 
number of torpedo and submarine craft have been 
launched, the total tonnage of the twenty-one 
ships being 85,680 tons displacement, which is con- 
siderably below the average of the six preceding 
years—117,700 tons. This comparison, however, 
scarcely represents the relative fighting efficiency 
of the ships, as this year represents the tran- 
sitional stage in respect of design, and the fight- 
ing efficiency per unit of displacement has been 
enormously increased. This is, perhaps, best re- 
flected by the fact that whereas six years ago the 
average price of warships was 701. per ton of dis- 
placement, it is now 1001. per ton. A pa 
area is protected by armour of considerably 
higher resisting power per unit of thickness, and 
consequently more costly of production, so that 
the whole of the fighting will be done within effec- 
tively-protected quarters, rendering the enemy’s 
light rapid-firing guns up to 6 in. bore inefficient. 
But an influence affecting the total cost still more 
is that all the primary guns are of the highest power. 
The cost of a pair of 12-in. guns, with their bar- 
bette mountings, is over 100,000. ; wok yoy of 
ten such weapons in a battleship, inst of four, 
as formerly, and of eight in cruisers instead of a 
number of light weapons on central pivot-mount- 
ings of a relatively low cost, accounts for a large 
part of the difference in price. In other words, 
the hull and the machinery of present-day battle- 
ships represent only about 45 per cent. of the 
total cost, as compared with something approach- 





ing 60 per cent. formerly, and this, too, notwith- 
standing the great increase in speed. Thus, while 
the tonnage output of warships for the year is only 
equal to 73 per cent. of the average for the previous 
six years, the cost of the ships launched this year 
in their completed state — about 8,500,000. — is 
equal to 92 per cent. of the cost of the ships 
launched in each of the past six years. 

The figures for several years are given in Tuble I. 

TaBLe I.—Fighting Ships Launched. 


Value of 
Indicated Shi 




















oe No. Tons. Horse- ps 
Power. | Som 
z - aaj Pied £ 

In 1906. Dockyards .. --| 8 | 47,100 77,000 4,621,000 
Private yards(H.M.S.)| 18 | 3~,580 70,300 3,895,000 
90 » (foreign)| 6 | 22,360) 69,900 2,120,000 
Total in 1996 27 | 108,040 | 217,200 10,636,000 
In 1905. Dockyards .. -.| 8 | 46,250 59,500 4,034,000 
Private yards(H.M.S.)| 19 | 49,950 153,000 4,828,000 
os » (foreign), 5 | 33,745| 48,100 | 3,185,000 
Total in 1905 “7 | 120,985 | 260,600 | 12,017,000 
In 1904. Dockyards .. . 4 57,100 8 0,500 000 
Private yards (H.M.S.)| 31 | 67,552 |27 9, 500 6,015,000 
m » (oreign)) 5 | 2800! 3,200 62,000 
Total in 1904 . | 40 | 127,452 | 363,200 | 10,737,000 
In 1908. Dockyards .. ..| 4 | 28,290 42,800 2,384,000 
Private yards(H.M.S.)| 31 | 120,456 | 277,300 9,848,000 
a » (foreign) 7 4,237 17,190 368,000 
Total in 1903 42 | 152,983 | 387,290 | 12,609,000 
In 1902. Dockyards .. .-| 5 | 61,560 77,000 3,723,000 
Private yards(H.M.8.)| 10 40,494 | 108,000 3,208,000 
a » (foreign) 7 990 8,550 145,000 
Total in 1902 .| 22 93,044 | 193,550 7,076,000 
In 1901. Dockyards .. ..| 8 64,910) 114,800 4,901,200 
Private yards(H.M.S,)| 24 | 144,190 | 275,000 | 11,002,600 
os » (foreign)) 7 2,442 47,500 340,000 
Total in 1901 .| 89 | 211,542 | 436,700 | 16 243,800 
Total in 1900 | & 61,431 =179,7 4,851,200 
Total in 1899 .| 84 | 167,292 313,000 12, 459,100 
Total in 1898 43 | 193,353 897,850 | 12,163,000 


It will be noted that there 
crease over a period of years in the tonnage 
launched from the Royal Dockyards. Sheerness 
now drops completely from the list, as it is en- 
tirely confined to repair work. This promises also 
to apply to Chatham, and Pembroke also, after 
next> year, | have little or no new work 
given to it. Portsmouth and Devonport, how- 
ever, will still be utilised partly for new construc- 
tion; the aim is to have at these establishments 
one berth always occupied with a new ship. The 
magnificent achievement in the completion of the 
Dreadnought within eighteen months of the first 
issue of drawings to the constructive department 
proclaims the satisfactory character of the organisa- 
tion and equipment, and does credit to the Director 
of Dockyards, Mr. J. B. Marshall, C.B., and the 
whole constructive department at Portsmouth, 
under Mr. T. Mitchell, O.V.O., the manager. 
Chatham and Devonport each added an armoured 
cruiser to the fleet, so that the output of the three 
dockyards is three vessels, of 47,100 tons. In all 
cases the machinery has been constructed by con- 
tract. The work remaining includes two ships 
of the Dreadnought class— the Bellerophon at 
Portsmouth and the Téméraire at Devonport ; 
while at Pembroke there is almost ready for 
launching the armoured cruiser Defence, and in 
a few months there will be laid down there a 


TasBLe II.—Seventeen Years’ Production of British 


has been a steady de- 














Navy Ships. 
Dockyard. Private Yard. Total. 
Year. 
No. Tons. | No. Tons. No. Tons 
1890 8 22,520, 13 42,475 21 64,995 
1891 8 68,100 10 39,150 18 107,250 
1892 Y 60,450, 13 90,750 22 141,200 
1893 9 82,400 5 1,919 14 34,319 
1894 8 26,700| 19 4,825 27 31,526 
1895 8 70,350 | 28 66,412 36 136,762 
1896 9 70,970; 26 36,515 85 107,485 
1897 4 31,885 | 22 34,111 26 65,996 
1898 8 70,955 | 22 79,033 30 140,988 
1899 6 66900; 12 53,222 18 120,122 
1900 4 6,230 | 17 30,374 21 85,604 
1901 8 64,910 24 | 144,190 32 209,100 
1902 5 61,560, 10 40,494 16 92,054 
1963 4 28,290 31 120,456 35 148,746 
1904 4 57,100 | 31 7 552 85 124,652 
1905 3 46,250 19 49,950 22 96,200 
1906 3 47,100 18 38,580 21 85,680 
Totals 108 811,670 320 931,008 428 1,742,678 
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fast ‘‘ mother” boat for destroyers, while at Chat- 
ham two submarine boats of the latest type, de- 
signed by Messrs. Vickers Sons and im, 
Limited, are to be built. Table II, shows the 
production in Royal and get yards for the past 
seventeen years. Table III. shows the production 
from each of the Royal yards. 
TasiE ITI.—The Production from each Royal Yard. 

















| Total Average 
1906. 1905. for for 

Yard. 17 Years 17 Years. 
No. | Tons. No. Tons. Tons. Tons. 
Portemouth .. 1 | 17,900 — 224,081 13,178 
Chatham 1 14,600 1 16,350 222,162 138,070 
Devonport 1 | 14,600 1 16,350 | 179,718 10,571 
Pembroke - _ 1 18,550 + 155,020 91,200 


The three battleships included in the list are the 
Dreadnought,* the Agamemnon,t built by Messrs. 
William Beardmore and Co., Limited, of Dalmuir, 
and the Lord Nelson,{ launched by Palmer’s Ship- 
building and Iron Company, Limited. These three 
ships have been described in ENGINEERING, and com- 
parison has been drawn between themand the Dread- 
nought class ; they represent the intermediate stage 
between previous ~ and the all-one-calibre gun 
ship. Some critics have expressed a preference 
for the Lord Nelson class in respect that they have 
four 12-in. and ten 9.2-in. guns, as compared with 
the ten 12-in. guns for the Dreadnought, contending 
that the greater number and higher rapidity of fire 
of the lighter weapons partly compensates for their 
smaller shot and less striking energy. This, how- 
ever, experience has proved is not so; the 9.2-in. 
gun determines the range of combat, and, more- 
over, as pointed out in our leader of a fortnight 
ago (page 803 ante), eee in size of the 
12-in. and 9.2-in. projectiles, and their correspond- 
ing action in flight, creates difficulties in range- 
finding, which, again, influences not only the accu- 
racy, but the rapidity of fire in the first and most 
important moments of an engagement. Moreover, 
another influence affecting the control of fire is the 
increased ‘‘interference ’ with the larger number 
of guns, as compared with the smaller number of 
large-calibre guns. It is contended that, with uni- 
fication of calibre, there is possible almost as great 
a rapidity of fire, with more centralised control 
and range-finding, and a minimum interference. 

The cruisers which have been launched are the 
Shannon and the Minotaur, built respectively at 
Chatham and Devonport, and fitted with recipro- 
cating engines by Messrs. Humphrys, Tennant, 
and Co., Limited. and Messrs. Harland and Wolff 
respectively. A sister-ship to these — the De- 
fence, already referred to as nearing the launching 
stage at Pembroke—has had her engines from the 
Scotts’ Shipbuilding and Engineering Company. It 
remains to be seen whether these vessels will be 
the last of the British warships to be fitted with 
reciprocating engines. This is likely to be the 
case, according to present anticipations, the Dread- 
nought having given very favourable results, as 
will presently be shown. The cruisers, like the 
Lord Nelson battleships, were designed by Sir 
Philip Watts, K.C.B., and mark the intermediate 
stage to the all-one-calibre gun ship ; but in view 
of his work at Elswick, it is possible that the inter- 
mediate stage might have been dispensed with, but 
for the inherent and probably inevitable conser- 
vatism of Government departments. Certain it 
is that Sir Philip Watts, long years ago, urged upon 
the Japanese authorities the adoption of uniformity 
of large-calibre guns in great numbers. The new 
cruisers have four 9.2-in. and ten 7.5-in. guns, and 
therefore are a long way behind the Invincible 
class, with their eight 12-in. guns and turbine 
machinery to give a speed of 25 knots against 23 
knots. The cost, however, has gone up from 
1,400,000/. to 1,735,0001., of which about half a 
million is due to guns and their mountings. 

Amongst the smaller craft there are included 
eight of the new coastal destroyers, or, as “— are 
now to be called, first-class torpedo-boats. These 
are specially interesting because they have express 
boilers fired with oil-fuel, turbine machinery, and are 
of moderate size and draught, yet have a speed of 
26knots Recently we discussed the general design. § 


* See ENGINEERING, vol. Ixxxi., pages 187 and 825; 
vol, lxxxii., pages 462, 493. 
+ Ibid., vol. lxxxi., 
t Ibid., page 328 ante. 
§ Ibid., page 465 ange. 


es 825 and 830, 


-| the number of vesse 





A great advance has been made this year in connec- 
tion with the propelling engines of submarine craft, 
and with the application of methods of obviating 
those unfortunate mishaps which marked the earlier 
stages of this new and effective weapon of warfare ; 
but great secrecy has been very properly main- 
tained in respect of this craft, and we content our- 
selves here by strongly advocating an increase in 

is to be built. Nearly all the 
Continental Powers have recognised the great 
potentiality of the submersible boat, which is 
dealt with in our leading article this week. 


-| When it is remémbered that for the price of one 


“capital” ship it is possible to build a fleet of 
forty or fifty submarine boats, there should be no 
stint in augmenting our available fleet of these 
craft. It was right that we should proceed slowly 
in the earlier stages in adding to the Navy vessels 
more or less experimental ; but the success achieved 
in research work has, we understand, resulted in 
reliable efficiency, as well as high speed, and, con- 
sequently, we hope that next year there will be a 
large increase in the number of vessels to be 
built. One or two figures are officially available 
as to the increase in size of these vessels. The 
earlier boats were 99 ft. long and 12 ft. 8 in. in 
breadth, with a displacement of 204 tons. The 
later vessels, designed by the Vickers Company, 
are 135 ft. long and 13 ft. 6 in. in breadth, having 
a displacement of 313 tons. This has resulted in 
more than doubling the radius of action of the 
vessels, and has also given a material increase to 
the speed on the surface, which is to be from 15 to 
16 knots. The boats to be laid down are still larger. 

Another of the small craft to which passing 
reference may be made as suggestive of the future, is 
a torpedo-boat built by Messrs. Yarrow and Co., and 
propelled by a petrol-engine ; but it is problematic 
whether this fuel, with its low flash-point, can 
be adopted for war service. Greater interest is 
being taken, perhaps, in tests shortly to be made 
with producer-gas motors ; and in this connection 
it is worth mentioning that the oil-engine used on 
the Dreadnought for driving dynamos gave on trial 
1 brake horse-power per 4 lb. of petroleum. But 
nothing definite can be said until further trials are 
made as to the advantages, or otherwise, of apply- 
ing the respective systems of fuel for internal-com- 
bustion motors. 

Before passing to details as to the steam trials, 
areference may be made tw the foreign warship 
work during the year. Six vessels have been con- 
structed here for navies other than the British, and 
the tonnage of these is 22,360, with machinery of 
69,900 tons. The value of those, when completed, 
makes up a total of 2,120,0001., which is consider- 
ably greater than in any previous year this century, 
with the exception only of 1905, when the total was 
considerably swelled by the inclusion of the two 
Japanese battleships, the Katori and Kashima. In 
the closing year the principal vessels built were the 
Russian cruiser Rurik,* the two Peruvian high-speed 
cruisers Almirante Grau and Coronel Bolognesi,t 
all three ships of interesting design, constructed by 
Messrs. Vickers Sons and Maxim, Limited. Messrs. 
Yarrow built for the Greek Navy two torpedo-boat 
destroyers, the Thyella and the Nafkratrussa, each 
of 270 tons, with machinery of 7300 indicated 
horse-power, which gave a speed of 31.8 knots when 
the boats were carrying a load of 60 tons. Palmer’s 
Shipbuilding and Iron Company constructed also a 
destroyer cf 420 tons, with Parsons turbines to give 
7200 horse-power. 

Fewer new warships than usual have been sub- 
jected to steam trials this year ; but there has been 
no falling off in the measure of success attending 
the tests. The results are set out in Table IV., 
and a comparison of the power and speed of the 
three battleships Britannia, Africa, and Hibernia, 
belonging to the King Edward class, is interesting, 
as reflecting upon the propeller problem. Each 
had screws of different dimensions, and the ratio of 
blade to disc area was dissimilar. Without data on 
this question it is not possible to offer intelligent 
observation, and the naval authorities are probably 
well advised in reserving to themselves the advan- 
tage which possession of such data confers. Gene- 
rally it may be said that the results have proved 
that a higher proportion of blade to disc areas than 
formerly adopted gives better efficiency ; but the 
whole question, especially with the increased 
speed of rotation consequent on the adoption of 





* See Excurezama, page 656 ante. 
+ Idid., page 433 ante. 








the turbines, is beset with uncertainties. In 
the interests of science it would thus be of the 
greatest benefit if a series of definite tests were 
made, not alone with models, but with vessels so 
arranged that the influence of variants could be 
eliminated and each factor given its true value. 
In the case of the five cruisers of the Duke of Edin- 
burgh class the measured-mile — for practi- 
cally the same power have ranged between 22.84 
knots and 23.65 knots—a difference which, at this 
high rate, shows a wide difference in propulsive 
efficiency, which ought not to exist with machinery 
made to the same dimensions and standardised, 
as far as possible, and with ships whose form, 
——v section, and immersed area are exactly 
ike. 

Table IV. includes the general results of the 
Dreadnought trials. There is no question of the 
high propulsive efficiency attained in this case, and 
it is further remarkable that notwithstanding the 
smaller propellers, in comparison with those in 
other ships of eragpn peso. mass, the efficiency 
in astern motion and manceuvring generally has 
been gratifying. We wrote fully regarding the 
significance of the main results attained at the 
time of the trials.* The economy at low power was 
not so satisfactory as with reciprocating engines—the 
coal and water consumption, as will be seen, is 
higher than in the other ships included in the 
table ; but the power in the case of the Dread- 
nought is taken at the shaft, and in the others at 
the cylinders, which accounts for quite 10 per cent. 
of the difference. Probably in later ships it may 
be ible to arrive at an arrangement of cruising 
turbines in series, so as to obviate such a wide drop 
in steam pressure as obtained on this low-power 
trial—220 lb. at the boilers-to 82 1b. at the turbine 
receiver. This is the difficulty with turbine 
machinery in warships, which are required to work 
at variable speeds. Four screws are adopted in 
the Dreadnought to divide the propelling power 
between two separated engine-rooms ; the power on 
each side must be equal, to obviate difliculties in 
steering ; and thus the installation in each engine- 
room must be independent. To arrange cruising 
turbines, as well as the main turbines, in series in 
each engine-room, involves anincrease in space, which 
is always difficult to find on board warships. This 
difficulty, however, must be met, so that for low 
powers the — turbine will be of such small 
dimensions as to obviate wire-drawing of the steam. 
With twocruising turbines in series the smaller could 
be disconnected for something above the minimum 
power, steam passing from the boiler to the second 
of the series. This is the arrangement adopted in 
treble-screw ships of small size. In the new battle- 
ships of this class modifications will probably 
be made, in addition to the reduction in boiler 
pressure decided upon—from 240 lb. to 1701b.; but 
it is yet too soon to deal with these changes. In 
the trial at 16,930 horse-power the results are dis- 
tinctly superior to those in the case of ships with 
reciprocating engines, the difference in steam 

ressures being less marked ; it was 220 lb. at the 
Boiler, 1101b. at the high-pressure turbine, and about 
4 lb. at the low-pressure turbine, with a vacuum of 
27.7 in. This advantage in economy was still more 
marked in the full-power trial, as is clearly shown 
in the table, the coal consumption being 1.5 lb., 
against from 1.83 lb. to 2.21 lb. in the other ships, 
while the steam consumption showed almost a 
corresponding gain. On this trial the steam pres- 
sure at the boilers was 240 lb.; at the high- 
pressure turbine, 155 lb.; and at the low-pressure 
turbine, 10 lb., with a vacuum of 27.2in. Before 
departing from the subject a word of caution is 
justified against the making of deductions from 
some elaborate tables of the Dreadnought’s trials 
which have been published: one firm of high 
repute made recommendations in reference to the 
machinery for the new Dreadnoughts, which were 
im ible because based on the inaccurate figures 
published. 

Another point of interest in the tables is the 
fact that the Britannia is fitted with superheaters 
in the case of six of her boilers, and two 30-hour 
trials were run at one-fifth power—one with satu- 
rated steam and the other with steam superheated 
to the extent of 92.5 deg. Fahr. at the boilers and 
83 deg. Fahr. at the engines. In Table IV. the 
results are for this saturated steam trial. The 
results with superheated steam showed a steam 
consumption for the main engines of 13.63 lb. per 


* See page 493 ante, 
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TABLE IV.—STEAM TRIALS OF HIS MAJESTY’S SHIPS IN 1906. 















































l R 
| | First 30 Hours’ Triau. Seconp 30 Hours’ Trian. Ereut Hours’ Futt- Power TRtau. 
| BUILDER ov ee g . geese | : é:slec | 3 “Pt ite 
NAME OF TYPE OF S| MAKERSOF | ws | § ‘Egs En Egsis= | & ERs Ex 
~~ OF | = = | S Sem iS Coe t--Blat) S et. 
VESSEL. SHIP. MACHINERY. | § a 5 ain | hal om | Is om) 
SHIP. 3 a | = Ss Bsigks Btisee 
= a s 3 g &/425 3 Ss 2/483) ¥ gp" Rese 
& Ss be < a & wl) an S|) 2 el ens) ok 2 fs | oe “os 
4; 2s |3/3/35 BElgg=| $2 06g GEESE) $F) og | EINES 
= 2 = ge EF) ~ = s le = =: ra 
: F | 3/8 |#2 ¥ Ss2'sk8) Ee H FFE eke ee ¥ SE 8E 
= & = Sis Q <) = | = Q -) = = Q ° \= 
rf tons oq. ft. leq. ft.| knots Ib | Ib. | knots Ib. ib. | knots | Ib. | Ib. 
Dreadnought../ Battleship | Portsmouth Vickers Sons and) 17,900) Babcock and| 55,400) 1599 | 5013" 18 log. 2.56 | 27.2 | 16,930" 19.8 log. | 1.7 | 17.01 | 24,712", 21.25 log. | 1.51 | 15.56 
Dockyard Maxim, Limited | | Wileox | } 
Britannia 7” Ditto Portsmouth Humphrys, Ten- | 16,350) Babcock and | 48,291) 1483 | 3539 11.44 ,, 2.05 21 | 13,087 16.79 ,, 1.5 | 16.21) 18,725 18.4 ,, 1.83 | 18.55 
: | Yard nant,and©o. | | Wilcox and | 
| | cylindrical | | | | 
Africa .. oe Ditto — J. Brown and Co. | 16,350) Ditto en 1490 3682 11.8 ,, 2.001' — | 12,860 17.5 ,, 1.793} — | 18,698 M2 1.872; — 
| a | } | | | 
Hibernia oe Ditto — rt Harland and Wolff) 16,350) Ditto | 48,648) 1476 3710 10.4 ,, | 207 | 19.9 | 12,700 15.5 ,, 1.59 | 17.41 | 38,112 | 18.127 M.M. | 1.92 | 19.66 
Natal .. od First-class Vickers Sons Vickers Sons and| 13,550 Yarrow and 66,836) 1298 4913 14.18 by $2.03 | 20.1 | 15,937 | 21.109 M.M. 1.88 | 17.8 23,592 23.334 ,, 2.21 18.47 
| cruiser and Maxim | Maxim, Limited | | cylindrical bearings | 
Cochrane F Ditto Fairfield Fairfield Engineer-| 13,550) Ditto 66,836] 1336 | 4911 14.3 M.M.' 2.06 | 19.1 | 16,080 | 21.37 ,, | 204/164 | 23,654 23292 ,, | 1.99 j184 
| | Shipbuilding | ing Company | } 
Company | | 
Achilles re Ditto Armstrong, [Hawthorn, Leslie,| 13,55¢ Ditto 66,838} 1332 | 4882 14.694 ,, | 1.88 19.95 | 16,009 | 21.58 ,, 1.85 | 17.87 | 23,968 23.5 by 2.03 | 19.9 
“a | and Co. | bearings 
and Co. 








* Shaft horse-power. 


indicated horse-power per hour, as omnes with 
16.93 Ib. for saturated steam ; and a coal consump- 
tion of 1.77 lb. per horse-power hour, against 
2.05 Ib. In the trials at 70 per cent. and full power 
the same six boilers were worked with the super- 
heaters, which increased the mean temperature of 


Taste V.—H.M.S. “‘ Britannia,” Official Sea Trials with 
Superheated Steam. 

Full 
Power. 


One-Fifth |One-Fifth| 70p.c. 
Power. Power. Power. 








.. hours 30 30 30 | 8 
6B. & W. |6 B. & W. |18 B. & W./18 B. & W. 
C.Group| B.Group| 3cyl. | 3-cyl. 
3521 3410 13,087 | 18,725 
} | 


Duration 
Boilers in use No. { 


Indicated horse-power 
Coal per indicated 





wena oe 2.05 1.77 1.50 | 183 
. ain 
Water per { engines 16.93 13.63 — | _ 
indicated + sak: | 
horse-power | jiaries 4.1 4.76 _ _ 
otal .. “%s 21.02 18.19 16.21 | 18.55 
Steam in boilers --| 196.3 200 199.4 | 198 
Deg. F. at 
Super- boilers .. os 92.5 72 87.5 
heat Deg F. at 
engines os 83 33 81 
Feed temperature 
deg. F. 72 65.6 80 108 
Water per pound oj 
coal, actual = 10.14 10.276 10.8 10.136 


Water per square foot 
of heating surface, 








actual 9 on 5.5 5.17 4.5 7.37 
Coal per square foot! 

of grate oe oe 17.6 | 14.5 13.1 22.8 
Uptake temperature B. 347 B. 348 B. 423 


(Deg. Fito. 398 a 0.377 | ©. 430 








the steam at the engines by 33 deg. and 31 deg. 
Fahr. respectively, and the steam and coal con- 
sumption were in both cases favourably affected. 
The figures for the trials of the Britannia are 
here given separately. The trials suggest possi- 
bilities in connectjon with the use of superheated 
steam with. turbines, and there is a probability 
ye this will be applied in one of the new battle- 
ships. 

Two of the coastal destroyers, or, as they are now 
officially termed, first-class torpedo-boats — the 
Cricket, built by Messrs. J. S. White and Co., of 
Cowes, and the Gadfly, constructed by Messrs. 
J. I. Thornycroft and Co., of Chiswick—have passed 
through their trials with satisfactory results, They 
are fitted with turbine machinery and ‘ express” 
water-tube boilers, burning oil fuel. In each case 
the contract speed of 26 knots was easily main- 
tained, and the economy was most satisfactory. 








ROYAL COMMISSION ON CANALS AND 
WATERWAYS.—No. III. 

IN our issue of November 30 we passed in review 
the evidence given by witnesses representing the 
district between Birmingham and Bristol. 

We now refer to Mr. George Hatton’s evidence. 
He is managing director of Lord Dudley’s Round 
Oak Works, situated near the town of Dudley, and 
he also represented the South Staffordshire Iron- 
masters’ Association and the Mining Association of 
Great Britain. The Round Oak Works are among 
the largest in the district, manufacturing bar iron, 
steel sections, joists, channels, &c., as well as ships’ 
anchors and cables. One-half of the output is used 


t Consumption for ten hours. 


locally, the other goes abroad. Witness complained 
that the canals were falling out of use, one reason 
| being the delay in delivery. He had to allow seven 
| days for the journey to London Docks, and he said 
| that trunk waterways on through routes to the 
seaports were what the Midland district required. 
Without Government intervention he saw no pros- 
‘aa of obtaining these. Various proposals for en- 
arged canals, which had not been carried out, were 
| referred to. He considered connection with Liver- 
| pool of the utmost necessity, and that very little 
| advantage would be gained by enlarging the capa- 
city of the waterway to Bristol. e wanted ac- 
commodation for vessels up to 250 or 300 tons 
burthen, so that low-class traffic might be dealt with. 
| As the Birmingham Canal Company pumped largely 
| now, he considered it clear that with more econo- 
|mical pumping, or the use of hydraulic lifts, the 
water question would be solved. It took 24 hours 
to deliver goods to Liverpool by rail, and he antici- 
pated that with an improved canal it would take 
no longer. The output of his company was from 
1500 to 1600 tons a week. It cost 8s. 4d. a ton to 
deliver rolled joists in Manchester, and 9s. 2d. to 
Liverpool. They would be brought from Liége to 
Liverpool, vid Antwerp, for much less money. 

Mr. E. L. Parker, an alderman of Birmingham 
and chairman of the Water Committee, spoke for 
Birmingham, and gave the Commission some of the 
| past history of the action taken by the Corporation, 
{and read the resolution by the Council so 
|long ago as 1888. This expressed the view that 
| improved transport for iron and earthenware was a 
necessity, and London or Liverpool were the ports 
to be preferred, owing to the more constant and 
efficient services of steamers regularly leaving those 
ports. , It added that, as there was no probability 
of private enterprise being able to carry out the 
necessary works, they should be taken in hand by 
a public trust, as most likely to safeguard the 
interests of the town. Mr. Parker’s view was 
that the work must be done by the State, as there 
was no likelihood of arriving at any agreement as 
to contributions, if it were left to local authorities. 
He allowed that, in principle, those who bene- 
fited most should contribute, but thought that the 
whole country would benefit by the increased 
prosperity owing to improvements of waterways. 

The first of the carriers to give evidence was 
Mr. Fred Morton, of Messrs. Fellows, Morton, and 
Clayton, Limited. The company’s head-quarters 
are in Birmingham, and they have dépéts as far 
afield as London, Nottingham, Manchester, and 
Liverpool, and agencies in many other towns. 
Their steamers number twenty ; narrow canal boats, 
200; and they have 227 horses. Mr. Morton 
traversed the statement of tonnage on canals put 
in by Sir Herbert Jekyll, and estimated the increase 
in canal traffic in England between 1888 and 1898 
amounted to only 75,000 tons, and that owing to 
there being a decrease in Scotland and Ireland, the 
net increase was only 31,000 tons for the United 
Kingdom. This discrepancy points to the necessity 
for a different method of recording traftic, as already 
noted by us. 

In Mr. Morton’s view 60-ton barges would be 
found most economical ; he thought that 200 tons 
would be too large for distributing cargoes, and that 














M.M. = Measured Mile. 


delay in getting a full cargo would occur. This 
assumes that the improved canals would only carry 
parcels, and not minerals in bulk. In his opinion 
traction is the crux of the whole matter. The 
imports outbalance the traffic towards the coast. A 
canal fitted for 200-ton or 300-ton barges might be 
good, provided that 60-ton barges could be hauled 
in train. The cost of traction under different con- 
ditions was given in detail, varying from 0.436d. 
per ton-mile to 0.266d. per ton-mile, according to 
the tonnage of the boat and the speed. Steam 
haulage on the Bridgewater Canal worked out at 
0.15d. per ton-mile. 

Mr. Morton considered that the Trent and 
Mefsey Canal could pass 750,000 tonsa year through 
the Harecastle Tunnel, and that the Grand Junction 
limit would be about 2,000,000 tons per annum. 
He stated that he would be ready to go one mile in 
order to avoid a lock at any time. @ gave some 
interesting figures with reference to the carriage of 
coal from Derbyshire to London : the company 
employ two boats, carrying 55 tons, hauled by one 
horse. The business did not pay of itself, but 
was better than sending empty boats to fetch 
imported goods from the London docks and ware- 
houses. Mr. Morton advocated State acquisition 
of trunk lines, and unification of management, and 
pointed out that 23 per cent. of the net profits 
under the existing arrangement is spent in manage- 
ment by canal companies. 

Having connected Birmingham with the Bristol 
Channel to the South-West, we will now turn to- 
wards the North-West, and in this direction we have 
a very important witness in the person of Mr. 
W. D. Phillipps, the general manager of the North 
Staffordshire Railway and the Trent and Mersey 
Canal, which is owned by the railway company. 

The canal forms a junction with the Coventry 
canal at Hadley, 25 miles from Birmingham, and 

es through the Potteries to Preston Brook, where 
it joins the Bridgewater Canal. There is also a con- 
nection with the Weaver Navigation by means of the 
well-known hydraulic lift at Anderton. The total 
distance from the mouth of the Derwent, on the 
River Trent, the south-east limit of the Trent and 
Mersey Navigation, to Preston Brook is 93 miles. 
The first water connection with the Birmingham 
district was made along this canal. The Duke of 
Bridgewater, in order to get a market for his coal 
from the mines at Worsley, situate 10 miles to the 
north-west of Manchester, made the Bridgewater 
Canal, and there was an immediate reduction in 
the price of coal of 6s. 8d. per ton, according to 
‘*Smiles’ Life of Brindley,” the engineer to the 
undertaking. The result of this enterprise was so 
satisfactory that the Duke instructed Brindley to 
make a canal from Runcorn, on the Mersey, to join 
the Worsley and Manchester Canal. When this was 
completed the pottery people, fired by the desire to 
improve their means of communication with the 
sea, employed Brindley to make a waterway, and 
he completed the canal to Stoke and the Potteries. 
From thence it was subsequently extended to the 
Birmingham district. 

The route is anything but an easy one, and is a 
comparatively circuitous way of ing from 
Birmingham and the Black Country to the waters 
of the Mersey. The direct and easy route was 
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afterwards adopted by the Shropshire Union Canal, 
one of the last canals to be built. This joins the 
Stafford and Worcester Canal 1} miles from Wolver- 
hampton, and, after passing over less than a mile 
of this company’s waterway, joins the Birmingham 
Canal, and then by a network of canals Birming- 
ham and its populous industrial district is brought 
into connection with the Mersey, Liverpool, Man- 
chester, and the world beyond the sea. By refer- 
ence to a map, it will be seen that this route 
through Norbury and Nantwich to Ellesmere Port 
is comparatively straight, the only deviation being 
to the West, to through Chester. There is 
little doubt that if Brindley had been called upon 
to fix a line of communication between the Black 
Country and Liverpool, he would have chosen this 
route in preference to any other. When canals 
were in the making money had not been accumu- 
lated to anything like the extent that has since 
taken place ; and it no doubt appeared reasonable 
to make 25 miles of waterway from Birmingham 
in the direction of the Potteries, and go round by 
Runcorn instead of taking the straighter route and 
facing the cost of constructing nearly 80 miles of 
new canal. 

The Trent and Mersey Canal has been improved 
of late years. Whereas twenty years ago 21 tons 
was a full load between the Potteries and Runcorn, 
the barges now carry 28 tons. Locks have been 
doubled northwards of Harecastle Tunnel, and the 
summit lock passes 170 to 180 barges aday. The 
water supply has also been improved by enlarging 
the reservoir at Rudyard, thus increasing the 
storage capacity by 85,000,000 gallons. The North 
Staffordshire Railway holds much the same position 
towards railways that the Birmingham Canal does 
towards canals. It occupies a central position, and 
has connection with all its neighbours. The geo- 

raphical mileage is 193, the extreme run from 
Boren to Sandbach is between 50 and 60 miles. 
We are not surprised, therefore, to find that the 
company favours putting long-distance traffic on 
the canal, as by so doing goods from the Potteries 
are carried more than double the distance along its 
property. 

e canal is for narrow boats, from Middlewich 
to the South, with a mean depth of 3 ft. 9 in. 
Owing to the bad condition of the Trent navigation 
very Tittle trafic comes from Hull. An Act was 
obtained during this session of Parliament to 
enable money to be raised and works to be done 
for the improvement of the Trent navigation. The 
North Staffordshire Railway Company favours this, 
and is to have two directors on the Trent Board. 
Mr. Phillipps attaches importance to the improve- 
ment of the Trent. He considers the movement 
of factories to the coast a most serious loss to the 
inland districts. From Middlewich northwards 
barges carry 60 tons. In old times this canal was 
called the Grand Trunk, and it is interesting to 
know that when the American colonies broke out 
into rebellion in the reign of George III., the 
quickest method of getting from London to Liver- 
pool with the troops was found to be by this 
canal, and it was considered a fine piece of work 
that the Foot Guards were thus conveyed in five 
days and four nights. 

r. Phillipps’s experience went, he-said, to show 
that a narrow canal is incapable of carrying heavy 
traffic profitably, and that farmers make little or 
no use of this means of transport. He considered 
that the horse was the most economical means of 
traction for distances up to 20 miles—that is, so 
long as a journey did not extend beyond a day’s 
work. After that, he said, mechanical traction was 
a necessity ; 14 miles an hour was the average speed, 
but ata push 3$ miles could be accomplished. For 
short hauls he found that narrow canals competed 
with railways, but for long-distance traffic 
canals would be a sine qud non. Mr. Phillip 
advocated the appointment by the Board of Trade 
of a competent engineer, who should see to what 
extent coasting vessels could be brought inland 
by means of improved rivers and canals, so that, 
without breaking bulk, coasters of 200 to 250 
tons could be got into the centre of the country, 
and transhipping of cargo avoided. Even under 
present conditions, some 50,000 to 60,000 tons of 

ttery traffic is dealt with per annum in narrow 

ts, and transhipped into mae and taken to 
the various docks at Liverpool. The tonnage 


carried on the system is 1,215,000 tons. 
Phillipps advocated connecting populous manufac- 
turing places with the nearest port, and, as we 
do, attached no importance to cross-country routes 





with the sea as a competitor. He said that to 
improve these is unnecessary. 
in the Trent and Mersey Canal the through 


traffic is twice as much as the local traffic. The 


through rates are agreed with the railway com- | 


anies, the canal rate being fixed at a percentage 
ower than the railway to compensate for the extra 
time spent on the journey. p to 20 miles, Mr. 
Phillipps considers that road-motors could compete 
with canal or railway. The whole of his evidence is 
very instructive, and should be studied by all those 
who are interested in this question. 

North of _——— connecting that city with 
Leeds, we have the Leeds and Liverpool Canal, 
with reference to which evidence was given by the 
chairman, Mr. W. E. Willink, and the engineer, 
Mr. R. H. White. This company has lost ground 
for various reasons. The route is taken over the 
Pennine Range, necessitating many locks and long 
tunnels, the topmost level being 490 ft. above Ord- 
nance datum. The canal serves a population of 
upwards of 2,000,000 people, but the route is cir- 
cuitous, and the railway companies with which it 
competes have a much shorter run from town to 
town, and from the coal-fields to Liverpool. In 
1851 the London and North-Western, the Lan- 
cashire and Yorkshire, and the Midland Railways 
leased the canal for 40,5001. per annum, and pur- 
chased the carrying plant for 13,8801. The lease 
was for twenty-one years and was extended for 
two years at a rent of 37,500/. In 1874 the Canal 
Company resumed possession, and found that the 
merchandise traffic had disappeared, the carrying 
plant having been allowed to depreciate, so that the 
Canal Company only paid 3,333/., whereas the rail- 
way took over 13,8801. of plant. The company 
then introduced steam traction tentatively, and 
have since increased their storage of water and 
otherwise improved the canal, but made no radical 
change. In this way they have expended 500,000I. 
of capital. The result has been that the ton-mileage, 
which in 1874 was 29,481,000, in 1888 reached 
42,603,000, and during the last ten years has be- 
come 47,000,000. The dividend has not kept up 
with the tonnage, being now only 1 per cent. It 
must not be forgotten that 1 per cent. on the pre- 
sent capital represents 4 per cent. on the sub- 
scribed capital, as, in the days of prosperity, in- 
stead of spending money in enlarging and im- 
proving the waterway, the proprietors increased 
the number of shares without subscribing addi- 
tional capital. 

There is a large coal traftic at the western end 
of the canal, but it does not increase to any extent, 
although the output from the district is greatly 
augmented. Here, again, there is an understand- 
ing as to differentiation in rates with the railway 
companies. The Leeds and Liverpool Company is 
put to very heavy expense in maintaining the 
water-way, owing to subsidence caused by coal- 
working. 

Some of the Commissioners utilised the Whitsun- 
tide recess in visiting several canals. At Goole 
they inspected the Aire and Calder Navigation and 
Docks and saw Mr. Bartholomew’s coal-tips, by 
which steel tanks floated along the canal in train, 
towed by a steam-tug, are lifted by hydraulic power 
and turned on their side, the contents sliding down 
into the collier’s hold. 

They also visited Manchester, and voyaged along 
the Manchester Ship Canal from Salford Docks to 
Weston Point. Here they would see the Weaver 
sluices and the docks and locks forming the junc- 
tion between the Ship Canal and the Weaver Navi- 
gation. The voyage was extended to Northwich, a 
visit being made to the hydraulic lift at Anderton, 
which enables traffic to be interchanged in boats 
of 60 tons burthen while afloat, tween the 
Weaver and the Trent and Mersey Canal, the latter 
being 50 ft. above the level of the Weaver. These 
appliances for the accommodation of traffic reflect 
great credit on the skill of their designers, and 
show an unusual amount of enterprise on the part 
of the proprietors of these long-established water- 
ways. ithe first Act of Parliament relating to the 
Aire and Calder is dated 1699, the first relating to 
the Weaver 1721. Although both have enjoyed 
many years of prosperity and have been of great 
value to the districts served, neither of them 
returned any interest for the money expended by 
their proprietors for several pers A after they 


. | were made navigable. If the undertakers expected 


— returns, they must have been grievously 
isappointed, but the ultimate success attending 
their enterprise must have exceeded any forecast. 





NOTES. 
Corrosion or [Ron IN CINDER CONCRETE. 


WE are not greatly surprised to learn that, during 
the carrying out of work in connection with the 
rebuilding of San Francisco, cases of very serious 
corrosion of the metal used for reinforcing cinder 
concrete have been discovered ; and as the matter 
is one of vital importance, it is well that attention 
should be called to it. In a report of a special 
committee the matter has been laid before the 
Structural Association of San Francisco. From 
this report it appears that the cases of corrosion 
that have come to light varied in intensity, some 
of them being only slight, while others were of 
so serious a nature that, in the opinion of those 
who drew up the report, the floor in which they 
occurred would, in the course of two or three 

ears, have been unable to support its load. 

e corrosion alluded to was found in floor slabs 
in which cinder concrete was used in the con- 
struction. The age of the floors in question 
ranged from four years to twelve years, the re- 
inforcing material being expanded metal or gal- 
vanised wire fabric. In some cases the expanded 
metal was slightly rusted, while in others it was 
entirely destroyed. As to the cause of this corro- 
sion the opinions of experts differ, some authori- 
ties believing that the rust was caused by the 
presence of sulphur in the cinder, while others 
are inclined to think that it was more likely 
due to the concrete having been laid too dry, 
in which case the metal was not properly covered 
with cement, so that air and moisture could 
enter and attack the metal. Sulphur, as sulphur, 
will probably not attack iron or steel, but when 
oxidised and in the form of H, SO, there can be 
no doubt as to its destructive properties. Engi- 
neers know too well the danger of allowing damp 
ashes to lie in contact with iron or steel boilers for 
any length of time to require telling that sulphur 
in some compound form contained in ashes pro- 
motes rapid oxidation of iron and steel. Why, 
therefore, should damp cinder concrete not have 
the same effect on the reinforcing rods embedded in 
it? It seems reasonable to suppose that it may, 
if its action be not checked in some way. This 
check is thought by some engineers to be present 
in concrete in the cement that is used, and it is 
stated by some authorities, well qualified to judge, 
that a cinder containing 0.2 per cent. of sulphur 
will not corrode steel, provided the concrete con- 
tains enough cement mortar to close up all the 
voids and cover the metal completely. This 
may be true, but we cannot help feeling that 
with such a material as reinforced concrete we 
are taking rather serious risks if we are willing 
to place our faith in the fulfilment of such condi- 
tion, when cinder, or, for the matter of that, any 
other concrete, is used. To guarantee that the 
whole of the voids in the concrete shall be com- 
pletely filled with cement mortar, and that the 
entire surface of the metal embedded in it shall be 
covered, is what no engineer with any respect for his 
reputation would care todo. Therefore it looks as 
though cinder concrete cannot be regarded without 
suspicion, and that, if used at all, it should be made 
with the greatest care and of the cleanest material 
possible. We have always felt that there must be 
an element of risk in the use of cinder concrete, 
owing to the well-known corrosive properties of 
damp ashes, and the facts that have boca brought 
to light in San Francisco strengthen the feeling, 
and suggest that until the charge of attacking iron 
and steel is entirely disproved, reinforced cinder 
concrete cannot be looked upon 4s a thoroughly 
satisfactory material to use. Indeed, so strong is 
this feeling with the Committee who drew up the 
report already alluded to that they recommend 
that the present building laws in America shall 
be amended so as to exclude the use of reinforced 
cinder concrete in floor slabs or for fireproofing. 


GranTHAM Rattway ACCIDENT. 


The report issued by the Board of Trade on 
Colonel von Donop’s inquiry into the causes of 
the accident on the Great Northern Railway of 
September 19 last, at Grantham, has unfortunately 
thrown no further light upon the matter. Such 
a result— though, truth to tell, little else was 
expected in this case—is regrettable, if only from 
the fact that an unknown cause tends to shake 
the confidence of the travelling public. The 
report of the inspector of the ‘Board of Trade 
has fully corroborated the views set forth in the 
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remarks we made at the time of the accident. 
The inspector suggests, as we did, that the 
primary cause is to be found in some sudden 
physical failure of the driver. Beyond this it is 
impossible to go. There is no evidence of a con- 
structive nature directly bearing on this point ; the 
nearest approach to such evidence being that which 
refers to the previous illness of the driver, which, as 
it happens, is but slight foundation for any theory. 
On the other hand, there was forthcoming a mass 
of evidence of a nature destructive to the general 
insinuations made in some quarters, and against 
which we ventured to protest, that at the time of 
the accident the driver in charge was under the 
influence of drink. The suggestion that the men on 
the engine were heard shouting as the train passed 
through the station scarcely demands notice. We 
consider it absolutely impossible for any man with 
ordinary lung-power to make himself heard above 
the din of a train travelling at 40 miles an hour or 
more, through a station, when the reverberation is 
so great as to prevent people hearing each other 
speak when standing close together on the plat- 
form. The Board of Trade inspector has some 
words of censure to pass on the guards of the train. 
In this respect the accident is similar to that at 
Salisbury—there is the chance that it might have 
been averted had the guards taken prompt action. 
With the actual cause of the disaster Colonel von 
Donop has a good deal to say that is interesting. 
He deduces, from evidence derived from marks on 
the engine, tender, and stock, that the smash was 
primarily due to the tender. It seems that this 
six-wheeled vehicle was really the first to leave the 
line, and to collide with the bridge. When past 
that, it appears to have pulled the trailing end of 
the engine round, and in this way to have caused 
the locomotive to leave the rails. The tender then, 
it is supposed, fell down the bank, while the follow- 
ing vehicles crashed into the locomotive, which now 
lay on its side. If this is really what happened, 
we have the extraordinary case of a heavy 
engine and carriages safely negotiating a sharp 
reverse curve at a great speed, and derailed merely 
because the tender failed to take the curve in the 
same manner. If the tender had been an eight- 
wheel bogie vehicle, it appears possible that the 
train might have got on to the straight again with- 
out mishap. It is a possibility only, for the tender 
does not appear to have mounted the rails from 
having too rigid a wheel-base, but it seems 
to have partly turned over and then left the 
rails. The surging of the water in the tank would, 
of course, have a very material effect on the 
behaviour of a tender on so sharp a curve ; and it 
is, we think, on the whole, questionable whether 
even a bogie tender would have kept the rails. 
The surging would be more accentuated in the case 
of a reverse curve than on a single curve, as the 
wash due to the sudden movement on the first 
curve would surge back just as the tender swung 
round the second, or reverse, curve. 


THe ‘‘ Japan YEAR-Book.” 


As we have more than once pointed out, the 
Japanese have the faculty of putting into a very 
convenient and orderly form information regarding 
the various departments of their national activity. 
Asa rule, they combine with orderly arrangement 
a great amount of their artistic skill, and they are 
applying this in many Ways.to subjects of a rather 
dry nature, such as _ statistics regarding finance, 
industry, and commerce. For. instance, the 
‘** Financial Annual,” issued by the Department 
of Finance, is in many respects a model pro- 
duction. The ‘‘Japan Year- Book” is not a 
Government production, being published at the 
‘* Japan Year-Book” office, No. 34, Kobikicho, 
Kuchome, Tsukiji, Tokio, price 34 yen, or about 
7s. This is the second year of its production, and 
the present edition is a great improvement over 
the first. It commences with a diary for 1905, and 
it gives thirty-four chapters, of which the headings 
are :—(1) Geography ; (2) Earthquakes ; (3) Popula- 
tion ; (4) Imperial Court ; (5) ‘Politios ; (6) fae” 
Government ; (7) Diplomacy ; (8) Who’s Who in 
Japan ; (9) Agriculture ; (10) Mines and Mining ; 
(11) Fishery ; (12) Forestry ; (13) Industry ; (14) 
Finance ; (15) War Finance; (16) nks and 
Banking Institutions; (17) Home Trade; (18) 
Foreign Trade ; (19) Economic Corporations ; (20) 
Army and Navy ; (21) Arts and Crafts in Modern 
Japan ; (22) Education ; (23) Religions ; (24) 
Charity and Relief; (25) Patents, Designs, and 
Trade-Marks ; (26) Communications ; (27) Mer- 





cantile Marine; (28) Railways; (29) Justice, 
Police, and Sanitation; (30) The Press; (31) 
Formosa ; (82) Korea; (33) Manchuria; and 
(34) Karrafuto (Saghalien). Although the books 
consists of 548 pages, it is impossible to treat 
all the subjects with much detail, but  suffi- 
cient’ is given for the requirements of the 
average foreign reader. Those who wish more 
can consult special works. The arts and craft sec- 
tion of the Year-Book is specially interesting, and 
contains much information about recent develop- 
ments which is not otherwise available. Designs 
by Japanese artists, especially those of Korin, have 
become very popular of late in Europe and America. 
This is significant, but it would be a hasty and 
superficial observation to attribute this popularity 
of Japanese designs to their superiority over the 
Occidental. The real truth must lie deeper, and the 
most probable explanation is that Japanese desigus 
have attracted Occidental taste by the very reason of 
contrariety. In the section devoted to diplomacy 
we find copies of every treaty and convention 
concluded between Japan and foreign States during 
1905, together with a list of all the members 
of the diplomatic and consular services. The 
book includes the beginnings of what, in time, 
will no doubt become a separate publication— 
namely, ‘‘ Who’s Who in Japan,” but which mean- 
time, in the space of 78 pages, gives a succinct but 
satisfactory account of the career of every living 
Japanese who has any title to distinction. This 
chapter alone makes the book very valuable, 
especially to foreign readers. A mass of useful 
statistics is given with reference to the different 
departments of foreign trade, also the official trans- 
lations of the new customs tariff law and the new 
import tariff schedule, as well as lists of the leading 
Japanese exporters. Korea and Manchuria are 
evidently looked upon as directly within the sphere 
of Japanese influence, as much information is given 
regarding them. Altogether, the work, in each of 
its sections, shows evidence of careful, painstaking, 
and discriminating compilation, and is certain to be 
found useful by all interested in Japan. 


Tue Coat Inpustry or BritisH Invi. 


The output of coal in British India shows a 
steady increase from year to year, as is shown by 
the following figures, giving the output for the last 
tive years :— 


Tons. 
1901 a cen oa ce on 6,635,727 
1902 wand ated pie we ven 7,424,402 
1903 jin ae Bes a ie 7,438,386 
1904 A obs wd ie hae 8,216,706 
1905 wt: pes 8,417,739 


The output was distributed as follows in the last 
two years :— 


1904. 1905. 
Tons. Tons. 
Bengal ... -_ ... 7,063,680 7,234, 103 
Singareni (Nizam s Ter- 
ritory)... ...  ... 419,546 454,294 
Assam (Makum) oe 266,765 277,065 
Central Provinces re 139,027 147,265 
Central India (Umaria) 185,774 157,701 
Punjab ... ie “ 5,594 62,622 
Baluchistan ay Sec 49,867 41,725 
Upper Burma .. * 1,105 
Bikaner ... das aap 45,078 42,964 
Kashmir (Jammu) 270 


The output has increased every year for the past 
twenty years—i.e., from 1,294,221 tons in 1885 to 
8,417,739 tons in 1905. The total number of coal- 
mines in operation in 1905 was 279 (246 in Bengal), 
semeeee’ with 296 (256 in Bengal) in 1904. The 
production in Bengal in 1905 represents more than 
six-sevenths of the whole Indian output of coal. 
The exports of coal from Calcutta in 1905-6 
amounted to 2,851,888 tons, about three-fourths 
of this being loaded into coasting vessels; and in- 
cluding 851,639 tons of bunker coal shipped for use 
on steamers engaged in foreign and coasting trade, 
3,703,439 tons of coal left the port, or nearly 51 per 
cent. of the output of Bengal collieries in 1905. The 
steady demand did not improve prices, which were 
kept by competition at a very low level, often 
giving a bare margin of profit. The price of 

engal coal (Jherria best, loaded into wagons) was 
in January, 1905, 34 rupees per ton, and in July 
of the same year 3} rupees per ton. In January, 
1906, it was 3} rupees per ton, and in July 3 
rupees perton. The exports of Indian coal to places 
beyond India were greater in 1905-6 than in any pre- 
vious _ ; but they are still comparatively small, 
and the trade does not give promise of any great 





development, for both the fieldand the amountofcon- 
sumption are limited by the competition of English 
coal in one-direction and of cheap Australian and 
Japanese coal in the opposite direction. The chief 
customer for Indian coal is Ceylon, which, with 
the Straits Settlements, took 74 per cent. of the 
total exports in 1905-6. Although India is in a 
position to supply all her own wants in fuel, the 
imports of foreign coal are still considerable, and 
amounted in 1905-6 to 179,935 tons imported as 
merchandise, and 6976 tons as Government stores, 
this, however, being little more than one-third of 
the quantity imported ten years previously. The 
railways of India takea large share of the coal pro- 
duced in the country, the consumption having 
risen stead'iy from 1,182,051 tons in 1896 to 
2,668,424 tons, representing about 32 per cent. of 
the total output, in 1905. In the last decade the 
consumption of imported coal has dropped from 
108,442 tons to 18,235 tons. 


DyNAMOMETER FOR SMALL Morors. 


A new dynamometer, which is used in the ex- 

rimental laboratories of the German Telegraph 

epartment, was described by G. Nicolaus at one 
of the summer meetings of the Elektrotechnische 
Verein, of Berlin. The telegraph engineers have 
frequently to test small electric motors, for which 
ordinary brake tests are not couvenient. The test 
can be performed with a Foucault current brake ; 
the method is not very expeditious, however, and 
requires some calculations. In order to reduce the 
whole test to atachometer reading, the air-brake 
dynamometer, pro by Renard a few years ago, 
has been modified. The new brake consists of a split 
tubular piece of shaft, a brass bar, and two brass 
discs. The split tube is pushed over the end of 
the rotor, and the bar is fixed to the tube with the 
aid of a bolt and nut, so that tube and bar form a 
T. The bar has a length of 0.5 metre, the other 
dimensions being 5 and 3 millimetres, and it is 
fitted with twenty holes for clamping the discs 
with the aid of screws. The discs, 50 millimetres 
in diameter, are fixed symmetrically to the shaft 
tube, facing in the same direction as the motor 
is running. The speed having been determined 
at which the brake-arm turng with the discs 
fixed in one of the ten positions, the power deve- 
loped by the motor can directly read off 
from the table of constants. A correction for the 
air-pressure and temperature will not, as a rule, 
be required ; if it is desired, however, the neces- 
sary data will be found in any engineer’s pocket- 
book. The table of constants is determined by 
experimenting with an electric motor of the average 
power of the motors to be tested. The calibra- 
tion is effected by the ordinary method of brake 
dynamometer calibration. The motor is placed 
on knife-edges and balanced by a counter-weight. 
It is then run at different speeds, being coupled 
with a rheostat. The speeds indicated by a Wolff 
tachometer, which absorbs very little power, are 
noted down, and the additional weights required 
to maintain the balance are recorded at the same 
time. During these tests the bar is first used bare 
without any disc ; the discs are then fixed in suc- 
cessive holes, beginning with No. 1, next to the 
middle of. the bar, and ending with No. 10 at the 
extreme end of: the bar. As the disc leverage 
is increased, .the-speed is, of course, diminished. 
For each position a number of determinations 
will hence have to be made in order to ascertain 
the relations between speed and load, and curves 
are drawn through the points marking the results 
of these determinations. There is no difficulty, it 
is said, in obtaining good curves. The ordinates 
of these curves are the speeds, the abscissx the 
corresponding loads. Multiplying the loads by the 
leverage and by 2 mn, where n is the speed per 
second, we get the power in kilogramme-centi- 
metres and can draw the final eleven curves similar 
to the experimental curves ; the top curve concerns 
the brake-bar with the discs off. 











Peruvian CoAt.—According to the reports issued by 
the Corps of Mining Engineers of Peru, several coal-mines 
in the district of Goyllarisquisga, in the Province of Cerro 
del Pasco, have started working. The Revista Minera, 
which gives publicity to the fact, states that there are a 
number of coal basins in the Andes, some yielding much 
better coal than the above mines. So far, however, those 
of Goyllarisquisga alone have claimed attention, as they 
are in close proximity to the markets. Others can only 
be opened out as railways are developed. The yield of 
the mines now being worked is a low-grade coal giving 
20 per cent. ash. 


; 
& 
; 
; 
' 


RAEI” TB. 


pres EKO oe thm 





878 


ENGINEERING. 











EXPLOSION AT THE SOUTH METROPOLI- 
TAN ELECTRIC-LIGHTING AND POWER 
STATION AT EAST GREENWICH. 


Axout four o’clock on Thursday, the 20th inst., there 
occurred at the works of the South Metropolitan Elec- 
tric-Light and Power Company, Limited, East Green- 
wich, a most disastrous explosion, resulting in the 
instant death of two men, and the more or less serious 
injury to several others, besides causing great destruc- 
tion of property. 

According to witnesses who were near the place at 
the time, immediately following the concussion the 
walls of the building containing the boiler were seen to 
give way, and the roof to fall in, accompanied by a 
rending crash, and the wreckage became coniged in 
a dense cloud of steam. 

It was subsequently found that the thermal-storage 
drum, measuring about 23 ft. in length by 5 ft. in 
diameter, provided in connection with one of the 
Babcock and Wilcox boilers, had given way at one end, 
the larger part having been blown through the roof 
and part of the wall to a point about 100 yards distant, 
where it fell. After striking the ground it rebounded 
and passed through the brick wall of a shed, and finally 
came to rest, some yards beyond, in a wall of the chemi- 
ca] department of the gas works. The other. portion of 
the drum (which was the end — was driven 
through the opposite wall of the boiler-house. 

As soon as the steam had cleared away and it was 
possible to make an examination of the site, it was 
found that the part of the building which contained 
the boiler was completely wrecked, the roof being 
swage non-existent, and the walls more or léss 

lown outwards, while the ruin was surrounded by 
débris, including pieces of broken machinery. 

The building in which the boiler was p con- 
sisted of a floor, on which the generating machinery 
stood, and a basement underneath, in which were the 
boilers. The basement formed the stokehold, and 
contained the coal-transporter, while above were the 
dynamos and other lighting machinery 

On the present page we are able to reproduce several 
photographs taken on the site shortly after the 
explosion occurred. Fig. 1 shows the appearance 
of the building which contained the boiler. Fig. 2 
shows the hole in the wall made by the boiler after 
striking the ground, while in Fig. 3 the boiler may 
be seen in its final resting place in the chemical de- 
partment of the gas works, which is some yards beyond 
the wall shown in Fig. 2. From these views we obtain 
some idea of the terrific force of the explosion. 

At the inquest, which was held last Monday, prac- 
tically no ee was thrown on the cause of the ex- 
plosion, and the inquest was adjourned until the 8th 
prox. 

An examination of the two pieces of the drum shows 
that the fracture took place along a line running cir- 
cumferentially round the dished end-plate, in a direc- 
tion following the radius of the flanging ; and it had 
evidently commenced at the point where a leakage 
had been noticed some time before. This leak was 
being examined at the time of the explosion by an 
inspector from the National Boiler and Sonun Insur- 
ance Company, Limited. This man was, unfortunately, 
one of the two who were killed. 

From the information we have obtained we do not 
think there will be any difficulty in deciding the cause 
of this explosion; but we prefer, however, not to 
express any opinion until the inquest has been held 
and the Board of Trade inquiry has taken place. 





THE PRICES OF METALS. 

In the diagrams given on the opposite page each 
vertical line represents two market days, and each 
horizontal line represents 2s. in the case of tin-plates, 
hematite, Scotch, and Cleveland iron, and 2. in all 
other cases. The price of quicksilver is per bottle, 
the contents of which vary in weight from 70 lb. to 
80 lb. The metal prices are per ton, Heavy steel 
rails are to Middlesbrough quotations. Tin-plates 
are per box of I.C. cokes. 








Tue Parrett.—A meeting of manufacturers, mer- 
chants, ship-owners, and others interested in the im- 
provement of the navigation of the Parrett has been held 
at Bridgewater to consider a request of the town council 
for a conference with the loc:] traders on the subject. 
Mr. R. Y. Foley presided over a large attend: and 
said although local traders had a grievance in not bein; 
considered in previous schemes, they were now prepared 
to give the council any advice and assistance. resolu- 
tion was approved that a deputation should be appointed 
to confer with the council, and another motion was also 
adopted to the effect that the traders would not ons 
an application of the council for a provisional ier to 
hire an eroder, and to provide the and navigation 
committee of the town council with sufficient revenue 
for that and other outlay connected with the navigation. 
Tt was further resolved that the dues on vessels should 
be increased, and that the Great Western Railway 
Company, as owners of the docks, should be also asked to 
con te. 
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INDUSTRIAL NOTES. 


Tue sta‘e of the labour market last month was fairly 
good on the whole. The returns on which the report 


of the Labour Department of the Board of Trade, and was better than a year ago. 


based were 8035; of these, 4618 were 
N 


just issued, was 
from employers and their associations, 2947 from trade 
unions, 388 from official local correspondents, and 82 
from various other sources. The ee chart 
shows an upward tendency from the end o 
but this was arrested in November. The peeon of 
unemployed is less than in any month of 1905, but a 
little higher than the ten years’ average 1896-1905. 
The returns show that employment during November 
was good in all the principal trades, except the build- 
trade and shipbuilding industries. The latter 


per cent. in the amount of wages paid compared with | 


@ month ago, and of 1.7 per cent. compared with a 
year ago. 

In the flax (linen) trade employment continued good, 
Returns from firms 
employing 47,304 workpeople on the last pay-day in 
ovember showed a decrease on 0.5 per cent. in the 


| wages paid as compared with October, and an increase 


September, | 


in 
pa, tem was affected by the dispute on the Tees and | 


by the recent Clyde dispute. There has been a con- 
siderable deman 
are busy. Wages continued to advance in November. 
The increase in that month affected 160,000 work- 
people to the extent of 3600/. per week. As compared 
with a year ago, employment showed an improvement 
in most industries. 

The 271 trade unions making special returns had an 
aggregate membership of 604,370; of these, 27,446 
(or 4.5 per cent.) were reported as unemployed at the 
end of November, as compared with 4.4 per cent. at 
the end of October, and 4.7 per cent. at the end of 
November, 1905. 





The coal-mining industry continued busy, and was 
better than a year ago. The aver number of 
days worked per week at the collieries included in 
the returns was 5.50 during the four weeks endin 
November, as compared with 5.49 in October, an 
5.32 in November, 1905. 

Employment in iron-mining continued good, and 
was slightly better than a year ago. The average 
number of days worked per week by the mines and 
open works included in the returns was 5.39, as com- 
pared with 5.90 in October, and 5.81 in November, 
1905. 


In the pig-iron industry, employment in November 
was good, and showed little change as compared with 
the previous month. It was better than a year ago. 
Returns relating to the works of 108 ironmasters, 
employing 24,900 workpeople, showed that 342 furnaces 
were in Blast at the end of November, as compared 
with 344 in the previous month, and 334 a year ago. 





Employment at iron and steel works continued very 
brisk, and was better than a year ago, There was, 
however, a slight decline as compared with October. 
The volume of employment at 206 works from which 
returns were received was 1.2 per cent. less in the 
last week of November than in the last week of 
October, but 3.1 per cent. greater than a year ago. 

In the tin-plate manufacture employment continued 
good, and was about the same as a year ago. Accord- 
ing to retutns received, 441 tin-plate and sheet mills 
were working at the end of November, compared with 
the same number at the end of October, and 439 at the 
end of November, 1905. 

Employment in the engineering trades continued 
gut. beh was not quite so good asa month ago. It 
was about the same as a yearago. The ee of 
trade-union members unemployed at the end of 
November was 3.5 per cent., as compared with 3.1 a 
month ago, and 3.6 per cent. in November, 1905. 

In the shipbuilding trades employment declined 
during November, owing in a great measure to the 
effects of labour disputes. With the exception of the 
Clyde district (which is still affected by the recent 
dispute) and the Tees, where a strike is in progress, 
there was some improvement on a year ago. The 
percentage of trade-union members unemployed at the 
end of November was 14.3 per cent. (exclusive of 
members on strike), as compared with 10.4 at the end 
of October, and 11.8 percent. at the end of November, 
1905. 

Employment continued dull in the building trades, 
showing little general change compared with a mcnth 
ago, but an improvement com with a year ago. 





In the cotton trades ongement continued very 
brisk, and was even better than a year ago. Returns 
from firms employing 132,365 workpeople in the last 
week of November showed a clecrease of 0.5 per cent. 
in the amount of wages paid as compa with a 
month ago, and an increase of 3.7 per cent. as com- 
pared with a year ago. 

Employment in the woollen trades continued good, 
but showed a decline compared with a month “0 
and a year ago, Returns from firms employing 25,174 
workpeople in the week ending November showed a 
decrease of 1.2 per cent. in the amount of wages paid, 
compared with both a month ago and a year ago. 


for pig iron, and blast-furnacemen | 





of 4.1 per cent. as compared with a year ago. 


Employment inthe jute trade continued good, and | 


was better than a year ago. Returns from firms em- 
loying 19,305 workpeople on the last pay-day in 
ovember showed an increase of 0.1 per cent. in the 
amount of wages paid as compared with October, and 
of 2.1 per cent. as compared with a year ago. 





Twenty-one new labour disputes began in November, 
compa with 24 in October, and 19 during the 
month of November, 1905. The total number of work- 
people affected by disputes which began, or were in 
progress, during November was 42,639, or 14,300 more 
than in October, and 32,828 more than in November, 
1905. The aggregate duration of all the disputes of 
the month, new and old, amounted to 517,800 work- 


ing days, or 103,500 more than in October, and 348,000 | 


more than in November, 1905. Definite results were 
reported in the case of 22 disputes, new and old, 
affecting 36,772 persons. Of these 22 disputes, 10 
were decided in favour of the workpeople, 7 in favour 
of the employers, and 5 were compromised. 

The changes in rates of wages reported in November 
were all advances. They affected nearly 160,000 
workpeople, including 110,000 coal-miners in Durham, 
24,000 * workpeople in the engineering trade in the 
London and Siessiveeter districts, and 7500 iron- 
stone miners in the Cleveland district. The total 
computed effect of the reported changes was an ad- 
vance of nearly 3600/. per week in the wages of those 
affected. The changes of the previous month affected 
96,500 workpeople, the net result being an increase of 
about 11607. per week. a November, 1905, the 
number of workpeople affected was 25,700, and the 
net result an increase of 1250/. per week. Two changes, 
affecting 110,600 workpeople, were arranged by Con- 
ciliation Boards, and four changes, affecting 8700 work- 
people, took effect under oe scales, The remain- 
ing changes, affecting 40,600 work people, were arranged 
directly between employers and workpeople, or their 
representatives, only two of these changes, affecting 
about 70 workpeople, being preceded by disputes 
causing stoppage of work. 

The report of the Boiler-Makers and lron-Ship- 
builders tells the tale of the result and effects of the 
recent dispute on the Clyde. The result as disclosed is a 
very ‘‘considerable increase in the numbers on the funds 
of the society caused by members on the Clyde not 
being able to find employment since the dispute 
ended.” Of course, a dislocation of labour was to be 
expected. The total on the funds was 9433 ; previous 
month, 7557. There was an increase under every 
head—out-of-work, sick, and superannuation. The 
dispute in the Tees and Hartlepool districts caused 
even larger numbers to be unemployed. A hope is 
expressed that the platers in these districts will soon 
settle the differences. The total expenses of the past 
month amounted to 28,056/. 6s. 3d., or three times as 
much as in the month previous before these disputes 
commenced. There was an increase of 149 in member- 
ship, after allowing for deaths and those excluded for 
arrears, Notices are given as to the payment of out-of- 
work allowance during the holidays, so that there shall 
be no false claim on the funds. There are also instruc- 
tions as to the requisite returns for the annual report, 
as regards the registration of apprentices, and as to 
branch remittances. Reference is also made as to the 
advance of wages in the Government dockyards, and 
to the labours of the officials of the society in respect 
thereto. There is an important article on the training 
of apprentices, and the way in which they are brought 
to compete at an early date with the men employed. 
The gist of the article is adverse to the methods 
rather than to the apprenticeship system. 





The Conciliation Board for the regulation of wages 
and the prevention of strikes in the Federation area of 
England and North Wales, at the meeting last week, 

to renew the ment for three years, as from 
January 1, 1907, to the same date in 1910. By this 
agreement the wages of miners are advanced 5 per 
cent. from the first making-up day in January, 1907. 
The basis of the rates of wages is now to be a minimum 
of 374 per cent. above the wages rates of 1888, and the 
maximum of 60 per cent. tween these limits the 
Conciliation Board can proceed to advance or reduce 
wages according to the selling price of coal, but in 
neither case can the limits be exceeded. The period 


age ve pea in the worsted trades, on the whole, | of notice was reduced from six to three months, as re- 
was fair 

with a month ago; it was better than a year ago. | of the passing of the 
Returns from firms =e 47,593 workpeople in months’ notice is to be given. 
the week ending Novem 


ly good, and showed little change compared | quired by the men’s representatives ; but in the event 


iners’ Eight-Hours Bill, a six 
his seems to imply 


measure. The notice for an advance of 5 per cent. 
| was withdrawn, as the concession of the advance on the 
first pay-day in January, 1907, rendered it uuneces- 
sary. The arrangement applies to all underground 
labour, and to the wages of those employed on the 

it-banks in the manipulation of coal, as heretofore. 

he most encouraging thing in this connection is the 
cordial way in which the agreement was effected, as 
shown by the votes of thanks to the coal-owners’ repre- 
sentative in the chair, on the motion of the men’s 
representative in the vice-chair, and to the latter by 
the former. This peaceful solution of the questions at 
issue is a sign of the times. Instead of feuds and 
strife there is friendly negotiation, and the long 
term ahead —three years—shows that both sides 
have faith in those friendly negotiations. It is to be 
hoped that this will end the litigation and strife of 
former years. 





The last days of the second session of Parliament 
of 1906 found the House of Lords in a complacent 
mood as re s labour legislation. The Trade 
Disputes Bill was passed as it practically left the 
House of Commons, even Lord Balfour’s amendment 
not being insisted upon, though favoured by the Lord 
Chancellor. The Workmen’s Compensation Bill was 
= with a few amendments, and also the Merchant 

hipping Bill. Labour leaders should appeal to the ob- 
streperous among the men to obey just and impartial 
legislation. In this connection it may well to 
quote the words of Mr. Shackleton at the com- 
plimentary dinner given to him by his colleagues 
|at the House of Commons last week. In reply to 
| the toast, he ‘said :—‘‘ He hoped that in the future 
|mo one would be able to say that they had mis- 
used the power granted to them. They must use it 
| honestly, peacefully, and fairly, and then the working 
| classes would praise the day that the power was won.” 








| The North Wales Federation of Miners, following 
| the example of South Wales, have taken steps to 
| secure the adhesion of all the non-union men in all 
| districts. Some notices have been given of cessation 
of work early in the New Year if at any pit the non- 
unionists refuse to join, but the response has been so 
very general that no strike is expected. 


| 
| The position of the iron and steel trades continues 
| good. The outlook for the coming year is encourag- 
ing generally. Employment is good, and prices have 
advanced, and still have an upward tendency. The 
engineering trades continue to be well employed, 
though the figures show in some districts a slight 
decline, the proportion of unemployed being, on the 
whole, 2.5 per cent., as compared with 2.1 per cent. 
in the month previous. In the Manchester, Salford, 
and Liverpool districts the proportions were 2.7 per 
cent.; in the previous month, 2.5 per cent. In the 
Oldham, Bolton, Blackburn, and Buroley districts the 
proportions were 2 per cent. ; in the previous month, 
2.1 per cent. In the Birmingham, Coventry, and 
Wolverhampton districts there was a slight decline in 
employment, the unemployed being 2.7 per cent., as 
against 2.5 in the month previous. In Lancashire 
there was a good deal of overtime worked, especially 
in the textile machine-shops. In the Midlands there 
was some slackness in the engineering branches, includ- 
ing pattern-makers, but iron-moulders were working 
overtime. Motor-shops were busy in all districts; cycle- 
shops fairly busy, but in Wolverhampton they were 
rather slack. Had it not been for the strike of platers 
on the North-East Coast, and the after-effects of the 
dispute on the Clyde, the engineering group of trades 
would have been well employed in nearly every district 
in the kingdom, 








Representatives of the shipbuilders and the platers 
on strike had a long conference early in last week, 
lasting 12 hours, but did not then arrive at a settle- 
ment. The conference was adjourned till Friday 
last, when no agreement was arrived at. The posi- 
tion at Middlesbrough was complicated by a strike of 
the apprentices, several hundreds leaving work because 
they were not paid full wages, being put on short 
time. 





The Durham miners have resolved that their Parlia- 
mentary representatives shall in future be independent 
of other political parties, which practically means that 
they shall join the Labour Party. Hitherto they have 
been what are now called ‘‘ Liberal Labourites.” This 
may mean that the Association will join the Labour 
Party and contribute to the funds. They will thus 
| transfer control from the Association to an outside 
| body composed of various elements. 








| The employés at the Metropolitan Water Board bya 
| large majority decided by ballot not to accept the trade- 
union rates of wages scheme put before them, but to 
| accept in preference the terms offered by the Board as 
| to wages and other conditions of labour. There was 


rr protest against this decision, but the report of the 


r showed an increase of 0.1 that the coal-owners contemplate the passing of the | committee was adopted. 
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LIGHTING OF RAILWAY PREMISES : 
INDOOR AND OUTDOOR.* 
By Henry Fow er. 
(Concluded from page 850.) 
Exectric LIGHTING. 
Electric lighting is at present, owing to the develop- 
ment of Nernst, mercury vapour lamps, &c., somewhat 
in a state of transition, and the author proposes to confine 
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satisfactory type of lamp, that it should be placed fairly 
high up, and in fact that the ratio of height of lamp to 
distance apart should not be greater than 1 to 4 or 6 
This is due not only to the fact that the unit of light is 
high, but that the carbons, shaping themselves as they 
do, cause the maximum of light to be thrown down at an 
angle of about 50 deg. to the vertical. This difficulty 
may, as previously stated, be reduced by placing a slightly 
opaque globe round the arc ; but this leads to a certain 
loss of the total light given off. One disadvantage of a 
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Fig.26 


the illumination between two lamps at this station, taken 
along a line 7 ft. 3 in. from the line of the lamps. The 


5. | rings of increased lighting ucder a globe, owing to tlight 


variation in the gies, have a bad effect in arc lighting, 
and globes thould be as perfect as possible at the bottom 
to prevent this appearahce of patcbiness. The advan- 
tage of being able to switch the electric current on at 
once is too well known to need mention here. 

Incandescent Electric Lighting. — With some railway 
companies these lights sre employed for lighting plat- 
forms on some of the smaller stations; but as a reliable 
lamp takes at least 3.5 watts per candle, current must be 
cheap in order to make it at all economical. For interior 
station lighting it is much more satisfactory, as in many 
cases an 8-candle-power lamp over a desk is all that is 
required, and the small ‘‘ Bijou” incandescent gas-lamp 
is the only thing which can compete with this. 

The author is fully aware that he has only dealt with 
| electric lighting in an incomplete manner, and he can 
only trust that if there is any special point to which 
| attention should be called, the question will be raised in 
| the discussion. 


Goops Yarps AnD SIpinos. 

In the previous section detailed description was given 
where required of each particular lamp as mentioned, 
and it is not therefore necessary to revert to them, but 
simply to mention them when referring to the effects 
obtained by their use. 
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his attention at 


incandescent lights only. He is anxious to admit that 


believes that the new type 
generally adopted for railway-lighting, although he knows 
that they are employed in several instances. 
Arc-Lighting.—In order that this type of lighting may 
be used to the greatest advantage on a station, it is neces- 
sary, owing to the high unitof light given by the most 


_* Paper read before the Institution of Mechanical 
Engineers, December 14, 1906. 
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ILLUMINATION CURVE WITH LIGHTS IN ENGINE SHED, Aro 8, Fug. 29. 


resent to the consideration of arc and | very high light is the difficulty of attending to it in re- 
i ning, unless arrangements are made for dropping the 
the latter type of lighting will probably before long |Jamp. The type of lamp usually employed isa 10-ampere 
occupy the place of the flat flame iu gas-lighting, but he | 500-watt one, and unless otherwise stated, this is the class 
of lamps have not as yet been | of lamp used in all the curves which follow. In some 
however, about the 
|same amount of current, are employed. This type of 
to be lighted 


| car 


cases enclosed types of arcs, using, 


| lighting is particularly good when the s 


is large, and when the height requi for 





a ee a 
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In lighting these places, as distinct from goods-sleds, 
two conditions may obtain; it may be that it is necessary 
to provide for lighting & space—as, for instance, the 
entrance of a , or & particular point, such as a cap- 
stan. Upon these considerations the type of light used 
| will depend. In the first high-powered lights are 
required, and they should be placed high up so as to dis- 
tribute the light; in the second case a smaller light at 
| the point required is all that is n For the light- 


illumination can be obtained. On the Midland Railway | ing of the yarde themselves three-light incandescent gas- 
several large stations are lighted in this way, and’ one | lamps, about 80 ft. to 100 ft. apart, or arc-lamps about 


station in 





¢ ticular deserves attention, as the roof is | 100 ft. to 120 ft. apart, 
| high and the walls light-coloured. Fig. 24isa curve of sufficient illumination under ordinary conditions, 


ve a good effect, and quite 


It 
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frequently happens, however, that the necessity for pro- | apart, or hae on higher posts and spaced a greater that lights are usually fixed mace the stage of a shed, not 
viding light at some particular point, such as a mre distance, will be found satisfactory. Insome cases special | down the centre, but “seagee ” on alternate sides, so 
capstan, ing, &c., causes the lamps to be p) lighting has to be provided, and as a case in point the | as to miss the swing of the cranes. An ordinary shed 
much closer taguiber, In small yards, where neither elec- | author would quote gravitation sidings such as now exist consists of stages with cranes, with a cartway on one 
tricity nor gas is available, “ Veritas ” oil-lamps in suit- | on most railways. Here the number of the road the wagon | side and a siding on the other. The cartway is often so 
able cases may be used. It will be understood that the | is to go on is chalked on the end of the wagon before it is | wide as to require some light down it, and this is pro- 
conditions vary so much that illumination curves of ‘‘cut” from the train and started down the incline. It | vided by a line of lamps mae at a sufficient height to 
lighting of this description are not of much value; but | is necessary that this number should be easily read, and | prevent damage from high loads. On the stages a good 
from a number of vanlinae which the author has taken, in order that this may be done, the author has found that | light is essential, owing to the necessity of reading oy 
he thinks that if the light provided does not sink below three-light incandescent lamps, with reflectors behind the | and easily labels on goods, written sometimes in all styles 
0.05 foot-candle at the ground-level, it will meet any mantles, on fairly low posts, answer this purpose admir- | of writing with every colour of ink. With gas-lighting, 
case. In the lighting of sidings, the chief position to be ably. At points where trains are broken up on these | groups of two or three incandescent burners in lamps 
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considered is that of the points. Here it is necessary not | sidings, a particularly good light is required, and a mini- | placed from 30 ft. to 40 ft. a and from 11 ft. to 13 ft. 
only to light the points themselves, and the position of | mum illumination of 0.15 foot-candle is found none too| above the Perens are found to give a satisfactory 
the ‘“‘dummy” for changing them, where provided, but |much. In sidings where neither gas nor electricity is| light, the illumination—neglecting the portion directly 
also to show when a wagon is standing clear where the | available, the Kitson pressure oil-lamp (see page 849 ante) | under the lamp—varying from 0.9 to 0.25 foot-candle. 
roads eee. that shunting may take place safely by | will be found very useful. Fig. 25 (page $1) gives a plan showing the position of 
it. The lig ting here required is therefore a combination | Goods Sheds.—Here, even more than on stations, the lights, cranes, &c., of a pe of a goods shed, whilst 
of horizontal and vertical illumination, and if asingle pair | points available for fixing lights are very confined. It| Fig. 26 gives a curve of the illumination between points 
of points has to be, dealt with, a light of not too high | often happens that the jibs of the cranes sweep so close | shown as A and B in Fig. 25. Where arc-lighting is 
power (say 100 candles), placed at not too great a height, | to the principals of the roof that the space left between | used in these sheds, the lights are usually p 45 ft. to 
is all that is required. Where several sidings run one | is too small to allow of the fixing of a light, whilst such a| 60 ft. apart, and at heights from 13 ft. to 15 ft. ahove 
after another into a shunting road, and a line of lights is position would be a dangerous one for men attending to/ the stage-level. The illumination varies from 2.25 foot- 
provided, three-light incandescent gas-lamps, 100 ft.|the lamps when this became necessary. The nme | is' candles down to 0.4. A plan of a shed lighted in this 
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manner, and an illumination curve between two lamps, 
are given as Figs. 27 and 28. 

Locomotive ale .—The Cote the may nf 
Com are of two types, either square (‘‘ro 3 
yiak  toretable in the centre and oils nadine from. it, 
or rec lar, with an entrance at one end, and pits 
running down the length of the shed. Examples of 
these are shown in Figs. 29 and 31 (page 881). The light- 
ing was formerly carried out by means of star or similar 
gas-lights, with four, six, or eight burners, each consum- 
ing about 5 cubic feet per hour. In the case of the *‘ round” 
sheds these lights were placed between every other 


and economy are concerned, were, however, the same as | 
with the hy es The effects before and ofver | 
are shown on Fig. © percentage of saving is rather 
hard to give from actual figures, as it must be understood | 
that the gas consumption in the sheds themselves is | 
not measured, as the gas-meters provided also register 
the gas used in yard, shops, offices, &c. The following | 
figures, however, may be interesting as showing the 
economy effected on the whole by the substitution of 
incandescent burners for some of the flat-flame ones in 
use. The figures given under C are for the shed re- 
ferred to in Figs. 29 and 30, and apply to two adjacent 


under existing conditions, work must be carried on after 


| darkness sets in, yet lighting of shops is a subject. which 
as 


the records of the Institution show has not been 

frequently discussed as it would seem to merit. This is 
particularly the case when it is remembered what great 
strides lighting, both by gas and electricity, has made 
during the last 10 or 15 years. In October, 1893,* Sir 
(then Mr.) Benjamin A. Dobson .read_ an interesting 
paper on “The Artificial Lighting of Workshops,” in 
which special reference was made to the use of inverted 
arc-lamps placed under large whitewashed reflectors. 
This class of lighting is particularly effective in many 
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pit, with the reeult that one side of each engine was left 
-s darkness. as the advent of the incandescent 
urner these old lights were replaced by two-light incan- 
descent burners, either in lamps or under shades, which 
were placed between each pit. The result was that not 
only was a better and more evenly-distributed light 
obtained, but a considerable economy was effected in the 
cost of lighting. The results of the increase in illumina- 
a can be readily seen by referring to the curves on 

ig. 30, which shows the lighting before and after the 
alterations took place. With the rectangular sheds the 
ig usually required re-arranging, as will be seen from 

1g. 31. The results, so far as improvement in lighting 


| Sheds, &c., controlled by one meter. Figures under D 
o- for the rectangular shed to which Figs. 31 and 32 
| belong. 
| Thecost of making the alteration was 376/. in case C 
| and 146/. in case D, but it will be seen that these amounts 
were soon wi off by the saving effected, even after 
allowance had been made for the cost of maintaining the 
incandescent burners. 

Lighting of Workshops.—With the exception of the 
shops in which the locomotives or carri themselves are 
erected or repaired, the general conditions and arrange- 


ments in railway works are very similar to those found in | - 


any engineering works. Although in a country like this, 
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TABLE V. 
— 0. D. 
Fiat-flame burners dis- 
pensed with sh 7 539 278 
Total candle-power of these 5390 2730 
Incandescent burners fixed 266 141 
Total candle-power of these 11,770 6239 
Gas used per annum when 
flat-flame burners were 
employed .. es ..| 6,947,800 cub. ft. | 4,000,500 cub. ft. 
Gas w per annum after 
incandescent burners 
were employed .. re 4,452,500 cub. ft. | 2,354,000 cub. ft. 
P tag i Dn 
candle-power .. ad 118 per cent. 128 per cent. 
Percentage decrease in gas 
consumption -_ > 35.9 eo 41.16 - 
Per Per 
Total. | Burner. Total. Burner. 
Maintenance of i d } 
cent burners per annum: 
Mantles.. be --| 1692 | 6.36 1076 | 7.68 
Chimneys 346 6Cié«id«CSS 322 2.28 
Forks 152 0.57 130 | 0.92 
Wages .. 261, 1s. 11.46d,/132, 188,/1s, 11. 23d, 


| 
cases, but as it was so fully dealt with at the time, the 
author does not propose to refer to it here, as any member 
interested can work out from the particulars then given 
the cost with the price of current adapted to his special 


case. 

Lighting of Locomotive-Erecting Shops.—In lighting a 
locomotive erecting-shop, certain initial difficulties are 
met with. These are, the need of a good general well- 
diffused light, and the fact that, as cranes run down the 
whole width and length of the shops, the light must be at 
least 29 ft. above the floor-level. The author was met 
with these difficulties when asked to improve the illumi- 
nation of a large erecting-shop of t bays, each 
measuring 450 ft. by 50 ft. At first arc-lamps, under 
large whitewashed reflecting boards were tried above the 
cranes, but for one reason or another were not wholly 
satisfactory. These lamps were then su led by arcs 

laced between the columns separating the bays, but this 

id not provide a sufficient light in the centre of the shop. 
About this time a smaller shop was erected at Kentish 
Town, and the author lighted this by a mae ot 
burners, placing three of these under a whitew re- 
flector. A plan of this shop and of the reflector and burners 
used are shown on Figs. 33 and 34, e 882. The results 
are very satisfactory, a steady well-diffused light. being 
obtained ; whilst the burners have uired. little atten- 
tion, and the consumption of mantles been low. In 
this case, as so small a number of burners are used, water 
is employed for raising the gas-pressure from 1 in. of water 
to 8 in. of water; and as an old-type compressor was 


od Proceedings, 1893, page 396, 
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fixed, the water-consumption has been somewhat high, | 


being 327 gallons per 1000 cubic feet of gas com 

The peculiar-shaped reflector is used, as it is easily 
fixed between the principals, and it effectually prevents 
much light being thrown on the glass roof and _ lost, 
as nearly all the  ¥ fall on it or on the portion of the 
roof that is painted white. The burners are 30 ft. 6 in. 
from the floor, on which the illumination varies from 0.48 
to 0.95 foot-candles. 

The success of this lighting led to the same system being 
adopted at the large shop previously mentioned. In this 
case the reflectors employed are like the ones at Kentish 
Town. They are whitewashed, and the author has 
found in practice that this substance has all the es mama 
of a reflector, as claimed for it by Mr. A. P. Trotter in 
the paper read by him before the Institution of Civil 
Engineers.* The general effect of lighting in this manner 
can be seen from the photograph, Fig. 35, page 882, which 
was taken after dark with five minutes’ exposure. The 
illumination, 29 ft. 8 in. below the burners, varies from 
0.8 to 1.4 foot-candles. It is found that the burners only re- 
quire attention about every 7 to 10 days. In large buildings 
such as these, where it is impossible to have a light of this 
description in any position except at a great height above 
the work, it is not possible to dispense entirely with lights 
on the benches themselves ; but these can be reduced to a 
minimum, and are only required where a long hole has to 
be seen through. Even these could be dispensed with if 
the vices could be fixed opposite a whitewashed wall. 

The cost of maintenance, in addition to the cost of pas 
eng burner consumes about 10 cubic feet per hour), has 

n as follows for the year to June, 1906 :— 


per annum. 
Mantles per burner ... ‘ ak —_ 2.85 
— PO PE: tag Abe c= 
undry fittings, &c., per burner ... red ; 
Wages ... ihe ; 6 00d. 


The lights are, of course, only used during the dark 
par or when special work requires carrying out during 
the night. 

Brass-Foundry.—The satisfaction given by this lighting 
and its economy has led to its being adopted in all shops 
where a good general _ is required, such as those in 
which boilers, tenders, , are dealt with. It has even 
been installed in the brass-foundry at ey and has 
been found very satisfact The height the burners are 
fixed above the floor (21 ft. in this case) is apparently 
sufficient to prevent their being interfered with by the 
dust, &c., which is always found in such shops. A photo- 
graph of this shop taken after dark is given on Fig. 36, 


page 882. 

Fitting-Shops.—In eo a | and machine-shops, although 
& general light is required, yet particular points require 
special attention unless the general illumination is very 
gee, In the discussion on Sir B. A. Dobson’s paper, 

r. J. A. F. Aspinall showed by photographs, &c., the 
success achieved by fixing arc-lamps under large white- 
washed screens in the fitting-shop at Horwich. The con- 
struction of this building has allowed of the systematic 
arrangement of a large number of arc-lamps, and the 
author, who has worked both on machines and at the 
bench in this shop, can testify to the excellent effect 
given. 

In the shops he has had to deal with, the construction 
has not admitted of the employment of large units of 
light, as, to use them successfully, they must be placed at 
a Ce pened a above the surface to be illuminated. 
With gas available at a very low cost, extensive use has 
been made of the two-light incandescent gas-fitting under 
a 28-in. enamelled shade, already referred to (see also 
Fig. 22, page 850 ante). The use of a smaller unit of light, 
such as this, allows of a much better illumination when 
the lights have to be fixed lower down. An example of 
the lighting of a series of fitters’ benches in this manner 


is shown in Fig. 37 (page 883). The illumination on | 7), 


the benches in this instance is over 2.25 foot-candles. In 
such cases as these notype of antivibrator has been found 
necessary, a8 the mantle consumption is not heavy. 

In some cases, owing to the provision Of cranes, or 
from other causes, it has been found necessary to provide 
a special light fora vice. In such positions a single light 
with a special antivibrator (see Fig. 38) has proved useful. 
These have also been employed to light a row of lathes 
fixed inst a wall, and where it was not thought 
advisable to provide large units of light high up. In 
a circumstances they are fixed to the wall behind the 

the. 

Paint-Shop.—In both locomotive and _carri paint- 
shops, — is a good light required, but it has to be 
provided in long rows to illuminate thoroughly the 
vehicles on each side. In dealing with these cases, the 


two-light incandescent fitting, Fig. 22 (page 850 ante) has | 


been found very successful. As an example of the saving 
effected by incandescent over flat-flame lighting with gas, 
curves are given on Fig. 39 (page 883). Curve 1 shows the 
lighting given by groups of four-light flat-flame burners, 
using 24 cubic feet of gas per group. Curve 2 gives the 
improved lighting provided by two- p incandescent 
gas-lights, with a consumption of 8 cubic feet per hour, or 
only 334 per cent. of the amount used with the former 
lighting. These curves were taken with locomotives on 
the pits on each side of the rows of light. 
Carriage-Shop.—With lighting of iage-shops gene- 
rally, the same conditions occur as are found in locomotive 
paint-shops. These prevent the provision of high units 
of light, especially as the shops are of necessity not so 
high as locomotive erecting-shops, as cranes are not often 
used. The same system of lighting has been adopted as 
with the locomotive paint-shop y quoted. A plan 
of a small portion of a carriage-shop lighted in this way 








ings, Institution of Civil Engineers, vol. cx., 
page 69. 


is shown on Fig. 49 ; whilst the illumination curve between 
the points A and B is shown on Fig. 41. In this case the 
lights were 13 ft. above the photometric screen, and no 
carriages were in the shop when the test was carried 


out. 

Iron-Foundry.—The lighting of iron-foundries seems to 
be one particularly sui to arc-lamps, but the author, 
from his experience with high-pressure gas-lights in the 
brass-foundry referred to, believes that this system of gas- 
lighting may successfully be employed in illuminating 
what is usually the one dark spot about a works. At 
Derby the side of the foundry on which light work is 
carried out, and along which no crane runs, has been 
| lighted for some time with ordinary incandescent gas- 
burners. On the section where a crane is necessary to 
| deal with heavy castings, &c., high-pressure Riga 
| under whitewashed reflectors have been installed, Fig. 42, 
| page 883. In this connection it may not be out of place here 
| to refer to the very strong influence of dark walls, floor, &c., 
| and the floor of a foundry is never in any sense a reflector ; 
| whilst the dust which settles on, at all events, the lower 
| parts of the walls prevents them doing their part in 
| the general illumination. The question of the colour 
|of surroundings on lighting effect, although often re- 
| ferred to, is too often neglected. In some figures given in 
| a short paper read by the author before the Manchester 
| District Institution of Gas Engineers,* he showed that 
| this in practice may add about 20 per cent. to the actual 
illumination. ; 

In conclusion, the author would again point out that if 
he has seemed to deal with the question of gas-lighting 
somewhat to the exclusion of other types, it is because he 
has of necessity had to om of the lighting that he has 
had most todo with. He trusts that any omission may 
be made good by members taking part in the discussion. 

He desires to express his indebtedness to Mr. R. M. 
Deeley, member, for his kindness in granting him per- 
mission to write the paper, and to use the figures quoted. 
He also wishes to thank his assistants, Messrs. Donne, 
Caton, and Burgess, for the assistance they have rendered 
him in preparing the paper. 








Oi, Fog. In THE AMERICAN Navy.--The United States 
ship Wyoming is at Mare Island, awaiting a decision of 
the Navy Department respecting the installation of oil- 
fuel burning apparatus. The estimates of the naval con- 
structors and the bureau of steam engineering are now 
before the assistant secretary of the Navy; and it is ex- 
pected that departmental action will be taken as soon as 
certain minor questions of equipment are settled. It has 
been arranged that the oil shall be carried in the double- 
bottoms of the Wyoming, and that the present coal- 
bunkers shall be left intact. The principal changes will 
be in the installation of burners, pumps, and kindred 
mechanism. 





British Teamways.—The length of open tramway in 
the United Kingdom at the close of 1905 was 2,117 miles, 
as compared with 982 miles at the close of 1895. The 
length of tramway in operation at the close of each of the 
ten years ending with 1905 inclusive was as annexed :— 


Year, Miles. Year. Miles. 
1896 oe 1009 1901 art 1805 
1897 oF 1031 1902 oF 1484 
1898 = 1064 1603 “i 1772 
1899 - 1122 1904 1840 
1900 ae 1177 1905 2117 


The capital expended at the close of 1905 was 
51,501,410/., of which 36,354,355/. had been raised by 
loans or debentures, and 15,147,055/. by shares. The 
corresponding amount of capital raised at the close of 
1895 was 14,111,525/., of which 4,948,659/. had been 
raised by loans or debentures, and 9,162,862/. by shares. 
é@ great increase in the amount raised by loans and 
debentures will not escape attention. An explanation is 
found in the fact that a large number of tramway under- 
takings have been transferred during the last ten years 
to Town Councils, so that the © rtion of lines in the 
hands of companies formed with shares is comparatively 
smaller. On the other hand, Town Councils raise the 
capital which they require by loans, debentures, or 
| debenture stock. The number of gers carried over 
| the tramways of the United Kingdom last year was 
2,068, 913,226, as compared with 661,760,461 in 1895. The 
growth of traffic year Died during the decade, ending 
with 1905, was as annexed. :-— 


Year. Passengers. . Year. Passengers. 
1896 .. 759,466,047 1901 1,198, 226,758 
Set. ise 788,569,669 1202 1,304,452,983 
1898 .. 858,485,542 1903 1,681,948,655 
1899 =i. 924,820, 247 1904 1,799,342,673 
1900 .. 1,065,374,347 1905 2,068,913, 226 


It will be observed that the annual increase in the 
number of passengers carried has become more accen- 
| tuated during the last five years, the growth in the 
pee ang movement during that period having been no 

ess than 1,003,538,879. The gross receipts in 1905 were 
| 9,917,0262., as compared with 3,733,690 in 1895. The 
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CATALOGUES. 


From Messrs. Crompton and Co, Limited, we have 
received large postal cards, one bearing illustrations and 
prices, &c., of several types of motors, while another 
refers to arc-lamps. 


Mr. G. P. Banbury, Drummond-road, Croydon, has 
issued a price list of iron buildings, light bridges, and 
other structural work. The list illustrates inexpensive 
buildings suitable for stores, pavilions, sheds, collieries, 
small workshops, stables, bungalows, &c. 

A little book comes from Messrs. William Dawson and 
Sons, Bream’s-buildings, E.C., giving information of 
periodicals which they will undertake to procure and 
supply to subscribers. Messrs. Dawson and Sons are 
pre to handle business of this kind connected with 

riodicals published in Great Britain, the United States, 
Sonade, rance, Italy, Germany, and many other 
countries. 

From Messrs. Thomas W. Ward, Ltd., Albion Works, 
Savile-street, Sheffield, we have received a list of second- 
hand machinery. This list of machinery in stock includes 
locomotives, portable and all types of stationery steam, 
gas or oil ——. all types of machine tools of both light 
and heavy description, joists and girders, electric plant 
of all kinds, tanks, cranes, turn-tables—in fact, too great a 
variety for it to be possible here to enumerate them all. 


Messrs. S. F. Edge, Limited, have sent us a catalogue 
of their four and six-cylinder cars. This pamphlet gives 
a historical review of the work and triumphs in and 
other contests achieved by Napier cars. Illustrations 
are given of cars, motor-boats, trophies won, &c. The 
leading dimensions are also given of standard cars, and 
deserptions of details and features of design are also pro- 
vided. Another pamphlet, arranged with thumb index, 
relates theclaims of six-cylinder cars, and Press opinions 
on their performances. 


From the Gloucester Railway, Carriage and Wagon 
Company, Limited, comes the ‘‘Gloucester Diary.” 
This diary, for 1907, contains information concerning the 
County of Gloucester. Topics of loca] and wider interest 
are noted, as for example, the Mop Fair, the Festival of 
the Three Choirs, &c. The diary is arranged for three 
days on a page. The book is issued in the interests of 
the above-named firm, whose illustrations and advertise- 
ments form by no means the least interesting matter in 
the volume. 


Messrs. Brunton and Son, Musselburgh, have issued a 
little pamphlet on splicing wire-ropes. This little book, 
which illustrates in detail all the operations as they 
should be performed, should be ef interest to users of 
wire-ropes and cables. The knowledge therein contained 
should be possessed by all workmen and others whose 
duties include work of this kind, and, as freedom from 
accident often depends largely upon the quality of such 
work, a clear understanding of the reasons and proper 
steps to be taken to ensure safe working should be at the 
command of those concerned. 


The Progress Reporter, issued by the Niles-Bement- 
Pond Company for mber, is devoted to the equip- 
ment of the idvale Steel Company’s works. me 
forty-four large illustrations are given of heavy machines, 
| includin lathes up to 100 in. swing, gun-boring and 

turning FB boring mills of sizes up to 102 in., slotting 
machines, heavy planes, drills and milling machines, 
armour-plate working machines of several types, car and 
loco. tyre mills, &c. The Midvale shops are stated to turn 
}out on an average 8°3 tyres per mill, per day of 
22 hours, the output being of all types of tyres, including 
large loce:otive sizes. 

The New Arrol Johnston Car Company, Limited, 
Underwood, Paisley, have issued a catalogue of the cars 
and launches they build. The 12 to 15-horse-power and 
the 24 to 30-horse-power cars are illustrated, fitted with 
about nine different types of bodies. A cruising launch, 
35 ft. long and of a speed of 7 knots, is also illustrated. 
This part of the catalogue is followed by several pages 
of description and drawings of the various detail parts 
which form conspicuous features of the New Arrol John- 
stone cars; such as, for instance, the horizontal engine, 
change-speed stearing-gear, and back axle, &c.; 
the specifications of standard chassis are also given. 

Messrs. W. and T. Avery, Limited, have issued a 
catalogue of some 130 pages, illustrating and describing 
their many patterns of weighing apparatus for engineering 
work. The machines described include locomotive —_ 
ing-machines built, if needed, with as many as ten tables, 

ard tables, self-indicating weighers for colliery work, 

r-iron and rail-weighing machines, machines with 
tipping-tables, crane weighing-machines, as well as train 
pens om &c. The catalogue includes descriptions of 
balances for laboratory work, testing-machines up to 100 
tons capacity, as well as impact and torsion machines, 
spring and auieteting machines, &c. Prices are given 
in many instances. 

From Messrs. Seebohm and Dickstahl, Limited, we 





working expenses in 1905 were 6,565,049/., as compared | have received a = hlet entitled ‘‘ Hints to Practical 
- Stee. 


| with 2,878,4902. in 1895. The net revenue, accordingly, 
advanced from 855,200/. in 1895 to 3,353,977/. in 1905. Ot 


Users of Tool .’ This — recounts the 


several points to which it is advisable to attend in the 


the 2,068,913, 226 passengers carried in 1905, 1,665,084,669 | treatment of high-speed steel in making tools for machine 


were carried in England and Wales, 311,942,513 in| use. As considerabl 


Scotland, and 91,886,044 in Ireland. To the length of 
| line in operation at the close of 1905 England and Wales 
| contributed 1,747 miles ; Scotland, 205 miles ; and Irel 
| 165 miles. Of the gross revenue of 9,917,026/. 
| in 1905, 8,137,198/. was collected in England and 
1,281,8432. in Scotland, and 497,985/. in Ireland. 


- See Journal of Gas-Lighting, December 9, 1902. 


| 
| 


greater care is needed in the pre- 
tion of tools of the modern high-speed steels, concise 
irections on the chief points to be observed will not be, 


and, in many cases, su uous. Besides giving directions to 
uired | the smith and grinder concerning lathe tools, the pam- 
ales, phlet has notes on the treatment of pneumatic tools (which 


so frequently give trouble in the shops by the breaking of 
yy sy treatment of twist-drills, shear-blades, &c., for 
which tool-steel is used. 
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ARGENTINE RAILWAY AFFAIRS. 
Tue railways of the Argentine Republic, although 


upon the whole in a flourishing condition, are affected, | 
like their English contemporaries, by the tendency of | 


working expenses to increas», In the cage of the Ar- 
gentine systems, however, the upward movement of 
working charges is much more rapid than in Great 
Britain; the ratio upon the Buenos Ayres Great 
Southern having advance :d from 49 87 per cent. in 1904-5 
to 57.47 per cent. in 1905-6. The gross revenue 
acquired in 1905 6 was 3,896,888/., as compared with 
3,350,102/. in 1904-5, showing the great increase of 
546,786/.; but the growth of the working expenses 
was even more considerable, the total outgoings 
having risen in 1905-6 to 2,239,387/., as compared 


with 1,670,625/. in 1904-5, being an advance of no | 


less than 568,762/. It follows that not only was 
the substantial increase in the receipts wholly 
swallowed up, but that the net revenue actually 
fell off to the extent of 21,9767. The directors main- 
tain the dividend upon the ordinary stock of the com- 

any at the satisfactory rate of 7 per cent. per annum, 
but they have made much smaller allocations to the 
reserves ; the pension fund gets an additional 10,000/., 
and the staff benevolent fund an extra 5000/., but 
nothing is carried to the claims and casualty funds, 
the fire insurance and coal steamers’ depreciation fund, 


the general renewal fund, the Neuquen extension | 


subvention fund, and the. River Plate House sinking 
fund. 
the Buenos Ayres Great Southern Railway in 1905-6 
was 2506 miles, as compared with 2481 miles in 1904-5. 
The receipts from passenger traffic showed an increase 
of 26.26 per cent., the receipts from luggage and 
parcels an increase of 15.37 per cent., the receipts from 


goods an increase of 13 02 per cent., and the receipts | 
from live stock an increase of 9.11 percent. But it was | 


all one: al! the extra revenue was more than absorbed by 
additional working charges. The great and continuous 
increase of the traffic has rendered it necessary for 
the directors to place contracts for further rolling 


stock, the orders given out comprising 10 heavy tank | 


shunting engines, 35 passenger saloons, 400 eight- 
wheel covered wagons, 20 passenger brake-vans, and 
50 goods brake-vans. Important additions and im- 
provements have been carried out in connection with 
the company’s port at Bahia Blanca, where, in addi- 
tion to the supply of lighters and pontoon-elevators, 
the grain-loading arrangements on a high-level deep- 
water mole have been improved so as to increase 
the daily loading capacity from 1500 tons to 6000 tons ; 
while a new lighter basin which has been recently 
constructed is capable of dealing with a further 
4200 tons per day of eight hours. Work in con- 
nection with an iron elevator mole is being rapidly 
pushed forward. In addition to the improvements 
which are being carried out at Bahia Blanca, the — 
development of the company’s business has rendered it 
necessary to double several congested sections of ths 
company’s system, to lay down extensive siding accom- 
modation, to introduce additional crossing and other 
stations, and generally to enlarge platforms and 
station-yards. On one section to Lanus four lines of 
rails have now been laid down. Extensive renewals 
have also been carried out between Altamarano and 
Las Flores, Ayacucho and Tandil, Cantielas and Azul, 
Empalme Grunbein and Ingienero White, Las Flores 
and Tandil, Maipu and Mar del )’lata, and Olavarria 
and Saavedra. Between Las Flores and Tandil broken 
pot-sleepers have been changed, and the line has been 
re-levelled for a distance of about 94 miles. What is 
known as the Southern dock has proved a useful and 
efficient auxiliary to the port of Buenos Ayres, and a 
considerable business was dealt with during the past 
year at a profit of 11,1737. Work in connection with 
the East Quay at Buenos Ayres is progressing satis- 
factorily. The company contemplates the construction 
of eight new lines of a total length of 852 miles. 
The following are the lines in question :—Chas and 
Ayacucho, 87 miles ; Adela and Pila, 22 miles ; General 
Alvear and Olavarria, 65 miles; Mar del Plata and 
Pieres, 75 miles; General Alvear and Carbué and 
Pique, 196 miles ; Florencio Varela and Ezpeleta, 
6 miles; Medanos and Patagones, 150 miles; and 
Neuquen and Paso Pino Hachado, on the Chilian fron- 
tier, 251 miles, The last line will unite with a line at 
present under construction by the Chilian Govern- 
ment, and will afford a direct and important trans- 
continental route for the southern portion of the 
Argentine Republic. It is proposed to construct 
the new lines, in the order of their relative im- 
portance, at the rate of about 170 miles per annum, 
so that the whole of them will be completed in five 
years. The great rise in the company’s working ex- 
penses is due to something in the nature of an economic 
crisis in Argentina. House-rent has become very 
dear, while the cost of the ordinary necessaries of life 
is also greater; and this has told, of course, upon the 
price of labour. Immigration into the Argentine Re- 
public is, however, proceeding more freely, 91,000 
immigrants having landed in the first half of this year ; 
and it is expected that this increased immigration 


The average length of line in operation upon | 


movement will render it possible t» open up large 
areas of country at present unproductive. 

Upon another Argentine system—the Buenos Ayres 
and Rosario—the average length of line worked in the 
first half of this year was 1 miles, as compared 
with 2347 miles in the corresponding half of 1905. 
The gross receipts for the first half of 1906 were 
2,319,573!., as compared with 1,979,412/., showing an 
increase of 340,161/., or 17.18 per cent. The working 
| €xpenses were 1,233,191/., against 992,694/., an in- 
| crease of 240,497/., or 24.23 percent. The ratio of the 
| working expenses to the traffic receipts in the first 
| half of this year was thus 53.16 per cent., as compared 
| with 50.15 per cent. The experience of the Buenos 
| Ayres and Rosario Railway was accordingly rather 
more favourable this year than that of the Buenos 
Ayres Great Southern Railway. At the same time, 
the Buenos Ayres and Rosario Railway felt, like its 
neighbour, the effects of the changed conditions of | 
Argentine life. 

he gross receipts of the Buenos Ayres Western | 
Railway in the first half of this year were 1,780,462/., | 
while the working expenses of the six months were | 
940,553/., leaving a net profit of 839,909/., increased by 
sundry accessory items of revenue, as wellas by the 
balance brought forward from 1904-5, to 900,978/. The 
gross receipts in the first half of 1905 were 1,514, 106/., 
while the working .expenses were 731,693/., leaving a 
net profit of 782,413/.; there was accordingly an in- 
crease in the net profit this year of 57,496/., or 7.35 
per cent. The ratio of the working expenses to the 
| traffic receipts stood in the first half of this year at 
52.83 per cent., as compared with 48.33 per cent. in 
1904-5. The dividend on the ordinary stock of the 
company for 19056 is maintained at 7 per cent. per 
annum, 190,000/. being transferred to the general re- 
serve fund, 45,000/. to the permanent-way renewal 
fund, 10,0007. to the staff pension fund, and 5000/. to 
| the benevolent fund, while ]03,459/. is carried for- 
| ward to the credit of 1906-7. The board has petitioned 
the Argentine Congress for concessions of new lines 
| amounting in all to 581 miles. The concession of a 
line from Monte Nievas to Victorica, 844 miles in 
length, has been granted, and petitions for the remain- 
|ing concessions under consideration are at present 
| awaiting the decision of Congress. Once station, the 
| terminus of the Buenos Ayres Western Railway in 
| Buenos Ayres, is two miles from the port, and it is now 
proposed to carry an underground line from the Once to 
| the docks. This underground line will pass under the 
| Calle Rivadavia and the Avenida de Mayo, two of the 
most important streets in Buenos Ayres; there will be 
| several intermediate stations, and as the scheme will 
|include the electrification of the company’s system 
from the Once to Moron, a distance of 124 miles, it is 
| expected that it will havea marked effect in popularis- 
| ing the suburbs and districts served by the company’s 
| lines, as well as in adding to the efficiency of the 
service. Some eight miles of single track have been 
renewed with 80-1. rails and new hardwood sleepers, 
simultaneously with the laying of stone ballast between 
Caballito and Moron. About eight miles of single 
track have been renewed with 80-1b. rails and new steel 
| Sleepers on the Marmol branch, A length of 574 miles 
| of single track has also been renewed with 80-Ib. rails 
almost up to Passo; some ten miles of the section 
have been laid with hardwood sleepers and the rest 
| with steel sleepers. 








SUBMARINE TELEGRAPH ENTERPRISE. 
| Tue Anglo-American Telegraph Company entered 
| in 1906 upon the fortieth year of its existence, and its 
| experience for the six months ending June 30 was the 
| best it had ever had. The gross pool receipts of the 
companies working in combination—the Western, the 
| Anglo-American, and the Direct United States Cable 
—amounted to 328,000/., as compared with 324,000/. 
in the preceding six months. Of the 328,000/., the 





| Anglo-American took 195,281/., an increase upon the 
| corresponding period of 1905 of 17,802/. The com-| 

any also received for the charter of its steamer 

inia 8094/., or 5494/. more than in the corresponding | 
half of 1905. Altogether there was an increase in the | 
receipts for the first half of this year of 23,5887. On| 
the other hand, the ordinary working expenses were | 
larger by 2050/., and in one way or another the charges | 
increased 10,4847. While the company received in | 
the first half of this year 8094/. for the charter of the | 
Minia, it = away, on the other hand, 6100/. for the | 
| charter of ships for the repair of cables. The expla- | 
nation of this was that it was deemed more economical | 
| to employ other ships instead of the company’s own | 
steamer, while it was earning money for the repair of | 


|other companies’ cables on the other side of the | 
| Atlantic. The renewal fund of the Anglo-American | 
| Com } 


pany stands at 1,010,000/., showing an increase 
e year of 25,2007. The company’s oldest cable— 
| that laid in 1873—is in perfectly good order. The 
shore end of the cable has, however, given some 
| trouble, occasioned, it is believed, by trawlers which 
|have adopted steam power, and which now fish at 
| greater depths than formerly. The shore end of the 


| for t 


cable is not placed, also, in the most advantageous 
position, and the directors have come to the con- 
clusion that it would be a wise thing to make some 
changes. They propose to lay down about 80 miles 
of a heavier and stronger type of cable than that 
which is in use at present, at a cost of about 
25,0002. This sum, it is hoped, will be provided 
out of the renewal fund, and interest accruing 
upon it, without the fund being reduced below 
1,000,000. . The company’s deep-sea cables have 
been working very well, and the directors are hoping 
that they will not have to spend money in mending or 
renewing them foreome time to come. In Newfound. 
land the Anglo American Company is now charged 
with a tax of 800/. per cable on five cables. Five is 
the maximum number of cables upon which the New- 
foundland Government imposes the tax. It maintains 
that the company has seven cables—four on one side 
of the island and three on the other ; the directors, 
on the other hand, contend that the company has only 
three or four cables, because a cable landed at one 
end of Newfoundland runs through the island and 
comes out at the other end. 

The revenue of the Western Telegraph Company, 
Limited, for the six months ending June 30, this year, 
was 304, .» While the working expenses were 
104,578/. The balance available for dividend for the 
= half-year was 186,148/., and the amount distri- 

uted in dividend was 83,172/. The following transfers 
were also made out of available profits :—General re- 
serve fund, 75,000/. ; maintenance works reserve fund, 
50007. ; marine insurance fund, 15,000/.; and lands 
and buildings depreciation fund, 15,000/. The re- 
ceipts of the Western Telegraph Company for mes- 
sages in the first half of this year were 234,435i. 
Interest was received on reserve fund investments to 
the extent of 13,688/., and 14,255/. was derived from 
investments in other telegraph companies, and 2055/. 
forrents. The expenses attending the maintenance of 
cables in the past half-year were 28,587/. The ex- 
penses, properly so-called, were 32,360/., but the 
were reduced to the extent of 3773/. by charges made 
upon other cable undertakings for the use of the com- 
pany’s repairing steamers. The value of the cable 
used for maintenance during the t half-year was 
10,882/., and an allowance of 2100/. was made for 
depreciation of cable. The general reserve fund formed 
by the company stood at the close of June, 1906, at 
1,121,110/., as compared with 1,096,972/. at the close 
of December, 1905. The increase in the reserve fund 
was effected notwithstanding an outlay of 40,3941. 
made on account of the St. Vincent and Fayal (Azores) 
cable, and 20,660/. for the partial renewal of the Per- 
nambuco and Bahia No. 1 cable. Altogether the 
reserves formed by the company stood at the close of 
June, 1906, at 1,216,610/. he expenditure made on 
cables to the same date was 2,420,546/., while the 
company held shares in other telegraph companies 
which cost it 340,817. 





Newatt Data-Carp.—At the present time, when 
metrical measurements are so much used in place of feet 
and inches in many engineering workshops, it is a great 
advantage to have some ready means at hand by which 
equivalent measurements in inches and millimetres 
may be ascertained at a glance. With this object 
the Newall Engineering Company, Limited, of Warring- 
ton, have issued a card on which are prin in bold 
figures metrical equivalents in inches from 1 to 250 
millimetres, the numbers being placed in convenient 
columns. The card measures 9 in. by 6in., and has a 
cord attached to it by which it may be hung up in the 
workshop, and it has been published by way of advertise- 
ment. On the reverse side of the card are illustrations of 
some of the firm’s measuring instruments, We under- 
stand that this is the first of a series of cards which will 
contain general workshop information. 





Ten Years’ American RAILROADS.—The cost per mile 
of constructing and equipping American railroads is 
ually increasing, although from a British standpoint 
it must still be regarded as relatively moderate. The 
length of line in operation in each of the ten years ending 
with 1905 inclusive, the ee expended, and the average 
cost per mile stoods as follows :— 


Average per Mile, 





Year. Miles. Cost. 
dole. dols. 

1896 181,304 11,179,544,386 61,631 
1897 183,547 11,518,066,646 62,653 
1898 184,894 11,585,069,036 62,658 
1899 187,781 11,692,817, 066 62,268 
1900 192,162 11,891,902,339 61,884 
1901 7 | 12,326,491,526 62,926 
1902 199,685 12,853,927, 64,371 
1903 206,886 13,525,628,300 65,380 
1904 211,074 14,081,756,366 66,715 
1905 212,624 14,563, 199,931 68,493 


The gradual rise in the average cost per mile is, of course, 
explained by the American system of constructing a line 
in something of a make-shift fashion in the first instance, 
and then gradually improving it later on. The growth 
of traffic also renders it necessary to provide itional 
equipment, and this, of course, increases the average cost 
per mile in operation. 








886 


ENGINEERING. 





[Dec. 28, 1906. 





YEAR-BOOKS AND ANNUALS. 

Hazell’s Annual for 1907. London: Hazell, Watson, 
and Viney, Limited, 52, Long Acre, W.C. [Price 
3s. 6d.]—The new edition of this annual, which claims 
to be a cyclopedic record of men and topics of the 
day, would seem to attain very closely to its ideal. 
In ite 600 odd pages can be found reference to all the 
chief topics of interest, as well as notes on all the 
more prominent leaders in public affairs. Some ten 
pages are devoted to eng oer proposed or 
in Leading particulars are also given of 
the chief engineering societies. Electric traction is 
also noticed. Of topics of more general interest are 
remarks on the situation in Russia, the educational 
controversy at home, the finance of the country, and 
a mass of other information which it is convenient to 
have at hand in a form suitable for quick reference. 


The Official Year-Book of ‘Scientific and Learned 
Societies, 1906. London: Charles Griffin and Co., 
Limited.—The twenty-third annual issue of this book 
has now been issued by the publishers. Its contents 
form a résumé of the work of all the leading scientific 
and learned societies of Great Britain and Ireland. 
The information is all derived from official sources, 
and comprises, as a rule, the chief particulars and 
conditions of membership, the officials for the year, 
and a list of papers read and discussed during the last 
session. In certain cases, where no list of papers is 
given, excerpts of the practical work performed during 
the year are set forth; the Meteorological Office, 
Greenwich Observatory, and the Agricultural Experi- 
mental stations coming under this category. 





The ‘‘ African World” Annual. London: The 
African World, Bourne House, Copthall- Avenue, E.C. 
—For the fourth year in succession the African World 
Annual gives a voluminous summary of the position of 
affairs in various quarters of that continent. The 
volume before us contains 312 es of illustrations 
and matter of varied interest, and an additional 68 
pages dealing with the work and financial position of 
the gold-mines. There are numerous general articles. 
These include articles entitled ‘‘ Uganda and East 
Africa,” ‘‘ Morocco at the End of 1906,” ‘‘ African 
Railway Pro in 1906,” and ‘‘ Mining in Rhodesia.” 
To Egypt and the Soudan, and matters relating to these 
countries, some thirty-eight pages are devoted. The 
progress of tropical medicine is also summarised, and 
long descriptive articles are given on many of the con- 
cessions—copper, diamond and gold, and coal-mines 
in Central and South Africa. The illustrations are of 
an excellent standard. 





The Peninswar and Oriental Company’s Diary and 
Almanack.—This little book forms a hand-book to 
Oriental travel. Included among its matter are to be 
found excellent small maps of Australia, India, China, 
and Japan, besides a portion of the European Conti- 
nent, showing the company’s connections between 
London and Brindisi and Marseilles. Statistical 
tables are given on matters of trade, population, &c., 
record runs are tabulated, and a list of mail-days for 
India, Australia, and the Far East is also given for 
the year 1907. 





Diaries. —We have received from the Brush Elec- 
trical Engineering Company, Limited, of Lough- 
borough, a waistcoat-pocket diary, containing coupons 
for 1000/. accident assurance and 500/. burglary assur- 
ance. — Messrs. Siemens Brothers, Dynamo Works, 
Limited, of Westminster and Stafford, have sent us a 
handsome pocket-diary, in which is included an accident 
assurance policy and a coupon for a burglary assurance 
policy. In addition to the usual features of a diary 
there are useful tables of data. 





Tur Propvction or Power at Destrucrors.—A cir- 
cular bearing the above title has been issued by Messrs. 
Manlove, Alliott, and Co., Limited, Nottingham, drawing 
attention to the fact that comparisons made between 
destructor plants where results are expressed in terms of 
horse-power produced per ton of refuse are often mis- 
leading. These comparisons do not take into account in 
any way the efficiency of the accessory plant needed to 
convert the steam raised into useful power. For instance, 
to take an example, one plant using 30 lb. of steam per 
Board of Trade unit would develop some 240 indicated 
horse-power per ton of refuse; but should the plant be 
of a less efficient type, and consume 40 1b. of steam 

r Board of Trade unit, the power developed would 
= about 180 indicated horse-power per ton of refuse. 
These figures are merely taken as examples, and are 
of no actual value, for engine plant can, of course, 
be put down for a guaranteed consumption much lower 
than the lowest figures mentioned. © example serves 
to show that the results of the whole plant are no test 
of the ability of the destructor; and this should be con- 
—— ag soe or not, merely on the pp ot steam 
available for power purposes which it can uce per 
pound or per ton of refuse. It is, of course, understood 
that —_- steam consumed in the working of the destruc- 
tor 1 


must not be included in figures of steam avail- 
able for power purposes, 





THE LAW OF MASTER AND SERVANT. 


Tozeland v. Westham Union.—This case, which is re- 
ported in vol. xxiii. of the Times Law Reports, page 300, 
raised a question of interest to boards of guardians. 
Mr. Robert Wallace, K.C., and Mr. Abinger anne 

K.C., and Mr. 
ants. 


for the a tiff; Mr. Horace Avory. 
—— ynch appeared for the de end 

e defendants, a board of guardians of the poor, were 
carrying out an enlargement of the electric light installa- 
tion at their workhouse. 

The plaintiff, a pauper inmate of the workhouse, was 
ordered by the labour-master to assist in the work, and 
was put to work on a staging some distance above the 
ground. While he was at work the staging, for the safety 
of which the engineer was responsible, gave way owing 
to its negligent and improper construction, and the 
plaintiff was injured. It was held that the defence of 
common employment afforded no answer to the action, 
for the plaintiff, as a pauper inmate, was compelled to 
recs | the order to assist in the work, and could not be 
held to have taken upon himself the risk of injury from 
the ae of the defendants’ servants ; and, secondly, 
that the work was not being carried out by the de- 
fendants in the discharge of their administrative duties 
as guardians, and that therefore the action was main- 
tainable. 

Burke v. Amalgamated Society of Dyers.—In this case, 
which is reported in the October number of the Law 
Reports, page 583, an interesting question arose as to the 
power of a trade union to alter its rules. 

Mr. ag ap for the plaintiff ; Mr. 8. T. 
ae and Mr. J. J. Wright appeared for the defen- 

ants. 

The plaintiff, who was the widow of a man who had 
been a member of the defendant society during his life- 
time, sued the society for certain sick pay which had 
accrued to the deceased. 

It ap that the deceased became a member of the 
society in June, 1892, and under Rule 39 of the society, 
as it then stood, he was entitled to certain benefits, 
and ultimately to sick-pay at the rate of 28. a week for 
several years up to the.date of his death. He subse- 
quently Soames insane, and while he wasinsane an altera- 
tion was made in the rules ry wp him of benefit during 
insanity. It was contended that the society had no power 
to alter its rules so as to affect a man who was insane at 
the time. 

It was held (by Kennedy and Lawrence, JJ.), that the 
alteration by a trade union, during the insanity of a 
member, of a rule as to sick benefits, to the prejudice of 
that member, is binding upon him if made in accordance 
with the rule authorising and regulating the alteration of 
the rules of the union. At the same time it was doubted 
whether an action is maintainable by a member or his 
representatives against a registered trade union to recover 
—— under the rules relating to sick benefits for 
members. 


Devonald v. Rosser.—In this case, which is reported in 
the November Law Reports, page 728, a curious question 
relating to the employment of a workman on piecework 
was considered. 

Mr. 8. T. Evans, K.C., and Mr. Meager appeared for 
the plaintiff ; Mr. Eldon Bankes, K.C., and Mr. Benson 
were for the defendants. 

It m4 re that the plaintiff was a workman employed 
by the defendants at their works upon the terms that he 
was to be paid by piecework, and that he should not quit or 
be discharged from the works without gi or receiving 
a month’s notice. The defendants, finding that, owing to 
the state of the trade, they could not keep their works 
running at a profit, closed them, and subsequently gave 
the plaintiff a month’s notice to quit. 
brought to recover damages for breach of an implied 
agreement by the defendants to find the plaintiff work 
during the period between the closing of the works and 
the expiry of the notice. 

It was held by Mr. Justice Jelf that there was an im- 
plied undertaking by the defendants to provide the plain- 
tiff with a reasonable amount of work so long as the 
employment lasted, the measure of what was reasonable 
being the average amount of the plaintiff’s earnings pre- 
viously to the stoppage of the works. In dealing with 
the case, the learned judge said :—‘‘ Apart from autho- 
rity, it would be strange if such a right is not implied, 
for otherwise the bargain is of a very one-sided character. 

he workman must be at the beck and call of the master 
whenever oy to do so, and yet he cannot, though 
ready and willing to work and earn his pay, earn a single 
penny unless the master chooses ; and this state of things 
may on for a period of nearly two months... . It 
would, I think, require some very clear and binding 
decisions to induce any fair-minded tribunal to accept 
this view of the law.” 

Clark v. London General Omnibus Company.—This case 
raised incidentally a peculiar question in the law of 
master and servant—namely, what are the rights of a 
master whose servant is killed while in his employment. 
It appeared at the trial that a girl who lived with her 
parents, and had been in the habit of assisting her mother, 
was killed in an accident. The plaintiff brought an action 
as father of the deceased claiming (a) the funeral ex- 
penses to which he had been put ; (b) the travelling ex- 
penses:incurred torecruit the health of himself and his wife, 
they having become ill by reason of the shock occasioned 
by their daughter’s dea 

e 7 owing to the loss of the services of his 


di ter. 

yy 
a or t ; Mr. ill, K.C., an r. 
Marshall appeared for the defendant company. 

The Court of A (Lord Alverstone, L.C.J., Sir 
Gorell Barnes, and Farwell, L.J.) held that a master 


An action was | 2, 


; and (c) the loss sustained by | 4: 





cannot maintain an action for i "wom which cause the 
immediate death of his servant. They held further that 
a father cannot recover either at common law, or -under 
the Fatal Accidents Act, 1846, the funeral expenses to 
which he has been put in burying an unmarried infant 
daughter, whose death was caused by reason of the 
d ts’ igence, and who was residing with her 
father at the time of her death. 

Dewar v. Tasker and Sons.—In this case,’ which “is 
reported in the Times Law , vol. xxii., 303, 
&@ question arose as to the liability of a master for the 
acts of a servant whom he has lent to another. - 

Mr. Craig Henderson appeared for the plaintiff ; Mr. 
Stephen Lynch for the defendants. 

It appeared that the defendants hired out an engine to 
another person and supplied a driver therefor. They 
paid the driver, supplied the oil for the engine, and kept 
it in repair. evidence showed that the person to 
whom the engine was hired had control over it and the 
driver, and that the defendants never exercised any control 
over them; that the defendants never knew where the 
engine was sent or what it carried ; and that the driver 
at the time in question got his orders from the 
who hired the engine, and did whatever he told him. 
While so hired, the engine, by the negligence of the 
driver, injured the plaintiff. 

_ It was held (by Ridley and Darling, JJ.) that at the 
time of the accident the defendants had no control over 
the driver of the engine, and were therefore nob liable to 
the plaintiff. 








_ ComprnaTIon Meratiic Packtnc.—In some interest- 
ing booklets sent us by the Combination Metallic Packin 
Company, Limited, Gateshead-on-Tyne, are descri 
several forms of metallic a ante by this 
company, one of which (that for the piston-rods of steam- 
engines) this year gained the Gold Medal at the Milan 
International Exhibition. As is well known, this pack- 
ing is very simple and is suitable for steam or gas, .and 
the rena segments can be renewed at a small cost. 
Another advantage claimed for the packing is that it will 
not score nor wear the rods. By its use also all the glands 
and tightening-up gear are dispe' with, and a great 
amount of wearing surface is obtained without altering 
the depth of the stuffing-box. A great number of engines, 
both on land and at sea, are now fitted with this packing. 
It is also suitable for pumps. We havealso received from 
the same company samples of their C.M.P. special white 
metal jointing-rings for pipe-flanges, &c. These rings are 
made of a soft material, and have grooves formed in their 
faces, the grooves being close ther, so that the metal be- 
tween them forms V-shaped ridges, which are compressed 
when the flange-bolts are —— up, thus forming the 
joint. Nocement, red lead, or other composition is‘ re- 
quired. It is claimed for them that they will not blow 
out, and that they are not affected by the action of steam, 
acids, gas, oil, or water. Such rings will also not expand 
or contract under varying conditions of temperature, 
so that re-tightening of the bolts is said not to be neces- 
sary. A close joint can be made. of barely ,), in. thickness, 
and the —- can be used over again after the joints are 
broken. e understand that these rings are now in use 
in a number of ships in the Navy with complete success. 





Our Locomotive Exports.—There is now no doubt 
that 1906 will prove an encouraging period in the history 
of our locomotive exports, the value of the shipments in 
November having m 253,671/., as compared with 
245,404/. in November, 1905, and 128 531/. in November, 
1904, while the te shipments for the eleven months 
ending with ioualer 30, this year, were valued at 
580, 882/., as compared with 2,146,282/. and 1,698,893/. in 
the corresponding periods of 1995 and 1904 respectively. 
South America took British locomotives in November tothe 
value of 132,187/. (or rather more than one-half the value 
of the whole exports for the month), as compared with 
172,645. and 52,818/.. respectively. The colonial demand 
moved as follows in November of each of the last three 
years :— 


| Nov., 1906. Nov., 1905. Nov., 1904. 


Colonial Group. 





£ £ £ 
British South Africa... 1,566 852 | 16,809 
British India son) teehee: 21,009 | 27,833 
Australasia .. ds 4,675 161 7,558 


In the first eleven months of this year South America im- 
ported British locomotives to the te value of 
1,341,787/., as compared with 685,882/. in the correspond- 
ing period of 1905, and 336,816/. in the corresponding 

riod of 1904. The value of the locomotives sent to 

uth America to November 30, this year, was, accord- 
ingly, more than half the exports in all directions ; this 
is explained by the firm footing which British railway 
capitalists have obtained in Brazil and Argentina, and 
especially in the latter country. The colonial demand in 
the first eleven months of the last three years was repre- 
sented by the following values :— 


1904. 





Colonial Group. | 1906.” 1905. 
as aie £ £ 
British South Africa 37,022 63,996 459,054 
British India ee 709,686 746,733 474,758 
ustralasia .. eo 33,541 23,217 93,667 





It will be seen that fair exports of British locomotives 
were made to British South Africa immediately after-the 
war, and that the demand has since been : ily falling 
off, although there are now hopes that it will exhibit some 
recovery, 
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co-operate with one part of the double-clutch mentioned. The | of thrust-rod connection adopted, but it is to be understood when 
other end of the motor armature shaft is geared to the driving- | circumstances require, it is to make due provision for this 


wheels of the vehicle in any suitable way. The field-magnet 
structure 4 carries a clutch member which is adapted Ete, 
in or out of connection with the second part of the double clu’ 

mentioned. In the clutch member 17 is always 
in connection with the co-ope part of the double clutch, so 
that the armatures 8 and 14 are to all intents and 


«‘ENGINEERING” ILLUSTRATED PATENT | 
RECOR 


Comprzep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS | 
UNDER THE ACTS OF 1883 — 1902. | 

The number of views given in the Specification Drawings is stated and 
in each case ; where none are mentioned, the Specification is not nected together through a controller. When the 
illustrated. A connected to the motor b: controller, current 

Where inventions are communicated from abroad, the Names, | the a My 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale | 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. | 

Any person may, at any time within two months from the date of | 
the advertisement of the a ance of a Complete Specification, } 
give notice at the Patent “Ohee of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acta. | ’ 


LIFTING AND HAULING APPLIANCES. 


1301. Stothert and Pitt, Limited, and H. A. 
Rushton, Bath. Cranes. (2 Figs.) January 17, 1906.— 
In many cranes, ly wall cranes, it is im t that the 
attendant, — -_~y ie jib, — - re Pony hag carry A. 
operation too far. e object o is invention © provide 
lewing gear with which the jib can only be slewed through a between the field and armature of the generator, the generator 
ziven ie. According to this invention, the jib is slewed by | isshort-circuited. The field and armature are thus brought 


means of a wheel, to which a rocking motion is imparted by a 2eatly equal. The clutch carried by the field-magnet structure 


e 
and supplied to and the latter is driven. 
generation of current by the generator a 
pe dee its field-magnet armature. 





aI 


23378) 











| 4 is now clutched into the co-operating part 


of the double 


rotating crank in such a way that even if the crank be rotated 
further than is necessary, the wheel will only be rocked by the 











am 


crank through a certain fixed angle. The wheel may be connected | 
to the crank-post in any convenient manner. a is a motor, which | 
by worm and worm-wheel rotates a pinion gearing with teeth on 


a crank-disc c, connected by a rod d to a pin on a wheel e, round 
which is wound the chain f, passing over guide-pulleys g to the 
chain-pulley on the crane-post. It will be seen that the continued 
rotation of the motor a and disc ¢ will only cause the wheel ¢ to 
oscillate or rock through a small angle, and the crane will 
swing backwards and forwards without coming against the wall. 
«Accepted October 17, 1906.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


20,291. B. H. Thwaite, Westminster. Alarm- 
Barometer. [2 Figs.) October 7, 1905.—This invention relates 
to an improved alarm-barometer, by which a change in atmo- 
sphere, or what is known as barometric pressure, is automatically 
and audibly indicated, either continuously or intermittently, 
and is especially applicable to coal-mines in which changes of 
barometric pressure coincide with the flow into the workings of 
marsh gas. There is employed as the basis of action an ordinary 
recording barograph, from which the winding-up clock and drum 
have been removed. The lever 1 of the barograph is connected 
to one terminal of a dry or other battery 2 ; a metallic brush 8 
is connected to the other terminal. This brush is movable up or 
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down a vertical rod5. When it is intended to use the instrument, 
the brush 3 is raised or lowered on the vertical rod 5, until it is 
level with the underside of the lever 1, and it is then set by means 
ofaset-screw. The casing is provided with a Davy lamp wire- 
gauze window 8, so that although a spark may be formed when 
the brush 3 makes contact, it will be impossible for the flame, if 
produced, to ignite any marsh gas that may be present in the 
envir tof the apparat When a miner goes into the pit 
he calls at the offices for a barograph, which has been properly 
adjusted by the mine officials. If there is a dangerous fall of 
barometric pressure, the lever 1 comes into contact with the 








brush 3, the electric circuit is completed, and the bell 9 put into 


ringing and signalling action. (Accepted October 17, 1906. 


MOTOR ROAD VEHICLES. 


23,878. E. E. Lehwess and L. K. Clark, London. 
Power-Transmi: Devices, [5 Figs.) November 21, 
1905.—This invention has reference to power-transmitting devices 
of the kind in which a prime mover is geared to a | through 
the intermediary of an electric transmitting device comprising 
an electric generator element and an electric motor. The shaft 
of the prime mover 1 is rigidly connected to the field-magnet 
structure 4 of an electric generator so as to rotate such structure 
about the armature 8, the shaft of which is extended on the side 
remote from the prime mover, and 
three-fold pu 
and as a mem 


carries a part 10 that serves a | to the lower edge thereof. 
—viz., as a brake-drum, as an armature-holder, | 


clutch. The generator field-magnet structure 4, armature 8, and 
motor armature 14 thus rotate as one, and there is a direct drive 
| from the shaft of the prime mover to the gearing driving the 
| road wheels without any electrical losses. The brake is a friction 
| brake, and acts on the periphery of the drum 10, and is actuated 

from a lever by the driver. When it is required to reverse the 
| direction of motion of the vehicle, the clu member 17 is dis- 
| engaged from the double clutch, the motor connections are 
| changed so as to reverse the direction of rotation of the motor, 
| and the latter is driven by current —— by the generator, the 
armature of which is then held stationary by means of the part 
| 10, this part being itself held stationary either frictionally or posi- 
| tively. (Accepted October 24, 1906.) 


| 9503. A. A. C. Morley, Victoria Park, South 
Australia. Driving-Belts. (5 Figs.) April 23, 1906.—The 
| driving - belt for motor-cycles, which forms the object of the 
| present invention, belongs to that type of belt which is built up 
of layers or strips of leather supe: and separated the one 
from the other by bevelled blocks, a further series of blocks 

being arranged on the under side of the belt, and the whole 
secured together by rivets. 
ane Soeeeee, a considerable distance one from the others, as 

has nm previously suggested, by the present invention the 
| blocks ¢ to the outside of the belt contiguous and 


are “ree 
with bevel faces, while the inner blocks d, d, if such be used, 
are d somewhat a 
the blocks allows the belt to 


so that while the arrangement of 
bend easily when passing round a 





| 
| 
| 
| 
| 


| 





driving-wheel or the like, the underlayer or strip b of leather is 
prevented from buckling and ag | the whole strain on to 
the outer a a, while in addition t 
securely ally to the wheel when in contact therewith, and 
prevented from being dragged or distorted out of position. In 
| addition to the foregoing a folded strip of canvas or other non- 
stretchable fabric of a 
that the strain on the leather is relieved and supported by the 
| intermediate piece of fabric. In addition to the bevelling of the 
| abutting ends of the leather blocks c, ¢ and d, d it will be seen 
| on reference to Fig. 3 that the continuous —- or entire length 
| of the completed belt are bevelled downw: and 
| angle of bevel and the width of the strip being designed to suit 
the shape and width of oe of the wheel to which it is to 
be applied. (Accepted Oct 17, 1906.) 


23,571. The New Arrol-Johnston Car Company, 
| Limited, and J. 8S. Napier, . Under-Car- 
| Fiages. [4 Figs.) November 16, 1905.—In the construction 
| of motor road vehicles it has been pi to vide means for 
| checking the cross-movements of the tail of the frame relatively 
| to the rear wheels, which would otherwise have to be sustained 
| by the rear springs and their i invention relates 
| to improved means for checking the cross-movements of the tail 
| of the frame relatively to the rear wheels. A bracket H projects 
| upwards and from the centre of the rear axle O, at the head of 
| which, upon a horizontal pivot, a centrally fulcrummed lever K 
is mounted and arranged to turn transversely to the centre line of 




















To the extremity of the upper arm of the lever K a 


the frame. 
link L is pivoted, which extends to and is pivoted at 
top edge of one of the members of the side frame A, at a ition 
transversely opposite the lever, and a link M is piv to the 
lower end of the lever K, extending in a similar manner to the 

ite side ber of the frame A, where it is pivoted at M! 
By these means cross or transverse 
strains are taken up by the link mechanism without interfering 
An illustra- 


near the 











r of adouble clutch. Mounted in alignment with | with the free fall and rise of the tail of the frame. 


the generator is an electric motor, whose field-magnet structure | tion of this action is illustrated in dotted lines. In this con- 
13 is station that no provision is shown to 


the end near 


, and the shaft of whose armature 14 carries at | struction it will be — 
e 


purposes on | 

motor are electrically con- | N 

nee is | 
generated | 


arran; this 
ve speed | is as follows :—The trolley is journalled within a jaw 8 


) 


action and so relieve the elements of any twist about their con- 
necting joints. (Accepted October 24, 1906.) 


RAILWAYS AND TRAMWAYS. 


8029. G. B. Holmes and A. D, we “ 
Zealand. Heads. 6 Feel Agee 5, Ieee. 


ow 
—This invention relates to trolley-heads, 
through the fouling of the on heey 


The 
~ 

3 
| prely mapented weil : ae 5, 80 as yan gots go 

erein within certain limits, 5) ig means ng em to 
cause the wheel to tend normally to assume a tion in line 
with the trolley-pole. The bracket 5 is connec to an attach- 
ment piece 6 carried upon the end of the trolley-arm, the connec- 


ley-head for effecting 








| 
| 
| 
i 


Instead, however, of the blocks | trolley- wheel leaves the co 








tion preferably consisting of pins 8 projecting from the attach- 
ment piece taking into slots 10 formed in cheeks projecting from 
the bracket. A pin 12 carried by the cheeks engages, when the 
trolley-wheel is in contact with the conductor and the bracket 5 
pressed down thereby, in a slot 15 formed for its reception in the 
attachment piece 6. A spring 17 is employed whereby, when the 
uctor, the pin is drawn out of the 
slot 15 and the bracket 5 turns upon the ce connection 8 
with the attachment piece 6, the ket y ty: that 
the action of gravity has the effect of causing the trolley wheel 
and its carrying means to fall until it is in such tion that it 
will clear the overhead gear, or so that damage will not be caused 
thereto by its contact therewith. Guides are employed for the 
cheeks referred to. The turning over of the bracket on ite 
pivotal connection causes contact to be made in an electric bell 
circuit, whereby indication is given to the motorman when the 
trolley-wheel has left the conductor. (Accepted October 24, 1906.) 


SHIPS AND NAUTICAL APPLIANCES. 


6163. Davis and Co., Limited, and J. L. Booth- 
man, Lowestoft. 8 8 = fl Fig.) 
March 14, 1906.—This invention relates to improvements in the 
method and construction of apparatus described in Spe¢ tion 
No. 19,733, dated September 14, 1903, and has for its object the 
like economisation of flow of such steam supplied to steam- 


| actuated apparatus, such as is used for steering and like 


e blocks are held more | t 
| admitting steam to the engine, more 


milar nature is inserted in the belt, so | 





links and lever due to the form 


recogn 
prime mover a clutch member 17 adapted to | allow for the slight spring of 





engines. In this prior specification the patentees, who are the 
resent applicants, describe the use of a block provided with 
inclined surfaces for regulating the lift or opening of the valve 
particularly when the 


rudder was in or near its central position, whilst in the apparatus 
arranged according to the present invention the jual ning 
of this valve at all positions of the rudder is prov: for, thereby 


avoiding violent starting of the engine, and consequently ensuring 
a reduction in the consumption of the steam. Instead of the 
movable block worked by gearing, a cylinder 1 charged with liquid 
is employed. This cylinder is made in one, with the spindle 2 


inwards, the | projecting through the stuffing-box 3 of the steam - cylinder. 





Thi the under end of the cylinder 1 a hollow plug 5 is inserted. 
This plug is not free to move, as it is fixed to a stationary cross- 
head. Between the bottom of the plug and the cylinder a space 
is left corresponding to the lift of the valve for the admittance of 
steam to the engine, which is filled with liquid, such as 
+ pay and through the bottom of the plug fs made a small 

ole or aperture, the amount of the free opening through which 
is regulated by a central spindle 8, so that as the valve admitting 
steam to the engine lifts, it lifts with it the cylinder 1 and forces 
the liquid through the aperture in the bottom of the plug 5 into 
the interior of same. The at which the valve is allowed to 
lift is by the opening or closing of the aperture in the 
bottom of the plug by means of the central spindle 8. To allow 
the liquid to return quickly as the valve closes, an annular 
chamber 9 is provided in the cylinder 1 at the bottom of the plug 6, 
and this annular chamber forms a communication between the 
interior of the plug and the bottom of the cylinder 1 by means of 
circumferential holes 10 bored through the plug. Ocmmunicat on 
is closed immediately the liquid cylinder is raised. (Aczepted 
October 24, 1906.) 
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1252. Chadburn’s (Ship) Telegraph 
ot _ J ee. Bootle. 
igs. 


reference to apparatus 
kind wherein the transmitter actuating 


the same time not n tating very exact 


looseness of the intervenin es 
pointers and mechanisms of the two instr ts. 


Company, 
A Ships’ Tele- 
January 17, 1906.—This invention has | 
used on board ship for communicating 
between one part of a ship and another, for transmitting orders, 
and the objects are primarily to provide a ship’s telegraph of the | 
t is moved a portion 
of a circle for each order to be transmitted, and wherein the 
pointer of the receiving instrument will always be moved to the 
centre of each order, in spite of the existence of backlash or 
means, and at 
ustment of the 


zon 


zontal run low down in the water 


come 


angle, 
ai “ppt 





this invention, the transmitter has handles 


sprocket-wheels d of relatively large diameter, which move the 
same degree as the actuating handles. Then below the trans- 















oe 


Yada 





mitting instrument a—say at the bottom of the column or stand 
thereof—are two sprocket-wheels e of smaller diameter, one to be 
used in connection with each of the wheels d ; and these larger 
wheels and the smaller are connected or geared together by 
sprocket-chains f. Between the sprocket-wheels e and the re- 


ceiving instrument o motion is transmitted by shafting g and | 
bevel-wheels, and the sprocket-wheels are fixed on the front end | 


of this shafting. In the transmitter, between the shafting g, 
which enters it and the pointer, there is introduced a mechanical 
motion, by which only a portion of the motion of this shaft is 
transmitted to 


about the centre portion of this movement, which acts upon the 
inter, the rest—that is, before and after the actuation—bein 
noperative upon it ; and at all times, except when the pointer 
being moved, it is held positively in position. Suitable mecha- 
nism, such as the ‘“‘Geneva-stop” motion, intermittent screw 
motion, and various other motions, may be employed for this 
purpose. (Accepted October 24, 1906.) 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


20,254. R. Loos, Dusseldorf, Germany. Water- 
Tube Boilers. (3 Figs.) October 6, 1905.—Steam-generators 
having front and rear water-chambers connected to each other by 
vertical rows of water-tubes, whose inclination alternately varies, 
are known. Hitherto such tubes have been inclined in opposite 
directions, and the water flowing through any row of tubes was 
independent, or had no direct effect on that flowing through 
adjacent tubes. Now, according to this invention, a water space 








6 moving over dials i 
divided into a number of orders, and having upon the shafts c | 


the pointer j—that is, while this shaft is being 
revolved a portion of a circle, it is only the centre portion, or | 


| and behind the 
continual — 
(Accepted Oct 


said crossing-po' 


17, 1906.) 


60. . 
me May 12, 1906.—This invention relates to tube-cleaners, 
for its object to provide an improved cleaning device 
which will remove the incrustations without damaging the tube. 
A further advantage of the present invention is that the device 
can be utilised for cleaning curved as well as straight tubes. 
Hitherto it has been p to provide devices for cleaning 
tubes in steam-generators and the like having bevel-edged scraping 
sectors, but such devices have been so construc as to prevent 
their being used with any but straight tubes. According to this 
invention, the device comprises a series of four, six, or more 
bevel-edge scraping sectors e arranged in pairs, and each pair 
independently mounted upon resilient spring wires i, which 
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| extend, parallel to the length of the device, to the end members 
| b, d of which they are fastened. The sectors are supported and 
guided entirely by the spring wires above referred to, and each 
independent sector yields when it meets some resistance greater 
han that formed by the incrustations in the tube. The device 
has both its ends provided with discs ), d, which have extensions 
in the direction of its longitudinal axis, and eyelets g and rings h 
to receive the ends of the ropes or wires by which the cleaner is 
ulled in either direction through the tubes whose inner wall it 

is desired to clean. The sectors are diametrically opposed to each 


other, and being mounted in the resilient manner described, will 


yield when they encounter a bend in the tube, or any obstacle 
which should not be removed. (Accepted October 17, 1906.) 


6391. J. Hopkinson, R. Kilburn, and J. Hopkin- 
da Co., Limited, Huddersfield. Automatic 
“Valves. (2 Figs.) March 16, 1906.—This invention 

relates to automatic check-valves for steam, water, or other 

fluids, and has for its object to preserve the faces of the seat 
and valve by preventing the hammering of the valve on its seat, 
as is liable to occur in check-valves that are uncontrolled. For 
the purposes of the invention, the valve proper B is provided with 
a ring or piston CO securely attached thereto and adapted to slide 


| 
freely in a cylindrical chamber D formed in the valve-casing A a 





above the valve. The outlet port or passage K from this cylin- 
drical chamber leading to the egress side of the valve casing is 
controlled by the ring or piston C, the parts being so arranged 
that the port is cesed just before the valve reaches its seat. By 
this means the return flow of the steam, water, or other fluid is 
checked just before the valve reaches its seat, and the valve is 
thereby controlled or retarded in its closing movement and is 
prevented from hammering the seat. Apertures are provided in 
the ring or piston C to prevent impounding of fluid in the space 





e and a steam-chamber or front header d are connected by vertical 
rows of tubes a,), all inclined in the same direction, alternate 
rows having different degrees of inclination. By this construction 
streams of water of different velocity are produced, which, assisted 
by the special manner in which the heating gases are conducted, 
exercise a favourable influence on the formation and withdrawal | 
of the steam, the water and the steam contained in the tubes at a | 
greater angle of inclination, and which — have a greater 
velocity, acting on the content: of the tubes a, which are inclined 





THE 


El 
| beth. 


above the valve, and to allow the valve to open freely when re- 
quired. (Accepted October 24, 1906.) 


24,205. W. Chilton, Loughborough, and the Brush 
ectrical Company, Limited, Lam- 
Turbines. [1 Fig.) November 23, 1905. —This inven- 
tion relates to steam and other fluid-pressure turbines of the 
rallel-flow type. The invention has for its object to enable the 
cing pistons needed in turbines of the kind referred to, to 


G. Restucci, Rome, Italy. Tube-Cleaners. | 


| 


at a smaller angle, with both a pressure and a suctional effect. In , such turbines. For this purpose, an axinl-flow turbine is con- 
a elignély modified form of construction, alternate rows of tubes) structed with two working spaces 1, 2 provided-with stationary 
are tally disposed, and all the rows of tubes communicate and rotary rings of blades, and connected tog 
| with a single back water-space, and a single or divided front | the arrangement being such that the steam 
| chamber serying for all the tubes, the arrangement being such | a forward direction, through the working space 1, where’ 
that the tubes which have the greatest inclination to the hori- duty, and exerts an end thrust in one direction on the turbine 
, but open into the front | spindle, is caused to flow in the opposite direction 
chamber above those tubes which are inclined at a smaller angle, | other working space 
The tubes of the adjacent rows are close together at the point | end-thrust in the opposite direction on the turbine spindle, and 
where they cross. At the same time the furnace is so arranged | thence flows tothe exhaust 10. The rings of blades in the respec- 
that the heating gases first sweep over the tubes at the greater _ tive working spaces are arranged to cause the spindle 4 to rotate 
nst the tubes at the points where they cross, are | 
hereby forced to sweep over the tubes in front of 
ints, and, in consequence of the 
of direction, to give up their heat to the tubes. | 


ether by a passage 8, 


after a say, in 
D 


it does 


through the 
2, wherein it does furtherduty, and exerts an 


| 


























in the same direction. In this way the steam is caused todo duty 
partly in what may be called the high-pressure division of the 
turbine, and partly in what may be called the low-pressure divi- 
sion, the steam finally flowing to the exhaust. By constructing 
a turbine with two divisions, so as to form in effect a double-flow 
turbine as described, and suitably arranging and proportioning 
the blades in the two divisions, end-thrust on the turbine spindle 
can be practically prevented or reduced to such an amount that 
it can readily dealt with by a thrust-block bearing in the 
ordinary way, or by fewer balancing pistons than have heretofore 
usually been necessary. (Accepted October 24, 1906.) 


—. pow Brothers, Limited, Sheffi and 
E. Crowe, car. Controlling-Gear. [4 Figs.) m- 
ber 2, 1905.—This invention relates to manually-operated con- 
trolling-gear for regulating the speed and power and reversing 
the direction of running of rolling-mill engines, and has for its 
object to reduce to a minimum the manual labour required to 
effect these operations. Engines of the type referred to have 
usually been controlled by means of two handing levers, whereof 
one serves to operate the variable expansion and reversing gear, 
whilst the other regulates the throttle-valve. The present inven- 
tion is designed to enable the whole of the controlling operations 
to be effected by means of a single handing-lever, this lever 
being ted to the expansion and reversing gear and to the 
| throttle-valve through the medium of a power relay and “hunting” 
gear. Ina convenient form of controlling-gear the link of the 
| eccentric expansion and reversing-gear is connected to the double- 
| acting piston 15 of a steam or hydraulic power relay cylinder, to 
either end of which alternatively motive fluid may be admitted 
| Sven the slide-valve 17 connected to the handing-lever 18 
through the medium of a floating lever 20. The opposite ends of 
the floating lever are coupled to the slide-valve stem ‘and to the 
handing-lever respectively. To an intermediate point on the 
floating lever is coupled one arm of a cam-lever 27, whereby the 




















throttle-valve 12 is controlled. The axis of the cam-lever fulcrum 
preferably intersects the axis of the throttle-valve spindle 29, 
upon which the cam-lever is adapted to act in such a manner 
that when the cam-lever is in mid-position the throttle-valve 
is closed, movement of the cam-lever towards either side will 
cause the throttle-valve to open to an extent corresponding to the 
displacement of the lever. The lever is also coupled to the piston 
of the power relay, the arrangement being such that when the 
handing-lever is placed in the a the power-relay piston 
and the cam-lever will both be likewise brought to the mid- 
position, so that the throttle-valve will be closed and the valve 
mechanism set at mid-gear. On the handing-lever being moved, 
however, to either side of its mid-position, the throttle-valve will 
be opened to an equivalent extent, whilst the relay piston will be 
moved to and arrested in a position cor ding in direction 
and distance from mid-position to the direction and extent of the 
displacement of the handing-lever, the adjustable member of the 
reversing-gear being consequently also shifted in a corresponding 
manner. It will be understood that when the handing-lever is 
moved to either of its extreme positions, the steam cut-off will 
be postponed to the latest point in the stroke of the engine for 








be reduced in number or entirely dispensed with, so as to reduce 
the cost of construction and increase the efficiency of working of 


END OF THE EIGHTY-SECOND 





the corresponding direction of running, the throttle-valve being 
also opened to the fullest extent. (Accepted October 24, 1906.) 
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Aveling and Porter, 
LIMITED, 
Rocugester, Kent, 
and 72, Caxson Srrezt, Lonpon. 
STEAM ROLLERS. BOAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
CEMENT-MAKING MACHINES Y. 


A. G Y{enford L 4 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND War Orrice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Htustrated Advertisement, page 16. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 
And A Machinery as supplied to the 
uxiliary ; 


James Russell & Bots, Ltd., 


Crown Tvsz Works, WEDNESBURY. 


IRON and STEEL TUBES, and Fittings for same. 

STEAM MAINS. COCKS and VALVES. 

TRAMWAY and TELEGRAPH POLES, &c., &c. 
WAREHOUSES : 


7938 





2179 





Lonpon - 108, Southwark Street, S. E. 
MANCUESTER 38, King Street West. 
BIRMINGHAM 114, Colmore Row. 7907 
Leeps - 6, Mark Tone, Briggate. 
"gelnes 7. Nat. Tel. 2 
Steam Launches. eS 


WATLING Woras, 
Hidward Hay: ©8, sTONY STRATFORD. 
SMALL TUGS and LAUNCHES in IRON and 
STEEL. Machinery constructed for boats built abroad. 
Simple or Compound. London Office: 9, Bridge St., 
Westminster, S. SW. See Illustrated Advt. each month, 








hemicals for Industrial Pur- 
POSES: —SAL-AMMONIAC, PRUSSIATE OF 
POTASH; OXIDE, COLOURS, &c. Enquiries solicited. 
SHARON CHEMICAL 00., Lrp., Derby. + 8161 


(aig & Donald, Litd.,; Machine 


TOOL MAKERS, JopnstTone, near Glasgow. 
For — of Machine Tools see our iHustrated 
advertisemént ev ery Pas maces week. 7893 


yrawings, Plans, Tracings, 

&c., by MESSER & THORPE, Engineers and 

Draaghtsmen, 8, ality Court, Chancery Lane, 

w.c. Special and Genera! Machinery designed, and 
Inventors’ ideas worked out. 

Blue Prints with despatch, 506 


ank Locomotives, 4° or 6 


wheels coupled. Specification and workman- 
ship equal to Main Line Engines.—Apply to R. & W. 
HAN HORN, LESLIE & CO., Lap. ' evingers: New- 
castle-on- -Tyne. See Advt. last week, page 8l. 7591 


Refuse [Destructors. 


MELDRUM BROS, aca MANCHESTER, 











66, VICTORIA oehens, WESTMINSTER. 9289 





RAILWAY CARRIAGES, TRAMWAY CARS, &c. 


Ht. Nelson & Co. [4 


Tue GiAscow Rouiixe Stock saND PLaNT Works, 
MoTHERWELL, 3383 


Fler, Horsey, Sons & Cassell, 


. Auctioneers’ Valuers and Surveyors of MILLS 
_ and MANUFACTORIES, PLANT and MACHINERY, 
> WHARVES and WAREHOUSES. Praag ~ 0 seeking 

Manufactories, Wharves, Wareh 








| Railside Works, Sites, or Commercial bintoree of oa 


" description are invited to inspect Messrs. Fuller, Horsey, 
' Sons and Cassell’s REGISTER, where they will find par- 
t\culars of practically all the principal Properties that 


1884 


_ are in the market, and some of the better class Pro 


_ perties which are exclusively in their hands. 





ranes.—Electric, Steam, 
wah tn 4 tihby —, HAND, 


Peciey: TRUSSELL at 0o., 


Lrp., 
otherwell, near duce 7 





Telegrams—‘‘ Cylinders,” Birmingham. 


Bee -Steel Tubes 


for Water-Tube Boilers, Fy rep pc 


Bae poe aMITED, c Baring: Bos, Sn. 8179 


SHIPBUILDERS AND ENGINEERS. 
SCREW STEAMERS 


Having Speeds 95 35 Miles 0%. 
PADDLE OR SCREW STEAMERS OF 


Exceptional Shallow Draught. 


VESSELS PROPELLED BY STEAM OR 8759 
Internal Combustion Engines. 


(Yochran AR AND 


: “MUL AYTUBU LAR AND 
See page 59. 


'Y atrow & Co., Ltd., London, 


OSS-TUBE TYPES. 


Bolers. 


Vosper -& Co., Ltd., 


Broap renee, PoRTSMOUTH. 
GOLD MEDAL for Oil Engines for Launches, Yachte 
and Barges, using Paraffin. Od 3551 
Send for Lists. See Illustra Advt. last week, p. 83. 


Frorrestt & Co., Ltd., WYVENHOE, 


ESSEX. 
And 22, Reesintn Srreet, E.C. 7978 
SHIP, YACHT, ‘LAUNCH and BOAT BUILDERS 


and ENGINEERS. See Illus. Advt. last week, p. 26, 
Brothers 


Butters & Co., 
GLASGOW. 


- Makers of all kinds ‘of Steam, Electric, and Hand 
Power Cranes. 


Od 4749 








CRANES. 


Catalogues and Prices on application. 





See, Minsteaped Advertioonent page 61, Dec. 7. 


ocomotives in Sica 


KERR, STUART & CO., Lrp., have in stock 
or in an advanced state of progress at their 
California Works, Stoke-on-Trent, a large number of 
LOCOMOTIVES, with cylinders from 6 in. to 15 in. 
diameter (inclusive), for all gauges from 18 in. to 
4 ft. 8}-in. ites 4 = d to = STUART & CO., Lap., 
1, Broad Street ace, E. 6520 





[mportant. — Howard Smith 


AnD OO., Engineers and Machinists, specialists in 
drying and distribution of hot. air, makers of solid- 
drawn steel tube air and water heaters, Motor parts 
manufactured and repaired. Amateurs’. work and 
general manufacturing a speciality.—Queen’s — 
Works, Lonsdale Road, Kilburn, N. Ww. 





A sents Required, in Districts 


unrepresented, for OLIVOLINE and Motor Car 

Os and Greases. OLIVOLINE (30 years in use) is a 
perfect Lubricating Oil, durable po non-gumming. 
DUNCAN, WA’ IN & CO., Oil Refiners, Dashw: 

House, New Broad Street, London, E.C. 8216 


Mining Tools, Rock- boring|~, 


MACHINES and DRILL STEEL. La 
stocks. Prompt delivery.—_THE HARDY PATE T 
PICK OO., Lrp., Sheffield, England. 2276 
CARTOONS & DIAGRAMS 
for Parliamentary Committees, Public Meetings, &c. 


Robt. J. Cook & Hammond 


caus in Westminster 1860), 
E 











OGRAPHERS, 81 
2 ont 3, TOTHILL STREET, W ESTMINSTER. 
Tele. Add.: “‘ Cartoons, London.” Tel. No. 551, Victoria. 


VY arrows Patent 


WiBter-Tube Bowers. 


Szz ILLUSTRATED ADVERTISEMENT aAprearine 
on Paes 45, Dec. 14, AND EVERY FOURTH WEEK. 








Poplar, London, ™ 
[the Edwards Air Pump 
SYNDICATE, Ltp., 


8, Crown Court, Oup Broap STrReer, 
LON 


‘650 
For Dlustrations see page 96 in our issue of Dec. 


Bpllast Wagons for Sale or 








HIRE. 
* HURST, NELSON & OO., La., 
: MOTHERWELL. 7857 
Qteam Hammers (with or 
without es). Hand-worked or self-acting 
TOOLS for SHIPBUILDERS & BOILER MAKERS. 
DAVIS & PRIMROSE, LEITH, N.B. 7730 


unter and Krgiish, 


ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASSFOUNDERS, BOW, LONDON, E. 


DBEDGING MACHINERY. 

H¥DRAULIC MACHINERY. 

LAND AND MARINE STEAM ENGINES. 

DISTILLERY AND BREWERY PLANT. 

RICE MILLS. 

WATER VALVES, CRANES, LOCK GATES, 
&c. PUMPING MACHINERY. 

HUNTER'S PATENT FLOATING . CRANE 
FOR DOOKS, &e. Od 4955 


Tubes, Tron and a ‘ 
Edwin Lewis & Sons, ” gs 


London Offi 
143, 18, Cannon St. EC. Wolverhampton. 


ocomotive Tank En gines 
designed and constructed by 
MANNING, WARDLE AND COMPANY, Lrrrep, 
Boyne Engine Works, Leeds. Od 2487 
See their Illustrated Advertisement f page 79. 





PATENT EVAPORATORS AND CONDENSERS, &c 
(\aird & Rivne 
) LONDON. 
See Adtrertionnent te last week, pers. 7273 
x: an hom p 8 p 
Bo oilers 


HAVE DISHED ENDS WITHOUT STAYS. 





7581 


\ \ olverhampton. 


See Full Page Advertisement page 52, Nov. 2. 





_ MPlubes and Plittings, 
IRON AND STEEL. 


Stewarts and LJovas, [4 


41, OSWALD ST., GLASGOW ; 

NILE ST., BIRMINGHAM ; and 
LONDON OFFICE—50, Cannon 8r., E.C. 
LONDON WAREHOUSE— 157, Urr. Tuamus 81. ,E.C. 
LIVERPOOL WAREHOUSE—43, Parapise Sr. 
MANCHESTER WAREHOUSE—42, Deanscare. 
CARDIFF WAREHOUSE—182, Burs Sr. 
BIRMINGHAM WAREHOUSES—Nizs 81., Susep- 

core St., and 10, CoLmsHILL St. 


See Advertisement page 7 


(Yombined A® pas 


Condenser and Delivery Box (Benn’s Patent). 
Sole weer : S&S. 8S. STOTT & OO., Hastinepen. 
Illustrated Advt. last week. 7310 


40, ‘KING STR STREET, COVENT GARDEN, w. C. 


[homes Kell & Son, Litho- 
Lith 


phers, &., execute every danni jon of 

ography, Chromo-Lithography, Engraving and 
Printiag« neering, Architectural and Pictorial 
Drawing in best manner. Paper Drawing, Photo-litho- 
graphy, &c. —40, King St., Covent Garden, W.C.. Od 3462 

° ? 
rer Sale, Nasmyth- Wilson's 
3-cwt. STEAM HAMMER, PU b ryerspee and 
SHEARING MACHINES 30-in, pris t. 6 and 6 ft. 
BENDING a Flue-flange DRI LING: MAC HINE. 
F 583 


Must be remo 
RUSH WORTH & OO., Sowerby Bridge. 


Ke Sale, Quite New :— 


Lancashire Boiler, 28’ x 7’0 x 95 lb. working pres. 
28' x 76” x 125 Ib; pe S 
Cornish Boiler, 18 x50” x 110 Ib. “A A 
en bet Pe 14N.HP.,110 Ib. 
For particulars and prices apply, apply, E H. COLTMAN xp 
SONS, Boilermakers, 7920 


Fe Sale, 6 ton Sieain Wagon, 


ee ctmmpleted: very strong, for foreign or 
1 


5748 











colonial use. Could take 8 tons on trailer ; 
sold al eG. — Address, 8. L., care.of Srrzer’s, 20, 
Cornh hill : 


[rer Sale, Cheap, One Halls’ 


No. 8 8-ton REFRIGERATING MACHINE, 
which has been taken ey Faruent, in first-class 
GrRatis order.— = Apply, IVERPOOL REFRI- 

ON 0O,, » Colonial House, Water Street, 





E 624 

Taylor & Challen, Ld., ragincers, 
sn BIRMINGHAM. 

reases, be., of SHEE T METALS, 

See Advértiocment it page 9 8195 


t\ &A.Musker xr Ltd. , Liverpool. 
HYDRAULIC AND ELECTRIC MACHINERY. 
See last week's / Adv vertisement page 76, __ 5884 


Blake s Self- Acting Rams 
and. HYDRAMS for raising water. 

Send for Catalogue No. 238. 7584 

_JOHN ‘BLAKE, Lp, AcoRtneTon, LANOS. 


(foldsworthy’s Emery, 
Emery Cloth, 
Emery. Paper Dises, 
Glass Paper. 





‘ 


MANCHESTER. 


team Cranes, Eeaeyaios 
bpen-aeee ns < an eS WINCHES ° 
si72 


J. H. WILSON ao oo, Sony ; y aanaeeani. LIVERPOOL, 
_ See large Adve ertisement | last week, page 70.” 


chram’s Air Compressors 
and ROCK-BORING. MACH 
SCHRAM, HARKER & O0O., Cannon Street House, 
London, E.O. 
See Advertisement page 12. 7075 


Hlectric Lifts. 


Archibald Smith & Stevens, 


BATTERSEA, LONDON. —__ 6828 


Begshaw’ s Wrought-i iron Pul- 
EYS, as used in Government Departments, 
are the strongest, cheapess and best in the market. 
Quick delivery given. Mustrated price list, contain- 
ing rules for transmission of power by wheels, oye 
ropes and shafts; free.—J. BAGSHAW & SONS, Lap. 
Engineers, Batley, Yorkshire. 


vid: Rollo & Sons, 


a 
D ENGINEERS AND SHIPBUILDERS, 
Futton Exernk Works, 
LIVERPOOL. 
See Illustrated Advert. last week, page 28. 











7916 


He Wrightson & (o-. 


LIMITED. 


7847 
__ See Advertisement last week, page 72. 





'[\racings. — Engineers’ and 
Architects’ Tracings accurately and promptly 
executed. Photo-printing and Typewriting. 
Miss PAUL, The Victoria Tracing Office, Queen 
Anne’s Chambers, E Broadway, , Westminster,.5.W. 8105 
| A pplebys Ltd., 
& 56, VICTORIA STREET, WESTMINSTER, 
LON DON, &.W. 
Largest Crane in the World 
IN COURSE OF CONSTRUCTION. 
GIANT CRANES—A SPEOIALITY, 
See Advertisement page 27. 7891 
team (Ai ste’) Boilers, 
Vertieal, Loco. , Cornish, Launch, Field-tube ; also 
Air Receivers, Feed-water Heaters, Oylinders, &c.— 
Ture Grantnam Bower & Crank Oo., Lid, — 
Fer Sale, a 50-ton Testing 
MACHINE. Has been in use for only two 





years. 

Low price, owing to alterations in works, 
Address, B 809, Annoncen Expedition, D. sp 
591 


MANN, Dtisseldorf, Germany. 
Ash Ejector. 


ee "s Patent 
Hydro-Pneumatic 
Great saving of labour. No noise. Ne dust. No 
dirt.’ Ashes discharged 20 ft. clear of vessel.—Apply, 
F. J. TREWENT, Naval Architect and Surveyor, 
43, Billiter Buildings, Billiter St., London, B.C. 4835. 


B. - S. Massey, CHESTER. 











team ammers, 
ower ammers, 
DS tamps, 
QUICK, . Bm. - aws.”" 
STOCK. 


ee lef | 
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2 ENGINEERING. [ Dec. 28, 1906. 
meats Siem Us Le Required. Assistant Civil ‘Well-known Firm of Genera] 
TA’ HYDRAULIO POWER SUPPLY. genes _— have good theoretical eeneers, of 40 years’ standing (with Londo), 
FOR THE PREVENTION OF BOILER oe = knowledge in des’ experience in Cakevccktieen wroom), anticipating extensions at home 
aie ay icon pe TO Ta AND age ad salary at i bor Sila ing Ly rience, and abroad, Saon willy the SERVICES of a thorough]; 
, Mount AN c ui ROWN to harge of Sout 
Chief Engineer: O. i. STROMEYER M.IL.C.E. — TF habit Benest SW. see Feri ), taking a monetary tapeenet in the 
a wee poy Be wm by = bee eg ThA 4 The Waterworks Committee’ invite t a Y FAB Ci i il En state ma ao gare and age.—Address, F 625, Offices 
rtificates 0 ety issu e Facto “ NEERING > G7 
viet Act, 1901. pf woe ed for Damages and | | lenders for the Supply of the \ \ ey orad Pe ‘ pea: % wt lake me — 





Ppeatord Grammar School. 


ENGINEERING SIDE. 

Exhibitions. Head aster’ nag ager For 
syllabus of the Three Y: ay <a ahead by 
the authorities of the feading Landen 

Colleges. 

Apply, ———- 7788 
rammar Bchoo!, Bedford. 


[the General at _ Hngincering 





2, Pawywern Roap Court, Lowpon, 8. W. 
barter ten een re te ng Sub 
es, reparation e in 
pf pe ion lon Universy Tel. 915, Western. 
. H. REEVES, M.A., ALKE 


M.LC.E. and Stud. I.C.E. 
EXAMS. — Correspondence Coaching by 
practical civil engineers specialising for these exams. 
Courses for any pered, frre moderate. —Apply for 
Booklet, list of , £422, Offices 
ot ENGINEERING. E 422 


[23+ C.E. and all Engineering 
Examinations.—Mr. G. P. KNOWLES, A.M.LC.E., 
¥.8.L, &., wir nga 2 be gommenes personally or 
any — 39, Victoria 
Tel. No. 1402, Victoria. 














by co! 
Street, “Westminster, aw. 


A. M. Inst. C.E. and Civil 





Service Technical Examinations. Pre 
tion b correspondence, TWENTY-NINE FIRST 
PLAC -G. A. T, MIDDLETON xs = a 


Wrangler), 19, Craven Street, Strand, 


Permanent Appointments. —_ 
Good salaries.—Men over 21 wishing to become 
Inspectors of Weights and Measures can obtain full 
eer of these appointments and the Board of 
ade examination from INSPECTOR OF begs 3 
AND MEASU RES, Oakham, Rutland. F 200 


[nternational Seismological 
ASSOCIATION. 





The PERMANENT COMMISSION of the - Inter- 
national Seismological Association has resolved to 
hold a COMPETITION for the CONSTRUCTION of 
a SEISMOMETER, recording the movements of the 
»oil during earthquakes which have their origin near 
the place of observation. 

—, Instrument must satisfy the following condi- 
tions :— 

1. It must be able to register both horizontal 
and vertical movements. 

2. It must be of simple construction. The 
record must give a magnification of not less than 
40 to 50 times. 

3, The selling price of the Instrument, with the 
registering apparatus, must be as low as possible 
(£15 approximately). 

Four prizes are offered, having the respective values 
of 1000 Marks, 700 M., 500M., and 300 M. (approximately 
£50, £35, £25, and £15) 

The Instruments must be sent at the expense 
and risk of the competitors to the Vice-President of 
the Association, Dr. J, P. van per Stork, De Bilt, 
Netherlands, before September 1, 1907, and are to be 
exhibited at the General Meeting of the Association, 
which will be held at the Hague during the month 
of September. 

The efficiency of the Instrument will be investigated 
at the Central Bureau, Strassburg, and the awards 
will be determined by a jury composed of Five 
Seismologists chosen by the Permanent Commission. 
The results will be announced at Easter, 1908. 

For further particulars apply wo Professor G. 
GERLAND, ” wacaaces of e Oentral Bureau, 
Strassburg, i./E. F 598 


TENDERS. 


or Sale, 10 HP. (Nominal) 


HORIZONTAL : STEAM ENGI (No Particulars 
and Forms of Tender for purchase may be obtained. on 
— te the RESIDENT ENGINEER, Hanwell 

lum, Hanwell, W. Tenders (upon the forms pro- 
i ed) must be sent in on or before Saturday, January 
12th, 1907. F 627 


EAST INDIAN RAILWAY. 











The East Indian Railway Company is preparcd 
to receive ’ 


[lenders for the Supply and 


DELIVERY of :— 
(1) Deck Spans (from 4 ft. 6 in. to 31 ft, 5 in. in the 
clear), 


¢ Spring Steel, 

ts etals( Antimony, Brass, Copper, Lead and Zinc), 
vas, 

5 Firebricks, 

(6) Paints, &c., 


undermentioned IRONWORK, BOILERS, 
ENGINES, ACCUMULATORS, &c., required in con- 
nection with their new Hydraulic Pumping Station, 
Water Street, Manchester. 
Oontracr No. 3. — Tanks, Girders, Columns, Coal 
Chutes and Measurers, Over- 
head Runways, Shafting, &c. 
Contract No, 4.—Boilers, Superheaters, M ical 
Stokers, Fuel Economisers, &c. 
Coytract No. 5.—Steam Pumping Engines, Travel- 
ling Crane, Hydraulic Motors, 
Hydraulic nes, &c. 
Contract No. 6.—Air Litt Plant. consisting of Vertical 
iteam-driven Air ya 
Air Lift Device, Pipes, &c. 
Contract No. 7.—Hydraulic Accumulators, Hydraulic 
Coal-disc ng A ac. 
Drawings, os © and Forms of Tender oe 
be obtained on and after Wednesday, the 2nd Jan 
1907, upon application to the Secretary, Waterw 
Offices, Town Hall, Manchester. A fee of Five Genes 
will be charged for each Specification, which will be 
returned on receipt of a bona fide Tender. Further 
jculars and all other information relating to the 
ifications and Drawings may be obtained from the 
ineer and Manager, Hydraulic Power Station, 
wh tworth Street West, Manchester ‘enders 
enclosed separately, and endorsed ‘“‘ Hydraulic Power, 
Tender for . , Contract No, ....,” a8 the case may 
be, to be forwarded to the Chairman of the Water- 
works Committee, at the Town Hall, Manchester, not 
later than Saturday, ms: e~! February » 1907. 


wM. TENEY TALBOT, 
Town ~_ __ hester, Town Clerk. 
h December, 1906. F 600 





TO CENTRIFUGAL PUMP 


THE DUBLIN PORT A AND DOOKS BOARD 
is prepared to receive 


MAKERS. 





r Nenders from Centrifugal] 
re Makers for ELECTRICAL PUMPING 
MACHINERY for their Graving Dock. 

The Specification, together with a Special Form of 
Tender, can be obtained at the Office of the Engineer 
of the Joun P. Grirritn, Esq., M. Inst. C.E., 
East Wall, Dublin, on payment ¢ One Pound (which 
will be r d to firms sending in bona fide Tenders), 

* Tenders, with Contractor's Geppbemental Specifica- 
tion and Drawings, marked on the outside of the 
cover, “Tender for Pumping Machinery,” must be 
delivered by post, sealed, prepaid, and addressed to 
the Secretary, Port ahd Docks Office, “Westmoreland 
Street, Dublin, on or before Tuesday, the ‘29th day of 
January, 1 

he Board d does not bind itself to accept the lowest 
or a Tender. 





By Order, 
N. PROUD, 
Dublin Port and Docks Office, Secretary. 
15th December, 1906. F 604 


TO CRANE MAKERS. 


THE DUBLIN PORT AND DOCKS BOARD 
is pre’ to receive 


[lenders from Crane Makers 


for ELECTRIC WHARF CRANES. 
The Specification. gery with a Special Form of 
beng can be obtained at the Office of the Engineer 
f the ‘Board, Joun P. Grirrirn, Esq., M. Inst. C.E., 
East Wall, Dublin, on payment cf One Pound (which 
will be refunded to firms sending in bona fide Tenders). 
Tenders, with Contractor’s Supplemental Specifica- 
tion and Drawings, marked on the outside of the cover 
“Tender for Electric Wharf Cranes,” must be delivered 
by post, sealed, pre and addressed to the Secretary, 
Port and Docks , Westmoreland Street, Dublin, 
on or before Tuesday, ‘the 29th day of January, 1907. 
The Board does not bind itself to accept the lowest 
or any Tender. 
By Order. 


N. PROUD, Secretary. 
Dublin Port and Docks Office, 
15th December, 1906. 


THE SOUTH INDIAN RAILWAY COMPANY, 
LimiTeD, is prepared to receive 


[lenders for the Supply of :— 
- (1) GENERAL STORES, comprising Hardware, 
her Steel, Oils and Colours, Leather and Rubber 
oods, Electric Stores and Sundries. 
(2) LOCOMOTIVE STORES, comprising Cop 
iteel Plates, Tyres, Springs, bes and Froliies 
(8) STATION ERY, comprising Tickets, Books, Paper, 
Envelopes and Sundries. 
Be ny ener and Forms of Tender may be obtained 
a 





F 605 





plotting surveys, and has had special experience with 
the setting out’and laying of water mains, pumps, 
and the filtering of water. The job, which is a tem- 
porary one to begin with, 1 wed develop into a 
permanency if the oan applicant is able to adapt himself 
ww the work required. age, salary and experi- 

ence.— Address, F 610, Offices of ENGINEERING, 








Rhenish Machine Works|! 


REQUIRE an _ experienced MACHINE 
ENGINEER? who is also well acquainted with 
electrotechnic, iron building above und, and 
having been many years in England, is well up in 
the language and the conditions of the country. 

Address, enclosing copies of testimonials, stating 
references, salary required and any further particulars, 
K. O. 3587, F 606 

care of RupoutF Mossg, Cologne. 


CITY AND COUNTY BOROUGH OF BELFAST. 
MUNICIPAL TECHNICAL INSTITUTE. 





The Library and Technical Instruction Committee 
invite 


A Pplications for the following 


positions 
(a) ASSISTANT LECTURER and DEMONSTRA- 
TOR, Mechanical Engineering Department. 


Salary £180 pe annum, 
(6) ENGINEERING WORKSHOP INSTRUCTOR. 
£150 per annum. 

Particulars of the Duties and Conditions of Appoint- 
ment, and Forms of Applications, may be obtained, 
either personally or by letter at the Office of the 
Municipal Technical Institute, Belfast. 

Applications, on the special form provided for the 
ak gre must be lodged with the rong not 

ter than Noon on-Tuesday, 15th January, 1 

Applications should be “accompanied by copies of 
three recent testimonials (original testimonials must 


not be sent). 
Canvassing will be a ie 
FRAS. C. FORTH, Assoc. R. C. Sc. L, 


Principal, 608 
Municipal Technical Institute, Belfast. 


Ghop Foreman.—A_ Leading 


Firm of Ironmongers and Engineers REQU TRE 
the SERVICES of a FOREMAN for their smiths’ shop ; 
he must be able to set out all kinds of constructional 
ironwork, railings and general forgings, and must be 
a Six o'clock man.— Address, stating experience, refer- 
ences and wages required, F617, Officesof ExGingeRine. 


7 orksForeman.—A Leading 


Firm of Ironmongers and Engineers R. 
QUIRE the SERVICES of a MAN who thoroughly 
understands the practical side of all work connected 
with kitchen ranges, hot water and steam heating, 
constructional ironwork, fencing, &c.; he must be a 
Six o’clock man, and one ‘who can interview customers. 
—Address, stating experience, references and salary 
required, F 616, Offices of ENGINEERING. F 616 


Wanted, an Experienced 


Leading DRAUGHTSMAN on direct-current 
generator work ; one experienced in turbo-generator 
work preferred —Address, giving age, experience in 
full, and salary required, 8. C. T., at Horncast zs, 61, 
Cheapside, E.C. F543 


anted, Immediately, 
DRAUGHTSMAN used to intricate small 
electrical apparatus. State age, salary and references. 
—Address, F 596, Offices of EXGINEERING. F 596 











[)raughtsman, experienced i in 
hydraulic dock machinery, including cranes, 
hoists, &c., for large works on Tyneside.—Address, 
stating age, experience, when at liberty and selary 
required, F 601, Offices of ENGINEERING. 


])taughtsman Wanted, prefer- 


- ence given to one having experience in light 
pan gee engincering work and factory equipment.— 
stating , experience and salary ay 
EPHONE. WORKS, Beeston, Notts. F 620 


t 
Smart Junior Draughtsman 


WANTED, near London, for machine tool work. 
Must be thoroughly reliable and have had shop 
e ience, None but first-class men need apply.— 
Address, F 576, Offices of ENGINEERING. F 576 


raughtsman (Junior) Re- 
QUIRED by Chartered Patent Agent, having 











SITUATIONS WANTED. 
TO FOREMEN, CLERKS OF WORKS, &c. 


[the National Association for 


EX-SOLDIERS, 119, Victoria Street, S.W. (Tele- 
phone 367, Westminster), SUPPLIES MEN of good 
character cnly asnav vies, masons, bricklayers, porters, 
s, Koma 8 horsekeepers, night 

watchme: ters up to date. 
No me omg he MSEORETARY, as above. 8191 


teel.—Advertiser, desirous of 


improving position, WANTS APPOINTMENT as 
manager or assistant manager of open-hearth plant. 
Good references and testimonials. ome or abroad. 
Address, F 456, Offices of Exeinzerine. F 456 


M anager, Assistant Traveller, 


or responsible POSITION REQUIRED by mech. 
Age 32. Accustomed control men, 
office and correspondence. Considerable experience 
home and ab with erection and maintainence of 
marine and stationary engines, including dredging 
its, air compressors, rock drills, pumping plants, 
&c.; also locomotives and boilers of all types. 
Six "o'clock man if necessary. Excellent testimonials 
and references, — Address, F 411, Offices of ENGINEERING 


x ° 
W anted, by Me gerisnced 
marine engineer, at present sailing (10 v« 
as chief engineer.on North Atlantic route), POS!TI\ 
on shore ; age 39 years; Scotchman. Open for an: 
position of trust in the mechanical line where faithful 
service and ability would be appreciated.— Address, 
F 622,. Offices of ENGINEERING, F 622 


Hgineer(23) Desires C hange; 


thoroughly practical, shops and drawing otic e, 
pumping machinery and general engineering experi- 
ence, absolutely reliable, moderate salary.— Address, 
F 618, Offices of ENGINEERING. F 618 























anical engineer. 











j‘ngineer, First-class Board of 
4 Trade Certificate, SEEKS SITUATION in charg: 
or assistant of any be plant ; excellent references ; 
age 28.—G. W. C., 153, Cleethorpes Road, Grimsby. 
F 619 


. ‘ , ; mS 

[)aughtsman (28), 12 years 
ghop and d. o. experience, two marine ; first- 

class tracer ; motor work preferred ; good testimonials. 
—Address, H 134, Ferndale Road, C F 626 


— 
PARTNERSHIPS, 
ENGINEERING PARTNERSHIPS. 


We Invite Confidential 


Communications from FIRMS of GOOD 
REPUTE who are — to admit suitable partners, 
or who desire to sell outright. From our unique 
experience — extending over 50 years — and large 
clientele, we can promise effectual services, to really 
sound undertakings 
ENGINEERS wishing to JOIN or PURCHASE 
sound established businesses, can always hear of such, 
in strict confidence, upon exchanging references and 
wntyng oe requirements to the undersigned. 
HEATLEY KIRK, PRICE & CO., 7662 
46, Watling St. , London,E.C. ; & Albert Sq., Manchester. 





pham. 




















Nentleman with Capital De- 
SIRES to INVEST, with active position, in 
gid established business in North of England or 
otland, Engineering and business experience. 
Address, F 621, Offices of ENGINEERING. F 621 
amen 








PATENT AGENTS. 
Patents in all Countries, 


Desi@ns AND TRADE MARKS. 
E. P, ALEXANDER & SON, 306, Hien Ho.sorx, 
Lonpon, W.C. (formerly of 19, Southampton Buildings, 
W.C.), CHARTERED PATENT AGENTS. 








(ESTABLISHED 1874). Od 585 

Pamphlet and general advice gratis. 
Telegrams: Epa, London. Telephone : 7424, C ventral. 
atents for Inventions.” A 


Handbook on Patent Law and Practice. 7791 
Post free from CRUIKSHANK & FAIRWEATHER, 
Chartered Patent Agents, 65 & 66, CHANCERY LANE, 
Lonpon, W.C. ; and 62, St. Vincent STREET, GLASGOW. 





technical school trainin ing.—Address, statin 





pear seagy So Offices on and after y, the 
3ist December, 1 
Tenders, sideoona to the Con ,» marked 
“Tender for Stores,” must be left with: the under- 
signed not later than Twelve o'clock Noon of Tuesday, 
the 22nd January, 1907. 


A charge, which will not be returned, will be made 
of 20s. for each co a. of ~ 7 ong No. 1, and of 
10s. for each copy of Nos. 2 and 


Copies of the Drawings oo “be obtained at the 
Office of Sir Grorer B, Brucs, 3, Victoria Street, 
Westminster, on payment of 5s. per sheet. 

By er, HENRY W. NOTMAN, 


Company’s Offices, Man is Director. 
55, Gracechurch Street, London, E. 
28th December, 1906. F 613 





7 Lawps, Lamp Fittings a and Miscel 
(8) = — &e., 
as per Specifications to 

— 


Glass, 
be seen at the Company's 


Tenders are to be sent to the undersigned, marked 
“Tender for Deck Spans,” or as the case may be, not 
later than Twelve o'clock Noon, on Wednesday, the 
9th day of January proximo, 

The Company reserves to itself the sas to divide 
the order, also to decline Tender out - 
does not bind itself to accept 


each Specification a fee of £1 Is, is 
wikis Calbia ttabe eae anes be 


Nicholas Lane, London, B.0, 


22nd December, 1906. 


mstances 
0, W. YOUNG, 

Sec “ 
612 











APPOINTMENTS OPEN. 


Milling Machine Hands, 


GRINDERS and FITTERS, also TURNERS 

y capstan lathes, WANTED for works in the North 
Scotland. Permanent employment for competent 
men,— Address, F 624, Offices of Exeivzrmine. F 624 


Wore One or Two Good 


iene and LATHE HANDS accustomed to 











an wage guid required TH SwiToHOMAk Cb, Lan, | AP 


tions and salary required, F 623, Offices of ENGINEERING. 


(Yost and Estimating Clerk 


REQUIRED, with experience in rical trade. 


and salary ired, 
to TELEPHONE WORKS, Beeston, Notts: F oof 


Large Electrical and Mechani- 
Firm in the Midlands, REQUIRE TWO 
RATE-FIXERS ; must be practical men ; none but first 


class mechanics need apply. Good salary to competent 
men.— Address, F 502, Offices of ENGINEERING. 


Well-known Firm of 
Locomotive Builders HAVE Ig rg ia for 
two articled PUPILS. — Address, 416, Offices of 
ENGINEERING. F 416 


Hpgineering Pupil.— Vacancy 
: Fag Firm appenggeenen Peg gee per oe 
fact atest types nery, 
engines. : — peatsiuim. ~~ Maire, oo, 
of ENGINEERIN: 6521 


A Pe 5 A Firm 

of rs in the Midlands, employing up- 
wards of 1000 acai hs ge ged cement Faroe 
ah wear —Address, Y 944, Offices of 























Patents, Designs and Trade 


MARES, in all ca on at moderate charges. 
A chart. of 187 ical motions, post free, 6d. 
Booklet of useful information, containing list of fees 
and iculars of New Patent Act, gratis. — 
HAR & MILLS, Patent Agents, Est. 1866, 23, 
Southampton Buildings, Chancery Lane, ——, 
.C, 


atents.—G. F. Redfern& Co., 


General Patent Office, 4, South Street, Finsbury, 
London. (Established 1830.) British, Foreign and 
Colonial Patents obtained at fixed and ae rate 
charges. Designsand Trade Marks stered at home 
and abroad. reular gratis. Telotone No. 4492. 
Central. Tele. Address; ‘‘ Invention, London.” 7940 


Patent Office, Glasgow. —W. 


R. M. THOMSON & CO., 96, Buchanan Street. 
a com lete Handbook 08 
rac 


) 








The INVENTOR's GUIDE, 





Patents, Designs and Trade Marks, may be or 
atents.— Messrs. Vaughan 


+e SON, British, Foreign and Colonial Patent 


jes Mea , Chance’ Lane, W.C., transact every 
t ion connected ' with Letters Patent 


of busi 
for inventions “ 4 Guide to Inventors” free a A ge 
Established 1853. 

















ENGINEERING. 








Dec. 28, 1906. | 





PUBLICATIONS. 


Bt (100,000) Wanted and 





ing, arts 
Great 


an John Bright St., Birmingham. $147 





“ 


atents for Inventions 
AND HOW TO PROCURE THEM.” 

By G. G. M. Dag eg Ty a ao E., Assoc. 

Mein. Inst. C.E., Fel. O.LP.A. 7697 

London: CROSBY, OOkW oOOoD & SON. 

Ssconp Eprrion. Cloth, price 1s. 6d, post free. 


G 


By W. LLOYD WISE, F.R. 
Fellow of the Chartered Institute of om — 
The first portion (now ready, price Two gs 
seni information as to the Patent Laws, Practice, 
Area, Population, Production, &c., of 22 Countries. 
“This work gives a great deal of information likely 
to be useful tovinventors an and owners of patents in a 
11 compass. ”— 
loueer: F. WISE- HOWORTH, 46, Lincoln's a 





eanings from Patent Laws 
ve igre 
G.8., Assoc. Inst. C.E., 





CANADIAN MACHINERY and 
MANUFACTURING NEWS 


Is the Practical Power and Manufacturing 
Published Monthly, 80 pp. 
Is read by Man eers, 
ther: bg and 8 sbecrpton 
Por Specimen ng ju 
Rates, apply Dritih’ Branch Office, 





NOW READY.—Vou Ill. 


BRITISH ENGINEERING STANDARDS 


LISTS | 
Issued by 
Contains a CONDUCTORS and THICKNESSES 


thority cop 





y 4to, Cloth (450) pages. £1 5a. 
Volume I pared 21). Volume teres Shr met, ctonen tite. 


aeanne ATKINSON, SON, (LONDON), Limited, 
Royal 4to, 72 pp., cloth, gilt. lettered. 


Price 5s. 
Weight 2 lb. 8 oz. 


Illustrated by 19 plates and 157 
Figures in the Text. 


THE 
FORTH BRIDGE, 


By W. Westhofen. 


Reprinted from ‘“‘ ENGINEERING.” 


8144 








Offices of “ Enersenrine,” 35 and 36, Bedford Street, 
Strand, London, W.C. 





Royal 4to, 46 pp., cloth, gilt lettered. 


Price 3s. 6d. 
Post free 3s. 9d. 


Illustrated with Four Two-page Plates 


and numerous Figures in the Text. 


THE 
MANCHESTER 
SHIP CANAL. 


Reprinted from “ENGINEERING.” 


Offices of “ Exarxerrine,” 35 and 36, Bedford Street, 
Strand, London, W.C. 


Demy 4to, xvi-380 pp., Buckram, gilt top. Price 16s. net. Post free 16s. 8d. 


SIR HENRY BESSEMER, £2. 


AN AUTOBIOGRAPHY. 


With 51 Plates and numerous Illustrations in the Text. 





EXTRACTS FROM PRESS NOTICES: 

those who are not experts in manufacture we can imagine will read this book with a good deal 
and —Liverpool Daily Post and Mercury. 

a most interesting and intimate record of one of the makers of British industry.”— Daily Mail. 


is a veritable inventor's Odysse x Be and will surely attract attention even from readers least 
informed in the domain of applied science,” 8 Work and Play. 


The handsome volume just published containing his autobiog 
ity of its first-hand description of a unique career.” — Sor 


“ 





“ 
“-* 


“ 


Guach. 
ir 


pe gy Bake will be welcomed for the 
ondon Observer. 





and 


“*The book is well and profusely illustrated, and should appeal to a large ptblic.”— Westminster Review. 

“* He wrote just as he talked, and infused into his writing the charm of his conversation.” — Fishing Gazette. 

“It is needless to say that this handsome quarto volume must prove of extraordinary interest to everybody 
who reads it.”—Electrical Review, 


“The autobi hy is simple, concise, full, and always to the point, like the man himself.”—Dail 
Tel ph. lograp pie, po! ly 


“ 


+ R 





gives a minute r’s work. . The omeprety forms a handsome 
quarto volume of about 400 pages. "The illustrations are excellent. "—-Morning Post 


The happy gift, which characterised all his mechanical. work, of instinctively selecting the 
simplest and best means of attaining a given end, did not desert him here. ”_Street Railway Review. 


“* The story told here is not one of uniform success, but often of struggle 


inst adversity and prejudice, 
always encountered stubbornly and nearly always cheerfully.”—Neweastle 


ily Chronicle. 


“This is a most interesting book, and the fact that it is seven years since Sir Henry died cannot reduce 
its value to im Fp in his many inventions. The story is told in simple and elegant language.” 
era 


. « there is much interesting reading in regard to. other ematons, apart from the great 
discovery with which the name of Bessemer is ind ubly assoc! oie be expected, the Bessemer 
process of steel-making is the dominant theme of the book. eShefield. Dai Telegraph. , 


“ 


“*. ,'. all connected with the iron and steel trades will thank the conductors of Enot®exrive for 
Sir Henry’s story of his life and his inventions ; it is an rye, Sy ete of account of a very 


remarkable personality, and an exceptionally iecdininent fruitful life.”— 


“ Sir Henry had a gift of narration, and his autobiography is most fascinating. . . . There is a great 
deal of most interesting reading in this autobiography, which may stimulate the young to emulate the great 
inventor.”—Leeds and Yorkshire Mercury. 


‘* Lapse of time cannot tarnish the histre of Henry Bessemer’s memory, nor can common and world-wide 
use of + wd t invention that crowned it render uninteresting a story of the struggles through which he 
ublishers’ Circular. 


“The late Sir Henry Bessemer was one of those comparatively few inventors that reap the 
monetary rewards of their inventions . + and the story of brs early trials and later triumphs is recorded 
in a most interesting fashion in his autobiography.”—Dundee Advertiser. 


“Containing the story of the working life of one of the most ingenious men the world has yet seen ;-and 
printed, bound, and produced in a manner which will delight all book-lovers, this volume must appeal to all 
engineers who take an ordinary interest in their profession.”—American Machinist. 


‘The eventful story of Sir Henry Bessemer, issued in handsome form from the Offices of ENGINERRING 
contains some vivid references to his connection with Wales, which are of all the more interest because they 
are told in the very words of the gifted inventor himself.”— Western Mail, Cardiff. 


“ Despite his diffidence on the score of his lack of literary ability, he has produced a book of continuous 
and enthrallu.; charm, which, once opened, it is hard to lay aside, . . The reader will put the book 
down with t. It is the story of a most active life anda remarkable personality dagunely well told.” 
—Electrical Times. 

** We shall not attempt to deal with it in detail, but shall content ourselves with a general recommenda- 
tion to our readers. It is, indeed, a narrative of ingenuity and fertility of resource applied to the affairs of 
life such as it would scarcely be possible to parallel elsewhere.” —T'he Spectator. 


‘Seven years ago, when Sir Henry died, he left a name behind of a man singularly endowed with 
original ideas and an inventive Sew which had led him to practical ~~ very far apart from the 
famous steel-making process which made him immortal in industrial annals. . We are given here 
the story of his experiments and achievements.”—Pali Mali Gazette. 


“It affords the reader an insight into the manner in which ideas, after tying latent for some time in the 
mind of the inventor, become fruitful beyond the wildest hopes. chapter has been added 
by his son. The whole will be read with, in parts, an Sbeorbing interest. The book is well illustrated and 
beautifully got-up, forming a worthy tribute to an eminent figure in the history of England's industrial 
Pp y. It is published by Exeinzexrine.”— Westminster Gazette. 





“This interesting and handsome volume is doubly valuable because it includes . . . the 
story of the life and occupation of a remarkable personality, of a man gifted with a keen intellect, and 
endowed with a great mechanical perception. The story as given in this book, should 


put an end for good to the odds-and-ends of gossip that have from time to time blurred the ‘clearness of 
the picture connected with the origin of the Bessemer process.” —Jronmonger. 


“To those who care to know more of the improvements introduced in the manufacture of steel, which 
converted a somewhat uncertain into a most trustworthy material, this book will furnish the information 
required ; but the interest of the story of what Bessemer did is as nothing compared to the interest of the 
cory of how he did it told in his own words. . . . All of the book that is not given over to details is 
delightful reading, and the beautiful plates add considerably to its attractiveness.” —Manchester Guardian. 


“Parts of this, indeed, read like a romance, and are impressive in their testimony to the success 
which may be achieved by perseverance and determination in the surmounting of almost incredible 
difficulties. . . The author attempts no flowery rhetoric nor ambitious fii hte of eloquence, but 
he has a plain, homely, forcible way of we pew y, | himself which holds—noy, pm ac oe the attention 
¢rom the first line to the last. -"—Iron and Coal Trades Review. 


“The name of Sir Henry Bessemer will always remain associated with a great invention. . Sir 
Henry Bessemer had a remarkably shrewd eye for detecting the weak points of a process, and showed 
striking abilities in rectifying them by various means, some of which were of brilliant inductive ingenuity. 


Demy 4to, handsomely bound in Half 

Morocco, 678 pp., Illustrated, and 

containing many Tables, Diagrams, 
and Working Drawings. 


Price £2 2s. Weight 71b. 


ELECTRIC 
RAILWAYS 


TRAMWAYS, 


THEIR poneceinnaiae 
AND OPERATION. 


By Philip Dawson, 
M. Inst. C.E., M.l. Mech. E., M.LELE. 


Revised, Enlarged, and brought up to 
Date from “ ENGINRERING.” 





Offices of “‘ Enorvzerine,” 35 and 36, Bedford Street, 
Strand, London, W.O. 


re 
WANTED, &o. 








FE ophor. .—Foreign Gentleman 
EEKS CONNECTION with English gentle- 
men or firm with capital, to apply for patent of new 
original invention of an EKophon. With help of this 
apparatus, anyone can read from a scale the exact 
position of a shyp in the thickest fog. 


The apparatus records the slightest sound and 
shows. direction of the sound which it would otherwise 
be impossible to locate. 


First-class testimonials from Captains, and Teachers 
in Navigating Institutes. 


Address, at once, F 628, Offices of Exouvxmrine, 


High-Speed and Horizontal 


Gas Engines ond Suction Gas Plants, Firm 
of manufacturers are OPEN to AVPOINT energetic 
AGENTS for several districts where not represented. 
—Address, F 564, Offices of Exorvernine, F 564 


Hrgineer( (35), having managed 
impertant works in Belgium and North of 
AGENGY of a 


hav best. references, would LIKE the 

rm dealing in industrial supplies or of 
mechanical or S moteiunene works.—-Write to R, ty 6, 
Office de Publicité, Brussels. F 464 


Agent Wanted, in London, 


preferably engineer, tor the sale on ouiaaaien 
of machine tools used by ship and bridge builders, 
boiler-makers, &c., produced by a first-class firm of 
Scottish engineers; must have an established con- 
nection at home and abroad. —Address, F 597, wr | 
of ENGINBERING. 


A Gentleman having Exton: 


sive knowledge of engineering, also ef 
constructive materials and details of their manufac- 
ture, would be PREPARED to ACT as INSPECTOR 
for Foreign Firms, or as Buyer and Practical I 
for Grst-class Home Merchants who are ex 

Address, F 615, Offices of Ex@rveenine, 


Russia. —Well- introduced 
technical German firm of good standing in 
Moscow is OPEN to additional GENERAL AGENCY 
of important manufacturers (motors, steam engines, 
water meters, naphtha meters, indicators, poe. &e.) 
—Please address with price liste, M. B. 17,498 
Hauptpostamt, Postkasten 23, Moecow, Russia, Fol 


Moter Omnibuses and Petrol 


Lorries.—WANTED, 4 the following districts, 
viz. :—Glasgow, Cardiff, The Po a 
smart and energetic GENTLEMAN to take up the 
representation of an all-British motor omnibus and 
heavy petrol lorry ; must be well in touch with muni- 
cipal authorities, large trading firms, Bente com- 


1 other likel hasers. Engi oe 
ey veleveness* soeabed. —App oa RYKNIELD 
MOTOR C©O., F 560 
‘Wanted, Hydraulic Accumu- 

LATOR ; approximate size of ram 10 in. by 
Also set of 














P 615 








Lap., Burton-on-Trent, 





12 ft. stroke, suitable for 750 Ib, pressure, 
HYDRAULIC PUMPS, approximate cay 
= r peas against pressure of 750 Ib. per equare 
nch ; the are to be driven electricali 
motor, velembiy belt drive. Also 10-ton GH.- 
BRIDGE, and on pair FIRE DOORS, County —— 
pattern, 5to6 ft. opening.—Full 


rticularsand whe 
to be seen to be sent to PHILLIPS, MILLS & CO., 
Irongate Wharves, Paddington, W. F 584 





He was not trained to any particular trade or profession, but Sacsiit acquired the vocation of prof 
inventor, a career for which he appears to have been eminently qualified by his natural characteristics, an 
lack of training in any particular field was probably a distinct pA. antage to him. - ”—The Times. 


“Is one of the most fascinating pieces of personal history that we have read for some time. 

In reading the autobiography one is struck by the diverse order of his talents. He was not onl 
prolific inventor—his brain surged with ideas —but, what is uncommon, if not rare, he was business- Ike 
enough to make the best use of most of his patents, The chapter in which he tells his intense 
disappointment, and his resolve to triumph, come what may, illustrates vividly the + arte that contributed 
most to his success.”—Y orkshire Post. 





Lonpon: Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 
New Yorx: Joun Wirky anp Sons, 43, East Nineteenth Street. 





(4 Gun Metal Scra 


- BORINGS WANTED.—Apply, HU AND 
- | MITTON, rmingham. 8231 


A Compressor (Steam 


driven), gr yee WANTED, capable of 
compressing from 4 to 5000 cubic feet of air per 
minute to a pressure of 140 Ib. per square inch ; must 
be in good condition ; required to run continu — 
Address, F 599, Offices of ENGINEERING, bo9 


Oozells Street North, B 








For Continuation of Small 








AND ALL BOOKSELLERS. 


- 


Advertisements see Page 90. 
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LION PACKINGS. 
JAMES WALKER & CO., 778 
Garford 8t,, West India Dock Rd, LONDON, E. 


T0 ARCHITECTS, BUILDERS AND ENGINEERS. | o¢ 
“TRUE TO SCALE” 


Black | Line | Prints 


Permanent, if hg on os a or Cloth, 
W. F. STANLEY & Co., Lid. 
Taaphone 97, Approeoh, LONDON BRIDGE, 

BULL'S METAL & pga C0. 








CARVER'S PATENT 


“CIRCLIPS” 


Taking the place of Split Pins, 


NEAT. 8ECURE. 
EASILY REMOVABLE WITHOUT DAMAGE, 


Sole Licensees: 


ISAAC STOREY & SONS, 


MANCHESTER. bend 


SEE OUR HALF PAGE 


BI-WEEKLY ADVERTISEMENT. 








THOMAS SHANKS & CO.| 


JOHNSTONE, near GLASGOW, 


SCREWING AND TURNING MACHINES, 


BARROW'S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 
EIGHT SIZES— 8486 
1} im., 2 in., 2} in., Sin, 3} in., 4} in., Bf in, & 6} in, 
BOLT SCREWERS ONLY, 1 in., 1} in., 2h in., & &} in. 


CONDENSERS 








Are the simplest pos- 
sible where water is 
plentiful. 


EVAPORATIVE 
CONDENSERS 


For use where water is 

scarce. Save both fuel and 

water to the extent of 30.0 
60 per cent. 


LARGE NUMBERS OF BOTH 
Kinps in successful use “3 
all parts of the count 
and are being constan 
specified by the leading 
ngineers. 


Also Makers of all kinds of 
i JET APPARATUS 
(mA \. y for Warer, Arr and Steam. 
Improved witn Improved Steam Blowers 
peg eyed for burning dust fuel. 





APPLY— 


LEDWARD & BECKETT, L®- 


SANCTUARY HOUSE, 7679 
Tothill Street, WESTMINSTER, 8.W. 


EXTRUDED BARS, 


of any Plain or Special Section, in Brass, Yellow Metal, junta eee 
DELTA METAL CASTINGS, FORCINCS, STAMPINCS, SHEET, WIRE, TUBES, &o. 


ta DELTA METAL C0» L®- 


Offices and Works: EAST GREENWIOH, LONDON, 8.5. — } 


OIL MILL MACHINERY 


OF ALL DESCRIPTIONS. 


Complete Self-Contained Plants and 
Compound Feeding-Cake Plants 
a Speciality. 


Hyorautic Machine TooLs 


Pumps, Accumulators, Presses, Cranes, 
Riveters, Flangers, Valves, &e., with 
all the latest improvements. 


MUSGRAVE BROS. 


7883 | CROWN POINT FounpDry, LEEDS. 
Contractors to the English and Foreign Governments. 





And at 8224 
BIRMINGHAM. 




















THE UNITED ASBESTOS PATENT “ECLIPSE” PACKING. 


DOCK HOUSE, BILLITER STREET, LONDON, E.C. 











ONE DECIMETER 
CF WATCR @CIGHS ONE KILOGRAM AND MEASURES ONE LITER 
aire CO 5] saci 4 ¥97 Gren SA? 8 


onc cue Cecimecr pry 


L ssavt ; Fads 7 retleny vty 


THE METRIC SYSTEM—< course its bound to come, and the sooner the better. Let’s help it siete. 


PIN RULE CO.,== 


, MEASURING RULES AND TAPES, 


Up-to-date 
And can supply you promptly. Prices right. 7904 
LUE EBRIN HUIEE Co.., 





24-26, HOLBORN, LONDON, E.C. 








RalLway, 
DARLINGTON. 


VAUGHTON BROS., 


Zz sST., 


METAL ODDMENTS 


ENGINEERS’ & MACHINISTS’ SUNDRIES, 
LETTER, FIGURE & NAME STAMPS, BRANDS, 


DIE SINKERS, TOOL ee 


Stampers, Time 
Piercers: Checks, 


Cutting —_ 








eae) 





Labels. 














ARE oe 9 BRA 92 CS 


J.&E. HALL, Ltp., 


Manufacturers and Original Introducers 
into this Country of 


CO, REFRIGERATING 
MACHINES 


23, Sr. Swirntx’s Lang, Lonpon, E.C., 
DartForD Ironworks, KENT. 


“ PATERSON” 


FILTERS & SOFTENERS. 


Write for Pamphlet to— 7931 


PATERSON ENCINEERING CO., 


21, Amberley House, Norfolk St., Strand, 
LONDON, W.C. 


and 
8000 











| INSTANT REFERENCE TO 


SHANNON | YOUR LETTERS & BILLS. 
LETTER sage a 


THE SHANNON, LTD., 
FILE. | wareuiitn STREET, 
LONDON, E.C. 3001 














w. c. Bagnall, 12., 


STAFFORD, 


Locomotives 


OF ALL DESCRIPTIONS. 
New Departure in Small Locomotives. First-clase 
Engines at low prices, giving best results with 
coal, wood, or oil as fuel. 


Pp Railwa; 
peeing 9 es 


NARROW GAUGE PERMANENT WAYS. 


RELIABLE BOURDON 
STEAM GAUGES. 


High Speed 
Indicators. 


BUCHANAN’S 
ENGINE COUNTERS, 


~e 
HANNAN & BUCHANAN 


75, Robertson St., GLASGOW. 7716 


PLAYER'S 


PLANISHING 
HAMMERS 


BELT OR MOTOR DRIVEN. 


806 


W. & J. PLAYER, BIRMINGHAM. 


EVAPORATIVE 
CONDENSER. 


High efficiency under all circumstances. 
Spray, incrustation, and air leakage minimised. 
pacity of Condenser illustrated, 10,0001b. of steam 
per hour ; floor space, 16 ft. 6 in. by 6 ft. 6 in. ; power 
absorbed by four fans and centrifugal pump, 3B. HP. 


MAKER OF 





McINNES PATTERN. 











DOUGLAS FRASER & SONS, Ld. 


8197 


ARBROATH. 











ao 





Dec. 28, 1906.] ENGINEERING. 
INDEX TO ADVERTISEMENTS. 


Amalgamated 





‘s 
> 
2 
s 


E 
E z 
ase 


Brown, W. pyae. (Bank 
Ltd. 


i 
; 
: 


Dick, Kerr 
| BRE te gaara ote? cau. © 
Jo., L = Donovan Go. Lad. Hb 
Co., La. 74 | eo 66 es <s *be 
at | Dowson Gas and 
|. PowerCo,, ltd. .. .. 
| Drummond Bros., Ltd 
Dudbridge Tron Works, La. 


nS 


- 
4317] 
i 
E 


FY 


ee 
if 
4 

ag 
a 





ane 
i 
> 

A 


Duncan, 
East 
Works Oo., Lid, 
Edwards Air Pump ‘Byn- 
dicate, 
| Electric & Ordnance Acces- 
sories Co., Ltd.. 
Carver, C. F., oe. ‘ee ** Electrical En neering S 
Chadburn’s (Ship) Tele. Go. 21 | Electromotors io 
win, Thos. .. .. +. 70 | Elliott, Geo., & o., Ltd. 
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| Felten & Guillesume Lah. 
° | an ED e A.-G. 
D., & Bona, Ltd... 35) | Ferguson Bros. .. 
Consoli idated Pneumatic Tool Fife Forge Co. . 
td. | Findlay, Alex., &Co., Lita. 
Continuous Rail Joint Oo. | Fleming, Birkby & Goodail 
of Great Britain, Ltd. . | Forced es Co., Ld. 
| Forrestt & Co., Ltd. ee 1 
| Fowler, eae & Co., Ltd. Hill & Smith. 
| France & Morgan... .. .. 25) Hillier & Co. .. 
Hindiey, E. 8., 
Hobdell, Way & on ota.” 
| Hoffmann Mfg. Co., Lad, . 
| Hopkinson, 9. 8 Oo., Léa. 
4) +» & Co., 
Hornsby, R., & Sons, Ltd. 
Howard Pneumatic Eng. Co. 


Ho’ James,&Oo. .. 
| Hudson, John, & Co.'s Suc- 
Hudswell, Clarke & Co., Ld. 

burd 60... 
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Power-Gas oo la 
Pratt Chuck Co, . 


Pratt & Whitney Go. 

Priestman Bros. Ltd. 

Radford, R. Heber, Son and 

Squire .. 

Ransomes & Rapier, Lid. 

Ransomes, Sims & Jefferies 

Rapid Magnetting Machine 
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right, J. & B., 
Wrigley, E. G.,'& Co., Ltd. 
| Yarrow & Oo., Ltd, .. 1431 
Yorkshire Hennebique Con- 
Co., Lad, 


| tracting 
Yorkshire eee steam 


Massey, 
Mather & Platt, Lid.” 
Mavor & Coulson, Ltd. 


~88292 





~ ote 
Z2n&-288E88 


Robey & , Lad. ee 
Rollo, David, & Son, .. 
Downs & Thom: 
Limited Ltd. oo 
Jackman, J. W., &Co., ‘Ltd. rat te wy se —. 
Co. Greenwood & Batley, Ltd. Jackson, P. B., @ On, Lad. pe ee BR. G., & Bon 
Brown, John, & Go., Ltd... 72 ot | Gresham & Gvoren Led”. 73 | Jonkina ted Me pe Boyce Léa. ig Eadige0.'A, & Oo. : 
SPECIAL NOTICE.—A Claceified Directory of Current ‘Adiertibinniiae in ENGINEERING, with a List ot Telegraphic Addresses and Key ie 
same, is published in compact book form for h ndy reference, and may be obtained gratis from the Publisher. 








setae 
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Brown, ** 
Brown Hoisting M r= 





DAVIES & METCALFE’S PATENT 


Exhaust Steam Injectors 


For STATIONARY BOILERS working up to the HIGHEST PRESSURES, 
HEATS FEED-WATER TO 280° F, 


' Perfectly Automatic in Re-starting, and their action is reliable under 
all conditions. 


, corn mid ON RECEIPT OF PARTICULARS oF _ENCINES & BOILER: 


Also Makers of the 


Firat and Best AUTOMATIC RE-STARTING INJECTORS. GIFFARD, ATLA8, 
SCHAU and all classes of Loco. and other Injectors, as originally 
made by our predecessors, Messre, SHARP, STEWART & CO., Ld. 


DAVIES « METCALFE, Lo., Enaineers, 
Proprietors of The Patent Exhaust Steam Injector Company, Ld, 


4 ST, ANN’S GQUARE, MANCHESTER, and 
Injector Works, ROMILHY, near MANOHHSTHR. 
Telephone : : 219, Srocurorr. Telegrams: ‘' Lovo. Weans, Rounar. » 7667 


s 44 For MINING, &c., 
or OUT of DOORS, 
UN-EXGELLED! 














LEATHER, HAIR ano COTTON BELTING. HYDRAULIC LEATHERS. srecucry: 
aorinndiinn Firms Established 100 Years. “GILBERT” WOOD SPLIT PULLHYS.—targe Stock. 
ELEMING, BInREeBy 2 Goore.t, EaTD,, WesT GROVE MILL, BEATIFE A=. 39, Lime Street, LONDON, E.C. 


EEOSS & DUNO AHN, 


MARINE ENGINEERS AND BOILERMAKERS, 
WHITHKEFIBLD WORES, GOVAN, GLASGOW. — 


ADMIRALTY CONTRACTORS, TELEGRAMS: ‘‘ WHITEFIELD, GLASGOW.” 


MAGNOLIA METAL. 


BEST’ ANTIFRICTION METAL for all Machinery Bearings. 














“Flower” Brand. 


. Specify 
Magnolia Metal “Flower” — 
pasted «neq ‘ THE NAME AND TRADE MARK APPEAR ON EACH BOX AND INGOT OF GENUINE METAL. 7805 


MAGNOLIA ANTIFRICTION METAL CO. OF GREAT BRITAIN, LTD., 49, Queen Victoria Street, LONDON, £.¢. 


Telephone : 6025, Bank.) BERLIN: Friedrich Strasse, 71. PARIS: 50, Rue Taitbout. BRUSSELS: 36, Rue de L’Universite, Liege. (Telegrams ; Magnolier, London. 





-# 
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GONVEYOR- ELEVATOR C° 


JU. J. STEVENSON, BULL BRIDGE WORKS, 


baton: Accrington, Lancashire. 
CONTRACTORS TO H.M. GOVERNMENT. 


SPIRAL OONVEYORS. | ST —_ CHAIN ELEVATORS. 
GOAL CONVEYORS. 

GRAIN CONVEYORS. | GRAIN ELEVATORS. ni RENT 

TRAY CONVEYORS. COAL ELEVATORS, | 2s 

























Telegrams: National 
“* Conveyor, Telephone : 
Accrington.” No. 0279. 














cna NA, DONALD & WILSON 
ES AE = TRACTOI / PAISLEY 
Beence GUILDER? ENGINEERS Of" oe ri \S 


4 es ome | oan — 


YS & LICHTHOUSE 
21K 





WAVORE COULSON Ti 
MOTORS co St, CASE, 


__ National Telephene_-2035, mne—2835, Bridgeton. 8159 

















ELEGTROMOTORS Limite, 















———— MANCHESTER. Seumeaan mtn MANCHESTER. 
MAKERS OF 
DYNAMOS & MOTORS. 


THE COMPLETE INSTALLATION °* 
oF ELECTRIC POWER PLANTS 





X nATe S FOR 
~ “i ——_ 
meer aEARED ie WORKS & FACTORIES. ” SHIP LIGHTING wet 
| London Office: 35, QUEEN VICTORIA STREET, E.C. Telegrams: ORDERS, LONDON” 














7] G.RENNIE&Co,, 


Thames Street, GREENWICH, 


ENGINEERS and SHIPBUILDERS. 


SHALLOW-DRAUGHT STEAMERS, DREDGERS, HOPPER‘, 
TUGS, LIGHTERS, LAUNCHES, 


SENT TO ALL PARTS OF THE WORLD. 

















ADMIRALTY GRAB HOPPER DREDGER, 104 x 25 x 7.6, - 
Hopper Capacity 100 tons. 7722 Telephone :—50, Deptford. Telegrams :—‘‘ Probitate, London. 











































Dec. 28, 1906.] ENGINEERING. 


DREDGE PLANT 


GRAND PRIX, PARIS, 1900, and ST. LOUIS, 1904. 
CONSTRUCTORS OF 


BOW AND STERN WELL, BUCKET HOPPER DREDCERS, 
BUCKET LADDER BARCE LOADING DREDCERS. 
GOLD DOREDGERS. 8 


HOPPER & PONTOON, SUCTION & DISCHARGING. PUMP OREDGERS. 
Sand Pump Hopper Dredger NAUTILUS. Built for the Natal Government Buckets, Links, Pins and Gearing supplied for existing Dredgers. 


Hopper» Capacity. 2500 Tons Dredging Depth. 40 feet 
Hag Raised 2500 fons of Sand in Nineteen Minutes Wu. SIMONS & C0., Ld., RENFREW. Scot. 


Steams 10 K 
eam nots LONDON OFFICE: 83, Victoria Street, 8.W. 











HEENAN & FROUDE, LTD. 


Telegrams : Ww O R C E ST E R. Telephone : 


WORCESTER.” w ace 


WAGONS anp 
RAILWAY. PLANT 


TIP WAGONS, LIGHT RAILWAYS, 
SWITCHES & CROSSINGS. 


WAGONS REPAIRAEDYD. 8031 
BRIDGES & ROOFS, Newton Heath Iron Works, MANCHESTER. 
DESTRUCTOR DEPARTMENT. 4, Chapel Walks, MANCHESTER. 



















DRILLS IN STOCK. 


20 in., Ungeared, Hand Feed. 

20 in., Ungeared, Automatic Feed. 

2I in., Ungeared, Hand Feed. 

21 in., Ungeared, Automatic Feed. 

21 in., Double Geared, Hand Feed. 

22 in., Double Geared, Automatic Feed. 
22: in., Double Geared, Automatic Feed. 
24 in, Double Geared, Automatic Feed. 


22 in., Double Geared, Automatic Feed and 
Tapping ptiaenannet 














ALFRED HERBERT, Te. 


COVENTRY, HNGLAN D. 
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TAN 





Automatic 
Tube=Ignition. 





GYES Be BIRMINGHAM 
OIL ENGINES. 





| NO LAMP | 


EXCEPT FOR STARTING. 





No. 301_B. 

















NOW READY. 


Foolscap 8vo, xx—1054 pp. 
Leather, Gilt Top. 
Price 20s. net. Post Free, 20s. 6d. 


THe 


“ENGINEERING” 


AND 


ELEGTRIG TRAGTION 
POGKET-BOOK. 


By PHILIP DAWSON, 
M. Inst. C.E., M.I.Mech.E., M.I.E.E., 


HOR OF ‘‘ BLECTRIC RAILWAYS AND TRAMWAYS,” 








Synopsis of Contents, &c., will be 
sent, post free, on application. 


Lonpon: Offices of ‘‘ ENGINEERING,” 35 and 36, 
Bedford Street, Strand, W.C. 





yb hhdy 


OF EVERY DESCRIPTION. 
Semi-Plastic Machines, 
Plastic Machines, 
Perforated Grinding Mills, 
Perforated Mixing Mills. 
Mortar Grinding Mills, 
Elevators, 













We —— | fi aye 


Screens, 
and all 
Brickworks 
Requisites. 


Telegrams : 
"Bricks, Accrington.” 


C. WHIT. TAKER R a. CO., LTD. “ACCRINGTON. 




















ES. type Dudbridge Gas Engine, with Dudbridge ‘Suction: Gas Plant. 


“pu bDERIDGE” 
Gas and Oil Engines. 


GAS PRODUCING PLANTS. 
PORTABLE OIL ENGINES. 


Revised Catalogue and Full 
Particulars on Application. 


-. i. 


4 - Dudbridge lron Works, 


LIMITED, 


STROUD, QLOS. 
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VAUGHAN’S IMPROVED RUNWAYS 


(‘ TRIPLE-AUTO" Pulley Block and 
\* ANTI-FRICTION " Switch Trolley. 


el 


} 
' 


‘ 

























Embodying Patents. 


The highest 
developments in this 
class of Apparatus. 


Made in Four Sizes: 
4-Ton, 1-Ton, 
14-Ton and 2-Ton 

capacities. 


One man, unaided, 
can handle 
a 2-Ton load. 


Describe your 
requirements and we 
will advise you." 


VAUGHAN & SON, | lid (RUNWAY DEPARTMENT), 


West iseivenies MANCHESTER. 


Telegrams: ‘‘VAUNTING, MANCHESTER.” Telephone: No. 5113, CENTRAL. 






To UsERS OF MoTORS. 





PROTECT YOUR MOTORS BY USING N.C.S. MOTOR GAUGES. 








SEE ovR ADVERTISEMENT 


From 


23/- 


List. 





List. 


THIS DAY FORTNIGHT. 














NALDER BROS. & THOMPSON, LtD, 


34, Queen Street, LONDON, E.C0. 


Telegrams : “Occlude, London.” Telephone: 124 and 161, Bank. 





—- 











Cut 












— OWNe | GEARS OF EVERY DESCRIPTION. 


2° ttumnas “S, WORM and BEVEL GEARS a Speciality. 
Q GEAR-works © RAWHIDE PINIONS. § REDUCTION GEAR CASES. 


* = SHORTEST DELIVERY.- - ~ * 


- - = HIGHEST WORKMANSHIP. 
Telegrams: “Guanine,” —- Telephone: No. 80. 
DELIVERY COMPLETE or CUTTING ONLY, 


Gears. ~ 








POWER GAS “CORPORATION, Ltb., 


89, VICTORIA STREET, LONDON, S.W., and STOCKTON-ON-TEES. 


CHEAPEST FOR POWER & HEATING. 


Complete MOND GAS INSTALLATIONS from 250 to 25,000 HP. started to work in 
any part of the World with or without Ammonia Recovery. 














Longest Best 
Experience Results. 
Working 
with Proved 
B'tuminous by 
Slack. Experience 
7836 





PLANT CAPABLE 
OF PRODUCING 


270,000 HP. 


A -hmore, Benson, Pease & Co., Ltd., i tieenene. 


ALREADY SOLD. 
See Adyt. last and next week. 

















TAYLOR & “Ter Lo, ENGINEERS, 


BIRMINGHAM 


PRESSES. DIES « Machinery 


2H T i\ETALS 


AMMUNITION GoIHS H OLLOWARE 
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Small High-Class Specially Designed 


LATHES 


With Self-Acting Boring Carriages. 


FOR MOTOR REPAIRING BY YOUR OWN MECHANIC, OR FOR 
PRIVATE WORKSHOP, TOOL ROOM, AND EXPERIMENTAL 
WORK, INVENTORS’ MODEL WORK, &c. 








Gt te 


A greater variety and 
heavier work 
can be done on these 
tools than on 
any other Lathes of 
their size. 


se a 





ACCURACY GUARANTEED. 
WORKMANSHIP AND MATERIALS BEST POSSIBLE. 
PRICES LOWEST POSSIBLE. 





Write for Specifications and Lists to — 


DRUMMOND BROTHERS, 1? 


Engineering ‘Works, near GUILDFORD. *™ 


ENGINEERING. 





Adolf Bleichert « Co., 


99-100, PALMERSTON HOUSE, 
BISHOPSGATE STREET WITHIN, LONDON, E.C. 


The oldest and largest 
establishment for the 
construction of 
BLEICHERT'S 

system of 
























Section of the Wire Ropeway of 35 kilometres in length, ons Chilecito and 
Famatina Mines, executed for the Argentine Republic. 


HOISTING & CONVEYING MACHINERY. 
Cranes, Telpher Lines, 
Rope & Chain Haulage for Mines, 

Monorail-Conveyors, nv 
Gantries for Shipbuilding, ana. 


all appliances for the rapid & economic moving of material. 























ELFE-OILING 


SHEAVES. 


‘Ss 




















THE VAUXHALL and 


West Hydraulic 











Engineering Co., L‘ 
"9 
MACFARLANE & REID’S Ngmeering O., L-- 
PATENT. 23, COLLEGE HILL, LONDON, E.C. 
Supplied to. . 
Hie Majesty’ 
is Majesty's Dockyards CONTRACTORS TO THE MANUFACTURERS OF— 
and all the leading . . GOVERNMENTS OF— PUMPS 
SHIPBUILDERS, GREAT BRITAIN ones 
SHIPOWNERS, nt ‘sania 
RAILWAYS, FRANCE ACCUMULATORS 
DOCKYARDS RUSSIA aes 
: INTENSIFIERS 
STEVEDORES, ITALY saline 
ETS. SPAIN HIGH GRADE 
r AT HOME AND ABROAD. BELGIUM ' HYDRAULIC PLANT ‘ 
_— neato Eros SWITZERLAND for Arsorals, 
HOLLAND Explosives and 
WILLIAM REID & CO., || varan Ordnance Factories, 
112, FENCHURCH STREET, CHILI Railway Shops, ; 
AND LONDON, E.C. CROWN AGENTS for Engineering Works, 
| NeweasTLEoi-Tyne won: Hauirax. J] the COLONIES, —Ellectrical Manu- 
— &c. facturing Works. “° ‘ 
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CLIFTON & WADDELL, 


METAL SAWING SPECIALISTS, 
Johnstone, near Glasgow. 











36 in. HOT SWING SAW, Motor driven, made in sizes up to 84 in. diameter. 












“REFLEX ” Water. Gauges: 
































In 
Easily attachable to 


Jointing Material ~ High Steam Pressures, Dry Steam, 


(Klinger’s Patent.) RICHARD KLINGER & CO., Engineers, , 

: ; , 2 ; Contractors to the Admiralty, &o., 
a ‘ No Sere. 66, Fenchurch Street, London, B.0, 
3 3 = . Telegraphic Address—“ Sustanrep;: Loxpow." 
PF Bee i] Ring & Circle Cutting Machines 
-# | i] Explosions, i} . for Sheet Jointing Materials, Packings, 
{ 8 Accidents é : Pagel army Leather, Paper, 
oO f sf ‘e to t r? ; 
| | en. 

| eS Workmen i 
x \ ¥ ®.. or reo: = 
rH £ Employers HE 
é = Liabilities, } [ 
3 
: 








here no other Paoklng wil Vatand, 
‘6 ” In Fo be nee square, th.’ thickness upwards, 
Kling erit’ 4131 enemet Lt) = KRAMMER. 
Phone: 5770, BANK. Telegrams: ‘‘ METALADOS.” Cables : ROBHUNT, 


BRITISH BURHAAV. 


ROBERT W. HUNT & CO., Engineers, Norfolk House, Cannon St., E.C. 
INSPECTION anp TESTS or RAILS anp FASTENINGS, STRUCTURAL 
MATERIAL, BILLETS, PIG IRON, AXLES, CARS, MACHINERY, &o., &o. 

WwW. L. COOPER, Manager. JOHN J. CONB, Resideat Partner, 

American Offices :—CHICAGO. NEW YORK. PITTSBURGH. 7692 


AND" HANDYSIDE & CL: 


Managing Director, | 104, Queen Victoria St., 


A. BUCHANAN, M.I.C.E. LONDON. 


Britannia Works, 


DERBY. 








ae Ss So So es a  - a. a. a. 


WA OTS Sa NID DK 28/2 LY | 


‘yi 











C .ROAD BRIDGE OVER RIVER AVON AT BATH. 
Clear Span 150 ft, Weight of Steelwork 382 Tons. 7964 








Hot waTER 


CYLINDRICAL 









ie FITZROY WORKS 
35210 364 Euston R® 
D 


7316 


WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 





Also BAND SAWS, CIRCULAR SAWS & HIGH-SPEED DISC SAWS. 


GALVANIZED OR UNGALVANIZED, UNDERTAKEN. 
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Sirocco Fans 





Forge Fires. 


We make a specially designed Centrifugal Fan 

for supplying blast to Forge Fires and small 

Furnaces. It is particularly suitable for high- 

pressure work and is very reliable and efficient 
in operation. 


Write for Bulletin No. 2000 N. 


Davidson & Co., Ltd., 


Sirocco Engineering Works, 


Belfast. 























“Ex PER TT” 


ROCK DRILL. 





DIAMOn DD 


CORE DRILLS. 


SCHRAM, HARKER & CO., 


BNGINDERS, 
CANNON STREET HOUSE, LONDON, E.C. % 
Telegrams—“ SCHRAM, LONDON.” ABC Code. 

















THE ‘COVENTRY’ CHAINS 


DO 
THEIR 
WORK 


* Ox 





The Coventry Chain Go., Ltd., Coventry, =» 























NOT A MAGNETO. 





Tue Lopce 
IGNITION. 


FOR GAS AND 
OIL ENGINES. 








THIS IS A LODGE IGNITER. 


Invented by SIR OLIVER LODGE. 


A high-tension jump spark system of ignition. 
Unaffected by soot, oil, or moisture. 
No nee plugs, tappet ro , &e., required on engine. 
varking Plugs do no - re quire cleaning. 


Sparking *lugs can be placed in any convenient ition. 
One Igniter can fire two plugs on —— sides of cylinder precisely simultaneously. 
A white-hot flaming spark which gives rapid ignition even with weak mixtures, 


Timing absolutely accurate and easily adjustable for every speed. 
Time of ignition once set does not alter. 
Simplest system known and requires least attention. 


Starting difficulties absolutely overcome. 








Telegrams—‘‘ IGNITER, BIRMINGHAM.” 


LODGE BROS. & CO,., 
14, NEW SrT., BIRMINGHAM. 


Gas Engines representing a total of over 30,000 HP. have 
already been fitted with this ignition. 8207 














STARRETT’'S TOOLS !! 


Made tor those who take a pride in 
turning out TRUE AND ACCURATE WORK. 





ILLUSTRATIONS OF A FEW STARRETT TOOLS. 


LARGE STOCKS AND PROMPT DELIVERY. 


SPECIAL TERMS TO DEALERS. 





CHARLES CHURCHILL & 60., Ld 


LONDON: 9 to 15, Leonard St., £.C. BIRMINGHAM: 2 to 40, Albert St. 


MANCHESTER: 2, Charlotte St., Mosley St. GLASGOW: 9 to 11, Wellington St. 
NEWCASTLE-ON-TYNE ; Albion Buildings, St. James St. act 














Gumeee J Tiinctratad Dacerintigan Delaa Tlet fan am nmmlinciic 
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HOSE 


CAUTION.—£s0 REWARD. 


HOSE Merryves thet and Sons, Hereby HOSE 


CAUTION all Colonial and Foreign Buyers of a" ‘Extra Du 


Sub,” “ Dub-Sub,” Merrysuper,” and 





HOSE ser scseta wel wtheaninetre HOSE 
appears le in” 
poo =k Hose marked “DoubleSubstance” 

HOSE iris, so seman | mien HOSE 
or any person pirat- C . 4 pg 

s 0 . = and Bons’ [TRADE MARK ie “ 0 - 7 


Greenwich, and 63, Long Acre, London, W.O. 


HOSE 


Write for Pamphlet ‘‘Hints on Hose,’’ No, 2641. 63, Long Acre, London, W.C. : 

















“STAR” ENGINE 
INDICATOR. 


ass 


Price and full partioulars on application to— 


STAR BRASS MFC. CO. 


(GREEN & BOULDING, Ltd.), 
28, NEW BRIDGE STREET, _ 
LONDON, £.0. 


~ CLAYTON, “HOWLETT & CO.’S 
BRICK & TILE Macuinery 


London Office : 
28, Victoria Street, 
Westminster, S.W. 








Telephone: 12455 
Telegrams Piet see London. 


», Central. 















CaTALOGUES 
on 
APPLICATION. 


SOLE MAKERS— 


THE BRIGHTSIDE FOUNDRY & & ENGINEERING c0., LTD. 


Wicker Works, 


Telegrams: ‘‘BRICKPRESS, ae * oo SHEFFIELD.” 


GRAFT ON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 








Telegrams— 
Grafton, Bedford. 








~~ 
Y 






¥ 


rye De rae 


RB, ss at are 





rated wn ge Price List free on =— 


fA 






2 ta rey Bot me, 
eS 
ete 


ONLY BRITISH STEAM CRANE used in the 


ARIS & GLASGOW EXHIBITIONS, 


i aoell 
an” 
=] 
= 
— 













USE 
- CROSBY POP 
SAFETY VALVES. 


Open Promptly. 


Discharge Steam Rapidly. 
Close with Smallest Loss of Steam 
below Blow-off Pressure. 


DESIGNS TO SUIT ALL TYPES OF BOILERS. 





WRITE FOR CATALOGUE **E &.”* 


CrosBy Sie CAGE AND » Vure Co., 
147, Queen Victoria Street, LONDON, E.C. 


7004 











DEMPSTER, MOORE & CO., Lro, 


Engineers, GLASGOW. 





From Photo. of 9} in. Cibtic Lathe. 
SPECIALITY : 7761 
Modern High-Speed Machine Tools. 


PATENT ELASTIC GLUTCH 
COUPLING 


Upwards of 


200,000 HP. 
Successfully at work. 


SUITABLE FOR HIGH 
OR LOW SPEEDS. 




















Sole Makers: 7370 





COWLISHAW WALKER & 00, L™- ETRURIA, STORE-OM TRENT. 
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j OHN OAKEY & SONS, Ltd. 


GENUINE EMERY, 
EMERY CLOTH, 
Wellington Milt, GLASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 


LONDON, 8.5. 


LEROY Dit 


EMERY WHEELS 
For all Purposes, 


BLACK LEAD, &c. 


Mr vomvenae COMPOSITION 


} a by apd = a = ormay poy IB ao &c., P 4 
dda IT WILL AT ONCE Gu SHOW A Le. A LEAK. 
Tr CANNOT CATCH OR COMMUNICATE FIRE. 


Used in H.M. Dockyards, Arsenals ; also by 
principal Railway and Dock Co.'s. 


cannes Beene te ene Sages 








nc 1888. 


= F. LEROY & CO., 
20, Gray St., Commercial Rd., London, E 


Also at MANCHESTER. 812% 


4 Bourdon § GAUGES 


E.BOURDON ny 
(Uhevent® & Mannfac** 
Made at the Works of the Inventor & Patentee in Paris. 


PRICE LIST free by post on application to the 
SOLE AGENTS :— 


NEGRETTI & ZAMBRA, 
Opticians, 
88, HOLBORN VIADUCT, £.C. 





















TRADE 











|] Mr. BOURDON cautions persons 
= Steam Gauges that a large 

r of very inferior instruments 
one 70 etd, bearing his name, which 
are not of his manufacture. 








Telephone No. 588 (Holborn). 
Telegraphic Address :— 
“ NEGRETTI, LONDON.” 
Od 1797 





Also Sos Acznts for 


Ritchie's Patent Liquid Compass. 


ANDY 


AINS 
ROUND 






















ECAUSE 


ST 
ELTING.| 


WRITE FOR SAMPLES AND PRICES— 1519 


THE GANDY BELT MFG. CO., Ltd., 
SEACOMBE, CHESHIRE. 








Baker's Rotary Pressure Blowers and Exhausters, 


WITH ALL THE LATEST IMPROVEMENTS. For Cupolas, 

Smiths’ Fires, 

Basic Process, 
Refineries, 

&c. 
ADOPTED 

BY H.M. INDIAN 

COVERNMENT. 


CAST & DROP 
FORGED 





G 





STEEL, TRON & BRASS CASTINGS, 1001 STEEL, FILES, FORGINGS, BESSEMER BARS, &c. 


BAKER BLOWER ENGINEERING CO., stanley st., wicker, SHEFFIELD. 


Suecessors to SAVILE STREET FOUNDRY & ENGINEERING CO., Ltd. 1157 


‘DAW’ COMPRESSORS 


Blowing Engines. 
— a ean Pressure. 





















Ae ny ence 











ay a ; 
GREATEST EOONOMY. 
Catalogues and Prices on Application. 


 MIGHEST EFFIOIENOY. 





A. & Z. DAW, 11, Quen Victoria st, LONDON, B.C. 








Telegraphic Address: ‘‘GULDNES, LONDON.” 8181 











YOUL MILL PLANT 


To Orush all kinds of Seeds or Nuts. 


LAMBERT'’S PATENT PORTABLE OIL MILLS. 


INSTALLATIONS TO CRUSH UP T@ 1000 TONS PER WEEK. 








Patent Feeding Cake Presses. 


PRESSES OF ALL DESCRIPTIONS 


INCLUDING 


LAMBERT’S PATENT “CONTINUOUS” & “ALBANY” OIL PRESSES. 


THE MOST ECONOMICAL SYSTEMS KNOWN, 


PATENT BLOCK FUEL MACHINERY 


Agent for Briquette Machinery : J. STEVENS, 9, Fenchurch Avenue, E.C. 








80LE MAKER, 
SHEEPSCAR FOUNDRY, ra 


LAZDsS, HNGLAND. 








ABC, Lieber’s, and Engineers’ Telegraph Codes used, 
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LA FILOTECNICA. 


Ing. A. Salmoiraghi & C., 
MILANO, ITALY. 














Manufacturers of 


SURVEYING 
INSTRUMENTS 


THEODOLITES, 
TRANSIT - TACHEOMETERS, 
CLEPS, 

LEVELS - COMPASSES. 











Mining Instruments. 
Drawing Instruments. 








APPARATUS FOR TESTING 


CEMENTS AND HYDRAULIC MORTARS. 


Catalogues free on demand. 











Hl 





TRANSFORMERS 


Three-Phase. 
Type A. T.A. 


Sizes 5 to 75 K.W. 
Voltages all up to 6000 Volts. 


Single-Phase. 
Type O.D. 


Sizes } to 50 K.W. 
Voltages all up to 6000 Volts. 


Oil Insulated 
Self Cooling 


These transformers are designed to give 

the very highest efficiency and best 

performance at all loads. The non- 

load losses are extremely small, and 
the regulation very close. 


The BRITISH WESTINGHOUSE ELECTRIC & M’FG. CO., Ld. 
Manchester. London. 


5825 


























The OLDEST and BEST LUBRICATOR MANUFACTURERS in the Market. 





THE STEAM CYLINDER LUBRICATOR GO., L 4 


Gordon Works, Lower Broughton, MANCHESTER. 
Telephone; No, 1645. Telegraphic Address; “ Seafield, Manchester.” 





This Advertisement appears pat 








KIRKALDY'S 


Gompactum 
Patented 


Specialities. 














SAVE FUEL ee COSTLY REPAIRS. 


SDS RRS oS 
ORO A 
FS SLE Ps mx Qe 
ves © Go” Ss 

On 

Admiralty 

List. 

1H, 

Leadenhall 

Street, 

LONDON. 














Tele,:;  QOMPACTUM, LONDON.” = Tel. No. 1228,-Avente. 
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-- THE -- 


Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS), 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, E.C. 





Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 





MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectionai Bars required for constructive purposes. 


_ CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 


FORGINGS of every description. 


AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 


TYRES. —Locomotive Carriage and Wagon, to all re- 


quirements. 
7708 


The Griffin Mill 


London, E.C. 


ey LONDON.” 
+ 6961, Bak. 




























Telegraphic Address : 
Telephone Ni 





Specially adapted for the fine pulverization of 


PORTLAND CEMENTS, 
PHOSPHATE ROCK, 
COAL, COKE, 

GOLD QUARTZ, 


ORES of all kinds. 5006 
Full Particulars on Application. 











| 


ed ee ee BRISTOL 


—_— 


¥ 


— 
—S 


a 
= 


md 


| ag” nce ae Si | ' 
ae. 
LOCOMOTIVES = 
of various Sizes with all the latest improvements ready for Immediate De- 
livery. Engines specially designed for every requirement and gauge. 


Full particulars on Application. ' Telegrams: “PECKETT, BRISTOL.” 


STEAM CRANES. 
OVERHEAD ELECTRIC CRANES. 














HENRY J, GOLES, «2%, Derby 

















“MUMFORD” PATENT 
>, WATER-TUBE BOILER 


Highly Efficient. 
momical. 
Simple in 
Construction. 
Easy to Repair. 
Tubes can 
replaced without 
turbing the 
surrounding 
Tubes. 
Perfect 
Combustion. 
Occupies small 
space, 


y" 


a 







rl ECD PUMP. 
ate’ 4 














About 400 BOILERS 
supplied to the 

ENGLISH 

ADMIRALTY 


OPP, 


One 


Telegraphic Address: 
** MUMFORD, COLCHESTER.” 


cane 


for 
First-Class 
TORPEDO 
BOATS and 
VEDETTE 
BOATS. 


FOR 
ESTIMATES, 
&c,, atl ' i 
APPLY TO |i 


Culver Street Works, COLCHESTER.” 
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WwHEiTTa rh azrsS’ 
Patent Self-contained 


MOULDING MACHINE 


WHEELS or description 
*Y Gx ae, rom Bin. vo upward of 20h lamer 
may be 


ETS, — —- EEN 
introdueed to Engineers. 
All Machines warranted S, mould with the greatest 


fhe Machine was awarded ine SILVER MEDAL by the 

Society for Promotion of Scientific x 

GEARING WHEELS 
Supplied to Consumers. 













WL WHITTAKER & SOKS 
OLDHAM. * 


IN VALVES 


for Steam or Water 


USE 


instead of Discs of Perishable 
Compounds, 


NEW PATENT 


INDESTRUCTIBLE 


ELASTIC COPPER DISC 


SEATINGS 


Interchangeable, 
More Reliable, and Much 
More Durable. 














7597 


The HULBURD ENGINEERING CO. 


150, Leadenhall Street, LONDON, E.C. 


BELTING 


Made from 
Pure Oak Tanned Leather. 


QUALITY IS OUR FIRST CONSIDERATION. 


or a EIGHTY YEARS we have been makers of Leather 

, but owing to the present demands of trade we have 

fest tol dows anaes t, and are now in a position to 

supply Oak Tanned Leather Belting at as reasonable a price as is 
consistent with first-class goods. 























~a% yy 
‘eo, W. & O. GILMOUR, ¢ 
us, Machine Belt Manufacturers, £ re) 
%G, 4 St. John’s Hill, rod 


EDINBURGH. 





srAAAAAAAAAMAAAAAAAA rwwwewueuuuer 
AAA Aw 








400 B.HP. FRICTION 
CLUTCH 
DRIVE. 









ooattl! 


PATENTEES axp 


raTexTEEs = DAVID BRIDGE & Co 


Engineering Works, CASTLETON, MANCHESTER, 
LONDON OFFICE: - 35, Queen Victoria 8t., E.0, 


SOP 200-PACE CATALOGUE FREE. 


5 ® will tell you all about our Clutches and 


Complete Hauling and Gear Plants. 4076 








a 


The recognised saving effected 
by heating boiler feed water 
is 1 per cent. of coal for every 
10 degrees rise in the tems 
perature of the feed, 


Therefore why not 


adopt a Brooke's (Exhaust Steam) 
Feed Water Heater and 


Feed your Boiler . 


—— with -—— 


Water at 200° Fah. 


instead of at 180°, the maximum reached by ordinary heaters of standard types. 
Brooke’s “‘High Velocity” Feed Water Heaters 


deliver feed at 200° Fah., even at their maximum capacity, and by so doing 

produce an increased economy in the fuel consumption, whilst prolonging the 

life of the boiler, ensuring better circulation and increasing its steaming 

capacity. These heaters are equally suitable for live steam, and may be 

either Sone or in conjunction with an Exhaust Heater, delivering the feed at 
a temperature to within a few degrees of that of the boiler itself. 


This may interest you. 4 Result of Tests 
with a 1,300 Gallon Capacity Heater. 











‘? 





















© . 





"ee, 


from 60° Fah, 
8 


Temperature to which 
Feed Water was heated 


Gallons per hour passed through Heater. 


The full line represents the higher temperatures obtained when reducing 
the quantity of feed water and maintaining a constant flow of Exhaust Steam (at 


atmospheric pressure) half the weight of the listed water capacity of the heater, 

The dotted line gives the temperatures obtained with only 2,800 Ibs. of 

steam per hour, and shows that a temperature of 175° Fah. is reached with 
water 6°4 times the weight of the steam usod. 





List B 102 gives full partioulars. Please write for a copy. 


HOLDEN G BROOKE, LTD., wu 


Engineers, Sirius Works, West Gorton, Manchester, England. 

















Shewing through the water a broad, 
rich, red line, thus rendering the level 
very distinct. A large stock always 


GauceE GLASSES |Biageen 
GUILBERT-MARTIN, 9, Edmund Place, 


Aldersgate, LONDON, E.C. 


“Beacon” 





Teleph : Tel. Address: 
. ‘CENTRAL. PHOTOPHORE, LONDON, 





For high pressure and to withstand 
extreme variations of temperature. 
Are not affected by the action ofchemi- 
cals in boiler, nor by draughts or sea- 
spray. The ends donotcorrode, 7267 


HIGH-CLASS BOILERS. 










| TRADE. a Lta n” MARK 
Gauce GLasses 











GLAYTON, SON &CO.,Lp. 


7 . 
Contractors to) La wos. (His Majesty's Government, 








[Dec. 28, 1906. 








ENGINEERING. 


| STEEL TANKS, 


PIPES, GUTTERS, 
TIP WAGONS, 
SKIPS, SLEEPERS, 


And every description of Pressed Steelwork. 





GIBBONS BROS, L" 


DUDLEY. 





—— 


DUSSE LDORF . 











Martin 





of all kinds, 


ROUCH AND FINISHED. 





FOR “ROLLING “MILLS “AND” “FORGES. 
Shafts, Couplings, Foundation Plates, Frames, Rollers, Oog Wheels, Tups and Anvils, &e., 
For Engineering Works, Shipbuilders, Bridge Building and ELECTRICITY WORKS, 


Gear Wheels, Oastings for Dredgers and Ships, Oastings for Pumps, Boiler Mountings, Dynamos 
and Motors, Hydraulic Presses, Bridge Su Brick Moulds, Wheels and Axles, &. 7602 
Representatives: VEITHARDT & HALL, Ltd., 41, Eastcheap, LONDON, E.C. 


























ECONOMY 
in BOILER FEED 





VALVE BOXES 





CAN BE CHANGED 

INSTANTLY. 

Pe ORE Be 
FLOOR SPACE. 
USUAL STOCK SIZES. 

GREA 4” x1t’x3’ 
T 4” nif xe 
S, ADVANTAGES, <4",x2" xs" 
t { apne 
"4 "x 28" x 4” 
es PRICE "x3" x4" 
# REASONABLE. 7. *3..x5 
: x 34” x 5” 
-! a or x6 


SUITABLE FOR ALL PURPOSES, 





. ~—_|Steam 


INTERCHANGEABLE) § 





J. J. LANE, L® "Sze 


AIR COMPRESSORS 


FOR ALL PURPOSES. 


PATENT HYDRAULIC 
WORKING VALVES | 


Mew Replacing all other Types. 
Theusande in Use. 








POSITIVE IN ACTION. 
NO LUBRICATION. FEW REPAIRS. 
ALL PARTS INTERCHANGEABLE. 7950 


Lists on application to the Makers— 


bs pase 


DOUBLE pop STEAM-DRIVEN 
AIR COMPRESSOR. 


CEORCE SCOTT & SON (Lonpon), LTo. 


~ @4, — 
sy Christian St., E. 








HIGH SPEED PEDESTAL 
HIGH SPEED WAREHOUSE 
OVERHEAD TRAVELLING 
GOLIATH 
LOCOMOTIVE 
} DERRICK 

SHUNTING 
PERMANENT WAY 
PONTOON AND FLOATING 
WHARF 

PORTABLE ROAD & RAILY. 
LOADING SHED & WHIPPING 
DERRIOK 


aly 


POWER DRIVEN CRANES AND OTHER MACHINERY, &c. 


We eombine a leng reocerd in manufacturing 
Cranes with a wide experience ef their werking 
and maintenance on large centraots, &o. 


.". IF YOU WANT A MODERN CRANE FOR UP-TO-DATE WORK, 


APPLY TO 


ISLES tyre “ses, 


Telegrams: ISLES, STANNINGLEY. Nat. Tel.: 45, STANNINGLEY. 8215 


Electric 








Hand { 

















ye 


Schaffer 8 Budenbers, L* 


Whitworth Street, MANCHESTER. 


LONDON GLASGOW 








CONTINUOUS | SPEED AND PRESSURE RECORDER 


A 
Makers of all kinds of Recording and Registering ] 
Instruments. List on application. 4 


0 et Oe cee 














Dec. 28, 1906.] 





ENGINEERING. 19 











THE MOTHERWELL IRON 
AND STEEL CO., LTD. 
Motherwell, Scotland. 


Brand: 
“MISCO @” 














Telegraphic Address : 
** Hoops, MOTHERWELL.” 


0 


Telephone : 
No. 70, MoTHERWELL. 


ODs 




















FINEST SPLAYED NOSED & PUNCHED MERCHANT 
QUALITIES , BARS, 
OF FLATS, ROUNDS, 
PUDDLED IRON, ions tent SQUARES, 
ALs0 H np. ANGLES, BED- 
SIEMENS STEAD ANGLES, 
MARTIN. AND : TEES, COPES, 
BASIC OR ALL pyrposé OVALS, AND 
MILD STEEL. OTHER SIZES, 


























7816 
ROLLS CUT TO SUIT CUSTOMERS’ REQUIREMENTS. 
PRICES AND SECTION LISTS ON APPLICATION. 


AGENTS 














BUCKTON 


HIGH SPEED HEAVY RADIAL 


DRILLS 


JOSHUA BUCKTON & CO LTD LEEDS ENGLAND 
7169 








48, WEST GORTON. Strexeth Manchester. 56, CANNON STREET, Horsepower, London. 





“UNBREAKABLE” PULLEY 


& MILL GEARING-CO., Lro. 


SPECIALISTS IN THE 


ECONOMICAL easy TRANSMISSION 
OF POWER. 


IN MOST CHIEF CENTRES. 


(SEE LIST, DEC. 14th, page 19.) 


LARGE STOCKS. QUICK DELIVERY. 












WROT-IRON SPLIT PULLEYS, 


ANY SIZE up to S8@) FT. DIAM. and ANY STRENGTH. 
SHAFTING. 
COUPLINGS. 

ADJUSTABLE! , 


SWIVEL 
BEARINGS 


(4 DIAMETERS LONG) 
In a VERY LARGE RANGE 
° 


STANDARD 





LESS FRICTION AND LONCER 
LIFE THAN ANY OTHER 
TYPE OF BEARINC. 


MANCHESTER & LONDON. *™ 








Lieber’s Code used. 
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Light Draft Stern Wheel Steamers. 
Ocean Cable Steamers. 
Gold Dredgers. 








Telegrams : 
* LOBNITZ, Patented 
RENFREW.” Specialities : 
sti SAND PUMPS, FLOATING CRANES, DREDGERS. 








ROCK EXCAVATION UNDER WATER WITHOUT EXPLOSIVES. 





Ross Patent Electric Hoist 


PATENT ANY RATIO 

SPEED OF 
REDUCING SPEED 

GEAR. REDUCTION. 





8149 


| : 
BY REGULATING THE ONE LEVER THE LOAD MAY BE RAISED, LOWERED 0R 
FIXED IN ANY POSITION WITHOUT STOPPING OR REVERSING MOTOR. 


R. G. ROSS & SON, 
SOLE MAKERS of RIGBY’S PATENT STEAM HAMMERS. GLASGOW. 














HOLLOW 


FORGINGS,| 


ENQUIRIES FOR 


SPECIALITIES 


INVITED BY 


THE UNIVERSAL TUBE CO., 


LIMITED, 
CHESTERFIELD, ENGLAND. 


Telegrams: Telephone No.: 
TUBES, CHESTERFIELD. 61, CHESTERFIELD. 


Trade Mark: “UTCO.” = 


GUN METAL, 2 w. 10 3 w. 


For 300 ibs. WORKING PRESSURE. 


RENEWABLE SEATS. —— 
RENEWABLE DISCS. 


All parts thoroughly interchangeable. 
Tested to 800 lbs. hydraulic pressure, and are the heaviest 
valves of this class on the market. 


JENKINS BROS. 


EXTRA 


STRONG VALVES. 


SRON BODY, 2} in. to 12 In. 
WITH OR WITHOUT BY-PASS. 




















Send for our New Illustrated Booklet on Extra 
Heavy Valves. 


JENKINS BROS, ™ 


95, QUEEN VICTORIA ST., 
LONDON. 





And ‘ 
71, Jonn St., NEW YORK. 





JOHN G. KINCAID & CO., 


ENGINEERS & SHIPBUILDERS, 
SoOoOTLAND. 


GREENOCE, 










aoe | 
se tae: SINGLE and 


TWIN SCREWS, 


— ALSO — 


SIDE and STERN 
WHEEL PADDLE 
STEAMERS, 


DESIGNED with Special 
Arrangements and Ventilation 
for TROPICAL CLIMATES 
and Shallow Water Navigation, 


7834 








Shipped in pieces or floatable sections or boarded up and prepared with complete outfits for over sea voyages. 











To His Majesty 
Ring Coward WE. 


ms 
On J a 
3 Oh yer’ =) 
<j Sip dk wars 

yn % 

y ’ a 
7 J Le nes + 
res me 


Lift MMakers 
Gp Special Appointment 





ELECTRIC, PASSENCER, 
HYDRAULIC, COODS, 
HAND POWER SERVICE 


WEAR WELL ann LAST LONG. 


CATALOGUES AND ESTIMATES FREE. 7882 








R. WAYGOOD & CO., Ld., DEPT. £3, Head Office& Works: Falmouth Rd., S.E. 


























——— tS 
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l London Address: 7, Bishopsgate St. Without, Bo 
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CHADBURN'S 


(Ship) Telegraph Co., Ltd., 


PATENT 


“DUPLEX GONG” TELEGRAPHS 


FITTED ON OVER 
10,000 VESSELS. 


TELEGRAPHS FoR 
TURBINE STEAMERS. 





DECK TRANSMITTER. 
PATENT SPEED AND 
DIRECTION TELLTALES 

FOR TURBINES. 


% 
GLASGOW 4, Finnieston Quay. 
NEWCASTLE-ON-TYNE: 21, Broad Chare. 
BELFAST: 39, Donegal Quay. 
LONDON: 4, Lloyds Avenue. 7769 
HEAD OFFICE AND WORKS:— 







“CENTRAL LIFT” 


~ HYDRAULIC-WORKING 
VALVES. 


Hasy Working. Simplest and Best for Iron 
and Steel Works Plant, 


Dock and Railway Cranes, &c. 
SENT OUT ON APPROVAL 








SOLE MAKERS :— 8151 


DEWHURST’S ENGINEERING COMPANY, Lrp., 
Hydraulic Engineers, SHEFFIELD. 


mn aFREE 


trial of our ‘‘Klingerit”’ 
Jointing Material to all 
Steam Users who make 
application for it. 





———— 
TT 








Send a paper template or 
drawing of the joint which is 
giving you trouble, and we will 
forward a 


SAMPLE 


which wil] turn that trouble. 
into triumph. oes ee oe @& } 


Ask for Pamphlet ‘‘ K.F ” 
RICHARD KLINGER & CO. 


ENGINEERS. 





se ss 3s 8.9 FSF & 











66, FENCHURCH ST..’LONDON. E.C 71, Exploration Bidgs, Johannesburg 
Sydney, N.S.W. 





281, ae St.. 














Cyprus Roap, BOOTLE, LANC. 


DUSSELD * eo 
Makers of the Most Up-to-Date , 


GOVERNOR 


for Steam, Gas and Oil Engines. 
Steam and Water Turbines. 


18,000 Sold. 


UNSURPASSED SENSITIVENESS. 
UNSURPASSED UNIFORMITY. 
CREATEST FACILITY FOR ADJUSTMENT. 
For Speed Variations up to and above 200 Z. 
Hammers, Rayeters, Drills and Hoists. 
Complete Installations. 





PNEUMATIC TOOLS. 


All eageirice chow be atfocspd, 90 cur Sele Ragessentative ter 
Great Britain and Colonies: 














WELLS’ .“ UNBREAKABLE” ~ 


LAMPS 2 OIL FEEDERS: 


OVER TWO MILLION SOLD. 


















HORIZONTAL 


OIL FEEDERS 


With Valves & Brass Tops. 
No. 0, ves ‘fe per dozen. 








Wells’ en Hand ~— 


For Kerosene, Petroleum or Paraffine. 
Over 100,000 Sold of this 
Pattern alone. 

No. $ =" 18s. on 

Ne . t, a. yh 


MOULDERS’ LAMP. 








ad eisin, Oda. 
heel burners, 278. per dos 


- WELLS’ TORCH LAMPS. 
Reavy Smokeless Ol Also "used 
Ne. 6, ) Pint Hook Me 8, as chown, 
No. ba, } Pint, paneer, 















SA at one ee 








N 8 Pini in, 
oat Sa 


as above, 


No, 28, same 
6 Pints, 


but ha’ two 
mae 








WELLS SLATHE ANS. 


These oil drip cans are 
with best brass universal tiles. 
= an, i in. high 












a... ae each. 
— s on 8 in. fo. igh 
y 7} io. 
Price 6/3 a, 


WELLS’ OIL GAS GENERATING LAMPS, 


ht from Kerosene or Petroleum without Wick, 

Smoke, or Smell at less than One Penny per hour. 
Perfect Safety. 

Sey me 







LATHE CAN 
IN TWO SIZES, 











No. " 
No. és, oun Tripod ise: 





Extra Burners ; 





Removable Bung Pour. 

Price 6/6 each, 

Made in Gunmetal, 
9/6 each. 





‘rue for complete Desriptre ric La, pving « ary 
o& patterns. 








Cc. C. CAMPART, a1, FOONDOR LONDON, i al 











Telegrams: ‘‘ Ozcamrart, Lompon.” phe, 3497, CENTRAL. 7806 


A.C. WELLS&CO. 19 Midland 2 LONDON 


Works: Carnarvon &t., Manchester. 
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C.A.HARVEY@CO. 


> 













Perforators 
LARGEST WORKS IN THE KINGDOM. 


LEWISHAM, LONDON 


Lubecker Machine & Manufacturing Co., 





Pit. ee 
f a 
Py ' ; 4 


iyo yt _ 


EXCAVATORS for Railways, Canals, Earthworks 
and Chalk 


Gapacity from 680 to 300 cubic metres per hour. 
FLOATING DREDGERS for Sea and River Work. 
GOLD DREDGERS. 


EXOAVATORS & DREDGERS 
r OF ALL DESORIPTIONS. 6623 
Telephone No. 1434, Avenve. Telegrams: “ Plasmo, London. 


MODERN BOILER FEEDING 
SPECIALTIES. 


FEED-WATER HEATERS. 





STEAM & POWER-DRIVEN PUMPS. | 


HOT WATER 
out 


| EXHAUST 
! INLET 





T. SHORE & SONS, 


Albion Foundry, 7081 


: Etruria, STOKE-ON-TRENT. 
LONDON OFFICE :—80, Great St. Helen's, E.C. 
Telephone: 1434, Avenue. 4 


GOLD MEDAL AT INVENTIONS EXHIBITION. 
Morton’s Patent Extended for Great Merit. 


: Ejector Condenser. 


Tur Eyector ConpENser is ap- 
eo to all Steam Engines, 
team Pumpsand Sugar Pans. 
Produces a vacuum without air 
Pumps. 
Has no moving 
26 to 50 per cent. of Steam Saved, 
Not liable to get out of order for 


years. 
Repays its own cost in a few 
months. 





REDUCED PRICES. 


AP. ORAIG & 60, 


Alexr. Morton & Thomson, 
GLASGOW, 5300 








Loxpox ADDREsa :— 


AUGUSTIN NORMAND & Co., 


| _ Engineers & Shipbuilders, HAVRE (France). 
| SOCIETE ANONYME DBS FORGES ET CHANTIERS DE LA MEDITERRANER, HAYRE (France. ) 





ig. 





























> — —7 Ly 
FS Kfar 14] — 
NORMAND-SIGAUDY'S Patent WATER-TUBE BOILERS for High-speed Mail Steamers, large Yachts, Oruisers and Battleships. 


NORMAND-SICAUDY'S PATENT FEED REGULATOR. ~ 


“WAGNER” 
COLD-IRON SAWING MACHINES, 


With Patent Sensitive Feed and Swivel Head, 


Cutting at any angle and carrying Saws 
up to 40 In. diameter. 
































SOLE BRITISH AGENTS— 


Pfeil & Compy., 


145-157, ST. JOHN STREET, 
CLEREEHNWHEHLL, H.C. 
LONDON. - 





TYPE @, with Special Vice. 





hol Engines, scx: 





8 r | ry 
Oil, Gas, Spirit & Alco 
HORIZONTALYAND VERTICAL - 

_ TYPES. Also 


LAUNCH 
ENGINES 


DUBLIN.—Tus Dusiin Dockyarp Co., North Wall. 
FRANOE,—Novve sr & Lacomss, 111, Quai D’Asnitres, 
Asniéres (Seine). ot 
GERMANY.=Binssrstan & G zs, Ferd 
25/7, Hamburg. 
BELGI —THEO. ALBERTS Fits, Rue Basse 7, Ghent. 
a ery 2. eae & Havemann, Glashaven 
, 4, 4, Rotterdam. 3 
SOUTH APRIOA Hanvay & Co., Aegis Buildings, 
Johannesburg, P.O. Box 958; and at Durban and 
East London. 


JAVA.—Van per Linpz & Teves, Soerabaja; and at 


Sa 
NEW ZEALAND.—F. S. Gremnsnreips & Company, 
27, Lambton Quay, Wellington. 
AUSTRALIA. — Rosert 
GurERt®, F gas Giarenct 
ey; an 
eas Be bane and 













¢ Ou, Spirit, ae” 
INDIA. — Bory 
and Co., Ltd., 


or Alooho!). 


Howrah Iron 





London Showrooms— Calcutta. 
87, QUEEN VICTORIA ST. 
E.O. Telegrams : 
— PATRICROFT. 
Telegrams— ~ Felephone: 
“ NORNODESTR, LONDON. 48, BOOLES. 
Telephone—836, BANK. 7456 


7 HP. Portable Oil Engine on Trolley. 





“97, Queen Victoria st, B.0, ‘+ 


L. GARDNER & SONS, L1D,, "S22 MANCHESTER. 


a 
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STO KERS (Underfeed Type), 


GUARANTEED TO PRODUCE 


} ABSOLUTE SMOKELESSNESS 


AND 


GREATEST ECONOMY IN COAL 


UNDER ALL CONDITIONS. 
Over 4000 In 0 In Operation. 


UNDERFEED STOKER COMPANY, Lo, 








« Coventry House, South Place, LONDON, E.C. nbs 














WHITAKER BROTHERS, LTD., 


HORSEORTH, LEDs. 
Sole Makers of Whitaker's 


PATENT 


Steam & Electric 
CRANE 
NAVVIES 


DOUBLE ACTION STEAM HAMMER 
PILE DRIVERS AND STONE 
BREAKERS. 


This Steam Crane Navvy is 
far superior and handier than 
the old cumbersome Na 
They will excavate from 
to 1600 cube yards per day, 
according: to the nature of 
the excavation and design of 
Machine. 


‘Over 170 of these 
NAVVIES 
already Sold. 








Telegrams—QUARRIES, LEEDS. 
Code—A B C, Fifth Edition. 


Teotimentaie end ‘Prices 
on » apnieation. 








New Zealand Agent ; 
PALMER & Co., 
23, Victoria 8t., Wellington, N.Z. 


South African Agents : 


F. H. LENDERS & CO., 


—————— —- . ' 7 High Court Buildi lb 
“B" DESIGN NAVVY, fitted with Road Wheels for travelling, as supplied Pex Giteel, dokannesburgh. 


to the South African Mines. 7305 
fat for Different Testimonials Every Week. 


Srocknoum, February 20th, 1900. 
Dear .Sins,—Replying to your favour of the 17th inst., we are pleased to say that the Steam Navvy 
you supplied to us in June, ’99,-has worked to our entire satisfaction, effecting quite a considerable saving on 
the Contract. Yours faithfully, 











GRAHAM BROTHERS. 





Messrs, WuITAKker Broruers, Ltd., Horsforth, nr, Leeds, 








HARVEY 
Engineering Co., 


LATE LTD., 


M°OHIE, HARVEY & CO., Lro 


Scotland Street Engine Works, 
GLASGOW. 
London Office: 27, Mincing Lane, E.C, 


ESTABLISHED OVER 650 YEARS. 


MAKERS OF ALL KINDS .OF 


SUGAR MILLS 


INCLUDING 


=} PATENT FIVE ROLLER MILLS. 


HARVEY'S 
PATENT 


Triple-Effet . . 
. Evaporator 


Now in use in all Sugar Growing Countries 
AND EVERY REQUISITE FOR 


Sugar Plantations. 


SPECIALTY. 


Sugar Refineries fitted up 
complete for refining all 
classes of Sugar. 








Also Licensees and Makers of the 


Patent Lillie 
Evaporators, 


Under the British Patents of S. Morris Lillie, 


FOR 


Concentrating Solutions . of 
every Description. 


HGH CLASS ENGINES 


OF THE HEAVIEST TYPES, 


MULTITUBULAR, CORNISH 





LANCASHIRE BOILERS, 
TANKS & WROUGHT IRON .. 
WORK 23) gs 





OF EVERY DESCRIPTION, 
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ANKS 


CONSTRUCTIONAL IRONWORK & GALVANISERS 
JOSEPH ASH & SON, 
7899 " - Rea Street South, BIRMINGHAM. 


NASMYTH, WILSON & CO., L™. 


Pres Heteoae FOUNDRY, 
PATRIOROFT, NEAR MANCHESTER. 


MAKERS OF COTTON, JUTE, HIDE & FIBRE. 
HYBRAULIO PRESSES. 





See Ilustrated Advt., page 86, last week and next issue. 


ALEX. FINDLAY & GO., Ltd., 


STEEL ROOF and BRIDGE BUILDERS, 
and STRUCTURAL ENGINEERS. 


Specialty :- HYDRAULIC PRESSED STEEL TROUCH 
FLOORING for Road & Railway Bridges, Buildings, &o 


9, Victoria St., LONDON, S.W. 794 
Head Office: Parkneuk Works, MOTHERWELL 


STANLEY'S 
_ DRAWING 
INSTRUMENTS 

















ARE THE Besr. 


W. F. STANLEY &'CO., Ltd., 


286, HICH HOLBORN, LONDON, W.C. 


(See next week's Advertisement). 8162 


HIGH-CLASS 


MACHINE TOOLS. 


Standard and Special. 


ST OE OE EEE EEE 
See Tilustrated Advertisement third issue in 
each month, 


HULSE &CO.,Ltd., 
Ordsall Works, MANCHESTER. . 


Lompow Raragsants ve--noT An> 3 Cc. hata § A . & Great 
Winchester Street (London Wal! Entrance! Suk 








SQUARE 


ASBESTOS METALLIC PACKING 


In Rings or Lengths. 


COMPRESSED HEM} 
PACKING 


Pumps, Stern Glands, &e. 


R. B. LINDSAY « CO., 
81, Mair St., Plantation, GLASGOW. 


Telegrams: “Comical, GLascow.” EstasLisxEp 1870. 


The Pratt bance.” 











ni PRATT ns 0. ae " 


SELIG, SONNENTHAL & CO., Sole pureuenn 





Representatives, London, who keep a large stock 


Y FOR BOILERS, CONDENSERS, &c. 
“Barter, SELLY OAK.” 


CAMPBELL & CALDERWOOD, 


Engineers and Boilermakers, 


SOHO ENGINE WORKS; PAISLEY, SCOTLAND. 


Telegraphic Address: ‘‘SOHO, PAISLEY.” 











MAKERS OF ALL KINDS OF 


Land Engines, 


Corliss or Lift Valves, 
Simple or Compound, 
Horizontal or Vertical, 
Surface, Jet, or 
Non-Condensing, 


FOR 8049 


MILLS or POWER STATIONS. 


MEE) PUMPING ENGINES, 
WINDING ENGINES. 


HYDRAULIC PLANT. SPECIAL PIPE-BENDER AND PUMPS. 
INDEPENDENT SURFACE - CONDENSING PLANT, 


CATALOGUE on APPLICATION. 


ROBERT WARNER & CO.’S 
TREBLE PLUNGER PUMPS. 


For Collieries, Water Works, Breweries, Paper Mills, &c.; arranged for driving either by Ropes, Belting, 
Shafting, direct or combined, with Steam, Gas, Oil Engines, or Electric Motors. 











MANY HUNDREDS OF SIMILAR PUMPS 
MADE AND WORKING ON ALL LIFTS UP 
TO 1150 ft. WITH GREAT SATISFACTION. 


No Internal Packing used. 
All Vaives Easily Accessibie. 








Ropert Warner & Co., 


97, Queen Victoria Street, 
LONDON, E.0. 


; Mste 
Werks : WALTON-ON-THE-NAZE. | 


Tel hie Add “ HYDROLOGIC ICAL, Loxpor,” or 
—~ , WaLton-on- Nass.” 


Setaphene»=20. 8154, Canaan. 
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CARBON 


Call the attention of Engineers, Shipbuilders, &c., to their excellent 
facilities for the production of all descriptions of 


STAMPED 
FORGINGS. 


FINISHED £ECURING CHAINS, RIGGING AND COLLAPSING SCREWS. 


Prompt Delivery. 


Contractors to the Admiralty, 











_.. CLEATS OF 
EVERY DESCRIPTION. 





Prices ont seutieutaiaré on prmenen to 


| ae, [ exam, | CARRON i Dorrtamee: CAITON, Stirlingshire. 


Incorporated by Royal Charter, 1773. Telegrams—“‘ Esto, FALKIRK.” 


JOHN RUSSELL 800." : 


WALSALL. 
‘ 


*LLUBES | 


Solid-Drawn STEEL TUBES for air 


and for HYDRAULIC PURPOSES. 


STEEL & TRON FORCINGS | 


SPECIALITIES 


CRANKSHB@ETS 
D COMPLETE 





Glasgow 7803 
Showrooms— 
53, OSWALD ST. 


























ESTABLISHED 1811. On Admiralty List of Contractors. 





FOR 
CAS, 
STEAM, 
WATER, 
Ero. 


COILS, 
CYCLES, 
MOTORS, 









Trade Mark, 











HAF TING 


COMPLETE WITH 


ete Tos LEETES 2 . 








GRAPHITUM 


HIGH SPEED 
PLANING. 


Cutting up to 80, returning up to 280 ft, p.m. 
See last week's and next week's advta, 


Address, ‘‘ B. E.,” BATEMANS’ MACHINE 
TOOL co., Ltd., Hunslet, Leeds. - 7734 


SHAFTING 


and Mill Gearing. 


G. F. CARVER, Ltd.“ "Mus" 


NOTTINGHAM: - 7908 


WEBB & SON, 
TANNERS, CURRIERS, 
Pellmongers, 
GLOVE AND GAITER 
Leather Dressers, 























Combs Tannery, Stowmarket. 


Price Lists and Terms en application, 


FRANCE & Morcan, 


Makers of every description of 


BRASS WORK 


used by 


MARINE ENGINEERS. 








cs | WHITEFIELD BRASS WORKS, 








FIFE FORCE COMPANY. = 


YN ADMIRALT WAR OFFICE LIS 


Clit s@ O71 a8) SCOTLAND ° 


GOVAN, GLASGOW. °™™: 
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Passenger Launches, Tugs, 
_ Seen hed Steamers, 





Motor and Electric Boats in Wood or Steel. 
Racing and Pleasure Boats of all kinds. 
Phe Oxford Folding Boat, the best collapsible boat 


for Yachts and Ships. 
Oase, Seulls and a} other Boats Fittings, 


SALTER es euldths, OXFORD 
“IMP.” es Trap 


(Patented), 
Is Highly Efficient in its application to 
STEAM PIPES, VALVE CASINGS, SYLINDERS, 
OOILS, JACKETTED PANS, HEATING APPARATUS. 








A-TRAP SENT ON APPROVAL. , 


* The most conveniently assembled 
Steam Trap-on the. market,” 


Hobdell, Way & Go. Lta. 


63, CRUTCHED FRIARS, 7785 


ZOonWwDowmw, E.C. 





THE “ CLYDE” 
STEAM 
PUMP. 


Cheap 
Priced 
Pump. 











8185 


WRITE FOR LISTS. 


. omega 


= BRIERLEY HILL 'RONWORKS, ° 


/ ATLL & SMITH, — 


Staffordshire 





IRON & STEEL 
FORGINGS 
Up to 15 TONS 
WEIGHT. 


HOUSING PINS. 
BUFFERS 


AND 


RAILWAY 

CARRIAGE 
IRON 

WORK, 
















4858 


~ 








ENGINEERS, 
KIRKCALDY, 
SCOTLAND. 


ESTABLISHED 1854, 


DOUGLAS i & GRANT, 


“DOUGLAS, KIRKCALDY.” 
MAKERS OF HIGH-CLASS 


CORLISS 


AND OTHER 


ENGINES | 


DRIVING, 
WINDING AND PUMPING, 


All Types, Powers and Pressures. 


CONDENSING PLANTS. 


OF EVERY DESORIPTION. 


Large PUMPS for WATER. § 
WORKS and MINES. 


THE LARGEST MAKERS OF 


RICE \ 
MACHINERY IN THE WORLD. 


Gener al Engineering and 
Millwright Work. 


Agents for Bombay Presidency :— 
BRADBURY, BRADY & Co., Bombay. 


Al, a Se Neil's and 








2500 LHP. COMPOUND “COUPLED ‘CORLISS ENGINE. 


GEO. RICHARDS & c0.. LTD, 


BROADHEATH, near MANCHESTER. 














MANUFACTURERS OF . . 


HIGH-CLASS 


MACHINE TOOLS. 


HIGH CLASS BECAUSE THEIR ACCURACY 
1S GUARANTEED WITHIN EXCEEDINGLY 
~ FINE FIXED LIMITS.” 


CATALOGUES ON APPLICATION. 


THOUSANDS wave | sucrose neta AITRINCHA 
seen SOLD. List of our Specialities : 
+ wih _ | PATENT SIDE PLANING MACHINES 
Write for ists to er? PEARN’S FACING AND BORING | 
JOHN COCHRANE, MACHINES. : zi 
ENGINEER, BORING AND TURNING MILLS, — oe 
BARRHEAD, With ‘New ‘Patent Positive Feeds 


' Near GLASGOW, . 








. - 87 9” 
AIR COMPRESSORS. 
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THE NEW “PERFECTA” PISTON PUMP 


OLD STYLE. DOUBLE ACTING. NEW STYLE. 
(PATENTED IN ALL COUNTRIES.) 


' Simple*in Design. 
Durable in Construction. 
Reliable in Action. 


Suitable for LIQUIDS of EVERY. DESCRIPTION. 


SEND .FOR LIST, 8164 


EDWARD LE BAS & ¢ 


LONDON. GLASGOW. MANCHESTER. 


AERIAL ROPEWAYS 


ON ALL SYSTEMS 
DESIGNED and CONSTRUCTED by 


BULLIVANT & CO., Ltd. 


Ropeways constructed to convey . 
from 50 to 2000 tons per day, to trans. 
port materials of every description. 
Over 500 miles of Ropeways erected in 
various parts of the world. 













































“Sfllustrated Pamphlets and all Particulars of 


~ BULLIVANT & CO., Ltd., 


MAEERS OF 


STEEL WIRE ROPES ., 


FOR ALL PURPOSES, 7252 


~~ 


een Regd. Offce-72, Mark Lahe, LONDON, E.C. 
Telephone No,: 2110, AVENUE. . 


Ropeway constructed for the Newcastle and Gateshead 
Water on-Tyne, 


Works, Wylam- 














HARTNESS 
FLAT TURRET LATHE 
Sarna pgs Se 
JONES a LAMSON MACHINE CO., 


“Jubilee Buildings,” 











LONDON. 7970 
STABLEFORD.C’'? 
COALVILLE. NY } 








Telegrams: 
“* SraBLErorRD, 
COALVILLE.” 








OY 
As os aos 
adh eumeae 
SES _GiRMINOH Ae 





MALLEABLE 


RONSSTEELCASTING | 


ENGINEERS 41 00LMAKERS ; 


OQ MACHINE EAT BRI 


Gs DERBY 7 


PARKER FOUNDRY 


N ADMIRALTY LI‘ 











WILL BUYERS KINDLY NOTE 
on their List ort 


CRANE MAKERS, 


THAT 


JESSOP & APPLEBY BROS: (““'Conbon.”) Ltd. 


AND 


The GLASGOW ELECTRIG:GRANE & HOIST GocLtd, 


Electric, Steam and Hand 


CRANES 


OF ALL TYPES AND POWERS. 


SHIPBUILDING BERTHS. 
GIANT & CANTILEVER GRANES. 
GUNSHOP & LADLE GRANES. 

CHARGING MACHINES. 
TITANS & GOLIATHS. 


HARBOUR, RAILWAY, AND 
CONTRACTORS’ PLANT. 
CAPSTANS AND HAULING CEAR. 
TRAVERSERS AND TURNTABLES. 
PILE DRIVERS, CONCRETE MIXERS. 
GRABS, DREDGERS. 


ELECTRIO TROLLEY HOISTS 
AND TRANSPORTERS, 





Have Amalgamated under the title of 





APPLEBYS L* 


and that all Enquiries should be sent to 


56, VICTORIA STREET, WESTMINSTER, 
LONDON, S.W. re 


Telephones— Telegrams—Millwright, London. 
Nat.: 5601, Westminster. P.O.: 1257, Victoria (for Trunk Calls), 
WORKS— 
THE CRANE WORKS, PARKHEAD, GLASCOW. 
THE CRANE WORKS, ST, MARGARET'S, LEICESTER, 





QUIGGIN’S 


. PATENT 
EVAPORATORS, FEED-WATER 
HEATERS, FILTERS, 
DISTILLING CONDENSERS, 


AND COMPLETE 


DISTILLING PLANTS 


For Ship and Shore Use. 








SUPPLIED TO 


British and Foreign Admiralties; 
Cunard; White Star; P. 8S. N. Co; 
Union Castle; 


and other leading Steamship Companies. 





Liverpool Rngineering and 
Condenser Co., Ltd., 


BRUNSWICK DOCK,, 
LIVERPOOL. 
Telegraphic 


Address : 
“ELIMINATOR, LIVERPOOL.” 








LONDON OFFICE 60, Fenchurch &t,, B.0, 
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__ 28 
Sc recove a) 
Oil turnings 


cuttin 
tte t 





i Separa tor &e., &c. 7636 


{Lummove, auiorr & 00. LD., NOTTINGHAM. 


VICKERS' 


NON-OORRGSIVE 
“ SOAPING r 


OILS. 


newt R. -VICKERS & SONS, LEEDS. 
BLEOTRIOo 














ENQUIRIES SOLICITED. 


MARRYAT & PLACE, 


28, Hatton ee LONDON. 


8192 





} | Built entirely of H 





WE HAVE MADE OVER 1500. 


Single-acting and Double-acting 


ENGINES ,..50c 


10 JOO we, 
These are Driving our 
FANS for MINES, and 
MECHANICAL DRAUGHT and 
CENTRIFUGAL PUMPS. 


200 ENCINES SUPPLIED FOR DYNAMOS TO Two! 


ELECTRICAL FIRMS. 8127 


Bumsted & Chandler, 


CANNOCK CHASE ENGINE WORKS, 





ES. HINDLEY« SONS 


WORKS—BOURTON, DORSET. 


TELEGRAMS—HINDLEY, BOURTON-DORSET. 





HEDNESFORD, STAFFS. 





FRIED. KRUPP, Essen « Annen, 


Manufacturer of. Crucible & Slemens-Martin 


STEEL CASTINGS 


FOR ALI PURPOSES. 


To pass en Board of Trade, ile and Bureau Veritas Tests. 
APPLY TO 7508 


oo | AUGUST REICHWALD ("Sets toeue Finsbury Pavemont House, Finsbury Pavement, B.C. 
THE YORKSHIRE HENNEBIQUE CONTRACTING CO., Limited, . 


Telegrams—“ FERRO, LEEDS.” ——- North British and Mercantile Buildings, East Parade, LEEDS. —— Telephone—No. 2621. 


yor a cal a EHRERO-CON CHE TE 


Is the Best Construction for all 
. Buildings and Engineering Works, 
Se! and is used by the Admiralty, 
| War Office, H.M. Office of Works, 
>| and the leading Corporations and 
Companies. 











ADVANTAGES : 


MONOLITHIC 

CONSTRUCTION. 

VIBRATIONLESS. 
ECONOMICAL. 

FIREPROOF. 
DURABLE. 

LIGHT: 
SANITARY. 








7869 


' FERRO-CONCRETE BRIDGE AT TUCKTON, NEAR BOURNEMOUTH, OVER THE RIVER STOUR. 


hi 


Ferro-C te on Ferro-Concrete Piles. we. ~~ 41 ft. Total a 850 ft. 




















LONDON-— II, Queen Victoria Street, E.C. 


TELEGRAMS—STEAMPORT, LONDON. Te.zrHone—No. 856, BANK. 


new HIGH-SPEED ‘suction 
GAS ENGINES 


for direct coupling to Dynamos, Centrifugal Pumps, Fans, &c. 













Perfectly steady light, equally from full 
load to one incandescent lamp. 


High speed of rotation, securing low 


_——amm first cost of Dynamo. 





Economy of Space. 

= Accurate Governing. 
i a Silent Exhaust. 

Single or Multi-cylinder, 


8217 





, 
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iF YOU WANT THE MOST EFFICIENT AND UP-TO-DATE 


CRANES 


LIFTING MACHINERY 


By Steam, Electric or Hand Power, 


LOCOMOTIVE CRANES, OVERHEAD CRANES, 
GOLIATH CRANES, ELECTRIC WINCHES, 
CAPSTANS, WINDING ENGINES, &c. 


We have supplied a larger number of Loco. Steam 
Cranes than any other firm, and experience has shown 
us, where strength with steel are required, to make 
them the most durable and most ‘t efficient crane in the 
market, and cath ic to be the cheapest in the end. 









Visit the Works or send an enquiry to Fig. 287. Locomotive Blectric Crane. 6674 


THOS. SMITH & SONS, “rine iiors, Od Foundry, RODLEY, cceos 


LONDON OFFICE: 9, VICTORIA ST., WESTMINSTER. Telegrams : Surrn, Ropuzy; and Acornoommr, Lompom. §§ Oodes—Lizser, A BO and Al. 


PENMAN & CoO., 


Caledonian Boiler Works, 


GLASGow. 








Telegrams: “PENMAN, GLASGOW.” 
ABC and ENGINEERING TELEGRAPH 
CODES. 


LONDON OFFICE— 
110, CANNON STREET, E.C, 





MAKERS of ALL TYPES oi 


Steam Boilers. 


for pressures up to 
250 /b. per square inch 
' AVERAGE OUTPUT:— 


ONE BOILER PER WORKING DAY. 


On Admiralty, War Office and 
India Office Lists. 
CONTRACTORS TO HOME, COLONIAL 
AND FOREICN COVERNMENTS. 

7678 
Always a number of New 
Steam Boilers ready for 


IMMEDIATE DELIVERY. 








IMPERIAL 


AIR 


esas rere. 





SLIDE - 

CORLISS BELT 
STEAM ELECTRIC 
pag DRIVE. 





THE INGERSOLL- "RAND co. 


‘ 14, QUEEN VICTORIA STREET, LONDON, E.C, 





HILLIER & CO., 


RO M Ss EY, er” 


Petrol and Paraffin Motors. wos of every 
description built. 8219 


me Al, Lieber’s ; ABO, 4th and 5th Editions. 
“ Hi.ock, Romszy.” Telephone: 15, Romexy. 


MOTOR - BOATS. 


BRE AKERS 


Cc NCRE re BHEAKE 
DISINTEGRATORS, C¢ EAKERS M RTAR 
MILLS and every description of 
i GRINDING MACHINERY 











RAPID 
ELEGTRO-MACNETIC 
SEPARATORS. =. 


18, The Crescent, BIRMINGHAM. 


BUYERS of SCRAP METAL. 








BRUGE PEEBLES | 


AND CO., LTo., 
ELECTRICAL Rae es 


and Manufacturers, 


London and Edinburgh. 


J, B. TREASURE 


and OO., 
Exoelsior Fire-Polished 


GAUGE 
GLASSES, 


As Bupplied to H.M. Navy, 
LUBRICATORS, INDIA-RUBBER 
WASHERS, com 
8 & 12, Vauxhall Road, 
LIVERPOOL. 




















C meer Firesand is 
formed at a temperature 
in which ordinary fire clay exists 
only as vapours— 

It has revolutionized crucible 
brass furnace construction— 
And is to-day the standard re«- 
fractory material in brass furnace 
work— 

It is invaluable as a patching and 
repairing material in all kinds 
of furnaces and is being used to 
the exclusion of everything else 
by progressive brass founders. 
Carborundum firesand is easily 
applied— ; 

It is highly infusible and is not 
affected by the chemical action 
of gases or chemicals. 


Large Stock in Manchester. 


Sold only by 


J.W. JACKMAN ®& Co., Ld., 


The Foundry Plant Specialists, 
LONDON: Caxton House, S.W. 
MANCHESTER: 347, Chester Rd. 
GLASGOW: 60, St. Enoch Square. 
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BORING 
MILLS 


SINGLE PULLEY DRIVE, 


with wide belt at high-speed makes 
full power of machine available at 
each of the 16 speeds. 


MOTOR DRIVE, 


with direct-connected motor through 
speed box (16 changes), no belts 
whatever. 


25 Sizes, from 30 in. to 30 ft. swing. 


 NILES-BEMENT-POND 


COMPANY, NEW YORK. 
23 to 25, Victoria Street, LONDON, S.W. 


AGENT FOR JAPAN :— LO 
F. W. HORNE, 70-c, Yokohama. 3 NILES’ 42-in. BORING and TURNING MILL, Single Pulley Drive. 


PRATT & WHITNEY CO., Hartford, Conn., U.S.A. 


SMALI TOOL DAPARNR IMENT. 


























EOCENTRIO GROUND 


REAMERS 


give a glass smooth surface, and | 
will not chatter because the cut- 
ting edge is supported. 





ALWAYS IN STOCK FOR IMMEDIATE DELIVERY, A COMPLETE LINE OF 


REAMERS, TAPS, DIES, RATCHET DRILLS, BOILER PUNCHES, LATHE 
TOOLS, TAPER PINS, DIE: STOCK SETS, &c., &C. 


SEND FOR SMALL TOOL CATALOGUE. 


Agenis : -LONDON, E.C.—Buck & Hickman, Ltd., 2 & 4, Whitechapel Road; LONDON, S.W. ~fitles-Bement-Pond Co., 25, Victoria Street. 
AUSTRALIA.—Noyes Brothers, Melbourne & Sydney. ‘PARIS. —Fenwick Freres & Co., 8, Rue de Roeroy; ag for France, Belgium and Switzerland. 























if) JOHN BERTRAM & SONS CO.., a 
) DUNDAS, oNnTarRIo, CANADA. Limited, * 
‘High-chee Machine Tools. 

' EUROPEAN OFFICE: 23 & 26, VICTORIA STREET, LONDON, S.W. “rg 





Telephone—No,. 486, WESTMINSTER. Tel. Add.—‘* NILIACUS,” LONDON. 
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—  GQHO. CRADOCE « Co. 


STEEL WORKS .. VV AK HMET BLD, WIRE DRAWING MILLS. 
ROLLING MILLS. . MAKERS OF ALL DESCRIPTIONS OF WIRE ROPE WORKS. 


STEEL and IRON WIRE ROPES. 


CONTRACTORS TO THD ADMIRALTY. 


DE BEERS CONSOLIDATED MINES (the largest Diamond Mines in the World).— 
On the Wesselton Shaft, a pair of Cradock’s Improved Patent Crucible Steel Ropes, 5 in. circ., raised 


1.°746,3'70 1oaps 


in II months, this being the record at these mines, compared with other makers Plough and Crucible Steel Ropes. 


LONDON Office: 7, East India Avenus, F.C. AUSTRALIAN Office: 82, Pitt St., SYDNEY. SOUTH AFRICAN Office: Tak Conve nouse, JOHANNESBURG. 


Telegrams :—‘‘ CRADOCK, WAKEFIELD.” ABC, Al, and ENGINEERING Codes u used. 











TRADE MARE. Traps MARK, 











Twin Screw Shallow Draft Gunboat “ Widgeon.” 


Constructed by Messrs. YARROW & Co., Ltd., Poplar, London, for the British Government. 


* he «% ae ee ua . ae 
F b> 4] 
: a 
Pos wet : : Se G4 z 2 ety 




















Length, 160 ft. Beam, 24 ft.6in. Draft, carrying 40 tons, 2 ft.5in, Speed on a continuous run of 2 hours, 15 statute miles an hour, 
The hull is constructed in floatable sections arranged in such a manner that they can be readily united while afloat, thus avoiding the necessity 
of riveting together and launching in oie parts where skilled labour may not be obtainable. 


The ‘‘ Widgeon”’ is fitted with Yarrow’s patent hinged flaps aft, by which means a considerable increase of speed is secured without additional 
power or cost; and the maximum efficiency under all conditions of load is obtained. 8014 











THE VACUUM AUTOMATIC BRAKE 


Aneesennne 
Reliable, CO 


THE ORIGINAL FITTINGS, NOT IMITATIONS. _ suitable for all conditions of Railway Service, including : 


HIGH-SPEED PASSENGER AND LONG LOOSE-COUPLED GOODS TRAINS. 
HUNDREDS of THOUSANDS of ENGINES and VEHICLES EQUIPPED with this Apparatus in all Parts of the World. “™ 


THE VACUUM BRAKE CO., Lto., GRESHAM & GRAVEN, Lto., 


32, Queen Victoria St., London, E.C. 
Telephone : : 5684, BANK. ABCand Al tena used. Sdhialainds “SOLUTION, LONDON.” ns sau Siriaas 





Simple and 


nT” 














32 ENGINEERING. [Dec. 28, 1906. 


Bo LLin G @& TOW Ei, LONDON, Ec. 


FORMERLY Wm. BIRD & CO. 2, LAURENCE POUNTNEY. HILL. 
Telegrams : ‘‘ Bird, London.” 


Engimeers and Merchants ESTABLISHED 1827. Codes used: A BC, A1, Engineering Telegraph, and Lieber 


si Contractors to the Admiralty, War Office, Crown Agents for the Colonies,&c. Agents for Foreign Governments. 
PLANS AND ESTIMATES 
: FOR EVERY DESCRIPTION OF 
aM ' Machinery Installations, Tools, Railway & Tramway Material, Mining and Contractors’ Plant. ba 

















STOCKS OF NEW AND SLIGHTLY DEFECTIVE RAILS. 7982 


CORRESPONDENCE INVITED. 
CORRESPONDENCE INVITED. 
CORRESPONDENCE INVITED. 


Codes used: Al, ABC, and 








Telegraphic Address: ’ 7 
“CALIDAD,” GLASGOW. COPLAND WORKS, GOVAN, GLASGOW. Engineers’ Telegraph Code, 
ges seekily saitte to Gs Welling A ees ee Cae aes ana’ Stern Wheelers, no " Challenge” Onntritugal Pure, Fans, and Challenge” 


aan nag yy yy  ~ r down to the very smallest System of Ashpit Forced Dra 
We are Contractors to the sitinh Admiralty, the War can, several Foreign Govern. 


we The work is of the very highest oo. one modern designs and patterns. Efficiency, ments, and many of the pues buyers at home and abroad. ur machinery is working 
workmanship and material are guaranteed. in almost every part of the } gem = 7524 


HTIRONTUB 


LAPWELDED IRON or STEEL, up to 12 in. diam., for Marine and Locomotive Boilers, or any other 
. burpose. 'BUT TWELDED for Gas, Steam or Water, é&c. 


EDWIN LEWIS & SONS, TUBE MAKERS, WOLVERHAMPTON. 


LONDON ieee ean CANNOW wi Hibbs E.C. 


REFRIGERATING MACHINERY. 


Haslam’s Refrigeraters ©" ": Ammows oAnmomo ioow AnD 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
IO PLANTS UP TO 200 TONS CAPACITY. 


THE HASLAM FOUNDRY & ENGINEERING CO., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.) 1448 
UNION FOUNDRY, DERBY. London Office: 175-177, SALISBURY HOUSE, LONDON WALL, E.C. 
































ARROL'S BRIDGE & ROOF CO., Lima 


ENGINEERS, DESIGNERS AND CONTRACTORS. 








CAST AND 
WROUGHT 
IRON & STEEL 


STR UCTU R f. GLASGOW INTERNATIONAL EXHIBITION, 1901. 6558 
5 Machinery Hall, 500 ft. long by 108 ft. span, 





~~ VICTORIA BRIDGE, PERTH, 1900. 
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LTD., Belper, Derbyshire, 





EDGE RUNNER GRINDING MILLS 


FOR ALL DHSORIPTIONS OF MATERIALS. 





a 7 pa : : 
JAMES FAIRLEY & SONS @““" 
General Steel Manufactu irers, and GPEOIALISTS in TO O a S T E FE L S 


FAIRLEY’S SELF-HARDENING TOOL STEEL, (or Heavy Cuts at High Speeds. 




















considered HARDEST UGHEST Steel yot made the Cheapest in the Market les free to buyers. 
NOTE--JAMES FAIRLEY & SOND irawell Lene SSENFTELD, sod Bt. Forge and Rolling Mile, aie merely Braten Departicenta, and 
aa All Communications should be addressed to the Head Oficee—OLD MINT, SHADWELL STREET, BIRMINGHAM. ino 








THE LEEDS ENGINEERING & HYDRAULIC CO., Lo, 


RODLIEHY , NHAR LEADS. 




















KATIN SYSTEM concrete.” 


BRIDGES,. The outstanding feature of the Kahn bar is the rigid attachment of the shear 
CU LVERTS reinforcement to the main tension member, of which it forms an integral part. There 
RESERVO IRS, are three economies arising out of this natural arrangement :— 





(a) The stirrups come out of surplus metal, 


WHARVES, (b) The bar arrives ready to instal—no | bers to fix, 
Wi aearriate (ce) This means mot construction, oa pare : 
HO UNOPILING, ’Erc. A SAVING OF BOTH TIME AND MONEY. 


We Sell our Steel to all Contractors. 


Write for our Handbook, which is a practical treatise, 
and free for the asking. 
TRUSSED CONCRETE STEEL Cco., 
KAHN TRUSSED BAR. IN FOUR SIZES UP TO 60 FEET LENGTHS. CAXTON HOUSE, WESTMINSTER. 7787 
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LIDCERWOOD HOISTING ENGINES 


OVER STEAM anD ELECTRIC. 
27,000 Universally recognised to be the STANDARD MODERN HIGH-SPEED 


USE. HOISTING ENGINES, for— 

Contractors, Railroad and Bridge Building, Pile Driving, Mining, 
Quarrying, Docks, Canal and Dam Construction and 
General Building Purposes. 

All LIDGERWOOD HOISTING ENGINES are built on DUPLICATE-PART SYSTEM. 


CABLEWAYS. HOISTING AND CONVEYING DEVICES, 


Combining all the latest Time & Labour-Saving Improvements. 
—— Send for Copy of LAIEST CATALOGUES. —— 8094 


LIDGERWOOD MFG. G. CO., _ **“ONDON, SW. 
Tw © > VIEWS 


BUTLER’S PATENT 
SLOTTING peer 


QUICK, POWERFUL, 
HANDY & ACCURATE 


Made in Sizes from 
12” to 26’ Stroke. 


34 
















IN 














LIDGERWOOD STANDARD HOISTING ENGINE, 
WITH No. 4 BOOM SWINGING GEAR. 

































‘ 
‘ 


" . ) J. Butler & Co., 


Victoria Iron Works, 








HALIFAX. ; 

‘ 

en \ 

* Cae a — — TELEGRAPHIC ADDRESS : 7786 Seg ABE eee 3 . i j 

we ee ; Bi er ic cle ~- Mo ata vai BUTLER, HALIFAX, Ca set —— — es Pal 
a ere Se SS ee = uae ENGLAND. or ee ae ee ne: Pe dak go 











JAMES ARCHDALE & Co., L™® 


MANCHESTER WORKS, BIRMINGHAM. 


On Admiralty and LEDSAM STREET, 
War Office Lists. Oodes: Al; ABO (th Eiition) ; Engineering Telegraph Code. © ‘Telegraphic Address: ARCHDALE, BIRMINGHAM. 





Telephone : No, 3558 





MAKERS OF HIGH-CLASS 


MACHINE TOOLS. 


A SPECIALITY : 


HIGH-SPEED DRILLING MACHINES. 


I in. Holes Drilled at 8.2 in. per Minute on our 
3 ft. Gin. RADIAL DRILLING MACHINE, 


PHOTO No. 353. 

















PHOTO No. 811 illustrates our UPRIGHT TYPE of 8082 
HIGH-SPEED DRILLING MAOHINE, 
WITH SENSITIVE AND SELF-ACTING FEED MOTION. 





PF. Write for Gatalegue of LATHES, PLANING, BORING MAQHINES, &c. 


SPECIAL MACHINERY FOR ARSENALS, oon 








Photo No. 353 














= 
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SIEMENS OPEN-HEARTH 


MILD STEEL PLATES & BARS. 


ANGLES, CHANNELS, ZEDS, &c. 





BOILER BRAND. 




















FOR BOILERS, SHIPS, BRIDGES, TANKS, &c. ONZE 
ALSO REELED BARS FOR SHAFTING AND STAYS. Sg 
DAVID COLVILLE & SONS, LTD. ee 
DALZELL STEEL & IRON WORKS, Sree 
MOTHERWELL. SHIP & BRIDGE BRAND. 
SELIG, SON N Ea Bo oo., 
Sole Licensees of the 
IMPROVED 
HAND 
RIVETTING 
MACHINES. 


Can be used 


Ri ion and either Ve ertically, 
Horizontally or at an angle. 


_ The pressure exerted and the 
quality and quantity of rivet- 
ting done are equal to those 
_ produced by power machines. 
8209 


Will close up to 4 in, Rivets, 


85, Queen Victoria St., & Lambeth Hill, LONDON, E.C. 











D. STEWART & CO. (1902) LIMITED, 


LONDON ROAD IRONWORKS, GLASGOW. 


Established 1864, $6006000060000000 Tel. Address: “Stewart, Glasgow.” 


SLOW SPEED ENGINES 


FOR OENTRAL POWER STATIONS, MILLS AND FAOTORIES, WATER, SEWAGE AND HYDRAULIO 
PUMPING STATIONS. 
Hydraulic Presses for Forging and Cotton Pressing with Eaginee, _ 
Piping and Accumutlators. 


SUGAR MACHINERY. CONDENSING PLANTS. 


CONTRACTORS FOR POWER STATION EQUIPMENT. 
INDIAN AGHNTS: MHSSRS. DREWEHT, CHOWNA é CO., 81, CHURCH GATH ST., BOMBAY. 





























STAMPINGS. TOOLS. SPANNERS. 





























ON ADMIRALTY LISTS. ESTABLISHED 1848. 


THOMAS SMITH & SONS OF SALTLEY, L™ 
Saltiey '!, BIRMINGHAM.  -. 




















(WILLIAM SMITH, Manaaina Director.) 








36 ENGINEERING. [Dec. 28, 1906. 








—— 


BESSE MER 
cc Santa. &Co, LD.) 


"Telegraphic Address, MANUFACTURERS OF **Bessemer, Sheffield.” = === = 


CAST STEEL BY THE BESSEMERIZAND SIEMENS PROCESSES. 
CIAL/ CIALIrT 
or® A "leg HENRY BESSEMER & C9L9 ore ‘& 


FORGE DEPARTMENT. SHEFFIELD CASTING DEPARTMENT. 


LOCOMOTIVE CRANK AXLES. 


LOCOMOTIVE STRAICHT AXLES. 





STEEL 


Hydraulic Cylinders, 





FINISHED COMPLETE. 


Compressed Steel 











. » Crank Shafts. Tested and guaranteed to any 
seta required pressure up to 7 tons 
BUILT-UP MARINE CRANK SHAFTS. per square inch. 
ROLLED 
WELDLESS TYRES HEAVY M ILL GEARING 
Se STEEL HAMMER TUPS, 





Special Hard Quality for Brea FACES & SWAGES. 


Vans & Tramway Locomotives. 





SPECIAL HARD TOUCH — SPECIAL HARD STEEL *’ 
STEEL SHOES & DIES ROLLERS AND PATHS 


For Gold Mining Purposes, &¢. BEST COMPRESSED STEEL PIVOTS for NAVAL 6-in. GUN MOUNTING. For Crushing Quartz, &c.J a 


— ROBEY & CO., LTD. — 


FIXED ENGINES 


OF ALL SIZES, 


Horizontal and Vertical 


DROP VALVES & OTHER TYPES 
OF VALVE GEAR. 


HIGH-SPEED 


ENGINES. 


will x FORCED LUBRICATION. 
~~ Condensing Plants 
AIR - COMPRESSING 


Triple-Expansion Horizontal Engine fitted with Drop Valves and Dynamo on Shaft. PLANTS 


























ALL SIZHB. 





HIGHEST EFFICIENCY. GREATEST ECONOMY. 





I ENGINES 


GLOBE WORKS, LINCOLN. ~ BOILERS 


London Office - - - 79, Queen Victoria Street, E.C. ALL CLASSES. 














rh 
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Locomotives for eo 
Portable and Light Railways. 


* 
These Locomotives are © | 


made and supplied with | 
fire-boxes to suit either | Ke 











Coal, Wood or Megrass 
as fuel. 





We are in a position to 
supply Locomotives of 
various sizes and types _ 
already standardised | 
without the delay and — 











expense of getting out 
new patterns. 





* 


DICK, KERR & CO. LTD. 



































LONDON, PRESTON and KILMARNOCK. s10 
) jj) Heaton Works, 
C. A. PARSONS & Co. | NEWCASTLE-ON-TYNE. 


MARK. 


Steam Turbines driving Blowing Engines. Fans and Exhausters. 


ONE MOVING PART. NO VALVESB. 


TURBO DYNAMOS with FIXED BRUSHES. TURBO ALTERNATORS. LATEST TYPE oF BLADE with PROTECTED TIPS, 


TURBINE INSTALLATIONS complete with REGENERATIVE STEAM ACCUMULATOR wherever Secéonery. Oe for Pete Exhaust Steam from 
Non- -condensing Engines running*intermittently, ounable for Collieries Rolling ‘Mills. 


CONDENSERS. 
AIR PUMPS. 
LOW COST«of 
PLANT, ~ 
FOUNDATIONS 


and 


BUILDINGS. 
SMALL UPKEEP 


and 


ATTENDANCE, 


ABSENCE 
of 


VIBRATION. 








TURBO EXHAUSTER, 28,000 cubic feet of gas per minute against 20-in suction and 8-in. delivery pressure, running at Clyde Iron Works, Tolicross, Glasgow, 


66, Victoria Street, London, §.W. 13, Peacock’s Buildings, Leeds. 99, Great Clyde Street, Glasgow. Caledonian Chambers, St. Mary Street Cardiff, 2ss 
. F 

















38° ENGINEERING. [Dec. 28; 1906.” 








THE— 
WEIR FEEDH EATER 


is more than a Feedheater. 
It is the simplest, best and most 

e practical means of preventing 
Corrosion in Boilers. 
It is ome of the greatest monéy savers 
in marine -practice. 


WEIR FEED PUMPS 


re ‘the product of two decades experience 
in pump building. 
& Our revised and improved design made on 
the standard and interchangeable system is 
ahead of all others in reliability, economy and efficiency. 


WEIR EVAPORATORS, 


Another specialty—increasing in fayour— 
with new points and advantages. 


 G & J. WEIR, Lta., Cathcart, GLASGOW. - 


CRAVEN BROTHERS L: 


“Vauxhall, Manchester.” MANCHEISTER & REDDISH. Telephone— 
“Craven, Reddish.” Head Office - - VAUXHALL WORKS, OSBORNE STREET, MANCHESTER. No. 659, Manchester. 
GONTRACTORS to the — OFFICE, ADMIRALTY, COLONIAL and INDIAN GOVERNMENTS. —— ESTABLISHED 18532. 


HIGH-CLASS M ACHI NE TO! LS 


MODERN 


For mascraeeacd Railway Carriage and Wagon Works, Ordnance, Marine -and Geni al Purposes. 


FOO Ghose eeseeee 


ELECTRIC 
CRANES 


of all types and sizes. 


Also CRANES driven by Rope, 
Square Shaft, &c. 


GROUND TRAVERSERS 


For LOCOMOTIVES and CARRIAGES. 


HYDRAULIC MACHINERY, 
SHAFTING, HANGERS, &c. 


QUOTATIONS GIVEN FOR CASTINCS 
UP TO 40 TONS WEICHT. 


























oe 


























BLECTRICALLY-DRIVEN TRAVERSER to carry Locomotives up to £0 Tone, 7677 
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S HOFFMANK MANUFACTURING Gola 





| HOFFMANN, CHELMSFORD. CHELMSFORD, ESSEX, a1 CHELMSFORD. 


Se We will gladly send you one for trial on 
approval if you will let us know which 
size would suit you best. 


THE Clore, 
HOFFMANN PATENT a 
SELF-ADJUSTING 
BALL 
THRUST BEARING. 

















HEAVY TYPE 
FOR NO, 
F 
Crane Hooks, Man, 
Centrifugals, 
Vertical Shafts, 
Turbines, 
Fans, 
&c., &c., && 


: HEAVY TYPE.- As applied to a CRANE HOOK. 7224 


—— en 


Read-Mark-—Learn *“ pote wy 


THE FOLLOWING UNSOLICITED LETTER FROM A CLIENT :— 

















} 
























































“ Nov. 21st, 1906. 9 
16: int pee 16; Years 
16; Years’ Years “We are sending on to your address to-day one case containing piece of 16; Years 
4 piston rod, ard one of your packings which has beet working on same every rvic | 
service working day since May, 1889. We return the original blue print, from which “aa 


without a you will see that the dia. of the rod when this packing was applied was 3} in., without a 
and the working part now measures 342 in., shewing that the wear and tear of + J - 


penny for the rod due to friction has been ,,th of an inch in 164 years. penny for 


: “ As already stated, this packing has remained perfectly tight all the . 
repairs. time, and has not cost us one penny for repairs.” repairs. 
Me 











Call at our Works, where you ean Inspect the LETTER, the 
PACKING aad the ROD. 


| |THE UNITED STATES METALLIC PACKING CO.,. LTD, 


Soho Works, BRADFORD. . 
LONDON : I7, Victoria St., Westminster, S.:W. BOLTON: 21, Mawdsley St. ‘LIVERPOOL: 15, Fenwick we I) 
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ELODLDOLOARG 
an EY, 
| facial INTERNAL 
Docking Facilities COMBUSTION 
be ENGINES 


Commercial Use 


(specially designed to burn 
_ paraffin as a fuel.) 


MOTOR ‘BUSES 


and 


Haulagé Slipways 


at our 


‘Southampton 
Works, 
TOURING CARS 


place us in an unique 
at our 


position as ia. ba ty), aA ii ; AES &. => : = = 
i Sy iti ea | § Basingstoke Works. 


Shipbuilders " |iivemmmeaimaesshc tos re gare reer amma) | sinestole 
en | A een ee Se ee 





Hogarth Lane, Chiswick. 
MARINE MOTOR 


4 ‘ 
Repairers nme nay 
® Church Wharf, Chiswick. 
F- View of our Woolston Works (opposite Southampton Docks.) 8126 











~ 


Write for Price List of Seamless Copper Tubes 
and Cylinders up to 8 ft. in dia. 


ELMORE’S 
METALL A.G. 


| Fete — Schladern, Sieg., 
pear o> celal ladaltte : Germany. 











Finsbury House, 
Blomfield Street, E.C. . 


T.A.+ROHREN, LONDON. \" :Tel. No. 1114, LONDON WALL, 





T. A—ELMORES, SCHLADERN. 


a 


— eee 
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MAKE A NEW YEAR RESOLUTION — 


, TO USE. 


» HIGH-SPEED 
LATHES 


+0, ONLY. 


“. ee 


Our 1906 Catalogue, . 


which is yours for 
the asking, will then| 
.be of use to you. : 




















Send for a copy at | 
once. It may Save | 
you pounds. 





6 in. HIGH- SPEED LATHE, with Friction ‘Geared Head and Hollow Spindle for 24 in. Bars. 


DEAN, SMITH & GRACE, [meron a 


Agent for =. LOUIS BESSE, 39, Rue de Lappe, Paris. Agent for Holland: Ban RIETSCHOTEN & HOUWENS, Rotterdam. 
Agent for Switzerland: LAMBERGIER & CO., Geneva. 




















_. 








JAMES HOWDEN @& CO, | 


MANUFACTURERS OF 


HIGH SPEED ENGINES 


For TRACTION, POWER & LIGHTING, 


WITH PATENTED IMPROVEMENTS GIVING HIGHEST EFFICIENCY. 
Standard Sizes in Stock for Early Delivery. 
COMPOUND & TRIPLE-EXPANSION ENGINES 


FROX & B.EF. TO 1600 B.P. 











LICENSEES for the Manufacture o. 
PARSONS’ STEAM TURBINES 


(With all the Latest Improvements, as made by 0. A. PARSONS & OO.) 
For Electrical Purposes. oe recommended for Large Power Units. 


PATENTEES AND MANUFACTURERS OF 


HOWDEN’S 
FORCED DRAUGHT 


2,100 mstauations on cann ano s£a4, 


AGGREGATING OVER 6,875,000 LHP. 


JAMES HOWDEN & CO.,Scotland Street, GLASGOW. 








HANLEY CORPORATION. 560-658 KWT. SET. ad “ 
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Telegrams—“ INITIANDUM,” LONDON. 


SCHUCHARDT & SCHUTTE 


This Tool Grinder 


has been specially designed for 
Heavy Work. 


se SOCCCCoot 










DELIVERY 
FROM 
STOCK. 





The use of High-Speed Steel neces- 
sitates a machine which will success- 
fully cope with the Heavier work to which it will be 
subjected. 





Most oe the existing machines are too light for this 











duty, 
and that is why we offer ours. ines 
a) 
Machine Tool Makers, 
Exporters and Importers. 
, VICTORIA STREET, WESTMINSTER, LONDON, eae Send for List B 13a. 





















THE BLACKSTONE OIL ENGINE. 


Stationary type - 2 to 70 B.HP. _ "3 
Portable type - - 2 to 26 B.HP. | V 





Works with ordinary Lamp Oil, 
Petrol, or Alcohol. 


Starts in < minutes. > 
No Lamp required ex- = 
cept for starting. 


No external flame when 
working. 





Telegrams—“ BLACKSTONES, STAMFORD.” 

Telephone—No. 1, Nat. 

Bodes used —LiEBER’S, Al, ABC (4th and 5th 
Editions). 7770 





Estimates and full particulars 
post free. 








——— : ‘From Photo of 14 B.H.P. ENGINE. 


BLACKSTONE & C0., Lo. Stamford, England. 
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ROYCE LTD. 


"Make rs of— 
CENERATORS, 
MOTORS, 
CONTROLLERS, 
STARTERS, 
CRANES, 
HOISTS, 
TRANSPORTERS, ; 
CAPSTANS, | 
WINCHES, 


&c. “ROYCE” 200 Kilowatt THREE-BEARING BELT-DRIVEN 





dead ow’ oY BRATOR. 





Principal 
Representatives :— 
LONDON : 
LESLIE RADCLYFFE, 


85, Queen Victoria ‘St., 
London, E.C. 


J. G. BARBER, 
9, Shirley Road, 
Acocks Green. 


GLASCOW : 


S. H, CASSON, 
A.M.LE.E , 


at? 1, Partick Hill Road, ° 
sy Partick, 


BELFAST : 


JOHN ARDREY, | 
Granville Buildings, 
High Street,” 





worxs: WIANCHESTER, ENGLAND. 








WILLIAM BEARDMORE & 60., LTD. 


Contractors to Admiralty, 
Colonial and Foreign Governments. 


SHIPS, ENGINES & BOILERS 
REPAIRED. 


WAR SHIPS, MAIL STEAMERS, 
CARGO VESSELS. 


SHAE ITs 


Crank & Straight, Hollow & Solid. 


SHIP & BOILER PLATES & SHEETS. 


HYDRAULIC FLANGED 


BOILER FRONTS, ENDS AND FLUES. 


Steel Castings 


OF ALL DIMENSIONS. 





Telegrams: “BEARDMORE, GLASGOW”; 


“NAPIER, GLASGOW.” 


Steel Manufacturers, Forgemasters, 


Armour Plate Makers, 


Shipbuilders & Engineers, 


GLASGOW. 


(Late R. NAPIER & SONS, Limited.) 


ARMOUR PLATES 
GUN FORCINGS 


— AND — 


PROJECTILES. 





(CRANK and _ 


ALES ein 
anmp TI'Y REIS 


For LOCOMOTIVES, CARRIAGES and WAGONS, 


WHEELS « AXLES 


FINISHED COMPLETE. 
— 7050 
NICKEL STEEL PLATES, SHEETS, 
BARS, SHAFTS and FORGINGS. 


Ml facilities afforded for TESTING at the Works. 





Manufacturers of— 


200 io 4000 rp. “G AS ENGINES. 


(OECHELHAUSER SYSTEM) 
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Galloways’ Patent 
Water-Tube Boiler. 


SPECIAL FEATURES :— 


SAFETY—DURABILITY—ACCESSIBILITY. 


MAXIMUM HEATING SURFACE. 

IMPROVED CIRCULATION OF WATER. 
MATERIAL AND WORKMANSHIP THE BEST. 
CONSTRUCTED THROUGHOUT OF MILD STEEL. 














ALSO MAKERS OF 


Galloway, Lancashire & Cornish Boilers 
FOR HIGHEST PRESSURES. 


WROUCHT-STEEL STEAM SUPERHEATERS. 


HIGH-SPEED and SLOW-SPEED ENGINES. 
BLAST FURNACE ENGINES & ROLLING MILL ENGINES 


GALLOWAYS LIMITED. 


ENGINEERS AND BOILERMAKERS, x: 


Telegrams: M ANCHESTER London Office: ~ 
GALLOWAY, MANCHESTER. s 17, PHILPOT LANE, E.C. 


Mam dlrs + Sucvip 


PHILADILPuIA,”*” PEIN IW SWiwV ANIA, U.S.A. 
AMERICAN 

Labour-Saving 

Machine Tools. 


We present herewith our extra heavy 
Horizontal Drilling and Boring Machine, with 
steel spindle 4} in. diameter, stroke 54 in. in 
two sections of 27 in. Spindle has power 
feeds of wide range and quick hand adjust- 
ment. Main elevating table raised and lowered 
by power. Compound table adjustable longi- 
tudinally and transversely. Will swing 70 in. 
diameter over main table and 59 in. diameter 
over compound table. Adjustable yoke to 
support outer end of boring bar. 














|. 











The machine is capable of heavy and 
accurate work, and the hand wheels and levers 
for the various movements are conveniently 
located. 














1636 


CORRESPONDENCE SOLICITED. 





~~ 





~ 
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mu" “ELECTRICAL = 
; ; 6s. 6d. per Quarter. 


THURSDAYS, 19s, per Half Year. 


® ENGINEERING.” = 
Weekly. , = — 34s. per Annum. 


THE NEW ENGINEERING JOURNAL OF THE ELECTRICAL INDUSTRY. 














AMONG THE ARTICLES WHICH WILL APPEAR IN THE FIRST FEW ISSUES ARE THE FOLLOWING :— 





“‘The Design of Generating Stations for the Economic Supply of Electricity” - - - By H. F. PARSHALL. 
‘‘Accuracies, Errors, and Mistakes” - - - - - - - - By A. P. TROTTER. 
‘‘Electric Traction on Railways” - - - - - - - - By PHILIP DAWSON. 
‘‘Some Points in the Design of Power Stations” - - - - - - By J. F. C. SNELL. 
“Electrical Engineering in India” (Illustrated with Photographs) - - . - . By J. (i: MUBARES to the Government of India.) 
‘*Progress in Incandescent tramps” - - - - - - - By M. SOLOMON, 
“Design of Small Moters for Manufacture in Quantities” - - . - - By H. M. HOBART. 
i, ‘tResistance and Temperature” + - - - - - . - By C. W. S. CRAWLEY. ° 
} “‘Coherers and other Detectors for Wireless Telegraphy” - - - - - 3 DR, H. ane D.Sc. 
, : ‘ : ” 3 Z xs . ” - - LEWIS JONES 
Recent regress sade ated ieee of edical b ow in _. of the Electrical Depart- 
~~ Bartholomew's Hospital.) 
“Notes on Some Recent Developments in the Design of Electric Light Fittings” - . By pi ri yy fe het 
“Electric Driving in Jute Mills” - - - - - - - - By H._H. HODD. 
“The Training of Telephone Operators” - - : - ° : - By W. M. FRANCE & J. M. EDMUNDS. 
“The Great Northern, Piccadilly, and Brompton Railway” —- : 5 : _ | ILLUSTRATED WITH SPECIAL PHOTOGRAPHS 
“The Thames Embankment and Bridge Tramways - - - AND LARGE SCALE DRAWINGS. 
‘“‘A New E.H.T. Remote Control Switchboard” - - - - ° ‘ 


EDITORIAL AND PUBLISHING OFFICES: 203 to 206, Temple Chambers, Temple Avenue, LONDON, E.C. 


FIRST NUMBER, JANUARY 34, 1907. ™ 


STOTHERT 


AND 


PITT, LT. 

















ELECTRIC_. 


JIB CRANES. 
TRAVELLERS. 
CAPSTANS: 
TRAVERSERS. 
WINCHES. 


STEAM GRANES. 
HARBOUR PLANT. 





Fig. 916. LONDON OFFICE: 
21-Ton Electric Coaling Crane at Fishguard Harbour. 53, VICTORIA ST., S.W. 


G 
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STONE BREAKERS 


The “ BLAKE-MARSDEN” [S$ THE BEST. 





= Stale 
It is the result of 45 YEARS’ EXPERIENCE. Used in all the most successful Roadstone} =22= ~~ 


Quarries, and by the British and Foreign Governments, Railways, Harbour and Dock Works. 
Also by many hundreds of Corporations in the United Kingdom, South Africa, &c. 


80 GOLD and SILVER MEDALS—All Highest Awards. 


H. R. MARSDEN, Leeds. 


F22 POWER TRANSMISSION. 
P. R. JACKSON & CO., Lid., 


Engineers, MANCHESTER. 


: TRADE | 4 
MARK 


GEAR WHEELS. 


FLYWHEELS, PULLEYS, SHAFTING, &c. 
STEEL CASTINGS, ROUGH or MACHINED, 




















_ BOLE § parexr  AIR-PUMP” VENTILATORS. 


Double the Extracting Power of earlier forms. 


HiGHEsT AWARD FOR VENTILATION, PARIS ExHiBITION, 1900. 
(0 GOLD MEDALS AND ONE SILVER MEDAL. 


. Tw 
til 4 LORD KELVIN. “I have seen several different forms of Mr. Boyle’s ‘ Air-Pump’ V entilator 





in actual operation, and have much pleasure in testifying to their efficiency.” 767) 
ROBERT BOYLE & SON, Ventilating Engineers, 
64, HotBorn Viapuct, LONDON. 110, Boruwe.t St., GLASGOW. 


CATALOGUE POST FREE ON APPLICATION. 














To 30 TONS. 8081 

















DAVEY, PAXMAN @& rt CO. Ltd. 


London Office : 
COLCHESTER, ENGLAND. 78, Queen Victoria Street, E.C. 








A eal oel 


a ae GAS ENGINES and GAS PRODUCING PLANTS. 


PAXMAN’S 


Single and Double-acting Quick-speed ENGINES. 
‘““ECONOMIC” BOILERS. — 














Zoelly Patent Steam Turbines 
Over 200,000 hp. at work and under construction. 








Mather & Platt, L*®: 





Salfors ron Works, (Pyanchester. 8150 








———______HECLON MINING DRILL STEEL. 





i 











Sole Makers of - - \ 


HADFIELD’S 


4 Every Description of 


Patent “ERA” |HADFIELD’S;) STEEL 


Manganese Steel STEEL FOUNDRY CO., LTD., 


CASTINGS 


Which is the Supreme Material for S ba FFF] FLD AND 
Tramway Points and Crossings and « 


the Wearing Parts of Crushing and 
Grinding Machinery. 








_FORGINGS. 





/ 
“CUT QUICK” TOOL STEEL. | —-———— 











_—-+- 





nn 








ie 
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i |B.T-H. CRANE MOTORS 


are the result of extensive experience in the design and unsurpassed 











facilities for the manufacture of Electric Motors 
suitable for all classes of Cranes, 


They are designed with special consideration for the severe service 


which this work entails. 


THE 


BRITISH THOMSON-HOUSTON Co., Ltd., 


Lk Se : Electrical Engineers and Manufacturers, 
Crab of Overhead Travelling Crane equipped 


with B. T. H. Crane Motor. Head Office and Works: RUGBY. 


PETER BROTHERHOOD, 


Belvedere Road, Westminster Bridge, 
4 ™ ea LONDON, S.E. 


we Telegraphic Address: ** BROTHERHOOD, LONDON.” Telephone: 97, Hop. 




















s 
a 
we 


“a Dye - _| HIGH-SPEED ENGINES 


T PAD? ee 
om Y= \ ge For DRIVING DYNAMOS, 
Sn | \ \ as For POWER and TRACTION. 












Condensing, Non-Condensing, 
and for Superheated Steam. 


QUICK DELIVERY OF STANDARD SIZES. 


ECONOMY, PERFECT COVERNING, AND INTER- 
CHANCEABILITY OF PARTS. abe 


GEORGE! EMLL.I10T & CO., 1.7”: 


MANUFACTURERS OF PATENT pate, 


LOCKED WIRE ROPES AND LANG'S LAY WIRE ROPES, Ne 


And other Wire Ropes for Mines, Cranes, Lightning Conductors, Hawsers, &c. — : — : : 
OFFICE: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LOCKED COIL ROPE. 9101 


The LEEDS FORGE COMPANY, Ltd., LEEDS. 


Advantages of Pressed Steel Rolling 
Stock i_— 


LOWEST TARE, 
GREATEST GAPAGITY AND 
STRENGTH. DURABILITY. 
INTERCHANGEABILITY OF 

PARTS. 
SMALL NUMBER OF PIECES. 

































BUILDERS OF 


All-Steel 4-Wheeled 
and Bogie Wagons 


OF ALL CAPACITIES, 


Every description of— 
PATENT PRESSED STEEL 






ae a ST igen: 
BOGIE COVERED 








= MS ost ing ee 
UNDERFRAMES & BOCIES GOODS WAGON. AGENTS: 765) 
_— = 7 Gauge, 3 ft. 33 in.; Length over Buffers, 45 ft. 6 in.; Height, 9 ft. 10 in. TAITE & CARLTON, 


RAILWAY ROLLING STOCK. Capacity, 2445 cubic feet; Tare Weight, 9 tons 16 cwt. 63, Queen Victoria Street, E.C. 
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W.H. ALLEN, SON & €0.,.2 


QUEEN’S cnr 2 WORKS, BEDFORD, | 


And QUEEN ANNE’S CHAMBERS, WESTMINSTER, S.W. gg + 


‘CONQUEROR’ CENTRIFUGAL PUMP 


FOR ALL PURPOSES. | 


errs Pes 

















DRIVEN BY 
: _ STEAM, | 
> es | malts BELT. 
at TURBINES, 
=e GAS & OIL eee z | 
ENGINES. - > —=~>~— =~ 
SPECIALLY DESIGNED FOR | 
EMPTYING FLOATING wa act 
and SEWAGE and WATER 
GRAVING DOCKS, SUPPLIES, 


COLLIERIES and MINES, 
SURFACE and JET 
















IRRIGATION, | 
DRAINAGE. CONDENSING PLANTS. | 
ALSO - - - j 

‘TURBINE ‘CONQUEROR’ PUMPS — 
HIGH LIFT, COLLIERY 
bh. SINKING 
>» WORK. 
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MATTHEW PAUL & (0..E° 


LEVENFORD works, DUMBARTON. 


Telegrams: ‘‘PAUL, DUMBARTON,” 
Telephone: No. 5. 











aan st 


8 
S-nsie 





Makers of 


FANS ano ENGINES 


for Stokehold Air 
Supply and Ventilation. 


CENTRIFUGAL 
PUMPS & ENGINES. 


DYNAMO ENGINES. 
LAUNCH ENCINES. 


ON ADMIRALTY AND WAR OFFICE LISTS. 























AUXILIARY MACHINERY supplied for :— 


H.M.S. “ DREADNOUGHT,” 
. Minotaur,” “ Shannon,” | “ Defence,”’ 
“ Africa,” “ Hibernia,” “ Britannia,” 
“ Hindustan,” “New Zealand,” “Argyll,” 
“ Roxburgh,” “ Donegal,” “ Cumberland,” 
“ Commonwealth,” “King Edward VII.,” 
“ Dominion,” “ Porward,” “ Foresight,” 
“Patrol,” “ Pathfinder,” “ Sentinel,” 
“ Skirmisher,” &e., &c. 


And for TURBINE STEAMERS— 











“Queen Alexandra,” ‘‘Princess Maud,” 
“Queen,” “ Brighton,” “Londonderry, 
“ Manxman,” “ Loongana,” “ Lhassa,” 

“ Linga,” “ Lunka,” “Lame,” + 
“ Onward,” “ Invicta,” . * Maheno,” &c. 





LONDON OFFICE; MANSION HOUSE CHAMBERS, QUEEN VICTORIA. STRERT, B.C, 





IT Te 5 alee ee 
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KINSON-FERRANTI 


PATENT 


| STOP VALVH. 
The Greatest Advance of the times in Valve Construction 


samc tiemmmmmmmen _LESS WEIGHT, COST and LEAKAGE 


fo) wi OO bao oy a ae — This Valve has been invented and designed to enable 

a valve having operative parts of half the ordinary 

diameter to pass a large amount of steam through a 
small working part. 














PRINCIPLE of working :— 


Converting the préssure of. the fluid 
into velocity and re-converting the 
yelocity into pressure, thereby passing 
an amount of steam equal to full 
carrying capacity of pipe. , 


ADVANTAGES: 


Passes same quantity of steam without drop of pressure. 

Reduction in cost over ordinary fullway valves. 

Considerably less weight (for marine work this is important). 

Seats half diameter of ordinary sluice valve, therefore 
halves possible leakage. 

Reduces vibration in pipes. 

Graded opening—no sudden rush of steam in opening. 

No bye-passes necessary, thereby saving their cost. 

Is not subject to wedging action or mechanical strain. 

The discs slide with a flexible pressure upon the seats, 
thereby preventing cutting and scoring. 

When the valve is open the seats are protected from 
the flowing fluid by the eye. 

Always easy to open and close under pressure. 








DISCS AND SEATS OF 


HOPKINSON’S “PLATNAM” METAL. 


Suitable with Superheated Steam. 
Does not Deteriorate and Soften like Gun Metal at High Temperatures. 


VALVES in STOCK with 
IRON or STEEL CASINGS. 


These Valves are now at work and on order for Electric 
Stations, Collieries, Steel Works, Turbine Makers, &c. 











ILLUSTRATED LIST and FULL PARTICULARS of 
ACTUAL TESTS ON APPLICATION. 


J. HOPKINSON & C° L® HUDDERSFIELD 


‘LONDON, GLASGOW, EDINBURGH, CARDIFF, BLACKPOOL. ai 

















-_— 
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JOHN FOWLER & CO. (LEEDS), LTD. 


STEAM PLOUGH WORKS, : 6, LOMBARD STREET, 
LEEDS. — Engineers, — LONDON, =.C. 


HAVE MADE A SPECIALITY OF TRACTION ENGINES [OR OVER 50 YEARS. 


ea ° : Makers of the best, 
E 
| 








most reliable, 
and 
most economical 


TRACTION 
ENGINES | 


MILITARY PURPOSES, « 
PIONEER. WORK, 
TIMBER HAULAGE, 
FURNITURE REMOVING, 
IRON AND STEEL WORKS, 
ESTATE WORK, 

CONTRACTORS, . 
GENERAL PURPOSES. 















Fowler’s Road Locomotive and Train taking a sharp curve. 





=e . 
La 3 7 














FOWLER’S 


TRACTION ENGINES 


EFFECT A SAVING OF 


40 to 6O per cent. 


OVER ANIMAL TRACTION. 
They are Working in all 
parts of‘the World. 


Makers of 


TRACTION WAGONS 


for all. purposes. 





Fowler's Road Locomotives for Military Transports. 








a. - =~ >. a — <_ 











cE TERETE RENEE HheREON 


ear bd 


or ePaper 


ENGINEERING. 
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FOURTH EDITION, 1906. 
NOW READW. 


Leather, Gilt a 





Foolscap 8vo, xx-1054 pp. 


Revised and Rewritten. 


Price 20s. Net. Post Free, 20s. 6d. 


ELECTRIC 





TRACTION 


POCKET-BOOK. 


By PHILIP DAWSON, 


M. Inst. C.E., M.I. Mech. E., M.I.E.E. 


AUTHOR OF “ELECTRIC RAILWAYS AND TRAMWAYS.” 





CONTENTS. 





PAGES PAGES 
Sect. .—THE LINE. Sect. IX.—_SURFACE AND CONDUIT SYSTEMS ... 725—756 
Part I.—Materials and Construction 3— 50 
 IL—Return Circuit and Bonding ... 51— 67 Sect. X.—GENERAL TRACTION DATA; ROLLING 
,», 11I.—Overhead Distribution ... 68— 98 STOCK AND MOTORS . 757—910 
n IV.—Feeders ‘ 99-142 Sect. XI.—EFFICIENCY, MAINTENANCE, DEPRE- 
Sect. IL—THE POWER STATION. CIATION, AND COST OF POWER . 911-934 
Part I.—Steam Engines ... esos ee ... 143—200 
- II.—Steam Turbines ... : ... 201—248 Sect. XIl.—TRANSMISSION OF POWER . 935—956 
Sect. Ill. to Vil. —THE rere Sree ee Sect. XIIL—ALTERNATING CURRENT TRACTION 957— 992 
Steam Boilers ; . 249—406 : : 
Electric Generators .. 407—524 APPENDIX.—Conversion Tables for Weights and Measures 
Switchboards ... 525—620 —Trigonometrical Formulze—Solution of Plane Triangles 
Gas Engines . 621—682 — Differentials and Integrals.— Mensuration— Electric 
: Buildings and Miscellaneous - 683—704 Tramway and Motor Omnibus Compared—Resistance and 
Sect. VIN.—STORAGE BATTERIES . 705—724 Losses in Return-Circuit with Alternating Currents 993—1016 
Synopsis of Contents, &c., will be sent, post free, on application. 
PRESS NOTICES. 
Another 


“This useful work of reference has been further improved by the addition of an up-to-date section on steam turbines. 
noticeable improvement has been made in the switchboard section, which is now concise, yet quite complete. 


All the matter is nicely 


arranged, and a complete index enables any particular subject to be found with a minimum amount of trouble.”—The Engineer. 


“We have reviewed it and appreciated it before; therefore we have litile to say now beyond welcoming the new items, amongst which 
the section by Mr. H. M. Martin on steam turbines will be highly valued.”—The Electrical Times. 


“The new edition of this excellent work contains a remarkable amount of information of use for the ordinary engineer, and especially 
for railway engineérs interested in electric traction, for although primarily intended for the use of tramway engineers, an increasing 


space is devoted to heavy electric railway work.’"—The Railway Gazette. 





LONDON: 
35 and 36, Bedford Street, Strand, W.C. 


Offices of “ ENGINEERING,” 














| 


\ 
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BAILEY’S “KOSTER” 222" SSuccnnssons. 




















For Mines, For 
nag Working 
Bailey's system Pneumatic 
“ Tools, 
 hir-Lift” 
Pumping, ac Simple, 
; Compound 
Electric ard a 
Oi] Motor Triple: 
Direct- Expansion 
Driven Sets, Steam- 
“Ng Driven 
Gearing.” Compressors. 


Bailey's Koster, “Class P,” Two-Stage Compressor and “ Drop-Valve” Tandem Compound Engine (received Gold Medal at Cusseldorf Exhibition), 


CAPACITY: 1050 CUBIC FEET PER MIN. TO 100 LBS. PER SQUARE INCH. 





POUSSOSCOCOCCS 














HIGH SPEED. COMPARED WITH OTHERS— 
FEWER AND STRONGER PARTS, 
DRAWS IN DENSER AIR, 
CONSUMES LESS POWER, 
WEAR AND TEAR AND UPKEEP 


MUCH REDUCED. 





HORIZONTAL ARRANGEMENT 


(A most important feature with regard 
to Efficiency and Accessibility). 





NOISELESS. 





NO CHATTERING. IN ALL SIZES, 





~'7—10,000 
TWO STAGES IN Cubic Feet per Mia. 
ONE CYLINDER. { STEAM, BELT 
AND 





AS SIMPLE AS) 
STEAM ENGINE. ~* 


MOTOR 
, DRIVEN. 






iene. op * 


Se a 


BAILEY’S “KOSTER,” CLASS L, BELT- DRIVEN “TWO-STAGE COMPRESSOR. VOLUMETRIC EFFICIENCY 93-96 % 


Class Letter and Number = wie ae L2 L3 L4 - L6 Ls L1o 
SIZES . Free Air delivered per minute—cu ubic feet om ay ae 738 16 156 236 320 600 
Revolutions per minute.. *! _ ote vl we Ce 226 200 175 160 160 146 

- Sole British Manufacturers of the well-known KOSTER PATENT COMPRESSORS and VACUUM PUMPS, 6186 


W. H. BAILEY & GO., Limirep, Albion Works, SALFORD, MANCHESTER. 


" TeLeGrams {:.BRACON, SALFORD... LONDON: 16, FENOHURCH STREET, E.C. NAT, TELEPHONE, No. 901, 
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| DELIEENES IMMEDIATELY FROM OUR’ STOCK. 
| —— fa : 3 = ot 
“HIGH SPEED” s 
"TWIST : 
= DRILLS © 


cats, 
aod oes 

aa = ty a 
in 3x5 ere ni 
ce. ae ESS 
pee od c ed 












- . We also make 


a MILLING . 
: CUTTERS 


3 5% of all kinds and sizes, 


BS GEAR CUTTERS, 


INCHES AND gi Fang ne : 
"he eee. 9 a . WORM HOBS, 
¥ ee ’ “ ; 
PARALLEL or Fe aot . ' REAMERS, 


re TAPER 


“HIGH a or 
- SHANKS. | | 


Ps ORDINARY STEEL, 


te oa —_——_-. 


* 4 SEND FOR LIST. 


oo none ee 


SEND FOR LIST. 


E.G. WRIGLEY & CO., L"> SOHO, BIRMINGHAM. 
WALTER SCOTT LIMITED. 


-. "LEEDS. STEEL WORKS. j.felesrms' 
~ MANUFACTURERS. OF ras LEEDS. 3 
ROLLED STEEL JOISTS , Poet Be. >. 



























| BLOOMS , BILLETS , TINBARS, 
SLABS, FLATS , _& ROUNDS,” 


--5000 Tons STOCK 


_ KEPT AT LEEDS. 








fife” ~\ SPECIALITY 2 

: Se ._ GIRDER_ TRAN-RAILS 
y ig LARGEST MAKERS IN ENGLAND. 

“COMPOUND GIRDERS FOR ANY DESIRED SPAN OR STRENGTH. ~~ 

ESTIMATES GIVEN FOR CONSTRUCTIONAL WORK IN STEEL FOR BUILDING PURPOSES. 

LIST OF SECTIONS & OTHER INFORMATION CAN BE OBTAINED ON APPLICATION. 

















= — — 

















i 
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 REDDAWAY & Go. Lo., wiiciesten 


ie of the SPHINCTER HOSE & ENGINEERING CO., Va ), 


cour wacees oF ““GAMEL HAIR” BELTING 


Upwards of 425, ooo, OOO feet supplied to Users all over the World by the English Mills alone. 
NONE GENUINE WITHOUT ONE OF OUR TRADE MARES :-— 


peutic > INDIA-RUBBER 
FIRE BRIGADES. : | GOODS 
CANVAS HOSE. COTTON HOSE for Mechanical and other purposes. 
INDIA RUBBER LINED HOSE. = .H 












FOR 


REDDAWAY’S PATENT HIGH- PRESSURE, 
-~ - HYDRAULIC HOSE 
CONVEYORS AND BELTS _ For any Pressures up to 15, 000 lb. per square inch. 


for all purposes, up to any capacity. Ol HOGE. wine scncvinn. 
FEyr or TE FA Tews 


“SPHINCTER GRIP” “zones BRAND. ARMOURED | HOSE. 








Trave & - = : y Mane. 2 Sea 
ENGINE PACKING. Sila for Mills, Sion. and Geansssl Gx, ; Calico and | RE DE Printers’ Blankets. 
COTTON BELTING. Paper Makers’ Dry Cotton Felts. Rubber-Covered Rollers a Speciality, 


CATALOGUES UPON APPFPILICATION. 
Write for Book on “Conveyors and Belts,” by Frank Reddaway. Now Ready, 4th Edition of ‘Practical Notes on Belting and Belt Driving,” by Frank Reddaway: Price 3s. 6d. Net, 


_ Mills and Head Offices : PENDLETON, MANCHESTER. LONDON : 50 & 51, Lime Street. ¥) 


Er. EXON ET & co.. rD. 
PLUMMER BLOCKS. 


The larga demand for these articles has induced us to put down special plant for their manufacture, by means of which we 
are enabled to offer Plummer Blocks of a superior quality, at prices that will compare favourably with any house in the trade. | 














“Octagon Series.’’ Light Series. Medium Series. 
CHEAP weLl-waDE PLUMMER BLOCK. Length of Brasses equal to 14 Diameters. Length of Erasses 14 Diameters plus § inch. 
Length of Brasses equal to 14 Diameters. : Planed on Sole, Bored, Faced, and fitted with Top and Bottom Specially recommended for general use, strong, useful and effective. 
Brasses, Planed on Sole, Bored, Faced, arid fitted with Top and Bottom 


NOT planed on Sole. Lrasses 
Fim of Bore in, 1 1 Mb 2 2 2 B 3 Sh 4 | DONT SO Oe oe Tie Oe 116 196 176 QU- O6- 96-  SuvofBacim, 11k Ue BD B 3 HHS 
Price each - - 2/9 3/3 3/9 4/9 G/- 8/- 10/6 13/6 16/- 20/- 24/- 34/- Price each - - 3/6 4/6 5/6 7/- 9/- 11/6 14/6 17/6 22/6 28/- 37/-48/- 
Da When ordering it is necessary to specify ‘‘Octagon Scries’’ This series can be supplied in eighths up to 2 inches, viz. : j in. 2/9, Intermediate sizes, above’? inches game price as next size larger 
won om cee - —, din. 2/9, 1hin. 3/3, 1gin.4/-, gin. 5/-, 1g in. 6/3 each. plus 10 per cent. Below 2 inches in Light Series only. 

Heavy Plummer Blocks with Bearings two diameters long, High-class Engineers’ Plummer Blocks, Self-Oiling Plummer Blocks, Plummer Blocks 
with Oil -Catchers, Plummer Blocks with Babbitts’ Meta ” Bearings, Plummer Blocks with Phosphor Bronze Bearings, Angle Plummer Blocks, 

Plummer Blocks with Fixed Cast-iron Bearings, Plummer Blocks with Swivel Cast-iron Bearings, Plummer Blocks with Swivel Brass ere; 


Write for full and Gomplete Catalogue. 


“ATLAS WORKS,” EARLS ‘COLNE; ESSEX. 
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| WILLANS & ROBINSON, 


VICTORIA WORKS, RUGBY, ENGLAND. Limited, 
IMPROVED STEAM TURBINES 
| . % 


At Work and Under: Construction Oct. 1, 1906 :— 








9 SETS OF 3000 KWT. EACH, 
165 SETS -OF 1500 KWT.: EACH, 
20 SETS OF 1000 KWT. EACH, 


Aggregating about 100,000 HP. 





| | THE .. 
~Willans-Parsons 





Turbine. ‘i 


FULLERTON, HODGART & BARCLAY, Lv 


Vuloan Foundry and Engine Works, PAISLEY. 
ESTABLISHED 1838. Contractors to H.M. Admiralty and War Office. 

















SPECIALITIES :— 





a a 
ae md xe 
oR Bs A Ba 

. eal ar] Ad 


UP TO 3000 HP., 


For MILLS, MINES, STEEL WORKS, 
ELECTRIC LIGHTING and TRACTION 
STATIONS, &c. - -- 


Hydraulic Pumping 
Engines and Machinery 


For DOCKS, SHIPS, STEEL and 
ENGINE WORKS, —— &e. 


Sole Makers of Es FOSTER’S ” PATENT MULTIPLE EVAPORATORS. 

















High-class Horizontal 
and Vertical Engines 





ei ee 
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JOHN BELLAMY, LC 
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MILLWALL, LONDON. = 


HIGH-SPEED TOOL STEEL 


BRAND. 








BRAND. | 





Ranks First for 


HIGHEST EFFICIENCY 
™ REGULARITY of QUALITY. 


Specially suitable for Turning & Planing Tools, Milling Gutters, Twist Drills, &. 


MAKERS OF EVERY DESCRIP TIC: walt FyRnACE FOR TREATING © wae SPECIAL STEEL. 











MANUFACTURED AND SUPPLIED BY 


SIR W. 6. ARMSTRONG, WHITWORTH & 0, Ld, 


Openshaw Works, MANOBR,ESTI=zE. 
LONOON OFFICE: 8, GT. GEORGE STREET, WEGTMINSTER. Agents in France: HY. BERGERAT & GARCIN, 66, Rue Saint-Lazare, Paris 
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W. S. LAYCOCK’S PATENT AUTOMATIC pour (M.C.B. Type.) 


_INTERCHANGEABLE WITH ORDINARY SCREW COUPLINGS. 


3 f. o~ : t 








SS 











KALK, near COLOGNE. 


MACHINE TOOLS. 
AUXILIARY MACHINES 


Fer Metallurglieal Works. 


ROLLING MILL PLANTS. 
HYDRAULIC MACHINERY. 


All communications regarding British, Colonial and Export 
business to be addressed to our London Office, 


21, LIME STREET, LONDON, E.C. ‘i 


Telegraphic Address: “HIBBRO, LONDON." Telephone No, : 2565, AVENUE, 























“STEAM HYDRAULIC FORGING PRESS, Capacity 1200 ~-m 







































IO O Candle <4: per THe TANK AND 
Brick Works, and “all large Shops and Spaces. 
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— PUMP COMPRISE 
Power at 4 Hour. 
The Cheapest, Cleanest and Most Excellent Light upon the market. AV ERD x 
It is particularly adapted for ineering Works, Foundries, Breweries, Dye Works, Collieries, INSTALLATION. 
Will save 50.per cent. on lighting bill where either electric light or gas are in use. 
Installations of any size can be erected in one to four weeks, according to number of lamps required. 





THE FOLLOWING WELL-KNOWN FIRMS ARE USERS OF THIS SYSTEM: 























J. H. ANDREW & €0., Ltd.) Sheffield. CRAMLINGTON COLLIERY CO0., Ltd., Northumberland. 
Sir W.¢. ARMSTRONG, WHITWORTH&CO.,Ld.,Manchester HUNSLET ENGINE CO., Ltd., Leeds. 
H. BESSEMER & CO., Ltd., Sheffleld. THE KIRKSTALL FORGE CO., Leeds. 
CAMMELL LAIRD & C0., Ltd., Shefeld. SMITH & COVENTRY, Ltd., Salford, Manchester. 
WRITE TO-DAY FOR PARTICULARS TO— 8008 
THE UNITED KINGDOM LIGHTING TRUST, Ltd. 
30 in. high, 19 in. wide. (Dept. “@r) 231, STRAND, Ww.c. ; 4 ft. 6 In. high by 18 in. wide. — 
Telegraphic Address: 
“ DREDGER, 
PORT-GLASGOW.” 
‘a eos tie Up to the Largest Dimensions and Capabilities. 
? DELIVERED COMPLETE OR SHIPPED IN SECTIONS. 
— 4 Bow and Stern Well Centre and Side Ladder Bucket Barge-Loading and 
a ee Hopper Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators, 
INS es 2 | Discharge Pipes and Pontoons, Hopper ‘Bargés, Sewage Steamers, Caissons, 
“BIS b- \ ~ : Tugs, Ferries, Paddle and Screw Steamers. 
+ bes wt GOLD DREDGERS A SPECIALTY. 











=) 





N a 
Barge Loading Bucket Dredger (No. 156), by N 
Ferguson Brothers, for Mersey Docks and »S 
Harbour Board. 5 


SPARE GEAR AND WU: SHIPBUILDERS AND ENGINEERS, nai 
RENEWALS SUPPLIED. : PORT GLASGOW . 





I 











ae. TBE at Py 7 
ae SK PS 
; # ag ake Ye 
a aS 


WRITE FOR 


Crass A CATALOGUE. 


COCHRAN 
BOILERS 


SUPPLIED WITH PUMPS OF 
ALL TYPES AND SIZES. 








PLANT FOR SOUTH AMERICAN WATERWORKS. 6401 


Cocuran & Co., ANNAN, La., Annan, Scotland. 
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THWAITES BROS., Lo, 


BRADFORD. 
















NO St SHUTTLE VALVE. 


t Bradford 





«Feed Pump 


Under New Patents. 























By PATENT <@ei> AUTOMATIC 


SOLE MAKERS 
/\ » CO {TO 
EDGAR ALLEN & © L.. 
IMPERIAL STEEL WORKS. 


SHEFFIELD. 





aieeaae 





EDGAR ALLEN 


AND CO., LTD., 


MAKERS OF 


GRUSHING MACHINERY, 


STRUCTURAL IRONWORK, 


THE PATENT <UQPERIA> DUSTPROOF 
AUTOMATIG MEASURER. 


GOAL SCREENING PLANTS a speciaury 
GOAL and COKE-HANDLING PLANTS 


MADE ano ERECTED COMPLETE. 








THE — 8 eg 3s TRADE MARK 


EDGAR AiR-HARDENING~: HIGH-SPEED 
ALLEN “aatome —— ~=—SSTEEL. 








IMPERIAL ST3EBLt. WorREzES, SEL El E'"*E'"I EE: 1... 
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\ THE TRUSTEES FOR THE DEBENTURE HOLDERS 
# 


R. 


Telegrams :— 
RENSHAWS, STOKE-ON-TRENT. 











Telephone :— 


68, HANLEY. 


Phenix Works, STOKE-ON-TRENT. 

















ENGINEERS,  ____ a 6 ROLLING 
FOUNDERS, | a a. | STOCK 
BOILER one OF EVERY 

MAKERS | DESCRIPTION 

wes FOR 
AND MAKERS OF | 
BRITISH 

High-class ” AND si 
Constructional | FOREIGN 
IRONWORK. | Requirements. 











POTT, GASSELS & WILLIAMSON. 


Works: MOTHERWELL, near GLASGOW. «tr, worn 


CENTRIFUGAL MACHINES 


With Ball-Bearing Spindles and Self-Adjusting Buffers. 


— 








—. SN a 


SET OF SIX 48 IN. MACHINES, WITH FIXED ELECTRIC’ MOTORS. ae 





CATALOGUES OW APPLICATION. 
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JAMES SIMPSON & CO., LP: 


LONDON ann NEW ARE. 








“i PUMPING MACHINERY “22%. 


WORTHINGTON PUMPING 








TRIPLE-EXPANSION BEAM 

















ENGINES PUMPING ENGINES. 
FOR TRIPLE-EXPANSION FLY- 
WATERWORKS, WHEEL PUMPING ENGINES 
SEWAGE WORKS, for Deep Wells. 
MINES, POWER PUMPS for all 
HYDRAULIC POWER. services. 
MARINE FEED PUMPS, SURFACE _— 
an 
BILGE aaa Complete CONDENSING 
: "ae, PLANTS 


ESTIMATES ON APPLICATION. 
Please address all correspondence to :— 


JAMES SIMPSON & CO., Ltd., 103, Grosvenor Road, _London, Ss. W. 


SUCTION 
GAS 
PLANT. 


Cheupest Power known. 
Simple, Effective, Safe. 
































\ 


® 10 to 20 B.HP. for One Penny per Hour. 








Works cover 50 acres at 


GRANTHAM and STOCKPORT. 


R. HORNSBY & SONS, Lr, GRANTHAM. 


LONDON OFFICES—75, and 106, ee Victoria Street, E.C. 
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MASONS GAS POWER CoO. LIMITED.. 


Levenshulme, MANCHESTER. 


Gas Power PLants. 
Gas Propucers. 
FURNACES. 


Economy with Efficiency. 


NEV DESIGNS 


PATENT HOLLOW SPINDLE CAPSTAN LATHES. 


: 7 Te = These Lathes meet 

é Si x. ie a long felt want in 

; Engineering practice. 

Let us tell you more 

about them by direct 

. communication, or 

y / visit our Works and 

|) SEE THEM in DAILY 

\a | a if OPERATION. 

t Saal ere - ss a i ORS oe ee as ‘nos 
































“ 2 ian laedih Sale? 
jatar" salsa. <atanatassat 


JOHN LANG & SONS, JOHNSTONE, ua GLASGOW. 


re --.- 
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DARLINGTON FORGE CO., LD., DARLINGTON 


Telegrams : “‘ Forge, Darlington.’’ London Office: 50, Fenohuroch Street, 








STEEL CASTINGS. 
‘SONIDYOI NOU! 2 1351S 





HYDRAULIC PRESSED STEEL SHAFT, 66 f:. Long 22 in. Diameter. 


_ Forged from 60-ton ingot en casanth acrobats H.M. First-class Cruiser “Roxburgh.” 


HUDSWELL, CLARKE & CO., LTD., 


RAILWAWT FOUNDRY, LEEDS. 


LOCOMOTIVES 


For Main or Branch Railways, Contractors, Ironworks, Gollieries, &c. Made to suit any Gauge of Railway. 

















———__—__—— 
a eee 


Hstablished Telegraphic Address: 


1860. ‘* LOCO, LEEDS.” 


— _-—_—_—— 





PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 
SOLE MAEHERS OF 


“RODGERS PULLEYS’ 


_ (REGISTERED). 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 
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VICKERS’ 


HIGH 
SPEED 
TURNING TOOLS, — STEEL 


DRILLS, TAPS; 
| ann CUTTERS. 


ALSO TOOL STEELS OF OTHER QUALITIES. 


VICKERS, SONS % MAXIM, LTD., 
RIVER DON WORKS, SHEFFIELD. sise 


























ORDNANCE PROPELLER FANS 


RPwPATIN TED. 


ELECTRIC MOTOR or BELT DRIVEN. 


PATENT BLADES 

GIVE MAXIMUM 
PROPULSION WITH 
MINIMUM OF *SLIP.” 


OUTPUTS: 


850 to 43,000 cubic feet 
per minute. 


EQUAL EFFICIENCY 
EITHER EXTRACTING 
OR PROPELLING. 


DIAMETERS: 
12-inch to 60-inch, 





We Make also ORDNANCE CENTRIFUGAL or CASED FANS for ANY DUTY. 


Send details of your requirements and ask for Catalogue Y 18. 


THE ELECTRIC & ORDNANCE ACCESSORIES CO., Lo. «v.s.4.u.,t0,) 


STELLITE Wo kxss, BIRMINGHAM. 


LONDON: 86, Charing Cross Road, W.C. MANCHESTER : 78, King Street. BIRMINGHAM DEPOT: 27, Upper Priory. GLASGOW: 231, St. Vincent Street. 
DUBLIN: 41, Fleet Street. BRISTOL: 6, Bristol Bridge. NEWCASTLE: Consett Chambers. LEEDS: 11, Upper Mill Hill. 6789 
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BROWN, BAYLEY’S STEEL WORKS, L'’ 


ragrepie adres { "BAYLEY, SHEFFIELD, SHEFFIELD. 


Manufacturers of STEEL 


=———_— BY THE -— 


‘‘Siemens”’ & ‘“Bessemer’’ Processes. 


MAHEERS oF 


TYRES, AXLES AND SPRINGS. —For Railway Locomotives, Railway 


Carriages and Wagons, and also for ELECTRIC CARS. 


SPECIAL QUARANTEED SPRING STEEL—2or raiwway Locomotive, 


Carriage and Wagon Springs, and for Road Van, Dray and Lurry, &c., 
Springs. Also Makers of 


PLANISHED STEEL BARS. — for shafting for Engineers, Machinists, 


Agricultural Implement Makers, &c. 


 STHHL FPORGINGS. 
SPECIAL STEEL BLOOMS AND SLABS. 


LONDON OFFICE—Suffolk House, 5, Laurence Pountney Hill, Cannon Street, E.C. 


SOUTH AFRICAN AGENTS: AUSTRALIAN AGENTS: 
F. H. LENDERS & CO., Fox St., JOHANNESBURG. W. & A. McARTHUR, Ld., 15, Macquarie Place, SYDNEY. 





















































Works : | Head Offices: 
Benrath, Benrath. 
near Dusseldorf, Town Offices : 
Germany Dusseldorf, 
Hansa Haus. 
De ent I. ° TELEGRAMS : 
Maschinenbau, Benrath. 
Harbour Equipments, 
Shipyard Cranes, 
Wharf Cranes, | Department II. 
Travelling Bridges, 
Coal Unloading Stee! Works, 
Machinery. } Blast Furnaces, 
Electric Coal Tips, Mixers, 
Rolling Mills, 
Overhead Travelling Tube Mills. 
Cranes, 
Pit Cranes, Department III. 
Charging Machines, Aerial Ropeways, 
ingot Strippers. Cableways. 
TRAVELLING SHIPYARD CRANES supplied to A. G. Weser, Bremen, Germany—100 ft, liting height. 
COAL _& ORE UNLOADING PLANTS up to 600 Tons Hourly Capacity. 
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Clarke, Chapman & Co., L* 


GATESHEAD-ON-TYNE. 











Engineers, 





Manufacturers of SHIPS’ AUXILIARY MACHINERY 


OF EVERY DESCRIPTION, 





Steam Winches a Speciality. Warping Capstans. Steam and Hand-power. 
Various 81ZB8 ALWAYS ON STOCK. CONTRACTORS TO 


BRITISH and FOREIGN GOVERNMENTS. 





Vertical Cross-tub > . 
Boiler. Tyne” Type Boiler. 


THE DIRECT-GRIP 
__ WINDLASSES. 














Soamless Steel Launch,. fitted with Paraffin, Petrol or 
Electric Motor. 


SOLE AGENTS for the 


SEAMLESS STEEL ™ 





Clarke-Chapman Surfaco Condenss r, fit sted over Combincd Air 


and Circulating Pamps (Woodeson’s Patent). Pair of Slow-Speed ‘Indepondent Steam 
Telegraphic { ‘‘CYCLOP3, GATESHEAD.” Feed Pumps (Woodeson’s Patent), fitted CO 
Address \““CYCLOP3, LONDON.” with Automatic Controlling Gear. BOAT ~ LTD. 








CONTRACTORS TO THE ADMIRALTY AND ON INDIA AND WAR OFFICE LISTS. 


THE CONSOLIDATED PNEUMATIC TOOL CO., Ltp. 


‘¢LITTLE GIANT” 


PNEUMATIC 


DRILLS, 


Reversible and BRITISH 
Non-Reversible types. MAKE, 


Large Stock of all sizes. 





AIR COMPRESSORS. | 


_ ibe“: —— 






All types. 





Fitted with IMPROVED 


TELESCOPIC FEED 
when desired. 





| PORTABLE ELECTRIC DRILLS, 
~ HOISTS, &e. AIR 


' 66 aie s 
! “BOYER” HOISTS 
4 By & in 
\ ee ' Pe ag RIVETING, eae 
aie > Ses CHIPPING, The most efficient 
Hammer on the market. 


Thousands in use all over the world. 














Te 


—~= 


— . P CAULKING, 
= : &c.; ~ &c. 





Telegrame—CAULKING, LONDON, 


GENERAL ~ r 
OFFICES Paléce Chanbate 9, "Brides St, Westminster, S.W. relopones{ $092 QERRARD. 
(WHERE. ALL. COMMUNICATIONS SHOULD BE ADDRESSED). e210 ~~ 


Workshops and Showroom within a few minutes’ walk of the Offices, where PNEUMATIC and 
ELECTRIC TOOLS can be seen in operation. INSPECTION INVITED, Worxs: FRASIRBVURGH, N.B. 
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MECHAN & SONS 


LIMITED, . 





Engineers and Contractors, 


SCOTSTOUN IRONWORKS, GLASGOW. 
¢ \ 28, VICTORIA STREET, LONDON, S.W. 


Su pe rh e ate rs. Kegenerative Hir Heaters 
” and Heat Interchangers 


FOR ALL KINDS OF BOILERS AND GAS PRODUCERS. 


Steam Dr VOUS, Forced Draught in con- 
Junction with Hir-heater 


OilSeparators, — Seromisers = 
WERF GUSTO, FIRMA A. F. SMOLDERS, SCHIEDAM, “woth 


SHIPBUILDERS AND ENGINEERS. 


























BUILDERS of the MOST IMPROVED DREDGE PLANT of the LARGEST 
DIMENSIONS and OUTPUT. 
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The WERF GUSTO YARD and WORKS cover an area of [5 acres, with building accommodation for Vessels up to hi 


600 ft. long. The Main Halls have each a surface of 460 by 170 ft.. Office Buildings, 100 by 100 ft. 


BOILER WORKS AT GRACE-BERLEUR, NEAR LIEGE. ROOF AND BRIDGE CONSTRUCTION. BOILERS OF EVERY SYSTEM AND POWER. 
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WM. JESSOP & SONS Limited. 


mat CRS a2 WoRKS, SHHEFRINLD. 


— MANUFACTURERS OF — 


| | CASTINGS 


FOR 


MILLS, MINES, 
MACHINERY 


AND 


MARINE WORK. 


STEEL 
FORGINGS 


ROUGH OR FINISHED. 


| TOOL STEEL 


can maak ut Gapadive Tt er or 


STEEL Hydraulic Cylinder Casting—Weight over 62 Tons. 670 


SMITH’S PATENTS eas - i TARASERESIO OF POWER. 



































New Pattern 


PLUMMER 
BLOCKS. 


-Tep and Bottom Brasses. 


New Pattern 


PLUMMER 
BLOCKS. 


Top and Bottom ~Brasses. 







_ STRONG. 
| CHEAP. 
- WELL FINISHED. 







_— or Bearing 
14 diameters. 



















































“BORE in inches 1] hy [el Lo ae) eo ae 

PRICE each 26 | 3 | 39 | 6- | 66 | se | w- | ta | 17 | oy | 26/- | 36/- | 

Reference Number 400a 401s 4024 | 4084 04a! Ae: 4054 it “406 | “407A 4084 400 | 4104 4lla 
LiBeRAL Discount To THE TRADE. SPECIAL QUOTATIONS FOR QUANTITIES FoR STOOoK. 


Complete Catalogue of SHAFTING, FITTINGS ’and PULLEYS on application. 


SMITH & GRACE screw BOSS PULLEY CO., LTD. THRAPSTON. | 


LONDON: 85, Queen Victoria Street, E.C. Telephone No,: 152, Bank. Tele gran GRACE, THRAPSTON 
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Steel Structures. 
STEEL “eee, STEEL 
= | ? PIPES 
ALL KINDS. | | { WELDED 
nile mi 1) 4 AND 
CAST IRON ay \\ | (  RIVETED 
TANKS. 01> 
yard a , I " \ LARGE 
ROOFS, | EBSD) | DIAMETERS 
CHIMNEYS ¢ nae) © 2 
BRIDGES. Fe 4 | PRessies. 
OASTINGS. = a rRGINGS | 
THOMAS PIGCOTT & CO., L® 
«snias, ou — Western Road, BIRMINGHAM. rer, 

















WILLIAM RYDER L* 


141, Folds Road, BOLTON. 





THH MAEKHBHRS OF 


THE RYDER FORGING MACHINE, 
Sawing Machine for Hot Iron, Coke Breakers, &c. 








THOMAS CHATWIN. 


GREAT TINDAL STREET, 


BIRMINGHAM, 


MANUFACTURER OF 


TAPS ror Att purposes. 

STOCKS & DIES. 

Twist DRILLS. & REAMERS. 
GAUGES or at pescriptions. 





2 hat 
‘ 7 

. a ‘4 
, 


SCREWING MACHINES. 
PIPE CUTTERS, « We., We. 


6981 

















German Niles ; Tool Works, 


OBER-SCHONEWEIDE, near BERLIN. 


SPECALIN': HIE AVY MACHINE TOOLS 
of all descriptions. 


Telegrams: “‘NILESWERKE,” 
OBERSCHONEWEIDE. 

















Our own Factory Equipment 
includes: 

550 MACHINE TOOLS 
of latest design. 

30 ELECTRIC CRANES 
having a total lifting 
capacity of 250 tons. 

200 ELECTRIC MOTORS 
of a total capacity of 
over 2500 HP. 


Our 
SPECIALITIES 


include : 


VERTICAL BORING & TURNING MILLS, MILL ING. "MACHINES, with  Vertigal 
ENGINE LATHES up to the largest! _ 'nd Horizontal Spindles. 
capacity. SLOTTING MACHINES. _ 
HYDRAULIC PRESSES for Car Wheels. 
HINES, pare and 


PLANERS for all 

DRILLING MAC PNEUMATIC TOOLS. 
Radial T: SPECIAL MACHINERY for Railroads, 

BORING ACHINES, ‘with Verticaland 


Marine Engineers, Bridge Builders, 
Horizontal Spindles. Rolling Mills,;*&c. ? 





comp 7694 


AGENTS z 
“Por ENGLAND (except Manchester District): B.C. AMOS, M.I. Mech. E., 22, Walbsook, London, B.C. 
For MANCHESTER DISTRICT: DONAT & 00., Economic Building, Spring Gardens, Manchester. 


For SCOTLAND & IRELAND: WILLOOK, REID & 00., Ltd., Central Chambers, 109, Hope St., Glasgow. 








ENGINEERING. 


[SUPPLEMENT page xxv] 71 





Dec. 28, 1906.] 








Head Office: 14, Cook St., Liverpool. aun’ 


THE SIMPLEST AND MOST DURABLE 
IN THE MARKET. 










Specially adapted for Refrigerating 
i Machinery. a 
“SEND FOR Wwe 
PAMPHL al LOCOMOTIVES, 
+ Stationary and Marine ENGINES. 


SUPPLIED TO THE LARGEST RAILWAY COMPANIES 
IN THE WORLD. 


— Fixed on Approval and Guaranteed. — si 

















: 883, BIRKENHEAD. Telegrams: ‘‘ ADARAM,” BIRKENHEAD. 


Telephon 


Adamson RamsbottomeCo. 


Cleveland Works, BIRKENHEA a. 


High- Class Electric Cranes 


OF ALL TYPES, 


Electric Capstans, Traversers, Turntables, Lifs, 


AND EVERY DESCRIPTION OF 


ELECTRIC LIFTING & HAULING MACHINERY. 
The YORKSHIRE PATENT STEAM WAGON CO. 


Branch of Deighton’s Patent Flue and Tube Co., Lid., 
Telegrams: Motor, Leeds. Telephone; No. 1674. HUNSLET, LEEDS. 


Steam Wagon, with Pole Trailer, for carrying Girders, Rails, Structural Ironwork, Timber, &c. 
in lengths up to 50 ft. 4758 


GMOOTH-ON ELASTIC 
CEMENT makes perma- 


} nent screw thread joints. 





SCREW THREAD JOINTS. 


They never leak. Just 
: the thing for large screw 
F | an 
thread joints. 





Soip iv 1, 5 AND 10 iB. Gray 
LABELLED CANs. 











Get acquainted with all Smooth-On Specialties. 
New Illustrated Instruction Book Free. 


SMOOTH-ON MFG. co., 


JERSEY CITY, .N.J.,° U,S.A, 


For Sale by HODGSON, HARTLEY, Ltd., 5108 
Little Peter Street, Knott Mill, Manchester. 











FOR AMERICAN PATTERN 
DISC-GRINDING MACHINES. 











W. J. DAVIE $ & SONS, 
Emery Mills, London, $.E. 








HIGH-SPEED “NOISELESS” ENGINES, 


Abeonce of Vibration, 












Suitable for ceo ntinuous 


FOR PUMP, DYNANO, 
and FAN. 


dohin Smith «62 


Grove Ironworks, 


CARSHALTON, _ SURREY. 














| “TYPE © Vv. nr ee rhoxs. 
ALSO MAKERS OF ALL OTHER TYPES OF STEAM ENGINES. 
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Valves of all kinds and Gas Exhausting Plants a Specialty, 
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MILL & r vanes CASTINGS 


































































































CASTINGS PRICES 


UP TO 20 TONS UPON 
\IN WEIGHT / APPLICATION, 


BAYLISS: JONES ¥ BAYLISS, pe 


WOLVERHAMPTON, anD LONDON, E.C. | 


JOHN BROWN & COMPANY, LTD. 


Atlas Works, SHEFFIELD; and CLYDEBANK, near GLASGO 4 
~ _ LONDON: 8, THE SANCTUARY, WESTMINSTER, 8.W. 


BUILDERS OF PASSENGER AND CARGO STEAMERS, 


And specially of First-class High-speed Ocean Steamers up to the Largest Size and Power. 


WARSHIPS OF ATT TY PHS 


‘BATTLESHIPS, CRUISERS, AND TORPEDO BOATS, 
AS BUILT FOR THE 


BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLANDS GOVERNMENTS. 









































MANUFAOTURERS OF 


ARMOUR PLATES, ) 


GUN FORGINGS OF ALL DHSORIY TIONS. wt 
Largest Sizes of Cranks and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined or Finished. 
Boiler Flues and other Marine Specialities. Railway Material. Foundry and Forge Pig Iron. 


Bs EEE for HEAVY CUTTING at HICH SPEEDS. 

















From 8 in. Centres 
upwards, 
BEDS _ 
nae OF SOLID 
RIGID, . 
BOX 
POWERFUL 
AND SECTION. 
ACCURATE. eciiba 
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16-in. MOTOR-DRIVEN LATHE. . 


THOMAS RYDER & SON, TurNer BRIDGE woRKs, TONGE, BOLTON. 
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ROBERT STEPHENSON & CO., LIMITED, 


ELocomotiwe Builders, DARLINGTON. 
ESTABLISHED AT NEWCASTLE, 82. NEW WORKS OPENED AT DARLINGTON, 1902. 














WORKS: 


Telegrams: 
ROCKET, DARLINGTON. 


LONDON OFFICE : 


Sanctuary House, 


Westminster. 
Nat. Telephone: 


No. 200. 
ABC Code used. 


Telegrams: 
“ ALTISCOPE, LONDON.” 


Telephone : 
No. 650, VICTORIA. 
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LATEST METHODS OF | 
PRODUOTION. 


LOCOMOTIVES FOR ALL GAUGES AND EVERY VARIETY OF SERVICE. 


PROMPT DELIVERY. 











Buyers of all kinds of Machinery should Specify the Bearings to be fitted with 


TILSTON’S parent AUTOMATIC FORCED LUBRICATION SYSTEM 


WHICH IS SELF-CONTAINED IN EACH BEARING. 


90 PER CENT. SAVING IN OIL!!! 50 PER GENT SAVING IN FRICTION 11! 
THUS REDUCING CAS OR COAL BILL. NO ATTENTION. NO WEAR. 





No system of Lubrication is efficient unless the oil is forced in at that part of the Bearing where there is the greatest pressure. 
With Forced Lubrication the shaft never touches the Metal Bearing. It is always revolving on a thin film of oil. 


We grant Licenses to Manufacturers of every type of Bearing. A Standard Set of six parts, 
which ee the ieee can be obtained for fs. the Set. 





WRITH FOR TERMS OF LICENSE- 8114 


THE FORCED LUBRICATION CO., LTD., 73, srince st., MANCHESTER. 


GUEST, KEEN & NETTLEFOLDS, Limite, 


BIRMINGHAM, 


MANUFACTURERS OF 


WESTON’S DIFFERENTIAL RATCHET BRACES. 


WOOD SCREWS, COACH SCREWS, CARRIAGE BOLTS, 
METAL THREAD SCREWS & SHANKS, CLOUT NAILS&, 
err AND HEXAGON NUTS, RIVETS, COTTER PINS, &c. 















WESTON’S PATENT 
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“HIGH- SPEED LATHES. 


RE EGER FE RE 
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ee 











“Dr. seidacu shee divides ie into three 
“general classes—Carbon Lathes, which are the 
“ ordinary old-style Lathes, High-speed Lathes, and 
“Composite Lathes. To the latter class, however, 
belong most of the Lathes advertised and sold 
“as High-Speed.”’—£x. “American Machinist.” 


The TANGYE High-Speed Lathes ARE 
High-Speed Latheg—not Composite Lathes, 


and are designed to give 
high-speed cutting on all diameters. 


























ee 


Send for ites and varticulars. 


_ TANGYES LIMITED, BIRMINGHAM. 


Telegrams :—“ TANGYES, BIRMINGHAM.” T.T.E. 230. 





R-in. SIZE. 








MADE BY ENGINEERS FOR ENGINEERS. 


PETROL.... 
MOTOR VEHICLES 


.... for Passengers and Goods. 








BRITISH BUILT 
THROUGHOUT. 


MOTOR OMNIBUSES, 
VANS & WAGONS. 


the BRUSH 
Witson Hartnewt & 6o., Lro., 


Volt Works, LEEDS. 
MANUFACTURERS OF DYNAMOS, ELECTRIC MOTORS. 
HARTNELL’S GOVERNORS 


for Central Station Lighting. To govern within 1 per cent. | 
from the mean. 


TELEGRAMS : ‘‘ HARTNELL, LEEDS.’’ 























ELECTRICAL Co Ltd. LOUGHBOROUGH. 
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Manufacturers of SIEMENS’ ACID STEEL 


BOILER PLATES. 


Also SHIP and BRIDGE PLATES, ANGLES, BULBS, CHANNELS, ROUNDS, SQUARES, TEES, ZEDS, &c. 
BILLETS, of dead soft quality, and for wire and springs of special quality, from any grade of carbon; also SLABS. 


THE GLASGOW IRON & STEEL CO., by 


WISHAW, SCOTLAND. 











a. aE OL.AW CROSS CO.e  ccsictricco. 


“ JACKSON,” OLAY OBOSS. — MAKERS OF — TsierHons ; No, 147. 


—s~wdg - 3 ECONOMISER 


For Heating the Feed-water of Steam Boilers by utilising the waste heat. Saves from 20 to 25 per cent. of Fuel. 
PRICES AND PARTICULARS ON APPLICATION. — 


SIEMENS-MARTIN OPEN-HEARTH STEEL. 


PLATES § up to 6 in. thiok. 
SLABS 
BLOOMS 


To all Surveys. 






























For Forgings. 


SPECIALITY. 
Soft Welding and Flanging Pilates 
for Furnaces and other purposes. 





On Admiralty and Board of Trade Lists. 











ESTABLISHED 1790. 





PLENTY & SON, Ltd. 


NEWBURY, ENGLAND. 


Contractors to the Admiralty, War Office, Crown 
Agents of the Colonies, Indian Office, Trinity Board, 
Customs House, and varlous Foreilga and 
Colonial Governments. 












MAKERS OF ALL CLASSES OF oe. = es es ic; 
: « | —_ _- | 
ENGINES & BOILER PAL Peete 
5 viy Ly Sy yay ”/ 
Small Steamers, Yachts, Tugs, Launches, | w 
Torpedo Boats, Hopper Barges, &o. 


WATER-TUBE BOILERS 


Of “ MUMFORD,” “ THORNYCROFT,” dll 
“YARROW” and other Types. 





giftrze 
22225252 


7 ga . . ’ be sEHIEN i H Hy i 
Engines for Electric Lighting. “aE 
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UPw aHnDs 
oF 


160,000 
GRESHAM’SS PATENT 


INJECTORS 


OF ALL CLASSES NOW IN USE. 


GRESHAM & CRAVEN, Lid., 


BNGINMAARNRS, ORDVDSALIE LANA, MANODRASTIAERZN. 


Telegraphic Address —“‘ BRAKE, MANCHESTER.” Telephone No, 618. 7717 


RANSOMES, SIMS & JEFFERIES, LD. 






































- —{_>—-—<——_ . . 
LONG Ps “SHORT STROKE ENGINES. TEA ROLLERS, SIFTERS & DRIERS. MAIZE SHELLING MACHINES. 


ORWELL WORKS, EPS WwW ZOE, AND 9, GRACECHURCH STREET, LONDON.” 


JO RN HULLS & Som 





























3 

8ST. ANN'’S LEATHER WORES, GLASGOW, LIMITED. a 

o PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. - 
Oo ul ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. i?) x 
n Strongest, Most Stretchless, Most Pliable Belt in the Market. [£=RTAPER CONE and QUARTER TWIST DRIVING. dz 
46 , ; >? 
zt Zo 
> 2. 
o& Om 
Oe TEREpeme 45 
M W d DONS y } £0. i ~ ET: - vU = 
>x THIS | QF 
eq j= mf 
a ps Belt (as above ineiieaiiieentiatonads chan works well, only part of the Pe!t A Flexible Centered Obain Belt, NEW PATENT. above Mostration), takes a pertect 9 mm 
o bas Pulley contact. The loss of power from slip ie ay fe The rivets get and brcken grip of a rounded pulley, the rivets or loss of power from slip. Fe 


=———— LEATHER LINK CHAIN BELTING ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS TRE BEST POWER-TRANSMITTING BELT IN THE MARKET. ——— 
Illustrated Price Lists on A wn 
LONDON—Shippers’ Warehouse: Mr. D. F. THOMSON, Victoria Street MANCHESTER—Mr. JAMES SCOTT, 9, Blackfriars Roa’, 
Consumers’ do. Mr, A. W. THOMSON, : 4, Duke 8t., Aldgate, E.C. BIRMINGHAM—Mr. DAVID WINDRAM, 17, (enn o 
EWCASTLE—Mr. JOHN BERKLEY, 96, Westgate Road. LEEDS—Mr. CHARLES BEST, 10, Aire Street. 
MANUFACTURERS OF SE. ANIS CHONATA UNION BEZ.TING. 9832 


kd 


WAREHOUSES | | 
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ews NICAISE & DELCUVE 











(Societe ae go cE 
LA L.0U VIER, 
MANUFACTURERS OF 


RAILWAY CARRIAGES & WACONS of all sailing 


RAILWAY IRONWORK, WHEELS and AXLES. 
am | TURNTABLES. SWITCHES AND CROSSINGS. PATENT BREAK-DOWN CRANES. 
1 |. BRIDGES, PIERS and STRUCTURES in Steel or Iron. 
LONDON OFFICE: ARTHUR W. NYB, 110, Cannon Street, H.O. 77 


SHEET METAL WORK. 


DRAWINGS accurately worked to. 
QUALITY tren BEST. 
Send a trial order and judge for yourself. 


DONOVAN ®& CoO., LD., 


Broughton Bridge Iron Works, 7474 


Telegrams: DAZZLE, MANCHESTER. S ALFORD 
Telephone: No. 3404. P 


























‘om “ULIOM “Toaog ‘rndg 
‘SquUVNy TSSHM 





Far 
SSE 
ai 
a 
ad yf seine 
a b 
6; ; 


TES ea 


OIL TANKS. 





HUNSLET ENGINE C0., Ld 


: | LEEDS. 
cARGONERAS caumm| Makers of Locomotive Engines 


adapted to every variety of work and gauge. 














|| Designs & Specifications Supplied or worked to, 
Quotations and Specifications 
on application. al 





Telegraphic Address : ‘‘ Engine, Leeds.” Telephone: No. 528. 


SMITH & COVENTRY, Ltn, 


MAN CHES TEE. , it 2 ft. MACHINE. 


BUILD TO ORDER AND STOCK :— —— 4 


Boring and Turning Mills, Aa, CL. ) 
to swing from 2 ft. 6 in. to 23 ft. a 7 ig traverse 


Vertical a —— a | 
rtical and peel Selene and Tapping van 240 ft. per Minute, 


Stud Lathes. Milling Machines of all types. 


Bevel Wheel Cutting Machines, including the 
Robey-Smith and Bilgram. 


Knowles’ Keyseating Machines. 
Slot Drilling Machines. 


Lathes, Planing, Shaping, and Slotting 
Machines. 


Side Planing Machines. 
Brass Finishers’ Lathes. 
_. Pearn’s Lightning Tappers. : “ Aca 
Twist Drills, Milling Cutters, &c., &c. PLANING MACHINE raion range ae ng dpect-and Betern, 
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OREDCERS. ma poe TOT TLS. 











ESTABLISHED 1777. 


HAGANS LOCOMOTIVE WORKS, ERFURT, GERMANY. 


BOGIE LOCOMOTIVES FOR SHORT CURVES. 


Site Lasemative to act Restte. bastag exty ene Baten, two high-pressure 








THE SOCIETY OF GERMAN RAILWAY MANAGERS 
awarded to the Inventor, HAGANS, the FIRST PRIZE 


OF 7500 MARKS for this Type of Engine. 





no removable Tubes. are strong and simple. The 
HOG rts, ee ee ee ee 
Svea ie toons ov 20 oven. 


A large number of these Engines have been built to Narrow and to Normal Gauge. 
A large number of these Engines for Normal Gauge 
for the Seren, Govammaats ond ales Babmege, Wie tu 02 Oro Commas 

The Haegans Locomorivs 


fay FB, 4, - FH HT, 
has been built for the Ni as Ueeeaeies Gone ican 
For further Locomotive 









4 Stas + a = = = = = 
woh fs on dvs mon eh aaien in the usual manner, 
——— ‘or eewpees pee BOGIE LOCOMOTIVE FOR SHORT CURVES. 
Peas All Axles, Including Truck Axle, Coupled. 





"5/6 COUPLED TENDER LOCOMOTIVE. 


HENSCHEL & SOHN, ‘rr’ 


MILAN EXHIBITION, 1906, GRAND PRI. (ESTABLISHED 1817.) 


LOCOMOTIVE BUILDERS AND STEEL WORKS PROPRIETORS. 


LOCOMOTIVE WORKS: CASSHL. 
STEEL WORKS: ANNUAL CAPACITY, 600 LOCOMOTIVES. TOTAL OUTPUT EXCEEDS 8200. STEEL WORKS: 
) : | | HENRICHSHUTTE, “HATTINCEN. 


HENRICHSHUTTE, HATTINCEN. 
Boiler Plates, Steel Castings and 
Forgings, 


Boiler Ends, Tubes, 
Dished & Flanged Plates, Straight and Cranked 


















Domes, &c., Propeller Shafts, 
Black and Galvanised Stern Posts, Rudder 
Sheets, Frames, Mill Housing's, 








Buckle Plates, 
Gas and Steam Pipes, . Poors we yo 
Electric Welded and - - alee a eels and Axles, 
Riveted Drums, Four-Cylinder Compound Express Locomotive. Crank Axles, Tyres. 
LoOocomovTrirveEs All Parts for the Con- 

















Steel Casks, of every description, from lightest to heaviest types, to suit any gauge. Special Designs made for : 
Trucks for Collieries, Contractors, Mines, Street Railways, &c., &c. struction of Locomotives 
& & STEAM MOoToOoOR CARS. d Machi 
C., ce. WUT EF ECEISS ES (KETTLER SYSTEM), working without any waste of material. an achinery. 
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GENERAL AGENT: Mr. OTTO GOSSELL, 110, CANNON STREET, LONDON, E.C. 


BEYER, PEACOCK & CO., 


- LIMITED. 
4, Victoria 
34, Victori Works Telegraphic Address : Gorton. 


uaa. witavewe: Gorton Found ry, Manchester. "=. 2- 


Telephone Noe. 746 and 747 Westminster. 
ESTABLISHED IN 1854. 


LOCOMOTIVE ENGINES 


Pos STEAM ROAD WACGONS & LORRIES, IN STOCK & PROGRESS, Atta 
2 ALSO MACHINE TOOLS. * 


€MERY CRINDING MACHINES 
A SPECIALITY. 











CRANE LOCOMOTIVES FOR 
LIFTING AND SHUNTING. 
RACK RAIL LOCOMOTIVES, 
YARD ENCINES, &o. 
WHEEL AND OTHER LATHES, 
MILLING MACHINES, DRILLS, 
PLANERS, SLOTTERS, &o. 


ALL TOOLS ELECTRICALLY 
DRIVEN IF REQUIRED. 





ALL PARTS OF THE ENCINES 
AND MACHINE TOOLS ARE 
MADE ACCURATELY TO 
STANDARD CAUCES. 





7765 





WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 
| STEEL FOUNDRY for casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. J 
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MANN IN G, ‘WARDLE & Co., Ltd., oor Sore LEEDS, 


Makers of Locomotive Engines 2 any width of gauge and for all purposes. Also makers of Steam Rail Motor Coaches for passenger traffic. Materials and workmanship of the best quality. 
Tank Engines up to 17 in. cylinders, on four or six wheels always in stock or in a. Specifications, Photos and Prices on application, and Special ial Designs 
and ‘‘The Engineering Telegraph Codes” used. Od 2486 


BALDWIN LOCOMOTIVE WORKS. 


a LOCOMOTIVES... z2x% 


Mine, Furnace and Industrial Locomotives. Electric Locomotives with 
Westinghouse Motors and Electric Trucks. 


Burnham, Williams & Co., Philadelphia, Pa., U. 8.1 A. 


me, Pots a ie Oable Address; “Baldwin,” Philadelphia ; “Sanders,” London. 
General Agents :—Mesers. SANDERS & CO., 110, Cannon &t., LONDON, "E. C.. 


AM ERICAN LOCOMOTIVE COMPANY, 
GENERAL OFFICES: TRINITY BUILDINGS, 111, BROADWAY, NEW YORK. 


SCHENECTADY WORKS 
BROOKS WORKS 
PITTSBURGH WORKS 
RICHMOND WORKS 
COOKE WORKS 
RHODE ISLAND WORKS 
DICKSON WORKS 
MANCHESTER WORKS. 








sent on receipt of particulars of requirements. The ‘ 



































BUILDERS OF 


_ LOCOMOTIVES 
FOR ALL CLASSES OF SERVICE. 


CABLE ADDRESSES : 


“LOCOMOTIVE, NEW YORK.” 
“8IVAD, LONDON.” 7614 





Built for the Imperial Railways of Japan. 


LONDON OFFicEs: 26, VICTORIA STREET, WESTMINSTER, 8.W. 














Societé St. Leonard, Liege, Belgium. 





Locomotives 


Of all capacities and suitable for all Gauges, for Main Lines, 
Local Lines, Light Railways, Tramways, Works’ Railways and 
Contractors’ Railways. 


London Offices: Messrs. T. SLATER & Co., 
20, Copthall Avenue, and 62, London Wall, B.C. 








Catalogues dealing with a great variety of Locomotives constructed by the 
Société St. Leonard will be supplied gratis on application. 




















AVONSIDE ENGINE CO., FisHponps, 


Bristol, England. 
Bullders of 
MAIN & NARROW GAUGE 


LOCOMOTIVES. 
QUICK DELIVERY. 


IN STOCK FOR IMMEDIATE DELIVERY. —_— ee 
Cylinders, 14 in. dia. 20 in. stroke. Tractive Force, 13,300 Ib, Tetecrars: WALKER, BRISTOL, Tx.zernone: 30, FISHPONDS. 
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[SUPPLEMENT page XXXIV] ENGINEERING. [Dec. 28, 1906. 


P ' NEW IMPROVED 
DW OUN GAG suction: Lan 


é FOR GAS ENGINES, 
; HEATING & FURNACE WORK. 


A scisaasad ae oe OTH FR TYPES OF PLANT 


‘DOWSON ECONOMIC GAS & POWER CO, LTD., 
_FOR LARGE POWERS. ~ 



























= 
=_ 





39, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


jn _ PP > sei army ST TE tire 
; “4 aan t py zt , Ve DROP | WROUGHT ft: 











Tae PFPATIAINT 


DE LAVAL STEAM TURBINE 


For Driving Factories, Dynamos, Pumps, Fans, &c. 





Made from 1; to 300 Horse Power. 
3000 TURBINES now in use, amounting to 100,000 HORSE POWER. 


GREENWOOD & BATLEY, tt. 


225 B.H.P. De Laval Patent Steam Turbine Motor. rE ED & 7830 











—~ -—— -—-- _—— — 
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——_— HSTABLISHAAD isea -—- 


WILLIAM COOKE & COMPANY, LIMITED, 





Tinsley Steel, tron and Wire Rope Works, SHEFFIELD. LONDON OfFice: 110, CANNON STREET, E.C. 
MANUFACTURERS ~ AWARDS-—GOLD MEDALS. 
SYDNEY, 1879. 


MELBOURNE, 1880. 
MINING (Lonpow), 1890. 
NAVAL (Lonpown), 1891. 


PARIS, 1900. 


WIRE ROPES. 


FORGED HAULING ROPE SOCKETS OR CAPELS. 
STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, 6c. (Made from the FAMOUS SHEFFIELD STEEL). 
HORSE and PIT PONY SHOES. CHANNEL STEELS for RUBBER ‘TYRES. 


FOR... 
ENGINEERING AND 


» nis eet unanin: | BEST YD R K S H R 3 IR ON COLLIERY PURPOSES. 


CONTRACTORS TO H.M. GOVERNMENT AND ENGLISH AND FOREIGN RAILWAYS, 
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HALL’S 
Patent Direct-Acting 


BOILER FEED PUMP. 
ECONOMICAL 


. AND ee 


EFFICIENT. 











AN IDEAL PUMP FOR 
GENERAL 
BOILER-FEEDING 
PURPOSES. 


| In every way. 


ihe rR HALL & SONS, 


Engineers, 


PETERBOROUGH 





The: “ SIRIUS” 
Steam Trap. 


The “SIRIUS” Trap is the only 
one of its class British made, and the ~ © 
high quality upon which its reputation 
has been made is equally maintained 
to-day. 


A POINT FOR CONSIDERATION. 

The vital element on which the activity, durability, the very life of all Trape of 
this type depends is the Thermostatic Tube, and the quality of this 
rules the price of the Trap. 

In low-priced foreign-made articles, although externally of good appearance, the 
quality of the tube has to suffer. In purchasing “SIRIUS” Traps you buy direct 
from the manufacturers whe are here to be responsible, and, if necessary, to 
re-test, re-adjust and repair, or from whom duplicate parts may be procured. None of 
these things are possible with imported Traps, which for the slightest derange- 
ment have to be scrapped. 

SOLE MANUFACTURERS :— 817 





See that our Trade Mark ‘‘SIRTUS?Mis cast. 
on the lid of each Trap you bry. 











HOLDEN & BROOKE, Ltd., west corto. MANCHESTER. 


fone Ff 17S LUNKEN SPECIALITIES. ; (, 
; Superior 


Quality and Design. 
Prompt 


Deliveries 
from Stock. 























INDICATORS, 
INJECTORS, 
SAFETY VALVES, 
STEAM WHISTLES, 
CARBURETTERS, 
LUBRICATORS, 
OIL PUMPS, 


Catalogue 
on 
Application. 





OIL CUPS, 


GREASE CUPS, 
&c., &c. 


The LUNKEN VALVE C 











? 


35, Great Dover 8t., 
29 LONDON, 6&.E. 














CONTROL OF HICH TEMPERATURES. 


A NEW and PRACTICALLY INDESTRUCTIBLE 


PYROMETER 


For DIRECT-READING or CONTINUOUS RECORDING. 








THE FERY PATENT 
RADIATION PYROMETER 


can be used over any Temperature range 
from 500° C. (below red heat) up to the 
highest known. 








FREE FROM ERRORS DUE TO 
COLOR PERCEPTION 
OR CONDITIONS OF LIGHTING. 


CHEAP AND ACCURATE. 


NO DELICATE PARTS 
IN CONTACT WITH SOURCE 
OF HEAT. 


Price of Direct-reading” Outfit,” with Certificate... ... £27 3 @ 
Do. Continuous Recording Outfit, with Certificate 40 18 & 


Full particulars are given of the above instrument, together with many other of our 
temperature controlling devices, in the New Edition of our Thermometrical List, 
No. 39 E, which is sent free on request. 


The Cambridge Scientific Instrument Go., Ld., 








CAMBRIDGE, ENGLAND, 





. 


SS eh YxKd 2 
igo eel) 
aw Sis... ~ 


ae 


Are YOU still using a 
LATHE for THREADING 8’, 10” & 12” Tubes? 


IF 80, IT IS HIGH TIME YOU MADE ENQUIRIES ABOUT OUR 


DUPLEX CRIP COMPOUND SCREWING AND 
CUTTING MACHINE, 


AS ILLUSTRATED ABOVE. 


No. 100. Screws and Cuts Tubes from 2 in. to 8 in. 
» or. 4 in. to to in. 


>» a. 6 in. to 1:2 in, 


Full Threads at one operation. 


SEE OUR NE w 80 Bs cuca on TALOGUE. 


JOSHUA HEAP & 6O., L 


ASHTON-UNDER-LYNE. 
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Thomas Turton & Sons, 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORGINGS, SPRING STEEL, 


Tool Steel 
SHEAF WORKS, SHEFFIELD. 


London Office: 90, cui STREET, EC.) 
Boston, U.S.: 63, FALMOUTH STREET. 


¥ 
* 





THE BROWN HOISTING MACHINERY Co., 
OBRANEIS or axrzt DESCRIPTIONS. 








Newly-Designed 


STANDARD 
MILLING 
MACHINE 


FOR 
SPEED, 
ACCURACY, 
ADAPTABILITY, 


8137 








136, Accrington. 


Established Ze 


TESTING MACHINES 


Horizontal Testers for 


CHAINS and ROPES, 


Any Lengths up to 90 ft. 








Vertical Testers for 


STEEL, WROUGHT-IRON, &c. 


in Tension, Compression, Torsion or Deflection. 





WIRE TESTERS. 
| ISAML. DENISON « SON 


LIMITED, 
FAR HUNSLET, via LEEDS. 





8124 





ANDERTON & SONS 


Antley Boiler Works, 


ACCRINGTON. “=: 


Makers of 


HIGH-OLASS STEEL 


_ LANCASHIRE 
; CORNISH 


BOILERS 


Up to 200 Ibs. pressure. 


NEW BO ILERS 
Always in Stock, 
READY FOR DELIVERY. 


Telegraphic 
Address : 
“ Boiler, 
Church,” 







Telephone : 





All Welding, Flenging, Drilling, 
Riveting and Cculking done by the 
most up-to-date machinery. 
6107 





Also Makers of 


PATENT STEAM SUPERHEATERS 














BRADBURY & CO., Ltd., Oldham. 





to work in connection with Lancashire and Cornish Boilers. Will give 
perfectly dry steam and save 165 per cent. to 20 per cent. 
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‘D ic 
(LANCASTER” 
Oo (R.T.M.) 
RAILWAY: INSPECTI¢ ANI FIRST ORDERS ARE ALWAYS SENT “ON APPROVAL,” 
— OUR (1903 Patent) Steam Trap 
is the result of over 25 years’ 
THe OREWRY MOTOR CAR ie indiapensable for modern railway practical experience in the design 
workin rings the cost of Inspection Travel down toa minimum. se 
The parrot ch ~- been brought casebventaan sew nbsebead wll and manufacture of The Lan- 
tory results ore a ae —_ ag interchangeable parts. caster” Steam Trap, during which 
a vede bo dihigticiey and etna Gad Gallas es teal time over 80,000 have been sold. 
economic Railway Inspection Car. We quote 
to ay Sa Se eae er Sete * SEND FOR ILLUSTRATED OATALOGUE, 7” 
ogue °o. 9, showin various $s Oo 
cars for ins: tion and senger use, to 
A. a EVANS & CO. LANCASTER & TONG E, Ltd., 
13, South Place, $157 Makers of “The Lancaster” Pistons, Metallic Packings, Steam Dryers, &c 
LONDON, E.C. ee gy Fs Pendleton, MANCHESTER. 











BLECTRIC STEBL FURNACES, 





CONCENTRATION & BRIQUETTING 
OF IRON ORES. 


THE GRONDAL KJELLIN CO. 


LTD., 
20, Abchurch Lane, LONDON, E.C. 


TESTIMONY 


FROM CHINA 


AFTER 


SEVERAL YEARS’ USE. 


The SNOWDRIFT LUBRICANT which you 
regularly supply us is very efficient, extremely 
uniform in quality, and most satisfactory in use. 











On one of our engines, a 600 HP. vertical Corliss, 
we use no other lubricant, the main bearings, crank 
pins, crossheads, guides and eccentrics all working 
with Snowdrift. 


The cost of Snowdrift compares favourably with 
oil, and the cleanliness and extreme reliability of 
your positive system of lubrication are advantages. 
we appreciate highly. 





8607 
Sole Manufacturers: 


SNOWDON, SONS & CO.,, Lp. 


MILLWALL, E. 
and at 7, Pall Mall, Manchester, and 20, Constitution Hill, Birmingham. 


London—127, Eastern. 
Manchester—4952. 
Birmingham—4934, 


Snowdrift, London, 
Snowdrift, Manchester. 


Telephone Nos, { aren owdrift, Birmingham, 
Sn 


Telegrams {s 

















THE ENGLISH McKENNA 
PROCESS CoO., Ltb., 


BIRKENHEAD STEEL ROLLING MILLS, 
Dock Road, SEACOMBE, BIRKENHEAD, and York Mansion, Westminster, $.W. 


STEEL RAILS 


OF HIGHEST QUALITY AND FINISH. 


SPECIALITY: Railway Companies’ own Worn Rails Renewed 
into new PERFECT sections, doubling the life of the rail and 
effecting considerable financial economy. 7856 























1904 PATENT 


FLEXIBLE COUPLINGS 


(SOVRAN TYPE). 














Overcome the Shafts can be 
difficulties eonnected or 
due to imperfect disconnected by 
alignment. removing Belt. 
Tested by 
Obviate stresses experience 
and strain on up to 2000 HP. 
Shafts and found 
and Bearings. satisfactory. 
Acts in same 
manner to 
Being insulated, Better ene 
——- Driven 
accidents Machinery as 
through short a Safety Valve 
circuits in does toa 


Electrical Plant. Steam Boiler. 


8154 





Please send us your /nquiries, stating Size and Speed of Shafts, 
HP. to be transmitted, and General Working Conditions. 


CROFT & PERKINS, 








G.N. Works, BRADFORD. 
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BRITISH INSULATED AND 
HELSBY CABLES, Ltd. 








Electrical 
Gable 
Makers. 











WORKS: 


PRESCOT, HELSBY, and 
LIVERPOOL. — 





Et et a ee Ea 


/ 


/ 
\ 














You ca do your grinding on the side of 
a rock-—if you want to—but it doesn’t pay. 


CARBORUNDUM 


grinding wheels are the hardest, sharpest— 
longest lasting grinding wheels on earth. 
They cost a little more than others—but 
are far the most economical in the end. 


The Carborundum Co., 


29, CLIFTON STREET, 
FINSBURY SQUARE, 
LONDON, E.C. 

















UNIGA GEARS 


—— FOR — 


SILENT 
DRIVES. 





Write for Se. as ©. 


J. B. HAMILTON & CO. South Tottenham, London, N 


m BEST 


COTTON ROPE 
> for DRIVING 


purposes. 


Unica 
s Works, 








J.E, WRIGHT, wn, 


Universe Works, BIRMINGHAM. 


MODERN MINING MACHINERY 


STAMP MILLS, CRUSHERS, 
RIEDLER AIR COMPRESSORS, 
ELECTRICALLY DRIVEN PUMPS, 
CENTRIFUGAL PUMPS, 
CORLISS WINDING ENGINES, 
RATEAU STEAM TURBINES, 
COAL WASHING & SCREENING PLANTS, 


TUBE MILLS, 
&C., &C. 








FRASER & CHALMERS, La. 


3, LONDON WALL BUILDINGS, 
sats rsseperetp ee esd =E5. c. 
“VA 


Cable Add NNER,” LONDON 


Works: 
_ = vm, RENT. 


RAMSBOTTOM PISTON RINGS 


3) SOE | oS 
> i 3 , a SS 








STEEL, 
CAST IRON 


et 
at R ADE MA Rk | ; | | (Our Bunty ) f 


wa 
4 BRASS } 
NUN BETTER 


S eA BRONZE. 
INC 8 ENGINEERING Go, Lt, 


treet, SHEFFIELD 
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CHARLES McNEIL, 


Hydraulic ‘Stampings & & Forgings, 
KINNING PARK IRONWORKS, 


270, West Scotland St., GLASGOW. 


Weldless Wrought Steel pot Stana are sony 
superior to those w ae cen cone 


Bottom Flanges for Single or Double Riveting. 
and Curved to suit diameter of Boiler. 


SAFE, STRONG, DURABLE ano LICHT. 


THE CONTINUOUS RAIL JOINT 


Over 25,000 miles 
in use. 


CHAS.MS NEIL 
MAKER 


KINNINGPARK IRON WOR 


GLASGOW. 





Code: 5th Edition, A BC. 
On Admiralty and War Office Lists. 
Telegrams ; ‘‘ MACNEIL, GLaseow.” 
nomen FMB sce. 














a 








Great Saving in 
Maintenance 
Expenses. 








Tel. : 188, VICTORIA. ys. 
SOLE MANUFACTURERS FOR GT. BRITAIN AND COLONIES— 


THE CONTINUOUS RAIL JOINT CO. of GREAT BRITAIN, i 
Queen Anne’s Chambers, ee Se s.W. 


KING'S PATENT CLUTCHES. 


FRICTION 
COUPLINGS 


AND 


PULLEYS 


Made in 8 Sizes, from 
5 to 1000 HP. for 
Electric Haulage Gear, 
Gas Engine Drives, &c. 

















PRicus AND PARTICULARS OF 
APPLICATION. TO— 


H.J.H. KING & Co. 


Engineers, 


Nallsworth, Glos. 


AGENCIES : 6306 
Loxpox: P. 8. Bunz, 85, Grace 
church 


Apollo Street. 





LancasHire & Yorksuire: H. 


~ Photo of 200 HP. Clutch. 


Blackfriars Street, 














RICHARD C. CIBBINS & CO., 


BERKLEY STREET, BIRMINGHAM, 
MAKERS OF 


STEAM & HAND CRANES, 


AND ALL KINDS OF LIFTING TACKLE. 





















GLASGOW : 
Joun S. Bisyop, 
51, Cadogan Street. 








yer’ Ol SEPAR,) 


‘oP OR 


FOR EXHAUST STEAM. 





60,000 Pounds of Steam per Hour. 
At present working satisfactorily in the most important Electric Stations 
and Works throughout the United Kingdom and on the Continent. 
WRITE FOR ILLUSTRATED CATALOGUE. 6808 


BAKER’S PATENT APPLIANCES CO., LTD., 


Telegrams : Melrose Street Works, 
** Parent, SCARBOROUGH.” SCARBOROUGH. 

















F. WIGGINS. & SONS, 


102 & 103, MINORIES, E., LONDON. 
For Lamps, Stoves, Ventilators, Electrical Work 
and Philosophical, and for all purposes. 
LARGEST STOCK IN THE WORLD. 


CONTRACTORS TO H.M. GOVERNMENT. 
TELEPHONE No. 2248, AVENUE. 9834 








Duwpare : =o. Dove.as & Co., 4), 

Bomsar: D. Funpooxs1 & Bxos., 

Guiascow: Waren K. Woop, 30, 
Street. 


L.G 
Riesy, Cromwell oo nL, 
chester 








ROYLES ‘1902’ PATENT 


Reducing « Safety Valve. 


“REDUCING VALVE 
AND 


SAFETY VALVE 


IN ONE ARTICLE 
AT THE PRICE OF ONE. 











Bi VALVE is an entire departure in 
Reducing-Valve Construction. For de- 
tails the reader is referred to our 
large lists, sent free on application, but its 
special features may be summarised as 
foliows : 
1,—An efficient Reducing Valve without 
any parts liable to stick or give 
trouble in working. 
2.—It is also an efficient Safety Vaive, 
guarding against over-pressure. 
3.— Easily adjustable by the hand-wheel on 
top. Reduced pressure can be varied 
at will. 
4,—Alteration of reduced pressure re-sets 
the Safety Valve at one operation, 


5.-— — be overloaded. 


A Reducing Veive ought always to be 
followed by fety Vaive. Some of the 
most serious explosions on record have arisen from neglect of this 
Sa. It is here combined in one instrument at the Price of 
educing Valve only. 


ROYLES LIMITED, 


IRLAM, near MANCHESTER. 











CESS te eee 
f 
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Koppel’s Works Tramways. 
TRACK. ROLLING STOCK. LOCOMOTIVES. 
Sez large ‘= alternate issues. 





817) 


ARTHUR KOPPEL, 27 27, Clement's Lane, 
“LONDON, E.G.” 


J. TOMEY & SONS Ltd, 
EUREKA GWUGE GLASS 









Sinw1 Soaks a 


CASTINGS 


in GREED or DEA SAND —e to 5 tuns. 
Machined if required 
SOOKET PIPES, 1} in. to 12 in. diam. 
FLANGE and IRREGULA PIPES, up to 20in. diam. 
GIRDERS, COLUMNS, STANCHIONS, sees 


E. & W.'H, HALEY, Lister Hills, Bradford. 








STEAM JOINTS 


Scotch & Irish OxygenCo. 


GLASGOW. Lr. 








WitD MA N 


SAND 


WIGGLESWORTH & co, _ “1 


Mill Lane, BRADFORD. 


FRICTION CLUTCHES. 


SEND YOUR ENQUIRIES. 7976 








USB 


Uls ANGANESITE 





Cheap. 
"elqeyjey 


VENNTe ls 


ae 4 HUDSON & CO.’6 SUCCESSORS, 
Victoria Warehouses, Mansell 8t., LONDON, E. 


ROLLER BEARINGS 


For MACHINERY 
and ROLLING STOCK. 


—— BRITISH MADE. —-~ 


EXPERT ADVICE 
QUOTATIONS | FREE. 
EMPIRE ROLLER BEARINGS Co. Ltd. 


15, Victoria Street, 
Westminster, London, §.W. 








i pPuUL-LEyZs, 


ah 


LIFTING, 








AUTOMATIC rene 
AND TRIP 764 
MORSE ANKS, 57, southwark St, 
MO MORSE & Co., LONDON, 8.E. 
: LIMITED. 


Solid, Split or Spring. 


Shafting, Bearings, Clutches, and 
Mill Gearing Generally. sss 


— Tourvrnone No. % — 


MARSHALL, FLEMING & JACK, MoTHERWELL. 
































Loco. Steam Cranes. 


7100 


OVERHEAD ELEGTRIG CRANES. 
gj {MPORTANT NOVELTY. 


Trier's New Patent Combination 
elease 


“ea Grindstone Dresser | (fgg) ana 
Safety-Rest. sx- gay Mu on 


TWO 

















xO 
DANGER. 








je)), Rest Free to 
=7)| Swing Back 


i". APPLIANCES 
IN ONE. 


CUTTER 


Safety-Rest as Slide of Grindstone-Dresser. ALWAYS SHARP Slide of Dresser as Safety-Rest. 


BRUNTON & TRIER, 1, Great George Si., Westminster, LONDON, Se We 
Speciality: STONE WORKING MACHINERY. 























with detached pump, 
For forcing up collapsed boiler crowns. 


YOUNGS, 


RYLAND STREET WORKS, 
BIRMINGHAM, 
ENGLAND. 











WRITE FOR 
LIST 
No. 352. 


7367 














Telegrams : MacaIneey 





Manufacturers of sTHAM BOILERS. 
VERTICAL, LOCO. TYPE, MULTITUBULAR, PORTABLE, CORNISH & LAUNCH BOILERS. 


VERTICAL STEAM ENGINES. BOILER MAKERS TO THE TRADE. 
— ON ADMIRALTY List. — 7672 
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C On Admiralty, War 
Office and India 


Office Lists. 





THE HOWARD PNEUMATI 
ENGINEERING CO., LTD., 


Works—EASTBOURNE, ENGLAND. 

















BRITISH SIMPLICITY. 
MANUFACTURE STRENGTH. 
THROUGHOUT. DURABILITY. 





~ comPLeTE PNEUMATIC INSTALLATIONS. 


LONDON OFFICE AND SHOWROOM: 
SANCTUARY HOUSE, TOTHILL STREET, WESTMINSTER. 


7807 


s E. READER & SONS, L?- 


PHCENIX: WORKS, 


NOTTINGHAM. 














LONDON OFFICE :— 7272 


5, NEW LONDON STREET, E.C. 








VERITYS’ “INTERPOLE” 





MOTORS. : 


| For Variable Speed. 
(6:1 Shunt Regulation.) 


For Crane Work. 
For Ordinary Duty. 


The Last Word 
in 


Motor Design. 


SEND FOR CATALOGUE 


GUE 
Ne. 580. SEND FOR OATALOGU. 


No. 580. 




















SEND YOUR ENQUIRIES TO 


VERITYS Ltd. 


Sates Depéts : 31, King Street, 

Covent Garden , LoNpon, 0. ; 

Cariten House, "28, High Street, 

Brnmavemam ; 3, ost, Square, 
an 


The Interpoles banish | 
sparking, and therefore 
with these Motors brush | 








or commutator troubles | ee aa ;_Hardme eciline Hey, 
. | Ah cer SS ; Eld uare, 
disappear. a ea} NEWCASTLE - en Trst: on Bath 
3 ee Street, Giascow; 62, William 

Sold at the same prices lee Street, Dusui. pen 

as ordinary Motors. Q ae Works : 
7 Plume and Victoria Works, 
‘ aE i “ ASTON, Birmingham. 








FERRO PRUSSIATE 
PHOTO PAPER. 


EXTRA — RAPID FOR aor 
LIGHT PRINTI NG 


Sample for Testing on Speed Temes > A Ee 
e ‘or Contrac’ 


J. A. REYNOLDS & CO., Ltd.. 


DRaWine Orrick STATIONERS, 


43, Colmore Row, BIRMINGHAM, 
DANIELS’ IMPROVED 


SUCTION GAS PLANTS, 


Reliable, Economical. 


PRESSURE PLANTS 


for Large Powers, 


T. H. & J. DANIELS, Ltd., Stroud, Glos,, 


And 23, terthumbertand Avenue, Wo 
Tel. ; 72290, GeRRARD. 


“GREAVES” BLUE LIAS LIME 


(Burnt wi the yrh- sant mwa tN) of THE 
EMENT. 








ER LIA 
And ‘PORTLAND 0 


Be above, also PATENT opi (pre 
o Lias PF ime), mas = 


all parts of the countey, ales “carted o on site in irnngham and 
London, 60 years’ reputation. Highest ref 


GREAVES, BULL & LAKIN, L Lim. 


on hong = HARBURY, LEAMINGTON. Tel hic Addréas : 

a Saawuey, London Depot: 164, South , Paddington, 

Te cheqvesm Lias, London. Birmingham Depot : Verge 
Whart Rdegreans : Greaves, Birmingham. 


Works at Harbury, Stookton & Wilmoote, Warwickshire. 





RED CROSS BRAND 


“SASZAY ‘QRST “ON « 


‘ON vaoyderay 
“ROGRO] ‘ORINOTERY ,, : eIppy cpqdesBo~ey 


All Communteations to 
35, GREAT 8ST. HELEN'S, LONDON, E.C. 





6738 


» The e “Electric” 


CUPOLA 
CHARCER 


WEICHER 


Saves Labour, 


Does not Guess but 
Weighs the Charges, 


Ensures Success. 











HORACE GREAVES & C0., “Exes. Park Square, 
sone Licensees “Burton” Wagon tare Regist Register. 


HE— 





his Whitewash Pail and 
Wie Bruh oxo Sage eae 
belong 


DAYS GONE BY 


The modern way to 
apply Whitewash is by 


THE 


“GROMIL” 


Descriptive Pamphict on application. 


CROSIER, ST STEPHE is 400, 


NEWCASTLE-ON-TYNE. 


6470 
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HYDRAULIC T TOOLS zi aes TOOLS 


BOILER. MAKERS. BRIDGE BUILDERS, 
SHIP BUILDERS, Wee MAKERs, 
TANK MAAKERS. UBE MAKERs, - 

WAGON BuILBERS,; » CoTTON PRESSERS, 

STEEL WoRKS, Decks, RaiLwavs, 































FENGLAND) 


NAT. TEL. 2362. 
CODE ABC 4" ED. 


W.B. BROWN & CO. Ga Ln Globe Works, Bankhall, LIVERPOOL. 


HICH STRAIN FLEXIBLE STEEL WIRE ROPES “3 PATENT LOCKED WIRE ROPES “VIRES, LIVERPOOL.” 


FOR MINING AND ENGINEERING PURPOSES, . 











DS 


TELEGRAMS 
“PRESS LEEDS” 



























































J RANSOMES & RAPIER, [7 


Waterside Ironworks, ITPSWI yt 
Makers of COKE RAMS, “Crossinas.” 
HAND, STEAM, ELECTRIC CRANES, 
‘“STONEY ”’ SLUICES. 


| TANKS, WATER CRANES & PUMPS. London Office: 
TURNTABLES & -TRAVERSERS. 39, Victoria Street, 8.W. 
'GAPSTANS AND WINCHES, x 












































Silvertown Motors. 


These Machines are of sound design and first- 
class workmanship throughout, | durable and 
efficient. Switable for belt or direct drive for 
all classes of service. 














Descriptive tte on application. : 








“Totally 1 Encloséd-T ype Machine. 


The India- -Rubber; Gutta- Percha, and ‘Pelographt “Works. Go., hens 


Head Offices:' “> db ~——--—-F Works:. 
Siivestonra, London, : E. Re 





106, Cannon Street, ea: E, C: 





YX 
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Three highest obtainable Awards from the R.A. Society. ORI & STM AN Upwards of 100 supplied to Governments alone. 
Ol L = iat a eS Contractors to the Home, Colonial, and Fifteen Foreign Governments. DREDGE a§ 


Works: Holderness Foundry, Hull. Gold and Silver Medals awarded Paris Exhibition. London Office: 8, Laurence Pountney Hill, Cannon St., B.C. Telephone No. 901, Bank, 7*™ 


aisha Ac wmc PLATT, TL.7T?- Wedneshury. 


SHAFTING, 

SHAFT FITTINGS, PATENT SELF-OILING BEARINGS, 
PULLEYS AND MILL GEARING, TUBE-MAKING MACHINERY, 
BOLT AND NUT-MAKING MACHINERY, 

REELING AND STRAIGHTENING MACHINES, 

DROP STAMPS WITH PATENT LIFTERS, 
CUTTING-OUT AND STRIPPING PRESSES. 


LARGE STOCHS FOR IMMEDIATE DELIVER. 
TeELearams: “PLATT, WEDNESBURY.” TELEPHONE: 60, WEDNESBURY. 7784 


carnuTHers PIMPS. 


J. H. CARRUTHERS ®& CoO., Ltd., 


POLMADIE IRONWORK, 
See large Advertisement in first week in each month. 7761 @QLAS@GOW. 


























































DEEP WELL: PUMPS, 





Sole Manufacturers for BRL HE kl Patent Suspended Lifts 24 ft. 
land and Wales 
ve i TAKES HOT WATER. 





Duckham-Haviland “" Company, utp. 


Dlustrated Catalogue with prices and full particulars 
of both classes of Injectors and Tripp's Metallic 
Packing on application. 


























PATENT MILLWALL, LONDON, €., 
PNEUMATIC MANUYAOTURERS OF f 
GRAIN ELEVATING  RIGG’S PATENT COAL TIPPLERS. Crane 7 rome GREEN & BOULDING, Ltd., 
MACHINERY. Seas Weighing Machines. |rictrone—i088, dura 28» New Bridge Street, London, E.C. - 
Fuller-Lehigh Pulverizer Mili 
i Ta The Best Pulverizing Mill Manufactured 





. Exhaustive tests in all departments, in competition with the most approved grinding machines 
- in use, have demonstrated the superiority of our machine 


: » OUR CLAIMS: 
ae Greater Output Better Fineness Fewer Repairs Dustless 














Few extracts from letters receivod from users: 


; ** With the four we are now ordering we will have in “We have to say for your F Fuller 3 Mill, that it is ‘*Weare pulverising with one Ball Mill and four Fuller 
7 use 16 Fuller Mills in all, and I think you can hope to unqualifiedly the best grinding g device we have ever Mills sufficient raw material to produce nearly 1200 
get orders from us within the very near future for quite tried on our lime rock and eminently satisfactory to barrels of clinker per day, which record I believe cannot 

as many more.” us.” 8066 be approached by any other mill on the market.” 


If interested, write us for further information 


LEHIGH CAR, WHEEL AND AXLE WORKS, . - owen ey U. S. A. 


THE GRIFFIN ENGINEERING CO., 
BATH, ENGLAND. 


aaa ees png na a 
FIXED a MARINE OIL ENGINES 
in SIZES from 8 to 500 HP., 
Usine CRUDE OIE. 


at a cost of jth of a penny per B.HP ead hour, or KEROSENE at 
a cost of 4d. per B.HP. per hour. 






































Absolute Cleanliness and Freedom from all TARRY DEPOSIT. 


F’ All Sizes of Marine Engines Fitted with our Patent /t 
INVICTA Reversing Clutch and SOLID PROPELLER! _-' 


RESULTS GUARANTEED. 


PETROL, BENZOLINE, ALCOHOL, TAR OIL or CREOSOTE is perfectly 
suitable for our Engines. 


40 to 60 HP. T: ith Patent References to users in all parts of the World. 8 to 35 MP. Tr Fitted with P. tes t 
Ausiliary beartine Ee Engine. ILLUSTRATIONS AND DESCRIPTIVE BOOKLET ON APPLICATION. 8128 5 HP, Type Starting Gear. sa 
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Wi heatle Kirk, Price & Co. 
LONDON ann MANCHESTER. 
lished 1850. 
CAL AND ICAL 
ALI 
AU ONEERS “8 
A , 

Lowpon :~ AUST ATEENG STREET, E.C. 
Mancuzsrzr: ALBERT OHAMBERS, ALBERT SQ. 
Telephones— Telegrams— 

6077 Bank, London. “« Indices,” London. 
$218 Central, Manchester. ‘‘ Indicator,” Manchester. 
MEISENBACH WORKS, WEST NORWOOD, S.E. 


Perey Huddleston & Co. will 
SELL by AUCTION (owing to the Company 
taking their current from the Electrical Supply Co.), 
on TUESDAY, JANUARY 8th, 1907, at 2.30 p.m. precisely, 
the complete ELECTRICAL INSTALLATION, com- 
prising four Crossley and Stockport Gas Engines, 
24 to 8) HP.; six Dynamos, 110 to 220 volts; 
Arc Lamps, Cable, W.-I. Tanks and other Effects. 
—Catalogues of AUCTIONEERS, 72, Finsbury Pave- 
ment, London, E.C. F 602 


FOR SALE. 











achinery Bargains.— Before 
buying Steam Gas Engines, Boilers, 
Machine Tools, Cranes, Engineering Materials, &., &., 
send 14d. for copy post free of the Machinery Market 
(Offices, 146a, Queen Victoria Street, London, E.C.), 
the leading business medium for buying and selling 
machinery. Price 1d., every Friday, from newsagents, 
Fo Sale (South Coast), Ship. 
- YACHT and BOAT-BUILDING and REPAIRING 
YARD and STORES. Good connection and trade, 


Engine works can be added. Partnership with suitable 
man would be considered.—Address, F 511, Offices of 
F 511 


ENGINEERING, 


ry) 
aluable Freehold Factory 
SITES FOR SALE at PETERBOROUGH, where 
there are exceptional railway facilities and a large 
industrial population.—For plans and_ particulars, 
apply to ALAN W. RUDDLE, Architect and Surveyor, 
Cathedral Gateway, Peterborough. 8218 


Thames.—For Dis- 


] pper 

U POSAL, with all PLANT and MACHINERY, an 
old-established LAUNGH-BUILDING and GENERAL 
ENGINEERING: BUSINESS, on the Banks of the 
Thames. The Prentises, which have a good river 
frontage and slipway, are Freehold; and consist of 
Launch- building Shed, Machine Shops, Foundry, 
Office, and Private Dewtience; with large Garden. 
Very suitable for motor? construction or other 
similar works. Railway station } mile.—For price and 
further particulars, apply to the Receiver, ARTHUR 
E. PRESTON, 55, Cornmarket Street, Oxford. F 339 











4° e 

j‘actory Sites for Sale, in fee 
farm, or TO BE LET on long lease, at Avon- 
mouth, on the Kives Weston Estate, Shirehampton, 
Bristol, with direct Sidings from Avonmouth and 
Bristol Docks connecting with Great Western and 
Midland Railways. Rates are low, labour and wages 
cheap. Every inducement to establish works.—Plans, 
varticulars and’ all information from IVOR A, 
/ALKER, Esq., Agent, Kings Weston Estate, Shire- 
hampton, Bristol ; or LEOPOLD FARMER & SONS 
Surveyors, 46, Gresham Street, London, E.C., an 
Kilburn, N.W. 8131 
[the Panorama Building, lately 


in use at Eart’s Court Exurerrion, is now being 
taken down and can be re-erected in any 


y part of the 
United Kingdom, The weight of the BUILDING is 
about 300 tons all ironwork. Would make splendid 
manufactory with galleries for MOTOR CARS or other 
business. he building measures 130 ft. diameter, 
49 ft. high to eaves, 82 ft. high to apex. Double the 
accommodation at a small expense by fixing a lean-to 
all round, the structure. Originally cost £12,000, 
Price £2500, Plans and pa:ticulars at HUMPHREYS 
LTD., Kyiourssrives, Hypr Park, 8.W. 8193 


Fe Sale :— 
250 LHP. Compound Corliss Condensing EN- 


GINE (by Yates & Thom). 

Two 400 I, HP. Vertical Corliss Compound Condensing 
ENGINES, with independent generators, 250 KW., 
400 to 440 volt. [n otion. 

80 in. Vertical MILL ENGINE, with link-reversing 

TwoSix-spindle Motor-driven DRILLING MACHINES, 
for travelling on rails. 

5-ft. Radial-arm DRILLING MACHINE. 

Roll-turning PLANT, for Flour Milling Machinery. 

24-in, Sliding, Surfacing and Screw-cutting LATHE, 
on 25 ft, straight bed. [Co.). 

No, 11) PULSOMETER (bythe Palsometer Engineering 

Cameron-type PUMP, ah 16 in, steam cyls., 7} in, 
rams. nad 

Duplex Worthington PUMP, 16 in, by 8} in. by 10. 

Diagonal Steam WINCH, with 8 in. eyls., [Zin. stroke 





NOW READY. 


Demy 4to. 604 pp. Half Calf. Illustrated by 20 Plates and numerous Figures 
in the Text. Price £2 2s. net. Post free £2 2s. 6d. 


ELECTRIG MACHINE DESICN. 


BEING A REVISED AND ENLARGED EDITION OF 


“ELECTRIC GENERATORS.” 
By HORACE FIELD PARSHALL 
and HENRY METCALFE HOBART. 


SYNOPSIS OF CONTENTS, &c., WILL BE SENT, POST FREE, ON APPLICATION. 








EXTRACTS FROM Press NOTICES: 


** Chiefly of value as a very full record of experience in designing, the book may Well supplement the 
standard works by 8S. P. Tuompson and Hawkrns and WALLIs, which state the physical conceptions generally 
held to underlie the action of electrical machinery. In short, to make a rough distinction, the work is 
empirical rather than scientific. As a tabulated record of experience the work is probably without 
a rival.”—American Machinist. 

‘« The book is intended as a work of reference for designers, and its application is almost entirely in this 
field. Many additions have been made, including the designs of machines that have proved in practice to be 
exceptionally good, and in the present edition the authors, as far as possible, have included only particulars 
of machines that have proved in practice satisfactory. . . . The subject of rotary converters is clearly 
treated, and an interesting comparison made of the relative advantages of rotaries and motor generators 
under various conditions of working.”—Railway Gazette. 

‘* It is brought up to date by sections devoted to high-speed alternators and continuous-current dynamos, 
designed to be driven by steam turbines, but the work of revision is by no means confined to the addition 
of those sections. To those who have found the previous volume of continual use as a work of reference it is 
unnecessary to recc lits ; they will get it as.a matter of course. The present edition, besides 
having these additional sections, is more fully illustrated than the former, and certain designs not of the 

atest excellence, which, for the sake of illustrating certain features were included in Electric Generators, 
ave disappeared to make room for particulars of i repr ting the most advanced modern practice. 
The Author's method is largely one of teaching by example.”— Electrical Times. 








Lonpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 
AND ALL BOOKSELLERS. 


NEARLY OUT OF PRINT. 


Crown 8vo, Cloth. 72 pp., with numerous Diagrams. 


STATICALLY INDETERMINATE STRUGTURES 
AND THE PRINCIPLE OF LEAST WORK. 


By HAROLD MEDWAY MARTIN, Wh. Sc. 


Revised and Reprinted from ‘‘ ENGINEERING.” 











Price 4s. 





Lonpvon: Offices of ‘* ENGINEERING,” 35 amd 36, Bedford Street, Strand, W.C. 
AND ALL BOOKSELLERS. 








Crown 4to, Cloth, Gilt Lettered. Price 12s. With numerous 


Illustrations and Plates. 


EXPERIMENTS ox STEAM BOILERS. 


Reprinted from ‘‘ ENGINEERING.” 
By BRYAN DONKIN, M.I.C.E., M.I. Mech. E., 
AND 


ALEX. B. W. KENNEDY, LL.D., F.R.S., M.I.C.E. 





Lonvon : Offices of “‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 
AND ALL BOOKSELLERS. 





Fan, 


Street, Newcastle-on-Ty ne. 


[the 


MISCELLANEOUS. 





be Let,.on Lease, from 
Fesrvary, 1907, the FOUNDRY situate a 


[T° 


Forth Banks, Newcastle-on-Tyne, at present occupies 
by Messrs.. Roserr SterueNsoyn & Co., Limited (who. 
are vacating. these premises and erecting a. nev 
Foundry at Hebburn). ‘ 
has an area of 4672 square yards, and has the use of 
railway sidi 


The Foundry at Forth Banks 


1 communicating with the North-Eastern 
Railway, and consists of Main Foundry, with Cupolas 
Loam-bed, Core Ovens, &c., &e. , 
For further particulars, apply to Messrs. T. & R. 


ARMSTRONG, Land Agents, 14, Hawthorn Terrace, 
Newcastle-on-Tyne; Messrs. STANTON, ATKINSON and 
Hvupsox, Solicitors, Newcastle-on-Tyne; or Messrs 


ROBERT STEPHENSON & CO., Limirep, Sout! 


F 603 





Glasgow Railway 


Engineering Company, 
GOVAN, GLASGOW. Lr. 


London Office—12, Victoria Street, 8. W. 
MANUFACTURERS OF 


RAILWAY CARRIAGE, WAGON AND TRAMWAY) 


WHEELS AND AXLES. 
CARRIAGE AND WAGON IRONWORK, also 
OAST STEEL AXLE BOXES. . 7709 


Tuz Giascow Rouuine Stock aND PLant Works. 


Hest. Nelson & Co., Ltd., 


BUILDERS OF RAILWAY CARRIAGES, 


WAGONS, TRAMWAY CARS and LIGHT RAILWAY 


Ro.uine Stock OF EVERY DESCRIPTION. 
Makers of WigELs and AxLes, Ramway PLANT, 


Foreine, Smit Work, IRoN aNd Brass Castives. 


megeored Office and Works : Motherwell. 
lasgow Office : 40, West Nile Street. 
London Office ; 14, Leadenhall Street, E.C. 


P & W. MacLellan, Limited, 


CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices: 129, Trongate, Guasgow. 8547 
Registered Office : 1084, Cannon St., London, E.C. 


3382 








[the Metropolitan Amalga- 
MATED RAILWAY CARRIAGE AND 
WAGON COMPANY, Limirep. 


Makers of RAILWAY ROLLING STOCK of all 


descriptions. 
Works — Asnpvry, MANCHESTER ; LANCASTER, 
LANCASTER; BRITANNIA, BIRMINGHAM; SALTLEY, 


BirMINGHAM ; OLDBURY, BIRMINGHAM > PETERBOROUGH. 
London Offices—36, Victoria Street, WESTMINSTER. 
Head Office—Sa.tLey, BirMINGHAM. Telephone Nos. : 


4722, 4723. Telegrams: “Metro, Birmingham.” 7587 





idland MRailway-Carriage 
and Wagon Co., Ltd. 


BUILDERS OF— 

— Railway Carriages, — 
— Railway Wagons, — 
AND ALL KINDS OF ROLLING STOCK. 

—— 7588 
Midland Works, Birmingham; 


and Appey Works, SHREWSBURY. 


R. Heber Radford, Son « Squire, 
ENGINEERING, IRON AND STEEL WORKS 
Established] Valuers, [over 40 years. 


ConsvULTING ENGINEERS, REFEREES AND ARBITRATORS. 
(Senior Partner, R. Heser Raprorp, Mem. Inst. Me- 
hanical Engineers, Mem. Inst. Naval Architects, Mem. 








3 9 PATENT LAUNCH BUILDING 
Saunders SYNDICATE, LIMITED, 


COWES, _!.W.,_and_ GORING-ON-THAMES, OXON. 
Contractors to the British Admiralty, Crown Agents, Trinity House, Egyptian Government, H.M. Customs, &¢. 


THE SYSTEM SPECIALLY ADAPTED FOR FOREIGN CLIMATES. 
BUILDERS OF THE FASTEST MOTOR BOATS IN THE WORLD. 


Successes last Year: 12 FIRSTS, 20 SECONDS, and GOLD MEDAL, NAVAL EXHIBITION. 


—— 


8076 

















Descriptive Catalogue of ) lots free an appl ion. 
Machinery let out on hire or sold on purchase hire. 
Send for Catalogue. | Inspection invited. 
THOS. W. WARD, Linitep, ALBION Works, SHEFFIELD. 
Telegraphic Address : ‘‘ Forward, Sheffield.” 6522 


Priestman Qi Meter 
with Shaft, Stern Tube 
and Propeller, 
for Sale, 


Suitable for Launch 40 ft. long. 
Quite new, 9 B.HP. 
Will be sold at a sacrifice to 
close an account. 

For particulars apply. to— 


A lex: Wilson, 


3, LOMBARD COURT, E.C. 8210 








Manufacturers of 


PATENT FURNACES for STEAM BOILERS. 
Weas, Peet & Go., 


Engineers, 
WesteatTs Iron Works, 


Makers of GLOUCESTER. 


WROUGHT AND CAST-IRON PULLEYS. 
SHAFTING, <——¥ 2 (2) 332° 


COUPLINGS, GEARING, PLUMMER 
BLOCKS, SWIVEL BEARING, WALL 
BOXES, HANGERS. 


SLATE WORKING MACHINERY. 


Estimates“free for all classes of work. 
7934 


CATALOGUES POST FREE ON APPLICATION. 


Telegrams; Putters, GLoucesTer. Telephone: 85. 


AW) 















Iron and Steel Institute, Fellow Chartered Institute 
of Patent Agents.) 8145 

15, St. James Row, SHEFFIELD. 
Telegrams: ‘‘ Radford, Sheffield.” Telephone: 425. 


| VIAYG: 
Anglo” Pulley 





STEEL 
Hus, 


STEEL 
ARMS, 
STEEL 
RIM. 


. 26> 04 IN 

: (Leicester 

imson a Co Limited 
Makers, Leicester 

AGENTS ror LONDON, anv SouTH, aLao FoR LANCASHIRE: 


George Richards (London), Ld., 31, Finsbury 
Square, E.C.; and 26, Pall Manchester. 























Philadelphia, Pa., U.S.A. 


Tires. Steel Tired Wheels. 


SOLID FORGED 
ROLLED WHEELS 


Forgings. Castings. 
Springs. 
General Agents— 8130 

SANDERS & CO., 110, Cannon Stress. London, E.C. 











MEAS JFASLRE & = a 
SS SOUTHWARK STLONDON & FITL AKE CROYDON 


CONSTRUCTIONAL a wok "a8 


ION 


ROOFS. PLAIN & ORNAMENTAL TRUSSES 

TIE RODS. SHOES etc.in STEEL & IRON 
ie CAST or RIVETED GUTTERS 
oar | 
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== A D> EK Gt’ SS PORTABLE 
STANDARD STEEL Works, <9 GUE 





Save Ee@’/, in 
labour.. 


PROMPT DELIVERY FROM LONDON 
STOCK, 


Batimates and Mstratel Ontalogue Post 
co. 4. 4A TOE GS «co. 


78, QUEEN VICTORIA ST., LONDON, E.C. 
Telegrams : ‘‘ Zapie, Lanpen.” 6195 








7" Er El 66 GuUuUNT EER ” 


PATENT TOOL HOLDER 


Effects enormous economy in expensive High-speed Steel ; avoids 
expensive forging or fancy grinding. 


Made for ROUND STEEL for ROUGHING.or SQUARE STEEL for FINISHING. 


Takes the HEAVIEST CUTS WITHOUT SLIPPING. 


Screw does not bear direct on to Tool and cannot be 
accidentally detached. 


No LOOSE PIECES to. get LOST or MISLAID. 


Tightening Screw clear of the work and rest. 
CASE HARDENED THROUGHOUT: 










ASK FOR 
List E.G. 


W. GUNTHER & SONS, centrat works, OLDHAM. 


C. H. TAYLOR & SON, L* 


Cyclops Foundry, LEEDS. 
IRON FOUNDERS. 


specialty: HYDRAULIG RAMS: & GYLINDERS, 


Tou 














ENGINEERS, 
FOUNDERS, 


ESTABLISHED 1303. 


SPECIAL DES CNS (OR CUP S £76 
R. D. WOOD & C0., 
TUCKA HOE, PH ILADELPHIA Philadelphia. 


MANUFACTURERS OF 


CAST IRON PIPE, 


WATER & GAS WORKS APPLIANCES. 


GAS HOLDERS, 
HYDRAULIC TOOLS, 
CRANES & MACHINERY. 


LONDON AGENTS— cna SEND FOR CATALOGUES. 
HENRY R. MERTON & CO., 2. Metal ees ee Leadenhall Avenue, London, €.C. 


BUILDERS OF 








MACHINISTS 


Cast Vertically up to 80 ft. long. 


7962 


GENERAL CASTINGS up to I5 Tons, 


KINGHORN’S 
PATENT METALLIO VALVES | 
4 
























Easily Extensively Used 
Fitted to by British and 

Existing _ i 
Pumps. —J Steamship Lines. 


7718 


ARE UHEQUALLED 


WHEN MANUFACTURED BY, AND STAMPED WITH THE NAME OF:— 


Colonial House, Water St., 
LIVERPOOL. 









THE METALLIC VALVE CO., 





— 
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| ALLEN’S PATENT PORTABLE 
PNEUMATIC RIVETTING MACHINES 


\) 


yO Mo) 


NY 


i 





air, sw A pressure of about 


pplied by a small air compressor, at a 
descriptions 0 pr ged — as, owing to the moderate 


by compressed 
uare inch ing, the Machine ls worked by compresed press 
attached to th: be freely moved abou t in 
an ordinary swing or 
soph, or rarpended horny. 9 in. 


angie im the direction ema 
t the necessity. of return tubing, as is the case with any other system. 


ey ee 
freely at whatev. ver point the Machine is working, withou' = 


gh, 130u, 








1eeR' The ov seals of the layers A 

“a @€8=6takes the — strain off the {j_) ie 

edge and puts it on the point. « 
6 


= 


thereby preventing breaking 
poe edge, forms abso the un- 
oidable bulge on half-cross 

be citing and gives more grip 
than ordin nary single anddouble ._/ %j 
bands , especially so, if distance « 
of shafts is short, the layers, 
each by iteelf, gripp ing the 
pulley. 

The greatest strain is put 
on point by 


owing to the diameter being 
enlarged by the underlayer. 


The tearing of the edge ‘is 
prevented, because the leather, 
doubled at c, gives less way, so 
that the limit of elasticity at 
the edge is not overdone. 


5998 Malf-cross Bands supplied. 
TESTIMONIALS FROM ALL PARTS OF THE WORLD. 


C. Otto Gehrckens, Hamburg, 


Apply for— Grosse Reichenstrasse 53—67. 
Great Britain, to M. C, Wedekind, 11, Paternoster Sq., Newgate St., London, B.C. 


laemnande ; Brussels, 1888, Gold Medal ; Edinbur 


‘TSP PION ‘006T ‘sug ‘oz purap pur 


7 


Gold Medal ; London, 1891, First-Class Diploma of Honour. 





DE BERGUE & CO., Lim* MANCHESTER. ™ 


TePOR PIOD ‘vest ‘daamquy * [wpeyy ‘gegt ‘oFeopYH : woyaoUOH UOjOUSTE ‘gEgl ‘wuojaorEg 


ee ae 1886, Hedrande om 


Italy, to N. ‘de Camilli, Turin. 
Russia, to Oscar Schuster, Moskau, 275, Mittlere, Handelsreihen. 

















i 
4 
a 


[SUPPLEMENT pege XLVI ENGINEERING. [ Dec. 28, 1906. ie 


2 __——eormmans meu] ENGINEERING | 
MARSHALL, SONS & Co,, LTD., cnssonovet, Engtane, 


Telegrams: “ MARSHALLS, GAINSBORO’.” Cee ENGINEERS 
Telephone No. 10. 
MANUFACTURERS OF 
Also Offices, Showrooms and Storesat = PORTABLE and SEMI-PORTABLE ENGINES. 
79, Farringdon Road, LONDON, E.C. [NDERTYPE ENGINES, Simple and Compound. 
Telegrams: “Engine, London.” Tele, No. 648, Holborn. PIYET) ENGINES up to 1000 HP. 
_ Ano AT CmourTA AND BOMBAY. BOILERS, Cornish, Lancashire, Loco., Vertical, &. 
VERTICAL ENGINES, Simple and Compound, 
—« The GRAND PRIX TRACTION ENGINES and ROAD ROLLERS. 
wa) MILAN EXHIBITION, 1906. THRASHEING MACHINERY for all Countries. 
; ee . |... GRINDING MILLS, | SAWING MACHINERY. 
’ et ~. Over 110,000 Engines, GOLD DREDGING PLANTS. 
rt ema Boilers. &c.. made. TRA PREPARING MACHINERY, &c. Od 2520 


diameter of Cylinders. 


TELEGRAPHIC ApprEess : DREHSTROM, LONDON. ABC Coos 


3 Felten & Guilleaume- 
Lahmeyerwerke A.-G. 


} 10,000 Hands and Employees. Superficial Area, 108 acres. 
9000 HP. installed in the Works. 


CENERATORS. ELECTRIC MOTORS. TRANSFORMERS. 


London Address for the United Kingdom and the Colonies: 8015 
a. THE LAHMEYER ELECTRICAL CO., Ltd., 109-11, New Oxford Street, LONDON, W.C. 
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A," 10 Dare mAacHINES =n 


afin: 
aa F22 TOOLGRIN DING ae R A L f es 


Sy 0°" ASH ASS GILE ST QYPNNAKW “URPOSE Ss yay 
<aF7IC/VOUM CASS... 


Bw Tz x. z's 
PATENT ROLLED fee, / Para r 


, SHAFTING ~ aga 


IN IRON AND STEEL. SOLE MAKERS. 7575 


rT GLASS STEAM FITTINGS 
ENGINE ROOM REQUISITES | 


©) am 4-1 Ge?) 2-10] di le), B 





PATENT. 








* BELL'S ‘ASBESTOS COMPANY, ee 


WATER GAUGES. SOUTHWARK STREET, LONDON. COMPOUND STOP VALVE 


priet: Offices, Bedf y , in the Parish of St. Martin’s-in in-the-Fields, and published by Canaries Rozert Jonson, at the Offices of ENGINEERING, te 
oh vot bade MOAR 36, Bedtord Sue y Garden, both in the County of Middiesex.—Friday, December 28th, 1906. if 
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